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Award Overview 
 
This award represents more than ten years of collaborative research between NOAA and OSU 
investigators.  Primary products include significant advancement in our understanding and ability 
to monitor physical and biological marine processes, graduate training and community outreach.  
Under this award, CIMRS researchers published 176 peer-reviewed publications. CIMRS 
researchers were lead authors on 97 publications. NOAA collaborators were lead authors on 29 
publications, and 50 publications had lead authors of other affiliations.  Thirteen most frequently 
cited CIMRS-led publications had a citation frequency average over 37.  Figure 1 illustrates the 
subjects published under this award.  

 
Figure 1. Wordle of Publication Titles under Award #NA17RJ1362.  The size of the word is proportional to the frequency it 
was used in the published titles. 

Over the period of this award, several CIMRS investigators have been elevated from Research 
Associate to research professorial positions due to their ability to respond and contribute to 
expanding research goals. 

Education 
 
This award provided full or partial support to twenty graduate students.  These graduate students 
have gone on to work in marine resources as investigators at research institutes and practitioners 
at government agencies such as NOAA, Oregon Department of Fish and Wildlife, and other 
management agencies.  Two fully supported graduate students now hold faculty positions at 
University of Washington and Oregon State University.   

CIMRS researchers acted as mentors for fifteen REU (Research Experience for Undergraduates) 
summer interns. One of the 15 REU interns returned to Oregon State University as a graduate 
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student supported by this award.  CIMRS researchers were also mentors to one NOAA Hollings 
Scholar and one Hatfield Marine Science Center intern.  

 

Outreach 
 
Educational and scientific outreach is important in all aspects of CIMRS research.  Websites are 
venues that reach an enormous audience.   CIMRS investigators feature their collaborative 
research efforts in the fields of fisheries oceanography, geophysical and acoustic monitoring of 
spreading centers, ocean exploration, and bioacoustic monitoring of large cetaceans at several 
sites hosted by NOAA and CIMRS. One award winning website (http://www.pmel.noaa.gov/vents) 
features educational curricula, video clips of in situ seafloor experiments, and animated 3-
dimensional fly-through movies of seafloor ridges.  
 
The Visitor Center at OSU’s Hatfield Marine Science Center also lends a convenient outlet for 
educational displays and programs which may be viewed by 150,000 attendees annually.  
CIMRS investigators collaborated with Sea Grant educational staff to design and prepare 
interactive exhibits.  Exhibits during this award period include “Patterns of Sound and Sounds of 
the Seas”; “Sensing the Sea” which allowed visitors to manipulate sounds propagating through a 
salt water tank, simulating physical, biological, and anthropogenic sound that researchers 
monitor in the global oceans; the “ROPOS Exhibit” where visitors could pilot a remotely 
operated vehicle to the seafloor and back with a joystick while viewing computer-generated and 
real video clips of the seafloor.  “Sensing Salmon Runs” was an interactive display of the data 
collected by OSU and NOAA collaborators to predict future salmon runs in the Pacific 
Northwest.  The exhibit display provided this information in ways that will engage the public in 
a free choice learning experience. Data used for the “predictions” included Pacific Decadal 
Oscillation phase, MEI El Nino Index, Sea Surface Temperature, upwelling, copepod abundance 
and type, dates of spring transition, etc. 
 
NOAA’s Teacher-at-Sea Program and the Ocean Exploration Program have helped sponsor 
educators on land and at sea who together present and interpret research activities for the general 
public.  CIMRS researchers also provided valuable volunteer hours at K-12 Science Fairs and 
related activities throughout the award period.  
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Organization 
 
 
CIMRS is administered through the OSU Research Office with oversight from an Executive 
Board made up of members from the participating NOAA laboratories and collaborating OSU 
colleges and programs under the terms of a Memorandum of Understanding between OSU and 
NOAA/NMFS. A Science Advisory Council (SAC) gives input on research directions, progress, 
and policy to the Director.   
 
 
 
 

 
 
Figure 2. Organizational Chart, Cooperative Institute for Marine Resources Studies. 
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2012/2013 Executive Board 
 

Rick Spinrad (Chair) 
Vice President for Research, Oregon State University 

Vincent Remcho 
Interim Dean, College of Science, Oregon State 
University 

Mark Abbott 
Dean, College of Earth, Ocean & Atmospheric Sciences, 
Oregon State University 

Chris Sabine 
Director, Pacific Marine Environmental Laboratory, 
NOAA 

John Bengtson 
Director, National Marine Mammal Laboratory, Alaska 
Fisheries Science Center, NOAA 

John Stein 
Director, Northwest Fisheries Science Center, NOAA 

Stephen Brandt 
Director, Oregon Sea Grant, Oregon State University 

Janet Webster 
Interim Director, Hatfield Marine Science Center, 
Oregon State University 

Stella Coakley/ Larry Curtis 
Associate Dean, College of Agricultural Sciences, Oregon 
State University 

Patricia Livingston 
Director, Resource Ecology and Fisheries Management 
Division, Alaska Fisheries Science Center, NOAA 

Michael Banks (Ex Officio) 
Director, Cooperative Institute for Marine Resources Studies, Oregon State University 

 

2012/2013 Science Advisory Council 
 
David Noakes (Chair) 
Professor,  Department of Fisheries and Wildlife, Oregon 
State University 

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

Jerri Bartholomew 
Professor, Department of Microbiology, Oregon State 
University 

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

Michael Blouin 
Professor, Department of Zoology, Oregon State 
University 

Clifford Ryer 
Fisheries Biologist, Resource Assessment and 
Conservation Engineering Division, Alaska Fisheries 
Science Center, NOAA 

George Boehlert  
Emeritus Professor of Fisheries, Department of Fisheries 
and Wildlife, Oregon State University 

Paul Wade 
Research Biologist, National Marine Mammal 
Laboratory, Alaska Fisheries Science Center, NOAA 

William Chadwick 
Professor, Cooperative Institute for Marine Resources 
Studies, Oregon State University 

Laurie Weitkamp 
Research Fisheries Biologist, Conservation Biology 
Division, Northwest Fisheries Science Center, NOAA 

Kurt Fresh 
Estuarine and Ocean Ecology Program Manager, Fish 
Ecology Division, Northwest Fisheries Science Center, 
NOAA 

Dawn Wright 
Professor, Department of Geosciences, Oregon State 
University 

Michelle McClure 
Director, Fishery Resource Analysis and Monitoring 
Division, Northwest Fisheries Science Center, NOAA 

Michael Banks (Ex Officio) 
Director, Cooperative Institute for Marine Resources 
Studies, Oregon State University 
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Research Personnel 
 

The following table describes CIMRS research personnel in FY13 
 

Position Category # Staff # B.S.  # M.S. # Ph.D. 

Research Scientist  6 -- --  6 

Postdoctoral Fellow  4 -- --  4 

Research Assistants 24 9 14  1 

Total 33 9 14 11 
 

CIMRS non-Faculty researchers spent over 76 days at sea in FY13. 
 
 
 

Administrative Staff 
 

Position FTE Supported by Award 

Director 0.5 Partial 

Administrator 1.0 Partial 

Administrative Specialist 0.5 No 

Purchasing Specialist 0.5 No 

Travel Specialist 0.5 No 
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CIMRS Administrative Activities 
 
A meeting of the CIMRS Science Advisory Council was convened on 5 March 2013.  A meeting 
of the CIMRS Executive Board was held on 20 June 2013.   
 
CIMRS Director Dr. Banks and Administrator Jessica Waddell attended the Annual CI 
Directors’ Meeting in Silver Spring, MD in March 2013.   
 
Dr. Banks served on the NOAA CI Directors Executive Committee and contributed to OAR 
Science Research Council meeting on 10 – 11 October 2012 in Miami, FL.  Dr. Banks served on 
the review panel for the Cooperative Institute for Ocean Exploration Research and Technology 
on 2 – 4 October 2012 at the Harbor Branch campus of Florida Atlantic University.   
 
On 4 February 2013, and 4 April 2013, he visited Seattle to meet with Directors from the three 
main NOAA participants in CIMRS research – John Stein, NWFSC; Chris Sabine, PMEL; John 
Bengtson, Pat Livingston and Steve Ignell, AFSC – to discuss strategy for sustaining CIMRS 
research capacity during times of budget shortfall. 
 
He communicated CIMRS’ 4th OAR ‘HOT ITEM’ to the CI Program Office on 2 April 2013: 
“CIMRS Seafloor Research Recently Featured in Oceanography and Nature Geoscience” 
http://www.ci.noaa.gov/InTheNews/HotItems/TabId/722/ArtMID/1835/ArticleID/10022/CIMRS-
Seafloor-Research-Recently-Featured-in-Oceanography-and-Nature-Geoscience.aspx  
 
Dr. Banks and Jessica Waddell held an update meeting with CIMRS Faculty 2 – 3 April 2013 to 
relay information from the CI meeting as well as internal OSU administrative information. 
 
Dr. Banks represents CIMRS at OSU Provost’s Marine Council 
(http://oregonstate.edu/leadership/provost/marine-council) where he is a member of the NOAA Fleet 
Relocation Action Coordination Team. He also contributes to quarterly OSU Research Office 
CIP (Center, Institute, and Programs) meetings at OSU and bi-weekly HMSC Executive 
Committee meetings, enabling consistent dialogue and exchange with leadership from COMES, 
MMI, CEOAS, HMSC, OR Sea Grant and OSU Libraries.   
 
Ms. Waddell attended the annual CI Administrator’s meeting, which was held this year in 
October at the Norman, Oklahoma NOAA/NWS Storm Prediction Center.  Cherri Helms from 
the OAR/CI Office attended as well as several administrators from CIs across the country.    Dr. 
Banks and the CIMRS Administrator have been responsible for submission of 18 proposals 
under the new Institutional award during the period 10/1/12 – 6/30/13.   
 

http://www.ci.noaa.gov/InTheNews/HotItems/TabId/722/ArtMID/1835/ArticleID/10022/CIMRS-Seafloor-Research-Recently-Featured-in-Oceanography-and-Nature-Geoscience.aspx
http://www.ci.noaa.gov/InTheNews/HotItems/TabId/722/ArtMID/1835/ArticleID/10022/CIMRS-Seafloor-Research-Recently-Featured-in-Oceanography-and-Nature-Geoscience.aspx
http://oregonstate.edu/leadership/provost/marine-council
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Administrative Program Specialist Hui Rodomsky continues to update and improve the CIMRS 
website.  Ms. Rodomsky contributed to CI Program Office communications by reviewing draft 
communication plan and providing CI staff with feedback.  Ms. Rodomsky also assisted Dr. 
Banks and Ms. Waddell in numerous administrative tasks such as drafting reports and outreach 
materials, tracking and maintaining the Institute’s publications. 
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OAR Projects – Ocean Environment Research 
 
This multidisciplinary research seeks to quantify the effects of submarine volcanic and 
hydrothermal activity on the ocean. Continuous acoustic monitoring of spreading centers in the 
world’s oceans allows investigators to detect and study the chemical, physical, geological and 
biological effects of tectonic activity on the global ocean and to follow free-ranging populations 
of large cetaceans.  
 

Hydrothermal Vents 

OSU RESEARCH STAFF:  Andra Bobbitt, Susan Merle, Senior Faculty Research Assistant; 
Andy Lau, Professional Faculty; Leigh Evans, Matt Fowler, 
Faculty Research Assistant 

 
NOAA TECHNICAL LEAD:  John Lupton, Bob Embley, Steve Hammond, PMEL 
 

Seafloor Imaging, Navigation and Volcanology | Seafloor Mapping and Geographic 
Information System | T-Phase Event Detection | Hydrothermal Emissions Studies 

 
The NeMO project has continued for the 15th consecutive year.  The primary goals of the 2013 
NeMO program were to collect time-series samples from Axial Seamount as part of a long-term 
study of the hydrothermal system over an entire eruptive cycle.  Much of the data accumulated 
from all these years is organized and accessible through a geographic information system (GIS) 
which Senior Faculty Research Assistant Andra Bobbitt has been the manager of since 1993.  
Each expedition to Axial involves processing the data and incorporating it with prior data within 
this GIS.  This is done continually as new information is made available.  The GIS is further used 
to validate data for quality assurance and accuracy.   
 
Bobbitt attended the annual ESRI meeting in San Diego, California.  These meetings are 
essential for learning new features of the GIS system used for all EOI Program data. The GIS is 
used to manage data collected from EOI research expeditions dating back to the 1980s, current 
expeditions and its integration with other data provided from other researchers to enable further 
understanding of the multidisciplinary sites studied by EOI Program research staff.  Utilizing 
GIS software from ESRI, vector and raster data can be stored, analyzed and graphically 
displayed with an evolving toolkit of software innovations.  Since 1993 and continuing through 
this past year, Ms. Bobbitt’s attendance at the ESRI International User Conference has provided 
the program with a robust data management system through training sessions, personal access to 
ESRI developers, software development previews, and colleague networking.  The GIS also 
keeps current with metadata standards, as well as information sharing technology within this 
discipline.  OSU and NOAA researchers utilize the GIS for analyzing data, preparing figures for 
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research publications and conferences, and in the preparation of cruise reports.  They also rely 
upon the GIS at sea during research expeditions for coordinating/revising expedition plans and 
analyzing data at sea.   Keeping their GIS skills in concert with current development allows them 
to respond quickly to developments in proposals, research and cruise planning with access to 
integrated data analysis and production capability.   
 
The Axial 2013 expedition took place September 3-19, 2013.  Bobbitt’s participation on the 
cruise spanned September 1-19, in order to arrive before departure and for the pre-cruise science 
meeting aboard the ship.  Months prior any given submersible expedition, it is critical to examine 
this data, especially the locational information of markers, instruments and study sites in order to 
minimize the submersible’s search time for these items and therefore maximizing the time 
dedicated to science work, as typical daily rates for a ship and ROV can exceed $50K.  
Navigation of submersibles using undersea location methodology, e.g. USBL, ultra-short-
baseline acoustic navigation, is less accurate than land-based GPS navigation.  This combined 
with the inability to visually see beyond the light-range of the vehicle renders finding exact 
locations, such as prior sampling sites, more time-consuming with submersibles.  Specific 
preparations for this expedition began early in 2013 with the publication of the 2012 Axial cruise 
report where Bobbitt prepared the dive maps while incorporating data into the GIS.   
 
In early summer 2013, Bobbitt did a careful analysis of the undersea marker and vent data, as 
many changes had occurred in 2011 due to an undersea eruption which had eradicated many past 
locations and created some new areas of interest.  These locations were compared with the new 
bathymetric data compiled by MBARI and analysis by Bill Chadwick to delineate lava flow 
outlines using the GIS database.  Other GIS-specific cruise preparations include examination of 
deployed instrument information, such as temperature recorders and moorings, to prepare for 
recovery by either the ROV or the ship. Once all these data were in the GIS and instrument and 
mooring locations were examined, it was evident a few locations were probably inundated with 
lava.  Therefore, the instruments were probably lost or stuck in lava.  The newly updated GIS 
data was further analyzed and used by Chadwick to prepare a cruise and dive plan.    Just prior to 
the expedition, Bobbitt moved all relevant data and applications to sea-going computers for the 
actual cruise.  She ensured the computers had software updates and were fully functional for sea. 
 
Senior Faculty Research Assistant Susan Merle performed multibeam mapping.  EM302 
multibeam data (bathymetry and backscatter) were collected when all other operations were 
completed at Axial Volcano during the Axial 2013 expedition (Figure 3).   The multibeam data 
survey occurred from 9/17 0258 – 1520 UTC.  The survey area covered 1575 km2. 
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The multibeam data were collected to increase 
EM302 coverage in the area, particularly along 
Axial’s north rift zone and part of the adjacent 
CoAxial segment.  The Axial 2013 (TN300) 
survey plan was designed to add coverage, butting 
up to EM302 data collected by University of 
Washington in 2011 (TN268).  There is extensive 
EM300 data coverage at Axial, but the new and 
improved EM302 system has added more beams 
per ping, increasing data density dramatically.  The 
EM300 system provides a total of 135 beams 
(soundings) per ping, compared to the newer 
EM302 which can collect up to 432 beams per 
ping.  A preliminary look at the data has been 
completed.  The data were cleaned with the 3D 
editor mbeditviz.  A more critical look at the data 
will take place in the near future.  The survey 
speed was 8 knots.  Data quality is good to 
excellent and can be easily gridded at 20 meter 
resolution.   
 
 

During this reporting period, the ocean-bottom hydrophones (OBHs) positioned on the east and 
west of the Axial caldera were recovered.  Faculty Research Assistant Matt Fowler carried out 
the recovery.  Each recovery took under one hour.  Recovery was accomplished by first 
capturing the floating line attached to the floats and hooking it to the crane for retrieval.  The 
pressure housing of the eastern-most OBH, OBH-2, failed during the recovery resulting in the 
destruction of one instrument and the loss of two years of data.  Post-cruise analysis indicated a 
small leak at the hydrophone penetration of the pressure case end camp, which allowed 
approximately 1L of seawater in equalizing pressure at some point during deployment.  When 
the instrument ascent began, the internal pressure soon exceeded the external pressure.  At some 
point, the pressure differential exceeded the ability of the end cap to contain the internal 
pressure, resulting in the forceful expulsion of the end cap and internal frame of the instrument. 
The stainless steel hose clamp securing the end cap is replaced every turnaround.  However, on 
the preceding turnaround, the replacement part was a substandard one.  The worm gear was not 
stainless and thus corroded, resulting in a weakened clamp that failed before the pressure release 
valve operated.  OBH-North was not surveyed after deployment in 2011.  A 30-minute 
WorkBoat acoustic survey was conducted prior to recovery of the mooring.  OBH-South was 
pre-assembled; the floats were lowered over the side using a slip line and released into the water 
next to the ship.  The instrument platform was then lifted with the crane, attached to the top of 

Figure 3. Multibeam data collected on the TN300. 
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the acoustic release by a quick release.  It was lowered over the rail and into the water 3-4m 
before tripping the release for a free fall descent. 
 
Professional Faculty Andy Lau processed the data to remove tidal signals.  After the data were 
retrieved from the instruments, they were examined to locate anomalous values and data gaps, 
which were then replaced by the predicted tidal signals produced by a tidal signal prediction 
program. 
 
Three full Jason ROV dives for the NeMO project to sample vents for chemistry and 
microbiology and recover and deploy temperature sensors were completed during this reporting 
period.   Axial volcano's high temperature focused flow fluids were sampled using PMEL's 
titanium gastight bottles. Some samples were taken using the Fluid Sampler manifold, and others 
transported fluids from vent to bottle using separate individual plumbing. A well-presented 
geographic coverage was attained. The gas concentrations show that, in most cases, fluids were 
likely to be nearly end member composition.  Fifty-seven samples for fluid chemistry using 
HFPS and titanium major samplers as well as 20 samples with titanium gas-tight samplers during 
the Thompson/Jason cruise were collected.  Faculty Research Assistant Leigh Evans analyzed 
the samples.  The samples represent many of the known high-temperature sites (ASHES, 
International District, Casper/Vixen, and Trevi) and many of the known diffuse sites. The first 
fluid samples were taken from the ‘Dependable’ vent field located on the SE flank of Axial 
Seamount at approximately 1940 m depth.  The appearance of the vents in this field is distinct 
from all of the vents within the caldera, with horizontally-growing flanges dominating the vent 
structures at Dependable.  UCSB Gastight bottle contents were divided into three sub-samples 
during seaboard processing into degassed liquids and two sizes of glass ampule. Magnesium 
concentration is to be analyzed in the liquid, and gases is to be analyzed from the contents of 
glass ampules.  Aluiminosilicatae ampules of an approximate volume of 3 ml were collected to 
determine the stable isotopes of helium.   
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Marine Mammal Acoustics 

OSU RESEARCH STAFF:  David Mellinger, Associate Professor, Senior Research; Sharon 
Nieukirk, Senior Faculty Research Assistant; Sara Heimlich, 
Faculty Research Assistant; Michelle Fournet, Student Research 
Assistant 

 
NOAA TECHNICAL LEAD:  Catherine Berchok, AFSC 
 
Associate Professor, Senior Research David Mellinger and Senior Faculty Research Assistant 
Sharon Nieukirk in collaboration with NOAA/AFSC scientists established an Ocean Noise 
Reference Station in the Beaufort Sea north of Barrow, AK (Figure 4). The principal objective of 
the project is to monitor long-term changes and trends in the Arctic underwater ambient sound 
field. The research team intends to establish as long a time series as possible to gauge the 
changes induced by anthropogenic sources, especially seismic oil and gas exploration, and 
climate stressors on the marine ambient sound field.  
 
The researchers are using calibrated autonomous underwater hydrophone packages (AUHs), 
developed by NOAA/PMEL, to precisely record underwater ambient sound levels with 16 bits 
resolution (i.e., with 96 dB dynamic range) in the 10 Hz to 2,500 Hz frequency range. The AUH 
has been deployed and operated in every ocean on earth and allows reliable and continuous 
monitoring of the underwater soundscape in the vicinity of the deployment location for the one-
year duration of each deployment. 

The initial 2012-13 deployment site was located at (71.679° N, 152.325° W) in the Beaufort Sea. 
However, because of financial and logistic constraints, the Ocean Noise Reference Station was 
moved about 200 km further northwest (72.487° N, 156.775° W) upon redeployment in August 
2013 for the 2013-14 observation year.  

The recovered 2012-13 instrument was expected to arrive in CIMRS lab in early October 2013. 
The collected data sets will be thoroughly analyzed by Mellinger, Nieukirk, and Faculty 
Research Assistant Heimlich for seasonal variation of ambient noise levels as well as the 
seasonal presence of endangered marine mammal species in the deployment area.  

The researchers are operating a similar Ocean Noise Reference Station in the European Arctic 
(Fram Strait between Spitsbergen and Greenland). The data obtained within the scope of this 
study in U.S. waters allows the researchers to conduct a comparison of ocean noise levels across 
the Arctic Ocean.  
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Figure 4. Deployment locations of the Arctic Ocean Noise Reference Station.   

Image source: Google Earth.  Insert: Picture of an autonomous underwater hydrophone package. 
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NMFS Projects – West Coast Fisheries Research 
 
Oceanographic and habitat conditions significantly affect, and can even govern, the productivity 
of Northwest salmonids and groundfish. This research program focuses on causal relationships 
among ocean habitat, climate, human activities (including, in the case of groundfish, fishing 
patterns and regulations), and ecosystem structure on health, distributions, and marine survival of 
salmonids and groundfish, particularly in coastal regions of the US Pacific Northwest. Fishers 
have known for generations that specific habitat features favor high abundances of unique 
marine resources and that fish stocks respond clearly and sometimes suddenly to shifts or 
fluctuations in the climate or fishing patterns. Thus, it is critical that fisheries scientists and 
oceanographers determine which physical and biological processes influence fish population 
distributions, growth, and survival. Research goals are aimed at anticipating any shifts in 
Northwest salmonids and groundfish growth and survival in the cases of the ocean entering a 
different climate state, changes in fishing practices, or land-use changes in coastal watersheds.  
 

The Effects of Ocean Variability on Marine Survival of Salmonids 
 
OSU RESEARCH STAFF:  James Ruzicka, Research Associate; Leah Feinberg, C. Tracy 

Shaw, Senior Faculty Research Assistants; Jennifer Fisher, Faculty 
Research Assistant 

 
NOAA TECHNICAL LEADS:  Ric Brodeur, Rick Brown, Bill Peterson, Tom Wainwright, 

NWFSC 
 

Trophic Ecology Study 
 
Research Associate Jim Ruzicka has been developing a suite of inter-annual and generic end-to-
end ecosystem models of the Northern California Current ecosystem and a toolbox of analysis 
algorithms to derive ecosystem metrics from base-models and scenario manipulations. The main 
goals of this work have been: 1) to produce an accurate end-to-end model of the Northern 
California Current (NCC) upwelling system that includes accounting for basic upwelling physics 
and the propagation of model uncertainty in scenario analyses; 2) to use the model to 
characterize the state and process rates of the NCC system between years and relative to other 
US GLOBEC study regions (Georges Bank, central Gulf of Alaska, Antarctic Peninsula); and 3) 
to use the NCC model to investigate alternate trophic network restructuring and forcing 
scenarios. The analysis algorithms include algorithms to conduct sensitivity analyses of 
functional group variability; quantify the propagation of parameter uncertainty; conduct alternate 
trophic network structure scenarios of steady-state models; and run dynamic models over time 
that are driven by upwelled nutrient time-series data. Model analysis work has been conducted to 
study the effects of jellyfish blooms, Pacific hake, and Pacific sardine on juvenile salmon 



NOAA Award #NA17RJ1362                                    October 1, 2012 – September 30, 2013 16 
 

production. These effects include both direct and indirect competition for resources which are 
best revealed by data-based model analysis. 
 
The Northern California Current ecosystem and ECOTRAN analysis toolbox was used in the 
2013 California Current Ecosystem Assessment.  In this analysis, ecosystem response to the 
range of pelagic community compositions and primary production levels observed over the past 
decade. This provides a baseline of ecosystem responses from which researchers can extrapolate 
response to longer-term climate changes.  A technical report to NOAA, entitled “Application of 
the Northern California Current ECOTRAN model to pelagic ecosystem scenarios for the 2013 
California Current Integrated Ecosystem Assessment” was prepared and submitted by Ruzicka to 
NWFSC and is currently under review.  Also during this reporting period, Ruzicka submitted a 
first-authored manuscript to Oceanography entitled “Analysis of Energy Flow in U.S. GLOBEC 
Ecosystems from End-to-End,” currently in review.  Ruzicka further prepared a manuscript, 
tentatively titled “An ecosystem modeling approach to study trophic dynamics within the 
Northern California Current: inter-annual variability in bottom-up energy supply and top-down 
predation pressure upon juvenile salmon” for publication. 
 
The Northern California Current model and ECOTRAN analysis toolbox are used as part of 
practical undergraduate/graduate research projects mentored by Ruzicka in Fisheries & Wildlife 
courses at Oregon State University. Past student projects, 'What is the real biomass of Oregon's 
coastal infauna?' and 'Energy flow in food webs for nearshore rocky reefs of Oregon', included 
both model construction and analysis exercises.   
 
MEETING: 
Ruzicka, J.J., Daly, E.A., Brodeur, R.D. 2012. PICES Annual Meeting, Hiroshima, Japan. 
October 12 – 21, 2012.  Oral presentation.  Salmon and jellyfish: bumping elbows in the 
Northern California Current. 
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Zooplankton Ecology 
 
Faculty Research Assistant Jennifer Fisher updated the NWFSC ocean ecosystem indicators 
(OEI) website, http://www.nwfsc.noaa.gov/oceanconditions. The webpage is updated twice 
annually with a mid-year section on current ocean conditions as of June each year. Fisher 
modified, populated, error-checked and maintained a MS Access database of zooplankton 
abundance and physical oceanographic data. She continued the retrospective analysis of this 17-
year time series:  

• She investigated whether the biophysical data are becoming more variable, a possible 
indication of climate change.  

• She characterized the zooplankton and physical factors (e.g., temperature, salinity, 
chlorophyll, nutrients) during six El Niño events over the past 17 years. There are two 
kinds of El Niño now widely accepted: Eastern Pacific (EP) and Central Pacific (CP). 
She investigated whether the two different kinds of El Niño can be characterized by 
physical variables and whether there was an effect on copepod biomass and community 
structure. Initial results suggest that when the Pacific Decadal Oscillation (PDO) is in 
positive phase, it is the dominant driver of copepod dynamics off the Oregon coast, but 
that El Niño events can still have a rapid and pronounced effect on the copepod biomass 
and community when the PDO is in negative phase.  

• She analyzed, in collaboration with NWFSC scientist Bill Peterson, the change in 
abundance of the pteropod, Limacina helicina, at three stations located on the shelf, slope 
and in oceanic waters over the 17-year time series. There was a significant decline in the 
abundance of this pteropod on the shelf during the months when upwelling is strongest. 
These results are especially important in light of recent findings by Dick Feely and Nina 
Bednarsek of PMEL, in collaboration with Jennifer Fisher and Bill Peterson, that 
pteropods inhabiting corrosive shelf waters off the Oregon Coast show significant signs 
of shell dissolution.       

 
Fisher provided summary graphs of zooplankton biomass and community composition and 
primary productivity collected during the twice monthly sampling off Newport for the California 
Current Integrated Ecosystem Assessment, for the PaCOOS quarterly updates and for the annual 
CalCOFI “State of the California Current” report. Fisher also provided copepod biomass, 
temperature, salinity, chlorophyll and nutrient data from the Newport Hydrographic Line to the 
global online zooplankton database COPEPODITE, http://www.st.nmfs.noaa.gov/nauplius/media/time-
series/site__nepac-nh5-oregon/. 
 
Fisher helped mentor a REU student from Western Washington University who worked on a 
project looking at the daily variability in winds and the response of physical factors and 
zooplankton. The research was conducted during the incoming tide for 45 days at the public pier 
in Newport. The results of this study allowed the researchers to determine the fine-scale response 
of zooplankton to physical variables that are not captured during research cruises conducted 

http://www.nwfsc.noaa.gov/oceanconditions
http://www.st.nmfs.noaa.gov/nauplius/media/time-series/site__nepac-nh5-oregon/
http://www.st.nmfs.noaa.gov/nauplius/media/time-series/site__nepac-nh5-oregon/
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twice monthly.  Fisher also discussed plankton ecology with community members, local high 
school and undergraduate students at four separate outreach events. 
 
MEETINGS: 
Fisher, J. (2012) PICES Annual Meeting, Hiroshima, Japan. October 12 – 21, 2012.  Oral 
presentation.  Basin-scale versus local-scale drivers of copepod community dynamics in the 
northeast Pacific (Newport, Oregon, USA) 
 
Fisher, J. (2013) Invited seminar speaker at the Monterey Bay Aquarium Research Institute, 
Moss Landing, CA.  January 20, 2013. Local-scale versus basin-scale drivers of crustacean 
zooplankton community dynamics off Oregon. 
http://www.mbari.org/seminars/2013/Winter_13/Fisher_Jan30.html 
 
RESEARCH CRUISES: 
R/V Fairweather, Aug 1 – 11, 2013, Fisher worked as the zooplankton chief scientist conducting 
net tows and CTD casts from the Juan de Fuca Strait, WA to Newport, OR. This research cruise 
was in collaboration with Dick Feely’s lab at the PMEL studying the effects of ocean 
acidification on zooplankton across the entire California Current Large Marine Ecosystem. 
 
R/V Elakha, Oct 2012 – Sept 2013, Fisher worked as chief scientist on 6 trips between 
conducting net tows and processing water samples as part of the long term monitoring of the 
Newport Hydrographic line. 
 
PUBLICATIONS: 
Bjorkstedt, E.P., Goericke, R., McClatchie, S., Weber, E., Watson, W., Lo, N., Peterson, W.T. , 

Brodeur, R.D., Bograd, S.J., Auth, T., Fisher, J., Morgan, C., Peterson, J., Durazo, R., 
Gaxiola-Castro, G., Lavaniegos, B., Chavez, F. P., Collins, C. A., Hannah, R., Field, J., 
Sakuma, K., Satterthwaite, W., O’Farrell, M., Hayes, S., Harding, J., Sydeman, 
W.J., Thompson, S. A., Warzybok, P., Bradley, R., Jahncke, J., Golightly, R.T., 
Schneider, S. R., Suryan, R. M., Gladics, A. J., Horton, C. A., Largier, J., Kim, S. Y., 
Melin, S. R., DeLong, R. L., Abell, J. (2012) State of the California Current 2011-2012: 
Ecosystems respond to local forcing as La Nina wavers and wanes.  CalCOFI Reports 
53: 41-76. 
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Pelagic/ Demersal Fish Habitat Studies 
 
During this performance period, Senior Faculty Research Assistant C. Tracy Shaw collected 
samples and processed data.  All chlorophyll samples collected were processed, and preserved 
zooplankton samples were counted.  Once processed, these data were error-checked and entered 
into a Microsoft Access database.  In October 2012, Shaw presented at PICES Annual Meeting 
in Hiroshima, Japan on “Possible effects of climate variability on the euphausiids Euphausia 
pacifica and Thysanoessa spinifera off Newport, OR, USA.”  Shaw was a member of PICES 
Working Group 23: Comparative ecology of krill in coastal and oceanic waters around the 
Pacific Rim.  She drafted and edited the working group’s report, “Comparative Ecology of Krill 
in Coastal and Oceanic Waters around the Pacific Rim,” which was published in July 2013. 
 
Senior Faculty Research Assistant Leah Feinberg drafted a manuscript on a North Pacific 
synthesis of Euphausia pacifica brood sizes, which was published in Journal of Plankton 
Research in July 2013.    
 
MEETING: 
Shaw, C.T., Feinberg, L.R., and Peterson, W.T.  PICES Annual Meeting, Hiroshima, Japan. 
October 12 – 21, 2012.  Oral presentation.  Possible effects of climate variability on the 
euphausiids Euphausia pacifica and Thysanoessa spinifera off Newport, OR, USA.   
 
PUBLICATIONS: 
Feinberg, L.R., Shaw, C. T., Peterson, W. T., Décima, M., Okazaki, Y., & Ju, S.-J.  (2013). 

Euphausia pacifica brood sizes: a North Pacific synthesis.  J. Plankt. Res.0(0): 1-15.   
doi:10.1093/plankt/fbt064 

 
Shaw, C.T., Peterson, W.T. and Sun, S. (Eds.) 2013. Report of Working Group 23 on 

Comparative Ecology of Krill in Coastal and Oceanic Waters around the Pacific Rim. 
PICES Sci. Rep. No. 43, 100 pp 
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Watershed and Estuarine Processes 
 

Estuarine Habitats and Salmonid Life History 
 
OSU RESEARCH STAFF:  Andrew Claxton, Faculty Research Assistant  
 
NOAA TECHNICAL LEAD:  Kym Jacobson, NWFSC 
 
In this reporting period, Faculty Research Assistant Andrew Claxton completed and published a 
first-authored manuscript, “Parasites in subyearling Chinook salmon (Oncorhynchus 
tshawytscha) suggest increased habitat use in wetlands compared to sandy beach habitats in the 
Columbia River estuary” in Hydrobiologia. 
 
PUBLICATIONS: 
Claxton, A., Jacobson, K. C., Bhuthimethee, M., Teel, D., & Bottom, D. (2013). Parasites in 

subyearling Chinook salmon (Oncorhynchus tshawytscha) suggest increased habitat use 
in wetlands compared to sandy beach habitats in the Columbia River estuary. 
Hydrobiologia, 717(1): 27-39. DOI 10.1007/s10750-013-1564-z   

 
 

Fisheries Habitat Investigations 
 
OSU RESEARCH STAFF:  Rob Suryan, Assistant Professor, Senior Research, HMSC; Amelia 

O’Connor, Student Research Assistant  
 
NOAA TECHNICAL LEADS:  Kim Rivera, Alaska Region; Shannon Fitzgerald, AFSC 

 
Seabird Bycatch Avoidance for West Coast Groundfish Fisheries 

 
Recognizing that the distribution of endangered short-tailed albatross (Phoebastria albatrus) 
overlaps the U.S. West Coast fishing grounds, NOAA Fisheries and the U.S. Fish and Wildlife 
Service initiated a process under the Endangered Species Act (ESA) to evaluate and minimize 
the effect of West Coast groundfish fisheries on this endangered species. New regulations to 
minimize seabird mortality in West Coast fisheries could emerge from this process. Furthermore, 
a recent analysis of data from the West Coast Groundfish Observer Program indicates that black-
footed albatross are being incidentally killed in West Coast longline fisheries (NMFS, Northwest 
Fisheries Science Center 2008). In April 2011, an endangered short-tailed albatross was killed in 
an observed longline fishery off Oregon.   
 
Assistant Professor, Senior Research Dr. Suryan analyzed albatross distribution, and the 
university research team received fisheries data from NOAA and completed all U.S. West Coast 
fisheries overlap analyses.  The authors completed the manuscript and ushered it through all 
internal reviews (including NOAA).  The researchers then completed the final manuscript 
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revisions.  This draft document also was provided to the NOAA Northwest Regional office and 
U.S. Fish and Wildlife Service Region 1 endangered species branch office, among others.  The 
manuscript was submitted and subsequently published in the journal Fisheries Research. 
 
PUBLICATION: 
Guy, T. J., S. L. Jennings, R. M. Suryan, E. F. Melvin, M. A. Bellman, L. T. Ballance, B. A. 

Blackie, D. A. Croll, T. Deguchi, T. O. Geernaert, R. W. Henry, M. Hester, K. D. 
Hyrenbach, J. Jahncke, M. A. Kappes, K. Ozaki, J. Roletto, F. Sato, W. J. Sydeman, and 
J. E. Zamon. 2013. Overlap of North Pacific albatrosses with the U.S. west coast 
groundfish and shrimp fisheries. Fisheries Research 147:222-234. 

 
 

Seasonal and Age Class-Specific use of Bering Sea Canyon and Shelf Habitat by 
Short-tailed Albatrosses: Implications for Fishery Interactions 

 
The endangered short-tailed albatross (Phoebastria albatrus; STAL) forages extensively over 
Bering Sea outer shelf and canyon habitat.  Historically, this species was the most abundant 
albatross in the North Pacific, numbering over one million individuals, and undoubtedly a major 
consumer of prey in the Bering Sea and Aleutian Islands where this species spends the majority 
of its summer post-breeding season.  Satellite tracking and vessel-based sightings of STAL 
demonstrate the extensive use of Bering Sea slope and canyon habitat.  STAL within the Bering 
Sea, however, also appear to use shelf habitat more frequently than other regions of their range, 
causing a greater potential for interaction with large-scale fisheries.  Indeed, in the fall of 2010 
and 2011, this potential was reaffirmed when three STAL were hooked and killed in the Bering 
Sea longline fishery.   
 
Dr. Suryan and Student Research Assistant O’Connor (MS candidate) have completed analysis 
of tracking data of first and second year albatrosses.  Additionally, they established the data 
sharing agreement between NOAA AFSC observer program and OSU and completed the data 
transfer and analyses.  The one-year no cost extension allowed sufficient time to complete the 
analyses and initial draft manuscripts (currently in form of MS thesis by Ms. O’Connor) 
 
MEETING: 
O’Connor, A., Suryan, R.M, Ozaki, K., Sato, F., Deguchi, T., & Balogh, G. 2013. Pacific 
Seabird Group Annual Meeting, Portland, Oregon.  Distribution of subadult short-tailed albatross 
in the North Pacific. 
 
 
  



NOAA Award #NA17RJ1362                                    October 1, 2012 – September 30, 2013 22 
 

Do Albatrosses Use Molting Areas in the Aleutian Islands?  Important Bird Areas 
within Productive Fishing Grounds 

 
Albatrosses are well-known for making repeated long-distance flights, often crossing entire 
ocean basins throughout the breeding and non-breeding season. The summer, non-breeding 
season, however, is also a period when North Pacific albatrosses (short-tailed albatross, 
Phoebastria albatrus; black-footed albatross, P. nigripes; Laysan albatross, P. immutabilis) 
replace feathers, known as the molting period.  Replacement of flight feathers, in particular, is 
energetically costly, time consuming, and, therefore, can have a significant impact on whether an 
albatross must skip breeding in a given year.  The flight efficiency of a large-bodied albatross 
can be dramatically compromised while undergoing molt; therefore, locating regions of 
increased foraging efficiency during this period might be critical to reproduction and survival.  
The research team has evidence that suggests albatrosses may be using “molting areas” in the 
Aleutian Islands.  If this hypothesis is supported, the importance of certain regions of the 
Aleutian Islands as critical albatross molting habitat should be considered.  These results have 
important implications for understanding the post-breeding season ecology of albatrosses and the 
conservation of important at-sea habitats. 
 
Dr. Suryan has completed all analyses including those data from the NOAA drifter buoys to 
calculate retention time of passive drifters within Aleutian passes and compare these results with 
albatrosses.  A draft manuscript is underway with a working title of “Do albatrosses use molting 
areas?”, and the target journal is Condor or similar avian journal. 
 

 
Integrated Database Development for US West Coast Groundfish: Mapping 

Essential Habitat 
 
OSU RESEARCH STAFF:  Chris Goldfinger, Professor, CEOAS; Chris Romsos, Senior 

Faculty Research Assistant, CEOAS  
 
NOAA TECHNICAL LEADS:  Waldo Wakefield, NWFSC; Mary Yoklavich, SWFSC 
 
A mandated five-year status review of Essential Fish Habitat on the US West Coast was initiated 
in 2011 by NOAA Fisheries.  The purpose is to assess the data availability, understanding and 
scientific advances applicable to essential fish habitat, primarily for groundfishes relevant to the 
initial assessment completed in 2005.  The scope of the project was to assess these advances to 
the extent practicable for decision making in fisheries regulations related to geographic areas, 
gear limits, or other aspects require modification based on improved information.  Resources 
available determined the scope of this assessment.   
 
In this reporting period, Senior Faculty Research Assistant Chris Romsos developed and 
maintained an online data catalog and registry for the distribution of map plates and data 
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archives related to this project.  The catalog required a steady level of maintenance throughout 
2013, making corrections and improvements to ensure the catalog was correct, up to date, and 
had continuous online availability throughout the project period.  This required server 
maintenance, upgrades, updates and normal operating maintenance.  The Catalog is live online 
at: http://efh-catalog.coas.oregonstate.edu/overview/.    
 
In Spring 2013, the EFH Review Committee decided to engage the assistance of the OSU lab for 
the process of review of the EFH proposals.  Eight EFH proposals were received for review by 
the EFH RC membership.  The lab proposed the use of a new tool known as BASS (Bayesian 
Analysis for Spatial Siting), recently developed as a decision support system for marine spatial 
planning.  During August of 2013, the lab prepared BASS for use in this process, reviewed the 
proposals and developed a review process for use by the EFH RC.  At the September 4-5 EFH 
RC meeting, the OSU group led the review process and data entry into the BASS system, 
reviewed the results with the committee, and subsequently prepared a report to the committee on 
the outcome.  In late September, disk space for on and offsite archives was purchased for secure 
storage of the data products from this project.   
 

Exploration of Sponge/ Coral Reefs 
 
OSU RESEARCH STAFF:  Chris Goldfinger, Professor, CEOAS; Christopher Romsos, Senior 

Faculty Research Assistant, CEOAS  
 
NOAA TECHNICAL LEAD:  Lisa Wooninck, National Marine Sanctuaries 
 
Bathymetric and backscatter analysis and geologic interpretation 
Backscatter data from the survey were collected as .hsx files in Hypack/Hysweep. Hysweep was 
used to convert the .hsx format files to .gsf, a format-readable by Fledermaus Geocoder. The 
backscatter data required significant post processing to correct some problems in acquisition with 
highly variable gain values.  The westernmost lines were processed separately with manual gain 
control, then re-merges with the remainder of the survey to produce the final backscatter mosaic.   
 
In the multibeam backscatter, only the northern area showed evidence of hard or compacted 
substrate mixed with gravel beds, semi-lithified sediments, coarse and fine sand. The northern 
area exhibits a large central outcrop with bathymetric relief of ~35 m. Overall, the broad low 
relief area northwest of Juan de Fuca Canyon is an uplifted anticlinal structure trending NE-SW, 
with strike ridges of exposed hard substrate that wrap around the nose of a NE plunging 
anticline, creating a pattern of hard ridges with 3-5 m relief in a boomerang shape pointing 
toward the ENE. These ridge areas are mixed with gravel beds, semi-lithified sediments, and 
coarse and fine sand. The uplifted hard ridges were sampled opportunistically during the survey, 
and grab samples recovered consolidated siltstones and mudstones with attached living sponges. 
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Coral Modeling 
In the late stages of the project, limited remaining funds were applied toward the development of 
a Bayesian coral Habitat Suitability Probability (HSP) model.  This model is patterned after the 
Bayesian modeling utilized to develop the EFH/EIS for the US west coast in 2005.  HSP models 
take as their inputs prior information from the literature and observations regarding the 
environmental factors that may contribute to the aggregate concept of habitat for a given species 
or community.  Such models are appropriate particularly in marine settings where observational 
data are sparse, and areas of interest are large.  HSP models attempt to develop the linkages that 
may exist or have been observed to exist between the target species and environmental factors.   
 
OSU researchers are using Bayesian inference to develop a model of coral habitat based on 
observations in the Pacific Northwest (PNW) to date, including those from the 2011 cruise and 
other relevant cruises.  The model is being developed with Netica, an object oriented Bayesian 
modeling system that was also the basis for the West Coast models for the 2005 EFH/EIS effort.  
Although this project did not have the resources to complete such a model, residual funds have 
been enough to start development.  Several student researchers worked on the basic model 
development during mid-late 2013, including Morgan Erhardt, Andrea Havron, Tim Kane, 
temporary technician Danny Lockett and Senior Faculty Research Assistant Chris Romsos.   
 
Development of the model is also linked to development of a software tool known as BASS 
(Bayesian Analysis for Spatial Siting).  The BASS tool is a Marine Spatial Planning (MSP) tool 
designed to fuse scientific analysis of marine data with stakeholder inputs in a seamless fashion.  
The initial iteration of the tool was designed for the siting for wave energy devices in nearshore 
environments and included basic models for megafauna of interest such as cetaceans, pinnipeds, 
groundfish and others.  The new coral model development will be incorporated into this tool to 
broaden its applicability to other MSP tasks.   
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Stock Assessment Improvements 
 

Population Dynamics and Stock Assessment of West Coast Groundfish 
 
OSU RESEARCH STAFF:  Kelly Benoit-Bird, Associate Professor, CEOAS; Neal McIntosh, 

Faculty Research Assistant, CEOAS; Chad Waluk, Senior Faculty 
Research Assistant, CEOAS 

 
NOAA TECHNICAL LEADS:  Michelle McClure, Jeff Bash, Lawrence Hufnagle, NWFSC 

The goal in this project, in collaboration with NWFSC staff, was to develop techniques to isolate 
scattering from Pacific hake from other scatterers.  Stock assessments are done primarily using 
acoustic measures of biomass.  Improving the accuracy of these measures is important to a 
sustainable fishery and part of NOAA’s Healthy Oceans long term goal.  

During this reporting period, the project was led by Associate Professor Kelly Benoit-Bird with 
assistance from Faculty Research Assistant Neal McIntosh who worked on hake aggregation 
characterization and Senior Faculty Research Assistant Chad Waluk who led the development of 
a second, more complex hake identification protocol. 
 
The data analyzed included acoustic and trawl surveys conducted by NWFSC staff during the 
2012 Hake expedition as well as acoustic and line fishing surveys conducted by the OSU team at 
approximately the same time and location. 
 
In separating hake from other scatterers in the habitat, the OSU researchers employed two 
approaches.  The first, a simple approach, was to use school detection techniques to isolate 
aggregations in regions where hake were present as identified by net tows. This approach was 
most effective on the 70 kHz echosounder data where low frequency scattering from other 
organisms, like pteropods and fish larvae, and high frequency scattering from zooplankton were 
both absent.  While a useful approach, characteristics (e.g. size and complexity) of the identified 
aggregations of probable hake were highly variable. Thus, identifying aggregations in unknown 
data and filtering those aggregations by characteristics specific to hake would lead to a very high 
probability of misidentification. 
 
The second approach involved extracting echoes from hake areas and identifying the distribution 
of target strength and volume scattering strength at each measured frequency. The OSU 
researchers then explored the shapes of each distribution as well as the relationships between 
frequencies.  Following De Robertis et al. (2010), the researchers implemented an approach that 
assessed each measure of scattering relative to the distribution expected for hake and then 
combined these measures to determine if scattering at a given location was likely to be hake. The 
OSU team, however, found that modifications to the z-score approach were necessary.  The first 
modification incorporated more than the Sv differencing data by adding in target strength values. 
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Only areas where single targets could be extracted were consistent with hake and thus this 
proved a valuable addition.  The second modification weighted high scores non-linearly and 
found that using the average of square of the score was much more effective at removing non-
hake targets, particularly pelagic schooling species.   
 
Reference: De Robertis, A., McKelvey, D.R., & Ressler, P.H. (2010). Development and application of an 
empirical multifrequency method for backscatter classification. Can. J. Fish. Aquatic Sci. 67:1459-1474. 
 

OSU RESEARCH STAFF:  Kevin Thompson, Linsey Arnold, Graduate Research Assistant; 
Selina Heppell, Associate Professor, Department of Fisheries and 
Wildlife 

NOAA TECHNICAL LEAD:  Grant Thompson, AFSC  

In this reporting period, research and training in quantitative fisheries continued in collaboration 
with the NMFS Alaska Fisheries Science Center (AFSC).  Graduate Research Assistant 
Thompson made progress on his proposed research and has completed all academic requirements 
regarding classes and exams for his PhD program.  Graduate Research Assistant Arnold made 
progress on her proposed research and is in the process of completing academic requirements 
regarding classes and exams for her PhD program. 

As of last report, Thompson had completed analyses regarding the first chapter of his 
dissertation, which describes the abiotic and biotic factors that affect consumption of walleye 
pollock in the Gulf of Alaska by three groundfish predators.  Since then, this work has been 
prepared as a journal article and is currently in review at the Canadian Journal of Fisheries and 
Aquatic Sciences.  This work highlights the complexities of the predator-prey relationships for 
groundfish in this large marine ecosystem. Interestingly, Thompson’s results indicate that prey 
availability, previously assumed to be the primary factor in controlling predation rates, is 
actually a poor predictor of consumption of a prey item. Rather, the article submitted provides 
support for the hypothesis that predation rates of groundfish are affected by the density of other 
predators in the system.  

Thompson has also competed statistical analyses to support his second chapter which expands 
the first chapter’s investigation of one focal prey, walleye pollock, to include overall diet 
composition of predators. This multivariate work indicates that similar to walleye pollock, diet 
species composition and diversity is affected by predator densities, depth, and local temperature. 
Furthermore, his results show that there is evidence of climate regimes, determined by large 
scale Pacific Decadal Oscillation patterns, in the diets of these groundfish. A draft manuscript 
will be submitted to a peer-reviewed journal.  

The work described in the two chapters of the dissertation that has been completed apply to the 
NOAA-NMFS goals of describing marine ecosystems in a way that may directly affect stock 
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assessment through ecosystem modeling. This falls under the greater NOAA goals of healthy 
oceans, particularly those regarding sustainability of ecosystems. Thompson’s work, on both 
chapters, has been presented at both national and local (state) conferences since October 2012. 

In this reporting period, Arnold has completed her research on catch-based data-poor methods, 
applying the methods retrospectively to a currently overfished west coast groundfish, canary 
rockfish, Sebastes pinniger. This work has been submitted to the ICES Journal of Marine 
Science and is currently in review. The project focused on the change of quality and quantity of 
data through time for one stock and how the interaction of quality and quantity impacts estimates 
of sustainable yield from two data-poor methods, depletion corrected average catch (DCAC) and 
depletion-based stock reduction analysis (DB-SRA). The analysis found that the data with the 
most impact on harvest limit estimates were the natural mortality rate and that error in the catch 
time series had negligible effect for both methods. The results of this project were presented at 
the World Conference on Stock Assessment Methods. 
  
Arnold has also completed analyses of maternal effects and spawn timing in Pacific ocean perch 
in the Gulf of Alaska. This work indicates that there is an effect of age and time on the oil 
globule volume of larvae, but there is no interaction between age and time. In addition, the 
analyses show that older females spawn earlier in the season than younger females and spawn 
throughout the entire season. This work is currently being prepared as a journal article that 
includes an updated pictorial staging guide for rockfish larvae.  In addition, Arnold and 
Associate Professor Heppell have submitted a manuscript entitled “Testing the robustness of 
data-poor assessment methods to uncertainty in catch and biology: a retrospective approach” to 
ICES Journal of Marine Science during this reporting period. 
 
MEETINGS: 
Thompson, K, Heppell, S., and Thompson, G. 2013. AFS Annual Meeting, Little Rock, 
Arkansas.  September 8 – 12, 2013.  Oral Presentation. Ecological interaction strengths vary 
through time: how local environment and climate regime affects the diet of three groundfish 
predators in the Gulf of Alaska.  
 
Thompson, K, Heppell, S., and Thompson, G.  2013. Alaska Marine Science Symposium, 
Anchorage, Alaska.  January 21 – 23, 2013.  Oral Presentation.  The effects of temperature and 
predator densities on the consumption of walleye pollock (Theragra chalcogramma) in three 
groundfish predators in the Gulf of Alaska.  
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FY2013 Publications 
 
Bjorkstedt, E.P., Goericke, R., McClatchie, S., Weber, E., Watson, W., Lo, N., Peterson, W.T. , 

Brodeur, R.D., Bograd, S.J., Auth, T., Fisher, J., Morgan, C., Peterson, J., Durazo, R., 
Gaxiola-Castro, G., Lavaniegos, B., Chavez, F. P., Collins, C. A., Hannah, R., Field, J., 
Sakuma, K., Satterthwaite, W., O’Farrell, M., Hayes, S., Harding, J., Sydeman, 
W.J., Thompson, S. A., Warzybok, P., Bradley, R., Jahncke, J., Golightly, R.T., 
Schneider, S. R., Suryan, R. M., Gladics, A. J., Horton, C. A., Largier, J., Kim, S. Y., 
Melin, S. R., DeLong, R. L., Abell, J. (2012) State of the California Current 2011-2012: 
Ecosystems respond to local forcing as La Nina wavers and wanes.  CalCOFI Reports 
53: 41-76. 

 
Claxton, A., Jacobson, K. C., Bhuthimethee, M., Teel, D., & Bottom, D. (2013). Parasites in 

subyearling Chinook salmon (Oncorhynchus tshawytscha) suggest increased habitat use 
in wetlands compared to sandy beach habitats in the Columbia River estuary. 
Hydrobiologia, 717(1): 27-39.  

 
Deschamps, A., Tivey, M. A., Chadwick, Jr., W. W., & Embley, R. W. (2013). Waning 

magmatic activity along the Southern Explorer Ridge revealed through fault restoration 
of rift topography. Geochemistry, Geophysics, Geosystems, 14(5), 1609 – 1625.  

 
Dziak, R.P., Baker, E.T., Shaw, A.M., Chadwick, Jr., W.W., Haxel, J.H., Matsumoto, H., & 

Walker, S.L. (2012). Flux measurements of explosive degassing using a yearlong 
hydroacoustic record at an erupting submarine volcano. Geochemistry, Geophysics, 
Geosystems, 13(11), Q0AF07. 

 
Feinberg, L.R., Shaw, C. T., Peterson, W. T., Décima, M., Okazaki, Y., & Ju, S.-J.  (2013). 

Euphausia pacifica brood sizes: a North Pacific synthesis.  J. Plankt. Res.0(0): 1-15.    
 
Guy, T. J., S. L. Jennings, R. M. Suryan, E. F. Melvin, M. A. Bellman, L. T. Ballance, B. A. 

Blackie, D. A. Croll, T. Deguchi, T. O. Geernaert, R. W. Henry, M. Hester, K. D. 
Hyrenbach, J. Jahncke, M. A. Kappes, K. Ozaki, J. Roletto, F. Sato, W. J. Sydeman, and 
J. E. Zamon. 2013. Overlap of North Pacific albatrosses with the U.S. west coast 
groundfish and shrimp fisheries. Fisheries Research 147:222-234. 

 
Shaw, C.T., Peterson, W.T. and Sun, S. (Eds.) 2013. Report of Working Group 23 on 
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Note: For publications that were produced in previous reporting periods of this award, please see 
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