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

Now in its 47th year, the Hatfield Marine Science Center has
evolved into a leading marine laboratory with unique attributes,
most notably its partnerships. The organizational diversity is our
strength; while different organizations within HMSC may have
differing goals, all are united by a passion for improving our
understanding of marine and coastal systems. The diversity of
expertise leads to broad collaborations, many of which you will
see displayed in the pages of this report.
Over the past year, a number of programs were awarded
competitive grants for innovative work. National Science
Foundation grants were received for work on the effects of ocean
acidification on larval shellfish, an issue of concern to the west
coast shellfish industry, and for development of new techniques
in understanding how people learn in informal settings – clearly
establishing the Visitor Center as a leading laboratory for
innovative research in free-choice learning.

Hatfield Marine Science Center Director George Boehlert

Starting with the first funding in 2004, the NSF-sponsored
Research Experience for Undergraduates program created an
organizational context for what is now a thriving undergraduate
summer internship program with over 40 interns in summer
2012 attracting diverse funding sources. Our youth education
programs have grown with partnerships among Sea Grant, the
Oregon Coast Aquarium, and Lincoln County School District.

Finally, I would like to acknowledge some notable promotions
over the past year. Congratulations to Scott Baker and Jessica
Miller for being granted indefinite tenure and to Jessica and
Rob Suryan for promotion to Associate Professor, all in OSU’s
Department of Fisheries and Wildlife. Other promotions include
Itchung Cheung (to Senior Instructor in Biology) and Elizabeth
Daly (Cooperative institute for Marine Resource Studies).

HMSC’s community partnerships have likewise blossomed.
HMSC’s collaborative work with the City of Newport, the
Yaquina Bay Economic Foundation, the Port of Newport, and the
Economic Development Alliance of Lincoln County have led to
a focused economic development strategy around marine science
and ocean observing.

HMSC is undergoing a transition as I retire in 2012 and join
those who have preceded me as director of HMSC. Each director
has built upon the accomplishments of their predecessors to make
HMSC what it is today. I have been privileged to work with
many talented people – dedicated staff and colleagues at OSU
and our partner agencies; colleagues in the academic marine
lab community; superb volunteers whose efforts make HMSC’s
visitor center possible; and, of course, our funding agencies,
community partners, and donors who enable much of what we
strive to do as an organization. I thank all for the support over
the last 10 years.

To celebrate these partnerships, HMSC launched the first annual
Marine Science Day on Saturday, April 14, 2012, with tours,
displays, demonstrations, and presentations. As an open house
for OSU and the six federal and state agencies co-located on
the HMSC campus, as well as the Oregon Coast Aquarium and
the new NOAA Marine Operations Center-Pacific, the daylong
event highlighted the innovation and synergy in marine science
that makes the Hatfield Marine Science Center unique. Over
3500 visitors enjoyed 30 different exhibits presented by marine
scientists and educators in 3 different buildings, in addition to
regular and special Visitor Center activities. The next Marine
Science Day has been scheduled for Saturday, April 13, 2013.
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I. RESEARCH
A. Oregon State University
Programs by Stations and Institutes

Coastal Oregon Marine Experiment Station
Gil Sylvia, Superintendent

http://marineresearch@oregonstate.edu
Oregon State University’s Coastal Oregon Marine Experiment
Station (COMES) includes faculty, staff, and students located at
the Hatfield Marine Science Center and the Seafood Laboratory
in Astoria. COMES is the largest applied marine research unit in
Oregon and the largest Agricultural Branch Experiment Station
in the United States dedicated solely to coastal and marine issues.
COMES was established in 1988 with support from the Oregon
legislature to conduct interdisciplinary and cooperative research
to understand, utilize, and sustain Oregon’s marine resources,
industries, and coastal communities. 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. Eighteen years later the Marine Experiment
Station has grown to include 11 tenured faculty, 15 staff and
research associates, more than 35 graduate students, and over
$3 million annually in external grants and funds. COMES also
works closely with an Advisory Board that includes members
representing coastal communities, the fishing and seafood
industry, and other businesses and organizations with a stake in
supporting research important to coastal communities and the
State of Oregon.
The research programs of COMES encompass six primary
areas: Aquaculture (Chris Langdon), Fisheries Science (David
Sampson), Fishery Management and Policy (Susan Hanna-emeritus), Marine Mammals (Bruce Mate, Scott Baker, Markus
Horning), Marine Economics and Marketing (Gil Sylvia),
Salmon and Marine Fisheries Ecology and Genetics (Jessica
Miller, Michael Banks, Kathleen O’Malley), and Seafood Science
and Technology (Cristina Dewitt, Jae Park, Yi-Cheng Su).
Approximately half of the COMES faculty have joint positions
within their academic homes, Marine Mammal Institute, or the
Oregon Department of Fishes 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 year 2011-2012 marked a period of stable growth. Christina
Dewitt, who joined COMES in January 2011 as the new Director
of the Astoria Seafood Laboratory has initiated new programs
and initiatives. She has led the development of a proposal to
create the National Center for Innovations in Seafood Safety
2

(NCiSS) which would be a national center of excellence to
support research and education in seafood safety. It is proposed
as an Oregon University System sponsored program and will be
presented to the Governor for inclusion into the Oregon 20132014 state budget. Chris Langdon, Director of the Molluscan
Broodstock Program (MBP) is working with the shellfish
industry to transition MBP into an industry supported program
given the loss of government funding. COMES continues to
work closely with the newly formed Marine Mammal Institute
and co-administers joint faculty.
Based on the Oregon Invests database, in 2011-2012 COMES
programs generated over $13 million in economic impacts and
produced an equivalent 30-40 new jobs for Oregon and Pacific
Northwest coastal communities. These impacts are the result of
research leading to improved utilization of marine resources,
increased production of commercially harvested and cultured
seafood, development of value-added seafood products, and
improved policies for resource management. COMES published
over 75 manuscripts and reports including more than 60 in
refereed journals and books. COMES graduated 13 students
including 8 MS and 5 PhDs. COMES faculty also gave over 80
presentations and organized 8 workshops and conferences. For
2011-2012 it is estimated that for each $1 million in state dollar
expended, COMES faculty leveraged an additional $3.2 million
in federal grants and private support.
COMES “Signature Programs” in 2011-2012 include:
The Pacific Whiting Project: Since 1990, COMES has worked
with industry to pioneer this seafood industry. COMES
research has supported product development, improvements
in quality and utilization, and greater benefits from optimizing
resource management including conservation of the resource.
Today, Pacific whiting is Oregon’s largest (by volume) and
most technically sophisticated fishery and seafood processing
operation and generates between $30-$40 million per year in
coastal income.
Community Seafood Initiative (CSI): CSI is a unique
partnership between COMES, Craft 3 (formerly Enterprise
Cascadia), and the Seafood Consumer Center. CSI supports
coastal businesses and value-added seafood production.
Since 2002 CSI has assisted numerous fishermen and seafood
processors in business and market planning, and provided more
than $2 million in investments and loans to coastal seafood
companies. CSI has assisted in developing new value added
seafood products, delivered numerous seafood demonstrations,
and assisted the Oregon Dungeness Crab Commission in
certification by the Marine Stewardship Council (MSC). They
also manage the electronic fisheries information system known
as Fish Trax, which supports real time fisheries management in
fisheries located in the U.S. and Canada.
Molluscan Broodstock Program (MBP): MBP conducts
research and outreach with industry partners to improve oyster
broodstock and associated economic benefits. Hundreds of
million of juvenile oysters produced in the Pacific Northwest
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are derived from MPB families housed in COMES facilities.
The program is responsible for an annual increase of oyster
production exceeding $6 million in farm-gate value.
OSU Surimi Research and Technology School: The Astoria
seafood laboratory is a world leader in surimi research and
education. Surimi researchers have generated millions of dollars
in benefits to the local seafood industry in improved product
quality, protein utilization, and recovery. The Surimi Schools
trained more than 100 international and domestic students in
2011-2012 throughout the world.
Salmon and Marine Ecology Initiative: A Partnership between
Coastal and Eastern Oregon in salmon ecology research. The
program is producing new genetic and ecological research for
improving utilization and conservation of salmon and other
marine species. The program is responsible for spearheading
Project CROOS, Oregon’s largest collaborative fishing research
project that has trained and employed over 150 salmon fishermen
in Oregon. CROOS also partners with the California and
Washington salmon scientists and industry and collectively works
with more 300 vessels as part of the cooperative West Coast
Genetic Stock Identification project (WC-GSI).

Cooperative Institute for Marine
Resources Studies (CIMRS)
Michael A. Banks, Director

The OSU/NOAA Cooperative Institute for Marine Resources
Studies’ 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,
OSU faculty, and the OSU Research Office. As a result, external
research grant funding has steadily increased; graduate student
opportunities have diversified; and many more investigators are
joining together from a broad range of disciplines to address
research problems of environmental, economic and social
importance. No other OSU research institute provides both grant
administration and personnel support and review in the manner as
is provided by an academic department.

•
•
•

NOAA OAR Hot Item, “CIMRS and JISAO Researchers
Discover Eruption at Axial Volcano,” http://www.nrc.noaa.
gov/ci/hotitems/2011/cimrs.html;
$1,484,191 raised from external fund sources by CIMRS
principal investigators; and
37 peer reviewed manuscripts published in FY 12.

After thirty years of developing and offering opportunities
for joint research and outreach to a growing community of
University and NOAA scientists, in FY12 the Institute was
afforded authentic status through their success in an open
competition for a Cooperative Institute to support NOAA’s
Northwest research facilities in the area of marine resources.
CIMRS was selected in FY12 to begin a five-year award for
research under four primary themes: Marine Ecosystems and
Habitat; Protection and Restoration of Marine Resources;
Seafloor Processes; and Marine Bioacoustics. Research growth
and success will provide impetuous for renewal for an additional
5-year term.
Significant non-NOAA funding sources in FY12 include
Bonneville Power Administration, National Science Foundation,
and Office of Naval Research.
For a comprehensive list of funded research projects, please see
the CIMRS Annual Report, available at http://oregonstate.edu/
cimrs/
For Collaborative Research with
Oceanic and Atmospheric Research Office/Pacific Marine
Environmental Laboratory Ocean Environment Research
Division/VENTS Program.................See Section on PMEL, Vents
Program
For Collaborative Research with
National Marine Fisheries Service/Northwest Fisheries Science
Center.......................................................See Section on NWFSC
For Collaborative Research with National Marine Fisheries
Service, Alaska Fisheries Science Center, Fisheries Behavioral
Ecology Program included three primary projects: 1) Effects
of ocean acidification on walleye pollock and the Pacific cod;
2) Habitat selection of juvenile flatfishes; and 3) Lipid class
dynamics in marine crabs. ..............................................See
Section on AFSC

Through bridging across Colleges, Institutes, and Departments,
the collaborative structure of CIMRS facilitates new ways
in which basic research can be applied to understand factors
affecting marine resources and their management. As an integral
part of the OSU Hatfield Marine Science Center, in FY12,
CIMRS provided administrative home for 32 research staff and
6 research faculty working on collaborative projects with NOAA
investigators who also serve as OSU courtesy faculty. Recent
research highlights include:

Graduate Students supported through Fellowships and Joint
Research Projects: The goals of NOAA’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. The CIMRS
director works to match qualified students with projects and
courtesy faculty based at the Hatfield Marine Science Center:

•

PhD Candidates – OSU Department of Fisheries and Wildlife

CIMRS undersea volcano research featured in NOAA
Research News, http://researchmatters.noaa.gov/news/Pages/
osuvolcano.aspx;
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Kevin Thompson, 2008-2013
Major Professor: Selina Heppell
NOAA Fisheries Rep: Grant Thompson, AFSC
Marisa Litz, 2011-2014
Major Professor: Jessica Miller
NOAA Fisheries Rep: Robert Emmett, NWFSC
Master’s Candidate – OSU Department of Fisheries and
Wildlife
James Losee, 2010-2012
Does Interannual Variability of Trophically Transmitted
Parasites in Chinook and Coho Salmon Relate to Physical and
Biological Processes in the Northern California Current?
Major Professor: Jessica Miller
NOAA Fisheries Rep: Kym Jacobson, NWFSC

Marine Mammal Institute (MMI)
Bruce Mate, Director

The mission of Marine Mammal Institute (MMI) research
is to better understand marine mammal conservation and
management issues such as population numbers, critical habitats,
migrations, behavior, and interactions with human activities
(e.g. fishing, oil and gas development, and shipping). The goal
of the Marine Mammal Institute is to become the international
center of excellence in marine mammal ecology, with an
interdisciplinary team that efficiently and comprehensively
answers ecological questions through collaboration. The Marine
Mammal Institute is one of the leading academic institutes of
its kind. Top researchers from around the globe combine their
efforts to continue the legacy of discovery and preservation of
critical habitats of target species and to understand how those
species interact with human activities and their environment.
The MMI is committed to improving conservation practices and
understanding worldwide, particularly in developing countries.

information delivery systems and documentaries for television.
The Institute works with industries such as fishing, shipping, and
oil and gas development that have potential for encountering or
endangering marine mammals as they accomplish their work.
These industries, as well as agencies, public policy makers,
scientists, media, educators, and the general public, use MMI’s
research information.
The MMI also supports the Oregon Marine Mammal Stranding
Network (OMMSN). Jim Rice has served as coordinator for the
three coastal regions (northern, central, and southern coasts)
of this important operation since 2006 and has a network of
trained volunteers in the central coast region. The OMMSN is
under the umbrella of the Northwest Marine Mammal Stranding
Network, run by the National Marine Fisheries Service (NMFS).
The larger network comprises several government agencies and
cooperating scientists operating on a volunteer basis. These
volunteers respond to strandings either directly or by advising
those at the scene on how to proceed. Data collected from
strandings become part of a national database used to establish
baseline information on marine mammal biology and toxins in
the environment. Not all stranding events require or receive
a formal response from the volunteers. Jim Rice responds to
hundreds of stranding events each year and is also actively
engaged in public outreach programs, training volunteers, and
collaborating with the OSU College of Veterinary Medicine by
providing toxicological samples for analysis and study materials
for veterinary students
Some of the significant MMI projects from the past year are
listed below:
•

The MMI currently consists of 30 faculty, staff, and students in
four research groups. The research focus areas are the Whale
Telemetry Group (WTG), headed by Bruce Mate; the Cetacean
Conservation and Genetics Lab (CCGL), headed by C. Scott
Baker; the Pinniped Ecology Applied Research Lab (PEARL),
headed by Markus Horning; and the Oregon Marine Mammal
Stranding Network, coordinated by Jim Rice. The Institute has a
strong diversity component in its hiring and student acceptance
policies. Future plans include hiring additional faculty with
backgrounds in marine mammal behavior and physiology,
as well as expertise in information technologies, physical
oceanography, acoustics, engineering, veterinary medicine, and
other specialties.
The MMI has developed a curriculum to foster the interest
of middle-school youth in math and science, and it promotes
highly visible public education programs, which include public
participation projects (Oregon Marine Mammal Stranding
Network, Whale Watch Spoken Here, and limited research
opportunities). Information is provided via web-based
4

•

Bruce Mate (WTG) tagged western gray whales off
Sakhalin Island, Russia, in September and October 2010
using satellite-monitored location-only tags. During that
field season, the WTG was limited by health concerns to
tagging only male whales. The research team was able to
show that the physical effects of tags applied to gray whales
off the coast of Oregon in 2009–10 were minimal, through
extensive photographic evidence collected in several resighting trips to areas where tags were still transmitting
(northern California near Crescent City). Because of the
successful re-sight efforts, Dr. Mate was given approval
by the International Whaling Commission to tag additional
western gray whales in 2011 off Russia, with additional
permission to tag females as well as males. The team
tagged six whales in 2011, and the results have been
dramatic (mmi.oregonstate.edu/Sakhalin2011). Results
from the 2010–12 data collected on the western North
Pacific (Russian) gray whales, as well as the significant
effort to photo-document the wound healing of tagged
Oregon gray whales, has led the WTG to plan additional
gray whale tagging off the Kamchatka Peninsula (Russian
east coast) during the 2013 summer field season.
In July 2011, research continued to assess possible
impacts of the 2010 oil spill on sperm whales in the Gulf
of Mexico. In 2010, the team had successfully tagged 12

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012

RESEARCH: Oregon State University

•

•

•

•

•

sperm whales while the oil was still flowing from the well.
The satellite locations from those tags showed the whales
moving around the edges of the heaviest oil, perhaps to feed
on squid “stunned” by oil or dispersant. In 2011, the WTG
deployed 34 tags on 26 whales and continued to collect data
for comparison with its 2002–05 baseline studies, which
provide an excellent opportunity to examine potential effects
from the spill. Other projects for the Whale Telemetry Group
included monitoring pinnipeds during pile driving projects
undertaken by the Port of Newport for the new NOAA
facilities and construction on the International Terminal.
Each year in the fall, Bruce Mate teaches 100–150 volunteers
in a two-day workshop for the “Whale Watch Spoken Here”
program run by Oregon State Parks. The trained volunteers
then work at 26 sites along the Oregon Coast to help as many
as 40,000 visitors spot gray whales during the winter and
spring annual migrations.
Scott Baker (CCGL), associate director of the MMI received
the prestigious Pew Fellowship in 2011. The program
provides a three-year stipend to distinguished scientists for
conservation projects designed to address critical problems
facing the world’s oceans. Scott is using the fellowship to
study populations of dolphins in the South Pacific.
Scott Baker and his group are currently working on a number
of projects with various funding sources, including a Pew
Marine Conservation Fellowship for A Pattern of Dolphins
or aPOD; the National Fish and Wildlife Foundation
for Populations of Hector’s Dolphins in Time and Space;
Glacier Bay National Park for Linking Genetic and LongTerm Sighting Histories of Individual Humpback Whales
in a Collaborative Database; the International Whaling
Commission (IWC) for Further Analysis of Plausible Stock
Structure of Western North Pacific Minke Whales; the
Ocean Foundation for Genetic Monitoring of the Critically
Endangered North Pacific Right Whale and the Office of
Naval Research for geneGIS: Computational Tools for
Spatial Analyses of DNA Profiles with Associated Photoidentification of Marine Mammals in collaboration with
Dawn Wright in OSU’s Department of Geosciences and John
Calambokidis of Cascadia Research Collective.
Scott was scientific coordinator for the symposium Living
Whales in the Southern Ocean: Advances in Methods
for Non-Lethal Cetacean Research, held in March 2012
in Puerto Varas, Chile. The symposium was part of an
international collaboration through the Southern Ocean
Research Partnership (SORP), funded in part by the
Australian Government, the Government of Chile, and the
IWC. (www.simposioballenas.cl/?lang=en)
Markus Horning is continuing the NSF-funded development
of the next generation telemetry transmitter for studying
seals and sea lions (IDBR: Development of a Miniaturized
Implantable Satellite Transmitter to Monitor Survival,
Predation and Reproduction in Marine Endotherms). He is
collaborating with John Parmigiani and his graduate student
Andrew Phan at OSU’s School of Mechanical, Industrial,
and Manufacturing Engineering, and tag manufacturer
Wildlife Computers Inc. (Redmond, WA). At the HMSC,
a new exhibit related to these novel telemetry transmitters

is providing linkages between technological innovation and
biological research to other scientists, public people of all
ages, as well as K–12 school children. This outreach effort
directed by HMSC’s William Hanshumaker also includes a
project specific website (www.sealtag.org), which provides
specifically developed curriculum elements that meet
National Science Education Standards and Ocean Literacy
Principles.
The first generation of the telemetry technology currently being
refined by the NSF grant forms the basis of a continuing longterm research project investigating causes of mortalities in Steller
sea lions and the failure of their population to recover in the Gulf
of Alaska region. Under funding from the North Pacific Research
Board, Markus Horning and colleagues from the Alaska Sea Life
Center (Seward, AK) are finding that a surprisingly high number
of young Steller sea lions fall victim to predators such as killer
whales and sharks. Two of Markus’s graduate students, Norma
Vazquez and Stephen Meck, are focusing their thesis research on
data generated by this project.
In fall 2011, Markus Horning brought Mee-ya Monnin, an
undergraduate intern from OSU’s Department of Fisheries and
Wildlife, to Antarctica as part of another grant funded by NSF’s
Office of Polar Programs, entitled Thermoregulation in free-living
Antarctic seals: the missing link in effective ecological modeling.
Mee-ya was so excited by that opportunity that she decided to do
an undergraduate thesis on data from the project through OSU’s
Honors College, and she will once again join the team for the
second Antarctic field season in fall 2012.

Northwest National Marine Renewable
Energy Center (NNMREC)
George Boehlert, HMSC Director

Oregon State University is home to the US Department of
Energy-funded Northwest National Marine Renewable Energy
Center (NNMREC). OSU focuses on wave energy, and
our partner the University of Washington is addressing tidal
energy. The objectives of the NNMREC are to facilitate device
commercialization, inform regulatory and policy decisions, and
close key gaps in understanding. The following topic areas are
being addressed by Center scientists:
• Development of facilities to serve as an integrated,
standardized test Center for U.S. and international developers
of wave and tidal energy;
• Evaluation of potential environmental and ecosystem
impacts, focusing on the compatibility of marine energy
technologies in areas with sensitive environments and
existing users;
• Device and array optimization for effective deployment of
wave and tidal energy technologies;
• Improved forecasting of the wave energy resource;
• Increased reliability and survivability of marine energy
systems.

5
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Dr. Robert Paasch of the College of Engineering is principal
investigator of the DOE award and Dr. Belinda Batten is
NNMREC director. Co-principal investigators at OSU are
Annette von Jouanne in Electrical Engineering and George
Boehlert at the HMSC.
HMSC-based NNMREC activities over the last year at the HMSC
involved much more than simply DOE work, but included i)
research on environmental effects of wave energy development in
the Pacific Northwest, ii) outreach to the public on wave energy
development (Kaety Hildenbrand, Sea Grant Extension), and iii)
development of the test berth offshore of Newport. For the latter,
Sean Moran was hired as the manager of the offshore test berth,
and the buoy with test equipment to connect wave energy devices
is under construction and scheduled for delivery in late summer
2012. Research characterizing benthic habitats (Sarah Henkel),
development of protocols to assess environmental effects
(Boehlert and Henkel), assessment of effects on marine mammals
(by the Marine Mammal Institute), potential impacts on seabirds
(Rob Suryan), and acoustic characterization of wave energy sites
before and after installation (Bob Dziak, Dave Mellinger) have
all been initiated in the past year with funding from NNMREC as
well as additional funding from BOEMRE, DOE, and the Oregon
Wave Energy Trust. Additional research began this year with an
award to Rob Suryan leading a multidisciplinary team to examine
potential bird strikes and sensing systems to evaluate them for
offshore wind turbines. Finally, NNMREC began evaluating
locations on the Oregon Coast for a grid-connected test berth
site, which will be an important location for future work and
complement the mobile ocean test berth. Newport is one of the
sites under consideration.

Oregon Sea Grant

Stephen Brandt, Director
Oregon Sea Grant’s mission is to develop and support an
integrated program of research, outreach, and education that
helps people understand, rationally use, and conserve marine and
coastal resources. Our activities respond to the needs of ocean
users and act to stimulate the Oregon economy.
Funding for Sea Grant comes from federal and state
appropriations, as well as contributions from local governments
and industry. The major support is a grant from the National
Oceanic and Atmospheric Administration.
Program activities are conducted in several interdependent
and critical topical areas including healthy coastal ecosystems,
sustainable coastal development, safe and sustainable seafood
supply, hazard resilient coastal communities, and marine
education.
Oregon Sea Grant’s very competitive grants program is the preeminent marine research enterprise funding research in academic
institutions throughout Oregon. This research addresses issues
of high importance and societal relevance, and places priority on
6

prediction (rather than explanation) and meaningful collaboration
with industry, agencies, communities, and other stakeholders.
The program provides professional, technical, and public
education, as well as Extension services through the Sea
Grant Extension program. In addition, Sea Grant supports
undergraduate and graduate students as Sea Grant Scholars to
study important marine and coastal problems.
Everything the program does, finally, is driven by an ethic of
public service, and the program uses various approaches to
engage our constituents. The users of Oregon’s marine resources
are key contributors to the program. An advisory council of
marine industry and coastal community leaders provides external
review of program emphasis and continued progress. Oregon
Sea Grant Communications works collaboratively with program
Extension faculty and educators to engage, inform, and assist
a range of stakeholders, such as K-12 teachers and students,
community and industry groups, and state resource managers,
by developing and providing research-based information.
Communications deploys a wide range of media tools, including,
as appropriate, print, digital, and electronic media. The
communications specialists cooperate with other information
offices at Oregon State University and with colleagues in the
national Sea Grant network.
Multidisciplinary and interdisciplinary in operation, the program
involves faculty and students in several Oregon institutions of
higher education. Recent participants in the program also include
the University of Oregon, Oregon Health and Science University,
Portland State University, and Eastern Oregon University. In
addition, Oregon Sea Grant maintains close relationships with
several research facilities on the Oregon coast: the OSU Seafood
Laboratory in Astoria, the OSU Hatfield Marine Science Center
in Newport, and the Oregon Institute of Marine Biology in
Charleston. Sea Grant manages the Visitor Center of the Hatfield
Marine Science Center as a public science learning facility and
learning laboratory.
Web site: http://seagrant.oregonstate.edu/

Research Programs by Academic Unit

College of Agricultural Sciences
Department of Botany and Plant Pathology
Gayle Hansen, Associate Professor - Senior Research

Mission and Objectives: During the 2011-2012 academic year,
Gayle Hansen, our marine algal taxonomist and biogeographer,
continued with her work on the taxonomy and distribution of
west coast seaweeds. In addition to updating her checklist and
database of vouchered Oregon seaweeds, Gayle’s primary goal
has been to provide comprehensive comparative accounts of
the seaweeds and sea grasses inhabiting specific areas along the
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coast in both Washington and Oregon. However, this year her
knowledge of introduced species led her to also study seaweeds
from other parts of the North Pacific, including Far-Eastern
Russia and Japan.
Research: This past year Gayle’s research has focused on 5
general areas of study:
• Oregon’s intertidal marine algae – cataloging occurrence
and describing new records for the State and new species
to science: Gayle continues to add new species to her
checklists of the rocky intertidal beaches of Oregon’s central
coast. The numbers now have climbed to 230 species at
some sites, confirming that the central part of the Oregon
coast is truly a hotspot for marine algal biodiversity. She
also continues her studies on species that are new discoveries
for Oregon and on species that are new to science. One
interesting new species she has found resembles sea lettuce
(Ulva), but molecular studies have shown that it is actually a
new genus.
•

Subtidal marine algae of Oregon’s Marine Reserve at
Otter Rock: (Funded through ODFW). Last year, Gayle
completed a study of the subtidal algae of Redfish Rocks
Marine Reserve, Oregon’s first subtidal reserve. This
year she completed a similar study at Otter Rock Marine
Reserve, the second subtidal reserve in our state. Using a
stratified random sampling method, ODFW divers extracted
thirty 1/4 m2 quadrats and brought the seaweed and sea
grasses to Gayle for determination of their biodiversity and
biomass. The seaweed diversity in the Otter Rock quadrats
was remarkably high (See fig. 1). At Otter, the average
number of species per quadrat was 24 while at Redfish
it was only 9. Otter Rock’s entire sample area yielded
112 species while Redfish Rocks contained only 62. The
dominant species by weight at Redfish was a kelp, Laminaria
longipes. At Otter Rock, it was acid weed, Desmarestia
munda, and surprisingly, the dominant understory species
were articulated coralline algae, species thought to be very
sensitive to acidification. Between the 2 reserves, more than
25 new seaweed records to Oregon were discovered.

Opuntiella californica, common in deep quadrats at Otter Rock.

•

Introduced and native species in Vostok Bay, Far-Eastern
Russia: the marine algae. (Funded through PICES): A
fortuitous opportunity arose for Gayle this year. The
Introduced Species section of PICES asked her to join a
group of taxonomists in Vladivostok and Vostok Bay to

conduct a rapid assessment survey of the species in that
area and search for hidden introductions. At Vostok, Gayle
worked with algal specialists Takeaki Hanuda (Kobe
University, Japan) and Oksana Sergeeva Belous (Russian
Academy of Sciences, Vladivostok) to collect, identify, and
assess the residency status of the marine algal species in this
area. For this trip she joined John Chapman (from HMSC)
and Leslie Harris (San Diego Natural History Museum)
as the 3 Americans invited to that workshop. While in
Russia, algal specialists at the Russian Academy of Sciences
in Petropavlovsk flew her to Kamchatka to examine the
seaweeds of this area. Her trip here involved collecting algae
around Petropavlovsk and giving a seminar on The Seaweeds
of Willapa Bay, Washington – an area on our coast filled with
introductions brought in by oyster aquaculture.
•

Seaweeds of the Japanese Tsunami Floating Dock: their
Identification and Biology. (Funded through Sea Grant):
On June 5, 2012, a 66x19x7 foot floating dock washed
ashore on Agate Beach just north of Newport. Laden
with a wide variety of Japanese algae and invertebrates,
the dock had drifted across the Pacific after being ripped
off its moorings in Misawa, NE Honshu, Japan during the
tsunami of March 11, 2011. Alarmed by the possibility of
these species recruiting on our coast, Gayle collected and
processed herbarium samples of all of the species on the
dock before the biota was destroyed on June 7. Her work
on the identifications is well underway. With the help of
Hiroshi Kawai and Takeaki Hanuda (her colleagues at Kobe
University), molecular analyses of many of the species has
been completed and now only the smaller species remain
to be identified. To date, about 25 algal species have been
identified from the dock. Many of these were fertile and
dropping spores so it is likely that some will recruit in our
area. We particularly are watching for Undaria pinnatifida,
a highly invasive kelp that was abundant on the dock.
This large floating dock was the first sign in Oregon of the
potential invaders that may be carried to our shores via
tsunami debris.

•

Molecular biological studies confirming Oregon and
Washington species: Gayle is a morphologist and a
taxonomist of the seaweeds, but she does not do molecular
studies on her collections. Instead, she collaborates with
other scientists around the world for this work. This
year, her samples have provided the basis for 2 in-press
publications: (a) Range extension of the rhodlith-forming
species Lithothamnion muelleri (Corallinales, Rhodophyta)
in the Eastern Pacific Ocean. Collaborators: Nestor
Robinson, C. Fernandez, and R. Riosmena-Rodriguez
(University Autonoma de Baha California Sur, Mexico). (b)
Fucus cottonii (Fucales, Phaeophyceae) is not one single
genetic entity but a convergent salt-marsh morphotype of
multiple independent origins. Collaborators: João Neiva,
Gareth A. Pearson, Mirjam Vliet, Christine Maggs, Ester
A. Serrão, Universidade do Algarve, Portugal, and Queen´s
University Belfast, UK
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Outreach: Although Gayle’s outreach activities were limited
this year, various bookstores along the coast continue to sell
her poster entitled: Oregon Seaweeds, A Sampler. She has led
several intertidal field trips on seaweeds for public groups -- this
year including CoastWatch and the Central Coast Unitarian
Fellowship. And, in addition, she continues to be an information
source on seaweeds for phone calls and e-mails received by the
HMSC Visitor’s Center.

Department of Fisheries & Wildlife
Ecological and Conservation Genetics of Fishes
Kathleen O’Malley, Assistant Professor

The Ecological and Conservation Genetics Laboratory (ECGL)
is dedicated to the study of how genetic and environmental
factors interact to shape life history variation among populations
of marine and freshwater organisms, particularly salmon and
Dungeness crab. The goal is to advance our understanding of
the primary processes underlying the genetic diversity within
and among populations distributed along the West coast and
assist fishery management and conservation efforts. The ECGL
employs cutting-edge molecular techniques as means to identify
factors important to retaining genetically healthy populations.
Three primary areas of research are:
• Understanding the genetic basis of run timing in Pacific
salmon		
• Assessing the population genetic structure of Dungeness crab
• Evaluating fitness differences between hatchery and wild
salmon
Run timing in Pacific salmon: To better understand the run time
diversity observed within and among Pacific salmon species,
the ECGL is working towards identifying the primary genes
and environmental cues influencing the time at which adults
return to spawn in their natal rivers. Photoperiod (day length)
is a long-term, stable environmental cue that animals can use
to regulate seasonal behaviors (i.e. reproduction, dormancy and
migration). Most plants and animals (including humans), have a
daily molecular oscillator, known as the circadian clock, that is
primarily entrained by photoperiod, and thus provides a genetic
mechanism for long-term timekeeping to forecast optimal timing
of these seasonal behaviors.
The ECGL and the Marine Fisheries Genetic Lab (M. Banks)
recently completed a 3 year study funded by the California
Department of Water Resources to investigate the genetic
differences between fall and spring run migrants of Chinook
salmon in the Feather River, California. We identified variation
in three circadian clock genes that differentiated between the fall
run and federally listed threatened spring run Chinook salmon in
this system. As a result, we were able to develop three diagnostic
clock gene markers that prove to be a valuable tool for fishery
management and conservation.
Population genetics of Dungeness crab: The goal of a recently
8

funded project (Oregon Wave Energy Trust Fund and Oregon
Dungeness Crab Commission) is to study the population genetic
structure of Dungeness crab off the Oregon coast. We will
determine the overall level of genetic diversity among the eight
hundred samples collected from Astoria south to Brookings
in 2011. To place our findings in a broader context, we will
compare our results to those observed in Dungeness crab off
British Columbia. This is the first coastwide population genetic
study of Oregon Dungeness crab using microsatellite genetic
markers. In fact, no such study has been conducted in California
or Washington. Therefore, our results will provide important
baseline information on the biology of one of Oregon’s most
commercially valuable species. More specifically, data generated
from this research project will be used to establish a “Limit
Reference Point,” one of the five “conditions” associated with
the Oregon Dungeness crab fishery’s recent Marine Stewardship
Council (MSC) certification. In 2010, the MSC certified the
Oregon Dungeness crab industry as sustainable, globally
recognizing the fishery as a well-managed resource, a distinction
that is expected to increase sales to environmentally-conscious
consumers.
Fitness differences between hatchery and wild salmon: Recent
studies have shown that wild spawning hatchery fish have a lower
reproductive success compared to wild fish. This difference
may result from lack of sexual selection (i.e. mate choice) in the
hatchery. Parental mate choice is based on the premise of genetic
compatibility to produce offspring of greater fitness. Previous
studies suggest that fish choose mates that are genetically
dissimilar at genes critical to immune response using olfactory
cues. Consequently, their offspring have increased variation at
these immune-relevant genes and are able to mount an immune
response against a larger array of pathogens; favoring their
overall survival. Amelia Whitcomb, a second year master’s
student co-advised by Drs. Michael Banks and Kathleen
O’Malley, is studying the genetic characteristics of mate choice
in coho salmon in the wild. This past year, Amelia presented
her results at the American Fisheries Society Meeting in Seattle,
WA as well as at the Salmon Coastwide Genetics Meeting in
Davis, CA. She is scheduled to defend her thesis this fall. Brynn
Perales, an REU intern collaborating with A. Whitcomb, is
studying a specific male mating strategy, known as “jacking,”
to evaluate if coho choose female mates based on variation at
immune-relevant genes. We developed a collaborative project
with the Oregon Department of Fish and Wildlife and NOAA,
scheduled to start September 2012, to investigate how mate
choice affects offspring survival. We will perform disease
challenges on juvenile Chinook to test for relationships between
pathogen resistance with hatchery/wild origin and variability
at immune-relevant genes (funded by the U.S. Army Corps of
Engineers).
Teaching and Advising: Kathleen and Michael Banks enjoyed
co-teaching a six credit graduate course, Coastal Population
Genetics and Conservation, in the fall at the HMSC. This
intensive course required students to participate in weekly
lectures as well as develop an independent project, collect genetic
data and write a manuscript detailing their results. The class was
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a huge success with several students completing research studies
that will be published in peer-reviewed journals. Outside of the
classroom, Kathleen continues to serve on seven graduate student
committees. Two of the graduate students recently defended
(Ph.D. and M.S.) and are in the final stages of completing their
degrees at the University of New Mexico and Purdue University,
respectively.
Service: This past year, Kathleen has been an active member
of the Center for Genome Research and Biocomputing (CGRB)
faculty community. After serving on the Search Committee for
the CGRB Director, Kathleen served on the Provost’s Faculty
Hiring Initiative Task Force: Biological Information and
Genomics (BIG). Given that the BIG proposal was approved,
Kathleen is currently serving on the Search Committee for the
Nucleic Acid Sequence Bioinformaticist, one of three faculty
positions to be filled this year.
Outreach: The ECGL played a major role in organizing,
developing and presenting the Marine Genomics Group’s exhibit
at HMSC’s Marine Science Day. The event provided an excellent
opportunity for faculty, students and research assistants to
converse one on one with local community members, describing
and answering questions about their various research projects.
Kathleen also co-organized a 2-day “Fish Genetics Workshop”
for Hatchery Managers at Oregon Hatchery Research Center,
Alsea, OR to discuss biological principles underlying the genetics
of fish, genetic tools and their application to fish populations,
and genetic issues in fisheries management. Lastly, the ECGL
organized a one day Bioinformatics Workshop for students,
faculty research assistants, and postdocs at HMSC that was
taught by Chris Sullivan (CGRB) who has extensive expertise in
software and application design.

Fisheries Population Dynamics
David Sampson, Professor, COMES

The 2011/12 reporting period was the first full year since David’s
return from a two-year leave of absence while he worked in
northern Italy as a Senior Fisheries Scientist for the European
Commission. David had a smooth transition back to life in
Newport and work at the HMSC, but he misses the red wine,
delicate pizzas, and spectacular views of the Alps.
David’s research focuses on quantitative analyses of marine
fisheries, with the goal of improving the quality, accuracy, and
understanding of the procedures and results that are used in the
management of Oregon’s fisheries for groundfish (e.g., flatfish
and rockfish). His other research focus seeks to understand the
fishers’ activities in fisheries systems, such as their choices of
fishing locations and fishing gear.
David’s position is half-funded by the Oregon Department
of Fish and Wildlife (ODFW) and one of his main duties for
ODFW is service as Oregon’s representative on the Pacific
Fishery Management Council’s (PFMC) Scientific and Statistical
Committee (SSC). The SSC develops procedures for including

science-based information in the PFMC’s fishery management
process, reviews scientific documents brought to the PFMC,
and provides advice to the PFMC regarding the scientific basis
for fishery management decisions. During the year David
contributed ideas and text to SSC reports to the Council resulting
from five regular meetings of the SSC and several meetings of the
groundfish and economics subcommittees. He also taught a oneday workshop on fish stock assessment to Oregon’s three Council
members on the PFMC and several staff from ODFW.
During the year David received approval by the National Marine
Fisheries Service (NMFS) for a new two-year project that will
refine the bioeconomic simulator that David developed while
he was in Italy. The simulator mimics the behavior of multiple
fish stocks, occupying multiple spatial regions, with harvesting
by multiple fishing fleets. The project will apply the simulator
to two West Coast fishery management issues: (1) exploring
alternative rebuilding strategies for overfished stocks and (2)
setting annual catch limits that give adequate consideration for
risks such as over-running a catch limit because of inaccurate
monitoring of landings and discards. David’s partners on the
project are Cindy Thomson (NMFS, Southwest Fisheries Science
Center, Santa Cruz) and Andi Stephens (NMFS, Northwest
Fisheries Science Center, Newport). The project, which includes
support for a graduate student, officially begins in July 2012.
David continued to serve as the External Coordinator for the
Center for Independent Experts, which provides independent peer
reviews of fishery stock assessments and other forms of marine
science to the NMFS. As the CIE External Coordinator, David
helps administer all CIE review panels pertaining to Atlantic and
Gulf of Mexico resources. His duties include finding suitable
candidates for the panels and reviewing and editing the panelists’
reports. During the year David assisted the CIE with the
administration of eight reviews involving 21 external reviewers.
In September David began supervising Brandon Owashi, a
master’s degree candidate in the Department of Fisheries and
Wildlife. For his thesis research Brandon is exploring the
influence of variability in fishery selection on stock assessment
forecasts of catch, as they are used for setting Annual Catch
Limits (catch quotas) by the Pacific Fishery Management Council
and other US Fishery Management Councils. Brandon completed
his BS degree in Biology from the University of Redlands.
Another new MS student, LaTreese Denson, will explore issues
associated with conducting spatially explicit stock assessments
for her thesis research. LaTreese joined the Fisheries program in
January, and will be co-supervised by David and Jessica Miller.
LaTreese completed her BS in Marine Science from North
Carolina State University.
During autumn 2011 David taught the 4-credit course “Marine
Fisheries”, which consists of case studies from fisheries around
the globe (e.g., sardine and anchovy in South Africa, prawns in
northern Australia, cod in Atlantic Canada). Because he had
last taught this course in 2001, David made major revisions to
the course materials. Lectures were given at the HMSC and
9
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televised to the main OSU campus. During spring 2012 David
taught the e-campus version of his 4-credit course “Dynamics of
Marine Biological Resources” and also taught a 2-credit Reading
and Conference course on “Fish Stock Assessments with Stock
Synthesis”.

Invasive Species

John Chapman, Research Associate

No report submitted this year.
Marine and Anadromous Fisheries Ecology

Jessica A. Miller, Assistant Professor, Coastal Oregon Marine
Experiment Station and Department of Fisheries and Wildlife
Program Objectives: The Marine and Anadromous Fisheries
Ecology program examines the life history of marine and
anadromous fishes, particularly Pacific salmon, in order to
advance ecological and evolutionary understanding and assist
fishery management and conservation efforts. The program
incorporates field studies, laboratory experiments, and analytical
chemistry. Field studies focus on movements and migration
patterns of marine and anadromous fishes and the role that coastal
and estuarine habitats play in their early life history. Laboratory
studies are designed to test and validate assumptions associated
with analytical approaches, such as the chemical composition
of fish ear bones (otoliths), that we use to elucidate migratory
patterns in marine and anadromous fishes.
Highlights: Two MS student graduated this year! Ruth DiMaria
completed her MS thesis on “Natal source contributions of
Pacific cod (Gadus macrocephalus) recruits in the southeastern
Bering Sea” and James Losee successfully defended his MS
thesis on “Trophically transmitted parasites as ecosystem
indicators: relationships among parasite community structure,
juvenile salmon diet composition, and ocean conditions. José
Marin Jarrin, PhD, is continuing to investigate the role of surf
zones in the early life history of Chinook salmon. And Andrew
Claiborne, MS, is making progress on his research on sizeselective mortality in naturally-produced and hatchery Chinook
salmon.
This summer we welcome two interns, Xana Hermillos from
Evergreen State College in Olympia and Ashley Silver from
Hampton University in Virginia. Both of these undergraduate
research opportunities are funded through the Living Marine
Resources Cooperative Science Center. OSU became a west coast
partner in the Living Marine Resources Cooperative Science
Center, which is a consortium funded by NOAA’s Education
Partnership Program, and promotes under-represented students in
marine science.
Xana will be helping us launch a new project focused on
understanding how biochemical changes in plankton communities
cascade through the food web and influence the growth of young
anchovy. Ashley will be working on understanding how climate
10

variation influences growth and survival of early life stages
of northern rock sole (Lepidopsetta polyxystra) in the Gulf of
Alaska; this research is a collaborative effort with Dr. Thomas
Hurst at NOAA’s AFSC.
We also pleased to welcome two new graduate students! Erin
Fedewa, a recent graduate of the University of South Carolina
and recipient of the Markham First Year Award, is beginning a
MS program focused on the early life history of northern rock
sole (Lepidopsetta polyxystra) in the Gulf of Alaska. Marisa Litz,
PhD recently joined the laboratory after a year of Oceanography
coursework in Corvallis. For her dissertation she will be
characterizing the lipid and fatty acid profiles of prey available to
juvenile salmon as they begin their ocean migration with the goal
of relating ocean conditions and prey quality to salmon growth.
We are completing several years of research on Columbia River
basin Chinook salmon survival and growth during early marine
research. One publication, “Early marine residence of Columbia
River spring Chinook salmon: when is bigger better?”, based
on Londi Tomaro’s MS work was published this year and two
additional publications are in preparation. Related research
evaluating some of the assumptions associated with using fish
otoliths as biochemical markers, “Effects of water temperature
and barium concentration on otolith composition along a salinity
gradient: implications for migratory history” was also published
this year.
Jessica Miller was invited to participate in three regional
workshops on Pacific salmon, including one on the ocean
ecology of Pacific salmon organized by the American Fisheries
Society Chapter Meeting in Coeur d’Alene, Idaho, one on
estuarine ecology of juvenile salmonids in San Francisco Bay
at UC Davis’ Center for Aquatic Biology & Aquaculture, and
one on phenotypic variation in spring Chinook salmon at the
Oregon Hatchery Research Center. Over the year, lab personnel
contributed19 oral and poster presentations at local, regional, and
national meetings, and undergraduate and graduate students were
involved in 14 of those!

Marine Fish Ecology

Selina Heppell, Associate Professor
Scott Heppell, Assistant Professor
The Heppell Lab is a diverse group of ecologists working on
marine ecology, conservation biology and fisheries issues. Our
students work from the Oregon Coast to the Ecuadoran Amazon
to the Pelagic Atlantic, specializing in habitat assessment,
species interactions, population distribution and response of
populations to human perturbations. Our lab members play active
roles in finding solutions to local, regional and international
conservation and management problems. We also serve as home
to the Marine Team, a seminar and field research program that
provides graduate and undergraduate students with research
experience and information on current marine conservation and
fisheries issues.
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This year, the Heppell Lab had three major projects running
through our lab at HMSC. The first project focused on rockfish
movements and habitat use in an MPA at Redfish Rocks near Port
Orford, Oregon. The second project dealt with the incorporation
and detection of elemental signatures in the vertebrae of young of
the year sharks and rays. The third project involved the trapping of
juvenile rockfish in Yaquina Bay to estimate seasonal settlement
in the estuary. We have also been finishing up our analytical work
on a Pacific ocean perch (POP) project, which had fieldwork based
in the Gulf of Alaska. These projects have been funded by Oregon
Sea Grant (rockfish), the National Science Foundation (skates
and rays) and the Alaska Fisheries Science Center and the North
Pacific Research Board (POP).
On-going student projects based at HMSC include:
• Estimation of seasonal rockfish settlement in Yaquina Bay,
Oregon.
• Biological monitoring of a dynamic revetment on the HMSC
shoreline trail.
• Laboratory study of the effects of diet on lingcod skin and
flesh coloration.
• Analysis of the diet and distribution of Humboldt squid in
Oregon.
Teaching Activities: Scott and Selina Heppell continue to
participate in the Fisheries and Wildlife Fall teaching program, and
use HMSC classroom and laboratory facilities for these courses.
This year, they taught Fishery Biology and Marine Conservation
Biology, and participated in the Coastal Ecology and Resource
Management course.

Heppell Lab “marine team” participants shore seining in Yaquina Bay, Oregon

Marine Fisheries Genetics

Michael Banks, Associate Professor

No report submitted this year.
MMI - Cetacean Conservation and Genetic
Laboratory (CCGL)

C. Scott Baker, Professor; Beth Slikas, Postdoctoral Fellow;
Debbie Steel, Faculty Research; Becca Hamner (PhD), Renee
Gibb (PhD), Angie Sremba (PhD), Alana Alexander (PhD),
graduate students; Ana Lúcia Cypriano de Souza (PhD),
visiting graduate student, Pontifícia Universidade Católica
do Rio Grande do Sul, Brazil; Emma Carroll (PhD), visiting

graduate student, University of Auckland, New Zealand.
The Cetacean Conservation and Genetic Laboratory (CCGL) is
committed to a greater understanding of the molecular ecology
and conservation genetics of whales, dolphins, and porpoises
around the world. Our research on large whales and dolphins is
pursuing three inter-related themes:
• Reconstructing the past,
• Assessing the present, and
• Conserving the future.
Reconstructing the past of whales and whaling: To improve our
understating of the impact of hunting on the abundance of whales
and the ecological role of whales before human exploitation,
the CCGL is contributing to a Comprehensive Assessment of
humpback whales in the South Pacific (Oceania) and southern
right whales around New Zealand. A Comprehensive Assessment
seeks to bring together available data, including catch records
and current abundance, to reconstruct the history of populations
before, during, and after the cessation of whaling. By integrating
genetic information on the minimum size of populations during
exploitation (the Nmin), we have improved the fit of population
dynamic models typically used by the International Whaling
Commission (IWC). Results of this work were presented to the
annual meetings of the Scientific Committee of the International
Whaling Commission in Tromso, Norway (June 2011) and Panama
City, Panama (June 2012).
As part of our efforts to reconstruct the history of whale
populations, Angie Sremba (now enrolled in a PhD program)
completed her study of modern genetic diversity of the critically
endangered Antarctic blue whale using a collection of samples
made available through the IWC. The results of this work,
published in PLoS One, provide the first circumpolar description
of population structure and a revised estimated of the minimum
size of the population at the time of the “exploitation bottleneck”
(Sremba et al. 2012).
Assessing the present status of great whale populations: To
assess the present status of great whale populations, the CCGL is
involved in three large-scale, collaborative studies. In the North
Pacific, we are collaborating with the Structure of Populations,
Levels of Abundance and Status of Humpbacks (SPLASH). To
date, we have completed sequencing of the mtDNA control region
and microsatellite genotypes for more than 2,600 individual
humpback whales representing nine feeding grounds and eight
breeding grounds in the North Pacific. These results were used
extensively by the Biological Review Team, established to review
the listing under the US Endangered Species Act.
In the South Pacific, the population structure and migratory
interchange of humpback whales is under investigation in
collaboration with members of the South Pacific Whale Research
Consortium. Scott and Debbie, as Chair and Officer of the
Executive Committee of the Consortium, helped to convene the
12th annual meeting, attached to the Symposium and Workshop
Living whales in the Southern Ocean, held in Puerto Varas, Chile,
in March 2012.
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In collaboration with Ocean Alliance, we are assisting in the
genetic analysis of nearly 1,000 samples collected from sperm
whales during the 5-year Voyage of the Odyssey. This will
provide the first circumequatorial survey of population structure
and genetic diversity in this charismatic species.
Conserving the future of whales and dolphins: With funding
from the Marine Mammal Commission, Becca Hamner has been
continuing her PhD research on the endangered Hector’s and
Maui’s dolphins endemic to the coastal waters of New Zealand.
Using both mtDNA and a suite of microsatellite loci, Becca has
confirmed the genetic distinctiveness of the critically endangered
North Island Maui’s subspecies and the genetic isolation between
the regions populations of Hector’s dolphins around the South
Island. The results highlight the importance of maintaining
corridors for the low levels of dispersal that maintain diversity
in each regional population. In February 2012, Becca and Scott
returned to New Zealand to collect samples from Hector’s
dolphins in Cloudy Bay. Becca also presented preliminary results
of a revised abundance estimate for Maui’s dolphins to a risk
assessment meeting convened by the New Zealand Royal Society
in Wellington in June 2012.
Conservation policy and media outreach: In June 2012, Scott
was a U.S. delegate to the Scientific Committee of the International
Whaling Commission at the 64th meeting in Panama City, Panama,
and to an intersessional meeting intended to assess the current
status of the western North Pacific minke whale, a population thant
is currently the target of scientific whaling under special permit by
the Government of Japan.
Scott was scientific coordinator for a symposium on ‘Living
whales in the Southern Ocean: Advances in methods for nonlethal cetacean research’, held in March 2012 in Puerto Varas,
Chile. The symposium was part of an international collaboration
through the Southern Ocean Research Partnership (SORP),
funded in part by the Australian Government, the Government of
Chile and the IWC.
National (and International) Panels or Committees:
2012: Scientific coordinator for a symposium, Living whales in
the Southern Ocean: Advances in methods for non-lethal
cetacean research, held in March 2012 in Puerto Varas,
Chile, attended by 124 registered participants from 16
countries (Argentina, Chile, Brazil, Australia, Colombia,
Ecuador, France, Germany, Madagascar, Mexico, Norway,
Panama, Paraguay, South Africa, UK, USA)
2012: U.S. Delegate to the Scientific Committee of the
International Whaling Commission, Panama City, Panama,
June 2012
2012: Chair, Executive Committee of the South Pacific
Whale Research Consortium, representing independent
researchers active in 10 nations or territories of the South
Pacific or the Antarctic, March 2012
2011: Assessment of western North Pacific minke whales,
International Whaling Commission, December 2011,
Tokyo, Japan
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MMI - Pinniped Ecology Applied Research
Laboratory (PEARL)

Markus Horning, Associate Professor; Jamie Womble,
Graduate Student (Ph. D., Dept. Fisheries & Wildlife);
Stephen Meck, Graduate Student (M.S., Dept. Fisheries
& Wildlife); Norma Vazquez, Graduate Student (M.S.,
Dept. Fisheries & Wildlife); Sheanna Steingass, Graduate
Student (M.S., Dept. Fisheries & Wildlife); Mee-ya Monnin,
Undergraduate Intern – OSU.
The Pinniped Ecology Applied Research Laboratory (PEARL)
is dedicated to the study of ecology, behavioral physiology and
conservation biology of pinnipeds (seals, sea lions, and walrus)
in polar, temperate, and sub-tropical regions. Long-term PEARL
research goals include the integration of diverse approaches to
monitor and predict vital rates and population trends of pinnipeds
in the North Pacific and polar regions.
Current research projects:
1) Title: Thermoregulation in free-living Antarctic seals: the
missing link in effective ecological modeling.
Sponsor(s), award amount and duration: National Science
Foundation, $303,000; 2011–2014.
Science relies increasingly on computational models to infer
impacts from environmental variance on individuals and
populations. For individual based models this requires accurate
parameterization of the major life history cost components.
Despite being an essential physiological component of
homeotherm life in polar regions, little is known about the
energetic requirements for thermoregulation in either air or water
for high-latitude seals. This study will fill a major knowledge gap
by providing data essential to modeling all aspects of pinniped
life history, in particular for ice seals. Utilizing a two-part study
including a hypothesis-driven field experiment and an objectivedriven model component, we will quantify thermoregulatory
costs for the Weddell seal under both ambient air and water
conditions. Such parameterization of energetic cost components
will be essential for the accurate modeling of responses by
pinnipeds to environmental variance, including direct and
indirect effects driven by climate change. From October through
December 2011 we successfully completed our first field season.
We will be returning to McMurdo Sound, Antarctica for our
second season in the fall of 2012. This project is carried out
in collaboration with Jo-Ann Mellish (University of Alaska
Fairbanks) and Allyson Hindle (University of Colorado Denver).
OSU project participants include M. Horning and M. Monnin.
2) Title: The impact of predation on juvenile survival and
population recovery of Steller sea lions in the Gulf of Alaska.
Sponsor(s), award amount and duration: (1) North Pacific
Research Board, $343,000; 2010-2013; (2) Pollock Conservation
Cooperative, $15,000; 2009-2012.
This long-term research project is led by the PEARL and
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conducted in collaboration with the Alaska Sea Life Center in
Seward, AK. In 2011 we concluded the field work for this longrunning project with the capture of four juvenile Steller sea lions
in Prince William Sound. The surgical implantation of LHX tags
at a quarantined facility at the collaborating Alaska Sea Life
Center (Seward, AK) and their subsequent release brought the
number of sea lions released with implanted satellite monitors
to 36 since 2005. LHX devices allow remote monitoring of
pinnipeds throughout their entire lives. LHX tag data recovered
post-mortem via satellite allows the classification of detected
mortalities into traumatic deaths likely the result of predation
and non-traumatic from other causes (starvation, diseases,
entanglement). OSU project participants include M. Horning, S.
Meck and N. Vazquez.
3) Title: Development of a miniaturized implantable satellite
transmitter to monitor survival, predation and reproduction in
marine endotherms.
Sponsor(s), award amount and duration: National Science
Foundation, $485,000; 2010–2013.
Building on the success of the first generation LHX devices,
we are developing the next generation LHX life long satellite
monitors for marine homeotherms. This effort will shrink the
tags to approximately 50% of the volume of the current design,
and will bring parturition detection for female homeotherms to
the tags. The development is conducted in collaboration with
Wildlife Computers, Inc. (Redmond, WA), with the additional
participation of Dr. John Parmigiani from the Computational
Mechanics and Applied Design Laboratory (OSU School of
Mechanical, Industrial, and Manufacturing Engineering).
Graduate student in mechanical engineering Andrew Phan has
modeled a new outer shell for the new device from composite
materials, which is currently undergoing pressure testing. Dr.
William Hanshumaker (HMSC) is coordinating education
and outreach efforts under this grant. These efforts include
the development of a project specific website and curriculum
elements by contractors Seymour Creative Communications
and MarEPOsa. The website (www.sealtag.org) also presents
a standards-based curriculum for school grades 6-12 with
classroom activities that combine engineering principles and our
biological research on Steller sea lions. OSU project participants
include M. Horning, J. Parmigiani, A. Phan and W. Hanshumaker.
Student activities: PEARL graduate student Jamie Womble (Ph.D.,
Dept. Fisheries & Wildlife) successfully defended her dissertation
entitled Foraging Ecology, Diving Behavior, and Migration
Patterns of Harbor Seals (Phoca vitulina richardii) from a Glacial
Fjord in Alaska in Relation to Prey Availability and Oceanographic
Features on March 12, 2012. Jamie has received support from
the MMI Endowment, the HMSC Markham Research Awards,
several awards from the Dept. of Fisheries & Wildlife, as well as
considerable support from the US National Park Service in Glacier
Bay, AK. Her research was conducted in collaboration with Gayle
Blundell (ADF&G) and Scott Gende (GBNP).
Three M.S. students in Fisheries & Wildlife — Stephen Meck,

Sheanna Steingass, and Norma Vazquez — have completed most
of their classes and are continuing on their respective research
projects.
Graduate student Andrew Phan (Mechanical Engineering) is
partially supported by our LHX tag development project under
faculty advisor J. Parmigiani. Andrew is participating in the
development of the 2nd generation LHX transmitter.
From July through December 2011, OSU undergraduate intern
Mee-ya Monnin joined our Antarctic project. She spent her
summer internship calibrating and preparing equipment and
joined our Antarctic field team from October through December.
Mee-ya will once again join us as an intern from July through
December 2012 and will once again travel to Antarctica with us.

Shellfish and Fish Aquaculture and Conservation
Christopher Langdon, Professor

A major focus of the COMES Aquaculture program at HMSC
is the USDA-funded Molluscan Broodstock Program (MBP).
The purpose of this program is to develop superior Pacific oyster
(Crassostrea gigas) broodstock for the West Coast shellfish
industry through selection. About 1400 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. After three generations of selection, average yields
of MBP families per cohort are up to 36% greater than those of
oysters from unselected broodstock. Outstanding broodstock have
been transferred to a private commercial repository in Netarts
Bay, OR, and sold to hatcheries for commercial seed production.
The program is ending in 2012 and steps are being taken to
ensure successful transfer of selected broodstock and knowledge
to industry.
MBP has introduced new strains of Pacific and Kumamoto
(Crassostrea sikamea) oysters, collected from southern Japan, to
improve the genetic diversity of existing West Coast populations.
The new stocks were reared under strict quarantine conditions
and subjected to numerous disease exams. Only disease-free,
second generation oysters were released from quarantine and
planted in coastal waters to avoid possible introductions of
diseases and unwanted “hitch-hiker” species. The new broodstock
is now being used for large-scale commercial seed production by
industry.
MBP has also been in the forefront of efforts to help commercial
oyster hatcheries overcome major problems in producing
larvae. The underlying cause of the problems is related to strong
upwelling of deep, acidified water that is rich is dissolved
carbon dioxide. Acidified seawater conditions on the West coast
during upwelling events are similar to predicted global seawater
conditions at the end of the century. In fall 2010, a four-year NSF
grant was obtained with CEOAS Lead PI George Waldbusser and
co-PI’s Burke Hales and Brian Haley to study the effects of ocean
acidification on several different species of marine bivalve larvae.
This research will improve our understanding of how long-term
13
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changes in global conditions will affect shellfish and other marine
calcifying organisms.
Funding from NOAA’s National Estuarine Research Reserve
System (NERRS) has been obtained to study the feeding
physiology of native West Coast oysters (Ostrea lurida) in order
to better understand their potential interactions with Pacific
oysters and their role in providing ecosystem services by clearing
water of suspended materials. These findings will assist in
planning restoration projects on the West Coast for this native
oyster species.
On the West Coast, aquaculture of commercially important fish
species, such as sablefish, lingcod, yellowtail, white bass and
rockfish, will likely become increasingly important in meeting
our food demands as harvests of wild fish stocks become
limited. The major bottleneck in rearing marine fish species is
successful rearing of their larval stages. In 2011, a USDA grant
was obtained from the Western Regional Aquaculture Center to
carry out nutritional studies with encapsulated micronutrients for
West Coast fish larvae, in cooperation with researchers at Hubbs
Sea World, NOAA and USDA. In 2012, we were successful,
in collaboration with researchers from Norway and the NMFS
Alaska Fisheries Science Center at HMSC, in obtaining
additional funding for this research topic from USDA’s AFRI
program.
Lastly, the excellent aquaculture facilities at HMSC have
facilitated participation in a large BP-funded toxicology program
led by OSU’s Bill Stubblefield that focuses on the biological
responses of marine bivalve and echinoderm larvae to oil and
dispersants associated with the Gulf Oil Spill. This project will
help us better understand the potential impacts of future oil spills
and to improve responses to reduce environmental impacts.

Seabird Ecology

Robert Suryan (Ph.D.), Associate Professor-Senior Research
Amanda Gladics (M.S.), Graduate, CEOAS Marine Resource
Management
Cheryl Horton (B.S.), M.S. Student, Fisheries and Wildlife
Amelia O’Connor (B.S.), M.S. Student, CEOAS Marine
Resource Management
Sheena Wheeler, Oregon State University, Summer
Undergraduate Intern
Cherry Alexander (B.S.), Oregon State University, Summer
Graduate Intern
Emma Nelson, National Science Foundation, Summer
Undergraduate Intern
The Seabird Oceanography Lab (SOL) at OSU’s Hatfield Marine
Science Center (HMSC) is involved in research focusing on
marine and estuarine avian ecology and integrated ecosystem
studies while providing research opportunities for students and
developing educational programs. Now completing its sixth
year, SOL continued to expand the breadth of research projects
while continuing to offer the annual spring course, Introduction
to Marine Life in the Sea – Marine Birds (BI/FW 111). Research
conducted by SOL spanned the North Pacific, including projects
14

in Japan, Alaska, Oregon, and Hawaii. During this report period,
our lab was awarded over $700,000 in funding, authored/coauthored four publications, one master’s thesis, two final reports,
and gave or contributed to 15 presentations at scientific meetings,
seminars, and public forums. Our local field study near Newport,
Oregon, was featured in several news stories as was our studies of
albatrosses (see list below). We also contributed seabird expertise
to marine spatial planning off the Oregon coast and participated
in educational and public outreach activities, including Careers
in Science with Oregon Sea Grant. Research projects during the
past year included: 1) Foraging patterns and marine habitat use of
short-tailed albatrosses (Phoebastria albatrus); 2) Experimental
translocation of short-tailed albatross chicks for re-colonization
of historical breeding sites in Japan; 3) Seabird tracking and prey
patch dynamics near the Pribilof Islands, Alaska; 4) Seasonal
patterns in the broad-scale distribution of seabirds and prey in the
Bering Sea; 5) U.S. West coast fisheries and seabird interactions;
6) Use of remote sensing data to identify biological hotspots with
respect to seabird distribution and marine spatial planning; 7)
Common murre (Uria aalge) reproductive biology and foraging
ecology at Yaquina Head, Oregon; 8) Common murre population
dynamics on the Oregon Coast; 9) Marine predator diets in the
northern California current and responses to changing foraging
conditions; 10) Seabird colony and at-sea distribution along the
Oregon coast, 11) Developing an integrated sensor array to detect
avian and bat interactions with offshore energy devices. To view
maps and information about SOL’s albatross satellite tracking
studies visit http://www.wfu.edu/albatross/ and follow the link to
short-tailed albatross studies. The SOL website is currently under
development.
Short-tailed Albatross, Japan: This is a collaborative study
between the Yamashina Institute for Ornithology, the Ministry of
Environment, Japan, the U.S. Fish and Wildlife Service, and SOL
to determine the at-sea distribution and marine habitat use of this
endangered species (currently ~3,400 individuals, but thought
to have been extinct during the late 1940s). Before this research
began, there was little information on the at-sea distribution of
this species during the breeding and non-breeding season. The
satellite tracking efforts, now in the eleventh year, are filling this
knowledge gap and allowing researchers, managers, industry, and
governments to make more informed decisions regarding the atsea conservation of this species.
Another component of this study is the experimental translocation
of short-tailed albatross chicks for re-colonization of historical
breeding sites. The 2011-2012 breeding season was the fifth
and final year of the translocation and hand-rearing project.
Most notably there was a marked increase in visitation of the
new colony site by hand- and naturally-reared birds, including
two pairs actively engaged in courtship displays. There is great
optimism that breeding will occur at this third colony site in the
next year or two. Our primary focus is satellite-tracking chicks
after fledging (leaving the colony) to ensure that translocated
and hand-reared chicks are indeed surviving and migrating
similarly to naturally-reared individuals. Additionally, these
juvenile birds will be tracked into U.S. waters to evaluate critical
habitats for this species and potential fishery interactions. This
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latter contribution is particularly important because this age class
appears to have very different movement and distribution patterns
than adults/sub-adults and therefore overlap a larger variety of
fisheries.
The 5th year of translocation received media attention in Japan,
where short-tailed albatrosses are a special national treasure.
Additionally, young albatrosses returning to the Mukojima handrearing and decoy colony site captured national media attention in
Japan (http://scienceportal.jp/news/daily/1202/1202281.html)
For more information about this project go to http://project.nprb.
org/view.jsp?id=a077879a-11b2-4a9a-8b38-1a774dbff0ed
Short-tailed Albatross, Alaska: Our specific research on
albatrosses in Alaska includes two main studies: 1) Albatross
potential use of molting areas in the Aleutian Islands and 2)
Age class-specific use of Bering Sea canyon and shelf habitats
and overlap with fisheries. Passes among the Aleutian Islands
and surface waters over the outer Bering Sea shelf and canyon
habitats are important post-breeding foraging areas for shorttailed albatrosses. Use of Bering Sea canyons, however, are
non-uniform, with some, such as Navarin Canyon near the U.S.
and Russia border, used much more extensively than others.
Many of these areas are support extensive commercial trawl and
longline fisheries. Results from both of these projects will have
important implications for fisheries management, offshore energy
development, and other aspects of marine spatial planning,
including identification of marine important bird areas.
Seabird tracking and prey patch dynamics near the Pribilof
Islands, Alaska: SOL joined the seabird tracking component of
Patch Dynamics study with the Bering Sea Integrated Ecosystem
Research Program (BSIERP) – a large-scale study funded by the
North Pacific Research Board and National Science Foundation.
Investigators with the seabird component are attempting to
identify the underlying mechanisms of why seabird (thickbilled murres, Uria lomvia, and black-legged kittiwakes, Rissa
tridactyla) breeding population trends have varied among islands
over past decades and how they might respond to future climate
change in the Bering Sea. Field crews used state of the art
tracking devices attached to birds and we are processing these
data to determine foraging ranges, time activity budgets, and dive
profiles of birds from three colonies with contrasting productivity,
population dynamics, and physical settings within the Bering Sea
marine environment. These results are then being integrated with
at-sea measures of prey fields and biophysical oceanographic
measures. Field work is completed and we are focusing on data
analysis and synthesis.
Seasonal patterns in the broad-scale distribution of seabirds
and prey in the Bering Sea: SOL is contributing seabird and
data integration programming expertise to broad-scale surveys
of seabirds and prey in the Bering Sea. Fisheries acoustic and
trawl data have been collected and analyzed by scientists with
NOAA Alaska Fisheries Science Center and the University of
Washington and seabird distribution data aboard the same ships
by the U.S. Fish and Wildlife. This project is also a component
of BSIERP with the goal of understanding how environmental

variables affect seabird distribution during and after the breeding
season and how the birds might respond to climate change in the
Bering Sea.
West Coast Fisheries and Seabird Interactions: In collaboration
with Washington Sea Grant, SOL is working to reduce seabird
interactions with commercial fisheries along the U.S. West
Coast. Part of this work involves compiling current data from
at-sea surveys and seabird tracking studies to integrate with
what is known about the distribution of fishing effort and the
approximate incidental bycatch of seabirds in west coast fisheries.
This allows identification of fisheries and regions most in need
of targeted mitigation. This effort will promote the conservation
of seabirds through reduced bycatch and help prevent bait loss
for fishers, thereby increasing targeted fish catch-per-unit-effort.
Not surprisingly, this is a complex task, but we are optimistic that
with some additional research and minor modifications to seabird
bycatch avoidance techniques developed by Washington Sea
Grant for Alaska fisheries, we will be able to help reduce seabird
bycatch in the west coast longline fisheries. We are currently
applying for additional funding to continue these efforts.
Use of remote sensing data to identify biological hotspots with
respect to seabird distribution and marine spatial planning:
SOL collaborated with the Farallon Institute for Advanced
Ecosystem Research to develop new analytical approaches for
satellite remote sensing data that will improve our ability to
identify, over large spatial scales, persistent areas of high use
(“hotspots”) for seabirds and enhance food web productivity, in
general. Results of this study were published in Marine Ecology
Progress Series.
Common Murre Reproductive Biology and Foraging Ecology:
Yaquina Head is home to over 60,000 common murres during
the breeding season – one of the largest murre colonies on the
west coast. The Bureau of Land Management manages the
Yaquina Head Outstanding Natural Area, located in Newport.
SOL continued research and monitoring at this colony during
the 2012 breeding season, our sixth consecutive year of data
collection. Between our studies and those conducted by Dr. Julia
Parrish (University of Washington), we now have an 11 year time
series at this site, and hopes of continuing this long-term coastal
research and monitoring program. The long-term diet data set
from this colony along with local and basin-scale environmental
metrics were analyzed and included as a chapter in Amanda
Gladics’ M.S. thesis.
Seabird colonies at Yaquina Head are quite dramatically affected
by both “top-down” forces of predation/disturbance and “bottomup” forces of varying prey availability and changing ocean
conditions. A large disturbance and predation event during
chick-rearing caused by brown pelicans resulted in many murre
chick carcasses washing up on beaches immediately adjacent to
Yaquina Head. This event captured some media attention http://
www.newslincolncounty.com/?p=56590,
http://www.kval.com/news/local/What-is-killing-baby-birds-onthe-Oregon-Coast-162934506.html?tab=video&c=y
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http://www.kgw.com/news/local/163026376.html
This colony is adjacent to the Newport Hydrographic Line,
providing a perfect opportunity for integrating upper trophic
level predators into marine ecosystem studies off Oregon.
Yaquina Head also is a very popular public attraction viewed by
approximately 150,000 visitors annually.
Common murre population dynamics on the Oregon Coast:
There are over 600,000 murres nesting along Oregon coast,
representing 66% of the entire murre population along the U.S.
and Canadian west coasts. There appears to be some broadscale and localized movement of adult murres among colonies.
It, therefore, appears that murres in Oregon act as a metapopulation. Additionally, bald eagle abundance has steadily
increased in recent decades, during which time murre colonies
have been greatly affected by eagle predation. This is especially
true along the northern half of the Oregon coast, where eagles
are most abundant. Understanding the overall effect of bald
eagle predation on common murre populations will also require
understanding region-wide changes in distributions of murres
amongst breeding sites.
Marine Predator Diets and Changing Foraging Conditions:
This study is comparing the dietary overlap under varying
oceanographic conditions of multiple species of forage fish
predators, including common murre (Uria aalge), Chinook
and coho salmon (Oncorhynchus tshawyscha and O. kisutch),
black rockfish (Sebastes melanops), and Pacific halibut
(Hippoglossus stenolepis). This project integrates our on-going
studies of common murres at Yaquina Head with collaborative
fisheries research to help detect and understand food web
wide adjustments resulting from biophysical changes in ocean
dynamics off the Oregon coast. Sampling for this study was
completed in fall of 2011. Data from this project were analyzed
and included as a chapter in Amanda Gladics’ M.S. thesis.
Seabird Distribution on the Oregon Coast: As with terrestrial
wind farms, electrical power lines, and mobile phone towers,
etc., proper placement of any structure is critical to minimize
the impact to resident and migratory birds off the Oregon coast.
Working with the U.S. Fish and Wildlife Service and the National
Oceanic and Atmospheric Administration during the past year
we finished a report that integrated datasets of breeding colony
sizes and locations along the coast with vessel-based surveys of
seabird distribution at sea. Results of this project are being used
to help inform coastal marine spatial planning decisions and serve
as an information gap analysis for planning future studies where
data are deficient. The report is available online in OSU scholar
archives at http://hdl.handle.net/1957/30569
A Synchronized Sensor Array for Remote Monitoring of
Avian and Bat Interactions with Offshore Renewable Energy
Facilities: We are beginning a project to design, test, and
deploy an integrated sensor array that will continuously monitor
interactions (including impacts) of avian and bat species on
blades, nacelle and towers of wind turbines. In contrast to
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land-based wind facilities, animal casualties in off-shore wind
energy installations can only be efficiently assessed over
the long term using an on-board detection system with data
transmitted remotely to shore-based data processing centers.
We are developing a synchronized array of sensors including
accelerometers, visual and infrared spectrum cameras, and
bioacoustic monitors. On-board, custom-designed data postprocessing and statistical-based software will detect impacts
from other disturbances and trigger the event recording. Remote
access to the recorded images and sensor data will make it
possible to quantify interactions, including collisions, and
identify organisms involved to the lowest taxonomic grouping
possible. When completed, the sensor array can be used on a
single turbine for site characterization or on multiple turbines
distributed throughout a wind facility to assess cumulative
impacts. It is anticipated that all or parts of the array can be
used for a variety of offshore structures, including wave energy
devices.

Department of Agricultural and Resource
Economics
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, and assisting west coast
industry and agencies in developing cooperative and costeffective fisheries research. Many of these interdisciplinary
projects include close cooperation with the Astoria Seafood
Laboratory, the Community Seafood Initiative, 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) developing optimal traceability
and accountability systems for handling, marketing, and
sustaining fisheries and seafood using real time information
systems; 2) developing education programs for fishery managers;
3) conducting consumer surveys to determine perspectives
and values for developing seafood traceability systems; 4)
exploring ecosystem services associated with marine reserves;
5) developing case studies for improving education in stock
assessment and international seafood trade; 6) managing the
Project CROOS Group (Cooperative Research on Oregon Ocean
Salmon) for using genetic and traceability systems for improving
the science and management of ocean salmon; and, 7) developing
fisheries bioeconomic models for the country of Ghana, the larger
Western Africa region, and the World Bank and FAO.
We continued to work closely on numerous ventures with the
Community Seafood Initiative. A key subproject is developing
Fish Trax, an electronic fish information system using near real
time information for supporting marketing, science, and fishery
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management (www.pacificfishtrax.com). A major marketing
and traceability project was conducted with the Gulf of Mexico
Reef Fish Alliance in support of the Gulf Wild Brand. A related
project was organizing a West Coast Conference on Electronic
Fish Information Systems and an AFS Symposium on E-Systems
held in the summer and fall of 2011 with more than 200 total
participants. We are in the final year of a Sea Grant project
evaluating ecosystem services that could be provided by marine
reserves in the state of Oregon. The highly interdisciplinary
CROOS project is funded from a variety of sources and involves
COMES faculty, the Oregon Salmon Commission, National
Marine Fisheries Service, Oregon Sea Grant, CSI, and ODF&W.
The projects goals include using genetic and oceanographic
analysis to reduce harvests of weak salmon stocks while
avoiding large area closures, develop new approaches for salmon
management, and using digital technology for information
tracking systems for management and marketing. The project is
the largest collaborative research program ever undertaken by the
Oregon salmon industry and involves more than 150 fishermen
and vessels. We have developed a larger and more comprehensive
West Coast group (West Coast Salmon -- Genetic Stock Analysis)
conducting genetic salmon research from Washington to Central
California. In cooperating with a consulting company (the
Research Group, Corvallis) we are developing an integrative
bioeconomic fishery model to be used by the World Bank
in developing and analyzing investments to reform fishery
management in the country of Ghana. The model is designed
to be usable by fishery managers and stakeholders. A phase II
development is expected in 2013.
These research projects have generated over $2.5 million in
extramural funding and are supporting four graduate students in
the Departments of Agricultural and Resource Economics and
Marine Resource Management.

College of Forestry
Department of Forest Ecosystems and
Society
Marine and Terrestrial Linkages

Bryan Black, Associate Professor - Senior Research
Dr. Black’s research addresses the long-term responses of marine,
terrestrial and freshwater ecosystems to climate variability,
natural disturbances, and human activities. Trained as a forest
ecologist, Dr. Black’s original research interests involved the
ecology and development of forest ecosystems over the past
three to four hundred years. Research in this area has included
i) characterizing the composition, structure, and disturbance
regimes of pre-European settlement forests ii) evaluating the
effects of Native American populations on those forests, and
iii) quantifying the forest changes that have followed European
settlement in the context of land use history and altered
disturbance regimes. Dendrochronology (tree-ring analysis) is
an important tool for investigating stand dynamics and the effects
of disturbance and climate on forest growth. Dr. Black is now

applying tree ring techniques to the growth increments of longlived marine and freshwater organisms. These multidecadal
chronologies reflect the effects of climate, disturbance, and
human activities on growth, and for particularly long-lived
species, allow for the reconstruction of climate prior to the start
of instrumental records. These growth increment chronologies
can also be used to compare diverse taxa and ecosystems.
Freshwater mussel, Pacific rockfish, Pacific geoduck, and treering chronologies interrelate with one another, demonstrating
how the same climatic variables simultaneously affect marine,
terrestrial and freshwater environments.
Over the past year, Dr. Black’s lab has led a number of research
projects including:
• Reconstructions of stream temperature and flow from
the growth increments of long-lived freshwater mussels.
Collaborator: Jayne Brim-Box, Confederated Tribes of the
Umatilla; Jason Dunham, USGS Corvallis.
• Evaluating the importance of wintertime ocean variability
to ecosystem function in the central California Current.
Collaborators: Steven Bograd, NOAA SW Fisheries Science
Center; Bill Sydeman, Farallon Institute for Advanced
Ecosystem Research.
• Relationships between somatic growth (fish size) and
otolith growth increment chronologies for yellowfin sole
in the eastern Bering Sea. Collaborators: Beth Matta, Tom
Wilderbuer, and Tom Helser, NOAA AK Fisheries Science
Center.
• Long-term relationships between climate and fish growth
in the Leeuwin Current, western Australia. Peter Colson,
Murdock University.
• Long-term relationships among climate, population size, and
growth for Atlantic cod. Collaborators: Christoph Stansky,
Johan Heinrich von Thunen Institute, Hamburg, Germany.
Courses taught:
• Instructor. Twenty-first North American Dendroecology
Fieldweek, University of Virginia. July 2011.
Sclerochronology group. Project title: Tree-ring techniques in
marine and freshwater fish. Dr. Black led a group of 15 students
and professionals in developing a growth-increment chronology
for freshwater drum and establishing relationships to climate
and human activities. Students were instructed on all aspects of
sample preparation, crossdating, chronology development, and
statistical techniques for relating the final chronology to instrumental climate records. An oral presentation and written report
were submitted.
•

Instructor: Growth Increments and the Environment. Johann
Henrich von Thunen Institute, Hamburg Germany. May
2012.
The course involved marine and terrestrial scientists from the
JvTI Division of Sea Fisheries as well as the Division for Forest
Ecology and Inventory. We completed a growth-increment
chronology for Atlantic cod along the east Greenland coast and
have identified a number of additional species and sites that
would be suitable for similar analyses.
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Graduate Committee Member:
• James Johnston, Ph.D. student, OSU Forest Ecosystems and
Society
• Vanessa vonBiela, Ph.D. student, University of Alaska
Fairbanks, Fisheries
• William Jones, Ph.D. student, UCSD Scripps Institute of
Oceanography, Fisheries Oceanography
Sabbatical Host: for Bronwyn Gillanders, Professor of Marine
Biology, University of Adelaide, Australia. Sept 2011.
Dr. Gillanders visited HMSC to study the application of
dendrochronology to long-lived marine fish and bivalve species.
We completed a manuscript about growth-increment chronologies
for a long-lived fish species in the coastal waters of New Zealand
and collaborated on developing growth-increment chronologies
for freshwater drum in the upper Midwest, USA.
Current grants:
BA Black, WJ Sydeman and SJ Bograd. History and
Future of Coastal Upwelling Modes and Biological
Responses in the California Current. National Science
Foundation Biological Oceanography. $337,992 9/119/13.
BA Black and K Chadwick. Tree-ring analysis of historical
and contemporary advanced regeneration and survival of
whitebark pine stands impacted by mountain pine beetle.
$20,000. 9/11-9/13
BA Black. The importance of winter-mode climate
variability to ecosystem structure and function in the
Pacific Northwest. United States Geological Survey and
United States Forest Service. $50,000. 7/11-7/13.
BA Black. Freshwater mussels as multidecadal indicators
of discharge and ecology in the John Day River.
Confederated Tribes of the Umatilla. 2/2011-2/2012.
$29,973
BA Black, ME Matta (NOAA AK Fisheries Science
Center), T Wilderbuer (NOAA AK Fisheries Science
Center), T Helser (NOAA AK Fisheries Science Center).
Impacts of climate on long-term growth patterns of
yellowfin sole in the Bering Sea: empirical modeling
and incorporation into stock assessment models. NOAA
Fisheries and the Environment (FATE). 7/2010-9/2011.
$54,924
Invited Seminars:
BA Black. Rockfish, trees, and a 500-year history of winter
climate in the Central California Current. UCSD Scripps
Institute of Oceanography, May 2012. La Jolla, CA.
BA Black. Rockfish, trees, and a 500-year history of
winter climate in the Central California Current. Johann
Heinrich von Thunen Institute, May 2012. Hamburg,
Germany.
BA Black. Rockfish, trees, and a 500-year history of
winter climate in the Central California Current. NOAA
Southwest Fisheries Science Center, January 2012.
Santa Cruz, CA.
Contributed talks:
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BA Black*. Rockfish, trees, and a 500-year history
of winter climate in the Central California Current.
International Council for the Exploration of the Sea and
North Pacific Marine Science Organization Early Career
Scientist Meeting, May 2012. Mallorca, Spain (oral).
BA Black*. Rockfish, trees, and a 500-year history of
winter climate in the Central California Current. 17th
Western Groundfish Conference, February 2012. Seattle,
WA (oral)
BA Black*, ID Schroeder, WJ Sydeman, and SJ Bograd.
Multidecadal growth-increment chronologies for North
Pacific and North Atlantic rockfish species. International
Council for the Exploration of the Sea Annual Science
Meeting. September 2011, Gdansk, Poland. (oral)
T Wilderbuer*, T Helser, J Ianelli, ME Matta, and BA
Black. Use of climate-growth relationships of Bering
Sea yellowfin sole to improve stock assessments.
American Fisheries Society Annual Meeting, September
2011. Seattle, WA. (oral)
ME Matta*, BA Black, T Helser, T Willderbuer.
Climate effects on fish growth: integrating otolith
biochronologies and somatic growth of yellowfin sole.
American Fisheries Society Annual Meeting, September
2011. Seattle, WA. (oral)
BA Black, TE Helser, ME Matta*, and TK Wilderbuer.
Impacts of climate on long-term growth patterns of
yellowfin sole in the Bering Sea and implications for
stock assessment. NOAA Fisheries and the Environment
Annual Meeting, August 2011. Seattle, WA. (oral)
BA Black, ID Schroeder, WJ Sydeman, SJ Bograd*, V
Gertseva, and P Lawson. Beyond the spring transition:
winter pre-conditioning in the California Current
Ecosystem. NOAA Fisheries and the Environment
Annual Meeting, August 2011. Seattle, WA. (oral).
* Indicates presenter
Other awards:
Best Paper Award, International Council for the
Exploration of the Sea (ICES) Annual Science
Meeting, Sep 2011, Gdansk Poland (out of ~300
contributed talks)
Member of the Scientific Steering Committee for the
International Council for the Exploration of the
Oceans / North Pacific Marine Science Organization
Early Career Scientists Meeting, Mallorca, Spain,
April 2012.
Organizer: HMSC Research Forum, August 2011: Dr. Black
organized a HMSC Research Forum, inviting approximately 15
participants to campus for a 2-day meeting to discuss the utility
of zooplankton community composition as an indicator of uppertrophic productivity in the California Current. Researchers
from Oregon State University, the NOAA Southwest Fisheries
Science Center, Northwest Fisheries Science Center, and Canada
Department of Fisheries and Oceans were in attendance. A
publication on the findings from this meeting is being developed.

College of Earth, Ocean, and Atmospheric
Sciences
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Benthic Ecology and Biogeochemistry
George Waldbusser, Assistant Professor

George Waldbusser’s laboratory at the Hatfield Marine Science
Center has two primary research directions, ocean acidification
effects on larval bivalves, and the role of benthic infaunal
community structure on sediment biogeochemistry.
Dr. George Waldbusser is the lead P.I. on a $2M project funded
through the National Science Foundation’s Ocean Acidification
program to determine the mechanisms of larval bivalve
sensitivities to ocean acidification. Work in the past year at
HMSC on this project has been to refine methodology for the
unique carbonate chemistry manipulations being carried out,
and several sets of experiments have been run on larval mussels
and oysters measuring larval development, growth, feeding, and
respiration. Important capacity building is underway to take the
short-term manipulations from these unique experiments and
implement a long-term control system that was noted by one
proposal reviewer as being “the future of ocean acidification
research”. A graduate student and two undergraduates have
been working on this project directly under Dr. Waldbusser’s
supervision. Tori Klein has carried out her OSU Honor’s College
research and Cale Miller is also working on this project and is
part of the NSF funded Increasing Diversity in Earth Sciences
(IDES) program at OSU. Elizabeth Brunner, a master’s student
in the College of Earth, Ocean, and Atmospheric Sciences
advised by Dr. Waldbusser won the Thurlow C. Nelson Award
for outstanding oral presentations of research that represent a
distinctive and valuable contribution to shellfish science at the
2012 National Shellfish Association’s annual meeting for work
she carried out under this project. Results to date are providing
important insights into the role of different carbonate system
parameters on early shell development in larval bivalves.
Initial research is underway on a newly funded Oregon Sea Grant
project to develop a metric of oyster larval stress in relation
to variable carbonate chemistry conditions typically found in
nearshore habitats and estuaries. Several experiments are planned
for HMSC to evaluate the effect of rapid changes in CO2 on
larval fitness.
Results from a recently completed NSF project examining
the role of benthic infaunal species behavior and interactions
are providing insights into life beneath the sediment surface.
In a series of microcosm experiments Dr. Waldbusser and his
technician Heather Bergschneider examined the role of two
different organisms and their inter- and intra-specific interactions
on rates of oxygen, nitrogen, phosphorous, and silicate cycling.
Results to date are showing that species interactions within
sediments alter species behavior in ways that impact important
elemental cycles. An example is how the presence of the lug
worm, Abarenicola pacifica affects the depth of burrowing of the
bent nose clam, Macoma nasuta, as both species are found in the
tide flats adjacent to HMSC and co-occur (see figure). Utilizing
the OSU Veterinary Sciences Computed Tomography facility,
frozen microcosms were scanned to determine the depth to which

clams burrowed in different treatments. Interestingly, clams
burrowed deeper when kept with lug worms than when they were
kept only with other clams. These results are currently being
analyzed in relation to measurements of biogeochemical fluxes
between sediment and overlying water.
Other collaborative work with HMSC personnel in the past
year has included working with Dr. Steve Rumrill utilizing a
hydrodynamic flume constructed by Dr. Waldbusser to measure
the effect of different native oyster configurations on flow
patterns around experimental clumps of Olympia oyster reefs.
Dr. Waldbusser also worked with Dr. Brett Dumbauld to examine
possible ocean acidification impacts on burrowing shrimp larvae.
Finally, HMSC specific outreach and education by Dr.
Waldbusser’s laboratory group included Rebecca Mabardy, a
Marine Resource Management graduate student, presenting
a display at the HMSC Marine Science Day highlighting
industry-academic collaborations resulting from the ongoing
work between OSU and the Whiskey Creek Shellfish Hatchery
and included a demonstration on the filter feeding capacity of
oysters. Dr. Waldbusser presented a teacher workshop on ocean
acidification and shell formation for the Oregon Coast Aquatic
and Marine Science Partnership Colloquia, and also serves on
graduate student committees for three students who are primarily
based at HMSC.

Marine Geochemistry
Clare Reimers, Professor

Research in Clare Reimers’ Marine Chemistry laboratory is
focused on the role of seafloor processes in ocean chemical
cycles, the biogeochemical influences of hypoxia and anoxia,
and developing new electrochemical tools for ocean observing
networks.
During 2011-2012, the Reimers lab joined forces with Tuba
Özkan-Haller (CEOAS Associate Professor) for a project to
determine the magnitude and variability of benthic oxygen fluxes
on the inner and middle Oregon shelf and the contribution of
wave-induced motions to these fluxes. This project is possible
because of new funding from the NSF Chemical Oceanography
program, and it is leading the group into wave-turbulence
decomposition methods to quantify wave contributions to
seafloor oxygen exchange. The project involves four research
cruises and a two-week experiment in OSU’s Hinsdale Wave
Research Facility. C. Reimers led the first cruise in October 2011
as chief scientist on R/V Wecoma and the second cruise in April
2012 on the R/V Oceanus.
The second major Reimers lab project, funded by the Office
of Naval Research, continues the development and evaluation
of revolutionary microbial fuel cells designed as self-refueling
power sources for fixed seafloor sensors (benthic microbial fuel
cells BMFCs). This project made a quantum applications leap in
2011. Two BMFC-powered Compact Acoustic Modem/Sensor
systems were deployed at 890 m water depth near the Monterey
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Accelerated Research System (MARS) Observatory using
MBARI’s Remote Operated Vehicle. These systems successfully
harvested power from seafloor chemical gradients and transmitted
sensor data to the MARS Observatory and to surface vessels for
seven months.

Science Teaching, and the ASLO Ocean Sciences meeting.

Reimers spent November 2011-February 2012 at the
Interuniversity Institute for Marine Sciences in Eilat, Israel,
thanks to a research fellowship provided by the Hebrew
University of Jerusalem. During this period she initiated a
project to determine daily rates of net production and respiration
across contrasting regions of the fringing coral reef located in
the Northern Gulf of Aqaba, Israel. By teaming with Professor
Amatzia Genin and his laboratory group, five successful
deployments of eddy correlation instrumentation were made
on areas of reef flat and slope using SCUBA. Reimers hopes to
develop the results of these studies into a new research direction
focused on coral reef ecosystems.

Research efforts: The primary focus of Science and Math
Education efforts at HMSC is research on learning using
the Visitor Center as a laboratory for both exploratory and
experimental research. Research in the 2011-2012 academic
year was funded by the National Science Foundation, the Oregon
Department of Education, and student scholarships from the
Holt Marine Education Award, Mamie Markham Award, and the
Oregon Sea Grant Malouf Scholarship. Holt award recipients Jed
Smith and Rebecca Schiewe completed projects involving exhibit
and curriculum development. Marine Resource Management
student and Malouf scholarship recipient Emily Lemagie
completed her interactive game exhibit based on her numerical
modeling of the currents in the Yaquina Bay estuary and carried
out research on its effectiveness at teaching visitors about
oyster restoration and mathematical modeling. Faculty research
continued with Dr. Rowe working with Katie Stofer, Michael Liu,
Laura Dover-Good, and other graduate students in Science and
Math Education, exploring visitor learning from interactions with
live animals and complex scientific visualizations.

Reimers’ Eddy Correlation instrumentation over a
coral reef in the Northern Gulf of Aqaba.

College of Science
Department of Science & Mathemathics
Education

Dr. Shawn Rowe, Free-Choice Learning Lead, Oregon Sea
Grant; Assistant Professor, Department of Science and Math
Education, College of Education; Co-Director Center for
Ocean Sciences Education Excellence, Pacific Partnerships
The College of Science’s Department of Science and
Mathematics Education continued in 2011 and 2012 to be
represented by Dr. Shawn Rowe at HMSC. Rowe continued
to oversee research and evaluation work by students from
the College of Science involving HMSC and Oregon Coast
Aquarium visitors. The Visitor Center is a prime laboratory
for this research. Between July 2011 and June 2012, Rowe
and/or students presented research findings from their work at
the HMSC to attendees at the 2011 Aquarium and Zoological
Association meeting, the annual meeting of the Mathematics and
Science Partnerships Program, and the American Educational
Research Association, the National Association of Research in
20

In 2012, the Department of Science and Math Education was
merged with the College of Education at OSU, creating a joint
program.

Oregon Coast Aquatic and Marine Science Partnership:
The Department of Science and Math Education is a partner
in a Department of Education Title IIB funded Math Science
Partnership for which Dr. Rowe serves as Co-PI. OCAMP
provides professional development for science teachers in
Lincoln County partnering them with marine scientists from
HMSC and other sites as well as informal science educators from
partnering organizations. All of the 32 teachers involved with the
OCAMP MSP are encouraged to create and use field experiences
at informal science education settings (ISEs) in Lincoln County
as part of the project. Half of them get specific logistical and
financial support to make these experiences happen. Many of the
participating teachers had never taken their class to any field trip
in Lincoln County before this project. As a result of this project,
32 teachers and approximately 1,000 LCSD students attended
programs at the Oregon Hatchery Research Center, Oregon
Coast Aquarium, Yaquina Head Outstanding Natural Area, and
HMSC. They did this in the face of 1) decreasing numbers of
days attending school in Lincoln County (12 fewer days), and 2)
increasingly difficult legal demands on chaperones and teachers
(including an online training for all potential chaperones). The
fact that the professional development program which delivers
over 100 hours of ocean sciences focused education to teachers
has not only maintained the number of Lincoln County students
attending ISEs, but actually increased it is a true accomplishment.
More than 30 scientists from HMSC and OSU worked with the
teachers over the course of the 2011-2012 academic year.
Professional development for scientists and educators: Two
projects funded by National Science Foundation, the Center
for Ocean Science Education Excellence, Pacific Partnerships
(COSEE PP) and the Communicating Ocean Sciences Informal

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012

RESEARCH: Oregon State University

Education Network (COSIEN) support Dr. Rowe in developing,
carrying out, and evaluating professional development at HMSC
for both ocean scientists and marine educators at HMSC and
regionally. In 2011 and 2012, workshops for HMSC educators
and floor staff designed around video analysis of their teaching
and public interactions wrapped up.
Rowe gave a special seminar on Creating Table Top Activities
that Really Work to support the work of HMSC scientists
in preparing for the Marine Science Day held in April. The
presentation was well received (18 participants). Additionally,
we videotaped it and posted it on our YouTube station.
In July, at Nancee Hunter’s request, Rowe ran a short workshop
for teachers participating in her NASA funded professional
development project. The workshop focused on using concept
mapping to help teach about and communicate about climate
change sciences.
COSIA and COSEE staff partnered to host a COSIA Instructors’
Workshop for the Pacific Northwest (extended) region January
11-13, 2012 in Troutdale, Oregon. 11 people attended the event
for 2.5 days. 5 facilitators: Alicia Christensen, Coral Gehrke,
Jude Apple, Heidi Schmoock, Shawn Rowe, and Olga Rowe team
taught throughout the event. The goals of the workshop were to:
(1) highlight COSIA content and pedagogy through instruction
and modeling, (2) provide support in implementing a COSIA
course/workshops at participant sites, and (3) to further enhance
a community of ocean science educators from universities and
informal sites who might work toward future projects developing
and enriching programs for ocean science outreach for public
audiences (through grant writing, program development, exhibits,
implementing COSIA courses, and professional development).
The COSIA (Communicating Ocean Sciences to Informal
Audiences) graduate class was offered this year with financial
and personnel support from the COSIEN grant at both Oregon
State and California Polytechnic Institution, San Luis Obispo
this winter. Alicia Christensen (of SMILE and OSG), Nemesia
Herzstein (Oregon Coast Aquarium) and Shawn Rowe co-taught
the class at OSU while Heidi Schmoock (OSG) and Nikki Atkins
(Cal Poly) co-taught the class at Cal Poly. The Cal Poly course
enrolled fifteen students (2 grad students, 13 undergrads; 2
biology majors, 1 physics, 1 chemistry), and, as at OSU, those
students worked in informal settings with public audiences as
part of the course work. Heidi and Nikki organized activities
at 3 locations, including the Cal Poly campus, Avilla Bay Sea
Life Center, and the San Luis Obispo Children’s Museum for an
estimated 900 children and their parents. Comments collected
from parents on the days of the events indicated that many of
them came to the sites on those days because of the COSIA
activities. Heidi created flyers for advertising at each site and
at the local farmer’s market. Spin offs of the class include a
series of professional development workshops for the staff at the
Children’s museum.

day event in Corvallis) for an estimated 480 participants. For
the second year in a row, some of the students continued to
participate in outreach efforts. 6 former COSIA students were
paired with ocean scientists to create activities for a SMILE high
school ocean science day for 130 participants a month after the
class, and three months after the class, 4 former COSIA students
ran activities at the Lincoln County Science Fair for almost 400
participants, bringing our total COSIA outreach for winter and
spring at OSU to 1,010 participants. Because of a paperwork
error on the last night of class, no quantitative evaluations for
the Winter 2011 class were collected. The link to the COSIA
evaluation from LHS was sent to everyone the week after class,
and all participants will be invited to participate in a summative
evaluation of the program being conducted in summer 2011.
Qualitative feedback from participants indicates that they
would have liked more focus on written communication and
how to converse with people about controversial topics (such
as global warming). Comments were also made about wanting
to learn how to communicate science to adult/peer/professional
audiences. They all felt doing the outreach events and getting
to practice their own final projects before delivering them on the
final day were the most valuable parts of the class.
Conference presentations:
Kisiel, J., & Rowe, S. (2012, April). Visitor talk at interactive
animal exhibits: Evidence for engagement in scientific reasoning.
A paper presented at the Annual Meeting of the American
Educational Research Association, Vancouver, BC.
Rowe, S. & Kisiel, J. (2012, March). Documenting Family
Interactions at Touch Tanks: Is the Talk More Important than the
Touch? A paper presented at the Annual Meeting of the National
Association of Research on Science Teaching, Indianapolis, IN.
Miller, M., Rowe, S., and Mileham, M. (2012, February).
Interactions between MOAA scientists, explainers, and visitors
at the Exploratorium. A poster presented at the 2012 Ocean
Sciences Meeting, Salt Lake City, UT.
Dover-Good, L., and Rowe, S. (2012, February). Paying it
forward: Engaging scientists in communicating ocean science
to volunteer interpreters. A poster presented at the 2012 Ocean
Sciences Meeting, Salt Lake City, UT.
Kisiel, J., Galvan, T., and Rowe, S. (2011, September). Learning
from sharks and sea stars: A closer look at a common animal
encounter. A poster presented at the Annual Meeting of the
Aquarium and Zoological Association, Atlanta, GA.

The OSU class enrolled 10 graduate students representing 5
departments on campus. These 10 students ran informal science
activities at 4 sites (HMSC, OSU, local schools, and an ocean
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Department of Zoology
Benthic Ecology

Sarah K. Henkel, Assistant Professor
Program Objective: The Benthic Ecology Lab at HMSC
characterizes invertebrate and fish communities found in and
on sedimentary and rocky substrates in order to understand
habitat associations and species interactions in the face of
broad-scale oceanic change as well as local human activities.
Another significant component of Sarah Henkel’s work is public,
stakeholder, and political outreach and education on potential
ecological impacts of wave energy development in Oregon.
Current Research Projects:
• Characterization and Monitoring of the Ocean Test Facility
Site for wave energy: This project aims to describe substrate
characteristics of the proposed area for deployment of the
NNMREC Test Facility as well as determine seasonal and
interannual dynamics of invertebrates and fish that inhabit
the area. Baseline sampling using a box core and beam trawl
has been conducted bi-monthly since 2010, and sampling
will continue following installation of the Facility in 2012.
(Funded by the Oregon Wave Energy Trust and the U.S.
Department of Energy)
• Survey of Benthic Communities Offshore the Pacific
Northwest: This project is focused on describing benthic
invertebrates found in both soft and hard substrate habitats
on the Outer Continental Shelf. The goal of this project
is to establish species-habitat relationships to predict
invertebrate communities that may be found in areas targeted
for future renewable energy development. In summer
2010, sedimentary habitats were sampled at 6 sites via box
core for infaunal invertebrates and sediment properties.
In summer 2011, two sites were visited to survey habitat
and macroinvertebrates in rocky habitats using the ROV
Hammerhead. (Funded by BOEM)
• Distribution, abundance, and caloric content of mysid
shrimp: This project was completed in spring 2012 and found
that seasons of highest mysid biomass and caloric content of
the most common mysids corresponded with periods when
grey whales are likely not foraging on the Oregon coast,
suggesting top-down forcing of mysid abundance.
• Seasonal patterns in condition and feeding ecology of
juvenile flatfish: This project examines the growth condition
and gut content of juvenile flatfish across depths and seasons
in the nearshore. Additionally, gut contents are analyzed
using the bomb calorimeter to determine the nutritional
quality of commonly consumed prey species.
Teaching:
• BI 450-Marine Biology Spring Term: Sarah taught the
Marine Conservation and Policy week and served as the lead
instructor for the 2-week projects section at the end of the
term, supervising 11 projects conducted by 1-3 students each.
Mentees:
• Caitlyn Clark: NSF REU (2011) and University Honors
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College Student (2011-12). Project: Seasonal patterns in
condition and feeding ecology of juvenile flatfish.
Becca Givens: OSU University Honors Thesis, completed
spring 2012. Thesis: Distribution, abundance, and caloric
content of mysid shrimp.
Elizabeth Lopez: 2012 McNair Scholar. Home Institution:
California State University, Monterey Bay. Project: Fishmacroinvertebrate associations on the continental shelf as
observed using ROV video.
Stephanie Labou: M.S. Marine Resource Management
Program, expected completion Winter 2013. Thesis: Recent
shifts in mollusc abundance and species composition on the
continental shelf of the PNW.
Nate Lewis: M.S. Marine Resource Management Program,
expected completion Winter 2013. Thesis: Recovery of
ecosystem structure and function recovery in out-planted
native eelgrass beds.
Timothy Seung-chul Lee: M.S., Environmental Science
Program, completed Spring 2012. Thesis: Benthic macroinvertebrate diversities across continental shelf habitats of
the Pacific Northwest: Do sea stars play a structuring role?
Danny Lockett: M.S, Marine Resource Management
Program, completed Spring 2012 (Co-advised with Chris
Goldfinger). Thesis: Bayesian Learning for Mapping Benthic
Invertebrate Distribution.

Marine Ecology

Bruce Menge, Distinguished Professor; and Sally Hacker,
Professor

No report submitted this year.

College of Veterinary Medicine
Department of Biomedical Sciences

Timothy Miller-Morgan, DVM, Lead, Aquatic Animal Health
Program/Extension Veterinarian – Aquatic Species, Oregon
Sea Grant Extension; Assistant Professor, Department
of Biomedical Sciences and Aquatic Animal Disease
Diagnostician, Veterinary Diagnostic Laboratory, College of
Veterinary Medicine
Dr. Miller-Morgan represents the College of Veterinary
Medicine’s Department of Biomedical Sciences at the Hatfield
Marine Science Center. He also serves as an aquatic animal
health/disease professional within the Veterinary Diagnostic
Laboratory. His primary duties are to provide clinical services
-- generally in the area of population health -- to ornamental fish
retailers, wholesalers, importers, and producers.
He is the first College of Veterinary Medicine faculty to be
permanently based at the HMSC. Miller-Morgan is currently
working with Jerry Heidel, Director, Veterinary Diagnostic
Laboratory; Luiz Bermudez, Chair, BMS; and Jan Spitzbergen;
to develop an aquatic medicine program within the veterinary
college.
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Miller-Morgan teaches and lectures in a number of courses
within the College of Veterinary Medicine, including a lecture in
VMB 753, Veterinary Virology – Introduction to viral diseases
of ornamental fish, a section of VMB 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 is a coinstructor for VMC 738, Animal Care- Introduction to Fish
Husbandry and Handling and teaches VMB 727, Ornamental
Fish Medicine, a 40-hour course that teaches senior veterinary
students the basic skills they need to begin practicing fish
medicine.
Dr. Miller-Morgan continues to serve with Dr. Helen Roberts, a
private ornamental fish practitioner in New York, as the Aquatic
Animal Medicine Session Coordinators for the American
Veterinary Medical Association (AVMA) Annual Conference.
This year we offered 4 days (28 hours) of training in aquatic
animal medicine with a focus on ornamental fish and shellfish
health management for the conference in San Diego, CA.
Miller-Morgan and Heidel are also involved in an Oregon Sea
Grant-funded project to characterize the health status of recently
imported wild-caught marine ornamental fish and model shipping
stress in these fish in order to decrease shipment and postshipment morbidity and mortality. Through a partnership with
a marine ornamental importer in Los Angeles, they have used
the results to develop recommendations for best management
practices for marine ornamental importers. They have developed
a one-hour seminar for aquatic animal health practitioners
outlining their key findings and industry recommendations. This
seminar has been presented at the AVMA Annual Conference,
and the Sustainable Ornamental Fisheries Conference in Kerala,
India.
Dr. Miller-Morgan also participates as a Co-PI on a project to
investigate Koi Herpes Virus (KHV) Latency. With this project
funded by Project KHV of the Associated Koi Clubs of America
we hope to characterize the latency state and location of KHVinfected koi. Through this project we hope to refine the diagnostic
testing that would allow us to identify clinically healthy fish that
are virus carriers, an outcome that would help significantly reduce
risks to koi importers in the United States. Two manuscripts have
been published based upon the current findings of this project.
Dr. Miller-Morgan worked with the University of Hawaii –
Aquaculture Program to develop an online training program in
aquaculture and aquaponics. This unique and global program,
Aquaculture Training Online Learning (ATOLL), is designed to
help train entry-level fish farm workers and individuals interested
in developing backyard aquaponics systems. Dr. Miller-Morgan
developed 4 modules and co-developed three other modules with
Dr. Allen Riggs, aquaculture veterinarian for the State of Hawaii.
There were 138 students in the first cohort hailing from the U.S.,
Morocco, Mexico, Brazil, Palau, Costa Rica, Malaysia, Finland,
Singapore, Bahamas, Portugal, Chile, Belgium, Zimbabwe,
Vietnam, Ecuador, and Russia.

The work to develop best health practices and biosecurity
standards in the ornamental pond fish sector of the industry has
resulted in several invitations for Dr. Miller-Morgan to speak at
international industry meetings about the implementation of such
programs. He recently traveled to Israel, Malaysia and Singapore
to speak to members of the ornamental fish industry and assess
biosecurity techniques, Japan to survey fish health management
techniques within the Japanese koi industry, and India to address
members of the nascent but rapidly expanding Indian ornamental
fish industry. This last visit resulted in a request from the Indian
Government for the Ornamental Fish Health Program and the
OSU College of Veterinary Medicine to develop collaborations
to improve the Indian ornamental fish industry’s fish health
management infrastructure. A previous visit to Israel has resulted
in collaboration with a large Koi and goldfish producer that has
resulted in the development of a paid internship opportunity for
OSU undergraduate students with an interest in fish culture and
biosecurity. We are currently exploring opportunities collaborate
on developing industry training opportunities for fish health
management and biosecurity.
Drs. Miller-Morgan and Bermudez have mentored two veterinary
students, Ryan Hill and Andrew McDade, as they developed
and completed two research projects with one of our ornamental
fish industry collaborators. Their projects focused on identifying
the potentially pathogenic bacterial flora isolated from recently
imported ornamental fish and the potential antibiotic resistance
associated with these isolates. Further, they examined the
potential for shifts in bacterial isolates and antibiotic resistance
over the period of time these fish are held in the import facilities.
This work has resulted in two papers that have been submitted for
publication.

B. Federal and State Agencies
Environmental Protection Agency
(EPA)

Pacific Coastal Ecology Branch, Western
Ecology Division
Office of Research and Development - National
Health and Environmental Effects Laboratory
Walt Nelson, Branch Chief

The Newport EPA research laboratory is part of the Western
Ecology Division, located in Corvallis, Oregon. The mission
of the Pacific Coastal Ecology Branch (PCEB) is to provide
research support to EPA Program Offices, such as the Office of
Water, and to the Regional Offices, such as EPA Region 10 with
headquarters in Seattle, WA. The research mission of PCEB is
to develop procedures to assess the cumulative and interactive
effects of a wide range of human activities on the ecological
resources of estuaries of the Pacific Northwest.
The broad research focus for the Pacific Coastal Ecology Branch
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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.
During 2011-2012, PCEB has reorganized its research program
to align with changes in the national research programs within
EPA. Research has been organized under the Safe and Healthy
Communities (SHC), the Safe and Sustainable Waters (SSWR),
and Air, Climate and Energy (ACE) Research Plans.
The goal of SHC research is to develop the tools and approaches
for estimating the effects of habitat alteration on important
ecosystem services associated with tidal wetlands of the Pacific
Northwest. One reason that many ecosystems are in decline
is that ecosystem services are not clearly recognized as having
value to people. As a consequence, the value of ecosystem
services may not be adequately considered in management and
policy decisions. However, ecosystems are being increasingly
recognized as providing significant economic, social, as well
as environmental benefits (e.g. biodiversity, recreation, nursery
habitat) to society.
Human activities within an estuary (shipping, recreation,
aquaculture), or within the lands surrounding the estuary
(urbanization, agriculture, logging), may alter estuarine habitats
either directly (shoreline alteration, channelization, landfill)
or indirectly through such problems as excessive nutrients or
introduction of invasive, non-native species. Global climate
change may also bring many changes to coastal systems. The
alteration of tidal wetland habitats by human actions will also
alter the sum of the ecosystem services provided by these
systems.
Research has been focused on highly valued services such as
healthy fish, shellfish, and wildlife populations, and will evaluate
the likely changes in terms of these and other ecosystems services
resulting from impacts of current and future alterations of tidal
wetland habitats. The research is designed to serve as a proof of
concept for an ecosystem services approach to improving EPA
decision-making by enhancing the ability to identify, quantify and
value the ecological benefits of EPA policies with respect to tidal
wetlands. The primary products of the research will be generally
applicable GIS-based tools capable of estimating the ecosystem
services provided by different combinations of habitat types,
habitat conditions, and habitat areal coverage in PNW estuaries at
scales from single system to the entire Pacific coast.
PCEB research under ACE is focused on evaluating the effects of
climate change on estuarine ecosystems. Estuarine species and
ecosystems are threatened by global change through increases
in temperature, sea level rise, ocean acidification, changes in
surface flow from altered precipitation, and altered land use in
coastal watersheds. To assess the vulnerability of near-coastal
species, an approach is being developed that predicts species’
overall vulnerability to climate change and vulnerability
to specific climate stressors based on their biogeographic
distributions and natural history attributes. This approach is
being applied to multiple invertebrate and fish groups from Baja
California through the Beaufort Sea, with the goal to develop
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a public website both as a decision support tool and for public
outreach. This is a cooperative effort with the USGS, and is
being coordinated with other research efforts evaluating the direct
effects of sea level rise and resulting changes in salinity and other
water quality parameters on estuarine wetlands in the Pacific
Northwest.
PCEB research under SSWR is focused on the problem of human
activities that have resulted in increased nutrient loading to many
of the Nation’s surface waters, causing widespread impairment
of beneficial human and aquatic life uses. A key priority of the
EPA is the development of numeric nutrient criteria for all of
the nation’s surface waters. In response to this need, PCEB is
developing approaches to aid in the development of numeric
nutrient criteria for estuaries, and in development of tools to
assess compliance to these protective standards. Research
under this task includes developing methods distinguishing
“natural” ecological conditions from anthropogenic impacts and
development of load-response relationships between nutrients
and multiple estuarine biotic endpoints. In addition, the research
will develop tools to examine the interactions between nutrient
enrichment and other factors, such as climate change, that may
modulate the impact of nutrients on aquatic ecosystems. The
application of decision support tools will allow regulators
to evaluate the impact of nutrient management scenarios on
estuarine water quality and sustainability of estuarine resources.
EPA research staff at HMSC consists of 16 federal employees,
including 2 EPA postdoctoral fellows, and 8 technical and clerical
contract support staff. Scientists from the U.S. Geological
Survey and the U.S. Dept. of Agriculture, Agricultural Research
Service are co-located with EPA scientists. Dr. Gayle Hansen, a
marine algologist, is located with PCEB through a guest worker
agreement with OSU. Scientists from the Shellfish Program of
Oregon Dept. of Fish and Wildlife utilize laboratory space at
PCEB. 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.

National Oceanic and Atmospheric
Administration (NOAA)
National Marine Fisheries Service
Alaska Fisheries Science Center
Fisheries Behavioral Ecology Program
Clifford H. Ryer, Program Manager

Alaska Fisheries Science Center’s Fisheries Behavioral Ecology
Program (FBEP) is based in Newport because of world-class
experimental seawater laboratories on the campus of the Hatfield
Marine Science Center. The 10 members of FBEP staff, and
their university collaborators, conduct laboratory research in
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Newport and field studies in Alaska aimed at understanding the
role that behavior, physiology and ecology plays in regulating
distribution, abundance, growth and survival of fish species,
and their interactions with fishing methods and fishing gear.
The overarching goal of the Program is to provide the critical
information needed to improve survey techniques, to improve
predictions of recruitment, and to conserve populations of
economically significant marine resource species along with
their habitats. Research in the Program during the last year was
concentrated in four primary areas, with funding from NOAA
initiatives on Habitat, Aquaculture, and Ocean Acidification, and
with grants from the North Pacific Research Board.

Dungeness crab.

Larval fish biology and recruitment: Larval ecology and
recruitment processes continue to be an area of focus for the
Program. Over the past several years, the Program has developed
the necessary protocols to hold broodstock, collect eggs and
rear the larvae of important Alaska fish species including
walleye pollock, Pacific cod and northern rock sole. These
species represent a diverse set of life histories and have allowed
FBEP scientists to conduct a series of experiments examining
how temperature, food availability, prey quality and ocean
acidification impact growth and survival in the first 3 months of
life. Experiments are designed under a multi-factorial framework,
focusing on critical periods in development (egg, yolk-sac larvae,
metamorphosis and settlement) in an effort to understand how
behavior, physiology, and the environment interact. Currently,
FBEP scientists are focusing upon settlement behavior of
northern rock sole, using laboratory experiments to elucidate
behavioral shift in the lab that explain patterns of settlement
seen in Kodiak nursery embayments. Continued research in
this area will include the development of tools to quantify fish
condition (i.e., behavioral and biochemical indices) and integrate
age-0 survey data to link these early life history processes with
recruitment.

Bycatch Mortality: FBEP continues to investigate the
mechanisms that control mortality in fish and crab species when
they are discarded from fishing operations involving trawl,
longline, and pot gear. Indices of animal condition based upon
reflex actions have been developed over the last several years to
predict capture-related delayed mortality in Pacific cod, Pacific
halibut, sablefish, snow crabs, Tanner crabs and Pacific spot
prawns. Recently, collaborative work with OSU was initiated to
examine bycatch mortality in both sub-legal and legal Dungeness
crab, which constitutes an extremely important fishery in
California, Oregon, Washington and Alaskan waters.

Fish nursery grounds and predation processes: Nurseries
are geographic areas and/or specific juvenile habitats which
disproportionately contribute recruits to adult populations. Often
such nurseries are characterized by low juvenile mortality rates.
Many species of fishes and crabs in the Gulf of Alaska utilize
shallow water nursery grounds, which lend themselves to the
study of basic ecological, behavioral and trophic interactions
between juveniles and their predators. The ultimate goal is to
understand and conserve important nursery habitats, to reduce
impacts of fishing practices, and to forecast the future health of
commercially important resource species in the Gulf of Alaska.
Habitat studies are partnered with researchers from Oregon State
University, the University of Alaska and NOAA laboratories
in Kodiak and Juneau. Current species of interest, with respect
to juvenile habitat studies, include northern rock sole, Pacific
cod, Pacific halibut, red king crab, blue king crab and Tanner
crab. A new research focus entails ecological studies of juvenile
fishes and crabs that utilize near-shore areas off of Oregon
where hypoxic (low oxygen) conditions occur periodically
during summer months. This project, a collaboration with
OSU researchers, focuses on the effects of low oxygen upon
the behavior, growth and survival of juvenile English sole and

Operations, Management, and Information Division
(OMI):

Responses of fishes to ocean acidification: FBEP continues
to investigate the impacts of ocean acidification on Alaskan
commercial fishery species. It is thought that early life-history
stages of fish will likely be more susceptible to possible
deleterious effects of decreasing pH. As a consequence research
focuses upon egg, larval and juvenile stages of commercially
important Alaskan species. Current experiments are examining
growth rates of larval walleye pollock and juvenile Pacific cod
to explore the interactive effect of pH, temperature, and prey
availability.

Northwest Fisheries Science Center
NOAA Fisheries’ Northwest Fisheries Science Center (NWFSC)
has its headquarters in Seattle, and five research stations in
Washington and Oregon. The NWFSC’s Newport Research
Station is located on Oregon State University’s Hatfield Marine
Science Center campus and conducts critical research on
groundfish and salmon, and the ecosystems in which they live.

Captain Rick Brown, NOAA (ret.), Resource Management
Specialist; Patty George, Administrative Support Specialist;
C. Barry Semple, IT Specialist, System and Network
Administrator; Jim H. Miller, IT Specialist

NWFSC’s OMI Division provides facilities management and
science mission infrastructure support for the NOAA presence at
HMSC consisting of the Captain R. Barry Fisher building (BFB),
Newport Aquaculture Lab (NAL), Research Support Facility
(RSF) and numerous smaller buildings on the site. NWFSC /OMI
continued to manage the operations and maintenance contract
through Oregon State University for maintenance of the 3 NOAA
buildings to benefit all occupants and users of these Buildings.
The OMI IT department continued to provide onsite IT
Administration, Helpdesk and Network Administrator support
to the NWFSC during the past year. Recent improvements to
NWFSC IT included the migration to Windows 7 operating
systems, transitioning to the Google cloud for mail and calendar
functions and transitioning from RIM based Blackberry phones to
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Apple I-Phones.
The OMI Safety and Environmental Compliance Office in Seattle
continued to provide lab safety training for staff and students,
respirator fitting, waste removal, inspections and consultations
supporting environmental compliance and safety for the NOAA
buildings on the HMSC campus. There were unannounced
inspections by both EPA and OSHA of the NWFSC buildings
this reporting period with only minimal findings due to proactive
safety inspections, training and compliance that the OMI SECO
promotes in the NOAA buildings at the HMSC site.
NWFSC OMI staff continued to work closely with OSU to bring
all personnel and foreign national visitors that work in the NOAA
buildings into compliance with Federal Security identification
policies under Homeland Security Presidential Directive 12
with the latest requirements from the Western Regional Security
Office. With the new Marine Operations Center Pacific in
Newport, OMI staff have been able to coordinate the issuing of
Government Common Access Cards (CAC’s) for personnel at
HMSC that work in the NOAA buildings on the HMSC campus.
This year Rick Brown was recognized as the National Marine
Fisheries Service, Northwest Fisheries Science Center
Supervisory Employee of the Year. He attended a ceremony
in Washington D.C. where senior NOAA Fisheries leadership
recognized his contributions and support of the NOAA programs
here in Newport and the Northwest Fisheries Science Center.

Conservation Biology Division (CB):

Dr. Peter Lawson; Dr. Laurie Weitcamp; Heather Stout
Dr. Peter Lawson, Dr. Laurie Weitkamp and Heather Stout
represent the Conservation Biology Division (CB) in Newport.
Dr. Lawson’s principal research interests focus on effects of
climate and habitat change on coastal ecosystems with particular
application to the population dynamics of Oregon Coast coho
salmon. Recently he has also been studying ocean ecology of
Chinook salmon sampled by the commercial troll fishery. Dr.
Weitkamp’s primary research interests include the marine and
estuarine ecology of Pacific salmon, life history variation, and
conservation. Heather Stout’s interests focus on the role of
estuarine and other wetland habitats in threatened Oregon Coast
coho salmon recovery.
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 NOAA Fisheries’ Alaska Fisheries Science Center, has
developed statistical and simulation models of coho salmon lifehistory interactions with climate. These models will help improve
understanding of the variability in coho population sizes and
potential implications of climate change in this species. Ongoing
investigations are looking at patterns in climate variability and
the implication of these patterns to salmon population viability.
Coho salmon populations in freshwater are structured by the
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spatial stream network and are dependent on adequate quantity
and quality of habitat. In cooperation with Dr. Kelly Burnett and
Dr. Steve Wondzell (U.S. Forest Service), Dan Miller (Earth
Systems Institute), Dr. Ashley Steele (U.S. Forest Service), and
post-doc Dr. Mark Meleason (U.S. Forest Service), Dr. Lawson is
embedding a habitat-based coho salmon life-cycle into a dynamic
landscape model. This work will enable investigations of the
effects of upslope and in-stream habitat change on coho salmon
populations with applications to salmon recovery planning,
habitat protection and restoration strategies. Integration with
climate models will further enhance understanding of coho
salmon population dynamics. The work is funded in part by a
grant from the Oregon Watershed Enhancement Board.
Dr. Weitkamp, with assistance from FE Division, Pacific States
Marine Fisheries Commission (PSMFC) and OSU staff, has been
leading a project to examine the estuarine ecology of juvenile
salmon in the lower Columbia River estuary. This program
documents the abundance and condition (i.e., food habitats,
parasite and pathogen loads, length and weight, origins and
growth rates) of juvenile salmon and associated fish community
in the estuary during the annual spring outmigration (mid April to
late June). The condition of salmon caught by this study are being
compared to studies sampling salmon both further upstream and
in the ocean to document how salmon change as they make the
critical transition between freshwater and marine environments
and understand factors affecting their survival. Fish abundance
and condition, and species composition are compared between
years to determine interannual variation in the estuarine fish
community and develop an index of juvenile salmon abundance.
Salmon Harvest Management: Dr. Lawson continues to provide
technical advice to fishery management agencies through the
Scientific and Statistical Committee of the Pacific Fishery
Management Council (PFMC). Dr. Weitkamp and Dr. Lawson
also continued to serve on the Coho Technical Committee of
the Pacific Salmon Commission (PSC). A major effort for both
the PFMC and the PSC has been to develop methodologies
for incorporating genetic stock identification (GSI) in fisheries
management. Another management-related project is exploring
the relationship of a variety of environmental and climate
indicators to the survival and abundance of salmon in the
California Current System. Results could be used to improve
stock size predictors, which are integral to the process of setting
annual fishing seasons.
The Collaborative Research on Oregon Ocean Salmon project
(Project CROOS) is a collaborative project with fishermen,
industry, OSU, Sea Grant Seafood Initiative and others. The
project goal is to develop techniques for applying GSI, global
positioning system, geographic information system, satellite
remote sensing, and other technologies to ocean sampling of
Chinook salmon. With the aid of the fishermen, scientists are able
to determine exact time and location of capture for each sampled
Chinook along with stock information and oceanographic and
biological data, to produce a fine-scale data base of fishery
catch data. This database will initially be used to improve
harvest management of Klamath River and Sacramento River
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fall Chinook and will provide a new tool for understanding the
ocean ecology of Chinook and coho salmon. The project also
includes development of a web site, http://www.pacificfishtrax.
org, for dissemination of information in near real-time.
Applications include management, marketing, and traceability
for quality control. Active development includes “portals” to
allow fishermen, scientists, managers, and the public useful and
appropriate access to the data. Dr. Lawson is the chief salmon
biologist for the project. His role has been to advise on study
design, consult on database management, advise on web site
design, solicit and coordinate biologists and oceanographers
collecting and analyzing data. He also serves as liaison between
Project CROOS and NOAA Fisheries Service, extending the
project to the entire West Coast. In 2010 Project CROOS
sampled the full season weekly from May through September.
A parallel effort in California provided the first fine-scale coastwide picture of salmon stock distributions through a fishing
season.
Salmon Recovery Planning: Recovery planning for salmon
populations listed under the Endangered Species Act is a
complex process involving both scientists and policymakers.
NOAA Fisheries recovery teams are creating recovery plans
for all listed salmon in several broad geographic areas (for
more information about the process, see http://www. nwfsc.
noaa.gov/trt/oregonncal.cfm ). The first step in this process
was to develop biological goals for the recovery of salmonid
species, a task that was assigned to “Technical Recovery Teams”
(TRTs). Dr. Lawson (co-chair), Dr. Weitkamp, Heather Stout,
and Dr. Tom Wainwright (FE Division) and members of the
Oregon and Northern California Coast TRT have produced two
reports defining populations and biological recovery criteria for
listed coho salmon along the coast from the Columbia River to
Punta Gorda, California. Team members were from the NOAA
Fisheries Northwest and Southwest regions, Oregon Department
of Fish and Wildlife, California Department of Fish and Game,
U.S. Forest Service, U.S. Department of Interior, tribal agencies,
and universities. With the completion of its biological recovery
criteria report the TRT completed the initial phase of its work,
which was utilized in the Biological Review Team Analysis.
Biological Review Teams: Dr. Lawson is chair of a Biological
Review Team (BRT) which has reassessed the status of the
Oregon Coast Coho Salmon Evolutionarily Significant Unit. Dr.
Weitkamp and Dr. Wainwright also participated, and Heather
Stout staffed this BRT. Based on the BRT’s findings NMFS
recently announced that the Oregon Coast Coho Salmon ESU
will continue to be listed as Threatened under the Endangered
Species Act (ESA). Dr. Lawson is also a member of the Recovery
Implementation Science Team, which provides technical advice
and oversight for recovery planning and activities throughout the
Pacific Northwest. Dr. Weitkamp was involved in two additional
biological reviews of Pacific salmon under the ESA. She served
on the Central California coho (CCC) salmon BRT, which
dealt with a court-ordered determination of ESU boundaries
for the southern-most coho salmon ESU. She also worked on
the five year update for listed ESUs in the Pacific Northwest
(Washington, Oregon, and Idaho), which included the first review

of Washington Coast and Puget Sound coho salmon for purposes
of ESA listings since 1995. While the results of the CCC status
review have been published, the five year update is still in
preparation.

FishTrax public portal (fp.fishtrax.org/portal) showing catch and effort for Chinook
salmon sampled through mid-July near Newport by Project CROOS in 2012.
Samples are being collected in Washington, Oregon, and California.

Environmental Conservation Division (EC):

Dr. Mary Arkoosh, Supervisor, Immunology and Disease
Drs. Mary Arkoosh and Joe Dietrich represent the Environmental
Conservation Division (EC) in Newport and are part of the
Ecotoxicology Program. Their research continues to focus on the
influence of environmental stressors (e.g. pollution, infectious
diseases and the hydropower system) on fish health. Previous
research, by EC scientists and collaborators, has shown that
exposure to environmental stressors can lead to a suppressed
immune system and to an increase in disease susceptibility in
juvenile fish. However, little is currently known regarding the
extent and relative significance of altered immune function or
delayed-disease induced mortalities associated with stressors on
the structure and fitness of host populations and communities. In
an attempt to examine the relationships between environmental
stressors, individual health and population risk, their studies have
followed the framework proposed by the U.S Environmental
Protection Agency for ecological risk assessment. Once a hazard
is identified, the ecological risk assessment framework follows
a three step process: (1) exposure assessment or field studies
to determine how much of the stressor the fish is exposed to
during out-migration, (2) dose-response assessment or laboratory
studies to determine if altered health is observed in salmon after
exposure to the stressor and ultimately (3) risk characterization,
or determining what the extra risk is to salmon populations
exposed to the stressor.
Staff and collaborators from many disciplines are involved with
these studies and they include the following: Stacy Stickland,
Ahna VanGaest, Alex Krupkin, and Greg Hutchinson; Frank
Orth; Dr. Ed Little from USGS Columbia Environmental
Research Center; Dr. Larry Curtis from Oregon State University;
and Lyndal Johnson, Mark Myers, Dr. Nat Scholz, Sandy O’Neil
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and Gina Ylitalo from the EC Division in Seattle. Agencies
and individuals who funded the projects are Shirley Zystra and
Tory Henderson from the US Forest Service, Scott Hecht and
Tony Hawkes from NOAA’s Office of Protected Resources, and
Michael Cox from US Environmental Protection Agency.
LABORATORY STUDIES:
Sublethal and lethal effects of long-term fire-retardants: EC
scientists are currently investigating products that have been
approved by the Forest Service for fire fighting; Phos-Chek 259F
and Phos-Chek 95A. Previously, they examined the sub-lethal
and lethal (acute toxicity) effects of the fire retardants on streamtype Chinook salmon that were exposed as yearlings during the
physiologically stressful time of smoltification, i.e. immediately
prior to saltwater entry. The results indicate that sub-lethal
exposure adversely affected saltwater survival for stream-type
Chinook. This adverse effect was observed immediately after
exposure to the Phos-Chek formulations. This work has recently
been submitted to Environmental Toxicology & Chemistry.
The permanence or time-to-recovery from sub-lethal effects
are currently unknown. Currently, they are determining the
acute toxicity of the fire retardants Phos-Chek 259F and PhosChek 95A as well as two additional fire retardants (Phos-Cheks
P100 and D75) on both ocean-type and stream-type Chinook
at different stages of their development. In addition, they are
investigating the impact of fire retardant exposure on seawater
survival and time to recovery in ocean- and stream-type Chinook
following sub-lethal exposures to the fire retardants. A principal
element of the sub-lethal exposures is the determination of noeffect concentrations of the fire retardants.
The EC scientists have also investigated the toxic effects of
four wildland firefighting foams on Myxobolus cerebralis, the
causative agent of Whirling Disease. M. cerebralis is considered
an important Aquatic Invasive Species (AIS) in North America
responsible for significant declines in wild and hatchery stocks of
trout and salmon. The goal of the experiment was to determine
if firefighting foams are effective in inactivating M. cerebralis to
prevent the spread of Whirling Disease throughout the western
US. Preliminary results suggest that firefighting foams are not
effective in inactivating M. cerebralis. This research is part of
a larger research effort that is coordinated through the USGS
Columbia Environmental Research Center to examine the effects
of fire retardants.
Disease challenge after dietary exposure to contaminants:
EC scientists conducted a number of studies to characterize
how contaminated diets may influence the ability of salmonids
to respond to an infectious disease. They found that disease
challenged fish (rainbow trout exposed to Aeromonas
salmonicida) treated with an environmentally relevant
contaminant mixture of polycyclic aromatic hydrocarbons
(PAHs), suffered about 40% cumulative mortality compared to
29% for controls. These results have been have been published
in Environmental Chemistry and Toxicology (Bravo et al 2011).
This study also assessed the role of aryl hydrocarbon receptor
affinity, and cytochrome P450lA protein and activity in PAHinduced oxidative stress. These results have been published in
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Toxicology and Applied Pharmacology (Curtis et al. 2011).
Recently, the EC scientists were awarded a grant from EPA
Region 10 through EPA’s Puget Sound Science and Technical
Studies Assistance Program to expand their PBDE research
to Puget Sound. They are exposing juvenile Chinook salmon
to a range of individual PBDE congener (BDE-47, BDE-99)
concentrations that reflect current levels found in Puget Sound
Chinook salmon, as well uncertainties associated with modeled
toxic loadings. Currently, they are exposing juvenile Chinook
salmon to a range of congener mixture concentrations in order
to identify primary toxicity and synergism. They will then
determine the impacts of PBDE exposure on Chinook salmon
disease susceptibility, and endocrine and immune function. The
collective results will provide dose-response relationships that
can be used to develop tissue residue and related guidelines
for PBDE exposure, which can subsequently be employed in
biological monitoring at remediated and contaminated sites.
Anadromous Fish Evaluation Passage (AFEP), Characterize
the impact of transport operations on disease transmission:
EC scientists recently expanded research into host-environment
interactions to address the impact of in-river stressors (e.g., dams,
barges) on host susceptibility due to the Federal Columbia River
Power System (FCRPS). Transport operations, such as raceway
and barge loading densities and water volume exchange rates,
may contribute to secondary disease transmission. EC scientists
examined various fish densities and water volume exchange
rates in the laboratory to determine the effect of these parameters
on disease transmission and ultimately their contribution to
direct mortality. Snake River spring/summer Chinook salmon
were raised from the egg stage and exposed to the freshwater
pathogen (Renibacterium salmoninarum) through infected fish to
determine the effect of various fish densities and water flow rates
on disease transmission. Disease transmission was evaluated by
the detection of the pathogen DNA in the fish kidneys and gills
by conventional and real-time polymerase chain reaction (PCR).
Both techniques indicated a high level of transmission from
infected fish to susceptible fish gills during a 60-hour exposure
period, representative of raceway holding periods and barge
transport times through the FCRPS. The initial transmission
resulted in detectable levels of the pathogen in the kidneys of
susceptible fish by both assays over a 100-day monitoring period.
Over the monitoring period, a trend of increasing pathogen
detection occurred among fish held at the highest densities and
flow rates; conditions that mimic the barge transport during the
height of the outmigration season.
The combined effect of temperature stress and pesticide
exposure (malathion) on the disease susceptibility of
subyearling Chinook salmon: The EC scientists examined
the effect of acute and sub-lethal exposure of the pesticide,
malathion, on subyearling Chinook salmon that have experienced
a temperature stress. Although temperature stress has been shown
to increase the acute toxicity of malathion in Bluegills, the effect
of temperature stress on either acute or sub-lethal toxicity of
malathion to juvenile Chinook salmon was currently unknown.
They found that malathion was significantly more acutely toxic

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012
RESEARCH: Federal and State Agencies
to sub-yearling Chinook salmon when exposure occurred at a
higher temperature. Since pesticides are generally applied in
the summer months, the likelihood of both stressors (malathion
and temperature) occurring concurrently is realistic. Subyearling Chinook salmon exposed to a sub-lethal concentration
of malathion at a higher temperature had greater than a 10%
increase in disease susceptibility than fish exposed to malathion
at a lower temperature. However at 11˚C, disease susceptibility
was independent of malathion exposure. This research is part
of a larger research effort that is coordinated through NOAA’s
Office of Protected Resources to examine the effects of
pesticides. This work will be submitted to Environmental Health
Perspectives.
FIELD STUDIES:
AFEP: Characterize the impact of transport operations on
disease transmission: EC scientists challenged both Rapid River
Hatchery PIT (Passive Integrated Transponder)-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 bargedfish. This study was performed in 2002 in conjunction with the
Army Corps of Engineers and other NWFSC scientists and has
been published in the Journal of Aquatic Animal Health. This
study was repeated during the 2006 outmigration and expanded
to include PIT-tagged salmon from the Dworshak National Fish
Hatchery. The observation of increased disease susceptibility
among in-river outmigrants was also observed among fish from
the Rapid River Hatchery. However, EC scientists determined
that the condition of the fish prior to barging (including the
hatchery of origin) impacted the survival of fish during the
disease challenge. This work has recently been published in the
Journal of Aquatic Animal Health (Dietrich et al. 2011).
Little is known about the occurrence and transmission of
infectious agents in barged juvenile salmon relative to juvenile
salmon that remain in-river to navigate the Columbia River
as they migrate to the ocean. EC scientists have conducted
a pathogen prevalence survey on hatchery spring/summer
Chinook salmon at various points along their outmigration
path as they leave their natal hatcheries and either migrate
in-river or are barged to Bonneville Dam. Ten salmonid
pathogens, encompassing viral, fungal-like, and bacterial
microorganisms, were surveyed in juvenile salmon kidneys
and river water samples by the detection of their genetic
material with polymerase chain reaction (PCR). The presence
of nine pathogens was detected collectively among all samples
analyzed; Renibacterium salmoninarum, Saprolegniaceae, and
Infectious Hematopoietic Necrosis Virus (IHNV) were the most
prevalent. Pathogen prevalence increased in juvenile salmon as
they outmigrated in-river, although the increase was less than
that observed in juvenile salmon over the course of barging. In
addition, a decrease in R. salmoninarum prevalence in fish over
the course of the outmigration season was observed. Results
suggest that pathogen prevalence is greater in Chinook salmon
that are barged through the FCRPS than fish left to outmigrate
in-river. These results suggest that the transmission of infectious

agents to susceptible juvenile salmon may occur during the
barging process. Therefore management activities to reduce
pathogen exposure during barging could increase post-release
survival. This work has recently been submitted to the Journal of
Aquatic Animal Health (Van Gaest et al. 2011).
Since contaminants can influence salmon survival and disease
susceptibility, EC scientist have collected fish whole bodies
and bile from barged and in-river fish during each sampling
event from 2006-2008 to estimate the concentrations of PBDE,
PCB congeners, PAHs, DDTs and biliary fluorescent aromatic
hydrocarbons. Spatial and temporal trends of organic pollutants
in outmigrating juvenile spring/summer Chinook salmon from the
Lower Snake and Middle Columbia River Basins. Specifically,
hatchery-reared juvenile salmon were monitored as they
navigated the Federal Columbia River Power System (FCRPS)
by either transport barge or remaining in the river from Lower
Granite to a terminal collection dam, either John Day Dam or
Bonneville Dam. Levels of polychlorinated biphenyls (PCBs),
polybrominated diphenylethers (PBDEs), and organochlorine
pesticides were detected in the bodies of both in-river and barged
salmon during the 2006, 2007 and 2008 outmigrating season.
Of the persistent organic pollutants (POPs), DDTs were found at
the greatest concentrations in the salmon bodies. At the terminal
dam, in-river fish had greater body burdens of POPs than barged
salmon due to lipid depletion and, depending upon the year, as a
result of increased exposure to POPs as indicated by wet weight
contaminant concentrations. Barged and in-river salmon were
also exposed to PAHs as indicated by the phenanthrene (PHN)
signal for biliary fluorescent aromatic compounds (FACs). The
PHN FACs levels remained constant as both groups outmigrated
from the hatcheries to the terminal dam in some years. In
other years, the PHN FACs levels were reduced in in-river
fish upon arrival to the terminal dam compared to barged fish.
The potential exists for adverse affects to occur in threatened/
endangered juvenile salmon from the Lower Snake and Middle
Columbia River Basins due to exposure to the levels of organic
pollutants observed in this study. These results (Arkoosh et
al. 2011) have recently been published in Science of the Total
Environment.

Fish Ecology Division (FE)

Dan Bottom, Team Leader, Estuarine Ecology
Richard Brodeur, Team Leader, Ocean Ecology
William Peterson, Team Leader, Climate Change and Ocean
Productivity
Dan Bottom, Richard Brodeur, Robert Emmett, Kym Jacobson,
William Peterson, Tom Wainwright, and Julie Scheurer represent
the Fish Ecology Division in Newport and are all members of
the NWFSC’s Estuarine and Ocean Ecology Program. Laurie
Weitkamp is part of the NWFSC’s Conservation Biology (CB)
Division in Newport and is also an active member of Estuarine
and Ocean Ecology Program. Research programs involve
extensive collaboration with scientists from other NWFSC
laboratories as well as the NOAA Alaska and Southwest Fisheries
Science Centers, Oregon State University, Oregon Graduate
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Institute, Oregon Department of Fish and Wildlife, Washington
Department of Fish and Wildlife, University of Washington,
Canadian Department of Fisheries and Oceans, University of
California at Santa Cruz, and University of Maryland.
Affiliated scientists:
Cooperative Institute for Marine Resources Studies (CIMRS):
Senior Research Assistants: Leah Feinberg, Cheryl Morgan, and
Tracy Shaw
Research Assistants: Toby Auth, Tristan Britt, Andrew Claxton,
Elizabeth Daly, Jennifer Fisher, Jesse Lamb, Jennifer Menkel,
Jason Phillips, and Mary Beth Rew
Research Associates: Mattias Johansson, Jay Peterson, David
Rupp, and Jim Ruzicka
Oregon State University Graduate Students: Xiuning Du,
Marisa Litz, and James Losee
Pacific States Marine Fisheries Commission: Andrew Claiborne
University of Oregon/ OSU CEOAS: Alyssa Hopkins
Visiting Scholars: Dr. Ryan Rykaczewski, NOAA – Geophysical
Fluid Dynamics Laboratory, Princeton University; Dr. Toru
Kobari, Fisheries Biology and Oceanography, Faculty of
Fisheries, Kagoshima University, Japan; Dr. Jun Shoji, Hiroshima
University, Japan; Nelly Tremblay, Ph.D. student, Alfred Wegener
Institute, Bremerhaven, Germany.
Columbia River Plume Study: Ocean conditions and juvenile
salmonids: FE scientists study the interactions and ecological
linkages within and between the California Current, the Columbia
River plume, and coastal upwelling to investigate the effects of
the plume and ocean conditions on the distribution, abundance,
stock composition, 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 zooplankton and salmon,
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 (described in more detail below) will be applied to
management of fish stocks off the Oregon coast.
Predator and Prey Field Studies: FE scientists study predatorprey relationships among hake, mackerel, forage fishes, 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 R. Emmett with field assistance from
Paul Bentley (NMFS Hammond Laboratory), M. Litz, and A.
Claiborne. Cruises were conducted twice a month off Willapa
Bay and the Columbia River from 1998–2009, but beginning
in 2010 FE scientists focused efforts monthly off Willapa Bay.
Predators and prey are sampled with a pelagic trawl during both
day and night to determine if hake and mackerel are significant
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predators on juvenile salmonids. Information is also gathered on
the abundance and distribution of forage fishes and the available
juvenile salmonid prey field, both of which may act as alternative
prey for these predators. This study is testing the hypothesis
that recent fluctuations in abundances of predators and forage
fishes may explain the recent fluctuations in juvenile salmonid
abundances. In addition, CIMRS researchers M. Litz and E.
Daly have been measuring the seasonal profiles of lipid and fatty
acid concentrations in juvenile salmon and their associated prey
field to test the hypothesis that bottom-up processes influence the
condition and ultimate survival of salmon smolts.
Juvenile Salmon Ocean Survival Studies: Another major FE
investigation involves examining the correlation between salmon
growth and survival and the unique physical and biological
characteristics of the continental shelf waters off Washington
and Oregon. This work is also funded by the Bonneville
Power Administration and is being performed in collaboration
with scientists from Oregon State University and the Oregon
Graduate Institute. 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 Columbia
River plume and in coastal waters. 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, parasites, and prey fields and relating them
to ocean conditions. There are many scientists involved with
these studies including W. Peterson, R. Brodeur, J. Ruzicka, K.
Jacobson, C. Morgan, J. Lamb, M. Litz, M. B. Rew, J. Losee,
and E. Daly. Drs. Wainwright and Ruzicka are developing a
suite of integrated simulation models that link ocean physics
with plankton dynamics, salmon bioenergetics, and overall food
web dynamics. The ultimate goal of these studies is to determine
whether the plume represents a favorable feeding location for
juvenile salmon. Ongoing studies are looking beyond actual
prey availability to examine prey quality using lipid and fatty
acid composition and caloric content. Results show that the fatty
acid profiles of salmon change quickly in the transition to the
ocean as they adapt to a marine diet of more fish and that both
salmon and forage profiles are affected by ocean conditions. A
synthesis of this effort was completed in January 2012 and is
available at: http://www.nwcouncil.org/fw/budget/2010/rmeap/
MarineEcology2012.pdf.
James Losee and Dr. Kym Jacobson have been using parasites
transmitted through the diet of juvenile salmon to provide
information on the trophic interactions and habitat use of salmon
beyond the 24 h window allowed by stomach content analysis.
They found that several metrics of salmon growth and health
were highest among salmon with high parasite species richness.
This indicates that a diverse diet in both the freshwater and
marine environments is important to growth of coho and Chinook
salmon. In addition, J. Losee and Dr. Jacobson found that the
marine parasite communities of juvenile coho and Chinook
salmon are correlated with variability in local and basin scale
indices of ocean climate as well as indices of copepod community
composition on the shelf. These findings reinforced the
hypothesis that variability in ocean conditions and zooplankton
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composition alter the prey of yearling coho and Chinook salmon
during early marine residency.
Long Term Coastal Monitoring: This research program involves
euphausiid, copepod, and ichthyoplankton studies, as well as
ecological indices. A research program, under the leadership
of Dr. W. Peterson involves at-sea sampling 2–3 times per
month at stations from 1 to 25 miles west of Newport (a.k.a. the
Newport Line). 2012 marks the 17th year of these efforts. At each
station, J. Peterson, T. Shaw, J. Fisher, and A. Hopkins measure
temperature, chlorophyll, salinity, and dissolved oxygen profiles
and collect samples for later analysis of nutrients, phytoplankton,
zooplankton, meroplankton and ichthyoplankton. T. Shaw and
L. Feinberg are analyzing data from the 15-year time series to
determine factors that control euphausiid recruitment in the
Oregon upwelling zone. Dr. W. Peterson continues to measure
egg production rates of the copepod Calanus marshallae
collected during these cruises to test the hypothesis that
cold ocean conditions are more productive than warm ocean
conditions, using copepod egg production as an index of coastal
productivity. Live zooplankton collected off Newport are often
sent to Dr. Jeanette Yen (Georgia Institute of Technology),
who uses high-speed high-resolution cinematography to
film swimming and feeding behavior of copepods, krill, and
pteropods.
Over the years, this 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, Pacific whiting, seabirds, and whales, were low in
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 expanded to April through September. From
late 2002 through 2007, the ocean warmed, productivity declined
and copepod biodiversity increased to levels near those observed
during the 1983 and 1997/1998 El Niño events. The summer of
2005 was particularly unusual in the northern California Current,
being characterized by a “warm water event” which resulted in
a collapse of the food chain and high death rates of many fishes
(including salmon) and seabirds. A perturbation of the normal
climate forcing resulted in a delayed start of the coastal upwelling
season, from the usual April to late July. Papers discussing
the physical forcing and biological response were published
in November 2006 in a Special Issue of Geophysical Research
Letters. A similar set of events (delayed upwelling) occurred in
2006, however upwelling was initiated by late May, so it was
delayed but not enough to cause a problem for seabirds. In 2007
cold ocean conditions returned, a situation which continued
through mid-2009, after which a small but significant El Niño
resulted in another round of warm ocean conditions. Cold
conditions have now returned to the California Current since
2010.
We are now in our 12th year of sampling adult euphausiids. Data
from preserved samples suggest that euphausiid biomass has

been reasonably stable off the Oregon Coast during this time
period, with ~10 mgC m-3 for E. pacifica and ~1 mgC m-3 for
T. spinifera. This suggests that the environmental variability
- timing of upwelling, PDO, local temperature conditions, etc. during this time period is within the tolerance range of these two
euphausiid species. Laboratory studies of living zooplankton
continue to be a key focus of the euphausiid research program,
including measurements of euphausiid brood sizes, molting rates,
and feeding rates using live animals that are collected during each
cruise. This work is carried out by L. Feinberg, T. Shaw, and J.
Menkel. L. Feinberg continues experiments begun last year on
the effects of ocean acidification on egg hatching and naupliar
development of euphausiids and copepods in collaboration with
M.J. Zirbel of Oregon State University. L. Feinberg is also
continuing work on an NPRB-funded project comparing brood
sizes of the euphausiid Euphausia pacifica between the Oregon
Coast and Alaska. T. Shaw continues to conduct experiments on
molting rates and egg production, and participated in a Korean
research cruise in the Yellow Sea in April 2012 to teach Korean
scientists how to conduct these experiments. J. Menkel measures
and freezes euphausiids after each cruise for analysis of body
composition (lipids, C:N, etc.).
W. Peterson, C. Morgan, and J. Fisher continued analysis of
historic data sets collected off Newport to describe long-term
changes in hydrographic conditions and zooplankton abundance
off the Oregon Coast. Recent analysis of these zooplankton
data show high correlation between coho salmon survival and
zooplankton species and copepod community 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
concentrations of warm water species, salmon do poorly. Changes
in the sign of the Pacific Decadal Oscillation clearly manifest
themselves in Oregon waters, but with varying time lags: water
temperatures lag the PDO by several months, changes in copepod
biodiversity lag the PDO by 4–6 months, but changes in copepod
biomass lag the PDO by two years. Similarly, the response of
forage fish abundances and juvenile salmon abundance lag a
change in PDO by 1–2 years.
We have improved our methods of calculating biomass
by using length-based biomass estimates for Calanus spp.
and Pseudocalanus spp. which is a vast improvement over
standardized biomass estimates using stage-specific weight
constants. These new estimates will be used by a group of
interdisciplinary and inter-agency scientists looking at how the
copepod biomass and community data relates to upper trophic
levels including salmon returns, pacific whiting abundance, and
seabird success.
Dr. Toru Kobari is a visiting scholar from Japan working on
the role zooplankton play in the transfer of primary production
to higher trophic levels in marine ecosystems. In the past two
decades, the quantitative evaluation of the energy flow has
been emphasized to better understand how marine ecosystems
respond to climate change and global warming. To date, primary
production can be globally estimated with remote sensing
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techniques and validated with in situ experiments. Although
secondary production has been estimated with various methods
(natural cohort, artificial cohort, molting rate, egg production,
nucleic acids ratio, enzyme activity and empirical models), there
is little information on which method is relevant for natural
zooplankton population or community. Dr. Kobari is working
with W. Peterson to compare copepod and euphausiid egg
production rates obtained from in situ measurements versus
those obtained from nucleic acid ratios from samples collected
at two stations along the Newport line. Nelly Tremblay, a Ph.D.
student from the Alfred Wegener Institute in Bremerhaven,
Germany, visited our lab in September 2011 and April 2012 to
conduct experiments on the effects of hypoxia on euphausiids.
For her Ph.D. dissertation, she is comparing effects of hypoxia
on euphausiids in four geographical locations – Antarctica, Chile,
Mexico, and the Oregon Coast, USA. She collected over n=1000
samples from her Oregon experiments alone and is now engaged
in analyzing them in the laboratory.
Meroplankton Studies: J. Fisher identified and enumerated crab
larvae from a 13 year time series of samples collected along the
Newport Hydrographic line from stations located 1 and 5 miles
from shore. Larval densities and the community structure were
correlated with physical oceanographic variables to determine
the factors influencing the larval crab community. Although
these years exhibited differences in oceanographic forcing
including the phase of the Pacific Decadal Oscillation (PDO),
upwelling intensity and the timing of the spring transition,
there was little change in larval density or in the structure of the
larval community over this 13 year period. We also show that
most species of crustaceans are retained nearshore across years
regardless of changing oceanographic conditions. J. Fisher, W.
Peterson and H. Batchelder (OSU) are currently working on
a project funded by the Oregon Sea Grant to investigate the
realized and potential larval connectivity of crustaceans along
the Oregon coast. This project is in the first year and preliminary
results are expected this winter.
Ecological Indicators: W. Peterson, J. Peterson, C. Morgan and
J. Fisher recently updated a report, “Ocean conditions and salmon
survival in the northern California Current off the coasts of
Oregon and Washington: taking an ecosystem approach to salmon
management” that is published on the web. This report includes
15 indicators of ocean conditions in the northern California
Current and shows how they are used to forecast returns of
coho and Chinook salmon. This web-page, maintained by the
Northwest Fisheries Science Center, provides forecasts of salmon
survival and salmon returns, using large-scale indices (PDO
and El Niño Southern Oscillation), local physical measurements
(water temperature and salinity; date of spring transition,
upwelling strength) and local biological indicators (biomass of
cold-water and warm-water copepods, copepod biodiversity,
copepod community composition, date of biological spring
transition, and catches of juvenile Chinook (in June) and coho
(in September) salmon during the BPA surveys discussed above).
The webpage is updated twice annually with a mid-year section
on current ocean conditions as of June of each year. We are also
working with Brian Burke (NWFSC/FE) on a more quantitative
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analysis of these ocean indicators to forecast salmon returns
using principal components analysis (PCA). PCA was run on the
indicator data, a procedure which reduces the number of variables
in a dataset as much as possible, while retaining the bulk of
information contained in the data (a sort of weighted averaging
of the indicators). Another important feature of PCA is that the
principal components (PCs), which are the new, rotated data, are
uncorrelated. This eliminates one of the original problems with
the indicator data set (i.e., multi co-linearity). This analysis has
provided a stronger fit, and the forecasted adult returns of all
three salmon species using this technique corresponds well with
the actual returns. A summary of these indices can be found at
http://www.nwfsc.noaa.gov and click on “Ocean Conditions and
Salmon Forecasting.”
Salmon Management Strategy Evaluations: Drs. Rupp,
Wainwright, Lawson, and Peterson have completed a study of
the utility of climate and ecological indicators for improving
Northwest salmon harvest management and conservation. Using
the formal techniques of Management Strategy Evaluations
(MSEs), they looked at how much environmentally driven
variation in salmon production influences achievement of harvest
and conservation goals, and whether incorporating environmental
indicators into salmon run size forecasts would improve
management. They also worked with the Oregon Department
of Fish and Wildlife to examine alternatives to current harvest
management rules for coastal coho salmon.
Ichthyoplankton Studies: R. Brodeur, and T. Auth examined
ichthyoplankton samples collected by the Peterson lab along the
Newport Line to investigate seasonal and interannual variability
in fish recruitment. The data from the last decade of sampling
have been added to a historical database to examine longterm trends in ichthyoplankton abundance. From the 1970s to
present, they have found major changes in the ichthyoplankton
composition related to shifts in ocean conditions. In recent
years, sardines, anchovies, Pacific whiting, and jack mackerel
have been spawning regularly off the Oregon Coast in contrast to
some earlier periods, whereas some cold-water species such as
smelts are in relatively low abundance. Long-term changes have
been established in ichthyoplankton densities, diversities, and
dominant species in relation to regional and local environmental
forcing factors using Generalized Additive Modeling. The
dominant ichthyoplankton species have been examined using
a life history approach to determine resilience and risk to
overfishing. They are presently working with J. Peterson to
document changes in the ichthyoplankton community associated
with the 2010 El Niño and subsequent La Niña. Another project
funded by the Fisheries and the Environment Program examined
the relationship between winter larval fish biomass and salmon
survival the following summer to provide an early indicator of
salmon recruitment. Results show that the larval fish biomass
in winter is strongly correlated with juvenile salmon survival
in the following May. Combining the interannual biomass of
prey resources available after spring transition could potentially
improve the predictive ability of the index to predict salmon
marine survival and this index has been added to the ecological
indicators web page previously cited.
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Drs. Emmett and Brodeur lead a study initiated in 2004 to
examine seasonal variation in abundances of juvenile fishes,
including rockfish. This project has been funded by NOAA’s
Stock Assessment Improvement Program and examines fishery
independent catch rates as an indication of relative success or
failure of commercially important fish species off the Oregon
Coast. Cruises are conducted monthly off Newport, Heceta Head,
the Columbia River, and Willapa Bay. T. Auth, T. Britt, and
A. Claiborne conduct the sampling and process the biological
and physical data. Surveys since 2004 (five each year) have
found high numbers of juvenile rockfishes, but also found many
juvenile hake and jack mackerel, species not known to spawn
off Oregon. In collaboration with OSU scientists, T. Britt and M.
Litz used DNA markers to determine the identity of 23 larval and
juvenile rockfish species in collections from 2004-2008 that are
not distinguishable morphologically, thus providing important
new information on this poorly-studied life stage. Dr. Brodeur
and collaborators are using genetically-speciated juvenile
rockfishes to examine their diets both visually and by the use of
stable carbon and nitrogen isotope ratios. Several surveys and
the diets of piscivorous predators suggest that the 2011 year class
of rockfish was relatively weak compared to other years the past
decade but other juvenile fishes such as arrowtooth flounder
increased that year. We are presently examining the predation
potential of large predatory Humboldt squid on the ecosystem
using stable isotope analysis and modeling. We completed a
coastwide prerecruit survey in the summer of 2011 with the
FRAM Division to examine large-scale (Northern Washington
to Central California) indices of fish recruitment. Preliminary
results suggest that 2011 was a strong recruitment year for
juvenile flatfishes, but a relatively weak one for rockfishes and
Pacific whiting north of Cape Mendocino compared to previous
years. This project is led by R. Brodeur, J. Phillips, and K.
Bosley.
GLOBEC Investigations: The US GLOBEC Program began
its multiyear Synthesis Phase in 2005 and ongoing activities
include 1) synthesis of salmonid studies, including distribution
and abundance, trophodynamics and diseases and parasite
studies, along with determination of habitat requirements of
juvenile salmon, 2) population dynamics of euphausiids, and
3) synthesis of relationships between the Oregon upwelling
and other upwelling systems and comparisons between
zooplankton dynamics in the Kuroshio and California Currents.
Dr. Hongsheng Bi has developed statistical models of habitat
requirements of juvenile salmonids and, with W. Peterson
and C. Morgan, is developing statistical models that predict
coho survival based on measurements of water temperature,
chlorophyll, and zooplankton biomass and species composition.
The third study involves scientists from Georgia Institute of
Technology, University of Maine, Oregon State University,
NOAA’s Pacific Fisheries Environmental Laboratory in
Monterey and NOAA’s Geophysical Fluid Dynamics Laboratory
at Princeton University. A germane aspect of that study is the
demonstration that zooplankton species composition in the
Northern California Current (NCC) is controlled to a large degree
by the types of source waters that feed the NCC. When the
PDO is in positive phase, about 40% of the source waters come

in from offshore, whereas when the PDO is negative, nearly
all of the water enters from the north. The former case brings
subtropical (warm-water) species to Oregon, the latter, sub-arctic
(cold water) species. Dr. Rykaczewski, a visiting scholar with
W. Peterson from mid-June 2011 through mid-October 2011,
is continuing to work on the “bifurcation problem” to identify
the mechanisms that control the source waters which feed the
Northern California Current. Drs. Rykaczewski and Peterson are
also working on climate change scenarios for the NCC.
Dr. Jacobson evaluated the ecology of disease and the importance
of disease processes that affect salmon populations in the estuary
and ocean environments. The potential contribution of salmon
pathogens (viruses, bacteria, and macroparasites) to growth and
survival of salmon is being examined in ocean juveniles along the
coast. The results will be related to results of growth, condition,
and bioenergetics being conducted by Joe Fisher (OSU) 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 scientists within the Environmental
Conservation Division. These later studies are aimed at gaining
a better understanding of the contribution of infectious agents to
salmonid mortality.
Dr. Ruzicka has developed an end-to-end model for the Northern
California Current that describes the flow of production
through the entire food web, from the input of nutrients to the
production of top predators. They must incorporate nutrient
cycling pathways and the basic physics of the system that drive
nutrient input and transport of nutrients and plankton production
in and out of the system domain. This model is part of the
GLOBEC pan-regional synthesis program and is being used in
the comparison of large-scale ecosystem structure and dynamics
of the coastal Gulf of Alaska, the Northern California Current,
the Southern Ocean, and Georges Bank. The primary efforts of
this project are 1) the development and validation of a data-based
end-to-end trophic model; 2) quantification of the propagation of
uncertainty through the model; 3) analysis of the model to derive
a suite of ecosystem state and process rate metrics for interregional and inter-annual comparisons; and 4) use of the model
to predict system response to alternate perturbation and physical
forcing scenarios. This work complements food web development
funded by the Bonneville Power Administration to examine interannual variability in bottom-up and top-down trophic pressures
upon juvenile salmon in the ocean. To date, five independent
mass-balanced models for years 2003 through 2007 have been
completed, critically evaluated, and finalized. Additional models
based on ocean observations for years 2000–2002, and 2008–
2011 are currently in preparation.
Harmful Algal Blooms: Dr. W. Peterson was funded by the
NOAA Ocean and Human Health Initiative program to begin
work on Harmful Algal Blooms (HAB) in Oregon’s coastal
waters and Alyssa Hopkins has been working on this project
through the University of Oregon since March 2011. This
research has found a high incidence of Pseudonitzschia in
samples collected year-round. They work closely with members
of the HAB groups at the University of Washington and the
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NWFSC in Seattle, and with HAB scientists from Oregon
State University and NOAA’s Miami Laboratory. A. Hopkins
is currently enumerating phytoplankton density and species
compositions from samples collected along the NH line.
She is also analyzing these water samples for domoic acid
concentration using the ELISA method. We began filtering water
for HPLC analysis along the NH line in the spring of 2012.
Standard preservation methods are not adequate to enumerate
nanoplankton, but the HPLC method describes the entire
phytoplankton community based on their pigment suite.
Time of Ocean Entry Studies: Since 2002, R. Emmett and
more recently with A. Claiborne have been investigating how
size and the time when juvenile salmon enter the ocean can
influence their marine survival. From 2002–2006, hatchery
Chinook salmon were released into the Columbia River estuary
every two weeks. All adult returns from these releases have been
collected. Scales from these adult salmon have been analyzed
by A. Claiborne to identify how size and time of ocean entry
affects survival. His research indicates that proportionally
more larger smolts at ocean entry survived to adulthood versus
smaller smolts. Currently A. Claiborne is working on a project
that tests whether size-dependent mortality occurred between the
time of freshwater emigration and a later period during the first
summer at sea for Columbia River sub-yearling Chinook salmon
collected in 2010 and 2011 in the Columbia River estuary and
later off the coasts of Oregon and Washington. Additionally, A.
Claiborne is developing a baseline to differentiate hatchery- and
naturally-reared individuals from this project that, if accurate,
will be useful for comparing many metrics between hatcheryand naturally-reared juveniles and could provide a basis for
examining other populations from the Columbia River basin.
Columbia River Estuary Studies: FE and Conservation
Biology Division scientists have been regularly sampling the
pelagic environment in the lower Columbia River estuary for
forage fishes and juvenile salmon. This program is led by Drs.
Weitkamp and Jacobson, with assistance from M. Litz, A.
Claiborne, P. Bentley (NOAA-Hammond Facility), and others.
Information generated from this research includes the timing of
various stocks of juvenile salmon through the estuary and into
the ocean, the size and health of juvenile salmon in the lower
estuary, the relative abundance of different forage fish species,
length-age frequency distributions, and comparisons to offshore
catches of forage fishes. Ultimately this study should identify if
estuaries provide a “critical” habitat for a resource (forage fish),
which strongly influences salmonid marine survival and the role
the lower estuary plays in juvenile salmon life histories.
A team of researchers led by D. Bottom and supported by funds
from the U.S. Army Corps of Engineers has been evaluating
the effects of flow management and historic habitat change
on juvenile salmon in the Columbia River estuary since 2002.
A primary goal of the research is to examine the estuary’s
importance as a rearing area for juvenile salmon and to support
ongoing estuary restoration activities that are intended to benefit
the recovery of 13 at-risk salmon stocks in the Columbia River
basin. The study evaluates fish and prey assemblages within
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selected tidal wetlands; analyzes historical changes in flow,
sediment input, and salmon rearing opportunities throughout the
tidal river; and evaluates the effects of habitat change and flow
regulation on estuarine food chains supporting juvenile salmon.
K. Jacobson and A. Claxton examine parasite communities
of juvenile salmon to provide independent indices of juvenile
salmon diet, habitat use, and habitat health within the Columbia
River estuary. Scientists 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.
In 2010 the NOAA research team secured funding from the U.S.
Army Corps of Engineers to expand their research activities
into the upper tidal fluvial portion of the estuary, which extends
~233 km from the river mouth to Bonneville Dam. During
the first two years of study, a continuous series of bimonthly
salmon surveys were completed to determine the genetic stock
composition and distribution of juvenile Chinook salmon
migrating through the estuary. These results will define key
habitat complexes in the tidal fluvial reaches of the estuary that
are utilized by a diversity of Columbia River salmon stocks.
The research team designed a series of intensive studies within
these habitats to identify factors that affect salmon habitat
opportunities, abundance, life history, and performance (i.e.,
foraging success, bioenergetics, growth) in the upper estuary.
These results will aid development of estuary restoration
strategies to support salmon recovery efforts throughout the
Columbia River basin.
Integrated Ecosystem Assessments: Beginning in the winter of
2012, Fish Ecology researchers worked with a team of scientists
from Seattle (NWFSC) and the Santa Cruz and La Jolla labs
(SWFSC) to develop an Integrated Ecosystem Assessment of the
California Current to provide managers with a timely report on
the status and trends of the marine ecosystem from the physical
oceanography up to the top trophic levels including humans.
A suite of indicators will be vetted and tracked over time to
understand the way natural and anthropogenic changes affect
components individual and collectively. W. Peterson and J.
Peterson have been providing physical measurements and lower
trophic level biological indicators mainly from the Newport
Line. T. Wainwright has examined status of salmon stocks and
biology and run models of risk assessment. R. Brodeur and
R. Emmett have worked with scientists from OSU to look at
coastal pelagic species and develop community indicators based
on our pelagic fish surveys.
Fishery Bulletin Scientific Editorial Office: The Fishery
Bulletin is an international marine fisheries journal published
by the National Marine Fisheries Service. The Fishery Bulletin
publishes original research reports and technical notes on
investigations in fishery science, engineering, and economics.
The editorial office rotates among the regions of the National
Marine Fisheries Service every three years. In September 2008,
Dr. Brodeur was selected to serve as Scientific Editor and the
Editorial Office moved to the NWFSC Newport Laboratory
from the Alaska Region and he completed his tenure in October
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2011. Julie Scheurer serves as the Associate Editor and continued
on with the position until April 2012 to assist in the transition to
the new editor. The Editorial Office is responsible for reviewing
manuscript submissions, coordinating peer-reviews, editing, and
publishing four issues of the journal each year. Additionally,
the Fishery Bulletin Editorial Office facilitates the reviews and
editing of the NOAA Professional Papers series. Issues of Fishery
Bulletin are available online at http://fisherybulletin.nmfs.noaa.
gov. NOAA Professional Papers are available at http://spo.nwr.
noaa.gov/profpapers.htm.

Fishery Resource Analysis and Monitoring Division
(FRAM):
Dr. Patricia Burke, Groundfish Monitoring Program
Manager

West Coast Groundfish Observer Program: The West Coast
Groundfish Observer Program continues to deploy observers
aboard commercial fishing vessels along the west coast, from San
Diego, CA to Bellingham, WA. The program provides coverage
in eleven fisheries, from nearshore fixed gear fisheries to trawlers
targeting pink shrimp. The West Coast Groundfish Trawl Catch
Share Program, implemented in January 2011, requires 100%
observer coverage while other fisheries have coverage rates
between 2% and 30%.
Fisheries observers sail as biologists aboard commercial fishing
vessels and are responsible for collecting catch and discard
estimates, species composition data, and biological specimens.
Through a cooperative agreement between NOAA Fisheries
and the Pacific States Marine Fisheries Commission (PSMFC),
observer program staff are stationed in Morro Bay and Eureka,
CA; Newport and Astoria, OR; and Seattle, WA. The program
has several staff members stationed at HMSC, including coastal
logistics coordinator B. Alex Perry; training coordinator Jennifer
Cramer; and data debriefers Jason Eibner, Christa Colway, Bo
Whiteside, and Toby Mitchell. Eric Brasseur provides gear and
other logistical support. The program conducted three threeweek training courses for new observers and four four-day
briefings over the past year to ensure an ample number of trained
observers for the catch share and non-catch share programs. The
observer program assisted in safety training for FRAM’s at-sea
survey staff here at the HMSC. The observers have collected
fish specimens for several different labs, research projects, and
the Oregon Department of Fish and Wildlife for education and
outreach programs.
Tragedy struck the observer community when fisheries observer
Chris Langel lost his life when the fishing vessel Lady Cecilia
was lost at sea on March 10, 2012. Chris had just completed
training at the HMSC and was on his first trip as a west coast
observer.
Resource Surveys:
Groundfish Bottom Trawl Survey: The FRAM West Coast
Groundfish Bottom Trawl Survey (WCGBTS) members stationed
at the HMSC are biologists Keith Bosley, John Buchanan, Aaron

Chappell, Peter Frey, Dan Kamikawa, and Doug Draper. They
are responsible for conducting the annual coast-wide groundfish
trawl survey. The survey runs from Washington to California
using a stratified random site selection design (from 55 m to
1,280 m in depth). These surveys are designed to provide
information needed to determine the relative abundance and
distribution of groundfish species along the continental shelf and
slope off the Washington, Oregon, and California coasts.
The 2012 groundfish survey began with the annual at-sea safety
training and survey orientation sessions held at the HMSC during
the first week of May. The contracted fishing vessels Noah’s Ark
and Ms. Julie embarked upon the first pass of the survey in May
and will return in late July. The second pass, using contracted
fishing vessels Excalibur and Noah’s Ark, departs in August and
is expected to conclude in late October. In addition to FRAM
survey members and scientists, participants in the annual bottom
trawl surveys have included graduate students from Oregon State
University, the University of Washington, and Moss Landing
Marine Laboratories, as well as biologists from the Oregon
Department of Fish and Wildlife.
As part of the 2011 survey, scientists also examined the
abundance of benthic organisms in a known hypoxic area off the
Oregon coast. Since 2002, seasonal hypoxia has been observed
extending over an area greater than 700 km2 offshore of Newport,
OR. FRAM dedicated 3-days of the groundfish survey in
August 2011 to examining the abundance of demersal fish and
invertebrates within the hypoxic zone in greater detail, as was
initially done in 2007.
Integrated Hake Acoustics Survey: Scientists from the FRAM
Acoustics group conduct fisheries acoustic surveys and carry
out post-cruise analysis of the collected survey data. Pacific
hake is a primary target of this survey. The acoustics group also
works on fisheries related research projects such as examining
the environmental factors driving the distribution of groundfish
species and the application of acoustic and other advanced
technologies to fisheries problems.
In 2012, the group is undertaking a survey that is the first of its
kind: a joint acoustic survey combining acoustic and fishing
protocols for Pacific hake and Pacific sardine. This survey is
a collaborative effort between the Northwest Fisheries Science
Center (Pacific hake) and the Southwest Fisheries Science Center
(Pacific sardine). Both surveys use similar acoustics technology
to detect schools of fish. The ground truthing - fishing or
sampling to confirm the acoustic signal and species - for hake
takes place with daytime midwater trawling and the ground
truthing for sardine takes place at night with a pelagic trawl.
The Joint Hake-Sardine Survey began on June 25 and is
scheduled to run until August 28, 2012 aboard the NOAA ship
Bell M. Shimada and the F/V Forum Star. The hake fishing
will take place on the F/V Forum Star and acoustics and sardine
fishing aboard the Shimada. The west coast hake industry has
donated the Forum Star for use in this trial joint survey. The
survey effort covers the area from Morro Bay, California (35°N),
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to the northern extension of the hake and sardine into Canada.
The scientific team from Newport includes FRAM scientists Julia
Clemons, Alicia Billings, Peter Frey, Aaron Chappell, and Doug
Draper.

review assessment methods for data-moderate groundfish stocks
was held in Seattle in late June 2012, and it is expected that the
PFMC will begin considering the results of a limited number of
such assessments in 2013.

Groundfish Stock Assessment Team: The FRAM Division
has lead federal responsibility for Pacific coast groundfish
assessment activities. Members of the stock assessment team
(STAT) participate in a wide range of research, including stock
assessments, and the incorporation of findings into the federal
fishery management process. Three members of the stock
assessment team are stationed at the HMSC: Andi Stephens, stock
assessment analyst; Stacey Miller, stock assessment coordinator;
and Curt Whitmire, information technology specialist.

Owing to the PFMC’s biennial assessment review cycle, 2012
provides the STAT with an opportunity to make progress on a
variety of research endeavors which foster improvements in
fishery science and management. These projects include efforts
to improve the efficiency and accuracy with which assessment
inputs are assembled and processed, develop and test new
methods for coping with and describing uncertainty in stock
assessments, and prepare contributions to larger analyses for the
PFMC, such as Integrated Ecosystem Assessments and the review
of the Essential Fish Habitat policy.

In general, fishery stock assessments conducted by the STAT
estimate productivity, current status, and allowable catch levels
for Pacific coast groundfish resources, along with past and nearfuture trends in abundance. For species that have been declared
overfished, the STAT also conducts rebuilding analyses, which
involve projecting the status of resources into the future under a
variety of alternative harvest strategies. These analyses provide
information to policymakers about the tradeoffs between levels
of catch and the length of time needed to rebuild these species.
The peer-reviewed assessment and rebuilding results provide the
scientific basis for the management of the groundfish fisheries
off the west coast of the United States, including the setting
of Overfishing Limits (OFLs) and Allowable Biological Catch
(ABCs) as mandated by the Magnuson-Stevens Act, and its
subsequent amendments.
During 2011, benchmark, or full, assessments were conducted
for nine Pacific coast groundfish stocks, including Pacific
hake, Pacific ocean perch, petrale sole, widow rockfish, spiny
dogfish, sablefish, Dover sole, greenspotted rockfish, and
blackgill rockfish. Benchmark assessments are peer-reviewed
within the Pacific Fishery Management Council’s (PFMC)
Stock Assessment Review (STAR) process. The STAR
process is an in-depth, multi-day peer review panel meeting.
Participation varies with each panel but includes member(s)
of the Council’s Scientific and Statistical Committee (SSC), as
well as independent reviewers. The peer review panel meeting
for the sablefish and Dover sole stock assessments was held on
the HMSC campus at the NWFSC in July, 2011. For the first
time in 2012, the assessment for Pacific hake was conducted and
reviewed under the terms of the U.S. Agreement with Canada on
Pacific Hake/Whiting. This was the only assessment that FRAM
will conduct in 2012.
In addition to the benchmark assessments, stock assessment
analysts conducted updated assessments for rockfishes
including bocaccio, canary, darkblotched and yelloweye stocks
and rebuilding analyses for all overfished stocks. Updated
assessments and rebuilding analyses are reviewed solely by
the Council’s SSC. In addition to these traditional forms of
assessment considered by the PFMC, the STAT is actively
engaged in researching methods for developing scientific
guidance for species where data are more limited. A meeting to
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The HMSC assessment team is also involved in ongoing
activities that include collaborating with analysts from OSU
and the Southwest Fisheries Science Center to create a multispecies, bio-economic model for use in evaluating management
tradeoffs; leading and contributing to OSU/HMSC courses on
the Stock Synthesis assessment software and the R programming
language; collaborating on a coupled population-habitat model
of Coho salmon with scientists from the Conservation Biology
Division; creating improved techniques for portraying fisheryrelated data, particularly confidential data, in spatially-explicit
ways; contributing to national coral reports and stock assessment
reporting; and supporting efforts to evaluate the ability of
advanced sampling technologies (e.g., autonomous underwater
vehicles, remotely-operated vehicles) to measure habitat-specific
densities of various demersal fishes.
Cooperative Fish Ageing Project (CAP): The Cooperative
Ageing Project (CAP) provides direct support for U.S. West
Coast groundfish stock assessments by providing ages derived
primarily from otoliths. Otoliths are fish ear bones, and they
accumulate annual layers that can be read in much the same way
as tree rings. The program is funded by FRAM through a grant to
the Pacific States Marine Fisheries Commission, and is housed at
HMSC. CAP routinely provides 20,000 to 30,000 ages annually.
Pacific coast groundfish, particularly rockfish, can live to be
more than 100 years old. These long-lived species commonly
reach their maximum length within the first 20-30% of their
maximum lifespan, which can limit the usefulness of individualfish length data. While otoliths (and other ageing structures)
are more difficult to collect and read, age determinations are of
fundamental importance for understanding rates of fish growth,
year-class strength, and the vulnerability of segments of each
stock to fisheries and survey monitoring.
Although the complete list of species to be assessed for the
Pacific Fishery Management Council in 2013 will not be finalized
until September, work is already underway to insure that age
determinations will be ready for those species that have been
identified. Ageing specialists located at the HMSC include
Patrick McDonald, Nikki Atkins, Betty Kamikawa, Omar
Rodriguez, Brooke Higgins, Cassandra Whiteside, and Lance
Sullivan. The latter three age readers were hired in the fall to not
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only backfill an opening that we had when Meredith Cavanagh
left, but to keep up with the ever-increasing demand from the
assessment team.
In addition to routine ageing efforts, ageing specialists participate
in FRAM-directed surveys and collaborate with stock assessment
scientists and staff from other ageing labs to improve current
ageing methods, evaluate alternate ageing approaches, and better
understand uncertainty associated with age determination. In
the spring we sent two of our most experienced age readers
to Seattle to participate in a Spiny Dogfish Ageing Workshop,
which focused on methods for collecting, preparing, and ageing
dogfish vertebrae. It is thought that vertebrae may provide
better age estimates than spines, which have traditionally been
used for ageing this species. Our lab will also participate in
an ageing exchange of spines and vertebrae amongst 4 groups:
Alaska Fishery Science Center-Juneau, NWFSC, Washington
Department of Fish and Wildlife, and a private consultant. Our
lab also cleaned and prepared over 4,000 spines from long-term
storage. In some cases, these spines had been frozen for up to 9
years in our walk-in freezer. These structures will be ready to age
for the next spiny dogfish assessment.
The CAP will continue to work with NWFSC assessment
scientists to investigate rapid age determination methods using
otolith morphometrics. Possible benefits of this method should
include faster and more precise ageing with no reduction in
accuracy, thus decreasing subjective analysis. It is now part of
our practice to weigh all otoliths before they are aged. We have
over 6,000 weights from sablefish, Pacific hake, canary rockfish,
darkblotched rockfish, and Pacific Ocean perch.
Additionally, CAP continued to provide age data for vermillion
and sunset rockfish caught from FRAM’s Southern California
Shelf Rockfish Hook and Line Survey. The ages will provide
information to compare growth between the two stocks and
shed light on potential biological differences that may support
managing the stocks separately.
Habitat and Conservation Engineering: The FRAM Habitat
and Conservation Engineering (HCE) group - Waldo Wakefield,
and Mark Lomeli and Matthew Yergey (collaborators from the
Pacific States Marine Fisheries Commission) - is located at
the HMSC. The HCE group is responsible for conducting fish
habitat studies off the U.S. west coast. The team also works with
agency scientists, academic scientists, and the fishing industry to
develop and evaluate modifications to fishing gear to reduce the
impacts of fishing on bycatch species and marine habitats.
The HCE group continues to maintain its ongoing collaborations
with Dr. Chris Goldfinger’s Active Tectonics and Seafloor
Mapping Laboratory (ATSML) at Oregon State University,
developing and maintaining a marine habitat database for the
U.S. west coast. Information from this project feeds directly
into the “PaCOOS, West Coast Habitat Data Portal”. The data
portal can be accessed via the Internet at: http://pacoos.coas.
oregonstate.edu/. The PaCOOS data portal and its underlying
server are currently being updated to support the five-year review
of Essential Fish Habitat (EFH) for Pacific coast groundfishes.

In 2011, the Pacific Fishery Management Council began the
required periodic review of EFH for the groundfish species
managed under the groundfish fisheries management plan. This
EFH review is a three-phase process. The first and current phase
involves the gathering and synthesis of data and information
that was not available during the previous review which was
completed in 2005. The current designations of EFH were
based on best available data developed from 2002 to 2005;
NMFS approved these designations in May 2006. The HCE
has been working with other FRAM scientists, counterparts
at the Southwest Fisheries Science Center, and collaborators
at Oregon State University and University of Washington to
provide information in support the 5-year review of EFH.
Sources of information include published scientific literature and
unpublished scientific reports; solicitation of data from interested
parties; and the review of previously unavailable or inaccessible
data sets. Coast-wide maps were updated for (1) bathymetry
and interpreted groundfish habitat types; (2) the distribution and
extent of groundfish fishing effort (as potential impact to EFH);
(3) the distribution and relative abundance of biogenic habitat
(i.e., sponges and corals); and (4) spatial management boundaries
(as potential mitigation of impacts). In addition, new information
has been identified on habitat associations for the 90+ groundfish
species, including modeling efforts relevant to the determination
and designation of EFH. This 5-year review represents a major
update of the groundfish habitat assessment for the California
Current and will have research and management applications well
beyond satisfying the regulatory guidelines associated with EFH.
In spring 2012, HCE initiated a fishing-vessel-based cooperative
research survey of young-of-year (YOY) groundfishes along
the Newport Hydrographic Line. This survey is conducted
synoptically with ongoing NWFSC zooplankton/physical
oceanography sampling by the Estuarine and Ocean Ecology
Program, a continuous time series that has been maintained
since 1996. On each cruise, hydrographic measurements and
zoo/ichthyoplankton samples are collected at stations ranging
from 1 to 25 miles from shore. For the current study of YOY
groundfishes, a 2-m wide by 0.5-m high video beam trawl
system, equipped with a high- definition video system is being
used to collect fish samples as well as video of fish habitat and
behavior. This project is linked to an ongoing collaboration
with Dr. Lorenzo Ciannelli’s lab in the College of Earth, Ocean
and Atmospheric Sciences at Oregon State University on the
effects hypoxia on juvenile groundfishes.
In 2011, the west coast limited entry groundfish trawl fishery
began management under a Groundfish Trawl Rationalization
Catch Share Program (Pacific Fisheries Management Plan
Amendments 20 and 21). This new program establishes annual
catch limits and individual fishing quotas along with individual
bycatch quotas. These complex fishery management measures
have created increased demand for bycatch solutions in the
groundfish trawl fishery. Currently, bycatch of overfished species
in the west coast groundfish trawl fishery constrains the fishery
such that a substantial portion of available harvest is left in the
ocean. The HCE group, working in collaboration with the Pacific
States Marine Fisheries Commission, has continued work on a
wide range of research projects and outreach to reduce bycatch in
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Pacific coast fisheries, and recently, to respond to industry needs
resulting from the Catch Share Program.
Since 2009, the NWFSC has iteratively developed and tested
an open escape window bycatch reduction device (BRD) to
reduce Chinook salmon and overfished or rebuilding rockfish
species (e.g., darkblotched, canary, and widow) bycatch in
the Pacific hake fishery. In 2011, this BRD was tested using a
recapture net to quantify fish escapement rates under normal
commercial fishing operations. Of particular interest was the
gear’s performance under high volume catches of Pacific hake.
Results from this study showed reductions in Chinook salmon,
yellowtail rockfish, and widow rockfish bycatch by 21.4, 8.3,
and 8.3%, respectively. Escapement of Pacific hake, the target
species, was 1.2%. Earlier studies conducted on the same BRD
employed artificial illumination, whereas, escapement rates
measured with the recapture net were made in the absence of
artificial illumination.
In a second project, and in response to fishermen’s concern about
Pacific halibut bycatch, a flexible sorting grate bycatch reduction
device (BRD) designed to reduce Pacific halibut bycatch was
field-tested. The BRD was built around a four-seam tube of
netting that is inserted between the trawl’s intermediate and
codend and includes two vertical panels (7.5” mesh) and an exit
ramp (5.5” mesh) constructed of AQUAPEX® (cross-linked
polyethylene tubing). The flexible grate sorts fish by size as they
move towards the codend. The concept of design is that fish
smaller than the sorting grate openings will be retained, whereas
fish greater than the sorting grate openings will be excluded
from the trawl via the exit ramp. Results showed Pacific halibut
bycatch reduced 57% by number and 62% by weight. Target
species loss ranged from 9% to 22%.
In 2011 - 2012, the HCE expanded its program to provide
direct observation video camera systems to fishermen for use in
evaluating industry-designed approaches to reducing bycatch and
impacts to benthic habitats. The HCE has successfully operated
the loaner program for 1 ½ years with applications across the
midwater trawl, bottom trawl, and pink shrimp trawl fisheries
(For more information and examples of video footage, visit http://
www.nwfsc.noaa.gov/research/divisions/fram/habitat.cfm).

Oceanic and Atmospheric Research Division
Pacific Marine Environmental Laboratory (PMEL)
Vents Program
Steve Hammond, Director

The NOAA Vents program is currently engaged in its 28th year
of interdisciplinary oceanographic exploration and research at the
HMSC. The program’s principal focus is on improving society’s
understanding of ocean ecosystems, living marine resources, and
factors causing oceanic environmental change though processes
including submarine hydrothermal activity. Leveraging the
technologies Vents scientists have used in the hydrothermal
venting research, research has also been extended to monitoring
and understanding ocean acoustic signatures (natural and man38

made) throughout the global ocean depths and remote localities.
The Vents Program HMSC staff includes federal Principal
Investigators (Bob Embley, Steve Hammond and John Lupton)
and OSU’s Cooperative Institute for Marine Resources Studies
(CIMRS) PIs (Bill Chadwick, Bob Dziak, Holger Klinck,
Haru Matsumoto and Dave Mellinger). The research support
staff includes both federal and CIMRS employees (Andra
Bobbitt, Leigh Evans, Matt Fowler, Ron Greene, Joe Haxel,
Sara Heimlich, Jonathan Klay, Andy Lau, Susan Merle, Sharon
Nieukirk, Anna Semple and Lu Yang).
2010-2011 highlights of Vents’ research endeavors and
accomplishments include:
•NOAA Vents scientists published three papers in Nature
Geoscience about the 2011 eruption at Axial Seamount. The
papers describe deformation and seismic monitoring of the
eruption as well as high-resolution mapping of the new lava
flows. Both the deformation and seismic data showed longterm and short-term precursors to the 2011 eruption that could
be used to forecast future eruptions at Axial Seamount. This is
particularly important because Axial will soon be the site of a
cabled observatory, as part of the Ocean Observatories Initiative
that will make real-time monitoring of the volcano possible for
the first time. NOAA Vents scientists are designing and building
some of the instruments that will be placed on the cable at Axial.
• The submarine seismic and volcanic state of the entire NE
Pacific continues to be monitored by means of Vents unique
access to the US Navy’s real-time SOSUS hydrophone arrays.
In FY 11-12, a major focus of the Vents Ocean Acoustics
project was the analysis of these US Navy hydrophone recorded
earthquakes detected throughout the Northeast Pacific Ocean
which lead to the identification of volcanic and tectonic events
off the Washington, California, and Oregon coasts. Since 2007
we have supplemented the Navy array with deployments of
ocean bottom hydrophones within the summit caldera of Axial
Seamount. This research was rewarded during April 2011 with
the recording of a large eruption of lava within the caldera.
The ocean bottom hydrophone recorded seismic precursors
to the eruption allowing us to develop models for short-term
forecasting of future eruptions. We will continue to deploy this
array at Axial Seamount to provide insights into volcanic
processes here prior to installation of the cabled observatory in
2015. Vents scientists have also developed and are using their
own independently designed hydrophones for the purpose of
extending acoustic surveillance of natural phenomena. This
includes volcanic eruption and detection and characterization
throughout the global ocean, ocean ambient noise assessment
(from energy production and commerce) as well as identification
and distribution of cetacean populations.
•The hydrophone derived earthquake locations and submarine
eruption monitoring lead to several collaborative efforts with
oceanographers and geologists within NOAA, as well as the
Institute for Ocean Sciences (Canada), Oregon State University,
North Carolina State University, and the Universities of
Washington, Hawaii, and Oregon. A major goal of this year’s
research effort was submission of an invited paper synthesizing
the past, present and future of hydroacoustic mointoring of
volcanic eruptions at mid-ocean ridges. This paper was published
in a special issue of the Journal Oceanography on mid-ocean
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ridge processes.
• Vents is now pioneering development and use of autonomous
ocean gliders and other near-real time AUV platforms which will
be equipped with sensors for a variety of acoustic monitoring
missions.
•With support from NSF, Vents Acoustics deployed eight
autonomous hydrophones in the equatorial Atlantic in 2011-2012.
The goal of this project is test models of earthquake predictability
on Atlantic transform faults as observed at other transform
faults in the Pacific. We will also use this hydrophone data to
characterize the cetacean populations present at the equatorial
Atlantic as well as the level of ambient noise introduced into to
the ocean by shipping and seismic exploration activity. We will
also be recovering a portable hydrophone deployed near West
Mata submarine volcano near Western Samoa in August 2012.
This data will be used to characterize the long-term behavior and
outflow of gas from this explosively erupting volcano. We also
will study the link between explosive activity and large debris
flows down the flank of the submarine volcano caused by the
eruptions.
• A U.S. Department of Energy supported baseline
characterization of acoustic amplitude levels and frequency
distributions for the Northwest National Marine Renewable
Energy Center’s ocean test facility off Newport was completed by
Vents scientists prior to an initial industry test installation (Wave
Energy Technology-New Zealand) scheduled for August 2012.
Efforts will continue with monitoring environmental impacts of
wave energy conversion buoy acoustic transmissions through
ship based recordings and longer term mooring deployments.
• The NOAA/PMEL Helium Isotope Laboratory here in Newport
has continued work on gases in submarine volcanic rock and
water-column samples from a variety of sites around the world.
These include recent sample collections of gas bubbles emanating
from Kolumbo submarine volcano, which is situated on the
flanks of Santorini in the Mediterranean Sea, and samples from
the Chile Rise, a submarine spreading center off the coast of
south America. The helium group has continued to focus on the
Northwest Lau Spreading Center (NWLSC) located between
Samoa and New Zealand. This spreading zone is of particular
interest since it appears to have been affected by intrusion of
material from the distant Samoan hotspot or mantle plume,
which is similar to the Hawaiian hotspot. All of the rocks and
submarine hot spring fluids from this region are marked with
excess amounts of helium-3, the rare isotope of helium. Most
recently the helium laboratory showed that rocks from the
NWLSC also have anomalous neon isotope signatures also
consistent with contamination with Samoan hotspot material.
• Much effort was devoted to arranging for a complex cruise
to the NE Lau Basin near Samoa in September of 2012. This
expedition will use a remotely operated vehicle from the
University of Bremen (Federal Republic of Germany) to explore
sites of submarine hydrothermal and volcanism that have been
discovered by water column and towed camera in the past few
years. To gather additional data in preparation for this effort,
Embley participated in a month-long expedition on the University
of Hawaii research vessel R/V Kilo Moana in November of
2011. One of the highlights was the discovery of major depth
changes in the summit of the erupting volcano West Mata
during 2011, indicating that a major submarine volcanic event

might have occurred. Deep-towed camera and mapping using
an autonomous vehicle collected during the expedition yielded
new information about the sites to be explored by the ROV
in September. This will be an interdisciplinary, multinational
expedition with scientists from Australia, New Zealand as
well as NOAA, Oregon State University, Oregon Health and
Science University, The University of Hawaii, the University of
Washington and Woods Hole Oceanographic Institution.
• The marine mammal bioacoustics group continued developing
data-collection platforms and analysis methods, and then
used these for studying marine mammal species. The group’s
collaboration with researchers at the University of Washington
has led to deployments of an acoustically-equipped Seaglider™
on numerous occasions. Data from these deployments were
used to examine occurrence and diel behavior of cetaceans,
particularly beaked whales, off the coast of Kona, HI and also off
Andros Island in the Bahamas. Autonomous hydrophones were
recovered from east of Greenland (Fram Strait and Greenland
Sea) and the data from them about baleen whale vocalizations
was analyzed, revealing large numbers of sei whale sounds
farther north than previously found. Ocean noise levels were also
investigated in relation to amounts of whale vocalization activity.
Algorithms were investigated for detecting and classifying
whistles and clicks of odontocete cetaceans (toothed whales,
dolphins, and porpoises), and for estimating the population
density of marine mammals from acoustic data. Part of this
involved developing high-quality datasets for training and testing
these algorithms. The group also hosted the Fifth International
Workshop on Detection, Classification, Localization, and Density
Estimation of Marine Mammals using Passive Acoustics, which
was held 21-25 August 2011 at Timberline Lodge, Mt. Hood, OR.

U.S. Department of Agriculture
(USDA)

Agricultural Research Service (ARS)
Mark Camara, Research Geneticist
Brett Dumbauld, Aquaculture Ecologist

The Agricultural Research Service is the federal scientific
research agency responsible for solving agricultural problems of
national importance and developing solutions to a wide range of
problems related to food and agriculture. ARS generally makes
long-term commitments of resources to problems unlikely to have
solutions with the quick commercial payoffs that would attract
private funding. Since 2003, the ARS mission at HMSC has been
to work with the shellfish aquaculture industry in the Pacific
Northwest region to address issues such as summer mortality in
oyster growing areas, to develop genetically improved stocks of
commercially important shellfish, and to develop an improved
understanding of the ecology of bivalve shellfish aquaculture
in the estuarine environment, reduce mortality due to pests, and
insure environmentally compatible shellfish culture practices.
The USDA supports two research programs at HMSC, a shellfish
genetics program led by Mark Camara (until his departure in May
2012) and a shellfish ecology program led by Brett Dumbauld.
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The objective of the Shellfish Genetics Program is to employ
both traditional quantitative genetics and molecular genetics to
gain knowledge that can be used to improve breeding stocks for
Pacific Northwest shellfish aquaculture. The program has worked
in close collaboration with the Molluscan Broodstock Program
(MBP), a USDA-funded oyster breeding program working to
improve economically important traits such as growth rate/
efficiency, reproduction, survival, disease resistance, and product
quality.
This past year, the Shellfish Genetics Program’s
accomplishments include:
•

Estimating the additive genetic, non-additive genetic and
environmental covariance matrices for larval and field
performance in currently available germplasm of the Pacific
oyster using a multi-year animal model approach. Oyster
breeding currently relies on lengthy and labor-intensive field
trials for selective breeding and focuses entirely on yield
during grow-out. This research is designed to incorporate
larval performance and product quality into breeding
objectives using molecular testing and a rigorous evaluation
of the genetic (co)variances of these characters. Washington
Sea Grant funding was obtained to enable a large breeding
experiment to be performed in collaboration with the
University of Washington and Taylor Shellfish. Oyster
broodstock were obtained, the water treatment system was
set-up at the hatchery, and genotyping test runs conducted for
the full-scale effort which will be initiated in 2013.
Identifying genetic markers for economically important traits
in Pacific oysters to enable marker assisted selection. Gene
mapping experiments were conducted to identify genes that
control the expression of previously identified traits related
to reproductive effort in Pacific oysters. This research
is designed to enable marker-assisted selection to reduce
reproductive effort and the associated metabolic disturbances
that result from increased temperature and food conditions
and contribute to summer mortality in cultured Pacific
oysters.
Developing a collaboration with other university researchers
to apply “next generation” DNA sequencing and advanced
bioinformatics and identify gene expression differences
between high-reproductive effort and low-reproductive effort
individuals of Pacific oysters. Genes identified by this work
will provide candidate genes for subsequent qPCR analysis
and QTL mapping, and will be informative for markerassisted selection. In addition, several pools of larvae,
challenged with Vibrio tubiashii, a pathogen associated with
recent Pacific oyster larval mortality events, were analyzed
with next-generation sequencing to identify differential gene
expression between treatments as well as potential allele
frequency changes before and after treatment.

•

•

The Shellfish Ecology program has two objectives: 1) Develop
effective population control strategies for two species of
burrowing shrimp (Neotrypaea californiensis and Upogebia
pugettensis) that cause substantial damage to oyster crops in
Oregon and Washington and establish protocols for identifying
40

sources of juvenile oyster mortality that constrain aquaculture
production in West Coast estuaries. 2) Quantify the spatial extent
and follow the trajectory of aquaculture practices on intertidal
estuarine habitats like eelgrass and open mudflat, examine the
functional role of these habitats including aquaculture for fish
and invertebrates, and assist the shellfish industry in developing
farming practices and farm plans that are compatible with the
habitat requirements of these species.
This past year, the Shellfish Ecology Program’s
accomplishments include:
•

•

Monitoring burrowing shrimp populations in four coastal
estuaries and examining aspects of population dynamics that
might be beneficial in designing integrated pest management
practices to control them for aquaculture. The average
density of both mud and ghost shrimp has declined over
time and mapping efforts in Yaquina Bay, OR and Willapa
Bay, WA suggest that shrimp populations have also declined
in size and extent. A collaborative project with Dr. John
Chapman at HMSC indicates that increased prevalence
of an introduced parasitic bopyrid isopod coincided with
the decline in abundance of mud shrimp. These isopods
effectively eliminate egg production in infected female
shrimp and this reduced reproduction likely contributed
to recorded population collapses in many estuaries from
Washington to California. Declines in ghost shrimp
populations however, cannot be attributed to parasites, so we
are tracking annual recruitment to these shrimp populations
and its contribution to subsequent year class strength to
discern what other factors influence population trends.
Recruitment of both shrimp species to Washington estuaries
has been low since the mid 1990’s and this correlates
directly with population declines there. Substantial ghost
and mud shrimp settlement occurred in Oregon estuaries in
2010 and 2011 respectively and we are tracking survival of
these shrimp and their contribution to the population. These
results are important because they imply that in addition to
finding alternative control measures for controlling adult
shrimp, a basic understanding of recruitment and the ecology
of burrowing shrimp as pests is essential to meeting the
goal of integrated pest management on aquaculture beds.
Low shrimp recruitment and declining populations should
be reducing the current need to control them for shellfish
aquaculture in Washington estuaries, but tracking recruitment
might increase that same need in the future.
Developing a standard tool to assess juvenile oyster mortality
and growth. Shellfish growers report substantial differences
in growth and unexplained losses immediately after planting
their crops. We collaborated with the MBP program and
the Whiskey Creek shellfish hatchery in Netarts, Oregon to
have oysters from a high yield MBP family and those from
a wild stock set on small ceramic tiles that can be easily
photographed and monitored in the field. These tiles were
deployed at numerous shellfish growing sites in Willapa
Bay where we are measuring and controlling for potential
sources of mortality (e.g. oyster drills, crab abundance,
sedimentation) and factors influencing growth (e.g.
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temperature, tide height, distance to estuary mouth).
Examining the functional role of oyster aquaculture in
the estuarine ecosystem. Aerial photography of Willapa
Bay, Washington was used to create an intertidal aquatic
vegetation GIS layer. Extensive ground-truthing and
mapping was conducted to produce burrowing shrimp
and sediment layers and improve an existing intertidal
bathymetry layer. Interviews with shellfish growers were
used to produce a current aquaculture use layer and we also
digitized an 1892 map to create a historic native oyster layer
for this estuary. An underwater video system and small traps
were developed and are being used to track use of these
intertidal habitats by fish and invertebrates including juvenile
English sole and Dungeness crab which inhabit West Coast
estuaries as nurseries during their first year of life. We have
found that English sole utilize structured habitat like eelgrass
and oysters more frequently than open unstructured mudflat.
We deployed small shell bags to examine Dungeness crab
settlement across the estuarine landscape in 2012 and we are
currently assessing the results of English sole tethering and
growth experiments to further determine the functional role
of these habitats and model this at the estuarine landscape
scale using the Willapa Bay GIS.

U.S. Fish and Wildlife Service
Oregon Coast National Wildlife Refuge Complex
Roy W. Lowe, Project Leader

The Oregon Coastal Field Office supports U.S. Fish and Wildlife
Service (USFWS) 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
(NWR) and two Wilderness Areas spanning the Oregon coastline.
The 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 2011-12, the Oregon Coast National Wildlife
Refuge Complex had nine permanent employees, of which
seven were stationed at the HMSC in addition to a temporary
Biological Technician, a temporary Office Clerk, a term
Volunteer Coordinator, and an Environmental Education Intern.
Two of the Complex’s permanent employees were stationed
at the Refuge Complex’s South Coast Office in Bandon, along
with a term Restoration Biologist, an Environmental Education
Intern, and numerous volunteers. 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 Nestucca Bay refuge. In August 2011, the USFWS acquired
the former Lyda tract, a 20.8 acre parcel of pasture and wetland
located adjacent to the Little Nestucca River. This parcel
contains primarily open pasture and is an important addition to
the Refuge’s land base for providing high quality forage and

sanctuary for wintering geese.
After more than 10 years of land acquisition, planning, design
and preparation, the 418-acre Ni-les’tun Tidal Marsh Restoration
Project on Bandon Marsh NWR was constructed from 2009 –
2011. During Phase I (summer of 2009) construction activities
involved the obliteration of over 11 miles of small agricultural
drainage ditches. Some of the new tidal channels that deliver
tidal flows to the upper marsh were also dug during this phase.
As part of Phase II construction (summer of 2010), the majority
of the 5 miles of sinuous tidal channels were dug and 4 miles
of larger drainage ditches filled. In the final Phase III (summer
of 2011) the dike and tide gates along the river were removed.
The removal of the tide-restricting dikes and gates now allow
the unimpeded return of the daily tides to this historic salt marsh
for the first time in more than a century. An on site dedication
ceremony attended by 200 people was held on October 1, 2011.
The restoration project also involved two other major wildlife
refuge construction projects that were completed in the summer
of 2011. In 2010, North Bank Lane, a county road, was raised
approximately 7 feet along two extended locations within the
refuge to prevent flooding due to tidal inundation and to improve
safety. During the 2010 roadwork, two huge fish friendly road
culverts were installed. In 2011, road construction and rebuilding
including paving was completed along 3.2 miles of North Bank
Lane. The third restoration related construction project of
undergrounding of a large electrical transmission line that crosses
the Refuge and Coquille River was mostly completed in 2010
however, the old overhead poles and lines were removed in the
summer of 2011 prior to the tides flooding the historic marsh.
Information concerning the Ni-les’tun Unit of Bandon Marsh
NWR restoration project can be found on the project website:
http://www.fws.gov/oregoncoast/bandonmarsh/restoration/index.
cfm,
Prior to restoration the Refuge developed a baseline biological,
hydrological and vegetative restoration effectiveness monitoring
effort for the Ni-les’tun tidal wetland restoration. This effort was
funded by New Carissa Oil Spill Trustees and Oregon Watershed
Enhancement Board. Details of the baseline effectiveness
monitoring effort can be found at:
Baseline Monitoring: Ni-les’tun Tidal Wetland
Restoration (download Link: https://www.onlinefilefolder.
com/4sbKQUgTbrkwHp)
A 5-acre parcel at Nestucca Bay NWR was the site of the first
phase of coastal prairie restoration on the Cannery Hill Unit. The
site was hayed and treated with herbicides to control invasive
grasses; however the native seed was not drilled in as planned in
the fall due to incomplete control of the invasive grasses. The
restoration will expand in summer 2012 to include approximately
20 additional acres. This project is a partnership between the
USFWS and the Institute for Applied Ecology (IAE) to convert
degraded grasslands from non-native pasture grasses to native
coastal grasses and forbs with an emphasis on the species and
structure required to support the federally listed threatened
41

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012
Oregon silverspot butterfly.
U.S. Fish and Wildlife Service personnel conducted annual
aerial surveys of nesting seabirds (e.g. common murre, Brandt’s
cormorant and pelagic cormorant) at colonies and estimated
breeding populations of each species by counting the birds on
digital photographs. An annual aerial survey of California brown
pelicans was conducted to estimate the summer population before
fall migration. Six sub-species of white-cheeked geese including
delisted Aleutian Canada geese and dusky Canada geese, a
species of special concern, were monitored and counted in the
Nestucca Valley. Also, a special monitoring effort to document
the presence of previously marked Semidi Islands Aleutian
cackling geese was conducted at Nestucca Bay. Other wildlife
surveys included the monitoring of peregrine falcons, bald eagles,
black brant, and wintering waterfowl along the Oregon coast.
The Refuge Complex continued (third year of study) to conduct
tufted puffin research at Haystack Rock in Cannon Beach, and
recruited a volunteer to assist with the project. This project is an
applied ecological study that advances knowledge and tests new
techniques for assessment of a declining, at-risk, seabird species.
Haystack Rock is part of the Oregon Islands National Wildlife
Refuge and this project will provide the refuge with additional
data needed to assess seabird status and conservation issues
within the refuge. The project will also yield results that will be
important to Oregon Department of Fish and Wildlife (ODFW)
and the USFWS if the tufted puffin becomes a candidate for
state threatened or endangered species status. Refuge personnel
also assisted with the HMSC Dynamic Revetment Project by
conducting weekly bird and marine mammal surveys to document
use and presence within the revetment and control sites along the
Hatfield Marine Science Center Estuary Trail.
In June 2011, Refuge staff initiated a study to document the
effects that Independence Day fireworks displays have on seabird
colonies at Pirate Cove Rock at Depoe Bay and Coquille Point
in Bandon. Monitoring was focused on populations of breeding
seabirds, particularly the Brandt’s cormorant, pelagic cormorant,
western gull, and black oystercatcher, to examine potential
responses and effects on reproductive success from fireworks
displays. We documented 4.8% Brandt’s cormorant nest failure
at Pirate Cove Rock. Nine of the eleven (82%) total failed
Brandt’s cormorant nests occurred within two days immediately
after the 03 July Depoe Bay fireworks display. One of eleven
(9%) pelagic cormorant nests failed at Pirate Cove Rock on 04
July after the Depoe Bay fireworks event. Fireworks disturbance
is suspected to be the primary cause of these Brandt’s and pelagic
cormorant nest failures and nightvision videography clearly
shows the disturbance that occurred. We did not document
seabird nest failure at Coquille Point Seabird Colony Complex as
a result of the fireworks display. The final report was completed
May 2012 and is available to the public.
The Environmental Education program continues to reach out
to new schools and more students. Oregon’s Annual Junior
Duck Stamp Competition received 387 artwork entries from
public, private, and home schools across the state. The 2012
Oregon “Best of Show” winner was Amy Roluffs, a 17 year
old who attend Tigard High School and practices art at The
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Renaissance School of Fine Art, also in Tigard. She submitted
an acrylic rendition of a Wood Duck, entitled “August Sentinel”.
Amy’s artwork placed 9th in the National Jr. Ducks Stamp
Competition. The Shorebird Sister Schools Program finished
a full decade of Environmental Education in Coos and Lincoln
Counties. The program reached over 700 3rd - 5th grade students
in the communities of Newport, Toledo, Lincoln City, Coos Bay,
Bandon and this year for the first time Philomath. The students
learned about the importance of estuaries, shorebird behavior,
adaptations, migration, and conservation and ended the program
with a field trip to their local estuary. Volunteers are a crucial part
of the work at the Refuge Complex. The program continues to
grow and expand, with volunteers in multiple positions including
maintenance, biological work, interpretation, environmental
education, and administration. Currently we have 80 active
volunteers who have given more than 10,000 hours of their time
during the past year. The dedicated volunteers’ time is worth over
$188,500.

Newport Field Office

Laura Todd, Field Supervisor
The Newport Field Office (NFO) for Ecological Services is
co-located with the Oregon Coast National Wildlife Refuge
Complex at HMSC. The NFO administers the Ecological
Services program of the USFWS on the Oregon coast with a staff
of five permanent employees and various volunteers throughout
the year. The responsibilities of the NFO include administration
of Endangered Species Act requirements such as listing, recovery,
private and state lands conservation for listed species, candidate
conservation, consultation with Federal agencies, and technical
assistance. The Oregon Coastal Program is also administered
out of this office with staff also co-located at the Bandon Marsh
National Wildlife Refuge. The purpose of the program is to
provide funding and technical assistance to support habitat
restoration assessment, habitat restoration projects, and public
education. In addition to these two main functions, the NFO also
occasionally assists with National Environmental Policy Act
responses, wetland dredge/fill permit responses, planning efforts,
spill responses, and a variety of technical assistance requests.
In 2011-2012, the Newport Field Office celebrated a number of
accomplishments:
• Completed 9 restoration or habitat assessment projects under
the Coastal Program, which enhanced or restored: 10 miles
of stream and riparian habitats; 470 acres of wetlands; and 20
acres of upland. These were all implemented according to the
Oregon Coastal Program Strategic Plan, which was reviewed
and updated in 2011.
• To improve the population numbers and distribution of the
threatened Oregon silverspot butterfly over 2,000 pupae and
caterpillars were released at three locations on the central
Oregon coast, with the assistance of numerous volunteers.
To improve habitat, volunteers and Service staff also planted
10,000 early blue violets, the host plant for Oregon silverspot
larvae, and 3,500 nectar plants throughout the central Oregon
Coast. NRCS produced 80 lbs of violet seed and 200 pounds
of nectar and fescue seeds to use in future restoration efforts.
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•

•

•

•

Contributed to Western snowy plover recovery efforts
throughout the state including predator control, nest
protection and monitoring, habitat restoration, law
enforcement, and public education.
Began implementing the Habitat Conservation Plan for
Western Snowy Plovers (HCP) developed by Oregon Parks
and Recreation Department to manage plover on Oregon’s
beaches. The first Site Management Plan was drafted
and reviewed in preparation for full implementation of
restrictions at Bandon State Natural Area in 2013.
The Service continues to work with the Oregon Coast
Aquarium to rescue listed species when needed. In 2011-12,
the Aquarium completed improvements to warming tanks
for cold-shocked sea turtles and other wildlife. And in June,
orphaned plover chicks and a sea turtle were being housed.
The chicks are expected to be released at the end of July or
early August, and the now stable sea turtle will be transferred
to SeaWorld San Diego to complete preparations for release
before September.
Supported a number of recovery projects and habitat
restoration for sensitive species on the Oregon Coast under
the Endangered Species Recovery Implementation Fund,
including projects for western lilies, pink sand-verbena, sea
turtles, plovers, and butterflies.

U. S. Geological Survey
Biological Resources Discipline, Western Fisheries
Research Center - Newport Duty Station
Deborah Reusser, Duty Station Leader

The Newport Duty Station, established in 2010, is part of the
Western Fisheries Research Center (WFRC), located in Seattle,
Washington, and is co-located in the US EPA Pacific Coast
Ecology Branch building at the Hatfield Marine Science Center.
The mission of WFRC is to provide research and technical
assistance to support the best possible stewardship of the
Nation’s natural resources, emphasizing fish populations and
aquatic ecosystems of the West.
USGS scientists in Newport focus their research on defining,
and developing analysis tools to determine how climate change
is affecting the distribution and availability of suitable habitat
for many estuarine species on the Oregon Coast at varying
degrees. The goal is to provide insights and tools toward a
better understanding of what these effects will be. In 2012,
USGS released an Open File report providing analyses and
summarized sea surface temperature (SST) data for the Arctic
at an ecoregional scale (http://pubs.usgs.gov/of/2011/1246/)
and published a journal article on the analysis of nearshore seasurface temperatures in the North Pacific. (http://www.plosone.
org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0030105).
The Newport Duty Station also provides software development
and computer programming expertise to several national and
international programs. Two of these programs are The National

Atlas of the United States (www.nationalatlas.gov) and the North
Pacific Nonindigenous Species Information System (PICESNISIS). The National Atlas is a comprehensive, interactive,
web-based tool for exploring facts about America and its people.
Using maps as the medium, the National Atlas strives to provide
a fun and engaging learning experience for students and learners
of every age. The goal is that these efforts add clarity to what
is often a difficult to conceptualize world of numbers and data,
and by so doing help to further the scientific missions of the
organizations from whom the data for these maps originates. In
2012, new base layers were created at the 1 million scale for 13
dataset and are now available to the public at nationalatlas.gov.
PICES-NISIS is a stand-alone Microsoft Access database
developed jointly by USGS, U.S. EPA and Working Group 21
of the North Pacific Marine Science Organization containing
information about nonindigenous species in the North Pacific.
Biological information of use to the scientific community
regarding the nature and distribution of species tends to primarily
reside scattered within the pages of various scientific journals.
The database gathers together these scattered bits of information
into a searchable database, adding much needed usability to a
wealth of biological information. The final version of PICESNISIS will be released at the annual PICES meeting in October
2012 in Japan and will also be made available through the PICES
website. Development of the web-based application for native
and nonindigenous marine and estuarine species is on going.
An atlas of nonindigenous species in the North Pacific will be
made available on the web in the near future. USGS staff at
HMSC currently consists of 3 federal employees and one student
contractor. USGS interacts with the HMSC and wider university
community both in research and educational programs.

Oregon Department of Fish and
Wildlife
Marine Resources Program

Caren Braby, Program Manager
As part of the Oregon Department of Fish and Wildlife (ODFW)
Fish Division, the Marine Resources Program (MRP) assesses
and manages Oregon’s marine habitat, biological resources and
fisheries (primarily groundfish, shellfish, ocean salmon, coastal
pelagic species, such as sardines, and highly migratory species,
such as albacore tuna). In addition to direct responsibilities
in state waters (from shore to three miles seaward), the MRP
provides technical support and policy recommendations to state,
federal, regional, and international decision-makers who develop
management strategies from shore to 200 miles offshore that
affect Oregon fish and shellfish stocks, fisheries and coastal
communities. ODFW is the lead agency in Oregon’s efforts to
establish marine reserves in ocean waters. The program’s work
focuses on three major categories:
• marine resource policy, management, and regulation
• fisheries monitoring, sampling, and data collection
• research on marine fisheries, estuaries, ocean species, and
habitats.
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Staffing and Budget: MRP headquarters is in Newport at the
Hatfield Marine Science Center on Yaquina Bay. MRP has port
offices along the coast in Astoria, Charleston, Brookings, and a
marine mammal program located in Corvallis. Staffing consists
of about 60 permanent and more than 60 seasonal or temporary
positions. The annual program budget is approximately $8
million: about 70 percent comes from a combination of license
fees, commercial fish fund, lottery funds, and a small amount
of general fund; the remaining 30 percent comes from federal
grants.
Policy, Management and Regulation: The Marine Resources
Program is authorized by the State Legislature in statute and
the Oregon Fish and Wildlife Commission to administer the
regulation, harvest, and management of commercial and
recreational fisheries and management of other marine species,
such as marine mammals, in Oregon. Generally the MRP is
involved in natural resource management from the innermost
margin of estuaries to 200 miles out in the ocean. This includes
fishery management policy development and implementation at
the local, state, regional and international scale.
U.S. ocean fisheries are managed at the federal level through the
Magnuson-Stevens Fishery Conservation and Management Act
(MSA). This federal law forms the framework around which the
west coast states regulate fisheries in state and federal waters. The
law established an area from shore to three miles that generally
falls under state jurisdiction for fishery management. From
three miles to the 200-nautical-mile distance, federal authority
establishes fishery regulations for many species. In some cases
(such as commercial Dungeness crab and pink shrimp fisheries),
the act delegates full authority (in state and federal waters) to
state management. States may set overriding fishery regulations
as long as they are more conservative than those set in the federal
process.
Marine Reserves in Oregon: MRP has been directly involved in
Marine Reserve implementation since 2008, resulting in a system
of five reserve sites within Oregon’s nearshore waters. On Jan. 1,
2012, harvest prohibitions took effect for the first two established
marine reserve sites – Redfish Rocks (near Port Orford) and
Otter Rock (north of Newport) – following the collection of two
full years of baseline data at the two sites. Three new marine
reserve sites – Cape Perpetua (south of Newport), Cascade Head
(north of Lincoln City), and Cape Falcon (south of Seaside) –
were established as mandated by Senate Bill 1510 passed by the
Oregon Legislature (February 2012). The establishment of these
three new marine reserve sites follows an extensive 11-month
public process carried out by ODFW using community teams
to develop recommendations for the three sites. Each of the
community teams represented diverse and balanced stakeholder
interests. Following the community team recommendations
process, the Ocean Policy Advisory Council reviewed and
approved ODFW site recommendations, boundaries and harvest
prohibitions, for the three new sites. Harvest prohibitions do not
take effect until after the completion of two years of baseline data
collection. When feasible, the marine reserve program contracts
with local fishing vessels when conducting data collection, to
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bring direct economic benefits of the reserve system to the local
communities.
Marine reserve monitoring and research work over the past year
included:
• Ecological and human dimensions (social and economic)
baseline data collection for the two established marine
reserve sites (Redfish Rocks and Otter Rock). Final baseline
reports will be available summer 2012.
• Initial post-baseline monitoring at Redfish Rocks and Otter
Rock.
• Planning for baseline monitoring at Cape Perpetua and
Cascade Head.
• Hosting a marine reserves ecological monitoring workshop
(February 2012) to review baseline and monitoring data
and protocols. 31 invited West Coast scientists attended the
workshop in Corvallis.
MRP staff also developed site management plans, collaborating
with local community teams, for the two established sites
(Redfish Rocks and Otter Rock). The management plans outline
strategies for ecological and human dimensions monitoring,
reporting, and evaluation; outreach; compliance and enforcement;
and community and public engagement. The plans also highlight
priorities and implementation efforts of the local community that
complement those of the state.
More information can be found at www.oregonocean.info/
marinereserves.
Coastal and Marine Spatial Planning: MRP staff finalized
compilation, interpretation and analysis of relevant fishery and
ecological datasets (i.e. the Nearshore Ecological Data Atlas,
or NEDA) in support of a marine spatial planning initiative
(Territorial Sea Plan) that is currently being led by the Ocean
Policy Advisory Council (OPAC) and the Department of Land
Conservation and Development (DLCD). This effort culminated
in the identification of biological “hotspots” and mapping
of irreplaceable natural resources that should be protected,
according to State Planning Goal 19. MRP was also involved
in human dimension data analysis (primarily fishery impacts
on coastal economies) for the same planning process. This
information will be used to amend the State’s Territorial Sea Plan
for the purpose of siting Marine Renewable Energy Converters
(e.g. wave energy devices) in the nearshore. Simultaneously,
MRP staff engaged in the planning process for siting alternative
ocean energy developments in federal waters, through the Bureau
of Ocean Energy Management (BOEM) task force. MRP’s
involvement in both the state and federal planning processes is
leading to and facilitating improved access to and analysis of
ecological information that will be useful for years to come in
these and a number of other decision-making processes.
ShoreZone Habitat Mapping: MRP staff, working
collaboratively with the Oregon Department of Land
Conservation and Development (DLCD), initiated a project to
map Oregon’s ocean and estuary shoreline habitats using the
ShoreZone mapping protocol. Used extensively in Washington,
Alaska, and British Columbia, ShoreZone is a coastal habitat
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mapping and classification system in which aerial imagery is
collected specifically for the interpretation and integration of
geomorphic and biological features of the intertidal zone and
nearshore environment. ODFW’s contractor completed the first
phase of the project, aerial imagery collection, in 2011. The aerial
photos may be viewed at http://www.coastalatlas.net/shorezone/.
The second phase (habitat classification and mapping) is
scheduled for completion in early 2013. Once that is complete,
DLCD, will create and host an interactive web site to display the
habitat information along with the aerial imagery.
Fisheries Monitoring and Assessment: The MRP continued
ongoing programs to monitor catch and effort in commercial
and recreational ocean fisheries. Data and biological samples
collected in these programs are used for in-season management
(e.g., tracking progress toward catch limits), evaluating the
success of management measures, and informing fish stock
assessments.
Marine Mammals: ODFW’s Marine Mammal Program is
involved in research, monitoring and management of Oregon’s
seal and sea lion populations. The program addresses California
and Steller sea lion predation on threatened and endangered
salmonids at Bonneville Dam on the Columbia River. Related
work includes marking California sea lions in Astoria and
a Steller sea lion acoustic and satellite telemetry study at
Bonneville Dam.
Other program activities include: participating in the Northwest
Marine Mammal Stranding Network; a multi-year, mark-resight
survival study on Steller sea lions; and analyzing pinniped fecal
samples for better understanding food habits. Federal, state,
and tribal collaborators in program activities included: National
Marine Fisheries Service, National Marine Mammal Laboratory,
U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service,
Oregon State University, Portland State University, Washington
Department of Fish and Wildlife, and Columbia River Inter Tribal
Fish Commission.
Specific accomplishments during 2011-12 included: permanent
removal of ten California sea lions from Bonneville Dam (nine
euthanized, one transferred to Shed Aquarium in Chicago);
captured, marked, and/or applied instrumentation to more than
two dozen California and Steller sea lions; and supported legal
counsel over on-going litigation surrounding the sea lion removal
project. In addition, project staff installed an automated camera
system at Rogue Reef as part of a long-term survival study.
Shellfish Program - Fisheries: The Shellfish Program maintains
a web site at http://www.dfw.state.or.us/MRP/shellfish/ with
information on regulations, recreational and commercial shellfish,
shellfish research projects, shellfishing opportunities, and an upto-date “What’s Open” page. The web site provides recreational
crabbers with catch-per-crabber survey information for several
of Oregon’s most popular crabbing bays. Six areas are monitored
during peak effort periods, and three of those are monitored year
round. The routinely updated Crabbing Reports page on ODFW’s
website provides data from the Recreational Bay Crab Surveys

for Tillamook Bay, Netarts Bay, Yaquina Bay, Alsea Bay and
Coos Bay as well as for the Lower Columbia River. The data on
catch statistics are updated approximately monthly and may be
found at http://www.dfw.state.or.us/MRP/shellfish/crab/reports.
asp. Shellfish staff is making final edits to an upcoming report
that summarizes the effort and catch of recreational crabbers in
Oregon. This report, “The Oregon recreational Dungeness crab
fishery, 2007-2011,” will be available on the MRP website soon.
The recreational razor and bay clam fisheries are also monitored
to determine the total effort and overall harvest rates. The Oregon
razor clam fishery occurs mostly from the South Jetty of the
Columbia River south to Tillamook Head, while the bay clam
fishery occurs in Oregon’s many estuaries. During the 2011
summer field season, spatial data were collected to document
both commercial and recreational clam harvest in Tillamook and
Netarts bays. Specific location information (GPS coordinates)
included species of harvest, and associated habitat data. The
results of this spatial study will help managers understand
patterns of harvest and natural production of bay clams in these
bays.
Shellfish and Estuarine Habitat Assessment: The SEACOR
project surveys estuarine areas important to commercial
and recreational clam harvest. The team documents clams
abundance and describes the habitat associated with each
species. Comprehensive results from the two-year Tillamook
Bay study (2010-2011) will be presented to local community
groups and at several professional meetings throughout 2012.
The results from the Tillamook Bay study, a multi-estuary bay
clam morphometrics study, and a methods comparison study
will be posted on the ODFW shellfish website as soon as they
are available. This past fall, SEACOR initiated a long-term
clam ageing and age validation experiment using a fluorescent
marker (Calcein) to study yearly growth of Pacific cockles.
In 2012, SEACOR will assess the Yaquina Bay estuary and
subtidal broodstock in Tillamook Bay. Reports, maps, and other
information produced by the SEACOR project can be found
at http://www.dfw.state.or.us/MRP/shellfish/Seacor/news_
publications.asp.
2011-2012 Research: Several research projects were led by MRP
teams, focused on the study of nearshore species and habitat, as
well as how to improve bycatch reduction in Oregon fisheries.
Highlights of research accomplishments include:
•

•

•

Black rockfish: MRP researchers are working in the 11th
year of a black rockfish mark-and-recapture project that uses
PIT tags to determine the exploitation rate of this species in
the recreational fishery.
Survey tool development: MRP staff continued a new project
testing a video lander as a survey tool for nearshore and shelf
rocky reef habitat, completing a survey that evaluated the
boundaries of the Yelloweye Rockfish Conservation Area at
Stonewall Bank in 2011.
Fishery bycatch reduction: MRP staff continued field studies
of gear modifications aimed at further reducing the bycatch
mortality of eulachon smelt in ocean shrimp trawls, including
evaluation of modified footrope designs and completing an
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evaluation of the condition of eulachon that escape from
shrimp trawl nets due to bycatch reduction devices.
Home range of rockfish: MRP staff continued acoustic
telemetry studies of rockfishes to estimate home range
and the typical scale of movements, including studies
of quillback, copper and brown rockfish at a low-relief
emergent reef (Cape Perpetua) and yelloweye rockfish at an
offshore rocky bank (Stonewall Bank).

•

MRP researcher Polly Rankin surgically implants an acoustic tag
in a yelloweye rockfish at Stonewall Bank

•

Environmental hypoxic events: MRP staff helped assess the
effects of recurrent hypoxic/anoxic conditions on the benthic
communities found offshore of the central Oregon coast (in
collaboration with Oregon State University’s Partnership for
the Interdisciplinary Study of Coastal Oceans program).
Kelp survey: MRP contracted for a statewide aerial and
biomass survey of canopy-forming kelps (indicative of
shallow rocky seafloor habitat) using multi-spectral imagery
and on-the-water plant collections. Results from this survey
are available at Oregon Marine Map.
Redfish Rocks ROV study: MRP’s Remotely Operated
Vehicle (ROV) surveyed the Redfish Rocks Marine Reserve
and Marine Protected Area and associated comparison sites
near Port Orford.
Olympia Oyster Recovery: MRP staff continued to monitor
the population status and levels of recruitment for native
Olympia oysters (Ostrea lurida) at several key sites in Coos
Bay.

•

•

•
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C. HMSC Visiting Scientists
HMSC Visiting Scientists

Maryann Bozza, HMSC Program Manager
Through the Visiting Scientist program, HMSC encourages and
supports collaborative visits from researchers from across the
nation and the world. During their stay, which can vary in length
from days to months, visitors share knowledge through seminars
and formal and informal interactions while advancing their
own investigations, leaving both visitor and host richer for the
exchange.
An important source of support for long-term visits is the Lavern
Weber Visiting Scientist Fellowship endowment, named in
honor of Lavern Weber, who directed HMSC between 1977
and 2002. In 2011, HMSC hosted Weber Visiting Fellow Dr.
Bronwyn Gillanders, visiting HMSC for several weeks in
September 2011. Dr. Gillanders is a Professor at the School of
Earth and Environmental Sciences and Director of the Marine
Biology Program at the University of Adelaide in Australia. She
is a leading expert on otolith (fish ear bone) chemistry and its
applications to fish biology and life history.
HMSC hosts frequent visits from OSU faculty and graduate
student researchers from the main campus in Corvallis, faculty
from other universities as well as agency scientists and natural
resource managers from the region, with occasional visits of
personnel from federal agency headquarters. These interactions
serve to facilitate collaboration and information exchange and
advance regional initiatives including ocean renewable energy
and ocean observing infrastructure.
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II. EDUCATION
Student Enrollment Statistics

Itchung Cheung, Academic Program Manager
Summer 2011

BI 150
BI 302
FW 302
FW 499

Fall 2011

FW 407
FW 507
FW 426/526
FW 454/554
FW 465
FW 499/599
FW 590
OC 599

Winter 2012

BI 111
FW 111

Spring 2012

Credit

4
4
4
1

Course Title

Credit

1
1
5
5
4
3
6
3

Credit Hours

2
5
0
8

8
20
0
8

Course Title

2011-2012

Credit Hours

2
16
9
12
12
9
4
9

2
16
45
60
48
27
24
27

Course Title

2011-2012

Credit Hours

15
6

15
6

HMSC Research seminar (Boehlert)
HMSC Research seminar (Boehlert)
Coastal Ecology and Resource Management (Langdon)
Fishery Biology (Heppell)
Marine Fisheries (Sampson)
Natural History of Whales and Whaling (Baker)
Coastal Population Genetics and Conservation (Banks)
Math on the Beach (Chelton)

Credit

1
1

2011-2012

Introduction to Marine Biology (Cheung)
Biology and Conservation of Marine Mammals (Sumich)
Biology and Conservation of Marine Mammals (Sumich)
Field Techniques in Marine Mammal Conservation (Albertson)

Introduction to Marine Life in the Sea (Cheung)
Introduction to Marine Life in the Sea (Cheung)

2011-2012

Credit Hours

BI/FW111

Credit

1

Intro to Marine Life in the Sea: Marine Mammals (Sumich)

Course Title

25

25

BI/FW111

1

Intro to Marine Life in the Sea: Marine Birds (Suryan)

17

17

BI 450

8

Marine Biology Lecture (Hacker)

22

176

BI 451

8

Marine Biology Lab (Hacker)

22

176

FW 505

2

Reading and Conference: Fish Stock Assessment (Sampson)

2

4

FW 599

2

Special Topics: Landscape Genetics (Distance Ed beam to HMSC)

1

2

MRM 525

3

Marine Spatial Planning (Distance Ed beam to HMSC)

1

3

VMB 727

2

Ornamental Fish Medicine (Miller-Morgan)

8

16

2012 Ocean Sciences Meeting in Utah – 2011 REU students & Mentors

2011 SACNAS Conference in California – 2011 REU students.
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Internships at HMSC

Only HMSC REU and COSEE students presenting are listed.
Three CEOAS REU students are not included.

Internships are recognized as one of the best learning experiences
a young person can have in preparing for almost any profession.
For those contemplating careers in marine science education,
research, or resource management, the HMSC is an ideal place
for an internship experience. Beyond the practical hands-on
experience offered, interns at HMSC uniquely benefit from the
many opportunities for interaction with scientists, educators,
and resource managers representing a wide range of expertise.
In 2011-12, twenty-eight students took advantage of internship
opportunities offered by OSU and partner agencies at HMSC.
Students secured positions by applying directly to the researcher
or agency hosting the internship, or by applying to the growing
number of internship programs at the center including the
HMSC Visitor Center Education internship, NSF-funded Center
for Ocean Science Education Excellence Pacific Partnerships
(COSEE-PP) Promoting Research Investigations in the Marine
Environment (PRIME) program, and NSF-funded “Research
Experience for Undergraduates” (REU) program. Twenty
students were selected (through a competitive application process
285 applicants) to participate in the REU program, which paired
each student intern with a faculty mentor to work on a defined
research project over a 10-week period during the summer of
2011. In addition, three undergraduate students participated in
the HMSC Visitor Center Internship in marine science education,
one co-funded by the Oregon Sea Grant Undergraduate Scholars
Program. Two community colleges students participated in the
COSEE-PP PRIME. One OSU undergraduate student participated
in the state sponsored Professional and Managerial Internships
in State Employment (PROMISE) program with the HMSC
Academic Programs. One undergraduate student participated
in the NOAA Hollings Scholar program. Five undergraduate
students participated in a new Oregon Sea Grant Undergraduate
Scholars Program with an additional student under the HMSC
VC Internship. Two undergraduate students interned through
the EPA Growing Research Opportunities program (GRO).
Two interns participated in the Communicating Ocean Sciences
to Informal Audiences (COSIA) Teacher internship Program.
One OSU undergraduate student participated in the first Marine
Mammal Institute intern program and another with the new
NOAA Marine Operations for the Pacific (MOC-P).

Basilio, Anthony*; Laurel, B.: Substrate preference and delay in
settlement of larval northern rock sole

Itchung Cheung, Academic Program Manager

Nine of the ten HMSC REU student interns and one COSEE
PP PRIME intern from the Summer 2011 program presented
research posters at a scientific meeting. Eight presented at the
2012 Ocean Sciences Meeting in Salt Lake City, Utah (*). Six
presented at the 2011 Society for the Advancement of Chicanos
and Native Americans in Science (SACNAS) Conference, San
Jose, California (^). Four REU students attended both research
meetings (◊). One presented at the 2011 Coastal and Estuarine
Research Federation (CERF) Meeting in Daytona Beach, FL (º)
and another at the 2011 Heceta Head Coastal Conference (ˇ).
In addition one of the COSEE-PP PRIME community college
interns presented at the 2011 Western Society of Naturalists
Meeting in Vancouver, WA (‡).

48

Bulseco, Ashley◊; Langdon, C.: Effects of acute high PCO2
exposure on growth and survival of Crassostrea gigas larvae
Clark, Caitlynˇ; Henkel, S.: Seasonal variation in fish condition,
gut condition, gut contents and meal type caloric density across
30, 40 and 50 meter depths of select juvenile flatfish species
Filliger, Laura^; Gladics, A.; Suryan, R.: Interannual variation
and seasonal changes in black rockfish (Sebastes melanops) diets
off Newport, Oregon
Gallagher, Kaitlin^; Claxton, A.; Jacobson, K.: A comparison
of parasite assemblages in native and introduced species in the
Columbia River estuary: an examination of competition and
trophic interactions
Gloeckler, Kristenº: Black, B.; Miller, J.: Barium peaks and
environmental variability recorded in black (Sebastes melanops)
and canary (Sebastes pinniger) rockfish otoliths
Hill, Andrew‡; Bosley, K.; McCoy, L.; Dumbauld, B.: A
methodology for population assessment of Thalassinidean shrimp
on intertidal mudflats of Yaquina Bay, Oregon
Leitner, Astrid◊; Brodeur, R.; Wakefield, W: Exploration of
Astoria canyon: habitat associations in deep-water demersal
fishes
Stinson, Charlotte◊; Hurst, T.: The effects of ocean acidification
on the growth of early life stage Walleye Pollock, Theragra
chalcogramma
Thoma, Sara◊; Chapman, J.; Dumbauld, B.: The energetic cost of
an introduced marine parasite on its new native shrimp host
During the summer at HMSC several students gained research
experience at sea. For example, Caitlyn Clark (working on flat
fish species) participated in bi-monthly cruises aboard the 54-ft
coastal research vessel Elakha. Kaitlin Gallagher accompanied
her mentor, Kym Jacobson, on a trip to sample the Columbia
River. After the end of the REU program, Caitlyn Clark remained
in the program continuing her research into the school year.
At the end of the 10-week program, all of the REU interns
prepared and delivered written reports and oral presentations of
their research projects at a symposium attended by faculty, staff,
and graduate students. A poster session was added to include
the participation of the NOAA Hollings Scholar and Murdoch
Teacher intern. Students also participated in weekly brown-bag
lunch meetings at which they discussed their research experiences
and plans, gave tours of their research labs, participated in a
NOAA Brown Bag Workshop series on resume writing and
interviewing skills and attended a weekly research seminar series.
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REU Interns

Undergraduate Institution

Faculty Mentor

Basilio, Anthony

California State University of
Monterey Bay

Laurel, Ben

Bulseco, Ashley

University of Hawaii at Hilo

Langdon, Chris

Oregon State University

Henkel, Sarah

Clark, Caity
Duda, Elizabeth
Filliger, Laura

Pomona College
Carnegie Mellon University

Gallagher, Kaitlin

Harriet L. Wilkes Honors
College of FAU

Gloeckler, Kristen

SUNY College of Environmental
Science & Forestry

Leitner, Astrid
Stinson, Charlotte
Thoma, Sara
HMSC VC Education
Intern

University of California Santa
Cruz
University of Tampa
Simpson College
Undergraduate Institution

Banks, Michael &
Johansson, Mattias
Suryan, Rob
DeWitt, Ted
Black, Bryan & Miller,
Jessica

Project Title
Substrate preference and settlement timing of larval northern
rock sole

Assessing the Impacts of Pacific oyster (Crassostrea gigas) Egg
Exposure to High pCO2 Seawater on Hatching Success and
Subsequent Larval Development
Seasonal variation in fish condition, gut condition, gut contents
and meal type caloric density across 30, 40 and 50 meter depths
of select age-group 0 flatfish species
Assessing population-level variation in the mitochondrial
genome of Euphausia superba to identify potential molecular
markers
Interannual variation and seasonal changes in black rockfish
(Sebastes melanops) diets
Comparison of parasites in the native species Peamouth,
Mylocheilus caurinus, and Three Spine Stickleback,
Gasterosteus aculeatus, to the introduced species Banded
Killifish, Fundulus diaphanous

Comparing chemistry and growth in Sebastes melanops and S.
pinniger otoliths to past upwelling records

Brodeur, Ric

Habitat Associations of Benthic Fishes in Astoria Canyon from
Analysis of High-Resolution Video Transects

Hurst, Tom

The Effects of Ocean Acidification on the Growth Rate of Early
Life Stage Walleye Pollock, T. chalcogramma

Chapman, John &
Dumbauld, Brett

The energetic cost of an introduced marine parasite on its new
native shrimp host

Faculty Mentor

Project Title

University of Louisiana at
Lafayette

Hanshumaker, Bill

Presentations, tours and development of new exhibits in the
HMSC Visitor Center

McDowell, Dylan

Oregon State University

Hanshumaker, Bill

Deep Sea Thermal Vent exploration and research display for the
HMSC Visitor Center

Padlina, Adaline

Oregon State University

Hanshumaker, Bill

Hypoxia display for the HMSC Visitor Center

Martin-Perez, Diego

Promise Intern
Zamora, Jose
NOAA-Hollings Scholars
Padula, Darin

Undergraduate Institution
Oregon State University
Undergraduate Institution
University of Hawai’i at Manoa

HMSC COSEE PP PRIME
Interns

Undergraduate Institution

Hill, Drew

Portland Community College

Krebs, Coty

Linn-Benton Community
College

Sea Grant Summer Scholars
Intern
Dimock, Lauren
Marine Mammal Institute
Intern
Mee-ya Monnin
HMSC Avian Ecology Lab
Intern
Alexandra Gulick

Undergraduate Institution
Willamette University

Faculty Mentor
Cheung, Itchung
Faculty mentor
Horning, Markus
Faculty mentor

Project Title
Hatfield Marine Science Center Estuary Trail User
Questionnaire and Survey
Project Title
Evaluation and calibration of multiple swim speed sensors for
biotelemetry applications on marine megafauna
Project Title

Dumbauld, Brett &
Cassidy, Katelyn

Assessment of Burrowing Shrimp Populations in Yaquina Bay,
OR

Stephensen, Shawn

Fireworks and Seabirds Disturbance Study

Faculty mentor
Krutzikowsky, Greg

Project Title
Determining the spawning biomass of Pacific Herring in the
Yaquina Bay and Updating ODFW's Nearshore Strategy

Undergraduate Institution

Faculty mentor

Project Title

Oregon State University

Horning, Markus

Thermoregulation of Weddell seals, Leptonychotes weddellii in
Antarctica

Undergraduate Institution

Faculty mentor

Project Title

Oregon State University

Suryan, Rob

The effects of bald eagle predation on the common murre
colony at Yaquina Head, Oregon

Not listed: Oregon Sea Grant Summer Scholars (5), BLM interns (3), NOAA Marine Operations Center Intern (1), Partnership in
Science Murdock Charitable Trust intern (1) and EPA GRO undergraduate intern (2).
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Student Awards and Scholarships

Itchung Cheung, Academic Program Manager
Scholarships and awards given by HMSC through the generosity of various donors represent an important source of financial support
for undergraduate and graduate student education and research in marine science. The 2011 Markham Research Symposium (named
for the Mamie L. Markham Endowment, which annually awards two years of financial support for nine students pursuing research
at HMSC) was held on June 18, 2012. Students who had made significant progress towards completion of their research gave brief
presentations. Those students being awarded new monies for 2012-13 year displayed posters explaining their proposed research. Their
awards are listed below:
Award
HMSC Housing Scholarship - to provide free or reduced-rate housing on-site for the
duration of the term in which they are enrolled.

Recipient
No applicants for 2012-2013 ($250)

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

Erin Fedewa, Fisheries Science ($12,000)

Anja Robinson Shellfish Fellowship - intended to support graduate students’ research in
shellfish aquaculture

Matthew Gray, Fisheries ($800)

Fred and Joan Crebbin Memorial Fellowship -to foster education in the marine sciences
by providing financial support to undergraduate or graduate students pursuing marine
science related fields at OSU.

Michelle Fournet, Marine Resource Management
($2,998)

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

Renee Albertson, Fisheries and Wildlife ($1,000)
Advisor: Scott Baker

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.

Kathryn Stofer, Science and Math Education ($6,000)

Walter G. Jones Fisheries Development Award – intended to support an academically
qualified graduate student pursuing research which contributes to fisheries
development.

Ryan Easton, Marine Resource Management ($1,300)

William Q. Wick Marine Fisheries Award - intended to encourage graduate student
research in the area of marine fisheries ecology with special area of interest in Pacific
whiting or intended to fund graduate research in marine fisheries and ocean related
research

Charlene Hurst, Microbiology ($4,000)

HMSC Student Teaching Award – intended to recognize undergraduate or graduate
student teaching excellence and promise in marine science education at the Hatfield
Marine Science Center.

Renee Albertson (2012 Spring), Fisheries & Wildlife
($250). Cheryl Horton (2012 Spring), Wildlife
Science ($250). Danielle Asson (2012 Winter), Marine
Resource Management ($250)

Advisor: Jessica Miller
Advisor: Chris Langdon

Advisor: Andrew Szabo

Advisor: Shawn Rowe

Advisor: Selina Heppell

Advisor: Jerri Bartholomew

Mamie L. Markham Endowment Award - intended to assist graduate or student research utilizing OSU’s Hatfield Marine Science Center.
Danielle Asson, Marine Resource Managements ($9,820)

Allison Barner, Zoology ($5,852)

Advisor: Bill Hanshumaker

Advisor: Sally Hacker & Bruce Menge

Katelyn Bosley, Fisheries Science ($6,000)

Elizabeth Cerny-Chipman, Zoology ($4,306)

Advisor: Brett Dumbauld

Advisor: Bruce Menge

Nate Lewis, Marine Resource Management ($8,770)

Amy Lindsley, Fisheries and Wildlife ($10,000)

Advisors: Sarah Henkel

Advisor: Scott Heppell

Angela Sremba, Fisheries and Wildlife ($9,800)

Amelia Whitcomb, Fisheries Science ($9,415)

Advisor: Scott Baker

Advisor: Kathleen O’Malley

Noelle Yochum, Fisheries and Wildlife ($10,000)
Advisor: Scott Heppell
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Course Descriptions

Itchung Cheung, Academic Program Manager
Course Descriptions
HMSC offers a wide range of courses within the interdisciplinary
field of marine science through Oregon State University.
Oregon State University offers courses at HMSC in Biology,
Fisheries and Wildlife, Science and Math Education, Statistics,
Oceanography, and Veterinary Medicine and Zoology. The
courses are open to undergraduate students, graduate students and
professionals, and generally attract 20-35 students per term. Note:
* = use of Interactive Television (ITV), online or online hybrid
course.
Summer 2011 Courses
*BI 150. INTRODUCTION TO MARINE BIOLOGY (Cheung)
(4)
An introduction and overview of marine life in the sea.
FW/BI 302. BIOLOGY AND CONSERVATION OF MARINE
MAMMALS (Sumich) (4)
An examination of the biology of whales, pinnipeds, and other
marine mammals, include general adaptations to a marine
existence; systematics and biogeography; reproduction; diving
physiology; communication and echolocation; feeding and
migratory behavior; and marine mammal/human interactions,
including conservation issues.
FW 499. SPECIAL TOPICS IN FISHERIES AND WILDLIFE:
Field Techniques for Marine Mammal Conservation (AlbertsonGibb) (1)
This course provides hands-on data collection and analysis
related to marine mammal conservation issues. Students will
learn to use computer software programs for data organization
and analysis after field collection from marine mammals.
Fall 2011 Courses
*FW 407/507. MARINE SCIENCE SEMINAR (G. Boehlert) (1)
See list of seminar series speakers pages 64-65.
*FW 426/526. COASTAL ECOLOGY AND RESOURCE
MANAGEMENT (Langdon) (5)
This course is an intensive, team-taught class designed to
lay the foundation for students’ understanding of coastal and
marine ecosystems and resources. Topics range from the coastal
forests to the open ocean and emphasize the linkages between
basic science and management. Lectures, laboratories, field
experiences, and seminar discussions in CERM will expose
students in a variety of venues to the ecology and issues
surrounding use of natural resources on the Oregon coast.
*FW 454/554. FISHERY BIOLOGY(Sc Heppell) (4)
Principles and methods used in studying the biology of fishes;
ecological requirements of freshwater and anadromous fishes;

principles and practices in sport fishery management.
*FW 465/565. MARINE FISHERIES (Sampson) (4)
Lectures, group library research, and class debates on current
issues regarding the conservation of biodiversity in the sea.
Topics include overfishing, invasive species, eutrophication,
marine pollution, and global warming, as well as means of
addressing these threats.
FW 419. The Natural History of Whales and Whaling (Baker) (3)
This course addresses the natural history of whales as a unique
example of adaptation in an evolutionary lineage, and the history
of whaling as a general example of the failings of international
resource management.
FW 465/565. MARINE FISHERIES
(Sampson) (4)
A global perspective on commercial fish and shellfish harvesting
with emphasis on fishing technology and policy issues.
FW 499/599. SPECIAL TOPICS IN FISHERIES AND
WILDLIFE: Ecology of Coastal Fishes (Emmett/Weitkamp) (1)
Various topics in fisheries science and wildlife science.
FW 590. COASTAL POPULATION GENETICS AND
CONSERVATION (Banks) (6)
Hands-on application of molecular population genetics in coastal
fishery management and conservation, study design, DNA
extraction, PCR, analysis techniques, paper review and write-up.
Taught at Hatfield Marine Science Center.
OC 599. SPECIAL TOPICS IN OCEANOGRAPHY: Math on
the Beach (Chelton) (3)
This program combines an intensive review of applied
mathematics with scientific lectures and field trips exploring the
coastal environment.
Winter 2012 Courses
BI/FW 111. INTRODUCTION TO MARINE LIFE IN THE SEA
(Cheung) (1)
A field-focused learning experience, this inquiry-based course is a
basic overview of the marine life and environment on the Oregon
coast, including rocky shores, sandy beaches, mud flats, bays,
estuaries, and watersheds.
Spring 2012 Courses
BI/FW 111. INTRODUCTION TO MARINE LIFE IN THE
SEA: Marine Birds (Suryan) (1)
A field-focused learning experience, this inquiry-based course is a
basic overview of the marine birds on the Oregon coast.
BI/FW 111. INTRODUCTION TO MARINE LIFE IN THE
SEA: Marine Mammals (Sumich) (1)
A field-focused learning experience, this inquiry-based course is a
basic overview of the marine mammals on the Oregon coast.
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WBI 450. MARINE BIOLOGY (Hacker) (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.
BI 451. MARINE BIOLOGY LABORATORY (Hacker) (8)
Laboratories and field experience with flora and fauna of
marine environment, microbes, physiological and biochemical
characteristics and adaptations of marine organisms, ecological
patterns and processes of marine populations, communities, and
ecosystems.
FW 505. READING AND CONFERENCE: Fish Stock
Assessment
(Sampson) (2)
VMB 727. ORNAMENTAL FISH MEDICINE (Miller-Morgan)
(2)
To provide advanced instruction in the common aspects of
ornamental fish medicine to fourth year veterinary students. To
provide background in husbandry of ornamental fish so that
students will be able to discuss husbandry problems with owners
of these species. To discuss practice management as it relates to
incorporating ornamental fish into a practice.
Miscellaneous Courses of Note at HMSC
ALS 199 – U-Engage: Marine Science – Lunar Forces, Edible
Sea Vampires and Other Curiosities of the Sea (Cheung) (2) 2011
Fall Term

HATFIELD STUDENT ORGANIZATION (HsO)
ACTIVITIES
Itchung Cheung, Academic Program Manager

Co-Presidents: Matthew Gray/Cheryl Horton
Vice President: Ryan Easton
Secretary: Alana Alexander
Treasurer: Becca Hamner
Communications Officer: Katie Stofer
Historian: Morgan Bancroft
Philanthropy Chair: Brian Arnold
Donuts Co-Chairs: Andrew Claiborne and Harrison Baker
Recycling Chair: Amelia Withcomb
Faculty Co-Advisors: Itchung Cheung and Sarah Henkel
Activities:
HMSC Community Building, HsO Holiday Raffle, HsO Student
Symposia, OIMB/HMSC Scholar Exchange, HMSC Donut Hour,
HsO Reading Group, HMSC Cook-offs, HsO Travel Awards,
HMSC Olympiad.

Aquatic Animal Health Program

Tim Miller-Morgan, Extension Veterinarian, Aquatic Pets,
Oregon Sea Grant
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The Aquatic Animal Health Program (AAHP), supported by
Oregon Sea Grant and the College of Veterinary Medicine, has
completed a busy eighth year solidifying existing programs and
expanding into new areas. Tim Miller-Morgan is the program
lead and extension veterinarian overseeing this program and
Dennis Glaze is the Aquatic Health and Husbandry Specialist
that manages the teaching and research laboratory at HMSC and
assists Dr. Miller-Morgan with outreach and education.
The Ornamental Fish Health Initiative is the major outreach
initiative within the AAHP. The purpose of the Ornamental Fish
Health Program (OFHP) is to provide educational programming
and service to the ornamental fish industry in Oregon and it’s
designed to assist wholesalers, retailers, and hobbyists with the
successful rearing, husbandry, and health care of ornamental
aquatic animals in the aquarium or pond environment.
We continue to disseminate health and husbandry information to
the ornamental fish industry through our new blog, Words from
a Wet Vet, http://blogs.oregonstate.edu/wetvet/ and our updated
web site, http://seagrant.oregonstate.edu/extension/fishhealth/
index.html. 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.
These consultations originate not only in Oregon, but come
from areas throughout the Pacific Northwest and the nation. In
addition, recent consultations with stakeholders in Israel, India,
Australia, Japan, Malaysia and Singapore and the Netherlands
continue to give an international flavor to the program. MillerMorgan travelled to the state of Kerala, India twice to speak and
lead training sessions at the Asia Pacific Aquaculture Conference
and the Sustainable Ornamental Fisheries Conference in Kochi,
Kerala, India. At both meetings he was asked to discuss the
development of professional training programs and extension
outreach for the aquaculture industry and more specifically
the ornamental fish industry. Further, he was requested to give
presentations and offer a training session for Indian ornamental
fish producers related to fish health management and biosecurity
within the ornamental fish industry. Miller-Morgan continues to
work with local koi, goldfish, and aquarium clubs.
Dr. Miller-Morgan worked with the University of Hawaii –
Aquaculture Program to develop an online training program in
aquaculture and aquaponics. This unique and global program,
Aquaculture Training Online Learning (ATOLL), is designed to
help train entry level fish farm workers and individuals interested
in developing backyard aquaponics systems. Dr. Miller-Morgan
developed 4 modules and co-developed three other modules with
Dr. Allen Riggs, aquaculture veterinarian for the State of Hawaii.
There were 138 students in the first cohort hailing from the U.S.,
Morocco, Mexico, Brazil, Palau, Costa Rica, Malaysia, Finland,
Singapore, Bahamas, Portugal, Chile, Belgium, Zimbabwe,
Vietnam, Ecuador, and Russia.
Dr. Miller-Morgan has coordinated, co-coordinated and instructed
in multiple industry and veterinary professional seminars and
workshops throughout the year, including: Advanced Koi Health
Management for Hobbyist and the Pond Professionals, Point
Defiance Zoo and Aquarium, Tacoma, WA; Aquatic Veterinary
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Medicine Sessions (27 hours), American Veterinary Medical
Association Annual Conferences in Atlanta, GA and San Diego,
CA; International Zoo, Exotic and Wildlife Medicine Workshop
– Fish Medicine Session, HMSC, Newport, OR; National
Aquaculture Extension Conference, Memphis, TN; Training on
the United States Koi Industry and the Principles of Biosecurity,
Novartis U.S. Aqua, Las Vegas, NV
The Ornamental Fish Health Program continues to consult with
ornamental fish importers, wholesalers and retailers regarding
emerging health management issues and development and
implementation of biosecurity protocols within these facilities.
We are currently working with a number of ornamental fish
facilities in the Pacific Northwest, Israel and Southeast Asia.
The Ornamental Fish Health Program’s teaching and research
laboratory continues to host numerous students from the Oregon
Coast Community College – Aquarium Science Program who
seek hands-on training in fish and invertebrate husbandry and
health management. These students participate in one of three
guided learning programs under the supervision of Dennis
Glaze: Volunteer Aquarist Aides (20 hour minimum), Practicum
Experiences (50 hours minimum), or Internships (400 hour
minimum). In the past year we have provided these learning
experiences for 5 Volunteer Aquarist Aides (average of 148
hours), 2 practicum students and 3 interns. We have also hosted
3 summer interns, 2 from the Department of Animal Science
and a summer research Scholar from the College of Veterinary
Medicine.
During the past year Dr. Miller-Morgan and Mr. Glaze have
developed 5 short YouTube training videos, a biosecurity and fish
health management training video for the Kerala Ornamental Fish
Farmers Association, Kerala, India, an educational poster on the
aquarium nitrogen cycle and 16 blog posts addressing ornamental
industry issues and fish health management.
We also offer regular back-wing tours of our teaching and
research facility and we have seen significantly increased demand
for such tours. These interactive tours follow an outline and script
developed by AAHP staff and students. During the past year we
led or facilitated at least 40 such tours.
The AAHP also provides veterinary care, consultation, and
training to the research community at the HMSC. Dr. MillerMorgan serves as the clinical veterinarian for the HMSC. HMSC
offers training seminars for new faculty, graduate students,
educators and volunteers that address recognition of disease and
distress in aquatic animals, occupational health and safety and the
requirements associated with institutional animal care and use.
This year we assisted in facilitating campus-wide preparations
of the aquatic animal research and holding facilities for an
accreditation inspection by the Association for the Assessment
and Accreditation of Laboratory Animal Care (AAALAC). This
AAALAC inspection resulted in full accreditation of all animal
facilities at OSU.

Sea Grant Youth and Family Marine Education

Tracy Crews, Marine Education Manager, Oregon Sea Grant
During the 2011/12 year, 9,851 K-14 students and other youth
participated in marine education programs hosted by Oregon Sea
Grant at the Hatfield Marine Science Center. The majority of
the youth served come with organized school groups from as far
away as Idaho and Montana. Trips range from a single class to
multiple days worth of programming.
This year, six more Career Day programs at HMSC were held
for high school and middle school students. A total of 256 high
school students and 123 middle school students participated in
these programs. Three of the programs targeted local students
and were supported by grant funds. Attendees participated
in activities such as tours of research vessels, salmon shark
necropsies, mud shrimp research in the Yaquina Bay, and
construction of mini-ROVs.
Two Home School Days programs were held at HMSC and
continued to be popular, serving 188 pre-K through high school
students. Professional development workshops were also
provided for homeschooling educators on these days providing
curriculum and resources on aquatic invasive species and marine
technology.
Additional professional development opportunities were provided
at Hatfield Marine Science Center for Middle and High School
teachers from Oregon and Washington through the NOAA office
of Ocean Exploration and Research. Two daylong programs
provided new curriculum “Why Do We Explore?” to 51 5th-12th
grade educators from Washington and Oregon and led them
through hands-on activities that focus on ocean exploration
and research. In addition, Oregon Sea Grant partnered with the
University of Washington and the Marine Advanced Technology
Education (MATE) Center to hold a professional development
workshop on student built ROVs (Remotely operated Vehicles)
at HMSC for 12 middle school teachers. Students went on
to compete at the first annual Oregon Regional MATE ROV
Competition which was held at the Oregon Coast Aquarium.
During 2011, Sea Grant ran four Summer Day Camps at HMSC,
providing field experiences and hands-on programming for 78
campers ages 8-18. Oregon Sea Grant staff also partnered with
other precollege programs at OSU (4-H, Saturday, CAMP) and at
other organizations (Upward Bound, OMSI, YMCA) to provide
additional field experiences for middle and high school aged
youth during the summer.
A series of 3 two-hour, interactive Family Programs for ages 4
and up were also run at HMSC summer of 2011 by OSG staff.
There were 36 participants of these programs that covered topics
ranging from plankton to building mini-ROVs.
Programs were also run at HMSC for Boy and Girl Scouts
throughout the year with 256 total participants. In addition to
earning merit badges, participants learn about a wide variety of
marine issues and current research being conducted at OSU and
HMSC.
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In addition to educational activities at HMSC, Oregon Sea
Grant staff from HMSC also provided outreach at several annual
conferences including Oregon Science Teachers Association,
National Science Teachers Association, and the National Marine
Educators Association.

Oregon Coast Quests

Oregon Coast Quests is a place-based education program at
Oregon Sea Grant that uses clue-directed hunts to encourage
people of all ages to get outside and explore the natural, cultural,
and historical ‘treasures’ of Oregon’s coastal communities.
This free-choice, self-guided learning activity is both low-cost
and low-tech so as to reach young, underserved, and general
populations. As the Quest Coordinator, OSG Marine Educator
Cait Goodwin is responsible for the direction and implementation
of the program and its goals.
During the 2011/12 year, the focus of the Oregon Coast Quests
program has been to maintain existing Quests, build new Quests
and partnerships, train and inspire new Quest builders and users,
and stay in touch with active program participants.
Maintain Existing Quests: The Oregon Coast Quests Book,
2011-2012 Edition continues to provide the public with directions
to the 25 Quests the program maintains in Lincoln, Coos and
Benton counties, and 266 copies of the book were distributed
during the 2011/2012 fiscal year.
• 500 copies of The Oregon Coast Quests Book, 2011/12 Ed
printed June 2011
• 200 additional copies printed May 2012
• 600 books distributed to the public to date
More than 1700 new logs have been made in the log books of
hidden Quest boxes in the past year, totaling approximately 5700
logs since the program’s inception in 2007. In 2011/2012, each
of the 11 people who demonstrated that they had successfully
completed at least ten Quests were awarded with a special
embroidered Quest patch.
Cait Goodwin and a host of partners and local volunteers help
keep the Quests in good shape through regular box monitoring.
For example, park rangers at South Beach State Park, Cape
Perpetua Scenic Area, and Yaquina Head Outstanding Natural
Area care for the Quests located on their properties, and they
also incorporate Quests into their park programs. Other Quests
are adopted by volunteer box monitors, such as Newport resident
Nancy Steinberg and her 7 year old son Sam, who look after the
Big Creek Park Quest. Winter storms caused severe flooding
and many downed trees last winter, and box monitors worked
hard to get trails and signage back in shape so that Quests would
continue to work well.
New Quests And Partnerships: Throughout the year, Oregon
Coast Quests supported community members and organizations
as they created their own Quests.
• Cooper Ridge Tsunami Quest - Seasonal interpretive Oregon
State Parks ranger Amy Van Dyke created a brand new Quest
at South Beach State Park in October 2011. The Cooper
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Ridge Tsunami Quest shows how to get to the highest areas
near the campground, and shares information about tsunami
preparedness on the coast. The Quest heavily references
Oregon Sea Grant Extension Coastal Hazards Outreach
Specialist Pat Corcoran’s website “Three Things You Need
to Know”. The Cooper Ridge Tsunami Quest is available
for download from the Oregon Coast Quests website, and is
expected to be included in a future Quests Book.
Downtown Oceanlake Quest – Fifteen 2nd to 6th grade TAG
students from Oceanlake and Taft Elementary Schools in
Lincoln City spent months learning about the history of the
Downtown Oceanlake district, and they created a new Quest
and an accompanying video for the North Lincoln County
Historical Museum. Cait Goodwin worked in the field with
the students weekly, and served as a mentor/consultant
for the TAG teacher. The Downtown Oceanlake Quest
is available for download from the Oregon Coast Quests
website, and is expected to be included in a future Quests
Book.
Taft Stormwater Quest - Fourteen 4th-6th graders in Taft
Elementary’s afterschool program participated in a weekly
Oregon Coast Quests-led program last spring, in which they
explored their local watershed and discovered the way water
moves around the school grounds. They also created a Quest
that helps people discover where rainwater landing on the
school roof eventually ends up. This Quest has been shared
with the staff at Taft Elementary School as a “no-bus field
trip” activity idea, and is expected to be included in a future
Quests Book.
Beverly Beach State Park Quest – Oregon State Parks
Interpretive Ranger Kate Scopelleti created a new Quest
that explores fascinating natural areas near the campground.
The Quest has been undergoing testing this summer and is
expected to be included in a future Quests Book.

Train And Inspire New Quest Builders And Users: Oregon
Coast Quests provides information and guidance to people
who are interested in building Quests or using Quests with
new audiences. For example, in June 2012, Cait Goodwin and
Laura Dover-Good led a 3 hour Quest-building workshop for
19 educators attending the annual National Marine Educators
Association (NMEA) conference in Anchorage, Alaska.
Participants hailed from a variety of institutions throughout the
U.S., Canada and Australia, and many expressed an interest
in taking what they learned about Quests back home to create
educational clue-directed hunts in their own communities.
Additional Quest Presentations
• Taft Elementary School, 2012. Lincoln City, Oregon
• Oregon Alliance for Health, Physical Education, Recreation
and Dance (OAHPERD) conference, 2011. Salem, Oregon
• Ocean Literacy Symposium, 2011. Lincoln County School
District, Newport, Oregon
Staying In Touch: The Oregon Coast Quests website continues
to be a straightforward way to communicate with the public about
Quest activities and news: http://hmsc.oregonstate.edu/visitor/
oregon-coast-quests
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In addition, 295 subscribers of the OSU “Quest-News” mailing
list receive short, almost-monthly updates sharing news and
information about Oregon Coast Quests: http://lists.oregonstate.
edu/pipermail/quest-news/
Media events concerning Quests include:
Newslincolncounty.com posted a 16-minute video of families
doing the Taft Cemetery Quest http://newslincolncounty.
com/?p=32413
Article: “On a Quest? Be Our Guest” in Oregon Coast Today
http://www.oregoncoasttoday.com/oregon-coast-quests.html
Article: “Alsea you at Fall Creek” in Oregon Coast Today http://
www.oregoncoasttoday.com/oregonhatchery.html
Next Steps: In the coming year, we intend to print a new, 20132014 edition of The Oregon Coast Quests Book, and some of our
older Quests will be replaced with new Quests that have been
created since the last edition was printed. Oregon Coast Quests
will be seeking grant-funded support for the book.
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HMSC Director’s Office

Maryann Bozza, HMSC Program Manager
The HMSC Director’s Office, reporting to the Research Office
of OSU, manages the 49-acre HMSC campus and promotes
interdisciplinary and interagency collaboration and cooperation.
Director’s office functions include strategic planning and annual
reports, administration of the numerous interagency committees
that contribute to campus-wide policy and strategic decisions, and
maintenance of HMSC’s infrastructure including IT, buildings
and seawater system infrastructure.
The report of the HMSC External Review, conducted in 2010,
focused on progress toward and barriers to achievement of
HMSC’s mission and strategic plan (http://hmsc.oregonstate.edu/
overview.html). The review committee’s report offered many
recommendations to improve HMSC’s role in the University
and its ability to advance OSU’s strategic mission. In response
to the report, the OSU Provost convened an implementation task
team to explore the key questions raised by reviewers toward
implementation of the report’s recommendations, with the intent
of strengthening HMSC’s role in the overall strategic direction
of the University. The task team’s conclusions have sparked the
ongoing development of a long-term implementation plan, to
more fully achieve the vast potential of HMSC’s strategic assets.
The first annual Marine Science Day event held on Saturday,
April 14, 2012 on the HMSC campus attracted over 3500
participants. As an all-day open house for OSU and the six
federal and state agencies on the HMSC campus, as well as
HMSC’s South Beach marine science partners (Oregon Coast
Aquarium and NOAA Marine Operations Center – Pacific),
Marine Science Day consisted of tours, displays, demonstrations,
and presentations, including remarks by Oregon First Lady
Cylvia Hayes. Marine Science Day, an outgrowth of the
popular annual marine science festival, SeaFest, celebrated
the research, education and outreach components of HMSC’s
mission, highlighting HMSC’s collaborative partnerships in
marine science. In addition to regular and special Visitor Center
activities, marine scientists and educators presented over 30
exhibits in three different buildings. The interactive event
fostered a direct connection between marine scientists and
educators and visitors of all ages.
The HMSC Estuary Nature Trail, winding from the Visitor Center
parking lot to the Oregon Coast Aquarium, serves as an essential
outdoor classroom for HMSC educators and a place for the
community to enjoy wildlife watching, exercising and relaxing.
Erosion along the sandy shore, however, has washed out the
north end of the trail, which was consequently closed in 2011.
In order to stabilize the shoreline, a ‘dynamic cobble revetment’
was installed in November 2011 along 250’ of beach with help
from the Oregon National Guard (ONG) as a training exercise
through their Innovative Readiness Program. The revetment
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was a continuation of a previous successful project in 2007, also
installed with ONG’s assistance and designed by the Oregon
Department of Geology and Mineral Industries. The heavy cobble
absorbs some of the wave energy that would either carry sand
away, or bounce off of riprap only to cause erosion elsewhere.
The dynamic revetment will protect half of the eroded beach,
allowing scientists from HMSC and our partner agencies to
compare how well the structure controls erosion and any effects
it might have on use of the beach habitat by wildlife. Plans for
restoring trail access will follow.
The new NOAA Marine Operations Center - Pacific in Newport
was dedicated on August 20, 2011with strong support from
HMSC and the coastal and statewide community. The dedication
was followed by a two-day Open House, allowing approximately
3,500 visitors a unique opportunity to tour the normally secure
facility. Dedication ceremony speakers included Governor
John Kitzhaber, Senator Ron Wyden, Congressman Kurt
Schrader, Newport Mayor Mark McConnell, Port Commission
President JoAnn Barton and Port General Manager Don
Mann. Representing NOAA was Dr. Jane Lubchenco, NOAA
Administrator and OSU Faculty. OSU President Ed Ray, Vice
President for Research Rick Spinrad, and HMSC Director George
Boehlert represented OSU at the event.
HMSC’s annual Tsunami Evacuation Drill, conducted on
October 5, 2011 was expanded to include all of Newport’s
South Beach Peninsula, marine science and public-serving
organizations whose facilities are in the inundation zone. Almost
200 participants walked to HMSC’s nearest evacuation point,
the hill just west of the entrance to the Yaquina Bay Bridge,
which at 85 feet high was recently dubbed “Safe Haven Hill”. A
team of community partners led by Newport Police assisted by
briefly closing Highway 101 so “evacuees” could cross safely
to access the trail to the top of the hill. Preparations continue for
the possibility of a Cascadia earthquake off the coast of Oregon,
which is expected to produce tsunami inundation similar to the
devastating March 2011 earthquake in Japan.

Guin Library

Janet Webster, Librarian
The Marilyn Potts Guin Library continues to be one of best
marine and estuarine libraries in North America. Its strengths are
information on the marine and estuarine sciences of the Northeast
Pacific region with particular attention on Oregon. As part of
the OSU Libraries, this branch serves the OSU faculty, staff and
students located at HMSC as well as the other agency researchers
working in Newport.
What do library users want?
• Convenience: Most of the researchers and students at HMSC
want needed information at their fingertips in their office, lab
or living room. For the most part, the Guin Library provides
this through OSU’s extensive digital collection of journals
and books. We provide effective search tools, but most
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people start with Google or Google Scholar. Janet Webster
is currently investigating the timeliness and coverage of the
finding tools we take for granted. This will help us make
sound decisions about where to point people for information
and what we should be purchasing.
Expert help when needed: Many students are convinced
that they are expert searchers because they can type words
into Google. However, they are not. They can make it
through classes without probing deeply into information
resources. Once they are graduate students, they need access
to expertise when they realize the limitations of Google. The
library staff works to engage with students and researchers to
expose them to information beyond the first page.
Unique, local information: This is where our physical and
expanding digital collections excel. We actively seek out
more obscure yet useful publications that address issues
concerning the Northeast Pacific Ocean and our immediate
environment. We are striving to maintain a robust collection
that is not duplicated elsewhere and is a resource for
the researchers and students at HMSC, OSU and others
interested in our scientific and management challenges.

Creating unique digital collections: The staff at the Guin
Library is addressing what users want on the resource side by
building better access to our content. A major effort of the past
two years has been linking our extensive estuaries bibliographies
to full text of the citations. It is challenging to compile a
comprehensive record of what’s been published, but it’s not
very useful to someone who just wants to read the publication.
Consequently, we have been steadily digitizing publications that
are not copyrighted and linking those to the bibliographies as
finding tools. People can find the publications through Google or
can use our gateway: http://guin.library.oregonstate.edu/oregonestuaries
Maintaining the Guin Library as a place to study, read and meet:
While much emphasis is put on virtual access, we also want to
provide a comfortable physical space for students to collaborate
and study, for faculty to get away from their office for a little
quiet, and for all at HMSC to gather for seminars and meetings.
The building’s original architect, Jim Lewis (gLAs Architects),
is helping us through focus groups and interviews reshape the
physical space. We intend to add more meeting and collaborative
work spaces while downsizing the print collection. We will
still have books! But much of print collection is now available
electronically and the library space will be better used if we
transition from warehousing books to providing active learning
and work spaces. We anticipate starting renovation this winter.
Library Displays:
“Open Access to HMSC Research”
“Yaquina Bay Bridge – 75 years”
“Sound in the Sea”
“Marine Debris”
Staff activities:
Janet Webster, the librarian, chairs the Oregon Library
Association’s Legislation Committee. She is part of the OSU

team affiliated with the Northwest National Marine Renewable
Energy Center.
Susan Gilmont leads the work on the Oregon Estuary
Bibliographies, making accessible the historic and current
information on the natural resources of these important
environments.
Judy Mullen serves on the HMSC Sustainability Committee.
Besides being the main person for user services, she compiles the
HMSC Station Bibliography.
HMSC Publications 2007-2011

HMSC Facilities

Jim Lewis, Facilities Manager
Significant personnel changes were made over the past year
in the HMSC facilities department. The result was a 54% restaffing of the 13 member group. The vacant facilities manager
position was filled as well as the roles of electrician, grounds
maintenance II, trades maintenance II, custodial coordinator and
two custodian positions. This is a fresh, dynamic body of service
professionals working in harmony with the HMSC community
and its neighbors. We are able continue the practice of regimented
preventative maintenance to ensure the longevity of OSU/
HMSC’s assets and continue to provide a high level of focus on
the safety and comfort of the users and occupants of the HMSC
buildings.
Unusual events allowed the HMSC facilities department to prove
their abilities throughout the year. Intense, sustained rain fell
far above normal averages changing the blue waters of Yaquina
Bay to a turbid, muddy brown. During this period, HMSC
experienced no degradation of the quality, quantity and salinity
of seawater due to selective pump cycles and an increased
frequency in the backwashing of the filtration system. In early
March, an unusual snow accumulation downed a large number
of trees and temporarily disrupted operations. In early June,
the facilities department aided ODFW by providing tools and
recommendations to abate the non-native and potentially invasive
marine life covering the dock that ran aground in Newport from
Misawa, Japan.
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A re-keying of the OSU interior spaces at HMSC was finalized
and executed mid-May. The project was a long time in the
making, but ultimately a relatively painless process. The result
is a carefully tracked key distribution system allowing the
administrator to electronically monitor the check out and return
of keys to office, classroom and lab space needed by short term
users.
In September, the Guin Library received a new standing seam
metal roof at a cost of $291,491. Along with minor carpentry
repairs and new stainless steel gutters, the 24,000 ft² re-roof was
completed without incident or delay. The work was performed by
Anderson Roofing Company of Salem.
In November 2011 an effluent disinfection system was installed
to chlorinate and dechlorinate seawater effluent from the Visitor’s
Center and the Sea Grant quarantine/ fish holding area in the
West Wing of HMSC. A permanent masonry building was built to
house the pump controller and chemical dispensing devices. Four
28’x4’x3.25’ above ground tanks, hydraulically combined, serve
as a contact chamber and settling ponds for the treated seawater
prior to the being returned to Yaquina Bay.

Ship Operations

Demian Bailey, Marine Superintendent
After over 36 years of service, in collaboration with the National
Science Foundation and with concurrence from the University
National Oceanographic Laboratory System (UNOLS), OSU
retired Research Vessel Wecoma in a ceremony on 23 March,
2012. In her place The College of Earth, Ocean, and Atmospheric
Sciences (CEOAS) at Oregon State University assumed
operational responsibilities of the 177 ft Research Vessel Oceanus
from the Woods Hole Oceanographic Institution (WHOI) in midFebruary, 2012. The operational transfer ensures that OSU retains
the most cost effective at-sea research platform for the next
several years until a replacement vessel can be obtained. “We’re
proud and excited to assume operational responsibility from
WHOI for this highly capable vessel. Oceanus will help OSU
retain its national leadership in support ocean science for the
foreseeable future” said Dr. Mark Abbott, Dean of CEOAS.
OSU and WHOI personnel worked together to bring the 35-yearold Oceanus through the Panama Canal from her previous
homeport in Woods Hole, Massachusetts. The vessel was then
outfitted and prepared for scientific work in the Northeast Pacific
Ocean, supporting science programs previously scheduled
for Wecoma. In 2012, Oceanus will host scientists conducting
research in support of, among others, the Cascadia Initiative
Expedition and the Coastal Margin Observation and Prediction
program. Work will eventually include mooring deployment and
recovery for the Ocean Observatories Initiative.
Wecoma and Oceanus continue to be moored alongside the
Hatfield Marine Science Center docks in Newport, Oregon. The
docks are immediately adjacent to the new NOAA facility and
have supported permanent and visiting oceanographic research
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ships for nearly 50 years. In contrast, the NOAA fleet primarily
serves the monitoring and research needs of NOAA as part of its
stewardship of marine resources, including west coast fisheries.
UNOLS, of which OSU is an active member, is a consortium of
60 academic research institutions of which 16 operate vessels
around the country. Wecoma and Oceanus are owned by the
National Science Foundation and support research projects
funded primarily by NSF and the US Navy.
R/V Elakha is owned by OSU and is funded by user charges. The
vessel supports research and education in Coastal waters, bays
and estuaries from Southern Washington to Northern California.
This year the Elakha has conducted a variety of research
programs including those for CEOAS, Zoology, Microbiology,
and the OSU/NOAA Cooperative Institute for Marine Resource
Studies (CIMRS). The vessel also supports educational activities
for various OSU colleges and departments and Linfield College.
OSU Ship Operations also manages the West Coast NSF/
UNOLS scientific van pool. There are currently five science
vans in the pool including an isotope van, a general-purpose
van, a “cold laboratory” van and two vans for use by the Office
of Polar Programs. 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. In addition, the OSU
Ship Operations pier in Newport serves a variety of visiting
oceanographic research ships in the UNOLS fleet and U.S.
government vessels.

R/V Oceanus passes under the Bridge of the Americas on her passage of the
Panama Canal en route to Newport from Woods Hole, MA earlier this year.
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IV. PUBLIC OUTREACH &
EXTENSION
Sea Grant, Visitor Center

Shawn Rowe, Free-Choice Learning Lead, Oregon Sea Grant
Effective May 1, 2012, the Oregon Sea Grant Education Program,
which manages the Visitor Center, educator professional
development, and Youth and Family Education programming
at HMSC, adopted a new name and program-wide strategic
focus on free-choice learning. All education programs now fall
under the umbrella of the Sea Grant Free-Choice Learning
Education Program. This strategic realignment coincides with
the appointment of Dr. Shawn Rowe as the lead for all Oregon
Sea Grant Free-Choice Learning and Education programming at
HMSC and statewide as well as the appointment of Mark Farley
as the Visitor Center Manager.
Free-Choice Learning at HMSC in 2012: In its 8 year,
Oregon Sea Grant’s Free-Choice Learning Program was awarded
a 2.6 million dollar National Science Foundation award to
exploit emerging technologies in a museum setting and across
related learning contexts to explore methods for promoting
and researching cyberlearning, which NSF defines as the use
of networked computing and communications technologies to
support learning. The project’s basic premise is that in order to
support cyberlearning experiences in Informal Science Education
(ISE), research and evaluation capacity must be built into those
systems from the very beginning. Such technologies allow for
continuous data collection and promote active participation of
learners. Under the leadership of PI Shawn Rowe and Co-PI
Nancee Hunter, the project began this year to deploy a suite
of tools that customize both place-based and cyberlearning
experiences using real-time assessment and evaluation allowing
visitors the opportunity to construct knowledge across learning
contexts and become active participants in research. Specifically,
there are three components to the development of this five-year
cyberlab project: 1) deployment of cyberlab evaluation tools, 2)
development of three research platforms and associated research,
and 3) development of an ISE Cyber Scholars program that
brings ISE professionals from around the country to work in the
setting with the suite of tools developing their own questions and
building capacity for similar work in different sties. All research
tools and data are available remotely allowing graduate students
and faculty studying learning at OSU in multiple programs to do
their research at the coast from Corvallis or from sites anywhere
in the world. The project funded the addition of Mark Farley to
the OSG Free-Choice Learning Education team at HMSC as both
project coordinator and Visitor Center Manager.
th

We also were able to host for the first time another research
and evaluation group to do their own work on the floor. Space
Sciences Institute shipped a multi-touch table to the VC in
August, and their lead evaluator travelled to Newport in
September to collect formative data on its usability. In the fall,
we hosted Huaping Liu’s engineering lab in a test of RFID
technology on the museum floor.

The Visitor Center (VC) welcomed four summer interns in
2011. Diego Martin-Perez (Oregon Sea Grant Summer Scholar)
is a recent graduate from University of Louisiana with a
degree in Biology. He worked with Dr. Horning developing
two interpretive panels on the life history transmitters of
Steller sea lions. Adeline Padlina is a senior from OSU in the
Biology department. Adeline worked with the Partnership for
Interdisciplinary Studies of Coastal Studies updating our existing
hypoxia exhibit in the VC. Dylan McDowell is a sophomore
in the Honors College at OSU, majoring both in Education
and Fisheries / Wildlife. Dylan worked with Dr. Kerry McPail,
prototyping an exhibit search for medicines from hydrothermal
vent animals, while completing computer-mediated interactive
titled “Ring of Fire.” Allison Walkingshaw, a sophomore at LinnBenton Community College, helped other interns and staff with
design, layout, and production of three exhibits.
Each undergraduate student was responsible for supporting our
public education programs, as well as:
• Developing a portfolio piece based on their student research
• Gaining practical experience at public interpretation of current
marine research
• Acquiring skills in project management, interacting with the
public and developing informal science educational materials
The Visitor Center served as a platform for other student
research projects as well. Emily Lemagie (MS student in COAS)
developed the “Estuarine Currents and Modeling: Designing a
Computer-based Interactive Exhibit”. Ruby Moon worked with
the Trawl Commission developing and evaluating a Sustainable
Fisheries exhibit. Jennifer Fisher (Masters student at CIMRS)
worked on “Larval Connectivity on Oregon Coast”. Erin Riley
(Undergraduate student in Fisheries and Wildlife) conducted
visitor surveys on the Life History Transmitter in Steller sea
lions to measure the impact on visitor attraction and engagement
through layered interpretation. Danielle Asson is a Marine
Resource Management graduate student who is developing
a handheld application for supporting public audiences’
identification of dead organisms found on Oregon and Pacific
Northwest beaches.
Exhibits:
• Hypoxia on the Oregon Coast: The Pacific Northwest Dead
Zones - two interpretive panels; one interactive exhibit
• The Endangered Steller Sea Lions: Why are they not
recovering? - Two interpretive panels
• Ring of Fire - an interactive computer-mediated exhibit with
an interpretative panel
• Prescribing the Ocean - interpretative panel with preserved
specimens under videoscope
• Derelict Crab Pot Recovery - Video loop display of ODFW’s
efforts to locate and recover lost crab pots
• Steller Sea Lion Research (LHX) – a touchscreen interactive
computer allows you to select different videos of a biologist
and engineer responding to the public’s Frequently Asked
Questions
• Rebuilt “Burrowing Shrimp as Bioengineers” and the
Biofuel Cell (“Electric Mud”) exhibits
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Install three temporary exhibitions:
•”Treasures of NOAA” is a traveling exhibition focusing on the
history of NOAA Corps (August 22- Jan 10)
•Stream Erosion Table from the Lincoln County Soil and Water
(Jan17-March 20)
•“Pattern Puzzles” are twelve interactive puzzles based on
mathematic patterns that are installed each spring (April 19 –
June 21)
Public Programming Highlights:
Special public programs were offered each month. The current
schedule can be viewed on-line at: http://hmsc.oregonstate.edu/
visitor/exhibits-and-events
Selections of some of 2011-2012 events included:
Summer season (June 26-Sept. 5) 2011 – Our daily educational
programming consisted of: Guided tours of the Yaquina estuary
offered at 11:00. Animal feeding demonstrations (either of
the giant Pacific octopus or Eye-level aquarium) at 1:00.
OceanQuest2011 auditorium deep-sea research program titled:
“Submarine Ring of Fire: Mariana Arc” presented at 1:30 in the
Hennings Auditorium.
August 2011 – “NOAA Open House” welcomed MOC-P to
Newport. Dedication ceremony included tours of their facility.
September - NOAA installed “Mini Treasures” exhibition in the
VC (until Jan. 9, 2012). A new Visitor Guide was created for
existing NOAA exhibits.
October 2011 – Dr. Hanshumaker participated in a Cascadia
Initiative cruise deploying undersea seismometers from the RV
Wecoma. Daily blogs can be found at: blogs.oregonstate.edu/
billgoestosea/. Skype was used (Oct 21) to stream real-time video
to the auditorium between researchers at sea and high school
students participating in “Career Day”.
November 2011 – Author of Oregon Coast Bridges, Judy Fleagle,
hosted a book signing and an AV presentation in the Hennings
Auditorium
- Whale Watch training was conducted by Dr. Bruce Mate
and representatives from the Oregon State Parks for over 100
participants
December 2011 – Whale Watch Week (Dec.26-31) had daily
auditorium presentations @ 1:30, interactive displays, and marine
mammal videos.
January 2012 – “Shark Day” (Jan 21) featured “Save Our
Seas” children’s activities, auditorium presentations and videos
reaching out to over 400 people. Hanshumaker conducted a
Salmon shark necropsy using live streaming video of shark
necropsy (114 hits). Tissue and vertebrae samples were collected
for researchers.
February 2012 – Our annual “Fossil Fest” featured Dr.
William Orr, presenting “Early forms of Life” in the Hennings
Auditorium, followed by his book signing of Geology of Oregon.
Bill Sullivan with North American Research Group set up
tabletop displays and assisted with identification of the public’s
fossils.
March 2012 – Whale Watch Week (March 26–31) had daily
auditorium presentations @ 1:30, interactive displays, and marine
mammal videos. Created new back-wing tour, highlighting our
marine mammal skeletons.
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April 2012 – HMSC’s “Marine Science Day” was held
on Saturday, March 14th. The Visitor Center was used for
conducting a sea turtle necropsy and research displays. Over
200 people attended presentations in the Hennings Auditorium.
Behind the Scenes tours were offered in Spanish.
May 2012 – Dr. Ralph Breitenstein delivered a presentation on
invasive species titled: “Alien Stowaways on the Oregon Coast”
June 2012 – Conducted Intern and Volunteer training (June1821), focusing on the rocky intertidal, mudflat and estuary natural
history and interpretation.
Professional Development: Programs for Oregon Sea Grant
Education and Visitors Center floor staff continued this year with
NSF funding for an addition 20 hours of education centered on
video analysis of educators’ practice. Dr. Rowe, Cait Goodwin,
and Alicia Christensen delivered similar workshops for informal
educators at Oregon Coast Aquarium, the Vancouver Aquarium,
and at the annual National Marine Educators Association. The
same funding supported Dr. Rowe, Alicia Christensen, Heidi
Schmoock, and Laura Dover-Good to deliver professional
development in communicating ocean sciences to educators
and scientists at HMSC, on campus in Corvallis, at California
Polytechnic Institute, San Luis Obispo and at Ocean Sciences
focused conferences nationally. Finally, with funding from the
Center for Ocean Sciences Education Excellence (COSEE) –
Pacific Partnerships, free-choice learning faculty and students
continued to partner in the development of a Coastal Master
Naturalist Program this year, completing the formative evaluation
of the coastal curriculum.
OSG staff continued to support the work of the Oregon
Department of Education funded Title IIB Math Science
Partnership. In its final year, the Oregon Coastal and Aquatic
Marine Science Project (OCAMP) partnered 32 Lincoln County
k-10 teachers with informal educators and scientists from HMSC,
Oregon Coast Aquarium, Yaquina Head Outstanding Natural
Area, and the Oregon Hatchery Research Center for professional
development and the creation of high-quality, on-going marine
science field experiences for Lincoln County students. Over 100
hours of professional development were offered for the teachers
this year involving more than 20 scientists from HMSC.
OSG staff also worked with staff from Oregon Coast Aquarium,
the Lincoln County School District, OSU, and the BLM to hold
the Ocean Literacy Symposium at HMSC (August 30) that
included workshops on model wave energy designs and marine
mammal telemetry. Over 300 educators from the Lincoln County
School District attended this event.
Faculty research for 2011-2012: The Free-Choice Learning
Lab, headed by Dr. Rowe, carried out research this year on visitor
interactions with touch tables as exhibit platforms and continued
to work on how visitors understand and make sense of complex
scientific visualizations.
Work on barriers and supports to professional development for
informal and formal educators, the impacts of communicating
science experiences for graduate students and scientists, and the
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nature of the development of professional learning communities
also continued in 2011 and 2012.
Student research for 2011-2012
• Kathyrn Stofer (Science and Math Education) worked
closely with Dr. Rowe and Mark Farley on the evaluation
and research surrounding the Magic Planet as well as
exhibits on NOAA fisheries this year with funding from
NOAA.
• Michelle Mileham (Environmental Sciences) collected data
on teacher and student experiences as part of the OCAMP
project as well as working with HMSC scientists in residence
at the Exploratorium in San Francisco.
• Laura Dover (Science and Math Education) began research
with volunteers and visitors at HMSC to document how
volunteers interact with visitors and promote science
learning. Laura was awarded a Markham award to support
this research.
• Emily Lemagie (MRM) carried out summative evaluation of
her exhibit on numerical modeling of estuary currents in the
Visitors Center and defended her master’s thesis.
• Rebecca Schiewe (SMED) created a curriculum supported
by Holt funding and tested it with Lincoln County students
as part of completing her master’s project.
• Jed Smith (Professional Science Masters) was awarded a
Holt Award to support the development of remote sensing
exhibits in the Visitor Center.
Connecting To The Public School System: Under the direction
of Bill Hanshumaker, new programs worked to integrate formal
K-12 science curriculum with the VC and free-choice learning
efforts. A new curriculum on Science Standards for Design
was disseminated to over 90 educators through Lincoln County
School District (LCSD), OCAMP and Northwest Aquatic Marine
Educators (NAME). It is available for download at: http://people.
oregonstate.edu/~hanshumw/
A second curriculum related to the work of Dr. Markus Horning
at HMSC on marine mammal telemetry that meets middle and
high school science standards for Engineering was designed and
evaluated. This curriculum can be downloaded at: http://www.
sealtag.org/Grades9through12.html
http://www.sealtag.org/Grades5through8.html

HMSC Visitor Center Bookstore
Lynne Wright, Bookstore Manager

Oregon Sea Grant’s Bookstore, located in the Visitor Center of
Hatfield Marine Science Center, provides the visiting public,
students and staff with quality books, clothing and other
educational resources. The goal of the bookstore is to support
the educational mission of the Visitor Center and provide an
enhanced learning opportunity for visitors about the natural
world. The bookstore is managed by Oregon Sea Grant and is
presently staffed by the full-time bookstore manager and two
part-time staff. During the high season months of June through
September, the store also employs an additional temporary
seasonal staff. Volunteers assist throughout the year as needed,

such as spring break assistance, annual inventory help and special
events.
The bookstore promotes the HMSC through author presentations,
book signings, and other special promotions and events, including
the annual Lincoln County Glass Float Drawing and promotion,
held from November to January each year. Hundreds of visitors
and local residents follow an area map from location to location
to enter a drawing for a free glass float from each location. We
see many new faces each year because of this promotion, and
many residents who have never been to HMSC enjoy their first
visit while taking part in this promotion.
The secure online website continues to thrive. HMSC logo
merchandise are the most popular items and orders are regularly
mailed all over the United States. Visitors coming to the area
order many beach and animal identification guides for their trip
to the coast, and educators and parents purchase many of the Sea
Grant “Oregon Coast Quest” guide books, which have become
the bestseller for the website.
The Bookstore Manager is responsible for visitor center
marketing, print media ads, and publications stocked in the
visitor center. There has been a focus on purchasing local ads
this year, since local publications seem to generate more interest
from visitors. One of the new ads created this year included
HMSC in a locally produced Newport map. In order to promote
OSU and HMSC locally, the Bookstore Manager also regularly
attends Chamber after-hours events and Chamber lunch meetings
to connect with local businesses and community members. She
also represents Oregon Sea Grant on the HMSC Sustainability
Committee.

HMSC Visitor Center Volunteers

Rebecca Schiewe, Volunteer Coordinator
During FY 11/12, the HMSC had 88 volunteers who contributed
9,614 hours of service to Visitor Center operations. New
volunteers were recruited throughout the year, mostly through
word of mouth. This recruitment method enabled us to add 19
individuals to the volunteer corps.
Volunteers are critical to the success of the Visitor Center.
They greet many of the 150,000 annual visitors, orient them
to the center, and provide educational information related to
live animals and exhibits in addition to general marine science.
Furthermore, volunteers contribute to the Visitor Center by
feeding animals each week, creating and updating display
signage, assisting in exhibit maintenance and development,
assisting in administrative duties, and some are integral to the
training of our Sea Grant Summer Scholars. Their enthusiasm
for life-long learning and desire to share information creates
memorable experiences for visitors of all ages.
Monthly meetings and training sessions were held throughout
the year to provide volunteers with new information and to
enhance communication between volunteers and staff members.
Training topics included (among others): fur seal research, wave
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energy, Oregon Coast Quests, and volunteer - visitor interactions
in communicating ocean sciences. In January 2012, volunteers
received a tour of the NOAA Research Vessel Bell M. Shimada.
Eight volunteers attended the 2011 Pacific Northwest Docent
and Volunteer Association Conference during September 29 –
October 2, held at Vancouver Aquarium in Vancouver, Canada.
Volunteers’ efforts were recognized on a daily basis and were
also celebrated at a summer BBQ at HMSC Director George
Boehlert’s home, a holiday potluck in December, throughout
National Volunteer Appreciation Week in April, and again at a
banquet in May.

Civic Activities

Maryann Bozza, HMSC Program Manager
HMSC is an active member of the local and regional community.
Locally, we engage the Oregon Coast community through
outreach, including news media, a Visitor Center volunteer
program and a local radio program. HMSC is also engaged in
public processes, through partnerships with Lincoln County
School District and a number of local organizations. The
“Friends of HMSC” group serves to communicate our activities
to a broader audience. Collectively, we serve as a marine science
resource for state and national leadership, partner with marine
industries including fisheries and ocean renewable energy,
and serve on regional, national and international advisory
boards including the West Coast Governor’s Agreement on
Ocean Health, the International Whaling Commission, and the
Governing Council and several working groups of PICES, the
International North Pacific Marine Science Organization.
The reputation of the Hatfield Marine Science Center in the
community is enhanced by employees’ active involvement in a
wide range of civic and philanthropic activities. Throughout
Lincoln County and beyond, faculty, staff, students and agency
employees alike are known in their local communities for their
volunteerism and service to schools, charitable and public service
organizations, local government, youth recreation and sports, and
in the visual and performing arts communities. Many boards
and elected bodies had HMSC personnel serving in leadership
positions in 2011-2012, including the Lincoln County Farmers
Market, Oregon Coast Council for the Arts, Newport Symphony,
Partnerships in Education, City of Newport, Toledo City Council,
Waldport City Council, Economic Development Alliance
of Lincoln County and Yaquina Bay Economic Foundation.
Schools are a particular area of focus for HMSC researchers
and staff volunteering their time, and volunteer activities during
2011- 2012 included many HMSC scientists who served as
mentors for teachers and students and organized a science fair
hosted by the HMSC Visitor Center. Other community activities
included invasive species removal, fundraising for the local
food bank and American Cancer Society Relay for Life, and an
HMSC-hosted blood drive.
As a visible and respected institution, the HMSC is also seen
as a place for civic engagement, providing meeting space for
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various community-oriented meetings throughout the year. Public
hearings on marine debris issues, ocean observing systems and
public infrastructure improvements were hosted by HMSC in
the past year. Visitors included elected officials or their staff for
briefings on marine topics of interest to their constituents and
leadership of federal and state agency partners. HMSC partnered
with the City and Port of Newport on the August 2012 dedication
ceremony for the new NOAA Marine Operations Center –
Pacific, which serves as home port for NOAA’s Pacific research
fleet. HMSC also expanded its tsunami evacuation drill to include
the South Beach Peninsula organizations, and increased outreach
on tsunami awareness and preparedness for those who work on
the South Beach Peninsula.

Friends of HMSC

Maryann Bozza, HMSC Program Manager
The Friends of Hatfield Marine Science Center is a membership
organization of donors and supporters of HMSC’s research,
outreach and education mission. Financial contributions from
the Friends provide support for a wide range of programs,
including public lectures, a newsletter (http://hmsc.oregonstate.
edu/friendsnewsletter.html) and other outreach activities, which
serve to communicate HMSC research and marine science issues
to a broad audience. Donations of volunteer time by members
combined with financial contributions support a wide range of
innovative marine science education programming for the general
public and targeted audiences.
Friends of the HMSC events in 2011-2012 included a public
talk by Lavern Weber Visiting Scientist Bronwyn Gillanders.
The well-attended presentation was entitled, “Giant Australian
cuttlefish: a globally unique species under threat”. In addition,
“Science on Tap” events were reinstated in 2012 after a hiatus of
several years. These scientific presentations using local breweries
as venues are geared for the larger community, but have also
attracted a strong contingent from the South Beach marine
science community of scientists, staff, volunteers and their
families making for a dynamic atmosphere. Speakers included
Drs. Jack Barth, Markus Horning, Shawn Rowe and David
Noakes, all from OSU, at two different local venues.
The Friends of HMSC remain a key source of support for
graduate student research at HMSC. In total, over $100,000
was awarded this year to students in a diversity of departments
and colleges within Oregon State University. All of these funds
originated from private donations to the Hatfield Marine Science
Center’s programs over the past several decades; they now reside
in endowments that will provide perpetual support to these
important programs.
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Donor Honor Roll

Annual Support of the Hatfield Marine Science Center:
The Honor Roll recognizes HMSC’s annual supporters who
have made outright gifts or pledge payments totaling $100 or
more between July 1, 2011, and June 30, 2012. Donors making
new pledges will be recognized in the appropriate level as their
payments are received.
Contributors of $10,000 or more
BP Exploration & Productions, Inc.
Janet Gray Webster ‘95 & Stephen A. Webster
Contributors of $5,000 - $9,999
Barton & Strever PC
Contributors of $2,500 - $4,999
Georgia-Pacific Foundation
Contributors of $1,000 - $2,499
Jean Starker Roth ‘42
Lisa Cardamon Weber ‘90 & Tim Weber ‘86
Contributors of $100 - $999
Susan L. & George W. Boehlert
Richard E. Bohn ‘76
Monita L. Hantze-Cheever & Jeffrey L. Cheever ‘78
Rosalie Comer
Walter E. Frick ‘94
Shirley M. & William T. Golden
Janet Williams Hanus ‘71 & Joe Hanus
Harrison Park School
John P. Hennessey ‘78
Anne R. Kapuscinski ‘80
Mark Miranda
Wendy Adams Niem ‘76 & Alan R. Niem
Jerryann & Robert E. Olson
Gail B. & Steven H. Peterson ‘66
Arninne V. Rautio ‘65
Marcia R. Richard ‘12
Suzanne Roberts
Clare E. Reimers ‘78 & Willard W. Wakefield ‘84
Pamela C. Weber & Ronald D. Bonham
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Seminars presented at HMSC from July 2011 to June 2012
DATE

NAME

AFFILIATION

TITLE

July 14, 2011

Anne
Beaudreau

University of Washington

July 21, 2011

Paul
Heimowitz

US Fish & Wildlife Service

Effects of climate variability on the spatial structure
of demersal fish communities in the California Current Ecosystem

July 7, 2011

July 28, 2011

August 4, 2011
August 11, 2011

Bob Lackey

Bryan Black,
Tom Hurst,
Bill Petersen,
& Janet
Webster

Matt
Hawkyard

Melissa
Murphy

Professor & Senior Fisheries Biologist,
OSU Department of Fish & Wildlife

Science, Scientists, and Policy Advocacy

Potential spread of aquatic invasive species in the
midst of climate change

Hatfield Marine Science Center

On Being a Scientist: Research Ethics Faculty Mentor Panel

OSU/HMSC graduate student

The delivery of water-soluble nutrients to marine
fish larvae

Socioeconomic Analyst, Marine Reserves Program, ODFW

Human Dimensions of Marine Reserve Implementation in Oregon

September 29,
2011

Bronwyn
Gillanders

University of Adelaide, Australia

Stock enhancement projects in the Murray-Darling
Basin, Australia: is it just money down the drain?

October 6, 2011

Michael
Banks &
Renee
Bellinger

Hatfield Marine Science Center

From Mountain to Ocean: Insight into Chinook
Salmon Life History Strategies using Molecular
Genetics

October 13, 2011

Nicole
Duplaix

OSU Department of Fisheries and Wildlife

Otters of the World and the World of Otters – what’s
new in otter research and conservation

October 20, 2011

John van
Staveren

Pacific Habitat Services, Inc.

State and Federal Permitting for the NOAA MOC-P

Oregon State University

Movement Patterns and Home Range of Fishes of
the Redfish Rocks Marine Reserve

October 27, 2011

Tom Calvanese

November 3, 2011 Bob Mason

Professor of Zoology, Oregon State
University

November 10,
2011

Oregon State University

November 17,
2011

Michelle
Kappes

Kelly
Sutherland

December 1, 2011 Roy Lowe

Institute of Ecology and Evolution, University of Oregon

Project Leader, USFWS Oregon Coast
National Wildlife Refuge Complex

December 8, 2011 Dafne Eerkes- Oregon State University
Medrano
January 12, 2012
January 19, 2012

Operations
Officers

NOAA ‘s Ships Rainer & Fairweather

Chemical Ecology of Snakes: From Pheromones to
Receptors

Importance of North Pacific Transition Zone to
Foraging Seabirds

Plankton-fluid interactions in the ocean: Jet-propelled swimming and filtration by pelagic tunicates

Bandon Marsh Restoration

The Role of Oxygen & Other Environmental
Variables on Survival, Abundance, & Community
Structure of Invertebrate Meroplankton of Oregon
Nearshore Coastal Waters

Hydrography in the NOAA Fleet: Not Just for
Charting Anymore?

Steven
Ferraro

U.S. Environmental Protection Agency

February 2, 2012

Markus
Horning

Associate Professor, Marine Mammal
Institute, OSU/HMSC

The impact of predation on Steller sea lions in the
Gulf of Alaska

February 9, 2012

Andrew
Thurber

Postdoctoral Fellow, CEOAS, Oregon
State University

Yeti crabs that dance for food and other novel deepsea trophic relationships

January 26, 2012
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Bill Chadwick OSU/NOAA Vents Program
& Joe Haxel

Ecological Periodic Tables: In Principle and Practice

The April 2011 eruption at Axial Seamount
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DATE

NAME

AFFILIATION

TITLE

February 16, 2012 Shawn
Rowe

Marine Education Learning Specialist,
Oregon Sea Grant, OSU

Creating a cyberlaboratory for studying learning at
HMSC

March 1, 2012

John Bauer

The Wetlands Conservancy

The Yaquina Bay Estuary Conservation Plan

March 8, 2012

Michael F.
Vardaro

Assistant Professor, CEOAS, OSU

Lorenzo
Ciannelli

College of Oceanic and Atmospheric
Sciences, OSU

The Social Ocean Network: Progress and Opportunities with the Ocean Observatories Initiative

Geographically and environmentally driven spawning distributions in marine large pelagic predators

March 22, 2012

Kim Juniper

University of Victoria, BC

April 5, 2012

Rob Suryan

Senior Research, Oregon State University, Hatfield Marine Science Center

Studying benthic ecosystem dynamics with cabled
observatories: first results from NEPTUNE Canada
and VENUS

April 12, 2012

Clare Reimers

HMSC, CEOAS, OSU

Assessing coral reef metabolic rates in the Red Sea
by eddy correlation

April 19, 2012

Christopher
Janousek

Ecologist, Western Ecology Division,
EPA

April 26, 2012

John Chapman Fisheries and Wildlife, OSU, HMSC

Tidal wetland plant and algal assemblages in Oregon: spatial patterns of composition and vulnerability to climate change

May 3, 2012

Tim Lee

OSU MS Student, Environmental Sciences, HMSC

May 10, 2012

Michael
Chi-Chang
Liu

OSU Department of Science and
Mathematics Education

May 24, 2012

Bob Collier

CEOAS, OSU, Corvallis

May 31, 2012

Bill Pearcy

June 7, 2012

Dawn Wright

Professor Emeritus, College of Earth,
Ocean, and Atmospheric Sciences, Oregon State University

June 14, 2012

Holger Klinck

CIMRS Assistant Professor, HMSC

June 28, 2012

Katie Stofer

Graduate Research Assistant, OSU Science and Math Education (SMED) Free
Choice Learning

February 23, 2012 Demian
Bailey

March 15, 2012

OSU/HMSC Marine Superintendent

Chief Scientist, ESRI

Meet the R/V Oceanus: OSU to retire R/V Wecoma

New Approach for Using Remotely-Sensed Chlorophyll a to Identify Predator (and Prey?) “Hotspots”

Declines and extinctions of the native estuary mud
shrimp due to an introduced Asian isopod parasite

Patterns of Benthic Macroinvertebrate Communities
and Habitat Associations in Temperate Continental
Shelf Waters of the Pacific Northwest
Serious Fun: Life-Deep Learning of Koi Hobbyists

The Limnology of Crater Lake: Research at the
deepest lake in the United States
American shad in the Northeast Pacific

ESRI’s Emerging Natural and Ocean Science
Agenda for GIS

To boldly go where no one has gone before: Using
robots to study marine mammals
What’s with the cameras in the Visitor Center? Or:
How the Free-choice Learning Lab is harnessing
technology to understand how people learn
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cetaceans in the Gilbert Islands, Republic of Kiribati.  IWC-64:
64th Annual Meeting of the International Whaling Commission.
Held June 11-July 6, 2012. Panama City, Panama. International
Whaling Commission.  (Scientific Committee Report )  SC/64/
SM4   http://iwcoffice.org/cache/downloads/5f1l4ttyww000gwoc
osk4kocw/SC-64-SM4.pdf

KEY:   * = Student,    ** = Student at OSU Seafoods  
1
Research Lab,      Bold = at HMSC
= OSU,
2
3
4
5
= NMFS,       = PMEL,     = EPA,       = ODFW
6
= USDA 7 = HMSC Intern 8 = USGS 9 = USFWS
10
= PSMFC
Baker, E.T.; Chadwick, William W., Jr.1; Cowen, J.P.; Dziak,
Ainsworth, Justin C. and Vance, Mitch . Estimating discard
rates in estuarine recreational crab fisheries using simulated
fishing [abstract]. Journal of Shellfish Research. 2012.
v.31(1):258-259.

Robert P. 1; Rubin, K. H. and Fornari, D.J.  Hydrothermal
discharge during submarine eruptions: the importance of
detection, response, and new technology. Oceanography. 2012.
v.25(1):128-141. http://dx.doi.org/10.5670/oceanog.2012.11
http://www.tos.org/oceanography/archive/25-1_baker.pdf

Ainsworth, Justin C.5; Vance, Mitch5; Hunter, Matthew V.5
and Schindler, Eric5. 2012. The Oregon recreational dungeness
crab fishery, 2007-2011.   (Information Reports). no. 2012-04.
Oregon Department of Fish and Wildlife (Marine Resources
Program); Newport, OR.   http://nrimp.dfw.state.or.us/CRL/
Reports/Info/2012-04.pdf

Baker, E. T.; Lupton, John E.3; Resing, J. A.; Baumberger, T.;
Lilley, M. D.; Walker, S. L. and Rubin, K. H.  Unique event
plumes from a 2008 eruption on the Northeast Lau Spreading
Center. Geochemistry Geophysics Geosystems. 2011.
v.12(9):Q0AF02. doi:10.1029/2011gc003725.

5

5

Arkoosh, Mary R. ; Strickland, Stacy ; Van Gaest, Ahna ;
Ylitalo, G.M.; Johnson, L.; Yanagida, G.K.; Collier, T.K. and
Dietrich, Joseph P.2. Trends in organic pollutants and lipids
in juvenile Snake River spring Chinook salmon with different
outmigrating histories through the Lower Snake and Middle
Columbia Rivers. Science of the Total Environment. 2011. v.409
(23): 5086-5100. doi:10.1016/j.scitotenv.2011.08.031.
2

2

2

Austin, J. D.; Bertin, A.; Borquez, J. P.; Cardenas, L.; Cardoza, T.
B.; Chapman, F.; De Sousa, A. C. B.; De Souza, A. P.; Douglas,
K. C.; Ellwood, S. R.; Ferriol, M.; Garmendia, A.; Gouin, N.;
Hargrove, J.; Jasti, M.; Keranen, I.; Knott, K. E.; Konec, M.;
Kuitunen, K.; Lima, M. P.; Linde, C. C.; Merle, H.; Oliva, M.
E.; Perez, M.; Saarinen, Emily4; Samollow, P. B.; Scarpassa, V.
M.; Segura, I.; Smith, L.; Trontelj, P.; Valdivia, I. M.; Wallwork,
H.; Wellenreuther, M. and Mol Ecol Resources Primer Dev,
Cons. Permanent genetic resources added to molecular ecology
resources database 1 February 2011-31 March 2011. Molecular
Ecology Resources.  2011. v.11 (4):757-758. doi:10.1111/j.17550998.2011.03028.x.
Auth, Toby D.1. Analysis of the Spring-Fall epipelagic
ichthyoplankton community in the Northern California Current
in 2004-2009 and its relation to environmental factors.  In:
J.N. Heine, ed. (California Cooperative Oceanic Fisheries
Investigations, Reports ). CalCOFI Report, no. 52. La Jolla, CA:  
University of California; Scripps Institution of Oceanography;
2011. 148-167 http://calcofi.org/publications/calcofireports/v52/
Vol_52_CalCOFI_Reports.pdf
Auth, Toby D.1; Brodeur, Richard D.2; Soulen, Heather L.1;
Cianelli, L. and Peterson, William T.2. The response of fish
larvae to decadal changes in environmental forcing factors off the
Oregon coast. Fisheries Oceanography.  2011. v.20(4):314-328.
doi:10.1111/j.1365-2419.2011.00586.x.
Baker, C. Scott1; Hutt, A.; Thompson, K.; Dalebout, M.L.;
Robins, J. and Stone, G.  2012.  Species identity and local use of
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Baldwin, Rebecca E.*; Banks, Michael A.1 and Jacobson,
Kym C.2.  Integrating fish and parasite data as a holistic solution
for identifying the elusive stock structure of Pacific sardines
(Sardinops sagax). Reviews in Fish Biology.  2012. v.22 (1):137156. doi: 10.1007/s11160-011-9227-5.
Baldwin, Rebecca E.*; Rew, Mary Beth1; Johansson, Mattias
L.1; Banks, Michael A.1 and Jacobson, Kym C.2. Population
structure of three species of Anasakis nematodes recovered from
Pacific sardines (Sardinops sagax) distributed throughout the
California Current system. Journal of Parasitology.  2011. v.97
(4):545-554. doi: 10.1645/GE-2690.1.
Barlow, J.; Calambokidis, J.; Falcone, E. A.; Baker, C. Scott1;
Burdin, A. M.; Clapham, P. J.; Ford, J. K. B.; Gabriele, C. M.;
LeDuc, R.; Mattila, D. K.; Quinn, T. J.; Rojas-Bracho, L.; Straley,
J. M.; Taylor, B. L.; Urban, J.; Wade, P.; Weller, D.; Witteveen, B.
H. and Yamaguchi, M.  Humpback whale abundance in the North
Pacific estimated by photographic capture-recapture with bias
correction from simulation studies. Marine Mammal Science.
2011. v.27(4):793-818. doi:10.1111/j.1748-7692.2010.00444.x.
Barton, A.; Hales, B.; Waldbusser, G.G.; Langdon, Christopher
J.1 and Feely, R.A.  The Pacific oyster, Crassostrea gigas, shows
negative correlation to naturally elevated carbon dioxide levels:
Implications for near-term ocean acidification effects. Limnology
and Oceanography.  2012. v.57(3):698-710. doi:10.4319/
lo.2012.57.3.0698.
Bentaleb, I.; Martin, C.; Vrac, M.; Mate, Bruce R.1; Mayzaud,
P.; Siret, D.; de Stephanis, R. and Guinet, C.  Foraging ecology of
Mediterranean fin whales in a changing environment elucidated
by satellite tracking and baleen plate stable isotopes. Marine
Ecology Progress Series. 2011. v.438:285-302. doi: 10.3354/
meps09269. http://www.int-res.com/articles/meps_oa/m438p285.
pdf
Bjorkstedt, E. P.; Peterson, William T.2; Emmett, Robert L.2;
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Brodeur, Richard D.2; Peterson, Jay1; Litz, Marisa.1 and 25
others. State of the California Current 2012-2011: Regionally
variable responses to a strong (but fleeting?) La Niña.  In:
J.N. Heine, ed. (California Cooperative Oceanic Fisheries
Investigations Reports ). CalCOFI Report. no.52. La Jolla, CA:
University of California; Scripps Institution of Oceanography;
2011. 36-68 http://calcofi.org/publications/calcofireports/v52/
Vol_52_CalCOFI_Reports.pdf
Black, Bryan A.1; Allman, R.J.; Schroeder, I.D. and Schirripa,
M.J.  Multidecadal otolith growth histories for red and gray
snapper (Lutjanus spp.) in the northern Gulf of Mexico, USA.
Fisheries Oceanography.  2011. v.20(5):347-356. doi:10.1111/
j.1365-2419.2011.00588.x.
Black, Bryan A.1; Schroeder, I.D.; Sydeman, W.J.; Bograd, S.J.;
Wells, B.K. and Schwing, F.B.  Winter and summer upwelling
modes and their biological importance in the California Current
Ecosystem. Global Change Biology. 2011. v.17(8):2536-2545.
doi:10.1111/j.1365-2486.2011.02422.x.
Block, B.A.; Jonsen, I.D.; Jorgensen, S.J.; Winship, A.J.; Shaffer,
S.A.; Bograd, S.J.; Hazen, E. L.; Foley, D.G.; Breed, G.A.;
Harrison, A.-L.; Ganong, J.E.; Swithenbank, A.; Castleton, M.;
Dewar, H.; Mate, Bruce R.1; Shillinger, G.L.; Schaefer, K.M.;
Benson, S.R.; Weise, M.J.; Henry, R.W. and Costa, D.P.  Tracking
apex marine predator movements in a dynamic ocean. Nature.
2011. v.475 (7354):86-90. doi:10.1038/nature10082.
Bosley, Keith L.2; Brodeur, Richard D.2; Miller, T.W.; Bosley,
Katelyn M.4; Van Gaest, Ahna2 and Elz, A.  2011.  Feeding
ecology of juvenile rockfish off Oregon and Washington: insights
into life history patterns based on stomach content and stable
isotope analyses [abstract]. In:  R. D. M. Nash and E. Houde,  
eds.  ICES Annual Science Conference.  Held September 19-23,
2011. Gdańsk, Poland. International Council for the Exploration
of the Sea.(ICES CM)2011/A:08
http://www.ices.dk/products/CMdocs/CM-2011/A/A0811.pdf
Bottom, Daniel L.2; Baptista, A.; Burke, J.; Campbell, L.;
Casillas, E.; Hinton, S.; Jay, D.A.; Austill Lott, M.; McCabe,
G.; McNatt, R.; Ramirez, M.; Roegner, G.C.; Simenstad, C.A.;
Spilseth, S.; Stamatiou, L.; Teel, D.; Zamon, J.E.  and Northwest
Fisheries Science Center (U.S.).  2011. Estuarine habitat and
juvenile salmon: Current and historical linkages in the lower
Columbia River and estuary, final report 2002-2008. (Report of
the National Marine Fisheries Service to the U.S. Army Corps
of Engineers ). Ecology Division, Northwest Fisheries Science
Center, National Marine Fisheries Service; Seattle, WA.   http://
www.nwfsc.noaa.gov/assets/26/8092_04122012_110540_
Bottom.et.al.2011-rev.pdf
Brodeur, Richard D.2; Auth, Toby D.1; Britt, Tristan A.1; Daly,
Elizabeth A.1; Emmett, Robert L.2 and Litz, Marisa N.C.1.
2011.  Dynamics of larval and juvenile rockfish (Sebastes spp.)
recruitment in coastal waters of the northern California Current.
In: R. D. M. Nash; E. Houde and R. D. Brodeur2 (conveners),  
ICES Annual Science Conference.  Held September 19-23, 2011.

Gdańsk, Poland. International Council for the Exploration of
the Sea. (ICES CM)  2011/H:12.  http://www.ices.dk/products/
CMdocs/CM-2011/H/H1211.pdf
Bryan, D.R.; Jacobson, Kym C.2 and Buchanan, J.C.  Recent
increase in Nybelinia surmenicola prevalence and intensity in
Pacific Hake (Merluccius productus) off the United States west
coast. Journal of Parasitology. 2012. v.98 (1):85-92. doi:10.1645/
GE-2906.1.
Bulseco, Ashley*; Langdon, Christopher J.1 and Gray,
Matthew*. The effects of acute high pCO2 exposure on growth
and survival of Crassostrea gigas larvae [abstract]. Journal of
Shellfish Research. 2012. v.31(1):265-265.
		
Butterfield, D.A.; Nakamura, K.; Takano, B.; Lilley, M.D.;
Lupton, John E.3; Resing, J.A. and Roe, K.K. High SO2
flux, sulfur accumulation, and gas fractionation at an erupting
submarine volcano. Geology. 2011. v.39 (9):803-806.
doi:10.1130/G31901.1.
Camara, Mark6 and Chen, Chao*.  Identification of genes and
molecular markers in Pacific oyster (Crassostrea gigas) larvae
that are associated with resistance to Vibrio tubiashii extracellular
products and high seawater pCo(2) [abstract]. Journal of Shellfish
Research. 2011. v.30(2):491.
Camara, Mark D.6; Elston, R.; Xu, S. Z. and Chen, Chao*.
Quantitative trait loci for reproductive investment, gamete
development, and viability in the Pacific oyster (Crassostrea
gigas) [abstract]. Journal of Shellfish Research. 2012. v.31
(1):266-266.
Camara, Mark D.6; Johnson, Marc A.6; Matson, S.E. and
Langdon, Christopher J.1. Relationship between the expression
of stress-related genes and field performance [abstract]. Journal
of Shellfish Research. 2011. v.30 (2):491.
		
Camp, A.L.; Ryer, Clifford H.2; Laurel, Benjamin J.2 and
Seals, K.  Effect of nursery habitat on density-dependent habitat
selection in juvenile flatfish. Journal of Experimental Marine
Biology and Ecology. 2011. v.404(1-2):15-20. doi:10.1016/j.
jembe.2011.05.001. 		
Caress, D.W.; Clague, D.A.; Paduan, J.B.; Martin, J.F.; Dreyer,
B.M.; Chadwick, William W., Jr.1; Denny, A. and Kelley, D.S.
Repeat bathymetric surveys at 1-metre resolution of lava flows
erupted at Axial Seamount in April 2011. Nature Geoscience.
2012. v.5(7):483-488. doi:10.1038/ngeo1496.
Carroll, E.L.; Childerhouse, S.J.; Christie, M.; Lavery, S.;
Patenaude, N.; Alexander, Alana*; Constantine, R.; Steel,
Debbie1; Boren, L. and Baker, C. Scott1. Paternity assignment
and demographic closure in the New Zealand southern right
whale. Molecular Ecology. 2012. v.21(16):3960-3973. doi:
10.1111/j.1365-294X.2012.05676.x.
		
67

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012
Carroll, E. L.; Patenaude, N. J.; Childerhouse, S. J.; Kraus, S. D.;
Fewster, R. M. and Baker, C. Scott 1. Abundance of the New
Zealand subantarctic southern right whale population estimated
from photo-identification and genotype mark-recapture. Marine
Biology. 2011. v.158(11):2565-2575. doi:10.1007/s00227-0111757-9.
Chadwick, William W., Jr. ; Dziak, Robert P. ; Haxel, Joseph ;
Embley, Robert W.3 and Matsumoto, Haru1. Submarine
landslide triggered by volcanic eruption recorded by in situ
hydrophone. Geology. 2012. v.40(1):51-54. doi:10.1130/
G32495.1. 		
1

1

1

Chadwick, William W., Jr.1; Jonsson, S.; Geist, D. J.; Poland,
M.; Johnson, D. J.; Batt, S.; Harpp, K. S. and Ruiz, A.  The
May 2005 eruption of Fernandina volcano, Galapagos: The first
circumferential dike intrusion observed by GPS and InSAR.
Bulletin of Volcanology. 2011. v.73(6):679-697. doi:10.1007/
s00445-010-0433-0.
Chadwick, William W., Jr.1; Nooner, S.L.; Butterfield, D.A.
and Lilley, M.D.  Seafloor deformation and forecasts of the April
2011 eruption at Axial Seamount. Nature Geoscience. 2012.
v.5(7):474-477. doi:10.1038/ngeo1464.
		
Chapman, John W.1; Dumbauld, Brett R.6; Itani, G. and
Markham, John C.1. An introduced Asian parasite threatens
northeastern Pacific estuarine ecosystems. Biological Invasions.
2012. v.14(6):1221-1236. doi:10.1007/s10530-011-0151-3.
Chiu, T-H.; Su, Yi-Cheng1; Pai, J-Y. and Chang, H-C.  Molecular
markers for detection and diagnosis of the giant grouper
(Epinephelus lanceolatus). Food Control. 2012. v.24(1-2):29-37.
doi:10.1016/j.foodcont.2011.08.033.
		
Churnside, J.H.; Fjälling, A.; Jaffe, J.S.; Jech, M.; Lundgren, B.;
Ryan, T.E. and Wakefield, W. Waldo 2. Optical technologies.
In: J. H. Churnside; M. Jech and E. Tenningen, eds.  Fishery
Applications of Optical Technologies. Copenhagen: International
Council for the Exploration of the Sea. (ICES Cooperative
Research Report)No. 312. 2012. p.6-28 (Ch. 3).  http://www.ices.
dk/pubs/crr/crr312/CRR%20312-Final.pdf
		
Clague, D.A.; Paduan, J.B.; Caress, D.W.; Thomas, H.;
Chadwick, William W., Jr.1 and Merle, Susan G.1. Volcanic
morphology of West Mata Volcano, NE Lau Basin, based on
high-resolution bathymetry and depth changes. Geochemistry,
Geophysics, Geosystems. 2011. v.12(11):QOAF03.
doi:10.1029/2011GC003791  
Claiborne, Andrew M.10; Fisher, Joseph P.1; Hayes, S.A. and
Emmet, Robert L.2.  Size at release, size-selective mortality, and
age of maturity of Willamette River hatchery yearling Chinook
salmon. Transactions of the American Fisheries Society. 2011.
v.140 (4):1135-1144. doi:10.1080/00028487.2011.607050.
Collins, J. and Webster, Janet G.1.  2012. Smart fishing for
information: Using open access and free information resources
68

for finding and publishing fisheries science in Africa.  In:
Proceedings of the 37th Conference of the International
Association of Aquatic and Marine Science Libraries and
Information Centers.  Held October 16-20, 2011. Zanzibar,
Tanzania.      http://hdl.handle.net/1957/31149
Constantine, R.; Jackson, J.A.; Steel, Debbie1; Baker, C. Scott1;
Brooks, L.; Burns, D.; Clapham, P.; Hauser, N.; Madon, B.;
Mattila, D.; Oremus, M.; Poole, M.; Robbins, J.; Thompson, K.
and Garrigue, C. Abundance of humpback whales in Oceania
using photo-identification and microsatellite genotyping. Marine
Ecology-Progress Series. 2012. v.453:249-261. doi: 10.3354/
meps09613. 		
Cope, J.M.; DeVore, J.; Dick, E.J.; Ames, K.; Budrick, J.;
Erickson, Daniel L.5; Grebel, J.; Hanshew, G.; Jones, R. ;
Mattes, Lynn5 and Niles, C. An approach to defining stock
complexes for U.S. West Coast groundfishes using vulnerabilities
and ecological cistributions. North American Journal of Fisheries
Management.  2011. v.31(4):589-604. doi:10.1080/02755947.201
1.591264. 		
Copeman, Louise A.1; Stoner, Allan W.2; Ottmar, Michele L.2;
Daly, B.; Parrish, C.C. and Eckert, G.L.  Total lipids, lipid classes
and fatty acids of newly settled red king crab (Paralithodes
camtschaticus): comparison of hatchery-cultured and wild
crabs. Journal of Shellfish Research. 2012. v.31(1):153-165.
doi:10.2983/035.031.0119.
		
Costello, M.J. and Baker, C. Scott 1.  Who eats sea meat?
Expanding human consumption of marine mammals. Biological
Conservation. 2011. v.144 (12):2745-2746. http://dx.doi.
org/10.1016/j.biocon.2011.10.015.
Dalebout, M.L.; Baker, C. Scott1; Steel, Debbie1; Thompson,
K.; Robertson, K.M.; Chivers, S.J.; Perrin, W.F.; Goonatilake,
M.; Anderson, R.C.; Mead, J.G.; Potter, C.W.; Yamada, T.K.;
Thompson, L. and Jupiter, D. 2012. A newly recognised beaked
whale (Ziphiidae) in the tropical Indo-Pacific: Mesoplodon
hotaula or M. ginkgodens hotaula In: IWC-64: 64th Annual
Meeting of the International Whaling Commission. Held June
11-July 6, 2012. Panama City, Panama. International Whaling
Commission.  (Scientific Committee Report)  SC/64/SM3   http://
iwcoffice.org/cache/downloads/23xzzp4bbo1wcw0sw448os8w8/
SC-64-SM3.pdf
Daly, B.; Eckert, G.; Stoner, Allan W.2 and White, T. In situ
predation and behavioral plasticity of juvenile red king crabs
(Paralithodes camtschaticus) [abstract]. Journal of Shellfish
Research. 2012. v.31(1):273-274.
Daly, Elizabeth A.1; Brodeur, Richard D.2; Fisher, J. P.;
Weitkamp, Laurie A.2; Teel, D.J. and Beckman, B.R.  Spatial
and trophic overlap of marked and unmarked Columbia River
Basin spring Chinook salmon during early marine residence
with implications for competition between hatchery and
naturally produced fish. Environmental Biology of Fishes. 2011.
v.94(1):117-134. doi:10.1007/s10641-011-9857-4.

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012
PUBLICATIONS
Dauble, Alison D.5; Heppell, S.A. and Johansson, Mattias
L.1.  Settlement patterns of young-of-the-year rockfish among
six Oregon estuaries experiencing different levels of human
development. Marine Ecology Progress Series. 2012. v.448:143154. doi:10.3354/meps09504.

Dziak, Robert P.1; Haxel, Joseph H.1; Bohnenstiehl, D.R.;
Chadwick, William W., Jr.1; Nooner, S.L.; Fowler, M.J.;
Matsumoto, Haru1 and Butterfield, D.A.  Seismic precursors and
magma ascent before the April 2011 eruption at Axial Seamount.
Nature Geoscience. 2012. v.5(7):478-482. doi:10.1038/ngeo1490.

de Ronde, C.E.J.; Massoth, G.J.; Butterfield, D.A.; Christenson,
B.W.; Ishibashi, J.; Ditchburn, R.G.; Hannington, M.D.;
Brathwaite, R.L.; Lupton, John E. L.3; Kamenetsky, V.S.;
Graham, I.J.; Zellmer, G.F.; Dziak, Robert P.1; Embley, Robert
W.3; Dekob, V.M.; Munnik, F.; Lahr, J.; Evans, Leigh J.1 and
Takai, K.  .  Submarine hydrothermal activity and gold-rich
mineralization at Brothers Volcano, Kermadec Arc, New Zealand.
Mineralium Deposita. 2011. v.46(5-6): 541-584. doi:10.1007/
s00126-011-0345-8.

Eerkes-Medrano, Dafne I.*. The role of oxygen and other
environmental variables on survivorship, abundance, and
community structure of invertebrate meroplankton of Oregon
nearshore coastal waters. Ph.D Dissertation. Corvallis:
Oregon State University. (Zoology). 2011. http://hdl.handle.
net/1957/26610

Dillon, M. E. and Frazier, Melanie R.4. Development
time, seasonality, and body size clines in insects: a general
explanation? [abstract]. Integrative and Comparative Biology.
2012. v.52 (Supp 1):E47-E47.
DiMaria, Ruth A.*. Natal source contributions of Pacific cod
(Gadus macrocephalus) recruits in the southeastern Bering Sea.
Master’s Thesis. Corvallis: Oregon State University. (Fisheries
Science). 2011. http://hdl.handle.net/1957/22832
Du, Xiuning1; Peterson, William T.2; McCulloch, Anita1
and Liu, G.  An unusual bloom of the dinoflagellate Akashiwo
sanguinea off the central Oregon, USA, coast in autumn
2009. Harmful Algae. 2011. v.10(6):784-793. doi:10.1016/j.
hal.2011.06.011
Dumbauld, Brett R.6; Chapman, John W.1 and Bosley, Katelyn
M.*. Can burrowing shrimp population declines in U.S. West
Coast estuaries be explained by fluctuations in recruitment?
[abstract]. Journal of Shellfish Research. 2012. v.31(1):277-278.
Dumbauld, Brett R.6 and Hosack, G.  Examining the nursery
value of intertidal oyster aquaculture, eelgrass and unstructured
mudflat for fish and invertebrates in Willapa Bay, Washington
[abstract]. Journal of Shellfish Research. 2012. v.31(1):277-277.
Dumbauld, Brett R.6; Ruesink, J.L. and Trimble, A.C.  Oyster
restoration goals for Willapa Bay, Washington should reflect the
prominent role of aquaculture [abstract].  Journal of Shellfish
Research. 2011. v.30 (2):501.
		
Dziak, Robert P. 1; Bohnenstiehl, D.R. and Smith, D.K.  
Hydroacoustic monitoring of oceanic spreading centers: past,
present, and future. Oceanography. 2012. v.25 (1):116-127. http://
dx.doi.org/10.5670/oceanog.2012.10
Dziak, Robert P.1; Hammond, Stephen R.3 and Fox, C.G.  
A 20-year hydroacoustic time series of seismic and volcanic
events in the Northeast Pacific Ocean. Oceanography. 2011. v.24
(3):280-293. http://dx.doi.org/10.5670/oceanog.2011.79.

Eide, K.E.; Miller-Morgan, Tim1; Heidel, J.R.; Kent, M.L.;
Bildfell, R.J.; LaPatra, S.; Watson, G. and Jin, L. Investigation of
koi herpesvirus (KHV) latency in koi. Journal of Virology. 2011.
v.85(10):4954-4962. doi:10.1128/JVI.01384-10.
		
Endo, T.; Hotta, Y.; Hisamichi, Y.; Kimura, O.; Sato, R.;
Haraguchi, K.; Funahashi, N. and Baker, C. Scott 1. Stable
isotope ratios and mercury levels in red meat products from
baleen whales sold in Japanese markets. Ecotoxicology
and Environmental Safety. 2012. v.79:35-41. doi:10.1016/j.
ecoenv.2012.01.020.
Erickson, Daniel L.5; Kahnle, A.; Millard, M.J.; Mora, E.A.;
Bryja, G.; Higgs, A.; Mohler, J.; DuFour, M.; Kenney, G.; Sweka,
J. and Pikitch, E.K.  Use of pop-up satellite archival tags to
identify oceanic-migratory patterns for adult Atlantic sturgeon,
Acipenser oxyrinchus oxyrinchus Mitchell, 1815.  Journal of
Applied Ichthyology. 2011. v.27(2):356-365. doi: 10.1111/j.14390426.2011.01690.x.
Ferguson, J.A.; Koketsu, W.; Ninomiya, I.; Rossignol, P.A.;
Jacobson, Kym C.2 and Kent, M.L. Mortality of coho salmon
(Oncorhynchus kisutch) associated with burdens of multiple
parasite species. International Journal for Parasitology.  
2011. v.41(11):1197-1205. http://dx.doi.org/10.1016/j.
ijpara.2011.07.005.
Ferraro, Steven P.4 and Cole, Faith A.4. Ecological periodic
tables for benthic macrofaunal usage of estuarine habitats in the
US Pacific Northwest. Estuarine, Coastal and Shelf Science.
2011. v.94 (1):36-47. doi:10.1016/j.ecss.2011.05.011.
Ferraro, Steven P.4 and Cole, Faith A.4. Ecological periodic
tables for benthic macrofaunal usage of estuarine habitats:
Insights from a case study in Tillamook Bay, Oregon, USA.
Estuarine, Coastal and Shelf Science. 2012. v.102-103:70-83.
doi:10.1016/j.ecss.201203.009.
Francis, T.B.; Scheuerell, M.D.; Brodeur, Richard D.2; Levin,
P.S.; Ruzicka, James J.1 and Peterson, William T.2. Climate
shifts the interaction web of a marine plankton community.
Global Change Biology. 2012. v.18(8):2498-2508. doi:10.1111/
j.1365-2486.2012.02702.x.
		

69

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012
Frazier, Melanie R.4 and Dillon, M. E.  Allometric scaling
of development time in insects [abstract]. Integrative and
Comparative Biology. 2012. v.52 (Supp 1): E247-E247.
Galleher, Stacy5; D’Andrea, Anthony5; Hutmacher, Amy5
and Riedlecker, Eva I.5. Key habitat factors structuring clam
communities in Tillamook Bay, OR USA [abstract]. Journal of
Shellfish Research. 2012. v.31(1):287-287.
Garrigue, C.; Constantine, R.; Poole, M.; Hauser, N.; Clapham,
P.; Donoghue, M.; Russell, K.; Paton, D.; Mattila, D.K.; Robbins,
J. and Baker, C. Scott 1. Movement of individual humpback
whales between wintering grounds of Oceania (South Pacific),
1999 to 2004.  In: N. Gales; J. Bannister; K. Findlay; A. Zerbini
and G. Donovan, eds. Humpback Whales: Status in the Southern
Hemishpere. Cambridge: International Whaling Commission.
(Journal of Cetacean Research and Management. Special Issue.)
no. 3. 2011. p.275-281.  
Garrigue, C.; Franklin, T.; Constantine, R.; Russell, K.; Burns,
D.; Poole, M.; Paton, D.; Hauser, N.; Oremus, M.; Childerhouse,
S.; Mattila, D.K.; Gibbs, N.; Franklin, W.; Robbins, J.; Clapham,
P.J. and Baker, C. Scott1. First assessment of interchange
of humpback whales between Oceania and the east coast of
Australia.  In: N. Gales; J. Bannister; K. Findlay; A. Zerbini and
G. Donovan, eds. Humpback Whales: Status in the Southern
Hemisphere. Cambridge: International Whaling Commission.
(Journal of Cetacean Research and Management. Special Issue.)
no. 3. 2011. p.269-274.
Getsiv-Clemons, Julia E.R.2; Wakefield, W. Waldo 2;
Whitmire, Curt E.2 and Stewart, I.J. Identifying potential
habitats from multibeam echosounder imagery to estimate
abundance of groundfish: a case study at Heceta Bank, OR, USA.  
In: P. T. Harris and E. K. Baker, eds. Seafloor Geomorphology
as Benthic Habitat: GeoHAB Atlas of Seafloor Geomorphic
Features and Benthic Habitats. London: Elsevier Inc. 2012.
p.569-586.  
		
Gillanders, B.M.; Black, Bryan A.1; Meekan, M.G. and
Morrison, M.A. Climatic effects on the growth of a temperate
reef fish from the Southern Hemisphere: a biochronological
approach. Marine Biology. 2012. v.159(6):1327-1333.
doi:10.1007/s00227-012-1913-x.
Gladics, Amanda J.*. Dietary responses of marine predators
to variable oceanographic conditions in the Northern California
Current. Master’s Thesis. Corvallis: Oregon State University.
(Marine Resource Management). 2012. http://hdl.handle.
net/1957/29000
Gómez-Gutiérrez, J.; Strüder-Kypke, M.C.; Lynn, D.H.; Shaw,
C.Tracy 1; Aguilar-Méndez, M.J.; López-Cortés, A.; MartínezGómez, S. and Robinson, C.J.  Pseudocollinia brintoni gen. nov.,
sp. nov. (Apostomatida: Colliniidae), a parasitoid ciliate infecting
the euphausiid Nyctiphanes simplex. Diseases of Aquatic
Organisms. 2012. v.99(1):57-78. doi:10.3354/dao02450.

70

Goodwin, Caitlin1(coordinator); Cooper, R.; Oregon State
University; Sea Grant College Program and Salmon Trout
Enhancement Program (OR).  2011.  The Oregon Coast Quests
Book: Lincoln, Coos, and Benton Counties. (ORESU). E-11-002.
Oregon State University, Sea Grant College Program; Corvallis.
214p.
Goslin, J.; Perrot, J.; Royer, J.-Y.; Martin, C.; Lourenço, N.; Luis,
J.; Dziak, Robert P.1; Matsumoto, Haru1; Haxel, Joseph1;
Fowler, M.J.; Fox, C.G.; Lau, Andy Tai-Kwan1 and Bazin,
S.  Spatiotemporal distribution of the seismicity along the MidAtlantic Ridge north of the Azores from hydroacoustic data:
Insights into seismogenic processes in a ridge–hot spot context.
Geochemistry, Geophysics, Geosystems. 2012. v.13 (2):Q02010.
doi:10.1029/2011GC003828.
Gray, Matthew W.* and Langdon, Christopher J.1. The
feeding physiology of Olympia oysters (Ostrea lurida) [abstract].
Journal of Shellfish Research. 2012. v.31 (1):291-291.
Groth, S.; Hannah, Robert W.5 and Jones, Stephen A.5.
Biology and management of the pink shrimp (Pandalus jordani)
fishery of Oregon [abstract]. Journal of Shellfish Research. 2012.
v.31(1):292-292.
Gustafson, R. G.; Ford, M. J.; Adams, P. B.; Drake, J. S.;
Emmett, Robert L.2; Fresh, K. L.; Rowse, M.; Spangler, E. A.
K.; Spangler, R. E.; Teel, D. J. and Wilson, M. T.  Conservation
status of eulachon in the California Current. Fish and Fisheries.
2012. v.13(2):121-138. doi:10.1111/j.1467-2979.2011.00418.x.
Hamner, Rebecca M.*; Oremus, M.; Stanley, M.; Brown, P.;
Constantine, R. and Baker, C. Scott1. 2012. Estimating the
abundance and effective population size of Maui’s dolphins using
microsatellite genotypes in 2010–11, with retrospective matching
to 2001–07. Department of Conservation; Auckland. 44 p.
http://www.pewenvironment.org/uploadedFiles/PEG/Newsroom/
Media_Coverage/mauis-dolphin-abundance-estimate-report.
pdf
Hamner, Rebecca M.*; Pichler, F.B.; Heimeier, D.; Constantine,
R. and Baker, C. Scott 1. Genetic differentiation and limited
gene flow among fragmented populations of New Zealand
endemic Hector’s and Maui’s dolphins. Conservation Genetics.
2012. v.13(4):987-1002. doi:10.1007/s10592-012-0347-9.
Hannah, Robert W.5. Variation in the distribution of ocean
shrimp (Pandalus jordani) recruits: links with coastal upwelling
and climate change. Fisheries Oceanography. 2011. v.20(4):305313. doi:10.1111/j.1365-2419.2011.00585.x.
Hannah, Robert W.5; Jones, Stephen A.5; Lomeli, Mark J.M.2
and Wakefield, W. Waldo2. Trawl net modifications to reduce
the bycatch of eulachon (Thaleichthys pacificus) in the ocean
shrimp (Pandalus jordani) fishery. Fisheries Research. 2011.
v.110(2):277-282. doi:10.1016/j.fishres.2011.04.016.

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012
PUBLICATIONS
Hannah, Robert W.5 and Rankin, Polly S.5. Site fidelity and
movement of eight species of Pacific rockfish at a high-relief
rocky reef on the Oregon coast. North American Journal of
Fisheries Management. 2011. v.31(3):483-494. doi:10.1080/0275
5947.2011.591239. http://hdl.handle.net/1957/25128

Huff, D. D.; Lindley, S. T.; Rankin, Polly S.5 and Mora,
E. A. Green sturgeon physical habitat use in the coastal
Pacific Ocean. Plos One. 2011. v.6(9): e25156. doi:10.1371/
journal.pone.0025156. http://www.plosone.org/article/
info%3Adoi%2F10.1371%2Fjournal.pone.0025156

Hannah, Robert W.5; Rankin, Polly S.5 and Blume, Matthew
T.O.5. Use of a novel cage system to measure postrecompression
survival of northeast pacific rockfish. Marine and Coastal
Fisheries Dynamics, Management, and Ecosystem Science. 2012.
v.4(1):46-56. doi:10.1080/19425120.2012.655849. http://dx.doi.
org/10.1080/19425120.2012.655849

Hunsicker, M.E.; Ciannelli, L.; Bailey, K.M.; Buckel, j.A.;
Wilson White, J.; Link, J.S.; Essington, T.E.; Gaichas, S.;
Anderson, T.W.; Brodeur, Richard D.2; Chan, K-S.; Chen,
K.; Englund, G.; Frank, K.T.; Freitas, V.; Hixon, M.A.; Hurst,
Thomas P.2; Johnson, D.W.; Kitchell, J.F.; Reese, D.C.; Rose,
G.A.; Sjodin, H.; Sydeman, W.J.; van der Veer, H.W.; Vollset,
K. and Zador, S.  Functional responses and scaling in predator–
prey interactions of marine fishes: contemporary issues and
emerging concepts. Ecology Letters. 2011. v.14(12):1288-1299.
doi:10.1111/j.1461-0248.2011.01696.x.

Harvey, H. R.; Pleuthner, R.L.; Lessard, E.J.; Bernhardt, M.J.
and Shaw, C.Tracy1. Physical and biochemical properties of
the euphausiids Thysanoessa inermis, Thysanoessa raschii,
and Thysanoessa longipes in the eastern Bering Sea. Deep-Sea
Research Part II: Topical Studies in Oceanography. 2012. v.6570:173-183. doi: 10.1016/j.dsr2.2012.02.007.
Haxel, Joseph H.1; Dziak, Robert P.1 and Matsumoto, Haru1.
2011. Obtaining baseline measurements of ocean ambient sound
at a mobile test berth site for wave energy conversion off the
central Oregon coast. In: Oceans ‘11 MTS/IEEE Kona (Oceans
of Opportunity: International Cooperation & Partnerships across
the Pacific). Held September 19-22, 2011. Kona, HI. Institute of
Electrical and Electronics Engineers (IEEE); Marine Technology
Society(MTS),. Piscataway, NJ. (Oceans) 2011, no. 6107223.
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=61072
23&isnumber=6106891
Hessing-Lewis, M.L.; Hacker, S.D.; Menge, B.A. and Rumrill,
Steve S.5.  Context-dependent eelgrass–macroalgae interactions
along an estuarine gradient in the Pacific Northwest, USA.
Estuaries and Coasts. 2011. v.34 (6):1169-1181. doi:10.1007/
s12237-011-9412-8.
Hildenbrand, K.; Eder, R. and Gladics, Amanda J.*. Adult male
dungeness crab (Cancer magister) movements near Reedsport,
Oregon from a fisheries collaborative mark-recapture study
[abstract]. Journal of Shellfish Research.  2012. v.31(1):296-297.
Hindle, A.G.; Mellish, J.E. and Horning, Markus1. Aerobic
dive limit does not decline in an aging pinniped. Journal
of Experimental Zoology. Part A, Ecological Genetics and
Physiology. 2011. v.315A (9):544-552. doi:10.1002/jez.703.
Horning, Markus1 and Mellish, J.A.  Predation on an upper
trophic marine predator, the Steller sea lion: evaluating high
juvenile mortality in a density dependent conceptual framework.
PLoS ONE. 2012. v.7(1):e30173. doi:10.1371/journal.
pone.0030173. http://dx.plos.org/10.1371/journal.pone.0030173
Hoy, M.; Boese, Bruce L. ; Taylor, Louise ; Reusser, Debbie
and Rodriguez, R.  Salinity adaptation of the invasive New
Zealand mud snail (Potamopyrgus antipodarum) in the Columbia
River estuary (Pacific Northwest, USA): physiological and
molecular studies. Aquatic Ecology. 2012. v.46(2):249-260.
doi:10.1007/s10452-012-9396-x.
4

2

8

Hur, Sungik**. Rice flour -- a functional ingredient for premium
crabstick. Master’s Thesis. Corvallis: Oregon State University.
(Food Science and Technology). 2011. http://hdl.handle.
net/1957/26111
Hur, Sungik**; Cho, S.; Kum, J-S.; Park, Jae W. 1 and Kim,
D-S.  Rice flour--a functional ingredient for premium crabstick.
Food Science and Biotechnology.  2011. v.20(6):1639-1647. doi:
10.1007/s10068-011-0226-z
Hurst, Thomas P.2; Moss, J.H. and Miller, Jessica A.1.
Distributional patterns of 0-group Pacific cod (Gadus
macrocephalus) in the eastern Bering Sea under variable
recruitment and thermal conditions. ICES Journal of Marine
Science 2012. v.69(2):163-174. doi:10.1093/icesjms/fss011
Jackson, Jennifer A.*; Laikre, L.; Baker, C. Scott1; Kendall,
K. C. and Genetic Monitoring Working, Grp.  Guidelines for
collecting and maintaining archives for genetic monitoring.
Conservation Genetics Resources. 2012. v.4(2): 527-536.
doi:10.1007/s12686-011-9545-x.
Jacobson, Kym C.2; Baldwin, Rebecca E.* and Reese, D.C.
Parasite communities indicate effects of cross-shelf distributions,
but not mesoscale oceanographic features on northern California
Current mid-trophic food web. Marine Ecology Progress Series.
2012. v.454:19-36. doi:10.3354/meps09654.
		
Johansson, Mattias L.*; Duda, E.; Sremba, Angela*; Banks,
Michael A.1 and Peterson, William T.2.  Assessing populationlevel variation in the mitochondrial genome of Euphausia
superba using 454 next-generation sequencing. Molecular
Biology Reports. 2012. v.39(5):5755-5760. doi:10.1007/s11033011-1385-y.
Johnson, Marc A.1 and Banks, Michael A.1. Sequence
conservation among orthologous vomeronasal type 1 receptorlike (ora) genes does not support the differential tuning
hypothesis in Salmonidae. Gene. 2011. v.485(1):16-21.
doi:10.1016/j.gene.2011.05.029.

71

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012
Kaldy, James4. Using a macroalgal δ(15)N bioassay to detect
cruise ship waste water effluent inputs. Marine Pollution Bulletin.
2011. v.62(8):1762-1771. doi:10.1016/j.marpolbul.2011.05.023.
Kastelle, C.R.; Helser, T.E.; Black, Bryan A.1; Stuckey,
Matthew J.1; Gillespie, D.C.; McArthur, J.; Little, D.; Charles,
K.D. and Khan, R.S. Bomb-produced radiocarbon validation
of growth-increment crossdating allows marine paleoclimate
reconstruction. Palaeogeography, Palaeoclimatology,
Palaeoecology. 2011. v.311(1-2):126-135. http://dx.doi.
org/10.1016/j.palaeo.2011.08.015.
Klinck, Holger1 and Mellinger, David K.1. Erratum: The energy
ratio mapping algorithm: A tool to improve the energy-based
detection of odontocete echolocation clicks [J. Acoust. Soc. Am.
129, 1807–1812 (2011)]. Journal of the Acoustical Society of
America. 2012. v.131(5):4203. doi:10.1121/1.3699190.
Klinck, Holger1 and Mellinger, David K. 1. The energy ratio
mapping algorithm: A tool to improve the energy-based detection
of odontocete echolocation clicks (correction to vol.129, pg
1807, 2011). Journal of the Acoustical Society of America. 2012.
v.131(5):4203-4203. doi:10.1121/1.3699190.
Klinck, Holger1; Mellinger, David K.1; Klinck, Karolin1;
Bogue, N.M.; Luby, J.C.; Jump, W.A.; Shilling, G.B.;
Litchendorf, T.; Wood, A.S.; Schorr, G.S. and Baird, R.W.  
Near-real-time acoustic monitoring of beaked whales and other
cetaceans using a seaglider. Plos One. 2012. v.7(5):e36128.
doi:10.1371/journal.pone.0036128. http://www.plosone.org/
article/info%3Adoi%2F10.1371%2Fjournal.pone.0036128
Lamberson, Janet O.4; Frazier, Melanie R.4; Nelson, Walter
G.4 and Clinton, Patrick 4. 2011. Utilization patterns of intertidal
habitats by birds in Yaquina Estuary, Oregon. (Technical Report).
EPA/600/R-11/118.  U.S. Environmental Protection Agency
Office of Research and Development, National Health and
Environmental Effects Research Laboratory, Western Ecology
Division; Washington, D.C.  http://www.epa.gov/wed/pages/
publications/authored/Lamberson%20et%20al%20Oct%20
2011_web.pdf
Langdon, Christopher J.1. West Coast upwelling impacts seed
availability for Pacific oyster farmers [abstract]. Journal of
Shellfish Research. 2011. v.30(2): 523.
Langdon, Christopher J.1; Evans, Ford; Barton, A.; Matson,
Sean E.*. and Stick, David A.*. The molluscan broodstock
program--past, present and future [abstract]. Journal of Shellfish
Research. 2012. v.31(1):308-308.
Langdon, Christopher J.1; Matson, Sean E.*; Barton, A.
and Evans, Ford.  Improvement in yields of Pacific oysters
Crassostrea gigas on the West Coast, USA, in a heterogeneous
and changing environment [abstract]. Journal of Shellfish
Research. 2011. v.30(2):525.
Larkin, S.L.; Alvarez, S.; Sylvia, Gilbert1 and Harte, M.  2011.
72

Practical considerations in using bioeconomic modelling for
rebuilding fisheries.   (OECD Food, Agriculture and Fisheries
Working Papers) no. 38. OECD Publishing. http://dx.doi.
org/10.1787/5kgk9qclw7mv-en
Lee, Timothy Seung-chul*. Patterns of benthic
macroinvertebrate communities and habitat associations in
temperate continental shelf waters of the Pacific Northwest.
Master’s Thesis. Corvallis: Oregon State University.
(Environmental Science). 2012. http://hdl.handle.net/1957/29185
Lemagie, Emily*. Communicating science : developing an
exhibit with scientists and educators. Master’s Thesis. Corvallis:
Oregon State University. (Marine Resource Management). 2011.
http://hdl.handle.net/1957/25900
Licznar, P.; Schmitt, T.G. and Rupp, David E.1. Distributions of
microcanonical cascade weights of rainfall at small timescales.
Acta Geophysica. 2011. v.59(5): 1013-1043. doi:10.2478/s11600011-0014-4.
Lin, C-M.; Kung, H-F.; Huang, Y-L.; Huang, C-Y.; Su,
Yi-Cheng1 and Tsai, Y-H.  Histamine production by
Raoultella ornithinolytica in canned tuna meat at various
storage temperatures. Food Control. 2012. v.25(2):723-727.
doi:10.1016/j.foodcont.2011.12.019.
Lindley, S.T.; Erickson, Daniel L.5; Moser, M.L.; Williams,
G.; Langness, O.P.; McCovey, B.W., Jr.; Belchik, M.; Vogel,
D.; Pinnix, W.; Kelly, J.T.; Heublein, J.C. and Klimley, A.P.  
Electronic tagging of green sturgeon reveals population structure
and movement among estuaries. Transactions of the American
Fisheries Society 2011. v.140(1):108-122. doi:10.1080/00028487.
2011.557017. 		
Litz, Marisa N.C.1; Phillips, A. Jason*; Brodeur, Richard D.2
and Emmet, Robert L.2. Seasonal occurrences of Humboldt
squid (Dosidicus Gigas) in the northern California Current
system.  In: J.N. Heine, ed. (California Cooperative Oceanic
Fisheries Investigations, Reports). CalCOFI Report, no.52.
La Jolla, CA:  University of California Scripps Institution of
Oceanography; 2011. 97-108. http://calcofi.org/publications/
calcofireports/v52/Vol_52_CalCOFI_Reports.pdf
Liu, Chi-Chang*. Serious fun: life-deep learning of koi
hobbyists. Ph.D. Dissertation. Corvallis: Oregon State University.
(Science Education). 2012. http://hdl.handle.net/1957/29056
Liu, Z-Y.; Chen, D.; Su, Yi-Cheng1 and Zeng, M-Y.  
Optimization of hydrolysis conditions for the production of
the angiotensin-I converting enzyme inhibitory peptides from
sea cucumber collagen hydrolysates. Journal of Aquatic Food
Product Technology. 2011. v.20(2):222-232. doi:10.1080/104988
50.2011.560364
Lomeli, Mark J.M.2 and Wakefield, W. Waldo 2. Efforts
to reduce Chinook salmon (Oncorhynchus tshawytscha) and
rockfish (Sebastes spp.) bycatch in the U.S. west coast Pacific

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2010-2011
PUBLICATIONS
hake (Merluccius productus) fishery. Fisheries Research.  2012.
v.119-120:128-132. doi:10.1016/j.fishres.2011.11.003.
Losee, James P.*. Trophically transmitted parasites as ecosystem
indicators: relationships among parasite community structure,
juvenile salmon diet composition, and ocean conditions. Master’s
Thesis. Corvallis: Oregon State University. (Fisheries Science).
2012. http://hdl.handle.net/1957/29897
Lowder, Austin C.**; Goad, C.L.; Lou, X.; Morgan, J. Brad and
Mireles DeWitt, Christina A.1. Evaluation of a dehydrated beef
protein to replace sodium-based phosphates in injected beef strip
loins. Meat Science. 2011.
v.89(4):491-499. doi:10.1016/j.meatsci.2011.05.013.
Lupton, John E.3; Arculus, R. J.; Evans, Leigh J.1 and Graham,
D. W. Mantle hotspot neon in basalts from the Northwest Lau
Back-arc Basin. Geophysical Research Letters. 2012. v.39
(L08308) doi:10.1029/2012gl051201.
Lupton, John E.3; Arculus, R. J.; Resing, J.; Massoth,
G. J.; Greene, Ronald R.1; Evans, Leigh J.1 and Buck,
N. Hydrothermal activity in the Northwest Lau Backarc
Basin: Evidence from water column measurements.
Geochemistry Geophysics Geosystems. 2012. v.13(1):Q0AF04.
doi:10.1029/2011GC003891
		
Ma, Lei**. Commercial application of high pressure processing
for inactivating Vibrio parahaemolyticus in Pacific oysters
(Crassostrea gigas). Master’s Thesis. Corvallis: Oregon State
University. (Food Science and Technology). 2012. http://hdl.
handle.net/1957/2654
Madon, Benedicte*; Gimenez, O.; McArdle, B.; Baker, C.
Scott1 and Garrigue, C.  A new method for estimating animal
abundance with two sources of data in capture–recapture studies.
Methods in Ecology and Evolution. 2011. v.2(4): 390-400. doi:
10.1111/j.2041-210X.2011.00091.x
Marques, T.A.; Martin, S.W.; Morrissey, R.P.; Jarvis, S.;
DiMarzio, N.; Moretti, D. and Mellinger, David K.1. 2011.
Spatially explicit capture-recapture minke whale density
estimation. In: Sociedade Portuguesa de Estatistica, ed.  XIX
Congresso Anual Sociedade Portuguesa de Estatistica. Held
September 28-October 1, 2011. Nazare, Portugal. Instituto
Nacional de Estatistica. p.91-92.  
Marques, T.A.; Thomas, L.; Martin, S.W.; Mellinger, David
K.1; Jarvis, S.; Morrissey, R.P.; Ciminello, C-A. and DiMarzio,
N. Spatially explicit capture–recapture methods to estimate
minke whale density from data collected at bottom-mounted
hydrophones. Journal of Ornithology 2012.
v.152 (Suppl 2):S445-455. doi:10.1007/s10336-010-0535-7.
Mate, Bruce R.1. Implementation of acoustic dosimeters with
recoverable month-long GPS/TDR tags to interpret controlledexposure experiments for large whales. In: A. N. Popper and A.
Hawkins, eds. The Effects of Noise on Aquatic Life. New York:

Springer. (Advances in Experimental Medicine and Biology)
v.730. 2012. p.203-205.  
		
Mate, Bruce R.1; Best, P.B.; Lagerquist, Barbara A.1 and
Winsor, Martha H.1.  Coastal, offshore, and migratory
movements of South African right whales revealed by satellite
telemetry. Marine Mammal Science. 2011. v.27(3): 455-476.
doi:10.1111/j.1748-7692.2010.00412.x.
Mathews, E.A.; Womble, Jamie N.*; Pendleton, G.W.;
Jemison, L.A.; Maniscalco, J.M. and Streveler, G.  Population
growth and colonization of Steller sea lions in the Glacier
Bay region of southeastern Alaska: 1970s–2009. Marine
Mammal Science. 2011. v.27(4):852-880. doi:10.1111/j.17487692.2010.00455.x.
McKnight, A.; Irons, D.B.; Allyn, A.J.; Sullivan, K.M. and
Suryan, Robert M.1. Winter dispersal and activity patterns
of post breeding black-legged kittiwakes Rissa tridactyla from
Prince William Sound, Alaska. Marine Ecology Progress Series.
2011. v.442: 241-253. doi:10.3354/meps09373. http://www.intres.com/articles/meps_oa/m442p241.pdf
Mellinger, David K.1. 2011. Signal processing and analysis
(detection, classification and localization of marine mammal
sounds). In: G. Bingham, ed.  Status and Application of Acoustic
Mitigation and Monitoring Systems for Marine Mammals:
Workshop Proceedings. Held November 17-19, 2009. Boston,
Massachusetts. U.S. Department of the Interior, Bureau of Ocean
Energy Management, Regulation, and Enforcement, Gulf of
Mexico, OCS Region. New Orleans. (OCS )-BOEMRE 2011-002
p.35-38.  
Meyer, E.; Chen, C. and Camara, Mark D.6. Genotyping and
expression profiling on a budget in non-model species [abstract].
Journal of Shellfish Research. 2012. v.31(1):323-323.
Miller, Jessica A.1. Effects of water temperature and barium
concentration on otolith composition along a salinity gradient:
Implications for migratory reconstructions. Journal of
Experimental Marine Biology and Ecology. 2011. v.405(1-2):4252. doi:10.1016/j.jembe.2011.05.017
Miller, M. P.; Haig, S. M.; Ledig, D. B.; Vander Heyden,
Madeleine F.9 and Bennett, G.  Will an “Island” population
of voles be recolonized if eradicated? Insights from molecular
genetic analyses. Journal of Wildlife Management.  2011.
v.75(8):1812-1818. doi:10.1002/jwmg.203.
Morrison, C.M.; Armstrong, A.E.; Evans, Sanford1; Mild,
R.M.; Langdon, Christopher J.1 and Joens, L.A.  Survival
of Salmonella Newport in oysters. International Journal of
Food Microbiology. 2011. v.148(2):93-98. doi:10.1016/j.
ijfoodmicro.2011.05.006. 		
Nieukirk, Sharon L.1; Mellinger, David K.1; Moore, S.E.;
Klinck, Karolin1; Dziak, Robert P.1 and Goslin, J.  Sounds
from airguns and fin whales recorded in the mid-Atlantic Ocean,
73

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012
1999–2009. Journal of the Acoustical Society of America.  2012.
v.131(2):1102-1112. doi:10.1121/1.3672648
Norman, S.A.; Huggins, J.; Carpenter, T.E.; Case, J.T.;
Lambourn, D.M. and Rice, James M.1. The application of
GIS and spatiotemporal analyses to investigations of unusual
marine mammal strandings and mortality events. Marine
Mammal Science. 2012. v.28(3):E251-E266. doi:10.1111/j.17487692.2011.00507.x. 		
Oremus, M.; Lequata, J.; Hurutarau, J.; Taei, S.; Donoghue, M.
and Baker, C.Scott1. 2012. Progress report on the genetic and
demographic assessment of dolphin taken in live-capture and
traditional drive-hunt in the Solomon Islands In: IWC-64. 64th
Annual Meeting of the International Whaling Commission.
Held June 11-July 6, 2012. Panama City, Panama. (Scientific
Committee Report) SC/64/SM23. http://iwcoffice.org/cache/dow
nloads/3idh4lpumoe8kk8csggggswco/SC-64-SM23.pdf

Pool, Suzan S.1; Reese, D.C. and Brodeur, Richard D.2.
Defining marine habitat of juvenile Chinook salmon,
Oncorhynchus tshawytscha, and coho salmon, O. kisutch, in the
northern California Current System. Environmental Biology of
Fishes. 2012. v.93(2):233-243. doi:10.1007/s10641-011-9909-9
Poowakanjana, Samanan**; Mayer, S.G. and Park, Jae
W.1. Optimum chopping conditions for Alaska pollock, Pacific
whiting, and threadfin bream surimi paste and gel based on
rheological and raman spectroscopic analysis. Journal of
Food Science. 2012. v.77(4):E88-E97. doi:10.1111/j.17503841.2011.02608.x
Pribyl, Alena L.1; Schreck, C. B.; Kent, M. L.; Kelley, K. M. and
Parker, Steve J.5.  Recovery potential of black rockfish, Sebastes
melanops Girard, recompressed following barotrauma. Journal
of Fish Diseases. 2012. v.35(4):275-286. doi:10.1111/j.13652761.2012.01345.x. 		

Ortega-Ortiz, Joel G.1; Engelhaupt, D.; Winsor, Martha
H.1; Mate, Bruce R. 1 and Hoelzel, A. R.  Kinship of longterm associates in the highly social sperm whale. Molecular
Ecology. 2012. v.21(3)spec. issue:732-744. doi:10.1111/j.1365294X.2011.05274.x.

Priest, G. R.; Schulz, W. H.; Ellis, W. L.; Allan, J. A.; Niem,
Alan R.1 and Niem, Wendy A.1. Landslide stability: role of
rainfall-induced, laterally propagating, pore-pressure waves.
Environmental & Engineering Geoscience. 2011. v.17 (4):315335. doi:10.2113/gseegeosci.17.4.315.

Payne, Meredith C.8; Brown, Cheryl A.4; Reusser, Deborah
A.8 and Lee II, Henry 4. Ecoregional analysis of nearshore
sea-surface temperature in the North Pacific. PLoS ONE. 2012.
v.7(1):e30105. doi:10.1371/journal.pone.0030105.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3256220/pdf/
pone.0030105.pdf
		
Payne, Meredith C.8; Reusser, Debbie8 and Lee, Henry, III4.
2012.  Moderate-resolution sea surface temperature data and
seasonal pattern analysis for the Arctic Ocean Ecoregions.
(Technical Report) EPA/600/R-12/037.
(also USGS Open-File Report no. 2011-1246). U.S.
Environmental Protection Agency; U.S. Geological Survey;
Washington, D.C.   http://pubs.usgs.gov/of/2011/1246

Ramirez-Lopez, L. and Mireles DeWitt, Christina A.1. 2012.
UV-Vis spectroscopyanalysis of phenolic compounds fractionated
from grape pomace (Vitis aestivalis) using a polymeric adsorption
compared to cellulose ion exchange resins [abstract]. In: Institute
of Food Technologists (IFT) Annual Meeting & Food Expo. Held
June 25-28, 2012. Las Vegas, NV. (IFT Annual Meeting Book
of Abstracts). Technical Program abstract no. 193-162   http://
epubebooks2.info/823/2012_IFT_Ann-k_of_Abstracts_split_050.
html#filepos4177761

Pearcy, W. G. and Fisher, Joseph P.1. Ocean distribution of the
American shad (Alosa sapidissima) along the Pacific coast of
North America. Fishery Bulletin.  2011. v.109(4):440-453.
Peterson, C. H.; Anderson, S. S.; Cherr, G. N.; Ambrose, R.
F.; Anghera, S.; Bay, S.; Blum, M.; Condon, R.; Dean, T. A.;
Graham, M.; Guzy, M.; Hampton, S.; Joye, S.; Lambrinos, J.;
Mate, Bruce R.1; Meffert, D.; Powers, S. P.; Somasundaran, P.;
Spies, R. B.; Taylor, C. M.; Tjeerdema, R. and Adams, E. E.  A
tale of two spills: Novel science and policy implications of an
emerging new oil spill model. Bioscience. 2012. v.62(5):461-469.
doi:10.1525/bio.2012.62.5.7.
Phuvasate, Sureerat*; Chen, M-H. and Su, Yi-Cheng1.
Reductions of Vibrio parahaemolyticus in Pacific oysters
(Crassostrea gigas) by depuration at various temperatures. Food
Microbiology. 2012. v.31(1):51-56. doi:10.1016/j.fm.2012.02.004

74

Ramirez-Lopez, L.; Muriana, P.P. and Mireles DeWitt, Christina
A.1. 2012. Antibacterial activities of phenolic compounds
isolated from grape pomace (Vitis aestivalis) on E. coli 0157:H7,
S. aureus, and L. monocytogenes [abstract]. In: Institute of
Food Technologists (IFT) Annual Meeting & Food Expo. Held  
June 25-28, 2012. Las Vegas, NV. (IFT Annual Meeting Book
of Abstracts)  Technical Program abstract no. 035-23.   http://
epubebooks2.info/823/2012_IFT_Ann-k_of_Abstracts_split_031.
html#filepos1199027
Ramsay, J. and Dumbauld, Brett R.6. Dungeness crab
production: An ecosystem service provided by Ostrea lurida and
Crassostrea gigas in Willapa Bay, Washington [abstract]. Journal
of Shellfish Research. 2012. v.31(1):337-337.
		
Rand, P.S.; Berejikian, B.A.; Bidlack, A.; Bottom, Daniel 2;
Gardner, J.; Kaeriyama, M.; Lincoln, R.; Nagata, M.; Pearsons,
T.N.; Schmidt, M.; Smoker, W.W.; Weitkamp, Laurie A.2 and
Zhivotovsky, L.A. Ecological interactions between wild and
hatchery salmonids and key recommendations for research and
management actions in selected regions of the North Pacific.
Environmental Biology of Fishes. 2012. v.94(1):343-358.
doi:10.1007/s10641-012-9988-2

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012
PUBLICATIONS
Reed, Zachary H.* and Park, Jae W.1. Thermophysical
characterization of tilapia myosin and its subfragments. Journal
of Food Science. 2011. v.76 (7):C1050-C1055. doi:10.1111/
j.1750-3841.2011.02330.x.
Reese, D.C.; O’Malley, R.T.; Brodeur, Richard D.2 and
Churnside, J.H.  Epipelagic fish distributions in relation to
thermal fronts in a coastal upwelling system using high-resolution
remote-sensing techniques. ICES Journal of Marine Science:
Journal du Conseil. 2011. v.68(9):1865–1874. doi:10.1093/
icesjms/fsr107.
Reimers, Clare E.1; Özkan-Haller, H. T.; Berg, P.; Devol, A.;
McCann-Grosvenor, Kristina1 and Sanders, Rhea D.1. Benthic
oxygen consumption rates during hypoxic conditions on the
Oregon continental shelf: Evaluation of the eddy correlation
method. Journal of Geophysical Research. Section C: Oceans.
2012. v.117 (C02021) doi:10.1029/2011JC007564
Resing, J.A.; Rubin, K.H.; Embley, Robert W.3; Lupton, John
E. L.3; Baker, E.T.; Dziak, Robert P.1; Baumberger, T.; Lilley,
M.D.; Huber, J.A.; Shank, T.M.; Butterfield, D.A.; Clague,
D.A.; Keller, N.S.; Merle, Susan G.1; Buck, N.J.; Michael, P.J.;
Soule, A.; Caress, D.W.; Walker, S.L.; Davis, R.; Cowen, J.P.;
Reysenbach, A-L. and Thomas, H. Active submarine eruption of
boninite in the northeastern Lau Basin. Nature Geoscience. 2011.
v.4(11):799-806. doi:10.1038/ngeo1275.
Reusser, Deborah A.8 and Lee II, Henry4. Evolution of natural
history information in the 21st century – developing an integrated
framework for biological and geographical data. Journal of
Biogeography. 2011. v.38 (7): 1225-1239. doi:10.1111/j.13652699.2011.02515.x. 		
Rowe, Shawn M.1. Visitor motivations across three informal
education institutions: An application of the identity-related
visitor motivation model. Visitor Studies. 2011. v.14(2):162-175.
doi:10.1080/10645578.2011.608006
Rowe, Shawn M.1. Discourse in activity and activity as discourse
(revised). In: R. Rogers, ed. An Introduction to Critical Discourse
Analysis in Education (2nd ed.). New York: Routledge. 2011.

p.227-241.  

		
Rowe, Shawn M.1. Scientific visualizations as discourse nexus:
Transmission of content or context for making meaning? In: S.
Norris, ed. Multimodality in Practice: Investigating Theory-inpractice-through-methodology. New York: Routledge. 2012.
p.50-65.  
		
Rowe, Shawn M.1 and Kisiel, J. Family engagement at aquarium
touch tanks--Exploring interactions and the potential for
learning. In: E. Davidsson and A. Jakobsson, eds. Understanding
Interactions at Science Centers and Museums : Approaching
Sociocultural Perspectives. Rotterdam: Sense. 2012. p.63-77.  
		
Rubin, K.H.; Soule, S. A.; Chadwick, William W., Jr.1; Fornari,
D.J.; Clague, D.A.; Embley, Robert W.3; Baker, E.T.; Perfit,
M.R; Caress, D.W. and Dziak, Robert P.1. Volcanic eruptions in

the deep sea. Oceanography. 2012. v.25(1):142-157. http://dx.doi.
org/10.5670/oceanog.2012.12.
Rumrill, Steven5 and Groth, Scott5.  Population recovery,
habitat enhancement, and reproductive ecology of Olympia
oysters (Ostrea lurida) in Coos Bay, Oregon [abstract]. Journal of
Shellfish Research. 2012. v.31(1):343-343.
Rumrill, Steven5 and Helms, A. Detection of pH shifts in the
South Slough estuary (Oregon, USA): Potential relationships
between respiration, net ecosystem metabolism, and changing
carbonate chemistry [abstract]. Journal of Shellfish Research.
2012. v.31(1):343-343.
Rupp, David E.1; Wainwright, Thomas C.2 and Lawson, Peter
W.2. Effect of forecast skill on management of the Oregon coast
coho salmon (Oncorhynchus kisutch) fishery. Canadian Journal of
Fisheries and Aquatic Sciences. 2012. v.69 (6):1016-1032.  doi:
10.1139/F2012-040.
Rupp, David E.1; Wainwright, Thomas C.2; Lawson, Peter
W.2 and Peterson, William T.2.  Marine environment-based
forecasting of coho salmon (Oncorhynchus kisutch) adult
recruitment. Fisheries Oceanography. 2012.
v.21(1):1-19 [corrected in v.21(2-3) 226-227]. doi:10.1111/
j.1365-2419.2011.00605.x.
Ruzicka, James J.1; Wainwright, Thomas C.2 and Peterson,
William T.2.  A model-based meso-zooplankton production
index and its relation to the ocean survival of juvenile coho
(Oncorhynchus kisutch). Fisheries Oceanography.  2011.
v.20(6):544-559. doi:10.1111/j.1365-2419.2011.00601.x.
Sampson, David B.1.  The accuracy of self-reported fisheries
data: Oregon trawl logbook fishing locations and retained
catches. Fisheries Research. 2011.
v.112(1-2):59-76. doi:10.1016/j.fishres.2011.08.012.
Sampson, David B.1 and Scott, R.D. An exploration of the
shapes and stability of population–selection curves. Fish and
Fisheries. 2012. v.13(1):89-104.
doi:10.1111/j.1467-2979.2011.00417.x.
Shafer, D.J.; Kaldy, James4; Sherman, T.D. and Marko,
Katharine M.4. Effects of salinity on photosynthesis and
respiration of the seagrass Zostera japonica: A comparison of two
established populations in North America. Aquatic Botany.  2011.
v.95(3):214-220. doi:10.1016/j.aquabot.2011.06.003
Simberloff, D.; Alexander, J.; Allendorf, F.; Aronson, J.; Antunes,
P. M.; Bacher, S.; Bardgett, R.; Bertolino, S.; Bishop, M.;
Blackburn, T. M.; Blakeslee, A.; Blumenthal, D.; Bortolus, A.;
Buckley, R.; Buckley, Y.; Byers, J.; Callaway, R. M.; Campbell,
F.; Campbell, K.; Campbell, M.; Carlton, J. T.; Cassey, P.;
Catford, J.; Celesti-Grapow, L.; Chapman, John W.1 and 118
other signatories.  Non-natives: 141 scientists object. Nature.
2011. v.475(7354):36-36. doi:10.1038/475036a.
		
75

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012
Sremba, Angela L.*; Hancock-Hanser, B.; Branch, T.A.;
LeDuc, R.L. and Baker, C. Scott 1. Circumpolar diversity and
geographic differentiation of mtDNA in the critically endangered
Antarctic blue whale (Balaenoptera musculus intermedia). PLoS
ONE. 2012. v.7(3):e32579. Doi: 10.1371/journal.pone.0032579.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3296714/pdf/
pone.0032579.pdf
Steele, J.H. and Ruzicka, James J.1.  Constructing end-to-end
models using ECOPATH data. Journal of Marine Systems. 2011.
v.87(3-4):227-238. doi:10.1016/j.jmarsys.2011.04.005.
Stick, David A.*. Identification of optimal broodstock for
Pacific Northwest oysters. Ph.D. Dissertation. Corvallis: Oregon
State University. (Fisheries Science). 2011. http://hdl.handle.
net/1957/26654
Stick, David A.*; Peabody, B.; Blake, B. and Dinnel, P.  The
search for North Puget Sound Olympia oyster broodstock:
A survey of three newly reported extant populations and the
restoration effort located in Fidalgo Bay [abstract]. Journal of
Shellfish Research. 2012. v.31(1):349-349.
Stoner, Allan W.2. Evaluating vitality and predicting mortality
in spot prawn, Pandalus platyceros, using reflex behaviors.
Fisheries Research. 2012.
v.119-120: 108-114. doi:10.1016/j.fishres.2011.12.014.
Stoner, Allan W.2. Assessing stress and predicting mortality
in economically significant crustaceans. Reviews in Fisheries
Science. 2012. v.20(3):111-135. doi:10.1080/10641262.2012.689
025. 		
Stoner, Allan W.2; Davis, M.H. and Booker, C.J.  Negative
consequences of allee effect are compounded by fishing pressure:
comparison of queen conch reproduction in fishing grounds
and a marine protected area. Bulletin of Marine Science. 2012.
v.88(1):89-104. doi:10.5343/bms.2011.1044
Suchman, C.L.; Brodeur, Richard D.2; Daly, Elizabeth A.1
and Emmett, Robert L.2. Large medusae in surface waters
of the Northern California Current: variability in relation to
environmental conditions. Hydrobiologia. 2012. v.690 (1):113125. doi:10.1007/s10750-012-1055-7.
Suryan, Robert M. ; Phillips, E. M.; So, Khemarith ; Zamon,
J.E.; Lowe, Roy W.9 and Stephensen, Shawn W.9. 2012. Marine
bird colony and at-sea distributions along the Oregon coast:
implications for marine spatial planning and information gap
analysis (Northwest National Marine Renewable Energy Center
Report), no. 2. NNMREC; Corvallis.  26p.  http://hdl.handle.
net/1957/30569
1

9

Suryan, Robert M.1; Santora, J.A. and Sydeman, W.J. New
approach for using remotely-sensed chlorophyll a to identify
seabird “hotspots”. Marine Ecology Progress Series. 2012.
v.451:213-225. doi:10.3354/meps09597. http://www.int-res.com/
articles/meps_oa/m451p213.pdf
76

Szabo, Andrew*. Aspects of the foraging ecology of humpback
whales (Megaptera novaeangliae) in Frederick Sound and
Stephens Passage, Southeast Alaska. Ph.D. Dissertation.
Corvallis: Oregon State University. (Wildlife Science). 2011.
http://hdl.handle.net/1957/27970
Tabor, R.A.; Scheurer, Julie A.2; Gearns, H.A. and McCoy, C.M.  
Use of nonnatal tributaries for lake-rearing juvenile Chinook
salmon in the Lake Washington Basin, Washington. Northwest
Science. 2011. v.85(3):476-490. doi:10.3955/046.085.0306.
Tadpitchayangkoon, P.; Park, Jae W.1 and Yongsawatdigul,
J.  Gelation characteristics of tropical surimi under water bath
and ohmic heating. LWT-Food Science and Technology. 2012.
v.46(1):97-103. doi:10.1016/j.lwt.2011.10.020
Tallis, H.; Lester, S. E.; Ruckelshaus, M.; Plummer, M.; McLeod,
K.; Guerry, A.; Andelman, S.; Caldwell, M. R.; Conte, M.;
Copps, S.; Fox, David5; Fujita, R.; Gaines, S. D.; Gelfenbaum,
G.; Gold, B.; Kareiva, P.; Kim, C. K.; Lee, K.; Papenfus, M.;
Redman, S.; Silliman, B.; Wainger, L. and White, C.  New
metrics for managing and sustaining the ocean’s bounty. Marine
Policy. 2012.
v.36(1):303-306. doi:10.1016/j.marpol.2011.03.013.
Tezanos-Pinto, G. and Baker, C. Scott1.  Short-term reactions
and long-term responses of bottlenose dolphins (Tursiops
truncatus) to remote biopsy sampling. New Zealand Journal of
Marine and Freshwater Research 2011.
v.45(3 ):1-17. doi:10.1080/00288330.2011.583256.
Thomas, S.R.; Ralonde, R.; Langdon, Christopher J.1 and
Oliveira, A.  Post-harvest quality of selected Pacific oysters
(Crassostrea gigas) cultured in Kachemak Bay, Alaska, and
Puget Sound, Washington [abstract]. Journal of Shellfish
Research. 2011. v.30(2):557.
Thompson, S.A.; Sydeman, W.J.; Santora, J.A.; Black, Bryan
A.1; Suryan, Robert M.1; Calambokidis, J.; Peterson, William
T.2 and Bograd, S.J. . Linking predators to seasonality of
upwelling: using food web indicators and path analysis to
infer trophic connections. Progress in Oceanography. 2012.
v.101(1):106-120. doi:10.1016/j.pocean.2012.02.001.
Tomaro, Londi M.1; Teel, D.J.; Peterson, William T.2 and
Miller, Jessica A.1.  When is bigger better? Early marine
residence of middle and upper Columbia River spring Chinook
salmon. Marine Ecology Progress Series. 2012. v.452:237-252.
doi:10.3354/meps09620. http://www.int-res.com/articles/meps_
oa/m452p237.pdf
Volkenborn, N.; Polerecky, L.; Wethey, D. S.; DeWitt, Theodore
H.4 and Woodin, S. A.  Hydraulic activities by ghost shrimp
Neotrypaea californiensis induce oxic-anoxic oscillations in
sediments. Marine Ecology-Progress Series. 2012. v.455:141156. doi:10.3354/meps09645. http://www.int-res.com/articles/
meps_oa/m455p141.pdf

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012
PUBLICATIONS
Wade, P.R. and Baker, C. Scott 1. 2012. High plausibility of
Hypothesis III for stock structure of the western North Pacific
minke (paper submitted to the Scientific Committee of the
International Whaling Commission). In: IWC-64: 64th Annual
Meeting of the International Whaling Commission.  Held June
11-July 6, 2012. International Whaling Commission. (Scientific
Committee Report) SC/64/NPM11.  http://iwcoffice.org/cache/
downloads/effxhbzgsgg8w4wk8o4k80ggk/SC-64-NPM11.pdf
Walker, K.A.; Horning, Markus1; Mellish, J.E. and Weary, D.M.  
The effects of two analgesic regimes on behavior after abdominal
surgery in Steller sea lions. The Veterinary Journal. 2011.
v.190(1):160-164. doi:10.1016/j.tvjl.2010.08.011.
Webster, Janet G.1.  A sense of service. OLA Quarterly. 2011.
v.17(3):11-12. http://hdl.handle.net/1957/25933
Webster, Janet G.1. Foreword of the IFLA STL Section Chair.
In: A. Katsirikou, ed. Open Access to STM Information: Trends,
Models and Stategies for Libraries. Berlin: De Gruyter Saur.
2011. http://hdl.handle.net/1957/22842
		
Weitkamp, Laurie A.2. 2012. Marine distributions of coho and
Chinook salmon inferred from coded wire tag recoveries. In: J.
McKenzie; B. Parsons; A. Seitz; R. K. Kopf; M. Mesa and Q.
Phelps. Advances in Fish Tagging and Marking Technology.
Held February 24-28, 2008. Auckland, NZ. American
Fisheries Society. Bethesda, MD. (American Fisheries Society
Symposium) no. 76.  p.191-214.  
Weitkamp, Laurie A.2; Bentley, P.; Teel, D. and Litz, Marisa
N.C.1. 2012. Seasonal and interannual variation in juvenile
salmonids and associated fish assemblage in open waters of
the lower Columbia River estuary [abstract]. In:   Northwest
Fisheries Science Center 3rd Science Symposium: What’s
Now & What’s Next. Held March 14-15, 2012. Seattle, WA.
(Symposium Abstracts, no. 20) http://www.nwfsc.noaa.gov/
events/workshops/2012_symposium/2012_ab
tracts.pdf
Weitkamp, Laurie A.2; Daly, Elizabeth A.1 and Fisher,
Joseph P.1 2011. Early marine residence of juvenile pink and
chum salmon in the northern California Current: Life at the
southern end of the range. In: N. D. Davis and C. Chan, eds.  
International Workshop on Explanations for the High Abundance
of Pink and Chum Salmon and Future Trends. Held October
30-31, 2011. Nanaimo, BC. North Pacific Anadromous Fish
Commission. (Tecnical Report) no.8. p.54-57.  http://www.npafc.
org/new/publications/Technical%20Report/TR8/Technical%20
Report%208.pdf

Wintle, N.J.P.; Duffield, D.A.; Barros, N.B.; Jones, R.D. and
Rice, James M.1. Total mercury in stranded marine mammals
from the Oregon and southern Washington coasts. Marine
Mammal Science. 2011. v.27(4):E268-E278.
doi:10.1111/j.1748-7692.2010.00461.x.
Wiseman, N.; Parsons, S.; Stockin, K. A. and Baker, C. Scott
1
. Seasonal occurrence and distribution of Bryde’s whales in the
Hauraki Gulf, New Zealand. Marine Mammal Science. 2011. v.27
(4):E253-E267. doi:10.1111/j.1748-7692.2010.00454.x.
Witteveen, B. H.; Straley, J.M.; Chenoweth, E.; Baker, C.Scott1;
Barlow, J.; Matkin, C.; Gabriele, C.M.; Neilson, J.; Steel,
Debbie1; von Ziegesar, O.; Andrews, A.G. and Hirons, A.  Using
movements, genetics and trophic ecology to differentiate inshore
from offshore aggregations of humpback whales in the Gulf
of Alaska. Endangered Species Research. 2011. v.14:217-225.
doi: 10.3354/esr00351. http://www.int-res.com/articles/esr_oa/
n014p217.pdf
Womble, Jamie N.*. Foraging ecology, diving behavior, and
migration patterns of harbor seals (Phoca vitulina richardii)
from a glacial fjord in Alaska in relation to prey availability and
oceanographic features. Ph.D. Dissertation. Corvallis: Oregon
State University. (Wildlife Science). 2012. http://hdl.handle.
net/1957/28732
Xi, Dunyu**. Application of probiotics and green tea extract
in post-harvest processes of Pacific oysters (Crassostrea gigas)
for reducing Vibrio parahaemolyticus and extending shelf life.
Master’s Thesis. Corvallis: Oregon State University. (Food
Science and Technology). 2011. http://hdl.handle.net/1957/21886
Xi, Dunyu**; Liu, C. and Su, Yi-Cheng 1. Effects of green tea
extract on reducing Vibrio parahaemolyticus and increasing shelf
life of oyster meats. Food Control. 2012. v.25(1):368-373. doi:
10.1016/j.foodcont.2011.11.002
		
Yoon, W.B. and Park, Jae W.1. Analysis of stress-strain behavior
of Alaska pollock surimi paste at constant moisture content.
Journal of Texture Studies.  2011. v.42(6):430-434. doi:10.1111/
j.1745-4603.2011.00303.x   
Young, David R.4; Clinton, Patrick 4; Specht, David 4;
Mochon Collura, T. Chris 4 and Lee II, Henry 4. Determining
bathymetric distributions of the eelgrass Zostera marina L. in
three turbid estuaries on the eastern North Pacific coast. Botanica
Marina. 2012. v.55(3):229-240. doi:10.1515/bot-2011-0011

Weitkamp, Laurie A.2; Orsi, J.A.; Myers, K. W. and Francis,
R.C. Contrasting early marine ecology of Chinook salmon and
coho salmon in Southeast Alaska: Insight into factors affecting
marine survival. Marine and Coastal Fisheries: Dynamics,
Management, and Ecosystem Science. 2011. v.3(1):233-249. doi:
10.1080/19425120.2011.588919. http://www.bioone.org/doi/full/
10.1080/19425120.2011.588919
77

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2011-2012

VI. BUDGETS

State and Federal Agency Budgets at Hatfield Marine Science Center
Environmental Protection Agency

Oregon Department of Fish & Wildlife

$ Amount

26%

8,815,637

37%

682,614

3%

1,028,517

Nat’l Marine Fisheries Service - AFSC

1,641,063

US Department of Agriculture - ARS

US Fish & Wildlife Service

US Geological Survey

Direct State Funding
HMSC

2%

$23,661,645

100%

$4,053,547

8.7%

$161,199

0.3%

$17,715,139

38.1%

1,277,651

MMI

84,764

CIMRS

360,569

Extension Sea Grant

400,993

Guin Library

258,910

CEOAS (Reimers)

73,921

Total Direct State Funding

Matching Funds (Endowments)
Student Fees (TRF)

161,199
0

Total Other State Funding

Sponsored Research and Education Programs

Nat’l Oceanic & Atmospheric Admin. (NOAA)
Nat’l Science Foundation (NSF)

U.S. Dept. of Agriculture (USDA)
Office of Naval Research (ONR)
Department of Defense

Department of Energy (DOE)

4,774,853
4,571,741
423,087

1,453,206
101,590
800,556

Department of Interior (DI)

643,149

Other Federal Agencies

Oregon Dept. of Fish & Wildlife (ODFW)
Other Oregon Agencies

California Dept of Water Resources

Foundations & Other Organizations

Sub-Contracts from other Universities

Total Sponsored Research

Self-Funding Units

236,729
84,196

518,318
391

3,826,667
298,655

812,653

OSU Foundation (HMSC only)

State & Federal Agency Budgets

78

10%

1,596,739

COMES

TOTAL FUNDING:

7%

450,000

FUNDING SOURCES

Other Funding

4%

2,338,134

Total State & Federal Agency Budgets

Other State Funding

11%

6,205,680

Vents Program - Federal

Nat’l Marine Fisheries Service - NWFSC

% of Total

2,500,000

Total Other Funding

80,776

23,661,645
$24,555,074

$46,484,960

52.8%

100%
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BUDGETS

OSU at Hatfield Marine Science Center
$ Amount

Research Administration
Administration

444,284

Visitor Center Support

101,511

Non-Sponsored Education

105,628

Non-Sponsored Research
Sponsored Education
Sponsored Research

Total Ship Operations:

$1,763,697

7.7%

Total Physical Plant: $1,600,438
Coastal Oregon Marine Experiment Station (COMES)
208,786

Non-Sponsored Research

917,241

Self-Funded Programs

187,669

Cost Shared to Sponsored
Research
Physical Plant-State

7.0%

284,597
49,284

Physical Plant-State

26,688

Sponsored Research

5,679,704
Total CIMRS:

State End Match - Admin.

Self-Funded Fee Programs
OSUF Funds
Other Funds

Sponsored Research

356,413
68,012

Total Housing:
Bookstore

Other
26.5%

Guin Library
OSU Foundation & Gifts
Network Service/
Computer Support

11,280

State Agencies
(through OSU)

159,896

Federal Agencies
(through OSU)

19,191
41,322

$85,574

.375%

$146,537

0.6%

146,537

Total Bookstore:

$6,040,273

258,910
80,776

176,092
840
17,414
Total Other: $534,032

2,882,700
$3,221,708 14.1%

5.1%

85,574

Self-Funded Operations

107,319

Total MMI:

Sponsored Programs

93,582

Self-Funded Operations

Total COMES: $4,109,974 18.0%
Cooperative Institute for Marine Resource Studies (CIMRS)
Non-Sponsored Research

312,232

Housing

2,644,654

Administration

Sea Grant

$4,168,260 18.3%

Total Education Programs: $1,152,822

0

Sponsored Research

322,583

Self-Funded Programs

53,771

0

Endowment

827,533

Extension

Visitor Center

97,853

Extension

State Support Director's
Salary-Admin

Sponsored ResearchReimers

207,205

$3,340,727

Sea Grant Education Programs

0

Administration

236,729

Total CEOAS:

626,284

Other Sponsored Activity

370,070

Ship Special Projects

Ship Scientific Equipment

% of
Total

2,526,724

Ship Support/Maintenance

974,154

Federal Support

Marine Mammal Institute

Unit
$ Amount
Sub-Total
College of Earth, Ocean & Atmospheric Sciences
Ship Support/Operations

0

Total Research Administration:

State Support

% of
Total

0

1,112,273

Physical Plant

Unit
Sub-Total

2.3%

TOTAL HATFIELD MARINE SCIENCE CENTER:
			
$22,823,315 100%
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