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Oregon State University is now observing its Centennial Year. The

first hundred years has brought immense growth to the institution which

is reflected in the last decade.by the initiation and development of a
Department of Oceanography.
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OCEANOGRAPHY IN OREGON - 1959 to 1968

The Department of Oceanography at Oregon State University was

established in July, 1959, to satisfy two needs: the need nationally for
trained oceanographers and the need for basic oceanographic research

in the northeastern Pacific Ocean. It has grown to fourth largest in the
United States in terms of numbers of students and number of courses

taught, and fifth largest in terms of annual operating budget (Figure 1).
It has brought into the state over $10 million in Federal funds as part of
its operating budget and has been largely responsible for an additional

$3. 3 million for construction of marine research facilities. Expected
support from present sponsoring agencies suggests continued growth.
The extremely rapid growth of staff and student body is dramatically
shown in Figure 2. The initial staff in 1959 was five; in 1968 the staff
numbered 122. The academic-technical staff has increased from 3 to 65.

During the same period, the number of students majoring in oceanography
has grown from 1 to 108. At the June 1962 commencement, Oregon State

granted the first degree in Oceanography - a Ph. D. At the June 1968
commencement 20 received the Ph. D. in oceanography and 10 received the

Master of Science Degree. As of 1968 Oregon State has graduated 64

oceanographers at the Master's level and 41 at the Ph. D. level.
Growth of the Oceanography Department can also be measured in dollars.

The total operating budget of the department has grown from $34, 000 in F. Y.
1959 to $2, 669, 200 in F. Y. 1968 (Figure 3).

Federal funds have accounted
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.for over 90 percent of each year's budget. The economic benefit to the
State of Oregon, directly through Federal funds for research and facilities

and indirectly from oceanographic research in the area, should be
substantial.

In terms of the indirect benefits accruing from oceanographic research,
various attempts have been made to estimate the dollar value of basic

research. Recently the Committee on Oceanography of the National Academy
of Sciences - National Research Council published a special evaluation report
entitled "Economic Benefits from Oceanographic Research." In the introduc-

tion to the report, the committee states:
"Our estimates indicate that a continuing national investment
in oceanography of approximately $165 million a year (not counting
the part for national defense) will be an essential component in
bringing about savings of nearly $3 billion a year, plus added
annual production worth almost as much. Ten to 15 years will be
needed to achieve these gains, and other expenditures in addition
to those for marine research will be required if they are to be
realized.

These figures indicate that basic research more than pays for itself in the
overall picture.
For Oregon, current and anticipated oceanographic research should
result in: (1) an improvement in fisheries production, (2) possible exploitation of mineral deposits on the continental shelf, (3) reduced property loss

by coastal erosion, (4) increase in the coastal tourist industry, (5) construction of additional recreational facilities - such as marinas - along the coast,
(6) improvement in both short and long range weather forecasting (the savings

here in terms of flood control and increased agricultural production could
be astounding), (7) safe discharge of sewage and industrial wastes into the
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ocean, (8) better location of atomic power plants, (9) possibly increased
shipping from Oregon ports, and (10) others.

For example, current research is having dramatic results.
Physical oceanographers have been studying many aspects of motion in
Oregon waters, including both waves and currents, atmospheric variables

that affect the sea, and air-sea interactions. Prediction of coastal currents
is foreseeable and will determine results of disposal of wastes at sea, will
serve the fisherman and coastal ship operator, will aid the Coast Guard in
search and rescue operations, will make possible improved weather fore-

casts for the area, and will be essential for future use of the coastal ocean
for possible mining operations and recreation. An intensive program is
now underway to determine the detailed relationship between the oceans
and the atmosphere in this area. As more is learned of this relationship

weather prediction should be improved, perhaps tenfold.
The Department of Oceanography and the Marine Geology and Hydrology
Branch of the United States Geological Survey initiated in February of 1967
a joint, long-range study of the Oregon continental margin, including a

three-dimensional geologic-geophysical analysis of this area. The purposes
of this study are threefold: (1) appraise the mineral resources on and beneath

the sea floor, (2) investigate the geologic processes operating in the marine
environment, and (3) determine the geologic history of the continental

margin. After two years of research and exploration, preliminary geological
and geophysical data suggest that magnetite-bearing placer deposits may
exist on the southern Oregon continental shelf. Such placer deposits occur

on land in this area and for more than 100 years have been mined
sporadically for their associated gold and platin.m content.
Oregon State University is the largest geophysical training center in
the Northwest. The geophysicists operate a complete seismic station with

six seismographs at Corvallis, and "satellite" seismic stations at Portland
and Klamath Falls. The stations are used to locate local earthquakes, to

investigate crustal features, and to assist in determining the seismicity of
Oregon. Operation and maintenance of the station is currently hampered

by insufficient funds.

Additional studies on the geophysics of the region contribute to our

knowledge of the earth's magnetic field, gravity phenomena, and earth-

quakes. A complete seismic station with six seismographs at Corvallis
and "satellite" stations at Klamath Falls and Portland help to locate
earthquakes and to understand more about the structure of the crust of the
earth. Geophysical studies over the continental shelf and slope and the
deep ocean basins off the Northwest Coast of the United States give us much

information about the structure and geological history of this region. This

information is used in studies of offshore mineral and oil deposits.
To understand the complex nature of the chemistry of the ocean off
Oregon, the chemical oceanographers have been engaging in chemical

budget studies of the North Pacific Ocean, from Japan to the Oregon Coast.
Notable discoveries have already been made which have improved knowledge

of the deep-sea circulation in the North Pacific.

8

Radionuclides are induced into the waters of the Columbia River when

river water is run through the cooling coils of the atomic reactor at Hanford,
Washington. The Columbia River flowing into the Pacific Ocean creates

an excellent natural laboratory for the study of the cycling of radionuclides
among the biota, sediment and water. This unique opportunity has resulted
in a new brand of oceanographer, the radioecologist. The program in
radioecology is very closely integrated with the programs in biological
and chemical oceanography.

In order to carry out this program, the first and largest gamma ray
spectrometry laboratory in Oregon for the measurement of low levels of
radioactivity in the environment was established. Also as part of the

program, an in situ gamma ray probe was constructed for direct measurement of radioactivity on the ocean floor and in the water itself.

Several important discoveries have been made in this relatively new
field. The Department has measured radioactivity from the Columbia River
as far as 350 miles from the mouth of the river and can use the radioactivity

from the river to measure the physical transport rates of the water masses
off Oregon. Radionuclides produced at Hanford were measured in marine
organisms collected hundreds of miles from the mouth of the river. Radio
nuclides contributed by fallout were measured in organisms collected from
a depth of two miles, which implies a much greater vertical transport than
thought possible.

Grazing organisms concentrate radioisotopes more efficiently by
eating other organisms than by direct uptake from seawater. The effective
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uptake of the radioisotopes by crustacea is increased by the presentation
of new surface area for adsorption and absorption after each moulting
stage. Moreover, the moults themselves aid in the dispersal of radioactivity to the sea bottom. Moulting is temperature-regulated, so that

effective uptake of radioisotopes is more rapid at higher temperatures.
Itwas also noted that the carnivorous benthic or bottom fauna contain more
Hanford-induced radionuclides than do the sediment feeding forms, but that

the sediment-feeders contain a greater abundance of the fallout nuclides.
A training program involving the systematic sampling of zooplankton
in Yaquina Bay has yielded information vital to the culturing and harvesting

of commercially important marine crops within the Bay, information on the
food habits of herring, and knowledge of the physical and chemical conditions
in the Bay. Knowledge of present conditions can be used as a yardstick
against which can be measured any future pollution that might be detrimental

to the biological economy of the area or that might adversely affect the

development of recreational areas in estuaries and coastal regions.
Studies of the open ocean benthic, or bottom-dwelling, organisms

have revealed distinct distribution patterns according to depth and sediment
location of
type. Knowledge of these relationships permits prediction of the

certain animal populations, e. g., commercially important shrimp.
The understanding of the production and dynamics of marine life is
greatly improved. Studies on the distribution and abundance of all types of
marine organisms are essential to a realization of one of the major goals of
oceanography: to be able to predict concentrations of marine animals for
exploitation.
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The economic benefits to Newport, and to Oregon in general, accruing

from salaries and local expenditures for research and the practical results
in research carried out at the Oregon State University Marine Science Center
on Yaquina Bay should add to Oregon's overall economy. Marine fishery

resources along the Oregon Coast possess commercial and recreational
values which are not being fully utilized. It is believed that a well-balanced

research effort at the Center can aid substantially in contributing to a more
nearly adequate realization of these recreational and commercial values.
The potential protein resources of the Oregon Coast are practically
unknown. Deep-sea hauls have shown the presence of large (5-6 inches)

red, deep-sea shrimp. They are edible shrimp. It is important to learn
more about them and their potential value to the fishing industry. The Oregon

Coast has a substantial potential for clam and oyster production. The 15, 000

acres of estuarine tidal flats are potentially among the most productive
lands in Oregon. For example, sections of Tillamook Bay have produced
oysters and clams exceeding a gross annual value of $2, 000 per acre. In
addition, most of the 400 miles of ocean beach have a potential for clam
production. Natural stocks of native oysters and clams have been depleted.

Recent research suggests that such depleted stocks can be supplemented by
the production of clams and oysters in hatcheries.

Oregon's coastal estuaries lend themselves to the entrapment of
nutrient-rich waters which can be used for the accelerated rearing of
anadromous fishes and possibly shellfish. Research on the utilization of
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such rearing areas could lead to the enhancement of important fisheries

resources. These are only some of the fisheries resources which may
benefit from a research program designed to contribute to the sport fishery
and subsequently to tourism and to the commercial fishery industry along
the Oregon Coast.
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HISTORY

The conception of the Department was largely the work of one man,

Dr. Wayne V. Burt, who grew up in Oregon and came to Oregon State University in 1954 as a, member of the Department of General Science. The

first year he was supported by a $10, 000 contract with the Office of Naval

Research for oceanographic research in the shallow coastal waters off

Oregon. Because research funds were particularly tight at that time, the
budget for research remained at the $10, 000 level for several years.
In the spring of 1958, Dr. Burt wrote the National Academy of Sciences
Committee on Oceanography explaining why he thought oceanography should

grow at Oregon State. The secretary of the Committee forwarded his letter

to the Geophysics Branch of the Office of Naval Research. As a result, ONR
put a line item in the TENOC (ten year plan for oceanography) Budget of 1958

calling for an increase in funds for oceanographic research at Oregon State.
More important, the increased budget also included $250, 000 for the construction of the Oceanographic Research Vessel ACONA. In the fall of 1958,
Oregon State reacted to the first TENOC budget plan by establishing a new
graduate Department of Oceanography to begin July 1959.
With $250, 000 from ONR assured for the construction of the ACONA,

Dr. Burt applied for and obtained $50, 000 from the National Science Founda-

tion to equip the vessel. With $300, 000 for the ship, it was possible to
double the planned tonnage of the vessel from that of a 65-foot T-boat to

an 80-foot, 154-ton vessel. The ACONA, commissioned in 1961, became
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the first ship constructed from TENOC funds, and the first vessel designed
and constructed specifically for oceanographic research in the United States
since 1932. (Figure 4. )

With the increased funds from ONR under the first TENOC program
($25, 000 - fiscal 1959; $89, 555 - fiscal 1960), and with the ACONA under

construction, Burt was able to attract top quality research workers, who in

turn began to attract other funds for research. The Office of Naval Research
was pleased with this early growth, and in April of 1961 the funds programmed
to Oregon State for 1963 were increased from $83, 000 to $335, 000 with

corresponding increases for subsequent years.
Since 1959, the Department has become one of the major oceanographic

laboratories in the country in terms of operating budget, staff, students, and
courses taught. It is one of only a few institutions conducting major research

and training programs in all five phases of oceanography; physical, chemical,
biological, geological, and geophysical. Source and amount of funds from

different agencies are listed in the budget summaries in the Appendix. The
annual growth of the operating budget is shown graphically in Figure 3.
Under the Sea Grant Act of 1966 Oregon State University was awarded

in early 1968 one of the first three Sea Grants. The University selected

Professor of Oceanography, Dr. Herbert Frolander, to coordinate the program.
A marine food resources program is prime among the initial studies undertaken. The Sea Grant plan anticipates an integrated and inter-disciplinary

program of oceanography at Oregon State University.
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The 80-foot =R e-s ear:c h Vessel ACONA, commissioned 1961, transferred to Alaska, 1964,
was the firs t large v essel in the oceanographic fleet. She gave an off sh ore resear ch
range of up to 1,6 5, m iles.
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The Department has had three chairmen.

The first, Dr. Burt, and

the acting chairman, Dr. Frolander , have been appointed to oceanographically
related positions in the general university administration.

The current

chairman, Dr. John V. Byrne, returned to Oregon State University to chair
the department after a 15-month leave as a National Science Foundation program

director in Washington, D. C.
Wayne V. Burt was appointed Associate Dean of Research in 1967. In

this position, Dr. Burt is concerned with oceanographic research and closely
related subjects in the office of the Dean of Research, Roy A. Young, and is

able to devote his time and effort to facilitate Oregon State's rapidly expanding
research programs in oceanography. At Oregon State University's Centennial

Year Charter Day Convocation, October 27, 1968, Dr. Burt received the
Alumni Association Distinguished Professor Award for 1968. Dr. Burt was
also honored as one of 15 recipients of Centennial Awards during the
Centennial Convocation.

These awards recognized individuals who have made

outstanding contributions to the University and to society during the past
100 years.

Dr. Herbert F. Frolander, Assistant Dean of the Graduate School,
served as Acting Chairman of the Department of Oceanography until a new

chairman was selected following Dr. Burt's promotion. When Oregon State
University was named an American Sea Grant Center, President James Jensen
announced the appointment of Dr. Frolander as the Coordinator of the Sea

Grant Program.

Dr. John V. Byrne, a member of the OSU faculty since 1960, was
named Chairman of the Department early in 1968. Dr. Byrne is well-known
and highly regarded throughout the nation, commented Dean of Science
John M. Ward, in announcing the appointment. Before coming to Oregon,
he was a research geologist with the Humble Oil and Refining Company.

Dr. Byrne's special field of interest is marine geology.

OCEANOGRAPHIC RESEARCH

Very little was known about the ocean, its animals, or the earth
beneath it in the area off Oregon, before the development of the Department
of Oceanography. During the past nine years the major research effort

has been directed to the area immediately seaward of the State.

The

marine research carried out in this area has been physical, geological,
geophysical, chemical and biological. Although oceanographic endeavors
can be divided neatly into these research areas, in reality there is a

great deal of overlap and interrelationship between them. The creation

of a department in which workers from each of these areas are represented
permits the rapid exchange of ideas often necessary to the solution of a
problem. Such a situation in the Department of Oceanography at Oregon

State University has resulted in a number of significant scientific advances
in the oceanography of the northeastern Pacific Ocean.
Physical Oceanography. Specialists have been concerned with

the nature of the water masses off our coast and the local modifications

of these waters. Surface and subsurface currents near the coast have
been measured and their dependence on tide and winds have been examined.
The winter north-flowing Davidson Current has been described

in greater detail and has been mapped farther offshore and farther north
than ever before.
During the summer when winds are from the north and northwest,

surface waters are moved offshore and are replaced by colder waters from
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below.

This upwelling process, which is very important along the Oregon

Coast, had not been described for this area previously. Upwelling, which

often causes dense fogs and brings nutrient-rich water to the surface
and into the coastal estuaries, can now be predicted on the basis of wind
measurements.
Project THEMIS, a program instituted to strengthen the nation's
academic institutions, has awarded Oregon State a $290, 000 per year

grant for the study of the "use of on-line computers in environmental

research." The Oregon State project is jointly conducted by investigators
from Oceanography, Engineering and the Computer Center of the
University. Two objectives of the study are: (1) to apply modern electronic

computer techniques to the study of oceanographic processes on a real-

time basis, and (2) to understand the processes involved in air-sea
interaction and upwelling along a coastal boundary.

The initial work under this project involved the construction of

meteorological instrument platforms. TOTEM I, a 185 foot spar buoy
developed as a prototype at a cost of $20, 000 of Oceanography Department

funds, was successfully deployed at sea for a period of five months
during the spring and summer of 1968. TOTEM II (Figure 5) was experimentally
moored on Cobb Seamount, off the Washington Coast, and TOTEM III is

scheduled for construction in the spring of 1969. Also to be constructed

are a series of oceanographic instrument arrays.

1.

/1/

I

I.

Figure 5.

Buoy TOTEM II was anchored on Cobb Seamount in 1968 to study air-sea
interactions by use of electronic computer techniques.

All ocean-deployed platforms will eventually carry telemetry

units to permit the transmission of real-time data directly to the campus
computer and to the research oceanographers at Oregon State.

Geological Oceanography. The research program in Geological
Oceanography has been oriented mainly toward detailed studies of the
continental margin off Oregon and the deep-sea environments off
Oregon-Washington, including the Cascadia and Tufts Abyssal Plains

and the Blanco Fracture Zone.

Studies are being made of living micro-organisms, such as

foraminifers, in order to determine the habitats of their fossil counterparts. This knowledge is necessary to interpret properly the environments
of deposited sediments which form the rocks of the Coast Range and the
continental shelf. On the basis of such studies, it was determined

that rocks now exposed in shallow water on the continental shelf off Oregon

were originally formed at great depth. This implies uplift of the material
forming the present continental shelf.

Planktonic foraminifers and radiolarians are being used to study

variations in marine climates over the last million years or so. These
marine protozoans are quite sensitive to water temperature. To date,
the transition from the climate of the last major Pleistocene glaciation
to the present climate has been well documented by the use of several
types of faunal and physical evidence.

date and correlate deep-sea sediments.

The fauna is also being used to

Geophysical Oceanography. In 1962 the Department of Oceanography

included geophysics in its program of research and graduate training.

This was the first graduate program in geophysics to be offered in the
Pacific Northwest.

Geophysical research has determined that the earth's crust east
of the Cascade Range is about 45 kilometers thick and that the underlying

mantle is a normal one. West of the Cascades, however, the crust is
about 25 kilometers thick and the underlying mantle rocks have exceptionally

low velocities, possibly indicating an unusual type of rock. Preliminary

results of seismic refraction measurements offshore show that the oceanic
crust is unusually thin just beyond the continental slope. Gravity and
seismic measurements have also been used to study the structure of the

tectonically active mid-ocean rise system located 100 to 300 miles off
the Oregon coast. Magnetic mapping has indicated that certain geologic

features of coastal Oregon extend seaward as far as the edge of the
continental shelf. The geophysicists are also making measurements of

magnetic susceptibility and heat flow through the floor of the ocean in
the area off Oregon.
Chemical Oceanography. Chemical oceanographic studies at
Oregon State have been both practical and theoretical. One of the basic

programs in this phase of oceanography has been to understand the" nature
and distribution of the chemical elements in the ocean off Oregon. As a

result, it has been possible to trace with some accuracy the movement of

the plume of relatively fresh water from the Columbia River into the
Pacific.

It has been discovered that measurements of carbon dioxide and
dissolved oxygen are often better indicators of upwelling than are the
conventional measurements of temperature and salinity.

Studies of the relationship of the waters of the estuaries and bays
to that of the open ocean has lead to a better understanding of the interaction. Movement of seawater-into the estuaries can now be more

accurately followed. All of these studies have both physical and biological

implications.

Determinations of the rates of exchange of gases across the
atmosphere-ocean interface permit calculation of turbulence, useful in
studying the spread of radionuclides into the oceans, and of the effect of

winds on the sea surface.
Theoretical studies have resulted in new ideas on the circulation
of the deep waters of the oceans and on the paleochemistry of the oceans

(chemistry of the oceans through geologic time). A hypothesis concerning
the cause of the glacial periods has been proposed.
Biological Oceanography. The biology of the northeastern

Pacific Ocean, particularly off Oregon, was neglected for a long time.
Before the Oregon State Oceanography effort began, the only deep-water

collections off Oregon were made around 1900. Now the deep sea off
Oregon is among the best studied in the world.

Collections from this area

are almost constantly causing the known ranges of animals to be extended.
Frequently new species have been discovered.
The biological oceanography program at Oregon State is concerned

with all of the major categories of organisms in the sea, including the
primary producers of protein, the microscopic floating plants called
phytoplankton, the grazers, or zooplankton, the predators (e. g. fish),

the bottom-dwelling organisms, the bacteria, and the parasites. Not
only are each of these organic groups being studied independently, but

the integrated study of them is resulting in a much better knowledge of

the "life-web" in the oceans and will ultimately result in a predictive
understanding of the life in the sea.
Studies of the distribution of phytoplankton are giving a better

idea of the amount, conditions, and rates of food production in the waters
off Oregon. The training program for phytoplankton ecologists interested
in working in aquatic pollution is unique in this country and possibly in
the world.
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FACILITIES

Oceanographic research initially was conducted from a 16-foot

fiberglass outboard runabout which is still in use. Offshore work was
done under charter with coastal fishermen. Despite the difficulties of
operation, hydrographic data and some biological samples were obtained

from the ocean, with observations made in almost all months of the year.
After the commissioning of the Research Vessel ACONA on 3 May 1961,

the area of investigation was expanded to include all the waters west of
Oregon to a distance of 165 miles offshore.
The 80-foot R/V ACONA, (Figure 4), built by L. S. Baier of Portland,

displaced 154 tons, had an estimated speed of ten knots, a range of 5000 miles,
and accommodated 15 scientists and crew. Special equipment built into the
ship included a deep-sea winch with 18, 000 feet of wire rope, underwater

porthole with light for observing marine life from within the ship, an

aquarium with running seawater to keep rare animals alive, precision
deep sea depth recording equipment, an auxiliary bow thruster (engine,
propeller, and rudder) used to maintain position when on station to collect

oceanographic data, a high-powered radar, and two ship-to-shore radio
telephones.

Although small, and at times uncomfortable, the ship was able to

carry out all types of research off Oregon all year around. She managed
to work up to 197 days a year in the relatively severe weather off Oregon.
The R/V ACONA was transferred to the University of Alaska in the
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fall of 1964, when Oregon State received the newly converted larger
R/V YAQUINA.

In March 1964, the Department of Oceanography moved into the first

permanent facilities for oceanographic research on the Oregon State campus.
The Oceanography Building (Figure 6.) was dedicated on 5 November 1964.

This four-story structure, with a total area of 30, 000 square feet, was constructed at a cost of $827, 700. A grant of $500, 000 from the National Science
Foundation and $211, 200 from the State of Oregon plus $116, 500 from Depart-

ment funds from indirect cost allowances on Federal grants made construction possible.
The building, designed by Jeppsen and Miller of Corvallis, is constructed

of reinforced concrete, with exterior brick facing and an aluminum sun
screen on the south facade. Provision was made so that air conditioning
can be added in the future. The building is the first in this area whose

construction schedule was determined by computer; this experiment was

highly successful, and the structure was completed ahead of schedule. The
general contractor was Robert C. Wilson of Corvallis; the mechanical work
was done by Urban Plumbing and Heating of Portland; the electrical work

by Steeck Electric Company of Medford; and the fixed equipment work by

Educator's Furniture and Supply Company of Portland. The building provides

laboratories and office space for 120 staff and students. Additional personnel

are housed in temporary adjacent facilities.
The Research Vessel YAQUINA was commissioned in Portland on
28 September

1964,

and is berthed at Newport (Figure 7). The ship was built by

Figure 6.

Dedicated, Fall, 1964, the Oceanography Building with a space of
30, 000 square feet accomm odates 120 staff and students , giving unity
and promoting interaction a mong the various disciplines
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The R/V YAQUINA joined the Oregon State University fleet in 1964. She is
at sea about 70% of the time and is used both in research and in the training
of graduate students.

Higgins Industries, New Orleans, in 1944, designed as a U. S. Army
Air Corps overhaul and maintenance vessel. The vessel served as a
Reserve Officer Training Ship prior to assignment to Oregon State
University by the Department of Health, Education and Welfare and the

U. S. Army Transportation Corps.
A grant of $770, 000 was received from the Oceanography Program

of the National Science Foundation to convert the vessel into a modern

oceanographic research vessel. The firm of W. C. Nickum and Sons,

Naval Architects, Seattle, prepared the plans for the conversion under
the direction of Dr. Wayne V. Burt. The conversion was accomplished
by Albina Engine and Machine Works in Portland.

Funds to operate the

vessel are furnished by the National Science Foundation, the Geophysics
Branch of the Office of Naval Research and the Atomic Energy Commission.
The R/V YAQUINA is capable of carrying out all types of oceanographic

research in any of the oceans of the world. Her statistics are as follows:

180 feet long, 800 tons; speed, 11 knots; range, 6, 500 miles, 35 days

duration; crew 16 to 20; quarters and life-saving gear for up to 40 scientists

and crew, and seven scientific laboratories. Special equipment includes:
hydrographic winch, 30, 000 feet, 3/ 16 inch wire rope; trawl winch,

20, 000 feet, 3/8 inch wire rope; deep-sea coring and dredge winch,
30, 000 feet, 1/2 inch wire rope; 200 h. p. bow thruster; hydraulic A
frame and tripod boom; Daybrook crane; three Loran navigating sets;
two ship-shore radios; Simrad and Edo fathometers; Decca-Alpine

radar and navigating system; Calkins bartender workboat.
The Oregon State University Marine Science Center at Yaquina Bay

(Figure 8), is an all-university marine research facility utilized by the
Departments of Fisheries and Wildlife, Oceanography, Zoology, and
the Oregon State University Engineering Experiment Station. In addition,

it houses personnel from the Oregon State Fish Commission, the Oregon
State Game Commission, and the United States Public Health Service.

The center, occupied and dedicated in Spring 1965, is the\culmination of

cooperative effort of these organizations, the people of Lincoln County,
and the Area Redevelopment Administration.

The Center is situated on 49 acres of sand spit provided by the Port
of Newport. Construction of the dock facility and the original buildings

was made possible by a grant of $959, 590 from the Area Redevelopment
Administration. These funds were augmented by $23, 500 from the State
to complete the Service Building, and by $75, 000 from the National
Science Foundation to equip the Oceanography- Zoology Wing. The main

laboratory building contains about 34, 000 square feet of space divided

almost into thirds. The east and west wings are devoted to research.
The central sector is a public facility with an auditorium, meeting rooms,
and a free aquarium-museum, which more than a third of a million
visitors have viewed. The service building contains space for ship support,

plant maintenance, and research storage. The dock can handle vessels
up to 15 feet in draft and 250 feet in length. The dock, connecting cause-

Figure 8

R/V YAQUINA is in the
g
foregro und, the service and ship support buildin is on the far right. In
the mai n building, upper center, the public wing with aquarium-museum
Oregon State University Marine Science Center.
and and itorium

is in front of the research wings.
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way, and roads have been built to withstand traffic by truck and heavy

machinery for the servicing of moored ships (Figure 9).
The exceptionally attractive buildings were designed by Hewlett
and Jamison of Portland. The consulting mechanical engineer was

Thomas E. Taylor and the consulting electrical engineer, Harry F. Beik,
both of Portland. The dock and causeway were engineered by Cornell,

Howland, Hayes, and Merryfield of Corvallis. The contractors were

as follows: General Contractor, Elling Halverson, Seattle; Mechanical,
Longview Plumbing and Heating, Longview, Washington; Electrical,

Ace Electric Company, Portland; Dock and Causeway, General Construction
Company, Portland.
The Research Vessel PAIUTE, (Figure 10) a 33-foot boat of sport-

fishing design, was built for the Department and has been used for estuarine
and coastal work since mid-1966.

Essentially a coastal day boat to be operated

within 25 miles of Newport, this vessel is used for research projects in the bay
and along the coast.

It is also used for testing equipment and for investigating

potential sites for scientific instrument installations. Much of her time is
spent as a diving platform for offshore SCUBA diving operations.

The R/V PAIUTE has been used extensively to aid the R/V YAQUINA
stationing the Department's instrument buoy TOTEM I.

Training students

to work at sea and to carry out nearshore research is part of the schedule

for the R/V PAIUTE in conjunction with the Sea Grant College program.
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Figure 10.

In use

for estuarin e and coastal research projects the 33 foot R/V PAIUTE was built

for the department in 1966. She is often used as a diving platform for offshore SCUBA
diving operations.

Oregon State's second major research ship, the Research Vessel
CAYUSE, (Figure 11), was built at a cost of $376, 000. Of this amount,
$171, 700 was made available by the National Science Foundation, $15, 000

was contributed by the Atomic Energy Commission for special equipment,
and the remainder was supplied by Department of Oceanography indirect
cost allowance funds.
Construction of R/V CAYUSE was completed at the shipyards of

Albina Engine and Machine Works, Portland, and it was commissioned in
Portland on 30 April 1968.

The 80 foot vessel has quarters for seven crew

members and for seven scientists, plus a wet laboratory for hydrographic
work, a dry laboratory, and an electronics laboratory.
The R/V CAYUSE is equipped for all types of marine research.

She is designed for research work in the area of the continental shelf and
slope off the Pacific Northwest coast. From home port in Newport, the
R/V CAYUSE sails on cruises ranging from 1 to 14 days duration. A good

part of her schedule calls for servicing oceanographic and meteorological
buoys in the Oceanography Department's offshore buoy program. Part of

the time the R/V CAYUSE is used for coastal engineering and marine

fisheries research under the Sea Grant College program. Oceanographic
technicians from other institutions in Oregon are trained on this vessel as
part of the Sea Grant program.
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Figure 11

Added in 1968, R /V CAYUSE i s designed for research in the area of the
continental shelf and slope off the Pacific Northwest coast. She pl ays an
important role in the Sea Gran t College P rogram for research and training
of oceanographic technicians.

A grant of $550, 000 from the National Science Foundation has been

awarded to the University for construction of a new addition to the
present Oceanography Building. An additional $410, 000 is being supplied
by the State. The addition will contain 25, 000 square feet of floor space and

accommodate approximately 100 persons. Staff and students of geophysics,
geological oceanography, chemical oceanography and some biological
oceanographers will move into the new space upon its completion.

Members of physical oceanography, biological oceanography, radio-

chemistry, and radioecology will utilize the present building. Construction
was started in September 1968 with a completion date scheduled for late
1969.

Department of Oceanography - Oregon State University
Operational Funds
BUDGET SUMMARIES - FISCAL YEARS
F. Y.

State(1)

1959

9,000

NSF

ONR

A EC

Other

Non

Educ .

Fed.

Fed.

Grants

Total
34, 000

25, 000

(Department established 1 July 1959)

---

---

1960

10, 500

89, 600

---

---

1961

23, 700

183, 000

100,000

---

8, 750

600

250

316, 300

1962

37,300

184,000

140,000

49,300

7, 750

1,200

250

419,800

1963

55,300

335,000

259,000

122,600

44, 100

5,000

31, 800

852, 800

1964

71,900

440,000

285, 100

1651000

869600

5,400

35,900

1,089,900

1965

77,500

550,000

425,500

275, 700

107, 850

350

111,500

1,548,400

1966

102,000

571, 600

571,450

203,000

102, 600

350

104,800

1, 655, 800

1967

181,400

749, 800

565,300

195,600

78,900

500

187,500

1,959,000

1968

219, 500

1,

104,800

929, 400

201,000

154, 800

180, 500

2,790 2000

272, 000

1,

036, 800

057, 300**

214,
14,800

161, 800

182, 100

2, 931, 700

19691,

1,

1, 700

6, 900

101, 800

FY 1960 through 1969'- Totals
(1) Inc ludes Indirect Cost Allowance from grants and contracts.
Est imated amounts for FY 1969
** Am ount granted; spend ing reduction required

State Funds (1)
Non-State F unds
Total Funds

1,051, 100
12, 614, 400
13, 665, 500
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DEPARTMENT OF OCEANOGRAPHY
Fall 1968
ACADEMIC STAFF

Chairman
John V. Byrne, Professor of Oceanography
Professors

Bodvarsson, Ph. D. , Geophysics and Mathematics
Wayne V. Burt, Ph.D., Associate Dean of Research
Herbert F. Frolander, Ph. D. , Sea Grant Coordinator
Joel W. Hedgpeth, Ph. D., Biological Oceanography
Michael S. Longuet-Higgins, Ph. D. , Physical Oceanography
Richard Y. Morita, Ph. D. , Biological Oceanography"
Charles L. Osterberg, Ph. D. , Marine Radioecology*
June G. Pattullo, Ph. D. , Physical Oceanography
Tjeerd H. van Andel, Ph. D. , Geological Oceanography
Gunnar

Associate Professors
Herbert C. Curl, Jr., Ph. D. , Biological Oceanography
James E. McCauley, Ph.D., Biological Oceanography

John H. Nath, Ph. D. , Physical Oceanography (Visiting)
Stephen J. Neshyba, Ph. D. , Physical Oceanography
Kilho Park, Ph.D., Chemical Oceanography
William G. Pearcy, Ph.D., Biological Oceanography
Ricardo M, Pytkowicz, Ph. D. , Chemical Oceanography
Ellis B. Rittenhouse, Capt. USN(Ret.), Physical Oceanography
Lawrence F. Small, Ph. D. , Biological Oceanography

Assistant Professors
George F. Beardsley, Ph. D. , Physical Oceanography
Douglas R. Caldwell, Ph.D., Physical Oceanography
Andrew G. Carey, Jr., Ph. D. , Biological Oceanography
William O. Forster, Ph.D., Marine Radioecology
Gerald A. Fowler, Ph.D., Biological Oceanography
Jefferson J. Gonor, Ph. D. , Biological Oceanography
Donald F. Heinrichs, Ph.D., Geophysical Oceanography
LaVerne D. Kulm, Ph. D. , Geological Oceanography
Roderick S. Mesecar, Ph. D. , Physical Oceanography
Victor T. Neal, Ph. D. , Physical Oceanography
G. Stephen Pond, Ph. D. , Physical Oceanography
William C. Renfro, Ph. D. , Marine Radioecology
Robert L. Smith, Ph. D. , Physical Oceanography
Elizabeth Strong, B. S. , Physical Oceanography
On leave 1968-1969 academic year.

Research Associates
William P. Elliott, Ph. D. , Physical Oceanography
G. Ross Heath, Ph. D. , Geological Oceanography
John C. McCain, Ph.D., Biological Oceanography
Theodore C. Moore, Ph. D. , Geological Oceanography
William H. Quinn, Ph.D., Physical Oceanography
Toshitsugu Sakou, Ph. D. , Physical Oceanography
Instructors
Richard W. Couch, M. S. , Geophysical Oceanography
Bruce Wyatt, M. S. , Physical Oceanography
TECHNICAL STAFF

William F. Bales, M. S. , Geological Oceanography
James R. Barnes, M. S. , Biological Oceanography
Dennis A. Barstow, B. S. , Physical Oceanography
Peter Becker, B. S. , Biological Oceanography
Robert M. Beer, M. S. , Geological Oceanography
Lyndal Brixius, B. S. , Physical Oceanography
Frances Bruce, B. S. , Biological Oceanography
Robert Buehrig, B. S. , Geological Oceanography
Magdalena Catalfomo, Med. Tech. , Chemical Oceanography
Douglas Coughenower, B. S. , Chemical Oceanography
John B. Corliss, B. S. , Geological Oceanography
Rodney J. Eagle, B. S. , Biological Oceanography
M. Joan Flynn, B. S. , Biological Oceanography
Mary F. Franklin, B. S. , Geological Oceanography
William F. Gilbert, M. S. , Physical Oceanography
Ute Else Gorner, Haupt-Diplom, Physical Oceanography
Stephen W. Hager, B. S. , Chemical Oceanography
Peter A. Kalk, B. S. , Physical Oceanography
Donald Keene, B. S. , Physical Oceanography
Dana R. Kester, M. S. , Chemical Oceanography
Beverly H. Knapp, M. S. , Technical Writer
Ronald LaBorde, B. S. , Chemical Oceanography
I. Lauren Larsen, B. S. , Marine Radioecology
Harriet Lorz, M. S. , Biological Oceanography
Carol Dodd Meyer, M. S. , Biological Oceanography
Lillie Muller, B. S. , Physical Oceanography
Vicki Jones Osis, M. S. , Biological Oceanography
Roger R. Paul, B. S. , Biological Oceanography
Walter Pawley, B. S. , Computer Programmer
R. Dale Pillsbury, M. S. , Physical Oceanography
Richard G. Redmond, B. S. , Vessel Operations
Donald Stensland, B.A. , Geological Oceanography
Robert F. Still, B. S. , Physical Oceanography
William Stout, M. A. , Biological Oceanography

Jerome J. Wagner, B.A. , Marine Radioecology
James L. Washburn, B. S. , Physical Oceanography
Eleanor T. Weers, M. S. , Biological Oceanography
Nancy Weiner, M. S. , Geological Oceanography
Show Yong Wu, B. S. , Marine Radioecology
David A. Young, B. S. , Physical Oceanography

CURRENT RESEARCH ACTIVITIES

Physical Oceanography

Atmospheric Effects on Incoming Solar Radiation in a Tropical
Marine Environment
Research Buoy TOTEM
Oceanic Temperature Measurements Across the Water-Sediment
Interface
Hydrographic Capability for the YAQUINA

Themis Program
Weather Station at Newport
Current Measurements in Shelf Waters
Water Masses Contributing to Oregon Coastal Waters
Seiching in Yaquina Bay
Hydrological Optics
Boundary Kinematics

Air-Sea Interaction
Sea Level Studies
Hydrography of Oregon Waters
Geological Oceanography

Continental Margin
Bathymetry
Sediments
Stratigraphy
Microtopography
Sedimentary Processes
Foraminiferal Ecology
Deep Sea
Sedimentary Framework of Cascadia Abyssal Plain
Sediments and Shallow Structure of the Blanco Fracture Zone
Processes of Sedimentation in Cascadia Channel
Deep-Sea Current Studies
Deep-Sea Stratigraphy

Geophysical Oceanography

Marine Gravity and Marine Magnetics
Earthquake Seismology
Ocean Floor Heat Flow
Electrical Conductivity of Lava and Geothermal Anomalies
Physics and Geochemistry of Thermal Areas
Direct Interpretation Methods in Geophysics, with Special
Emphasis on Marine Magnetic Fields
Temperature Microstructure and Eddy Transport in the Ocean
Floor Boundary Layer
Paleomagnetic Studies
Land Gravity
Contemporary Land Movements
Tectonics
Chemical Oceanography

Improvement of Shipboard Technique
Columbia River Plume and Coastal Upwelling
Columbia River Estuary Studies
Chemistry of North Pacific Ocean
Carbonic and Boric Acids
Sulfate Complexes
Calcium Carbonate
Calcium Phosphate

Radiochemistry and Radioecology

Water Mass Studies by Activation Analysis
Extraction of Zinc from Seawater
Radioecology Characterization of a Water Column
Radioecology of Benthic Animals
Relative Specific Activity Changes with 65Zn Accumulation from
Food and Water in Rock Fish of the Genus Sebastodes
Distribution of 65Zn, 54Mn, 51Cr in the Tissues of the Dungeness
Crab, Cancer magister Dana
Radiozinc Uptake in Pacific Coast Asteroides
Specific Activity of Mussels Collected Along the Oregon Coast
by Neutron Activator Analysis
Radioecology of Columbia River Estuary Plankton
Columbia River Estuary Fishes

Radionuclide Transfer Through Food Webs
Phosphorous Turnover in Starry Flounder Platichthys stellatus
In Situ Probe Detection of Radioactivity in the Columbia River
Estuary
Sb-124 and Cr-51 in the Lower Columbia River Water
Vanadium Distribution in the Flora and Fauna of the Lower Columbia
Estuary
Elemental Composition of North Pacific Foraminifera
Extra-terrestrial Influx Rates Determined in Deep-Sea Sediments

Chemistry of the Columbia River System
Biological Oceanography
Benthic Ecology
Reproduction of Abyssal Sea Cucumbers
Distribution and Ecology of Oregon Echinoids
Deep-Sea Fish Trematodes
Assimilation of Organic Matter by Marine Second Trophic Level
Grazers

Metabolism of Zinc-65 by Euphausiids
Phytoplankton Physiological Ecology
Physiological Ecology of Cryophilic Algae
Yaquina Bay Plankton Studies
Ecology of Inshore Marine Invertebrates

Pycnogonida of the Antarctic Regions
Marine Microbiology
Ecosystem Simulation
Distribution and Physiology of Nekton
Systematics of Deep-Sea Molluscs
Systematics of Polychaetes

