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Our mission
Increase knowledge and understanding about oceanic and atmospheric
sciences to help Oregonians, the nation, and the world respond to the
challenges of a dynamic and changing Earth system.

Our goals
• Make significant research contributions to understanding oceanic and

atmospheric sciences issues.
• Transform new scientific understandings into accurate and well-

characterized predictions.
• Educate the next generation of Earth scientists, policy makers, and 

advisors through a combination of comprehensive coursework and
participation in scientific research.

• Disseminate knowledge of the Earth and its environment beyond the 
traditional academic and government communities.

Our principles
• Our research is timely, relevant, and of the highest scientific quality as

measured by peer review and competitive selection.
• We maintain vital scientific activities in all areas of meteorological and

oceanic research—atmospheric sciences; biological, chemical, and
physical oceanography; marine geology and geophysics; and marine
resource management.

• • Our graduate students actively participate in college research activities
and have direct access to all college scientific facilities.

• Our organizational structure promotes and encourages substantial inter-
disciplinary research and education.

• We create unique, state-of-the-art scientific and technical facilities and
make them available to internal and external researchers.

• We forge strong partnerships, coordinating with academic, government,
and private sector groups to advance oceanic and atmospheric
research and education.
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When Dr. Wayne Burt established a program in oceanography at what was
then known as Oregon Agricultural College, he could not have foreseen the
evolution of the science and technology of oceanography that would drive
today’s College of Oceanic and Atmospheric Sciences (coas) at Oregon
State University (osu). However, his foresight did encompass the develop-
ment of a comprehensive program in ocean sciences that would be at the
forefront of research and education. Similarly, when Dr. Fred Decker estab-
lished a program in meteorology within the College of Science at osu, he
did not anticipate that it would eventually become the Atmospheric
Sciences program within coas.

The college is now poised to advance the frontier of knowledge of the ocean, atmosphere, and
Earth system, continuing to explore the edge–the interfaces between ocean and atmosphere,
ocean and ice, land and sea, and deep ocean and seafloor.

• Our faculty members are world leaders in research;
• The college continues to excel in its competitiveness for research funding

from the National Science Foundation, ranking fourth nationwide in
2000/2001;

• The National Oceanic and Atmospheric Administration recently estab-
lished a new Cooperative Institute for Oceanographic Satellite Studies
at the college;

• An advanced seminar facility was opened as part of the new Burt IV com-
plex with funding from the National Aeronautics and Space
Administration, osu, and the G. Unger Vetlesen Foundation; 

• A new clean room facility was developed as part of the W.F. Keck
Collaboratory for Inductively Coupled Plasma Mass Spectrometry in
collaboration with several industrial partners, led by Huntair. This new
facility places the college at the leading edge for a vast array of new geo-
chemical analyses to support research in geological, chemical, and bio-
logical oceanography; and 

• Each of these activities highlights the college’s continuing commitment to
research and education, relying on an interdisciplinary approach and
state-of-the-art technology and facilities.
The college is one of the leading academic and research units at osu,

and was ranked fifth nationally in the decadal survey of graduate programs
by the National Research Council. coas generates over 25% of the indirect
costs collected by osu through research grants. With over 90% of its fund-
ing coming from grants and contracts, coas is effectively self-supporting.
coas research also benefits the State of Oregon through studies of its
coastal ocean, tectonic hazards, and atmosphere. Along with research, coas

A message from the dean of COAS 
Mark Abbott, PhD
Dean
College of Oceanic and Atmospheric Sciences,
Oregon State University

Reflections
and V s ons
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supports graduate programs in oceanography,
atmospheric science, geophysics, and marine
resource management. Moreover, more than 700
undergraduates every year take at least one
coas course. The Native Americans in Marine
and Space Sciences program is housed in coas,
and it provides effective mentoring and intern-
ship opportunities for Native Americans. coas
is also the home of the Oregon Climate Service,
which provides an enormous range of data prod-
ucts and analyses for customers in the Pacific
Northwest and beyond.

We have a well-defined strategic plan to
hire new faculty based on the future directions
of ocean and atmosphere research, and a thor-
ough analysis of the demographic and financial
needs of the college. This plan has a time-prior-
itized sequence of faculty hiring for the next five
years, focusing our efforts on promising faculty
at the assistant professor level. We have hired
five new faculty members in the past 18 months,
expanding the college’s research and educational
capabilities.

Over the next five years, the number of 
college faculty will level off near 64. These new
faculty will ensure the continued vigor and
innovation of the college in both research and
education through new ideas, approaches, and
techniques.

coas will remain at the forefront in the
development and utilization of observational
and analytical instrumentation. Observations 
of small-scale ocean physics will be pursued
with increasingly sophisticated instruments
developed by coas researchers. The emergence
of ocean and atmosphere observing systems,
including coastal observatories and seafloor
cabled observatories, will afford new opportuni-
ties for sustained observations of our ocean and
atmosphere. Our leadership in satellite remote
sensing of the ocean will expand to ensure 
that future instruments meet the needs of the
research community, and that space-borne
measurements are effectively incorporated into
the scientific analyses of coas researchers. We 

will continue to expand and upgrade our state-of-the-art
biogeochemical analytical facility to provide access to both
coas and non-coas researchers.

The college will continue to expand its interdisciplinary
focus, ensuring that effective and ongoing cross-disciplinary
activities are encouraged and supported. As part of this
effort, we will continue expanding and integrating atmospheric
sciences with oceanography, focusing on the interfaces
between ocean and atmosphere. The college is uniquely posi-
tioned to pursue the study of the interactions between these
two components of the Earth system, both in the context of
global-scale research and  regional-scale and coastal studies.

To accommodate and support new programs and new
opportunities, the college is pursuing the development of two
new buildings. The first would house the Atmospheric
Sciences group and specialized facilities to support instru-
ment development and testing, including advanced analytical
instrumentation. The second building would house the col-
lege’s executive administration and integrative programs and
centers, such as the Oregon Climate Service and other multi-
year programs. These new buildings are key to the college’s
future growth and continuing leadership in the study of the
Earth system. The college will support and expand its part-
nerships with state and federal agencies to deliver informa-
tion and knowledge to advance our understanding of the
dynamic Earth system.

This 2002 report represents a slice of coas, describing in
detail several projects that represent the international scope,
technological advancements, scientific partnerships and col-
laborations, and research that define coas.

The College of Oceanic and Atmospheric Sciences has
achieved national and international prominence in the nearly
50 years since Drs. Burt and Decker established the oceanog-
raphy and atmospheric sciences programs. The next 50 years
will continue our tradition of examining the ocean and
atmosphere as an integrated system, relying on outstanding
faculty, staff, and students and using the latest in observing
and analytical instrumentation. coas will continue to study
the most challenging issues in ocean and atmospheric sci-
ences that face our region, our nation, and the world.

Sincerely,

Mark Abbott
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Who we are
Oregon State University’s College of Oceanic and Atmospheric Sciences
(coas) is one of the leading oceanic and atmospheric sciences institutions
in the nation. Our research productivity, the national and international
reputations of our faculty, and our success in obtaining external funding
allow us to make significant contributions to global oceanic and atmos-
pheric sciences knowledge.

coas is a graduate research college and one of 11 colleges at Oregon
State University in Corvallis, Oregon. Our college is a member of the Joint
Oceanographic Institutions, the Consortium for Ocean Research and
Education, and the University Corporation for Atmospheric Research,
nonprofit corporations comprised of U.S. academic institutions that con-
duct ocean sciences research, education, and management.

Within the college, there are six discipline groups:
Atmospheric Sciences
Biological Oceanography
Chemical Oceanography
Physical Oceanography
Marine Geology and Geophysics
Marine Resource Management
coas has 52 tenured/tenure-track faculty members, a full-time dean,

and two half-time associate deans. One full-time dean directs Student
Programs. There are 13 research faculty and 88 research support staff,
including post-doctoral researchers. In the spring of 2002, 80 graduate
students were enrolled at coas.

What we do
The diverse research activities of our scientists include many of the sig-
nificant current developments in oceanography, atmospheric science,
and geophysics. Our faculty is active in the International Ocean Drilling
Program, using submersibles at seafloor spreading centers and subduction
zones and collecting data from satellites for oceanographic and atmos-
pheric research. Within our college, interdisciplinary research programs
are growing in geochemistry, air–sea exchanges, satellite oceanography,
and in the development of instrumentation for remote and in situ sam-
pling in the ocean, using laser and fiber-optic techniques to complement
satellite data. These programs will link oceanic physics and biology by
making biological, chemical, and physical measurements on the same time
and space scales.

             



8 Our Research
ProgramsIs global warming occurring and at what pace?

Is there life on other planets?
How are our beaches changing over time? 
Has there ever been life on Mars?
Can we predict when and where tsunamis and earthquakes will occur?
How do ocean conditions affect the survival of salmon?
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Our Atmospheric Sciences Program
Spanning space and time
The atmosphere influences the oceans in many ways. But unlike the oceans,
the atmosphere does not have lateral boundaries, giving atmospheric 
scientists a global perspective, even if they study small-scale atmospheric
phenomena.

Oceans affect the weather and climate of surrounding land masses.
In the Pacific Northwest, water is crucial to the economic and social welfare
of the region. Climate variations greatly affect fisheries, agriculture, and
energy supplies.

Eight coas faculty conduct research in atmospheric physics, chem-
istry, dynamics, and the interaction of the atmosphere with ocean and
land surfaces.

Research areas include aerosols, clouds, and climate studies; studies
of large-scale weather systems; boundary layers and surface–air interac-
tions; and the Oregon Climate Service.

Our Biological Oceanography Program
Life in the oceans
Biological Oceanography is the study of how marine organisms interact 
with each other and with physical, chemical, and geological processes in
the ocean. Biology in the oceans affects many of the Earth’s systems; for
example, marine life is important in global cycling of carbon, nitrogen,
sulfur, and other elements.

coas researchers use in situ, shipboard, and remotely sensed 
measurements to understand ocean ecology, particularly in upper ocean
systems in coastal and polar regions. Focus areas of the faculty include
phytoplankton physiology and ecology, aquatic microbial ecology, zoo-
plankton ecology, bio-optics, population-to-ecosystem modeling of the
upper ocean, and benthic sedimentary ecology.

COAS researchers believe investigating air, land, sea, and
Earth processes will lead us to understand how the Earth functions
and its geological and biological history. Predicting patterns of water
movement, heating, cooling, and evaporation allows us to forecast
weather and climate. If we can better understand oceans and their
resources, we can help ensure a healthy global environment for
future generations.

              



Our Chemical Oceanography Program 
Reflecting processes and controls on aquatic environments
coas chemical oceanographers study the chemistry of the oceans and
other aquatic environments to record changes in the environment over
time. They study interactions with plants, animals, and microorganisms;
the Earth’s seafloor and continents; and the atmosphere. They examine
chemicals in oceans, lakes, and rivers to understand the natural and
anthropogenic changes affecting these environments.

Focus areas of the faculty include development of analytical 
methods and chemical sensors, chemical hydrography, biogeochemical
cycles, hydrothermal system chemistry, and biomarker studies.

Our Physical Oceanography Program 
Tracking a moving and changing environment
Oceanic circulation and the interactions between the ocean, the atmos-
phere, and the solid Earth influence the Earth’s climate and affect people.
coas physical oceanographic researchers develop and use in situ and
remote sensing instruments to better understand ocean dynamics and
thermodynamics. Observations and models are used to investigate the
interaction between air and sea, physical oceanography and ocean biology,
and chemistry and geology.

Faculty study coastal ocean processes, small-scale ocean physics and
mixing, remote sensing and upper ocean circulation, air–sea interaction,
and ocean modeling and prediction. Major contributions are made in the
fields of ocean optics, polar/cryospheric ocean processes, and open-ocean
observations with emphasis on mesoscale dynamics.

The most beautiful thing we can experience is the
mysterious. It is the source of all true art and science.

Albert Einstein
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Our Marine Geology and Geophysics Program 
Discovering Earth’s history and movements through time
coas Marine Geology and Geophysics researchers study
global environmental change, Earth resources, and natural
hazards related to the dynamics of the solid Earth, oceans,
and atmosphere over geological timescales. The Marine
Geology and Geophysics discipline also provides strong
research and instructional ties with the Department 
of Geosciences in the College of Science at Oregon State
University.

Faculty members are involved in national and interna-
tional programs that provide tools to conduct research in
ocean drilling and seismology. Our faculty manages several
osu-based and widely used national facilities such as the
osu Repository which hosts sediment cores and dredged
rocks from all oceans, the national Coring Facility, and 
the cor global seismic network station. Laboratory-based
research programs build on a foundation of world-class 
analytical and computational facilities at coas. These facili-
ties include the Electron Microprobe Facility, the W. M.
Keck Collaboratory for Plasma Mass Spectrometry, the 
Noble Gas Mass Spectrometry Laboratory, the Stable Isotope
Laboratory, the Coastal Imaging Laboratory, the Seafloor
Mapping Laboratory, and the Subsurface Imaging Laboratory.

Research areas include crust and mantle processes,
active tectonics, coastal processes, paleoceanography and
paleoclimatology, and biogeochemistry.

Our Marine Resource Management Program 
Training the next generation
Marine Resource Management (mrm) is an interdisciplinary
Master’s Degree program based in coas and operated in col-
laboration with Oregon State University departments in 
the Colleges of Agricultural Sciences, Science, Liberal Arts,
and Engineering; the Oregon Sea Grant; the Coastal Oregon
Marine Experiment Station; the Hatfield Marine Science
Center; and the University of Oregon Law School. Partner-
ships with marine industry and resource management agen-
cies provide students with internship and financial support
opportunities and jobs after graduation. Since its inception 
in 1974, mrm has granted 180 degrees.

Students in mrm conduct diverse applied and interdisci-
plinary research under the guidance of scientists from coas
and other osu departments, Oregon Sea Grant, the Coastal
Oregon Marine Experiment Station, or at state and federal
laboratories. Examples of research include coastal hazards
characterization and mitigation; marine benthic habitat char-
acterization and function; coastal wetland and watershed
restoration and functional assessment; coastal management
policy and program evaluation; fishery resource assessment
including interactions with other resources and ocean uses;
seafood quality and marketing; community-based planning
for marine resource use and protection; water-quality assess-
ment and remediation; and recreation and tourism effects 
on coastal and marine resources. Geographic Information
System (gis) and remote sensing technologies often play
important roles in these investigations.

                              



The salmon is an icon of the Pacific Northwest, defining
regional cultures, recreational pastimes, livelihoods, the economy, and
the health of the environment. The return of salmon to their natal water-
sheds in the spring and fall each year provides cause for celebration
that includes everything from fish watching to enjoying the culinary
aspects of these delicacies on a cedar plank. CONT INUED ON NEXT PAGE

How do changes in
the ocean affect the survival of salmon?

12

GLOBEC NEP
Location: Pacific Ocean, North American Coast
Duration: 1997–2003
Partners: nsf, noaa

Contributing author: Jessica Hamilton

              



Using observations, modeling, surveys, remote sensing,
and historical data to understand coastal ocean changes

GLOBEC NEP 

n
t the survival of salmon?

 



in the summer and fall of 1997, the
number of Pacific Northwest salmon that returned
to their spawning rivers was significantly less
than in previous years. Meanwhile, sport anglers
off the coast of Oregon began reeling in “warm-
water”yellowfin tuna. By 2001, returning salmon
counts were at an eight-year high, and popula-
tions of cool-water krill (microscopic zooplank-
ton eaten by salmon) had increased. And in 2001,
the yellowfin tuna was once again a rare item in
Oregon anglers’catch.

What caused these changes in yellowfin
tuna and salmon in the northeast Pacific Ocean
over a five-year period, and would scientists be
able to predict future changes in these and other
marine species?

Since 1997, scientists at the College of
Oceanic and Atmospheric Sciences (coas) at
Oregon State University have been investigating
the relationships between climate variations,
ocean conditions, and northeast Pacific fisheries.
Their measurements are paving the way to
understanding important marine ecosystem
fluctuations:

What open-ocean conditions influence salmon 
populations and ocean ecosystem health?

How do short- and long-term climate variations
change conditions in the northeast Pacific Ocean?

Can we accurately predict the responses of the
northeast Pacific (nep) ocean ecosystem to future
changes in climate?

Researchers believe that climate variability at 
interannual and decadal time scales significantly
affects the productivity of marine resources.

globec consists of four study sites 
in the Northwest Atlantic, Gulf of
Alaska, Southern Ocean near Antarc-
tica, and off the west coast of the
United States. Sites were selected
based on several factors: relationships
between ecosystem responses and cli-
mate forcing; important zooplankton
and fish species; extensive historical
archives to compare current data with
past records; and potential for inter-
national collaborations, to name a few.
The California Current system meets
these and other criteria, and allows

researchers to explore peaks in vari-
ability.

The spatial scales of interest to
researchers range from several to hun-
dreds of kilometers, and are influenced
by topography of the ocean floor,
geometry of the coast, and atmos-
pheric forcing.

Time scales span upwelling events
that can last from several days to a
week, seasonal changes over several
months, events that occur between
years (interannual) such as El Niño, and
regime shifts that occur over decades.

Researchers believe that climate vari-
ability at interannual and decadal time
scales significantly affects the produc-
tivity of marine resources.

Oceanic processes in the California
Current and Gulf of Alaska sites are
directly connected through both the
atmosphere and ocean, thus they have
been combined under one program—
the Northeast Pacific (nep) program.
Working primarily in the California
Current region off Washington, Oregon,
and California, coas researchers play
a key role in the globec nep.

GLOBEC NEP

                   



coas researchers are contributing to a larger
project called us globec (Global Ocean Ecosys-
tems Dynamics). us globec is a program sup-
ported by the National Science Foundation (nsf)
and the National Oceanic and Atmospheric
Administration (noaa). globec strives to under-
stand and predict how climate change and vari-
ability affect abundances, distributions, and pro-
ductivity of ocean ecosystems. The role that
climate change and variability play in coastal
ocean productivity in the northeast Pacific is
being investigated using analyses of past records
(“retrospective analyses”), repeated spatial sur-
veys, intensive process studies, remote sensing,
and computer simulations of the circulation and
marine ecosystem.

Ocean Conditions and Marine Life
globec nep researchers discovered that from 
1999 to 2001, waters off the coast of Oregon and
California were cooler than seasonal averages. In
2000, the number of salmon returning to the rivers
to spawn after spending two years in the ocean was
greater than in any of the preceding eight years.
The most dramatic increase in salmon returns
occurred in 2001, when salmon that entered the
ocean in 1999 returned to their natal streams.

“Not only did the number of salmon return-
ing as adults increase markedly, so did the size of
the fish. Oregon newspapers referred to 2002 as
the ‘Year of the Chinook’because of the unusual
size of the fish captured in the fall Chinook run,”

15said Hal Batchelder, coas Associate Professor
and Executive Director of globec nep. In a five-
week span, Oregon anglers set world weight
records for Chinook caught using fly-fishing
gear, even surpassing the world record Chinook
caught in Alaska.

The likely cause of the increase in number
and size for returning fish along the Oregon
coast was described by globec nep researchers:
the atmospheric and oceanic conditions that led
to cooler waters in the northeast Pacific likely
enhanced salmon survival and perhaps growth,
while conditions resulting in warmer waters
contributed to the slumps in salmon abundance
during the 1980s and 1990s.

                       



This was news to many because of the past
focus on inland watershed health and dams as
primary factors influencing salmon survival and
productivity. The potential importance of open
ocean conditions in the life history of marine
species is a relatively new concept.“In the past,
scientists studying salmon didn’t talk about
ocean conditions,”recalled Ted Strub, coas pro-
fessor and nep Executive Committee Chair.

Ocean Conditions and Climate Variations
Observations of sea surface temperatures can be
sensitive indicators of climate variations having
yearly to decadal time scales.“Climate variability
can be manifested as a one- or two-year event
like El Niño that occurred in 1997 and 1998, or it
can be a ‘regime shift’ that can last 15 or 20
years,”Strub explained.

Interpreting long-term northeast Pacific
Ocean temperatures is no easy task. While over a
century of observations demonstrates that the
average temperature of the ocean’s surface is
increasing, measurements during some decades
showed cooling trends.“There was cooling in the
1940s, warming in the 1970s, and possible cool-
ing again in the late-1990s,”described Strub.

Researchers are not certain whether the
cooling seen after 1998 is merely an extended La
Niña, or whether it is the beginning of a longer
regime shift.“I think there probably has been a
significant change in ocean conditions, and it
occurred in ’98,”said Strub. These changes
extended beyond the Oregon section of the
California Current—observations made by col-
leagues in Canada and southern California
matched those off the Oregon coast. Thus in late
1998, the changes in species and abundance of
zooplankton and the increase in returning
salmon demonstrated that there had been a shift
from a warm, low-production regime to a cool,

16

“My optimistic view is that we’re going to use this data set
for the next 50 years to develop models of the California
Current ecosystems.”
P. Ted Strub

GLOBEC NEP

           



Average 1961–1971
Normal seasonal changes in
water temperature(˚C) off
Newport, Oregon, based on
data collected during the
1960s.

huyer et al.
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El Niño
Changes in water temperature
off Newport before, during,
and after the 1997-98 El Niño.
Note the warmer surface 
temperatures and depressed
isotherms from 11/97 to 8/98.

huyer et al.
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highly productive regime in the California
Current system, and that this shift was more
persistent than those usually caused solely by El
Niño and La Niña conditions.

“There is no question there has been a
change during the seven years of globec
sampling,”said Strub.“The word regime implies
10-30 years, which is not yet certain. But the
important fact is that we have collected data
during a strong change in ocean conditions. This
is wonderful if you want a strong signal that you
can then try to model. My optimistic view is
that we’re going to use this data set for the next
50 years to develop models of the California
Current ecosystems,”Strub added.

Assembling the Observational Record
Since 1997, globec scientists have collected
ocean data using advanced instrumentation.
However, quantifying the effect of decadal-scale
climate variability requires decades of data. To
make long-term climate connections, therefore,
globec researchers have been mining historical
measurements from a variety of sources, includ-
ing studies completed in the 1960s and 1970s—
decades before globec nep was launched. These
earlier measurements provide descriptions of
conditions over time that can be compared with
present conditions.

The scientists have had to be nimble and flex-
ible because nature has been running the show.
“globec’s long-term observation program (ltop)
was not supposed to start until sometime in early
’98,”said Batchelder. “In early 1997, we realized
that a very strong El Niño event was going to hit us
before 1998.”coas colleague Jane Huyer therefore
initiated an early project start, allowing the globec
nep team to gather baseline information using
modern technology, to compare data gathered dur-
ing and after the El Niño event.

Huyer’s seven-year observation component
of globec nep began in July 1997 with a research
cruise along an east-west transect off the coast
of Oregon near Newport. Working with col-
leagues at coas and oceanographic institutions
throughout the country, Huyer conducts 

(hmsc) in Newport. Hercher’s reports
were then shown twice daily to 
hmsc visitors. They are also available
on the globec nep web page, at 
http://globec.coas.oregonstate.edu/
groups/nep/.

John Hercher, a science teacher
from South Salem High School in
Oregon was aboard the R/V Revelle
during the August 2002 globec nep
cruise. Hercher enthusiastically vol-
unteered to write cruise reports during
the globec excursions.

While at sea, Hercher used
advanced satellite communications to
create a web site at coas, and pro-
vided daily written, photographic, and
video accounts of the research to 
the Hatfield Marine Science Center 
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SeaSoar is usually towed at 7-8 knots, and the
cable that tows it has 10,000 pounds breaking
strength. To operate SeaSoar at its deepest depth of
400 meters, scientists string out 900 meters of
cable. The cable is comprised of three copper con-
ductors and three optical fibers—much like the
optical fibers in a local area computer network. This
gives researchers on board the towing vessel real-
time computer control over SeaSoar’s flight profile
and flight parameters.

Scientists must protect every internal piece of
the cable and the “guts”of SeaSoar from seawater
because seawater conducts electricity, and any elec-
trical contact between seawater and the sensing
devices could spell disaster for the instrument—or
the people monitoring it. About 300 volts of elec-
tricity pass through the cable at any time, enough to
cause a severe burn or shock for anyone that may
accidentally come in contact with it.

In addition to the voltage danger, the mass and
movement of SeaSoar present a different set of chal-
lenges. A 500-pound object towed on a 900-meter
cable moves up and down a great deal. SeaSoar trav-
els vertically (up to 2 meters per second) almost half
as fast as it moves forward (3.5 meters per second).
The cable vibrates once or twice per second as
SeaSoar pulls on it. The vibration and movement
through the water causes so much drag that it seems
as though the 500-pound SeaSoar is actually 3,000
pounds. Scientists help lessen the drag by attaching
an aerodynamic fairing—much like an airplane wing
turned on its side. Despite the ability to lessen drag,
the situation can become dangerous if ocean swells
become too big, and the instrument yanks hard on
the cable. Hard yanks on the cable can actually slow
down the 60-meter towing vessel—when this hap-
pens, scientists monitor tension in the cable closely,
and cease operations if tension reaches critical levels
and alarms sound.

Underwater topography poses potential haz-
ards for the instrument. Scientists like to fly
SeaSoar near the bottom of the ocean, but if the
device hits bottom, it could shear off the cable 
and destroy the instruments. To prevent this from
occurring, the vessel is equipped with an echo-
sounder to measure bottom depth. Should trouble
arise ahead, the extra time between when the 
vessel passes over an object and when the SeaSoar
reaches that same point gives scientists an opportu-
nity to turn up the wings of SeaSoar to raise 
the instrument. Given the bottom topography where
coas scientists sample, the echosounders are the
SeaSoar’s lifeline. For example, Cannon Beach off
the Oregon coast is known for haystack rocks, but
most people only see what is above the surface of the
water. The large rocks  also exist offshore below the
surface, creating significant potential hazards for
towed equipment.

The ingenuity of SeaSoar’s design extends to its
power source. A unique engineering feature of the
Seasoar is its ability to generate its own power using
an impeller—similar to a propeller, except the water
that moves past it creates the energy that is sent to a
hydraulic drive that changes the angle of the wings.

The design concept behind SeaSoar recently
led to the development of a new instrument,
MicroSoar, to measure oceanographic indices at
smaller scales. Mounted to the belly of SeaSoar,
MicroSoar was developed to measure temperature
and conductivity of seawater at sub-centimeter
scales. Understanding microstructure gives scien-
tists clues about the amount of turbulent mixing
that occurs in the water column, which helps pre-
dict the distribution of heat, salt, plankton, nutri-
ents, and pollutants in the ocean, as well as the
amount of drag on the currents (that is, how fast
they spin down after the wind stops). MicroSoar
samples at 2,048 times per second to achieve the
spatial resolution needed to detect microstructure
while traveling along at 7 knots; and it produces 
1.4 gigabytes of data each day. The MicroSoar pres-
sure vessel contains a 4-inch computer mother-
board with a 266MHz Pentium processor, and
many of the common elements of a personal com-
puter (input/output channels, power supply).

Both MicroSoar and SeaSoar are built to
withstand at least 500 meters of water, the equiva-
lent of 50 atmospheres of pressure, or more than
700 pounds per square inch. The electronics must
stay dry, so the pressure vessels are carefully sealed
using specially designed multiple O-rings on the
endcaps.

New technology and information needs will
likely result in the development of improved tools for
oceanographers and scientists; for now, the marriage
between engineers and scientists is proving a positive
gain for the oceanographic community.
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When Science and Engineering Meet — 
The SeaSoar and the MicroSoar

Good oceanography begins with dedicated scientists asking questions on a variety
of scales, from the factors that cause beach erosion to the habitability of planet
Earth a century from now. For those trying to answer questions about the ocean and
how it interacts with the atmosphere, seafloor, and land, a few good engineers in
the mix definitely helps.

Over a decade ago, engineering and scientific minds met with enthusiasm to
produce SeaSoar, a machine capable of collecting a variety of information—
conductivity, temperature, pressure, salinity, depth, phytoplankton biomass, light
absorption, and estimates of small zooplankton—as it is towed behind a vessel,
overcoming the rigors of the harsh, dynamic ocean environment. SeaSoar is a 500-
pound winged vehicle that undulates between the ocean surface and about 400
meters in depth. It is towed on a faired cable, and is capable of overcoming pres-
sure, speed, turbulence, seawater, sea swells, and just about anything else Mother
Nature throws its way.

      



research cruises off the coast of Oregon near
Newport five times each year, sampling ocean
temperatures, salinity, nutrient content, and
zooplankton abundance. To supplement this
work, additional globec nep transects between
Newport and Crescent City (northern California)
are sampled three times each year.

In the last three years of the ltop cruises,
Huyer and her colleagues identified significant
changes in the ocean, perhaps more significant
than those found during the El Niño.“In 2001, a
drought year, we saw a weaker signal from the
Columbia River plume in July than there had
been in the previous three years,”said Huyer. She
pointed to this lack of fresh water entering the
ocean as an example of climate variation, but she
is less certain that it is a sign of broad-scale
global warming.

Bill Peterson has been collecting plankton
from the Oregon continental shelf intermittently
since the 1970s, first as a graduate student at
osu, and more recently as a fisheries scientist at
the noaa lab in Newport, Oregon. The micro-
scopic animals are collected using a variety of
gears comprised of fine mesh screens. One
plankton net collects up to nine samples from
different ocean depths. Following the cruises,
the samples are processed so that the zooplank-
ton can be identified and their abundance esti-
mated. Because similar data have been collected
since the 1997-98 El Niño event, researchers can
document the change of species that occurred
during and after the El Niño.

euphausids (krill) and copepods
because of their importance in many
marine food webs. The study of both
plankton and higher trophic level
species such as salmon makes the
globec program unique. Also, the
fact that salmon are anadromous,
spending a portion of their life in the
ocean, makes them unique among
species studied by us globec teams.

globec nep researchers are also
studying other species that may offer
more clues to the health of the 
ocean ecosystem. When juvenile coho
salmon populations began to 
thrive in 1999, zooplankton found in
the California Current system also
increased in abundance. These micro-
scopic animals were more characteris-
tic of species living in colder waters 
farther north. It is essential to accu-
rately predict shifts in relative 
abundances of zooplankton such as

Microscopic animals found
in the California Current
system.
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minutes, providing a “snapshot”to compare with
more detailed ship measurements. Moreover, the
satellites collect data nearly every day, and these
time series can detect patterns and changes
throughout the year.

globec nep researchers described a strong
relationship between ocean currents and shelf
topography and their influence on species distri-
butions and ocean conditions in the California
Current. Researchers noted higher nutrient con-
centrations nearshore where upwelling was
strong and temperatures were low, and lower
concentrations offshore where surface tempera-
tures were higher. These results corresponded to
distributions of salmon, copepods, birds, and
mammals, especially over Heceta Bank. Juvenile
Chinook and coho salmon were found almost
entirely on the shelf north and south of Cape
Blanco, and the majority of salmon was found
nearer the surface of the water in these areas.
Common murres and sooty shearwaters are the
two most abundant bird species present during
the summer; the shearwaters were found sea-
ward of the murres. Humpback whales were
found in areas where juvenile salmon were pres-
ent in large numbers. Researchers also found an
area inshore on the southern portion of Heceta
Bank that had warmer, saltier, lower nutrient
water, yet had high concentrations of copepods,
salmon, humpback whales, and birds on the
inshore edge.

Temperature and chlorophyll measurements
showed a filament of coastal water offshore 
near Cape Blanco. Warm, low-chlorophyll water
was found inshore of the filament. Different
copepod species were located in different por-
tions of the filament, suggesting varying survival
and resilience abilities. In fact, globec nep
researchers believe some species of shelf zoo-
plankton that are swept offshore can survive,
while others avoid being swept offshore or suc-
cumb soon after transport. Salmon were rarely
found in deep, offshore waters, suggesting their
ability to swim against the currents to remain in
shallow areas.

Mesoscale surveys are being conducted at
specific sites off Oregon’s coast to supplement
globec’s long-term observational program.

“Ocean eddies and fronts, and patterns of abun-
dance and production of marine organisms have
strong variations at scales of 10 to 100 kilome-
ters, generally referred to as the mesoscale,”said
Batchelder.

Mesoscale surveys have shown that the shape
of the coastline and variations in ocean depth 
can strongly influence an ecosystem.“Our meas-
urements have shown that topographic features
play an important role in creating and maintain-
ing hotspots of biological activity,”said Strub.
Southern Oregon’s Cape Blanco, jutting out into
the Pacific and breaking up the generally linear
coastline, and Heceta Bank, a shallow coastal sec-
tion near Florence, are two such regions.

Trawl surveys indicated that coho and
Chinook salmon tend to concentrate on the shelf
to the north and south of Cape Blanco. coas
researcher Tim Cowles explained that submarine
topographic features such as Heceta Bank can
influence ocean currents.“Repeated surveys have
shown how quickly the coastal ocean responds to
shifts in wind speed and direction–and we
observe big differences in the ocean response
depending on the complexity of the topography
of the seafloor,”said Cowles.

At the same time that mesoscale cruises
were mapping biological fields and sampling
physical variables such as temperature and salin-
ity, ship-borne observers were counting and
identifying birds and marine mammals, and a
trawling vessel was collecting fish.“Observers
were documenting where the animals were,
and correlating bird and mammal species and
abundance to ocean conditions being measured
by others,”said Batchelder.

Not all information was gathered on board
the ships, however. Remote sensing instruments
such as nasa and noaa satellites are essential in
the collection of data. Satellites can collect data
on the entire California Current in about 10 
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What's Up with Upwelling?
Upwelling causes cold,
nutrient-rich water to move
to the surface and become
exposed to light, creating
prime conditions for large
increases in phytoplankton,
called blooms. As the
upwelled water is further
transported offshore, zoo-
plankton bloom in response
to the phytoplankton
bloom–and whatever eats
zooplankton (i.e., young
salmon) benefits, as well.
Blooms can be so extensive
that they change the color of
the sea and can be captured
with satellite imagery.

                



Using Models to Help Answer the Questions
Strub recognizes that he and his colleagues are 
a long way from being able to develop a set of
modeling tools needed to predict how coastal
ecosystems, especially animal populations like
plankton and fish, will respond to changes in cli-
mate. In the short term, biological and physical
data collected by globec nep can be analyzed
statistically, revealing trends that might offer
insight into future ocean conditions. Values for
temperature, ocean currents, and winds can be
plugged into a model to predict what may hap-
pen, for instance, to zooplankton populations
under those specific conditions, should they
occur again.

More complete models of physical and bio-
logical processes can and will be attempted, but
are still quite primitive.“Sometimes we think 
of modeling as putting all the measurements in
context,”explained Strub.“They force us to con-
sider all of the processes we think are important.
But because ocean processes are so complex, it 
is difficult to connect the biological ecosystem
components, such as nutrient supply and pri-
mary productivity, with physical characteristics
such as the upwelling of water from deeper
ocean layers to the surface. People are beginning
to do it, but they have a long way to go,”he
added. Strub believes that the present globec
measurements will continue to help improve
models for decades to come.

Some of these improvements are already
underway. Batchelder is interested in modeling
zooplankton species at intermediate levels in the
food chain, and is convinced globec nep scien-
tists are making progress on this important stage
of the project. Changes in zooplankton composi-
tion may be critical to understanding salmon
survival and dynamics in coastal zones.“But
there is a long way to go before biophysical mod-
els will be sufficiently advanced and robust to 

explain or predict species composition changes,
as well as bulk biomass, and to link these 
models to higher trophic levels like salmon,”said
Batchelder. The eventual goal is to simulate
ocean conditions during different regimes and
to evaluate how those ocean and atmospheric
conditions affect productivity in coastal zones.

“If scenarios of the Intergovernmental Panel
on Climate Change are correct, and carbon diox-
ide (CO2) emissions continue at the present rate,
we are going to see increasing temperatures 
at the surface of the earth,”said Strub.“And the
question is, will we be able to predict future
ecosystem changes? As temperatures rise to lev-
els significantly above present values, our statis-
tical models developed under present conditions
may no longer be valid.”However, if the underly-
ing physical and biological processes responsible
for marine ecosystem productivity are under-
stood, models that include these processes may
remain valid, even under changed conditions.
“Using process-based models, we might be able
to make informed predictions about ecosystem
response to this type of global change,”said
Strub.“However, to understand physical and bio-
physical processes, we need accurate measure-
ments spanning a wide range of conditions.”

Predicting Future Marine Ecosystem Fluctuations
globec nep researchers placed more emphasis
on studying the shelf regions in 2002 to better
understand characteristics affecting salmon sur-
vival. Observations, moorings, and remote sens-
ing were continued in 2002 to develop a database
for the creation and testing of models.

Funding organizations continue to show a
strong interest in ocean observation studies. The
federal government has indicated interest in
learning more about climate change as it relates
to coasts. And with national security an impor-
tant part of noaa’s mandate, there certainly is a 
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greater need for the insight that ocean surveying
can provide.

With fishermen under significant pressure
to reduce their catches, many hope that the
globec nep research will contribute to solving
fisheries management problems.“The globec
sampling has revealed some important informa-
tion on the distribution and ecology of the early
marine phase of salmon life history for many
wild stocks that originate off southern Oregon
and northern California, which have been poorly
studied in the past,” explained Ric Brodeur, a
Fisheries Oceanographer with noaa Fisheries
and a Principal Investigator on two globec-
funded projects.“We may also learn what envi-
ronmental conditions lead to good survival of
salmon,” said Brodeur.

While the occasional yellowfin tuna is a
welcome sight to Oregon anglers, the long-term
plummeting of salmon stocks is not. coas
researchers with the globec nep are poised to
provide clues to some of the mysteries behind
these and other important marine ecosystem
fluctuations.

In 2002, commercial fishers and
researchers from the Oregon
Department of Fish and Wildlife
(odfw) observed dead crabs, fish, and
other bottom-dwelling organisms, a
sign of anoxic conditions. Although
pollution was suspected at first, the
observations of the globec team and
researchers in the Partnership for
Interdisciplinary Studies in Coastal
Oceans (pisco) program helped to
pinpoint high phytoplankton produc-
tivity as the cause of the anoxic condi-
tions and fish kill.

In July 2002, a globec ltop cruise
found the likely culprit behind a 
large fish kill that made headlines in
Oregon.“In one layer of the ocean, we
found a cold anomaly more extreme
than any we had seen before,” Huyer
said. The same cold layer existed at
Vancouver Island in Canada, and fur-
ther south in California.

“We think there was a stronger flow
to the south in the California Current
than normal, causing an unusual cold
water layer,” she explained. The cold
water was fresher and higher in nutri-

ents, also consistent with a source
located farther north. As this layer
entered the region off Oregon, the
higher nutrient concentrations sup-
ported much larger concentrations of
phytoplankton, which were observed
in the ltop cruises. This phytoplank-
ton biomass sank to the bottom and
decomposed, depleting the water of
oxygen.

Densities of schooling and
benthic rockfish (Sebastes
spp.) near Cape Perpetua
(44.26N, 124.17W) from
annual summer surveys by
the odfw (courtesy of David
Fox). Additional surveys
were added in August and
October 2002 to monitor
recovery.
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The National Oceanic and Atmospheric Administration (NOAA) is 
our nation’s premier weather forecasting agency. But few members of the
general public recognize NOAA for its research on the Earth as a system. Yet
NOAA also asks big questions such as, “What will sustain the habitability of
the Earth?” It may take 50 years to answer a question with such a broad
scope, but the incremental steps to help answer these important queries have
already been taken. CONT INUED ON NEXT PAGE

CIOSS: Cooperative Institute for Oceanographic Satellite Studies
Location of Research: Pacific Ocean, North American Coast
Duration: 2003–2013
Funders: noaa, nesdis, ora

Howcan satellites
revolut on ze ocean research?
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Using satellite imagery to study the oceans, coasts, and climate

CIOSS

e ocean research?

 



the national environmental satellite,
Data, and Information Service (nesdis), a branch
of noaa, is focused on providing and ensuring
timely access to global environmental data from
satellites and other sources. Over the past 20
years, nesdis established four cooperative insti-
tutes at the University of Wisconsin, Colorado
State University, University of Maryland, and the
City College of New York. In May 2002, nesdis
solicited proposals for the establishment of a fifth
institute, one that would focus specifically on
oceans. Called the Cooperative Institute for
Oceanographic Satellite Studies (cioss), its goal is
to maintain a center of excellence in satellite
remote sensing of the ocean. Initially funded at a
minimum of $500,000 per year for five years and
renewable for another five years, cioss will
ultimately become a self-sustaining, competitive
research program in externally supported coastal
and open ocean satellite remote sensing.

Recognizing the opportunities presented by
the establishment of an oceanographic coopera-
tive institute, Mark Abbott, dean of Oregon State
University’s College of Oceanic and Atmospheric
Sciences (coas), encouraged his colleagues at
coas to pursue the partnership with noaa.“The
use of satellites to study the oceans, coastlines,
and climate has tremendous potential, and 
we’ve only begun to scratch the surface of that
research,”explained Abbott.“We will be able 
to create an enormous baseline of data that will
have implications for climate modeling and 
prediction, a better understanding of El Niño and
La Niña influences, storm research, and the
impact of currents and erosion on the coast and
coastal communities.”

Because of its depth and breadth in remote
sensing, excellent technical results in noaa-rele-
vant areas, and increasing levels of service to the
ocean community, coas was selected to host this
first-of-a-kind venture. Ted Strub, a physical 

26

“The use of satellites to study the oceans,
coastlines, and climate has tremendous
potential, and we’ve only begun to scratch
the surface of that research.”
Mark Abbott

CIOSS

                            



Figure 2
Wind direction 
and phytoplankton growth
Scatterometer vector 
winds overlain on SeaWiFS
estimates of chlorophyll pig-
ment concentrations during
August 2000. Note the simi-
larity between the pigment
and the temperature patterns
in Figure 1. Cold, upwelled
water is high in nutrients,
which sustain phytoplankton
growth.
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Figure 1
Surface heights and temperature
Contours of altimeter sur-
face heights, overlain on sur-
face temperature for August
2000 in the California
Current. The contours of
height serve as approximate
streamlines of the flow,
showing the large meanders
and eddies that carry away
cold, upwelled water from
the coast in large filaments.
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oceanographer with coas and the director of
cioss, said strengths in seagoing coastal oceanog-
raphy, modeling, and remote sensing positioned
coas as an excellent choice.“We have expertise in
remote sensing that may be broader than anybody
else in the country,”said Strub. Based in Corvallis,
cioss will conduct research and inform the public
about ways to apply the results of the research.

noaa views cioss as the beginning of a 
long-term relationship for science collaboration 
with coas, according to Eric Bayler, Chief of the
Oceanic Research and Applications Division of
nesdis.“noaa welcomes and sincerely appreci-
ates the enthusiasm, talent, and experience that
coas brings to this new partnership to use satel-
lite data for adequate stewardship of the Earth’s
oceans, coastal waters, marine ecosystems, and
the living and non-living resources within these
regions.”

Mike Freilich, coas physical oceanographer
and cioss Deputy Director, said coas is poised to
play a leading role in the acquisition and evalua-
tion of satellite oceanographic data.“The exciting
thing for me about cioss is that we can use our
scientific expertise to directly influence the char-
acteristics of the operational observing system,”
said Freilich.

Ideally, such a satellite system will focus on
several oceanic variables that have yet to be fully
understood and described—temperature, winds,
and roughness of the sea surface and the height,
biology, and color of the coastal ocean. Under- 

standing each of these parameters will help sci-
entists understand the ocean and atmosphere as
integrated systems.

coas has a jumpstart on prioritizing which
research projects to fund. The initial focus 
of cioss research will be the California Current
system, which roughly parallels the western
United States between the coast and about 500
miles offshore. globec nep and coast are 
two research projects spearheaded by coas re-
searchers that have recently provided extensive
information about the biology, chemistry, and
physics of the California Current.“Being able to
acquire measurements in the coastal ocean 
and understand coastal processes is our bread
and butter,”explained Strub.“We have a long 
history of working in this particular current.”

During the many years that coas
researchers have been studying the eastern
Pacific, many  important observations have been
made. For instance, the movement of cold water
from the deep ocean to the surface can affect sea
surface temperature. Upwelling causes this
change in temperature, which in turn drives
changes in coastal winds.

Dudley Chelton, one of the principal 
investigators from coas participating in cioss,
is studying the interrelationships between air–
sea variables.“Sea surface temperature influences
the stability of the atmospheric boundary layer,
and this alters the surface winds,”Chelton said.
“Everywhere around the world, we see the same
thing,”he added. The mystery that remains,
however, concerns the details of the interacting
feedback loops—ocean temperatures change in
response to wind activity, and vice versa.

Solving the ocean–atmosphere feedback
mystery requires more information than is cur-
rently available from satellite data alone. Coupled
ocean–atmosphere modeling plays an important
role by fitting satellite measurements into the
physical description of ocean and atmosphere.
cioss principal investigators Roger Samelson 
and Eric Skyllingstad are using coupled models to 
better understand the connections between the
ocean and atmosphere dynamics.

Skyllingstad said that satellite data provide 
a partial view of the problem.“It’s sort of like 
seeing the outside of a building,”said Skyllingstad.
“But researchers are interested in the interior
structure—the hidden beams and walls. Combin-
ing data with numerical models gives us a more
complete picture by filling in the missing infor-
mation such as providing estimates of moisture
and heat exchange, which cannot be directly
observed by satellites.”Eventually, this work will
allow scientists to better predict coastal 
environment dynamics that will benefit commer-
cial and recreational activities.
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Average wind flow
Average May–June surface
velocities from a numerical
model that is driven by
measured winds and con-
strained by data from the
coastal HF radar estimates of
surface velocity. The flow
around the Heceta Bank
region creates a center of
rich ecosystem productivity.
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cioss projects and faculty are not distinctly
separate, but are interwoven with a variety of
coas research activities. All share a common goal
of improving our understanding of the coastal
ocean. Ideally, cioss resources will be used to
fund projects that will eventually be supported by
other funding agencies, while continuing to con-
tribute to cioss objectives. Likewise, cioss
resources may be used as a temporary “bridge”to
maintain progress on projects previously sup-
ported by other agencies. Thus, cioss gives coas
greater flexibility in providing continuity for
research in coastal ocean remote sensing and
modeling. This helps coas play a leading role in
creating a national, integrated coastal ocean
observing system with funding from multiple
agencies.

coas scientists are interested in new data
that will be acquired with improved satellite tech-
nology. Expanding beyond the traditional users of
such information is a key component of cioss.

Wind vectors lain over 
satellite photo
Scatterometer winds overlain
on a visible image of clouds
in the Southern California
Bight during April 2001. Note
the small-scale vortices and
wind shadows to the east of
the islands. One of the goals
of cioss is to increase the
resolution of the scatterome-
ter winds to capture more of
the small-scale structure in
the winds, which can be used
for dynamical analyses and
also to drive numerical mod-
els of the currents.
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“We will build a broader base nationally for the use
of satellite data,”emphasized noaa’s Bayler.

Freilich pointed out that the commercial sector
and the general public, as well as federal, state, and
local government officials, will reap the benefits of
cioss. “A huge fraction of the country’s population
and much of our economic center is coastal,”ac-
knowledged Freilich.Combining satellite data, coastal
radar, and models to improve knowledge of ocean
currents could be critical to the success of activities
such as commercial and recreational fishing, ship-
ping, and search and rescue.

Marie Colton, the Director of Office of
Research and Applications at noaa, framed 
the importance of cioss in a broad way.“We are
poised to take oceanography from where it has
been to a whole new level, and teach people about
the importance of the ocean,”said Colton. To
achieve this vision, Colton said,“We have to be
first, be better, be new, and be sustainable.”
cioss intends to be all four.
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Most boaters would turn their vessels toward the closest port
when winds gust to 50 knots on the Pacific Ocean. Except, of course, for
the determined crews on Oregon State University’s research vessel,
the R/V Wecoma. Braving the elements, veteran researchers and crew 
members work on the Coastal Ocean Advances in Shelf Transport 
(COAST) project, a five-year program sponsored by the National Science
Foundation. Its goal is to reveal influences of the changing winds on
Oregon’s coastal ocean. CONT INUED ON NEXT PAGE

COAST: Coastal Ocean Advances in Shelf Transport
Location of Research: Pacific Ocean, North American Coast
Duration: 2000–2004
Partners: nsf

How do winds affect
our coastal waters?

By: Jessica Hamilton

               



COAST

Moving the masses — 
Studying the effects of winds on coastal waters
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surfers in oregon have known for years
that even though the sun may shine in the sum-
mer, the waters have a distinct chill not present
during the winter months. The temperature
change is a result of strong coastal winds blow-
ing south toward California during summer,
pushing the water at the surface of the ocean
southward. As these surface waters move south-
ward, they also move slightly offshore, a result of
the Coriolis force which causes objects in
motion to shift as the Earth rotates. The off-
shore movement of these warm, surface waters
results in upwelling of cold, nutrient-rich water
to the surface. During the winter, frequent
storms result in strong winds blowing to the
north, leading to downwelling as warmer, off-
shore waters move towards the coast. While sci-
entists understand much about the mass
movement of water to the north and south along
the shore, less is known about the water’s move-
ment toward and away from the shore.

Learning more about the effect of winds on
the transport of coastal waters has led to the cre-
ation of the Coastal Ocean Processes (CoOP)
program, a federal interagency effort to explain
physical processes that dominate the continental
margins. Rick Jahnke, Chair of the Scientific
Steering Committee that directs the activities of
CoOP said,“The coast program is one of the 
premier coastal research programs that seeks to
better understand the impacts of winds on
coastal biological production and fisheries.”

Wind Forcing Affects Oregon’s Ocean
Some U.S. coastal ecosystems are dominated by
the tides or by rivers, but much of the U.S.
west coast is dominated by wind forcing. CoOP
scientists were aware of this dynamic environ-
ment, and in 2001, coast embarked on the first
of three cruises with CoOP financial support.
“Oregon is probably the best prototype around
for studying wind-driven coastal ocean process-
es,”said Jack Barth, a lead coast scientist and a
physical oceanographer with the osu College of
Oceanic and Atmospheric Sciences.

“The main focus of coast is to look at the
wind-driven upwelling and downwelling dynam-
ics and how these affect the currents and 
distribution of the chemical and biological com-
ponents of the coastal system,”explained Barth.
The project demands the expertise of a 
wide range of biological, chemical, and physical
oceanographers and atmospheric scientists.
A total of 16 of the 19 coast principal investiga-
tors hail from coas, making proposal writing
and experiment planning easier to coordinate.
“We met frequently and discussed the science in
an interdisciplinary way from the very beginning,”
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Wind-driven circulation off Oregon
Satellite sea-surface tempera-
ture maps showing cold water
(blue) near the coast and
warmer water (red) offshore
during summer upwelling (left
panel). The coastal water is 11
°F cooler than the offshore
water. During winter, the situa-
tion is reversed with warmer
water nearshore off the Oregon
and northern California coasts
(right panel). The inshore (red)
water is now 5 °F warmer than
the offshore (green) water. The
cold (blue) winter outflow of
the Columbia River is evident
in the March 1996 satellite
image.

                        



recalled Barth.“We were really working together
as a team.”

Forty-one scientists and about 40 crew
members logged hundreds of hours at sea on
three research vessels during three 21-day
cruises.“We needed two ships gathering data at
the same time, one doing spatially intensive
measurements and one setting the context,”said
Barth.“The biggest reason for having the two
ships is that traditionally you are on one ship
working in a small area—but you have no idea
what is going on around you,”Barth explained. A
request to have two research vessels working at
exactly the same time for three cruises is rare,
but unols, the University-National
Oceanographic Laboratory System research
fleet, agreed to support the endeavor after many
discussions with coas scientists. As a result,
the R/V Wecoma was joined by University of
Washington’s R/V Thomas G. Thompson during
the 2001 summer cruises, and by the Scripps
Institution of Oceanography’s R/V Roger Revelle
in the winter of 2003.

“There was a real commitment on the
national level to help us get this work done
because of the long-term implications of the 

“The COAST program is one of the premier
coastal research programs that seeks to 
better understand the impacts of winds on
coastal biological production and fisheries.”
Rick Jahnke

             



Ocean topography
Topography from the crest 
of the Cascade Mountains in
Oregon to the ocean floor.
Shown are the shallow conti-
nental shelf, the steeper 
continental slope with along-
shore variations, and the 
relatively flat abyssal plain.
The ocean bathymetry is col-
lected by ship-based echo-
sounder. Courtesy of Chris
Goldfinger.
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project,”said Barth.“The coast of Oregon is one
of the most important upwelling sites in the
world. We were interested in comparing summer
upwelling versus winter downwelling, and sim-
ple seafloor topography to complex topography.”

Instruments were left in the ocean long after
the ships returned to port. Moorings—instru-
ment strings with anchors attached at the bot-
tom and buoyant floats at the top—gathered
information on ocean circulation, temperature,
and salinity. Murray Levine, a coas physical
oceanographer, oversaw the development and
deployment of these moorings which provided a
year-round time series data of the coastal ocean.
The moorings also had instruments that used
optical techniques to study light transmission,
an indicator of how many particles are in the
water. Changes in the amount of light transmit-
ted through the water indicate that more phyto-
plankton are present. This information was 
used by coas biological oceanographer Ricardo
Letelier to study primary productivity.

Whereas the ships were able to cover sig-
nificant territory in a limited amount of time,
the moorings were in place for three months at a
time, spanning entire summer and winter peri-

ods. “Moorings provide temporal resolution,
whereas ships hit hard on the spatial resolution,”
explained Barth.“Using models, we can stitch
these two together to provide a link between
time and space.”The last set of moorings was
successfully recovered in March 2003, effectively
concluding the data gathering component of the
coast project.

Oregon’s Coastline Affects Movement of Ocean Waters
The ocean along Oregon’s 240 nautical miles of
shoreline is deep in some sections and shallow
in others, resulting in an inconsistent flow of
ocean waters. In the upper half of the state
(north of the coastal town of Newport), the
ocean bottom topography is relatively simple,
and the region where upwelling takes place is
narrow. South of Newport, however, the conti-
nental shelf broadens and the uniform bottom
topography is broken by Heceta Bank, a wide
submarine bank that extends 40 miles into the
ocean. The region around Heceta Bank is also a
biological hot spot.“There is some water recir-
culation here, and you see large phytoplankton
blooms and masses of zooplankton, resulting in
productive fisheries,”explained Pat Wheeler, a 

biological oceanographer with coas and princi-
pal investigator on coast.

Recognizing the difference between the
northern and southern sections of the state,
coast scientists selected two research sites—
one near Lincoln City on the northern coast, and
one south of the city of Waldport, where the
bulging Heceta Bank interrupts what would 
likely otherwise be smooth currents. Barth zig-
zagged between the two sites on the R/V
Wecoma, painting a broad picture of Oregon’s
dynamic coastal ocean. Wheeler took the lead on
the Lincoln City cruises on the R/V Thompson
during the summer of 2001, and similarly on the
R/V Revelle in the winter of 2003. Wheeler’s
mission was to sail back and forth over the same 
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line, making repeated and extensive measure-
ments. Because the ocean conditions at the
Lincoln City site are fairly simple, Wheeler knew
that the results could be easily interpreted. They,
in turn, would provide a source of comparison
for the information collected over Heceta Bank,
a region with more complex ocean circulation.
“To some people it may sound boring to go back
and forth across that line for 21 days, but it’s
really exciting because you can see changes over
that short timeframe,” Wheeler explained.“Plus,

Deploying an oceanographic
and meteorological mooring
off Cascade Head on the
Oregon coast as part of the
coast program. The moor-
ing measures wind, tempera-
ture, salinity, and chlorophyll
program. The inset shows
the towed, undulating vehicle,
SeaSoar, on the deck of the
Wecoma before deployment.
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we constantly received information from the
other ship so we could see what was happening
around us.”

For the three cruises, Barth and Wheeler
concentrated on learning as much as possible
about the movement of ocean surface waters.
“The number one thing that motivated these
programs is the cross-shelf transport of material
either from the shore out to the deep ocean, or
from the deep ocean back,”explained Barth.

“Local river runoff also contributes to the
chemistry and dynamics of the coastal ocean
during winter,” emphasized Barth.

Alongshore currents, ones that travel parallel to
the coast, were understood better than currents
in the cross-shelf direction.“Given so many
units of wind from the north, we could figure
out how much flow we would get along the
coast,”Barth explained.“But we didn’t under-
stand the cross-shelf transport because it is
impacted by intricate processes like jets running
into topography and squirting out the side, or
instabilities in the water column.”The coast
surveys were critical to improve the predictabili-
ty of cross-shelf transport, as well as to deter-
mine its influence on the chemistry and biology
of the coastal ocean.

Understanding the mass movement of
coastal waters can help scientists assess ocean
ecosystem health.“We wanted to look at the fate
of primary productivity and impacts on ecosys-
tems,”explained Wheeler. Nutrient-rich water
brought onto the shelf from the open ocean will
feed the growth of microscopic plants. Such pri-
mary productivity will lead to a greater presence
of organic material near the shore.“We wanted
to observe how much organic material is pro-
duced, how much is moved offshore, and how
much moves alongshore,”said Wheeler. Growth
of phytoplankton flourishes during the summer
under sunny conditions, a time when cold deep
waters rush to the surface rich in nutrients.“For
our upwelling experiments, we planned to work
at both sites early in the summer and later in the
summer as a comparison,”said Wheeler.

Wind Affects Life on the Shelf
In the winter, strong storms blow from the
south, pushing the upper layer of the ocean
along with it.“The water can’t pile up on the
beach, so it has to go down,”explained Barth.
The sinking, or downwelling, of the water cre-
ates turbulence which re-suspends organic mat-
ter that had been deposited on the seafloor from
the previous summer.“Local river runoff also
contributes to the chemistry and dynamics of
the coastal ocean during winter,”emphasized
Barth. The coastal water samples that coast
scientists took during winter showed important
differences in salinity, trace metals, and organic
material that influenced the chemical composi-
tion of the ocean. coast researchers are study-

Research is to see what everybody 
else has seen, and to think 
what nobody else has thought.

Albert Szent-Györgi,
U.S. Biochemist
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ing how these winter inputs prime the system 
to react when sunlight hits it in the spring.

Iron must be present for the phytoplankton
to grow even in the best conditions.“At first we
did not think there would be much iron limita-
tion in coastal regions because of inputs from
terrestrial runoff and sediment re-suspension,
but, depending on the nutrient ratios in coastal
regions iron can be limiting,”said Wheeler.

“For Oregon’s coast, I would say that the
jury is still out,”said Barth. Iron appears to be
present in low levels at the northern coast
observation site but in sufficient amounts to
support plant growth. coast researchers took
iron measurements in both the winter and sum-
mer, providing an interesting contrast between
the rainy season, which increases terrestrial
runoff, and the dry season, when river plumes
are less extensive yet more concentrated in key
elements.

“The movement of the surface water is ulti-
mately driven by the weather; the weather will
change typically every two to ten days, even in
the summer,” said Barth.

The presence of critical elements can’t
always be predicted, and neither can wind and
water direction.“The movement of the surface
water is ultimately driven by the weather; the 

weather will change typically every two to 
ten days, even in the summer,” said Barth. For
instance, during a single 21-day cruise of the R/V
Wecoma, the water initially flowed to the north,
switched to the south, and then switched north-
ward again. This dynamic action was precisely
what Wheeler and Barth wanted to record.“It is
these reversals that we think are very important
for productivity, because if the winds blew stead-
ily, everything would be flushed out,”Barth ex-
plained.“But if they relax occasionally, organisms
and water masses can stay up on the shelf.”Roger
Samelson, one of the 16 coast principal investi-
gators fromcoas,has been producing daily at- 
mospheric forecasts so that the effects of winds
on ocean circulation can be better understood.

Organisms that tend to stay on the continen-
tal shelf are not limited to those that fit under a
microscope. Winter is the height of the crab fish-
ing season on Oregon’s coast. During the winter
coast cruises, between 100,000 and 150,000
crab pots were deployed off of Newport. Floats
signaling the presence of cages below created an
obstacle course for the research vessels and a
potential source of conflict.“Crabbers wanted to
crab to support their families, and we felt like we
should have access to the ocean for research,”said
Barth. With the help of osu Extension agent
Ginny Globirsch, a successful compromise was
reached so that crab gear was not set in a particu-
lar section of the coast survey area.“Whenever
we were working in the vicinity of crab pots, at
least two crew members and two scientists were
posted on the bridge of the R/V Revelle to stand
watch,”Wheeler explained.“When crab pots were
sighted, we would radio down to the main lab 
and the fantail so that the scientific instruments
could be pulled up to avoid snagging.”

coast scientists hope the success they had
in gathering data will carry over to their interpre-
tation.“I think Pat and I believe that there is a
huge amount of analysis left to do, and we’re
lucky to have almost two years to get it done,”
said Barth.

coast data may also provide critical
information about the links between
upwelling off the Oregon coast and
the global climate. coas chemical
oceanographer Burke Hales exhaus-
tively sampled carbon dioxide in
Oregon coastal waters with a new
high-resolution sampling and analysis
system developed specifically for the
coast program. He found that the
shelf region may be an important,
previously unaccounted for, sink for
atmospheric carbon dioxide (co2)
during upwelling season.

Upwelling, which brings carbon-
rich waters to the surface, can supply
carbon to the atmosphere. But carbon
can also be consumed by phytoplank-
ton as they grow in the summer.“We
were surprised to find that most of the
Oregon shelf is covered by waters that
are taking co2 out of the atmosphere
during upwelling season, rather than
‘breathing’ it off,”explained Hales.

“This is different than other upwelling
regions of the open ocean, like the
eastern equatorial Pacific, which are
large sources of co2 to the atmos-
phere. It looks like there is a natural 

excess of nutrients in these upwelled
waters, which allows high plankton
growth rates and drives co2 to low
levels.”

Understanding this flow of carbon
into and out of the ocean may help
scientists better understand the influ-
ence of ocean margins on rising levels
of atmospheric co2.“Most of the pre-
vious work on ocean co2 uptake has
focused on the open ocean,” said
Hales.“Those researchers turned their
instruments off when they got near
the coasts.”

Exploration is really the essence of
the human spirit.

Frank Borman,
Astronaut

COAST
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Using COAST Information
The oceanographic community awaits the
results of the coast project, but they are not
alone. Ship operators will find the information
about ocean currents important for improving
navigation. Recreational and commercial fishers
and fisheries managers will have a greater 
knowledge of nutrient and biological hotspots.
Coastal zone managers will be able to improve
their predictions of pollutant dispersal, such as
runoff from agricultural operations or toxic
spills in rivers.“If you have a plume go in at the
coast, you want to know how long it takes to
travel offshore,”Barth said.

The experiments that coast conducted from
2001 to 2003 were the first set of detailed inter-
disciplinary studies of the influences of topogra-
phy on upwelling and downwelling ecosystems in
the ocean. The difficult terrain of rocky pinnacles
rising up quickly from the ocean bottom, as well
as the challenging weather conditions, prevented
many people from attempting complex measure-
ments in the past. Barth, for one, admits he had
not experienced Oregon’s stormy conditions be-
fore the winter coast cruise of the R/V Wecoma.
“I have never been in such big rolls before,”said
Barth.“I was standing on the bridge and we took a 

huge one—I was looking sideways into the water!
I asked the captain,‘Should we stop working?’and
he said,‘Nah, keep going!’”

The 19 scientists and their research teams
involved in the coast project will continue their
oceanographic research well past the conclusion
of the study. The next set of questions awaits
their attention: Can the coast data be assimi-
lated into ocean circulation and ecosystem mod-
els to build a predictive coastal ocean observing
system? How does turbulent mixing of the ocean
affect the vertical movement of nutrients? Can
zooplankton concentrations and distributions be
defined using bioacoustics? How do changes in
winds affect offshore transport?

The recent work of coas scientists and 
students will help answer these questions, leav-
ing an important legacy for oceanography and
future oceanographers and atmospheric scien-
tists.“In addition to conducting outstanding
basic science research, the emphasis on utilizing
oceanographic sensor systems by the coast
project is helping to establish this technology
and train tomorrow’s scientists in its use,”
explained Jahnke on behalf of CoOP. Jahnke
believes coast’s success will support national
efforts to expand coastal oceanographic observa-
tions, leading to improved coastal health, safety,
security, and management of marine resources.

                    



The seafloor is a dynamic, ever-changing place. It is home to diverse
seascapes of giant canyons, massive plateaus, towering mountains, and gentle, rolling
ridges. Seafloor environments have always interested explorers and scientists with
their historic graveyards of ocean-going vessels and artifacts, amazing life forms that
have adapted to these harsh environments, landscapes that mimic those found on
land, and potential resources for societal benefits such as energy or medicine. One of
these potential resources is gas hydrates. CONT INUED ON NEXT PAGE

OCEAN DRILL ING PROGRAM LEG 204
Location of Research: Pacific Ocean, Offshore Oregon
Duration: July–September 2002
Partners: nsf, doe, international partners of Ocean Drilling Program

Hydrate ridge 
A perspective view of the
landscape offshore of
Newport, Oregon. This ridge,
which rises about 2,000
meters above the deep ocean
floor, hosts one of the best
studied gas hydrate deposits
in the world.

Willouroceans supply the fuel 
ourch ldren w ll need?
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ODP

Exploring the chemistry and distribution of gas hydrates

s supply the fuel 
?

 



gas hydrates are created when water
and gas combine to form a crystalline substance
that looks like ice. This occurs when enough
methane is present and when temperature and
pressure conditions are suitable. These com-
pounds pack a lot of gas into a small volume—
the methane in a cubic meter of hydrate will
expand to about 164 cubic meters at the Earth’s
surface. Gas hydrates can ignite, resulting in
spectacular “burning ice.”

Gas hydrates are common in marine sedi-
ments along the margins of continents, where the
methane originates from the bacterial decompo-
sition of dead plants and animals. Off the Oregon
coast, the Juan de Fuca plate is being pushed

beneath the North American plate in a process
called subduction. As subduction occurs, sedi-
ments pile up on ridges as they are scraped off
the Juan de Fuca plate. Some of these ridges con-
tain gas hydrate fields, similar in scope and con-
centration to small natural gas fields.

There is a great deal of interest in gas
hydrates because of their potential as a source of
fuel for the future. Some estimates based prima-
rily on indirect data indicate that more methane
is stored in gas hydrates than in all other conven-
tional fossil fuel reservoirs. But it is challenging
to accurately assess the amount of methane 
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Burning ice held by coas
professor Bob Collier.

Massive hydrate recovered by
our German collaborators
(geomar) from the seafloor at
the summit of Hydrate Ridge.

ODP

Ocean Drilling Program (odp) is an
international partnership aimed at
conducting basic research to enhance
our understanding of the evolution,
structure, and processes that shape 
our planet.

             



trapped in gas hydrates around the globe because
gas hydrates quickly decompose into water and
gas when marine sediments containing hydrates
are recovered.

Since the pioneering discovery of methane-
rich seeps on the Oregon continental margin two
decades ago by coas professors LaVern Kulm
(now retired) and Erwin Suess (now at goemar,
Kiel, Germany), coas faculty and students have
been mapping gas hydrate occurrence and study-
ing processes that shape and destroy the hydrates
and the biological communities they support.

In the summer of 2002, these explorations
culminated in Ocean Drilling Program (odp) 
Leg 204, which sampled an exposed gas hydrate 
system known as Hydrate Ridge, located 80
kilometers west of Newport, Oregon. The inter-
national team of 29 scientists on odp Leg 204
included representatives from the United States,
Germany, Japan, Canada, Spain, Norway, the
United Kingdom, Taiwan, the People’s Republic
of China, and South Korea. The expedition was
led by coas professor Anne Tréhu and Gerhard
Bohrmann of the University of Bremen, Germany.
coas professor Marta Torres and graduate 
student Joel Johnson were members of the ship-
board science party.

The objectives of Leg 204 were to under-
stand the distribution, concentration, and envi-
ronmental effects of gas hydrates. To achieve
these objectives, scientists drilled 45 holes at 9
sites and recovered more than 3,600 meters 
of sediment in a suite of 10-meter long cores.

One of the most surprising results of Leg
204 is the discovery of the coexistence of mas-
sive gas hydrate, free gas, and highly saline pore
water in the upper 20 to 40 meters of sediment
near the summit of Hydrate Ridge. When hy-
drates form, salt is excluded and is slowly dif-
fused from the hydrate over time. If the hydrate
forms quickly, however, salts don’t have time 

to diffuse, and the water in the sediment pore
space becomes saltier than seawater.“If there is
water present, you shouldn’t have free gas and
hydrate together in the same place,”said Tréhu.
“At a certain temperature and pressure, you
should find either free gas or methane hydrate.”

The discovery of highly saline fluids proves
that gas hydrate is forming very rapidly. This also
explains why plumes of bubbles emerge from the
seafloor and rise through the water column above
several topographic highs on the Oregon margin.
Scientists speculate that the geology of the area,
which includes active faults and margins, creates
a dynamic environment for free gas and methane
hydrate to occur simultaneously.

Scientists were able to quantify gas hydrate
abundance during Leg 204 using new technolo-
gies. These include the first use of the hyacinth
system, which recovered and preserved gas
hydrates under the pressure at which they were
formed, and a digital infrared imaging camera
(developed by flir Corporation of Portland,
Oregon) that helped to detect and quantify icy
gas hydrates in the cores. These new technolo-
gies, combined with traditional approaches,
advanced understanding of how much gas hy-
drate is present in marine sediments and the
processes that control its distribution.
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Top
An infrared scan of a core
from 50 meters below the
seafloor. Cold spots (black)
indicate the presence of gas
hydrate.

Bottom left
Close-up of a cold anomaly.

Bottom right
The gas hydrate lense found
when that piece of core was
split.
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The new data show that gas hydrate distri-
bution is very patchy. Nevertheless, high concen-
trations of hydrates occur in distinct deposits
that can be mapped with advanced remote sens-
ing data. Previous estimates of gas hydrates based
solely on traditional approaches may overesti-
mate the amount of gas hydrates in sediments off
the Oregon coast.“We’re still working on defin-
ing the three-dimensional distribution of gas
hydrates,”said Tréhu.“There are veins of hydrate
clustered in regions a couple of meters thick.”

At the conclusion of the cruise, the interna-
tional team of scientists began the arduous task of
analyzing the information collected. Scientists are
studying core samples and megabytes of digital
data at coas and other laboratories around the
world to better calibrate scientific instruments
used to image gas hydrate deposits, understand
the processes that form gas hydrates, interpret the
geological record of past gas hydrate occurrence,
and learn about the microbial processes that sup-
ply and consume methane in this environment.

Landscape of the south
Hydrate Ridge Summit as
seen from the submersible
alvin showing bacterial
mats overlaying hydrate
mounds.

ODP

       



Massive gas hydrate recovered
during odp Leg 204.

“Now that we know where the hydrate is, we 
can choose the best site for a long-term obser-
vatory to better understand the dynamics of 
gas hydrate systems.”
Anne Tréhu
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coas associate professor Marta

Torres and graduate student Joel

Johnson were also members of the
Leg 204 science party. coas graduate
student Johanna Chevallier partici-
pated in a companion cruise on the
R/V Maurice Ewing that used seismic
waves to extend the drilling results.
Other coas faculty involved in gas
hydrate research include Robert

Collier, Chris Goldfinger, Gary

Klinkhammer, and Jim McManus.

In the meantime, others are working on
technological developments to tap this potential
energy source in the future. Before this resource
can be used, however, the risks associated with
mining gas hydrates must be better understood.

In addition to direct human activity, earth-
quakes, fluctuations in ocean temperature, sea
level changes, and other natural phenomena may
destabilize gas hydrate deposits, possibly releas-
ing large amounts of methane into the atmos-
phere. Methane is a powerful greenhouse gas and
several studies have suggested that methane
released from gas hydrates has affected global cli-
mate in the past.

Researchers working in this field believe that
a long-term observatory on and beneath the
seafloor is important for monitoring gas hydrates
over time.“We are starting work on a proposal
for another leg to establish a long-term observa-
tory off the Oregon coast that would have instru-
ments on site for years,”said Tréhu.“Now that
we know where the hydrate is, we can choose the
best site for a long-term observatory to better
understand the dynamics of gas hydrate systems.”

While engineers and others develop new
technologies to mine gas hydrates, coas
researchers and their international partners 
will continue to study gas hydrates and con-
tribute to our understanding of this fascinating
seafloor environment. The jury is still out on
whether hydrates will constitute a significant
source of energy for our children. However, it is
likely that some form of energy from the oceans
is in our future.

                          



What would you say if, after a quarter of a century, you
returned to a site considered one of the world’s top discoveries in
oceanography to find it had vanished? Where were the bright red
tubeworms? Where were the giant white clams? And where were
the vents on the ocean floor that provided the source of this deep
water oasis? CONT INUED ON NEXT PAGE

HYDROTHERMAL VENTS
Location of Research: Eastern Equatorial Pacific
Duration: 2002
Partners: noaa, nsf, whoi

Life on the vents
Riftia tubeworms, mussels,
and crabs indicate a new
hydrothermal vent.

Howare hydrothermal
vents fueling life in oceans?
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Photography: All photographs taken from DSRV ALVIN. Courtesy of NDSF,Woods Hole Oceanographic Institution.With support from
National Science Foundation and NOAA Ocean Exploration Program.Tim Shank and Steve Hammond, Chief Scientists.

                  



HYDROTHERMAL VENTS

Understanding how movements in the Earth’s crust affect life at sea level  

al
g life in oceans?

 



to oceanographers such as bob collier
of coas, this mystery was not very difficult to
solve.“We know this goes on all the time,”said
Collier, who in 2002 returned to the Galapagos
Rift in the eastern Pacific Ocean to find a place
called Rose Garden, a hydrothermal vent discov-
ered in 1979 and studied throughout the 1980s.
The expedition includes scientists from National
Oceanic and Atmospheric Administration
(noaa), Woods Hole Oceanographic Institution
(whoi), and other universities. The scientists
found that instead of a fissure in the ocean floor
supporting a vibrant animal community, Rose
Garden had been covered by a new lava eruption.
“While we knew this must happen over the life-
time of the ridge, this was the first time we actu-
ally observed a vent that had been completely
covered by new basalt,”he continued.

The year 2002 marks the 25th anniversary
of the first discovery of hydrothermal vents at
the Galapagos Spreading Center, a fault zone
where oceanic plates are pulling apart from each
other and new seafloor is being created by hot
rising magma. Cooled by deep ocean water, the
magma forms the basalt sheet flows and pillows
characteristic of mid-ocean ridges. Ocean water
circulates through cracks in the basalt, resulting
in seafloor hot springs.“The discovery had an
amazing impact on the study of ocean chemistry,
biology, and geology,”explained Collier.
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Galatheid crabs on folds in a
new basalt sheet flow surface
at the Rosebud vent site.

HYDROTHERMAL VENTS

Vestimentiferan tubeworms
growing within new active
vents among cracks in the
basalt flows.

Twenty-five years ago, finding these impor-
tant hydrothermal vents was a challenge. Ocean-
ographers from across the globe combed the
mid-ocean ridges for signs of new volcanic activ-
ity and venting at depths of 2,000 to 3,500
meters beneath the ocean surface.

The 1976 Pleiades expedition honed in on
specific targets within the Galapagos Spreading
Center as probable sites for hydrothermal vents.
Collier, then a graduate student at the Massa-
chusetts Institute of Technology, took water
samples for coas geochemist Gary Klinkhammer.
Klinkhammer would soon publish the first deci-
sive work on hydrothermal manganese, an ele-
ment that is highly enriched in vent systems and
has become one of the most applied tools in vent
“prospecting.”

On February 15, 1977, the angus, an under-
water instrument carrying cameras for Woods
Hole Oceanographic Institution oceanographer 

Bob Ballard, recorded changes in water tempera-
ture and images of clam communities on the 
black basalt. Two days later, researchers traveled 
to the bottom of the ocean in alvin and wit-
nessed the hydrothermal vents for the first time.

osu oceanographer Jack Corliss, chief sci-
entist for the expedition, was the first observer
who squeezed into the dsrv alvin, the three-
person research submersible that would drop
2,500 meters (8,000 feet) to the ocean bottom.
Corliss and his colleagues, including osu
oceanographers Jack Dymond and Lou Gordon,
found multitudes of unique organisms swarming
around warm fluids seeping from cracks in the
hardened lava, a virtual oasis in the middle of an
otherwise barren landscape. alvin successfully 

                           



gathered samples of these remarkable organ-
isms, as well as fluids streaming out of the vent,
and brought them to the surface for further
examination.

Twenty-five years later, international inter-
est in finding new hydrothermal vents has con-
tinued, and technology has improved. Scientists
have learned to detect deep ocean earthquakes
and recognize the formation of new seafloor.
noaa scientists use these earthquakes and other
geologic evidence to locate new hydrothermal
systems. But actually finding the active vents is
still challenging, even with improved technology.

Collier returned to the Galapagos Rift in
2002 with a noaa-Ocean Exploration Expedi-
tion.“The general technique is that you arrive in
an area where you suspect activity, and then look
for a signal in the water,”said Collier.“Then you
know you are getting close.” To capture this 
signal, he uses a ctd (conductivity, temperature,
and depth), an instrument that can identify sea-
water salinity and temperature at various depths
and the anomalies created by hydrothermal
vents. Also attached to the ctd is a transmis-
someter, an instrument that measures the trans-
parency of water. Hydrothermal particles cause
the surrounding ocean water to become cloudy.
Changes in these water properties lead scientists
to hydrothermal vents.

The work that Collier does today may help
scientists locate the vents of tomorrow. Collier
studies the effects of hydrothermal fluids after
they leave the vent and enter the ocean, creating
plumes.“It’s a lot easier to find the vent when 

Calyptogena vent clams and
mussels found at a new vent
200 miles east of the first
Galapagos Rift discoveries.

traces of this effluent in the water can lead you
back to its source,”Collier explained. He hopes
his research can answer bigger questions as well:
Do the metals emitted from the vents serve as
nutrients for organisms? How do hydrothermal
vents contribute to the cycling of elements
through the Earth’s crust?

Even though Collier is an expert at finding
vent plumes, he admits it is a difficult job—and
there is an element of luck.“Having 25 years of
experience under my belt, I know how difficult it
is to see traces of those vents in the water col-
umn,”he admits. This work is critical, for it 
may be able to lead scientists more quickly to
hydrothermal vents as they develop.“The early
life of these vents is still largely a mystery,”
Collier stressed.“That holds the real new piece
of science we need.”

On Collier’s recent voyage, it didn’t matter
how quickly oceanographers rushed to Rose
Garden, as they were following up on a discovery
made nearly 25 years earlier.“We are quite 
certain that it’s covered by basalt now,”Collier
insisted. But only 200 meters away, new hydro-
thermal vents named Rosebud have appeared,
supporting yet another vibrant community of
mollusks, tubeworms, and anemones. Someday,
these new vents will also be buried.

Despite the challenges associated with
oceanographic research, Collier and his col-
leagues at Oregon State University will continue
to ask questions. Their answers will help us
understand complicated Earth systems, and the
role they play changing life in the oceans.

Knowledge of the oceans is more 
than a matter of curiosity. Our very 
survival may hinge upon it.

President John F. Kennedy
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Science is ever-changing, challenging our beliefs
and encouraging deeper exploration to answer questions
important to society. As scientific understanding grows, edu-
cational programs that nurture and foster new generations 
of scientists must also change. CONT INUED ON NEXT PAGE

How best to train the
next generat on of investigators?
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Responding to more complex understanding with innovative programs
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Almost 30 years ago, coas faculty 
recognized that oceanography and atmospheric
science were becoming increasingly intertwined.
Researchers in both fields sought to answer
questions about earth-sea-air interactions.
Studying these interfaces required new interdis-
ciplinary approaches versus the traditional insti-
tutional university research structure. They also
recognized that working with marine resource
management issues would require scientists to
have strong technical and communication skills,
as well as broad backgrounds in policy and law
and the physical, natural, and social sciences.
coas created the Marine Resource Management
(mrm) Master’s degree program in 1974 to pro-
vide future resource managers with the training
to effectively address politically complex marine
and coastal issues. Since its inception, 180 stu-
dents have earned mrm degrees.

To help students integrate into this collabo-
rative, multi-disciplinary program, coas created
an Assistant Director of Student Programs 
position in 2002. The professional faculty posi-
tion, once part-time and housed within mrm,
is now full-time and located in the Student
Programs office.

In addition to providing advisory support
for students, the Assistant Director will be
developing an alumni program, enhancing mar-
keting and outreach initiatives to attract stu-
dents, and developing partnerships with other
departments, institutions, and agencies.

“It is inspiring to see the range and depth 
of pursuits of our students,”said Assistant
Director Ken Hall.“Whether the interest is pure
science or applied research, coas provides an
environment for cross-disciplinary sharing and
collaboration that enriches the experience for
everyone.”

Hall believes the mrm program attracts stu-
dents who have an understanding of the impor-
tance of policy in management and conservation
of marine systems.“Students who come to coas
for graduate study reflect a growing societal
awareness of threats to the health of marine
ecosystems,”said Hall.“Many applicants, partic-
ularly those seeking the mrm degree, also recog-
nize that policy solutions need to be grounded in
sound science, and they are attracted by that
strength in our curriculum.”

“Whether it’s pure science or applied research,
COAS is providing an environment for cross-
disciplinary sharing and collaboration that
enriches the experience for everyone.”

The mrm program offers an intensive, two-
year, multi-disciplinary curriculum. Oceanogra-
phy courses comprise the science core, which 
is supplemented by coursework in management,
economics, policy, communications, and
resource planning. Like the other degree pro-
grams in coas, mrm is recognized by the
Western Interstate Commission for Higher
Education (wiche) as a unique and specialized
graduate program, a distinction which guarantees
in-state tuition rates for qualified applicants
from any of 14 western states.

An outstanding feature of the mrm program
is the opportunity for students to complete 

mrm students integrate
knowledge and experience
gained in the field and at sea
into their Master's
projects and theses.
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mrm student Mike
Thompson (left) measures
size, weight, and internal
temperature of Pacific 
albacore tuna as part of a
collaborative research project
involving local fishermen.
The project is aimed at
improving Seafood quality
and traceability and includes
a conservation-based rural
development bank, and the
Coastal Oregon Marine
Experiment Station.
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Restoration projects in the
Salmon River estuary pro-
vide an outdoor learning lab-
oratory for students to
evaluate the effectiveness 
of ecosystem management
tools and techniques.

    



“I was drawn to Oregon State since it
had one of the few resource manage-
ment programs rooted in science. But
the true strength of the mrm program
was its flexibility and willingness to
meet my own interests and needs. I
graduated from osu over ten years
ago and continue to draw upon the
knowledge and skills that I acquired
from the mrm program. The mrm
program was a huge stepping-stone to
get there.”
Brady Phillips (mrm ’93) works for
noaa in the National Marine
Sanctuaries Program.

“I feel incredibly fortunate to have
worked for the past 11 years in a num-
ber of positions focusing on marine
and coastal management and educa-
tion. I credit the education, experience,
and contacts obtained though the
mrm program for my career opportu-
nities and successes.”
Jody Cassell (mrm ’92) is a Marine
Advisor for UC Sea Grant
Extension, California.

“More than anything, I gained a
breadth of experience in a variety of
academic disciplines of my choosing
that today enables me to integrate
information and to communicate 
with people from a wide array of per-
spectives that I deal with in coastal
resource management.”
David Fuss (mrm ’99) is a noaa
Coastal Management Fellow at the
North Carolina Department of
Environment & Natural Resources.

Sarah Banta (mrm ’03)
worked with Oregon
Department of Fish and
Wildlife researchers to
evaluate mechanisms for
reducing bycatch in the U.S.
west coast bottom trawl
fishery.

MRM
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Learning is not attained by chance,
it must be sought for with ardor and
attended to with diligence.

Abigail Adams

“The mrm program provided me with
the perfect education experience for
the jobs I’ve held so far. The emphasis
on marine and coastal science gave me
an added benefit that many of my col-
leagues don’t have. Every new job and
new task has a learning curve, but the
fact that I was exposed to a variety of
topics (from fisheries stock assess-
ment to marine geology to coastal
policy) makes it much easier to come
up to speed when a new issue arises.”
Kerry Griffin (mrm ‘95) works in
Washington, DC for noaa in Fish-
eries,Officeof HabitatConservation.

“Going through the mrm program
gave me a holistic perspective on
coastal management issues and the
underlying support of a strong marine
science foundation. Although my job
path has involved issues ranging from
oil spill response to invasive species
prevention, my mrm experience
remains very relevant.”
Paul Heimowitz (mrm ’91) is
Aquatic Invasive Species and
Research Coordinator for the U.S.
Fish and Wildlife Service in
Portland.

internships. An internship can range from three
months to one year, and students may complete
more than one internship. Students are usually
placed into paid positions with a local, state, or
federal agency, private company, or non-govern-
mental organization anywhere in the world.
Internships are selected to fit each student’s spe-
cific interests.

“With faculty representation from coas,
Sea Grant, the University of Oregon law school,
and over a half dozen other departments at osu,
the mrm program provides what I call cross-
discipline fertilization,”said Hall.“The exposure
to such a diverse range of perspectives and
approaches to resource management issues helps
students appreciate the complexity of dealing
with these issues in the real world. Students also
benefit from the involvement of state and federal
agency professionals as mrm courtesy faculty,
offering connections to unique internship and
applied research opportunities which make our
graduates highly competitive in the job market.”

coas faculty and staff believe the progres-
sive mrm program, an active Student Programs
Office, and the collaboration and sharing across
disciplines will continue to set the standard
among oceanographic and atmospheric science
institutions, maintaining coas at the forefront 
of research and education in these fields.

“As I look across the country at graduate
programs in marine resource management, it’s
clear that the design of our curriculum, with 
core coursework in oceanography and a range 
of interdisciplinary options in other strong col-
leges and departments at osu, is unique,”
said Hall. coas will continue to build upon the
uniqueness of the mrm program, exploring new
and exciting approaches to train and prepare 
the next generation for the challenges in marine
resource management.

A course in Estuarine
Science & Management takes
mrm students out of the
classroom and into Yaquina
Bay to study restoration of
salt marsh habitats.
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The statistics are compelling: 
our nation has more than three tri l l ion dollars of infrastructure
exposed to potential storm damage along its coasts;

roughly 1.2 bil l ion people live within the world’s coastal zone
in the reach of coastal storms and hazards;

beaches and coasts are a key component in travel and
tourism, the leading U.S. industry;

and sea level is definitely rising! 
The need for understanding coasts has never been stronger.
CONT INUED ON NEXT PAGE

NEARSHORE
Location of Research: Pacific Ocean, North American Coast
Partners: nasa, noaa, onr, and Oregon Sea Grant

How are our beaches
changing over time?
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Of waves and sandbars — understanding our coasts

NEARSHORE
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the college of oceanic and atmospheric
Sciences (coas) at Oregon State University
plays a leading role in the development of sci-
ence to study coasts. coas scientists study the
dynamics of ocean waves as they propagate
toward the beach, break, and drive a variety of
currents (physical oceanography), as well as the
response of beach sand to those waves and cur-
rents (marine geology). The processes are tightly
coupled—the profile of the seafloor influences
how waves evolve and break and how waves
influence the profile of the seafloor.

Led by Rob Holman and his Coastal Imaging
Lab (cil), research in nearshore processes has
been characterized by innovation and invention.
“When I first came west and saw the Oregon
waves, it was apparent that the old way of doing
business (collecting data) wouldn’t work,”said 

To cope with the hostile
conditions of the Oregon
coast surf zones, the cil has
developed a set of optical
sampling strategies that use
video cameras such as these.

NEARSHORE
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“I can see the changing sand bar locations at 
a beach in Australia (or any of 20 other sites)
each morning when I come to work,” noted
Holman. “Sometimes the results are
amazing!”
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important variables like depth profiles, wave
angles and periods, and longshore currents.”

The success of Argus has led to the devel-
opment of a wide range of national and interna-
tional collaborations. European scientists, led by
Dutch and British colleagues, have embraced
Argus as an answer to a number of Coastal Zone
Management problems. Argus is the focus of a
current European Union research program called
CoastView. Argus has also been remarkably suc-
cessful in Australia where ten stations have been
installed in the past two years. A number of years
ago, osu completed technology transfer agree-
ments with a Dutch and a North American com-
pany to offer Argus technology commercially.

But scientists can’t answer questions about
nearshore processes using only imaging tech-
niques. A strong observation program needs
complementary strengths in theory and model-
ing. coas recently hired Tuba Özkan-Haller,
recipient of a prestigious Office of Naval
Research Young Investigator award. Özkan-
Haller brings world-class strength in nearshore
modeling to the cil.“Our goal is to couple 
the observation capability of Argus with modern
numerical models,”said Özkan-Haller.“The
resulting nearshore prediction systems will be 
a tremendous tool for future Coastal Zone
Management.”

To help create the tool, Özkan-Haller’s hus-
band, Mick Haller, was recently hired in the Civil 
Engineering Department at osu. Haller brings
skills in laboratory work, and radar remote sens-
ing and modeling, an excellent complement 
to the coas strengths. With the dual hire came a
planned merging of the research and teaching
programs between coas and Engineering.“There
was a history of independent teaching programs
in the two colleges that didn’t make sense,”said
Özkan-Haller.“We have merged our programs so
that nearshore students have the best courses 

Beach cusps
Beaches often exhibit startling
features such as these beach
cusps in Mexico. These can
be diagnostic of certain types
of surf zone processes.

Holman.“We could barely see the outer limit of
wave breaking, much less think of using tradi-
tional sensors and instruments.”

What evolved from this dilemma and the
early work of coas founder Wayne Burt and
retired faculty members LaVerne Kulm, John
Byrne, and Paul Komar, was the development 
of what is now known as the Argus Program, a
remote sensing program for the nearshore.
“Most of the quantities we want to measure have
visible signatures that can be easily measured
with shore-mounted video cameras,”said
Holman.

Each Argus station consists of one or more
video cameras pointed obliquely along a beach
and connected to a small computer. Every hour,
a 10-minute time exposure is collected. The
sequence of exposures over time reveals the
changing patterns of submerged sandbars and
channels, and the waves and currents that pro-
duce those changes. Daily images are relayed
back to osu by the Internet, and made available
to other researchers over the World Wide Web.
From the oblique camera image, a map view can
be constructed, and the scales of the sandbars,
the strength of longshore currents, and the peri-
od and angle of the waves can be measured.
“I can see the changing sand bar locations at a
beach in Australia (or any of about 20 other
sites) each morning when I come to work,”noted
Holman.“Sometimes the results are amazing!”

Positioning the cameras to achieve the
desired results poses its own set of challenges.
Argus cameras are located on private property,
on the roof of a youth hostel, in a church belfry,
and in other unusual places.

Equally amazing is the archive of collected
data. As of July 2003, the cil archive included
over 4 million on-line images from 18 sites,
including 17 years of data from the first study
site on the Outer Banks of North Carolina. Such
a database of beach variability is unparalleled in
the world.

The cil has had to overcome several hurdles
to advance from simply collecting a series of
images to extracting the data that is necessary to
advance the science. One step was to understand
the imaging geometry of the cameras and the
transformation between image information and
the variables scientists need to measure. cil
workers have also developed a wide variety of
methods to extract more information from opti-
cal imaging.“We have developed a set of pixel
tools that measure time series of image intensity
at specific locations, much like traditional sen-
sors would measure time series of currents or
waves,”said Holman.“By clever sampling and
signal processing, we can now measure several 

                           



available from Engineering, Marine Geology,
Physical Oceanography, and Marine Resource
Management.”

Within coas, nearshore processes research
has received broader and increased attention,
and greater collaboration amongst scientists.
coas physical oceanographer John Allen and his
associates apply continental shelf modeling

skills to the shallow waters of the nearshore.
Allen noted,“There are many good physics prob-
lems in the nearshore. You also have the advan-
tage that excellent data sets are available to test
the models.”

Atmospheric scientists are also involved in
nearshore processes. Larry Mahrt of coas runs
an active program examining the physics of the
turbulent atmospheric boundary layer over the
coastal zone. Many of his measurements are
made from a light airplane, flying sensors as low
as 10 meters over the water. Additional measure-
ments are made from offshore towers to study
the complex structure of offshore flow, and
examine the relationship between wave state and
transfer between the air–sea interface.

Field experiments and video
at Agate Beach, Oregon,
enable the study of nearshore
dynamics.

Inset
Time exposure images aver-
age wave-breaking patterns
over a 10-minute sampling
period. The resulting bands
of high dissipation corre-
spond to submerged sand
bars. Dark cuts through bars
show dangerous rip current
locations.
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Wave prediction at Black’s Beach
Argus optical data merged
with numerical models pro-
vides predictive tools for
Coastal Zone Management.
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Left
An overhead view of 
Black’s Beach with an overlay
of the bathymetry of the
underwater canyon.

Right
A time exposure image of
Black’s Beach showing the
preferential pattern of break-
ing waves.

Black’s Beach
A camera view of Black’s
Beach, just north of Scripps
Institution of Oceanography.
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Coastal Resource Management
Because coasts are important to society,
nearshore research also plays into another coas
strength, the Marine Resource Management
(mrm) program. Jim Good, the program’s director,
and a long stream of bright mrm students, have
worked on coastal and nearshore issues over the
years, from oil spills and marine pollution, to
watershed health and building more resilient har-
bor communities.

“Understanding the response of beaches 
to waves and coastal currents is vital for coastal
managers at the state and local level,”says Jim
Good.“The work of past and present coas scien-
tists has direct implications for how we site 
and protect coastal development here in Oregon
and elsewhere. For example, based on coas
research, we better understand summer/winter
beach cycles, the changing wave climate in 
the Northwest, and the effects of shore protec-
tion structures on beaches. Erosion ‘hotspots’
along the Oregon and Washington coasts have
been identified, as well.”This work feeds 
directly into state and local decisions on where
and how people develop along the shore or
whether shore protection structures are needed.

Good expects more and greater opportuni-
ties for mrm involvement in coastal hazards in
the future. He said,“One intriguing possibility,
for example, is working with Rob Holman and the
cil team to explore Argus applications for coastal
management here in the U.S. Using Argus for
long-term monitoring of beach response to cli-
matic variability at different spatial and temporal
scales is one such management application.
There are probably many more.”

Overall, nearshore processes research repre-
sents a growing strength at coas and an area that
takes advantage of the ease with which we can
accomplish interdisciplinary research. It contin-
ues to be a growth area.“People love the coast,
and always will,”said Holman.“There will always
be a need for research to help solve problems in
this important area.”

Erosion on Siletz Spit, Oregon.
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COAS Faculty

Our new assistant professors in 2002:
Eric D. Maloney: Atmospheric Sciences Eric D. Maloney earned his BS in Physics from the University of Illinois,

and his PhD in Atmospheric Sciences from the University of Washington.
His dissertation was on frictional convergence and the Madden-Julian 
oscillation. Eric’s fields of specialization include Intraseasonal Variability,
Convection-Large Scale Circulation Interactions, Tropical Cyclone 
Variability, Tropical Synoptic-Scale Disturbances, and Eddy-Mean Flow 
Interactions. Much of his work has entailed understanding intraseasonal 
convective variability, including both observational and general circula-
tion model studies.

Jonathan D. Nash: Physical Oceanography Jonathan D. Nash received his BS in Engineering Physics from Queen’s 
University, his MS Degree in Civil and Environmental Engineering from 
Cornell University, and his PhD in Physical Oceanography from Oregon 
State University. Nash pioneered new instrumentation techniques and 
methods (developed a fast-thermocouple sensor and  acquired and ana-
lyzed the first direct measurements of turbulent salinity microstructure) 
to better understand ocean physics on the smallest scales, and identified 
a new source of drag and mixing on the continental shelf—hydraulice
flows—and analyzed the associated energetics.

Jim McManus: Chemical Oceanography Jim McManus earned his BSC in Chemistry from Stockton State College,
and his PhD in Oceanography from Oregon State University. Jim’s research
interests include sediment geochemistry of paleo-proxies (Ba, U, Mo, V,
Ge, Cd, etc.); isotope geochemistry of molybdenum and germanium in
marine and terrestrial systems; carbon and nutrient cycling in the world’s
largest lakes; watershed geochemistry and anthropogenic influences on
geochemical cycles.

Anthony F. D’Andrea: Biological Oceanography Anthony F. D’Andrea received his BS in Marine Science at Jacksonville
University, his MS in Marine Science from the University of South
Carolina, and his PhD in coastal oceanography from the State University of
New York at Stony Brook. Tony is interested in the interactions between
benthic communities, sediments, and microbial processes to effectively
describe biogeochemical processes near the sediment–water interface. He
is currently studying the impacts of burrowing shrimp communities on car-
bon and nutrient cycling in Oregon estuaries.
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Our new associate professors in 2002:
Eric D. Skyllingstad: Atmospheric Sciences Eric D. Skyllingstad earned his BS in Atmospheric Science from Oregon

State University (Atmospheric Science), MS degrees in Meteorology and
Computer Science from the University of Wisconsin, and a PhD in
Meteorology from the University of Wisconsin. Eric’s research interests
include upper ocean turbulence; mesoscale coastal meteorology; mesoscale
modeling; large-eddy simulation modeling; sea-ice modeling; internal
waves; parameterizations for climate models; and ocean–atmosphere cou-
pling. His current research interests include simulation of the coastal circu-
lation in the Santa Barbara Channel; modeling of turbulence under sea ice
and leads; resonant interaction between surface winds and upper ocean tur-
bulence; and turbulence dissipation during a westerly windburst.

Chris Goldfinger: Marine Geology and Geophysics Chris Goldfinger has a BA in Geology from Humboldt State University
(Geology), a BS in Geologic Oceanography from Humboldt State University,
an MS in Structural Geology from Oregon State University, and a PhD in
Structural Geology from Oregon State University. Chris’ interests include
subduction earthquakes; mechanics of oblique subduction, accretion and
erosion of active margins; seafloor imaging, mapping, and visualization
techniques; and seafloor drilling technology. Chris is currently working on
gas hydrate-gas-fluid-sediment dynamics using drilling, high-resolution
seismic reflection, sidescan sonar, and submersible observations; active
oblique faulting and block rotation in the Cascadia subduction zone; rela-
tionship of forearc deformation to earthquake potential in convergent 
margins; investigation of the earthquake potential of the Cascadia subduc-
tion zone; and super-scale mass wasting and erosion of the southern
Oregon margin.

COAS teaching and research faculty:
Abbott, Mark R.: Biological Oceanography Special Interests: Coupling of biological and physical processes in the upper
Dean ocean; remote sensing of ocean color and sea-surface temperature; phyto-

plankton fluorescence; length and time scales of phytoplankton variability.
Current Research: Relationship of time/space variability of phytoplankton to
wind forcing in the California Current; Lagrangian observations of upper
ocean optical properties; filaments in the California Current; mesoscale
variability in the Southern Ocean; phytoplankton fluorescence.

Barnes, Jeffrey R.: Atmospheric Sciences Special Interests: Large-scale atmospheric dynamics and planetary atmos-
pheres, planetary exploration.
Current Research: Studies are focused on the atmosphere of Mars.

Barth, Jack A.: Physical Oceanography Special Interests: Frontal instability processes; coastal ocean dynamics; east-
ern boundary currents and their associated jets and eddies.
Current Research: High-resolution observation of jets and eddies over the
continental shelf and slope and in an eastern boundary current region;
interdisciplinary study of wind-driven cross-shelf transport off Oregon.
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Batchelder, Harold P.: Biological Oceanography Special Interests: Zooplankton ecology; population and community ecology,
role of the physical environment in determining the distribution, abun-
dance, and behavior of zooplankton, and the adaptations of organisms to
their environment; trophodynamics and population ecology of marine
copepods; model descriptions of population dynamics of marine organ-
isms; individual-based modeling of bioenergetics and individual variability
(feeding history, acclimation, energy reserves) in determining behavior,
growth, development, and reproduction of crustacean zooplankton.
Current Research: Coupling of physical circulation models of ocean trans-
port with nutrient–phytoplankton–zooplankton ecological models and
individual-based models of zooplankton energetics and demography; bio-
logical–physical interactions in the pelagic and intertidal environments.

Bennett, Andrew F.: Physical Oceanography Special Interests: Ocean data assimilation, regional modeling, theory of
turbulence.
Current Research: Testing models of the tropical Pacific circulation by
inverse methods; boundary conditions for hydrostatic and nonhydrostatic
forecast models.

Chelton, Dudley B.: Physical Oceanography Special Interests: Large-scale, low-frequency variability of ocean circula-
tion; air–sea fluxes of heat and momentum; satellite-microwave-radar
remote-sensing techniques for improving and quantifying signal-to-
noise ratio in oceanographic measurements.
Current Research: Investigation of basin scale wind-forced ocean circula-
tion from satellite scatterometer and altimeter data; investigation of west-
ward propagating Rossby waves from altimeter data; investigation of
coupled ocean–atmosphere interaction from satellite scatterometer and
microwave sea surface temperature data.

Chin, Carol: Marine Geology and Geophysics Special Interests: Hydrothermal processes at mid-ocean ridges and backarc
basins, global distribution of hydrothermal activity, quantification of
fluxes from hydrothermal systems, instrument development, analytical
technique development, anthropogenic effects on the oceans.

Christie, David: Marine Geology and Geophysics Special Interests: Genesis and evolution of oceanic basalts, particularly in
relation to their tectonic and geographic setting and to seafloor morphol-
ogy; oxidation states of magmas and their source regions.
Current Research: Geology and tectonics of mid-ocean spreading centers
including the Australia-Antarctic Discordance and Southeast Indian
Ridge, the Galapagos Spreading Center and nearby seamounts, and the
Valu Fa Ridge in the Lau Basin.

Coakley, James A., Jr.: Atmospheric Sciences Special Interests: The role of clouds in the Earth’s energy budget and climate.
Current Research: Deducing cloud, aerosol, and surface properties from
satellite observations to test and improve models for describing the inter-
action of clouds, aerosols, and the Earth’s surface with the radiation field.

Collier, Robert W.: Chemical Oceanography Special Interests: Trace element geochemistry of dissolved and particulate
materials in the marine environment; processes controlling elemental
fluxes at major marine interfaces/estuaries; surface waters; sediments;
suspended particles; ridgecrest hydrothermal systems; nutrient and trace
metal cycles in fresh water environments.
Current Research: Trace metal chemistry in evolved hydrothermal plumes;
geochemistry and limnology of Crater Lake, Oregon; chemistry of settling
biogenic materials and the preservation of tracers of this material in the
sediment record; sources and fate of methane associated with hydrates on
the Oregon margin.
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Cowles, Timothy J.: Biological Oceanography Special Interests: Zooplankton ecology; copepod swimming and feeding;
mesoscale and microscale links between physical, chemical, and biological
processes in the sea; development of new instrumentation for biological
oceanography.
Current Research: Role of food quality in feeding selectivity by zooplank-
ton; biological physical interactions; zooplankton grazing processes;
microscale plankton patterns using bio-optical instrumentation.

de Szoeke, Roland A.: Physical Oceanography Special Interests: Upper-ocean and mixed-layer dynamics; global ocean cir-
culation; large-scale heat transport in the ocean; coastal upwelling; the
Atlantic circumpolar current.
Current Research: Theory of development of large-scale stratification and
circulation in response to wind and surface heating; response of surface
mixed-layer storms.

Duncan, Robert A.: Marine Geology and Special Interests: Volcanic processes associated with plate tectonics;
Geophysics hotspot chains and large igneous provinces; environmental consequences

of volcanic events; geochronology.
Current Research: The timing and duration of large igneous province con-
struction; assessing hotspot motion; links between ocean plateau forma-
tion and ocean anoxia; chronology of lunar impact events.

Egbert, Gary D.: Marine Geology and Geophysics Special Interests: Geophysical inverse methods and oceanographic data
assimilation; multivariate signal processing; electromagnetic induction
and conductivity of the solid Earth; ocean tides; geomagnetism.
Current Research: Global tidal energetics; coastal tidal inversion; con-
straints on global mantle conductivity from geomagnetic imaging of the
San Andreas Fault.

Esbensen, Steven K.: Atmospheric Sciences Special Interests: Air–sea interaction and the analysis of tropical climate
and weather.
Current Research: Coupling between ocean and atmosphere over the eastern
Pacific Ocean.

Falkner, Kelly K.: Chemical Oceanography Special Interests: Application of inorganic elemental and isotopic measure-
ments to the understanding of aqueous geochemical issues. State-of-the-
art analyses of media as diverse as snow and ice, river, lake, and sea waters,
and associated solid phases.
Current Research: Tracing origins and pathways of river waters and other
contributions to the upper Arctic Ocean; characterizing nature and causes
of variability in Arctic circulation; characterizing tributary and main-stem
river chemistry of the Salmon River, Oregon, as part of a collaborative
study of salmon life history as recorded in otoliths; and K-6 suitcase les-
sons in oceanography.

Fisk, Martin R.: Marine Geology and Geophysics Special Interests: Volcanic processes in the ocean basins including mid-
ocean ridges and ocean islands; chemistry, mineralogy, and microbiology 
of volcanic rocks from the oceans; the Ocean Drilling Program; microbes 
in rocks on Earth as analogues for life elsewhere in the solar system.
Current Research: Bacteria in volcanic rocks; dynamics of magma chambers
on ocean ridges and volcanic islands; mineralogy and chemistry of magmas.

 



Freilich, Michael: Physical Oceanography Special Interests: Microwave ocean remote sensing, especially surface wind
Assistant Dean measurement and analysis techniques; surface wave modeling; nearshore

processes.
Current Research: Development of empirical models relating radar back-
scatter to near-surface winds; characterization of centimetric ocean-
surface roughness and atmospheric mesoscale phenomena using satellite
measurements.

Good, James W.: Marine Resource Management Special Interests: Coastal natural hazards mitigation; coastal wetlands man-
agement and restoration; indicator-based assessment of ecosystem health
and policy implementation.

Graham, David W.: Marine Geology and Special Interests: Helium isotope and rare gas geochemistry; isotope and
Geophysics trace element chemistry of volcanic rocks from mid-ocean ridges, ocean

islands, and continental rifts, with applications to the dynamics of the
Earth’s upper mantle; the role of volatiles in petrogenesis.
Current Research: Spatial and temporal variations in helium isotopes along
mid-ocean ridges; Pb, Sr, Nd, and He isotope geochemistry of volcanic
rocks from the East African Rift.

Hales, Burke: Chemical Oceanography Special Interests: Mesoscale dynamics and distributions of nutrients and
carbon in the surface ocean; rates of degradation and preservation of car-
bon in seafloor sediments; production of dimethyl sulfide in the surface
ocean.
Current Research: Mesoscale distributions of nutrients and carbon during
the initiation of the phytoplankton bloom in the Ross Sea polynya; species
dependence of the photosynthetic nitrogen/phosphorus uptake ratio;
interpretation of the calcite content and age of the seafloor sediment mixed
layer; high-resolution measurement of surface-ocean dimethyl sulfide.

Holman, Robert: Marine Geology and Geophysics Special Interests: Beach processes; measurements of nearshore waves and
currents; models of sandbar generation and morphology; application of
remote sensing to nearshore processes, large-scale coastal behavior.
Current Research: Interactions of waves with nearshore morphology; meas-
urement and modeling of sandbar morphology climatology; remote-sens-
ing signatures in the nearshore.

Keller, Randy: Marine Geology and Geophysics Special Interests: Chemical geodynamics of mantle plumes and subduction
zones; radiogenic isotope geochemistry; argon geochronology; diamonds.
Current Research: Volcanic history and evolution of seamounts in the Gulf
of Alaska; Late Cretaceous/Early Tertiary plume-ridge interaction at the
Hawaiian hotspot; geochemistry and geochronology of volcanism in the
Bransfield Strait back-arc basin, Antarctica origin of Late Tertiary-
Quaternary basaltic magmatism on the northern Antarctic Peninsula and
southern South America.

Klinkhammer, Gary: Marine Geology and Special Interests: Exploration for hydrothermal activity; geochemistry of
Geophysics sediment and pore water; particle–metal interaction; application of trace

metals as paleoproxies; chemical analysis of geological materials; design of
chemical sensors for environmental and oceanographic studies; geochem-
istry of the rare Earth elements; development of paleoproxies for pale-
oceanographic applications.
Current Research: Studies of sediment diagenesis and its effect on the sedi-
ment record; exploration of mid-ocean ridges for hydrothermal activity
using geochemical sensors; understanding the rare earth geochemistry of
hydrothermal fluids; developing deep-sea spectrometers.
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Kosro, P. Michael: Physical Oceanography Special Interests: Coastal oceanography; shelf/deep-sea exchange process-
es; eastern boundary currents; California and Peru/Chile Undercurrent;
remote sensing; ocean acoustics; ocean circulation.
Current Research: Measurements of ocean currents and water properties on
frontal and larger scales, using a coastal-circulation radio-mapping tech-
nique, drifters and moored current meters, and shipborne/towed profilers;
properties of coastal eddies and their effect on cross-shelf exchange; study
of poleward undercurrents along the continental slope.

Letelier, Ricardo: Biological Oceanography Special Interests: Scales of response of marine pelagic microorganisms,
populations, and communities to environmental perturbations; the role of
these responses on biogeochemical cycles, primary productivity, nitrogen
fixation, photosynthesis, chlorophyll passive (solar-induced) fluores-
cence; and the physical and chemical factors controlling these processes.
Current Research: Scales of variability of phytoplankton productivity in the
coastal environments; the interpretation of phytoplankton passive fluo-
rescence as measured from space, seasonal and long-term changes in
pelagic community structure in the North Pacific subtropical gyre with
emphasis in phytoplankton production.

Levine, Murray D.: Physical Oceanography Special Interests: Measurements and modeling of internal gravity waves;
response of coastal ocean to wind forcing; nonlinear internal wave packets;
making measurements from moored buoy systems.
Current Research: Exploring coastal upwelling and downwelling; using dye
release to explore coastal circulation; determining the contribution of the
internal tide to mixing the deep ocean.

Mahrt, Larry: Atmospheric Sciences Special Interests: Turbulence, convection, and the atmospheric boundary
layer.
Current Research: Time series analysis, air–sea interaction, local calcula-
tions, and land surface processes.

Matano, Ricardo: Physical Oceanography Special Interests: Large-scale ocean circulation; the dynamics of western
boundary currents; ocean modeling; geophysical fluid dynamics; the circu-
lation in the Southern Ocean.
Current Research: Numerical modeling of the circulation in the South
Indian and South Atlantic Oceans and the Weddell Sea; focus on the
dynamical processes responsible for the interocean exchanges and their
time and spatial variability.

Miller, Robert N.: Physical Oceanography Special Interests: Theory of ocean modeling and forecasting; analysis of
oceanic data using statistical and dynamical methods; prediction of tran-
sient currents in the mid-latitude ocean; interannual variation of the tropi-
cal ocean.
Current Research: Application of methods developed in meteorology and
engineering to ocean prediction; validation of these methods with observed
and computer-synthesized data; application to prediction of transient cur-
rents in the North Pacific.

Mix, Alan C.: Marine Geology and Geophysics Special Interests: Deep-sea sediments; paleoclimatology/paleoceanography;
Assistant Dean isotope geochemistry of oxygen and carbon; micropaleontology of

foraminifera; data analysis and modeling of past climates.
Current Research: Paleoceanography of the tropical Atlantic and Pacific
Oceans; paleo deep-ocean circulation using geochemical tracers; plank-
tonic foraminiferal ecology and paleoecology; time series of ocean sedi-
mentation variation using optical sensors, Ocean Drilling Program.
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Moum, James N.: Physical Oceanography Special Interests: Turbulence dynamics; small-scale ocean physics; upper-
ocean dynamics; equatorial oceanography; instrumentation; abyssal mix-
ing; boundary mixing, coastal mixing.
Current Research: Mixed-layer physics; turbulence dynamics; abyssal mixing.

Nabelek, John L.: Marine Geology and Special Interests: Applied and theoretical seismology; faulting processes of
Geophysics large earthquakes; tectonics of mid-ocean ridges, island arcs, and regions

of continental extension.
Current Research: Rupture processes of large earthquakes (global studies);
effects of preexisting faulty-zone geometry on earthquake rupture initia-
tion and termination; tectonics of North China, back-arc regions of
Indonesia, and regions of continental extension; effects of mid-ocean-
ridge topography on seismic wave forms; seismicity of eastern United
States; techniques for analysis of earthquake source mechanisms.

Nelson, David M.: Biological Oceanography Special Interests: Production and fate of biogenic particulate matter in the
ocean; nutrient cycling; nutrient limitation of phytoplankton growth;
marine silica cycle.
Current Research: Silicon limitation and silicon cycling in the Southern
Ocean, Sargasso Sea, and equatorial Pacific; nutrient limitation and its
consequences in the plume of the Mississippi River.

Nielsen, Roger L.: Marine Geology and Special Interests and Current Research: Determination of the diversity of the
Geophysics mantle input into convergent margin magma systems—focus on Marianas

and Cascades. Experimental and theoretical evaluation of the phase equilib-
ria controls on evolving magmas.

Özkan-Haller, Tuba: Marine Geology and Special Interests: Nearshore circulation modeling, data assimilation in the
Geophysics nearshore region, time-series analysis techniques, water-wave propaga-

tion, sediment suspension and transport, evolution of the nearshore 
morphology.
Current Research: Prediction of low-frequency motions in the nearshore
zone; data assimilation applied to nearshore circulation modeling; devel-
opment of a community model for physical processes in the nearshore
ocean; shear instabilities of the surf-zone long-shore current.

Pegau, W. Scott: Physical Oceanography Special Interests: Optical oceanography; measurement of inherent optical
properties; ocean color remote sensing; linkage between biological and
physical processes; instrument development; Arctic research; heat flux
through the ice; and applications of autonomous underwater vehicles.
Current Research: Determination of vertical structure in the inherent opti-
cal properties from hyperspectral remote sensing; the summertime heat
budgets of leads in the Arctic; developing a research team to use an auv.

Pisias, Nicklas G.: Marine Geology and Special Interests: Study of Late Cenozoic history of the ocean–climate
Geophysics system as recorded in deep-sea sediments so as to better understand the

nature of global climate change, marine stratigraphy, and sedimentation;
numerical and statistical techniques as applied to geological problems.
Current Research: Detailed analysis of Late Pleistocene time series of
oceanographic variability in the Pacific Ocean with emphasis on the east-
ern equatorial Pacific and northern California Current region.

Prahl, Fredrick: Chemical Oceanography Special Interests: Organic geochemistry.
Current Research: Developing tools to study the transport, behavior, and
fate of natural and pollutant organic matter in estuarine, coastal environ-
ments, and deep-sea; examining the consequence of aquatic food webs and
early diagenesis on the cycling and preservation of organic matter at the
molecular level in natural water and sediments.
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Reimers, Clare: Chemical Oceanography Special Interests: Benthic biogeochemistry; chemical sensor development;
insitu measurements of redox conditions in natural waters and sediments;
carbonate chemistry.
Current Research: Chemical implications of water flow through permeable
shelf sands; biofuel cells and energy harvesting from redox potential gradi-
ents in sediments and at ocean seeps; redox processes and sedimentary
organic matter preservation.

Richman, James G.: Physical Oceanography Special Interests: Turbulent mixing and upper-ocean dynamics, air–sea
interaction, dynamics of the Antarctic Circumpolar Current, mesoscale
eddies in the ocean and their role in the general circulation of the ocean,
long waves in the equatorial Pacific Ocean, coupled physical–biological
models, satellite remote sensing of the ocean.
Current Research: Turbulence models applied to the upper ocean, coupled
physical–biological models of the upper ocean, satellite altimetric obser-
vations of Southern Ocean circulation, air–sea interaction and ventilation
of the thermocline.

Rushdi, Ahmed I.: Chemical Oceanography Special Interests: Chemical equilibria in natural waters; carbon-dioxide
system in marine environments; chemical behavior of mixed solids in
solutions; application of thermodynamic equilibrium models in complex
electrolyte solutions; abiotic formation of organic compounds under
hydrothermal conditions; geochemistry of organic matter in hydrothermal
systems.
Current Research: Synthesis and stability of higher molecular weight
organo-nitrogen compounds under hydrothermal conditions; alteration of
organic compounds in hydrothermal systems; characteristics and sources
of organic chemicals in environments; chemical behavior of barite and cal-
cite in the marine environment.

Samelson, Roger: Physical Oceanography Special Interests: Fluid dynamics and thermodynamics of the ocean and
atmosphere: coastal meteorology, mesoscale and large-scale ocean circula-
tion, instabilities and nonlinear dynamics of geophysical fluids.
Current Research: Theoretical studies of mesoscale and large-scale ocean
circulation, instabilities, and predictability of geophysical flow; dynamics
of the coastal ocean and lower atmosphere along the U.S. west coast.

Sherr, Barry: Biological Oceanography Special Interests: Aquatic microbial ecology; roles of microbes in ecosystem
processes; carbon-energy flux through pelagic food webs; biology and
ecology of phagotrophic protists; methods and development.
Current Research: Trophic interactions between bacterioplankton and
phagotrophic protists; rates of herbivory by flagellate and ciliate grazers;
controls of activity and growth of bacterioplankton; microbial ecology of
the Arctic Ocean.

Sherr, Evelyn: Biological Oceanography Special Interests: Aquatic microbial ecology; pelagic food webs; carbon and
nitrogen cycles in aquatic ecosystems; phagotrophic protists.
Current Research: Rates of bacterivory and of herbivory by phagotrophic
flagellates and ciliates; effect of protistan grazing on bacterial growth and
metabolic processes; controls on bacterioplankton growth.
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Smyth, William D.: Physical Oceanography Special Interests: Turbulence in geophysical flows, nonlinear waves,
paleofloods.
Current Research: Waves and turbulence in the upper ocean, shear-driven
overturns, differential mixing of heat and salt, solitons, numerical simula-
tion techniques.

Spitz, Yvette H.: Biological Oceanography Special Interests: Investigation of the main pathways in marine ecosystems;
development of coupled physical–biological models for coastal environ-
ments as well as for the global ocean; application of data-assimilation
techniques in coupled physical–biological models.
Current Research: Use of data-assimilative models in conjunction with
observations from long-term time series and Ocean Color data (such as
SeaWiFS and modis) to modify model pathways and estimate model
parameters and errors for the North Pacific carbon cycle; modeling of the
ecosystem response to upwelling off the Oregon coast; data-assimilative
modeling of eutrophication in the North Sea.

Strub, P. Ted: Physical Oceanography Special Interests: Statistical analysis of satellite data; coastal oceanography
and eastern boundary currents; air–sea interaction; biophysical interac-
tions in the coastal oceans.
Current Research: Analysis of winds and satellite images of surface temper-
ature, chlorophyll, and height in the eastern boundary currents.

Torres, Marta: Chemical Oceanography Special Interests: Cold seepage at convergent and transform margins; gas
hydrate dynamics; geochemical tracers for fluid flow, transport mecha-
nisms, and fluid provenance in continental margins; analytical geochem-
istry of sediments and pore fluids; laser ablation icmps of foraminifera and
clam shells to reconstruct past episodes of fluid flow.
Current Research: Exploration for cold seepage at convergent and transform
margins; gas hydrate dynamics.

Tréhu, Anne M.: Marine Geology and Special  Interests: Application of geophysical data to geodynamic processes
Geophysics along plate boundaries; seismic data acquisition and processing.

Current Research: Structure of the crust and lithosphere of the Cascadia
subduction zone from active source seismic and potential field data; tec-
tonics and evolution of the Mendocino triple junction region; gas hydrate
distribution and dynamics beneath Hydrate Ridge on the Oregon conti-
nental margin.

Twohy Ragni, Cynthia: Atmospheric Sciences Special Interests: Aerosol–cloud interactions, climate, marine aerosols,
aerosol measurement, and cloud physics measurement.
Current Research: Indirect effect (through clouds) of aerosols on climate,
development of instrumentation for sampling from aircraft, cirrus clouds,
and upper tropospheric aerosols.

Unsworth, Michael H.: Atmospheric Sciences Special Interests: Vegetation–atmosphere interactions; water vapor and
carbon-dioxide exchange of forest ecosystems; plant responses to ozone;
environmental physics.
Current Research: Carbon-dioxide and water-vapor exchange of forest
ecosystems; forest hydrology.
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Vong, Richard J.: Atmospheric Sciences Special Interests: Atmospheric chemistry and physics of aerosol, cloud,
gases, and rainwater; deposition.
Current Research: Air–surface exchange including eddy correlation aerosol
flux measurements; biogeochemical cycling.

Wheatcroft, Rob: Biological Oceanography Special Interests: Interdependence between sedimentological and biological
processes in the marine environment; foraging ecology of deposit feeders;
continental shelf processes.
Current Research: Flood sedimentation in the coastal ocean; high-resolu-
tion (time and space) measurement of seafloor physical properties; bottom
trawling effects on the Pacific Northwest margin.

Wheeler, Patricia A.: Biological Oceanography Special Interests: Phytoplankton physiology and ecology; marine nitrogen
cycle; nutrient use by phytoplankton and bacteria; macrophyte physiology
and ecology; nitrogen metabolism in macrophytes.
Current Research: Nitrogen uptake and recycling in the Arctic Ocean; use of
inorganic and organic nitrogen by marine bacteria; relationship between
autotrophic and heterotrophic activity in the microbial food web; determi-
nation of bacterial biomass and activity in the euphotic zone.

Wijesekera, Hemantha: Physical Oceanography Special Interests: Upper-ocean physics, turbulence, internal waves, air–
sea interactions, coastal-mixing processes, and equatorial oceanography;
autonomous underwater vehicle (auv)-based fine and microscale 
measurements.
Current Research: Effects of tropical rainfall on the ocean surface layer;
energy, freshwater, heat, and momentum budgets in the equatorial Pacific
Ocean; spectral characteristics and coherent structures of ocean surface-
layer turbulence; study of mixing processes off the coast of Oregon using
auv-based instrumentation packages.
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• • Burt IV building dedication–coas completed a $2.2 million renovation to Burt
Hall in 2002. The addition to Burt Hall includes a high-tech seminar room that
enables researchers to more effectively share information about oceanic and
atmospheric sciences, a visualization room with cutting-edge digital imaging
equipment, and faculty offices.

• • In cooperation with Huntair, ChemWest Systems, Inc., Performance Contracting,
Inc., and GE Industrial Systems, coas began construction of a Class 100 clean-
room in the W. M. Keck Collaboratory for Plasma Spectrometry. The room 
will feature a new filter system with remote control options that is 54% more
energy efficient than a typical system. The clean room is comparable to 
those used in pharmaceutical, hospital and medical applications, and will allow
coas researchers and collaborators to conduct more precise research.

• New classroom–coas constructed a new classroom in 2002. The modernized
teaching facility provides expanded audio/video presentation capability. Users 
of the facility have access to the coas high-speed networking|infrastructure,
Svideo and dvd equipment, and a 2,000 lumen overhead projection system.
The facility is cable ready for worldwide rich media distribution and distant
education opportunities.

• The coas stable isotope mass spectrometry facility reached full operation with three
functioning gas-source mass spectrometers.

• • The osu Marine Geology repository continued its prominence as a national laboratory
funded by the National Science Foundation, but approached capacity in 2002.
Future expansion of seagoing programs in paleoceanography is expected, with
the design and implementation of a national long-coring facility.
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2002 Infrastructure Accomplishments

Four new assistant professors and two new associate
professors joined the ranks of tenure-track faculty in 2002, the first
of many that will be hired to build a diverse, productive research
and education program.



• auv–Autonomous Underwater Vehicle Program. Using funding from the Office of
Naval Research, investigators at coas acquired a Bluefin Robotics Odyssey iii
Autonomous Underwater Vehicle (auv). The 3-meter-long vehicle can swim
on its own for up to 8 hours with the possibility of extending the duration to 
24 hours with additional batteries. It swims at 3 knots and can dive to 3,000
meters depth. The payload bay is 1 meter long by 0.5 meter in diameter, and can
accommodate a wide range of oceanographic sensors. It currently is configured
with upward and downward looking acoustic doppler current profilers, a con-
ductivity-temperature-depth sensor, microstructure probes, and a variety of
optical instruments to measure the light absorption, attenuation, and scattering.

• A new publications and outreach office was established to meet the information
needs of staff and students, the college, the general public, and collaborators
throughout the world.
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coas graduate education and research facilities are 
state-of-the-art. The college has a world-class computing and networking
system for ocean and atmosphere data analysis, modeling, visualization,
archiving, and data mining. This system links several high-performance
computers with massive data storage systems, and provides connectivity
down to the desktop. This infrastructure supports several real-time data
streams that range from shore-based radar systems which measure coastal
currents to Earth-orbiting satellites. Funding for these facilities comes
from a combination of federal, university, and private sources.

In addition to the computing facilities, coas operates numerous
state-of-the-art laboratories, and two research vessels. coas has a wide
range of analytical and other laboratory facilities, including:

• W. M. Keck Collaboratory housing three plasma mass spectrometers and 
an excimer laser in a Class 100 cleanroom;

• Electron microprobe (new instrument to be installed in 2004);
• Mass spectrometers for stable isotopes and noble gas geochronology;
• Automated core sensor track for non-destructive physical properties 

determination;
• Global positioning system (gps) network, global network seismic station,

subsurface imaging facility;
• Coastal imaging lab for nearshore optical remote sensing;
• Multi-spectral image-analysis system;
• Gas and liquid chromatographs, elemental (chns) analyzers, UV-visible

spectrophotometers, gamma spectrometers; 
• Coulter counters, flow cytometers, and controlled environment rooms; 
• The Deep Sea Sediment and Rock Collection, which is a national facility

housing 13 kilometers of deep sea sediment cores and about 15,000
rock samples from all major ocean basins including the Arctic.

Researchers use a variety of field equipment such as current meter
arrays, ocean drifting buoys, meteorological stations, and bottom corers.
coas also maintains specialized equipment such as an undulating
SeaSoar platform that can be equipped with a variety of instruments,
microstructure profilers, optical profilers, high-resolution pumping pro-
filers, and sediment traps.
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Our Oceanographic Vessels — the Wecoma and Elakha
coas operates the nsf-owned R/V Wecoma, a 185-foot research vessel,
and the R/V Elakha, a 54-foot vessel owned by osu. Both are located at the
Hatfield Marine Science Center on the coast of Newport.

R/V Wecoma (185’, NSF-owned, globally capable)
The Wecoma supported 15 expeditions for 9 chief scientists in 2002. Work
included scientific studies along the Hawaiian Ridge and Pacific northwest
coast. Research activities included globec (understanding the effects of
climate variability and climate change on the distribution, abundance, and
production of marine animals in the eastern North Pacific), sampling
marine bacteria, and studying turbulent mixing, to name a few. Danny
Arnsdorf was Master, while Rick Verlini and Gary Stephenson were Chief
Mate and 2nd Mate, respectively.

Ship Characteristics
Length: 184.5 ft.
Beam: 33 ft.
Loaded draft: 18.5 ft.
Displacement: 1,150 long tons
Range: 7,200 nautical miles
Laboratory areas: 1,174 ft. sq.

Wet lab: 390 ft. sq.
Dry lab: 576 ft. sq.

Crew: 13, including Electronics Technician
Scientists: 18, including marine technician
Operator: OSU
Home: Newport, Oregon

R/V Elakha (54’, OSU-owned, new in 2000)
The Elakha supported 125 expeditions for coas scientists in 2002.

Ship Characteristics
Length: 54 ft.
Beam: 16.5 ft.
Draft: 5 ft.
Displacement: 54,000 lb. (full load) 
Main Engine:  Cat. 3176B 6 cyl. (capable of up to 600 HP) 
Reduction Gear:  Twin Disc, Mod. MG5111A, 2.444:1 ratio 
Propeller:  Osborne Supertorg, 36 dia., 5 blade, 28 pitch 
Fuel Capacity:  1,200 gal.
Generator 

Northern Lights: 230/117 Vac, 1, 60 Hz., 7.5 kW 
A-frame:  2,000 lb. SWL 
Winch:  1/4 in. dia. 3x19 or EM cable 
Transducer well:  15 in. ID, through hull
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COAS Funding Sources

COAS Funding Sources
Federal Funds Amount % of Total

National Science Foundation $ 11,928,402 47.5%
National Aeronautics and Space Administration $  6,833,229 27.2% 
Office of Naval Research $  4,016,185 16.0%
Other Federal Agencies $     577,600  2.3%
National Oceanic and Atmospheric Administration $     510,033  2.0%
U.S. Department of Agriculture $     133,379  0.5%

total federal funds $ 23,998,828 95.5%

Other Funds
Foundation Funds $     690,790 2.8%
Other Funding Sources (universities, institutions) $     253,995 1.0%
Private Funds $     138,645 0.6%
Other Government Agencies $         9,443 0.1%

total other funds $ 1,092,873 4.5%
total all funds $ 25,091,701 100%
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National Science Foundation 47%

National Aeronautics and 
Space Administration 27%

Office of Naval Research 16%

Foundation Funds 3% 

Other Federal Funds 2%

National Oceanic and 
Atmospheric Administration 2%

Various Funding Sources 1%

Private Funds 1%

Other Governmental Agencies Less than  1% 

U.S. Department of Agriculture 1%
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2002 Degree Recipients

Master of Science Degrees Awarded, with Thesis Titles
Biological Oceanography Cara Fritz; “A Seasonal Study of Sediment Reworking by Neotrypaea cali-

forniensis in Yaquina Bay, Oregon.”
Louise Hunt;  “An X-Radiographic Study of the October 2000 Po River Flood
Deposit, Italy.”
Woody Moses;  “Seasonal and Across Shelf Changes in Phytoplankton
Community Composition of the Oregon Coast with an Emphasis on the
Summer Upwelling Period.”

Atmospheric Sciences Christine Greb Greiser; “Surface Heat Flux Estimates for ncar Electra Data Over
the Pacific Warming Pool During toga coare.”
Erin Moore; “Flow Over Surface Discontinuities in a Marine Environment.”
Christopher Walsh;  “A Complex Signal to Noise Problem: Determining the
Aerosol Indirect Effect from Observations of Ship Tracks in avhrr Data.”

Marine Resource Management Blaine Griffin; “Feeding Rates of the Mud Shrimp Upogebia pugettensis and
Implications for Estuarine Phytoplankton Abundance.”
Maria Malavear; “Modeling the Energetics of Stellar Sea Lions (Eumetopias
jubatus) Along the Oregon Coast.”
Matt Niles; “Shoreline Setbacks on the Island of Maui, Hawaii: An Analysis 
of Shoreline Variability, Existing Policy, and Recommended Alternatives.”
Rondi Robison; “Evaluation of Northwest Coast Ecoregional Conservation
Needs; Results of an Internship with the Nature Conservancy.”
Maggie Sommer; “Development of a Fish Monitoring Program for the Port
Honduras Marine Reserve, Belize.”
Jeanine Stier; “Conflict and Resource Management: A Case Study with the
Oregon State Marine Board and Oregon’s Nonmotorized Boating
Community.”
Kuuipo Burleigh Walsh; “Developing ‘Humane’ Interfaces to Data Clearinghouses
for Improving the Delivery of Spatial Information to Marine Resource
Managers.”
James Wharton; “Great White Mystery: Learning from Aquarium Exhibits.”

Geological Oceanography Chris Chickadel; “Measuring Surface Longshore Currents with an Optical
Technique.”
Joe Haxel; “The Sediment Response of a Dissipative Beach to Variations in
Wave Climate.”

Geophysics Sue Potter; “The Gorda Escarpment’s Rise and Fall: A Synthesis of Exploration
Seismology, Sampling Efforts, Micropaleontology, and Radiometric Dating.”
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Chemical Oceanography Yvan Alleau; “Characterization of Organic Matter Quality and Content in the
Columbia River Suspended Particulate Matter by Cupric Oxide Oxidation.”
Xuemei Qui; “Exploring a Fluorescence-based Analytical Method for Ba in
Natural Waters and a Field Study of the Major Ion Chemistry of Lake Issyk-
Kul, Kyrgyzstan.”

Physical Oceanography Sean Herring; “A Systematic Survey of the Modeled Optical Properties of
Nonspherical Marine-like Particles.”
Dylan Righi; “Sea Surface Height and Geostrophic Velocity Variability in the
California Current System as Observed from the topex Altimeter.”

Doctor of Philosophy Degrees Awarded, with Dissertation Titles
Biological Oceanography Mark Baumgartner; “Right Whale Ecology in the Northwest Atlantic Ocean.”

Physical Oceanography Ivana Cerovecki; “Long Baroclinic Planetary Waves in a Nonzonal Vertically
Shear Mean Flow.”
John Lyman; “A Closer Look at Tropical Instability Waves in the Projection
Model.”
Antonio Martinez; “Modeling Studies of Mesoscale Circulation in the Gulf of
California.”

2002 Awards and Honors
Dan Tyler, a PhD candidate in Atmospheric Sciences, received the Wayne V.
Burt Award. This award is given in memory of Wayne V. Burt, the founder of
Oceanography at osu, and is presented for academic excellence in Physical
Oceanography or Atmospheric Sciences.
Jaime Gomez Buttierrez, a PhD candidate in Biological Oceanography, received
the Warren Denner Memorial Fellowship, honoring his dedication to research
in zooplankton, his expertise in the field, and his willingness to share 
his knowledge. This award is given in memory of Warren W. Denner who
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