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School of Fisheries and Ocean Sciences
Fisheries Program

I. Introduction

The School of Fisheries and Ocean Sciences was formed on July 1, 1987 following
action by the Board of Regents. All marine and fisheries components of the various major
units of the University of Alaska were brought together under the University of Alaska
Fairbanks, with the intention of focusing, strengthening and further developing the
programs, while avoiding inappropriate replication of effort. The major strengths of the
School of Fisheries and Ocean Sciences are diversity and a number of areas of real
excellence. The principal constraint is the distance between the various sites, which makes
synergy among them difficult. An informal review conducted at the request of the Dean by
Dr. Charles Rabeni, Leader of the Missouri Cooperative Fish and Wildlife Research Unit,
and Robert R. Stickney, Director of the School of Fisheries at the University of
Washington, Seattle, resulted ina reportwhich included the following comment:

"The team was impressed with the breadth and depth that exists among the
fisheries scientists in both Juneau and Fairbanks."

and:

"The review team proceeded under the assumption that strengths of the
newly reorganized school liein the combined talents of the Fairbanks and Juneau faculties,
and physical separation, PerSe, need not be a prohibitive factor in a student"s education."

Il. Mission

The Mission of the School of Fisheries and Ocean Sciences is toprovide academic
research, education and public service in all marine and fisheries areas for Alaska.

I1l. Benefits to the State

Alaska has more than halfof the coastline and continental shelfof the United States,
and includes the only U.S. arctic region. The challenges to the State of Alaska in shipping,
transportation, and off-shore mineral exploration and development are extraordinary. The
recreational use and potential of marine areas and resources is also major. However, all
this use of the sea isoverwhelmed by the importance of the fishing industry to Alaska.
Two-thirds of the fish taken in the United States Exclusive Economic Zone derive from the
Bering Sea and the Gulf of Alaska, with the majority coming from the Bering Sea. The
allocations amount to 2 million metric tons and 200,000 metric tons of all species for the
Bering Sea and Gul f of Alaska, respectively. The pollock fishery within the 200-mile zone
off Alaska alone isa billion dollar industry. The largest population of marine mammals in
the United States is also found in Alaska. In other words, there is little that is more
important than marine affairs to our State, and itbehooves the University of Alaska to
develop an appropriately excellent fisheries and marine science program . The knowledge
needed to manage our marine resources, the assistance to industry in efforts to improve
efficiency, quality and marketing and in particular to capture a larger part of the economic
benefit for Alaska, all play a role in our goals. Training the technical and professional
people needed for the fishing and other marine industries and services is a major
responsibility. In Alaska, we have the opportunity to create a new, outstanding and
dynamic School of Fisheries and Ocean Sciences, not patterned on previous models which
completely separate the fisheries and oceans faculty, staff and students. The fish and the



aquatic environment (marine and freshwater) in which they live form an integrated unit,
part of an ecological system. Unification of the sciences which deal with these, while
providing the necessary diversity in programs, will serve the University and Alaska.

||
IV. Description of the School of Fisheries and Ocean Sciences

The School of Fisheries and Ocean Sciences iscomposed ofanumber of units:

The Juneau Center for Fisheries and Ocean Sciences (JCF0S)

The Alaska Sea Grant College Program

The Fishery Industrial Technology Center (F1TC)

The Institute of Marine Science (IMS)

Graduate Program in Marine Sciences and Limnology (operationally partof IMS)
The Marine Advisory®™ Program (MAP)

The question of the final organizational structure isnot yet resolved, but itisclear
that for the foreseeable future the regional entities will remain at their present locations. In
addition, we have our major marine and oceanographic facilities at Seward and a
developing mariculture activity at Sitka. W e also expect to cooperate with the Bering Sea
Institute at Dutch Harbor and the Prince William Sound Science Center at Cordova. This
report, in addressing fisheries, will, by necessity, include elements from all our units, since
fisheries work isconducted throughout the entire School.

V. Academic Program and Strengths
A. Changes in the Former UAJ and UAF Programs
1. Degree Programs

Prior to restructuring, undergraduate degrees in fisheries and fisheries
science were offered on the Juneau and Fairbanks campuses respectively. The Fairbanks
degree had options in research and management. Inresponse to the recommendations of
the Level Il task force, the decision was made to no longer offer the bachelor®s degree in
fisheries at Juneau. The rationale for this is that the undergraduate science supporting
courses are stronger at the Fairbanks campus, where a strong undergraduate science degree
is possible. However, we wish to use the talents of the fisheries faculty at the Juneau
Center, and would like to offer the opportunity for students to spend time (probably during
their senior year) at Juneau taking advanced courses and conducting senior thesis work.
This option is presently under discussion.

A graduate degree task force was appointed in 1987, and one of the
activities of this force was to produce a compatible fisheries M.S. degree between the
Juneau and Fairbanks sites. This was done, with courses appropriately renamed,
renumbered, and degree requirements streamlined (Appendix 1). Master"s work in
fisheries oceanography is offered through the Graduate Program in Marine Sciences and
Limnology.

The Level Il task force had strongly recommended that a Ph.D. degree
program in fisheries be developed. Accordingly, the graduate task force, under the
leadership of Dr. Terry Quinn, prepared a proposal which has successfully passed through
the UAF campus review process, and has just received Chancellor approval. The
combined faculty throughout the School offer an outstanding resource in support of a
doctoral program, and there are excellent fisheries research opportunities in Alaska. In the



meantime, five students are undertaking doctoral work on an interdisciplinary basis, and
making excellent progress. Doctoral work in fisheries oceanography is available through
the Graduate Program in Marine Sciences and Limnology.

A new program has been initiated in collaboration with Oregon State
University, whereby students with an interest in seafood technology at the bachelor®s
degree level can enroll for two years of study at UA F and then take the more specialized
courses at Oregon State University. This isnot anew UAF degree program, since the
degree is to be awarded by Oregon State University. Oregon State University has agreed
to accept students which UAF has admitted to the program, to make space available for
them, and also to consider them in-state students for the purposes of tuition. Emphasis will
be on Alaskan seafood products, and there will be opportunities to intern with the Alaskan
seafood industry. The first course under this "6-pack"” program, Fish 201 Introduction to
Seafood Science and Nutrition, was offered in the fall semester 1989 on the Fairbanks
campus by FITC faculty Dr. Jong Lee, Dr. John French and Dr. Brian Himelbloom. This
not only launched the program, but presented an opportunity for FITC faculty to spend
time on campus, become acquainted with colleagues and develop joint research plans. In
this regard, the campus visit demonstrated the possibilities for synergy among fishery-
related faculty throughout the state afforded through our new structure.

2. Other

All questions on course designators for curriculum offered at Juneau and
Fairbanks have been solved. Whenever possible, UAF departmental designators are used,
such as STAT for fisheries statistics courses, and B10L for those biological courses which
we must offer in Juneau through UA F in support of the graduate degree program, or which
are needed by undergraduates who have yet to complete their degree programs. No new
undergraduate fishery students were admitted for Juneau after the fall semester, 1988. The
last student will graduate in the spring of 1991.

3. Major strengths and weaknesses

The UAF faculty at Juneau represent a range of expertise within the broad
area of fisheries, from salmon biology to hydroacoustics. Particular strength exists in the
area of quantitative fisheries science and molecular biology/fish genetics. These are not
inclusive however, and there are a number of other areas of excellence. The major lacks in
Juneau are in microbiology/virology and in fish physiology. Dr. Brian Himelbloom,
microbiologist with FITC, cannot fulfill the needs at Juneau also, and Dr. Don Button,
microbiologist with IMS/CNS is completely committed to basic molecular and Kinetic
studies, as well as work on hydrocarbon oxidation. In the case of fish physiology, there
are two faculty primarily in this area, Dr. Sven Ebbesson (neurophysiology) and Dr. Ron
Smith. Both conduct research through IMS, and Dr. Smith"s formal instruction is through
the College of Natural Sciences. Neither can satisfy the need at the Juneau Center. This
position has had a high priority for several years.

Perhaps the most severe problem which the fisheries instructional program faces is
the small number of faculty at the Fairbanks campus. Only 1FTE isprovided for teaching
all the undergraduate fisheries courses and for advising die undergraduate students. As the
incumbent develops a research program (also critical), there isno flexibility to relieve him
of some of his duties. In any event, 1 FTE is not a critical mass. A substantial
contribution ismade to the Fairbanks-based fisheries instruction by faculty of and courses
within the College of Natural Sciences, allowing a strong undergraduate fisheries degree.
The opportunities for fisheries work in freshwater, and in arctic marine waters as well as



the Gul f of Alaska, Bering Sea, and southeast Alaska, suggest that ideally we should boost
the UAF campus-based program, and todo thiswe will need to add faculty.

A brochure has been prepared presenting the entire faculty of the School of
Fisheries and Ocean Sciences, and can be provider! on request

B. The Student Population
1. Undergraduate Students

There are 23 undergraduate majors in fisheries currently enrolled on the
Fairbanks campus. Six students graduated with the B.S. degree at the May, 1989
commencement, but this does not reflect the effort accurately, since at the time of
restructuring students were permitted to select a degree in biology even though the
emphasis of their study may have been fisheries. However, the present undergraduate
program in fisheries has a rather low enrollment. Without question, this can be improved
through recruitment, possibly with emphasis on the option to spend time at the coastal site
in Juneau. Bringing the Juneau fisheries faculty into the Fairbanks-based fisheries
academic program isone way torelieve the lack of faculty at Fairbanks, described above.
However, additional faculty will be needed in fisheries at both Fairbanks and Juneau. The
employment opportunities for graduates exist.

2. Graduate Programs

There are presently 21 fisheries master"s degree students enrolled at Juneau,
and 5 at Fairbanks. The program seems to be working well, and although the changes
effected by the restructuring initially caused some problems, mostly in the area of
channeling admissions and records paperwork; the majority of these problems have now
been solved. However, the programs at the two sites are in many ways independent and
probably should communicate more. Many of the fishery M.S. students on the Fairbanks
campus received financial support through the Alaska Cooperative Fishery Research Unit.
Dr. James Reynolds, the Leader of the Unit, is also the senior faculty member in fisheries
on the Fairbanks campus, and, although a federal appointee, holds faculty rank and teaches
graduate courses for the School.

The five Interdisciplinary Ph.D. students:

Peter Thomas Hagen, B.S. Fisheries, magna cum laude, University of
Washington, 1981; M.S. Fisheries, University of Alaska, 1986. Major Professor, Dr.
Terrance J. Quinn, Il. Expected completion, Spring 1991. Thesis title "Otolith
microstructure patterns and recruitment of Pacific halibut (Hippoglossiis stenolepis)".

Robert P. Marshall, A.A. Mechanics, Oregon Institute of Technology,
1967; B.S. Chemistry, Portland State University, 1972; M.S. Fisheries, University of
Washington, 1975. Major Professors: Drs. Terrance J. Quinn, Il. and Vera. Alexander.
Expected completion, Spring 1990. Thesis title "Application of time series methodology t
the catches of pink, chum, coho, and sockeye salmon in Southeast Alaska™.

Margaret Faye Merritt (Peggy), B.S. Biology, University of California at
Riverside, 1974; M.S. Biology/Ecology Utah State University, 1966. Major Professor:
Dr. James Reynolds. Thesis title "Management models of sport fisheries in Alaskan
freshwaters".



Paul A. Skvorc, B.S. BiologyfSan Diego University, 1978; M.S.,
Biology/Ecology, University of Kansas, 1980. Major Professor: Dr. James Reynolds.
Thesis title "Use of broadband sonar for discrimination of fish species and sizes".

Jie Zheng, B. S. Zhanjiang Fishery Institute, 1982; M.S. Fisheries,
University of Alaska Fairbanks, 1988. Major Professor: Dr. Robert Fagen. Proposed
Thesis tatle "Threshold models for research and management of Alaska groundfish stocks™.

These students are benefiting from the outstanding capabilities in
guantitative fisheries science, but also have had the opportunity to interact with
oceanography faculty based at Fairbanks. Jie Zheng has spent one semester working on
the Fairbanks campus with the Applied Statistics faculty. We feel that the Ph.D.
candidates presently enrolled are receiving an excellent program, and that as long as care is
taken to match applicants with our capabilities, we should be able to produce first class
professionals at the doctorate level.

Within the Graduate Program inMarine Sciences and Limnology, there are
a number of students who are conducting thesis research in a fisheries area. At the
doctoral lewel:

L. Michael Cheek, B.S. Zoology, University of ldaho, 1969; M.S.
Chemistry, 1974, University of Idaho. Major Professors: Drs. Sven 0. E. Ebbesson and
Don Button. Thesis title "Olfactory imprinting: The effects of thyroid hormone on
neurological development in coho salmon during smoltificadon”. Expected date of
completion: May, 1990.

Tina Wyllie Echeverria, A.B. Biological Sciences, University of California
at Berkeley, 1972; M_.A. Marine Biology, San Francisco State University, 1980. Major
Professor: Dr. C. P. McRoy. Thesis title "The trophic and oceanic relationships of the
top carnivores on the Bering and Chukchi shelf. Expected date of compledon: Spring,
1992.

Thomas C. Kiine, Jr. B. S. Oceanography, University of Washington,
1976; B.S. Fisheries, University of Washington, 1979; M.S. Fisheries, University of
Washington 1983. Major Professor Dr. John J. Goering. Expected completion: Spring,
1990. Thesis title "Incorporation of biogenic nitrogen from returning sockeye salmon into
Iliamna Lake, Alaska: role of periphyton and stable isotope geochemistry.

This latter project builds on the outstanding capability at UAF in the
application of absolute abundance stable isotope techniques to fishery and other ecological
problems.



C. curricula and Faculty

1. Course Offerings

A listing of the fisheries course offerings is appended (Appendix 2). Note
that there are fisheries courses offered at the Juneau Center, on the UAF campus in the
fisheries program, in the Graduate Program in Marine Sciences and Limnology, and in
conjunction with the Seafood Technology program. Courses with a strong biological
emphasis now have a biology designator.

The creation of SFOS has made possible the offering of a number of
courses at different sites depending on need. For example, although a general
oceanography course had been offered at the Juneau campus in the past, we are now
planning to also offer physical oceanography and fisheries oceanography at Juneau. Such
opportunities will result in students who are much better prepared to deal with
contemporary fisheries problems (such as the effects of global climate change on fish
productivity). Ultimately, we might wish to think of adding freshwater fisheries courses at
Juneau, as well as limnology. For the time being, though, there seems to be a split, with
more freshwater emphasis at Fairbanks, and primarily marine emphasis at Juneau. We do
not intend to make this a hard-and-fast rule, but wish to maintain flexibility.

2. New Faculty Recruitment

Following the restructuring, we were very fortunate to recruit an
outstanding faculty member for the Juneau Center, Dr. Jeremy Collie, who came with a
doctorate from the Woods Hole program. He serves as the fisheries management faculty
member, although he also has expertise in fisheries oceanography and biological
oceanography

Dr. Brenda Norcross joined the SFOS faculty as fisheries oceanographer
with the IMS in the spring of 1989. She came from the Virginia Institute of Marine
Science, School of Marine Science, College of William and Mary, where she had received
her doctorate and held the post of Assistant Professor. Dr. Norcross has become very
heavily involved in research relating tothe EXXON Valdez oil spill.

A notable weakness in our fisheries programs isour capability in marine
economics. The School of Fisheries and Ocean Sciences has been nurturing the
development of a fisheries economics program primarily through financial support from
our Sea Grant College Program to young faculty in the School of Management®s
Department of Economics. Financial support over the past two years has been provided to
three young faculty, Dr. Richard Adu Asamoah, Dr. Keith Criddle, and John Boyce. In
addition, Sea Grant has provided support to assist with the recruiting of a senior faculty
member to provide leadership to a new Tfisheries economics program, and also by
introducing those faculty to the people and issues central to the continued development and
conservation of Alaska fisheries. The effort has met with only modest success. Ifwe are
unable to recruit the present top candidate (Dr. Jim Easley, North Carolina State
University) the University will have received a major setback in its efforts to develop this
new program cooperatively between SFOS and SOM.

The faculty based at the Kodiak Fishery Industrial Technology Center have
had .y anomalous workloads for tripartite faculty, and in particular have had limited
tet. g opportunities. We hope that this can be remedied by implementation of the



Seafood Science and Technology program. Ultimately, we may be able to take over most
of the instruction until, eventually, we could offer the degree at UAF. For the present, the
Oregon State University option is the best approach.

3. Additional faculty needed

In the short run, Fisheries faculty are needed in fish physiology, virology
and microbiology. The virologist, Dr. Bill Eaton, has accepted another position out of
Alaska. A replacement for Dr. Jeffrey Nash, the seafood engineer at FITC, who resigned
effective the fall of 1989, is currently being recruited. Additional leadership at the senior
professor level would be of great benefit for the School, since the majority of the faculty
are relatively junior. Chancellor 0"Rourke has offered to assist with such a position.

4. The School of Fisheries and Ocean Sciences brings guest speakers to the
Juneau and Fairbanks siteson a regular basis.

VZ Service

A major strength of the School lies in the area of service. SFOS faculty
serve on edvisory bodies and committees, including subcommittees of the North Pacific
Fisheries Management Council (Collie and Quinn), the Western Region Aquaculture
Consortium (Mathisen, Smoker and Gharrett), etc. This participation has received
favorabl e recognition from state and federal leaders. Services, such as that rendered by
Rick Steiner to the fishing community or Tom Royer to the City of Valdez in conjunction
with the EXXON Valdez oil spill are invaluable, and have received national and
international recognition. These are only a few examples, since many faculty and staffare
involved in a broad gamut of service activities, some of them in conjunction with the
advisory function, others as service on national boards and panels, as advisors to state and
federal agencies and to the fishing industry. 1am not addressing this aspect in detail, since
therewas no time to gather all the information.

VII. Research

The School of Fisheries and Ocean Sciences has been successful in developing a
number of strong research programs. Since the formation of the School, 67 successful
research proposals have been submitted. A listing is attached (Appendix 7), with the intent
that the reader can leaf through and get an idea of the scope of the research, and the
distribution among the units. A significant increase has been brought about by
opportunities in conjunction with oil spill assessment research. Note that only fisheries
grants have been included here. Further fiscal information will be presented below.

In the case of basic fisheries science, the Alaska Sea Grant College Program and
state agencies provide much of the support. However, we have managed to initiate one
multi-investigator coordinated program in fisheries. APPRISE (Association of Primary
Production in a Subarctic Environment) is an innovative fisheries oceanographic project
which has used Auke Bay as a natural laboratory to study the coupling between weather
conditions, the spring phytoplankton bloom and larval success for selected commercial
species. Pollock and king crab were emphasized. Funded through NOAA ata total of $1
million over a six-year period, the project isreceiving very favorable comment. The next
step will be to apply the findings to a different and less restricted environment with
commercial fish stocks.



The graduate students in fisheries at the Fairbanks campus are mostly supported in
their research by the Alaska Cooperative Fishery Research Unit The total moneys invested
in thisway vary, and presently they are at a low of about $50,000-$60,000 for the present
fiscal year. ACFRU isassigned to the Institute of Arctic Biology, although the Leader, Dr.
James Reynolds, holds his faculty appointment with SFOS. This arrangement works very
well, m that ACFRU supports students in biology as well as in fisheries.

Fisheries research iscarried out across all the units of the School of Fisheries and
Ocean Sciences, and that there is a lot of cooperative work involving IMS and JCFOS, but
very little involvement of FITC or MAP with other units as yet. Following
Dr._Himelbloom®s stay at Fairbanks during the fall semester, 1989, this is likely to change.

VL. tr%cture of the School of Fisheries and Ocean SCIENCES vis-a-vis
ISheries

A. Administration

During the two years as Acting Dean and the first four months following the
permanent appointment on July 1, 1989, responsibility as Dean and for the Institute of
Marine Science remained with a single person. This could not persist now that itis time to
make major steps forward in the fisheries programs. Accordingly, an Associate Director
(Professor John Goering) and an Assistant Director for Research and Administration (Mr.
David Nebert) have been appointed for the Institute of Marine Science.

The management of the fiscal part of the School has been consolidated in a single
business office under Executive Office Joan Osterkarnp, and all SFOS ship operations have
been put under the IMS Assistant Director for Coastal and Marine Operations (Mr. Tom
Smith). Most of the recharge services of the Institute of Marine Science have remained
there (stockroom, glassblowing, publications, electronics), but they are used by all units
of the School to some degree. For example, when a proposal is sent from the Juneau
faculty, inmany cases itwill receive final formatting in publications, while the budget clerk
prepares the fiscal part.

Figure 1shows the general organization which was in force during the interim two
years. As the School evolved, the Fairbanks Fisheries Faculty and the Juneau Center have
been working very closely on curriculum and student admissions. During October, 1989,
a fisheries retreat was held at Juneau to bring together the fisheries faculty from these two
units as well as IMS faculty specifically active in the area of fisheries. In Spring, 1990, we
intend to get the entire SFOS faculty together in Fairbanks (the cost will be $11,000). Itis
possible that a Department of Fisheries could be formed in the near future, and the critical
mass of fisheries faculty for this exists throughout the School. Ms. Laura Bender, the
Administrative Secretary for the Graduate Program inMarine Sciences and Limnology, has
been coordinating academic procedures for the fisheries instructional programs as well.
Ms. Margaret Billington, Program Coordinator and Assistant to the Dean, has been
working with faculty on degree program development, and faculty governance. In such
capacity, she has worked with the Task Forces and School Curriculum Council on all the
major program and course revisions.

Each remote center must have some management support and also must provide
secretarial support for faculty and staff. Academic leadership must also be provided. In the
case of FITC, a resiti™n> Director handles academic matters and oversees the facility and
programs. In the case ¢ the Marine Advisory Program, the Chairman maintains an office



in a central location (Anchorage) and administers the program and supervises the agents.
Mr_. Ron Dearborn, Director of the Alaska Sea Grant College Program acts as Associate
Dean for External Affairs, and kept an eye on MAP and FITC in addition to administering
the Sea Grant affairs. For the Juneau Center for Fisheries and Ocean Sciences, Dr. Ole
Mathisen, previously Dean of the UAJ School of Fisheries and Science, took over as
Director of the Center until he left on a Fulbright Fellowship in the fall of 1988. At that
time, we instated a combination of a Faculty Chair and a facilities manager, and have
continued that following Dr. Mathisen®s retum. As the senior professor, Dr. Mathisen
continues to play a leadership role in the research and instructional programs at Juneau.

During the first critical period, Dr. James Reynolds did an outstanding job as
Acting Associate Dean for Fisheries. He traveled to Juneau regularly, met with the faculty,
and assisted the adaptation of procedures for dealing with students, with courses,
evaluations, and so on. As a federal employee (Dr. Reynolds is Leader of the Alaska
Cooperative Fishery Research Unit), Dr. Reynolds could not continue in this role, but his
service in the interim has been greatly appreciated by both the Dean and the faculty.

IX. Fiscal

The fiscal status of FITC and IMS have been very good - in the first case because
the level of financial support through the State appropriation is adequate for the number of
faculty and scope of the program, and in the second, because of an outstanding record for
generating external support. These two units, the primary research units, operate on a
totally contrasting basis. FI1TC brings invery litte outside support, partly because much of
the research is consultative in support of industry, although there are opportunities which
can be pursued in conjunction with the seafood industry. Adequate fecilities wili help
provide the stimulus. IMS, having undergone a very severe reduction in state funding,
has increased external support such that more than 80% of the funding is restricted rather
than general fund.

The Juneau Center for Fisheries and Ocean Sciences has the biggest financial
difficulties. This ispartly due to the mode of transfer of funds in 1987. Salary moneys for
faculty on temporary assignment to other entities were not transferred to UAF, for
example. Although UAJ had supported the School of Fisheries and Sciences very well,
much of thiswas on an ad hoc basis, and therefore the support is no longer available. A
budgeting error in 1987 identified an income of $70,000 to be generated by tuition fees.
This is totally unrealistic. The demand for travel noneys has increased with the formation
of the School, since many faculty governance and University duties require travel to the
Fairbanks campus or between sites. We have had to add a manager"s position to take care
of the day-to-day operations at Juneau. Finally, it has been necessary to rent space in
addition to the Anderson Building to accommodate the programs for research
especially for instruction. As a result of these factors, JCFOS has shown a deficL .
end ofeach year. Generating external funds for research can be part of the solution, bu. 3
long as most of the fisheries research moneys come from sources that will not or do not
like to pay overhead, this could create difficulties in offering the facilities needed for the
research.

The Marine Advisory Program has, on the whole, adequate operating funds, but
needs additional support to place agents at coastal sites.



X Present Activities

A proposed membership for the Policy Council of the Fishery Industrial
Technology Center has been forwarded to Chancellor O"Rourke. The list has been
transmitted to President 0" Dovvd for approval, and letters of appointment will be prepared
for his signature.

An advisory committee for the entire School was recommended by the Level 1l
Task Force, and we have made some of the appointments. This committee is intended to
include major national academic expertise, federal and state agency leaders, fishing industry
and citizen participation. A member of the FITC Policy Council will also sit on this
committee. The firstmeeting will be scheduled for late spring, 1990. We have drafted by —
laws for the committee to consider. Hopefully, the body will help us inour planning.

XI. Major Needs

The principle constraint on the School s ability to grow into a major force to serve
Alaska in instruction, research and public service is fecilities. Frankly, the financial status
of the School now depends on IMS bringing in external money, and yet there is insufficient
space and campus support services to allow the research to be conducted in an effective
way once the funds are secured. The Fairbanks fisheries program has no space or fecilities
assigned to it, and even the single faculty member s office remains assigned to the College
of Natural Sciences. The laboratory facilities are woeful ly inadequate, and the graduate
students occupy space on an as-available basis only

The Juneau Center for Fisheries and Ocean Sciences is also space-constrained.
Even if the entire Anderson Building were to be turned over to fisheries, itwould not be
adequate. However, ttwould be a start. A portion of the experimental fisheries work is
conducted at Seward, and here, too, the laboratories are overcrowded. The seawater
systems at both Juneau and Seward need improvement and maintenance. There has been
very litte capital construction money for some time, but here isan area in which providing
facilities could be viewed as an investment. Fisheries will remain amajor economic force
in Alaska, and should receive support:. A careful facilities plan in support of the
development of the fisheries and oceans programs of the University of Alaska should be
developed and implemented.

On amuch different scale, even the management of the School is constrained by
space. Although an IMS administrative structure has been designed, and the people have
been appointed, there is no office space for them to perform their new duties. With the
creation of the School of Fisheries and Ocean Sciences, no space assignment was made for
the School .
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APPENDIX 1
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APPENDIX 1

Master of Science in Fisheries Degree Requirements
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Master of Science in Fisheries Degree Requirements

Recommended electives in the Fisheries Management curriculum:
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Biol 650:

Econ438:
Fish 401:
Fish 402
Fish 418
Fish 420:
Fish 421:
Fish 60L:
Fish 621:
Fish 622:
Fish 651

Stat 461:
Stat602:
Stat 621:
Stat 640:
Stat 630

Fish Ecology

The Economics of Fisheries Management
Fisheries Science

Fisheries Management

Renewable Resource Management Systems
Modeling, Simulation and Ecological Theory
Fisheries Population Dynamics
Quantitative Fishery Science

Aavanced Fisheries Population Dynamics |
Advanced Fisheries Population Dynamics I
Fishery Genetics

Applied Multivariate Statistics
Experimental Design

Distribution-Free Statistics

Exploratory Data Analysis

Data Analysis in Biology
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Master of Science in Fisheries Degree Requirements

Recommended electives in the Aquaculture Curriculum:
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Biol 445:

%ﬂ%
Biol 611:
Biol 649:
Chemdb1.:
Fish 436:
Fish 606:
Fish 651:
MSL411:
MSL 650:
Stat 461:
Stat 602
Stat 640:
Stat 630:

Molecular Genetics

b et BRI
Fish Physiology
Molecular Genetics
General Biochemistry
Salmon Culture

Finfish and Shellfish Diseases
Fishery Genetics

Current Topics in Oceanographic Research

Biological Oceanography
Applied Multivariate Statistics
Experimental Design
Exploratory Data Analysis
Data Analysis in Biology
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Master of Science in Fisheries Degree Requirements

Recommended electives in the Fish/Invertebrate curriculum:

F
F
F
F
J
J
J

FJ
F
J
J
FJ

FJ
F

Biol 445:
Biol 473
Biol 477:
Biol 480:
Biol 481:
Biol 611:
Biol 649:
Biol 650:
Chem 451:
Fish 420:
Fish 65L:
MSL411:
MSL 650:
MSL 652
Stat 602
Stat 640:
Stat 630:

Molecular Genetics

Limnology

Ecology of Streams and Rivers

Water Pollution Biology

Marine Ecology

Fish Physiology

Molecular Genetics

Fish Ecology

General Biochemistry

Modeling, Simulation and Ecological Theory
Fishery Genetics

Current Topics in Oceanographic Research
Biological Oceanography

Marine Ecosystems

Experimental Design

Exploratory Data Analysis

Data Analysis in Biology

APPENDIX

@
@
@
@
@
@
@
)
@
)
@
@
)
@
)
@
@



APPENDIX |
ADMISSION GUIDELIN'EiH:E%lBl E‘EE AND PH.D. STUDENTS
SCHOOL OF FISHERI /E %CEAN SCIENCES

1 Admission to aduatestud toward a qraduate deqree in fish nes |IIco fo
g Y louetg g g Lo R

e asIC re [rﬂ s escne e Graduate anua
mversﬂyo aska Fairba

An applicant must have at Ieata30 out of 40) grade point average for work
done?g ard &he%accaYaureate 3egree ( ) grace p J

. An at%phcantmus& have scored at the 55th Hpelrcent Be orb tter in tleas fwo 0
Xam”r]%%oanreas verbal, quantitative, analytica oft e Gra uate Recor

. The a[pgluiatm must be ccomdoar%led bg/ a personal statemen concernin
educational and career Necessary, an explanation o any Specl

circumstances regard ng%ﬁe app fication

. Three letters, of reference should be submitted by professionals who are familiar
with the academic or woi< rk experiences OF] he app?[dp

AR A S U SR e
%not (?cwlre Itls strongyrecommendecfq at?undE Ing be Aval?ab'e 0
supportesu

- Al gD, (I s O e Sy
cansr¥v 3hb cca aureae egree o d to a maste ?

ca(s)esrar%r diah con rogram arran men?re Uires carefu
Bi ﬁnmgwnﬂtcheadwsorycom Ittee and approvzﬂ ofthesean,



APPENDIX
GUIDELINES FOR TH EH%%‘EEE%NSNE EXAMINATION
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FISHERIES COURSE LISTINGS AT FAIRBANKS AND JUNEAU
Fairbanks

Introduction to Fisheries F: Fall
FISH 101 3 Credits (3+ 0)

A survey of the values, habitats, biology, ecology and management of fishes with
particular reference to Alaskan fisheries and issues.

Introduction to Seafood Science and N utrition F: Fall
FISH 261 (presently 201) 3 Credits (3 + 0)

An introduction for sophomore-level natural sciences/environmental studies students to
the application ofscientific and engineering principles in the harvesting, processing pre-
servation and marketing of Alaska’s rich fisheries resources. Prerequisites: CHEM 105
or BIOL 105 or consentoTinstructor.

Fisheries Science F: Fall,J: Fall
FISH 401 3credits (F: 2+ 3,J: 3+ 0)

The general biology of fishes in relation to their management. Methods of collecting,
analyzing and interpreting field and laboratory data. Prerequisites: one 200-level
biology mass. Corequisite: STAT 301 (J: STAT 373).

Fisheries Management F: Spring, J: Alternate Spring
FISH 402 3 credits (3+ 0)

The principles, concepts and techniques of fisheries management and reviewed in terms

oftheir biplogical, economic, social and political aspects. Topics covered are stocking and

introductions, habitat manipulation, sustainable yield, regulations, management
radices, examples of several fisheries are used. Prerequisite: BIOL 271. Next offered

Suneau: 1990-91.

Fisheries Field Trip F: As Demand W arrants
FISH 411 credits arr.

A trip to acquaint students with some ofthe principal fisheries of the state and problems
involved in their management. Prerequisite: major in fisheries or admission by
arrangement.

Quantitative Fishery Science F: Alternate Fall
FISH 601 3credits (3+ 0)

Quantitative analysis and modeling of exploited fish populations. Emphasis is placed on
estimates of abundance, recruitment, growth, mortality and yield. Method and theory
are presented in relation to management needs. Prerequisites: STAT 301 (J: STAT 373)
and FISH 401. NextofTered: 1990-91.

Advanced Fisheries Management* J: Fall, F: Spring
FISH 602 3 Credits (2 + 3)

Theories and techniques of evaluation and decision-making in the management of
commercial, recreational and subsistence fisheries. Emphasis is placed on advanced
methods such as expert opinion, goal programming ana systems modeling to solve
problems ofyield optimization, allocation and resource conservation. Real data are used

to simulate management situations.
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Fisheries Oceanography i Alternate Spring

MSL 640 3 Credits (3+ 0)
Oceanographic processes supporting marine fish and shellfish populations. Natural

mortality, and recruitment. Prey-predator relationships during early life history.
Migration and swimming behaviors related to fishing. Fishing grounds in oceanic front
and upwelling regions, and on shelfand banks. Prediction of fisn ground, fishing season
and abundance using physical, chemical, biological and geological oceanic variables.
Prerequisite: MSL 650 or permission ofinstructor. Next offered: 1989-90.

* Pending UAF Faculty Senate approval.
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FISHERIES COURSE LISTINGS AT FAIRBANKS AND JUNEAU
Juneau,

Introduction to Fisheries J: Fall, F: Spring
FISH 101 3 Credits (3+ 0)

A survey of the values, habitats, biology, ecology and management of fishes with
particular reference to Alaskan fisheries and issues.

Biologd/ of Commercially Important Salmonid Fishes J: Alternate Fall
FIsH U081 3credits(3+ 0)

iology, life history and ecology of economically valuable salmonids. Management of
salmonid fisheries. Prerequisite: BIOL 427.

Biology ofCommercially Important Marine Fishes J: Alternate Spring
FISKT382 4 credits (3+ 2)

Review of the major marine fish resources of Alaska. The taxonomy, distribution, life
history and ecological relationships of marine fishes will be studied, with emphasis on
demersal fishes, early life history, and the effects of fisheries on stocks. Prerequisite:
BIOL 209.

Biology ofCommercially ImportantiInvertebrates J: Alternate Fall
FISH383 4credits(3+ 3)

Topics covered included the taxonomy, morphology, physiology and ecology of
commercially important invertebrates. A history ofthe management and fishery of the
ma”~or~ecies will also be covered. Emphasis will be on Alaskan species. Prerequisite:

Fisheries Science J: Fall, F: Fall
FISH 400 3credits (3+ 0)

The general biology of fishes in relation to their management. Methods of collecting,
analyzing and interpreting field and laboratory data. Prerequisite: one 200-level biology
class. Corequisite: STAT 373.

Fisheries Management J: Alternate Spring, F: Spring
FISH 401 3credits (3+ 0)

The principles, concepts and techniques offisheries management are reviewed in terms
oftheir biological, economic, social and political aspects. Topics covered are stocking and
introductions, habitat manipulation, sustainable yields, regulations, management
organizations and their responsibilities. To clarify concepts and practices, examples of
several fisheries are used. Prerequisite: BIOL 271.

Renewable Resource Management Systems J: Alternate Fall
FISH 418 4 credits

Develops the abilities to recognize, process and apply critical information in the
managementofrenewable resources by examples from Alaskan fisheries. The computer
is explored as a primary tool of resource management. Prerequisites: STAT 373,
STAT 401 recommended.

Modeling, Simulation, and Ecological Theory J: Fall
FISH 420 3credits (3+ 0)

Introduction to formal models (mathematical, graphical, and simulation) in fisheries and
ecology. Nature and uses of modeling approaches; choice of assumptions; simulation
techniques and modei verification; examples and case histories. Prerequisites:
MATHSO00, BIOL 281.
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Fisheries Population Dynamics o J: Alternate Spring
FISH 421 4 credits (4+0)

Review and analysis of the major quantitative techniques available for assessing and
predicting the status of fish populations. Demonstrating and use of field and laboratory
technigues and model verification; examples and case histories. Prerequisite: STAT 301.
FISH 418 recommended. Nextoffered 1990-91.

Salmon Culture J: Alternate Fall
FISH 436 3credits (1 + 4)

Biology and technology ofartificial propagation ofsalmonids. Reproduction, embryology,
growth, nutrition, genetics and pathology of salmonids in both extensive (sea ranching)
and intensive rearing systems. Bioengineering of incubators, rearing containers, water
diversion systems and other related topics. Laboratory exercises in measuring effects of
environmental characteristics on development and growth of salmon. Prerequisites:
BIOL 209, CHEM 106, FISH 381.

Sampling Methods in Fisheries J: Alternate Spring
FISH 445 3 credits (2+2)
A review of standaro and specialized sampling techniques in aquatic habitats. Basic
sampling theory and statistical considerations will be included, as will demonstrations
and use of field laboratory techniques. Ship-board sampling will be part of the course.
Prerequisite: STAT 373.

Advanced Fisheries Management* J: Fall, F: Spring
FISH 602 3 Credits (2+3)

Theories and techniques of evaluation and decision-making in the management of
commercial, recreational and subsistence fisheries. Emphasis is placed 0N advanced
methods such as expert opinion, goal programming and systems modeling to solve
problems ofyield optimization, allocation and resource conservation. Real data are used
to simulate management situations.

Finfish and Shellfish Diseases J: As Demand W arrants

FISH 606 4 credits (3+ 3)

Biological, histopathological. biochemical and cultural characteristics of finfish and
shellfish parasites ancfpauiogens. Lab work: current diagnostic, research, and
therapeutic procedures. Prerequisites: BIOL 209, CHEM 321, BIOL 343 and CHEM 351

recommended.

Advanced Fisheries Population Dynamics | J: Alternate Fall

FISH 621 4credits (3+ 2)
Contemporary techniques for analysis of fish and other populations. Theory of

population, individual and multi-species growth. Theory of fishing and stock
productivity. Analysis of age-structured populations. Laboratory work - use of
computers in fisheries management. Prerequisites: MATH 201, STAT 401, FORTRAN

Programming.

Advanced Fisheries Population Dynamics Il J: Alternate Spring
FISH 622 4credits (3+ 2)

Statistical estimation techniques and management strategies of populations. Line-
transect and other direct sampling techniques. Mark-recapture and catch-effort
techniques. Assessment of risk and uncertainty. Optimal ana real-time management
policies. Laboratory work with computers. Prerequisite: FISH 621.

Fishery Genetics J: As Demand W arrants

FISH 651 3credits

Application of genetics to fisheries. Topics pertinent to Alaska fisheries will be stressed.
Introduction to the theory of electrophoresis. Prerequisites: BIOL 351, STAT 373.
MATH 201 recommended.
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UseofElectrophoresis in Fisheries J: As Demand W arrants

FISH 652 3 credits (1+4) , t
Introduction to the theory of electrophoresis and through the laboratory stress the

application of electrophoresis to modern fishery 'problems. Prerequisite: permission.
Four hours lab per week required.

Pending UAF Faculty Senate approval.

FISHERIES—ORIENT@CBW%M%S TAUGHT BY SFOS

Introduction to Ichthyology

BIOL 427 4 credits (3+ 2)
Major groups of fishes, emphasizing the fishes of northwestern North Amenca.

Classification, structure, evolution, general biology and importance to man of the major
groups. Prerequisite: BIOL 209.

Fish Physiology
BIOL 611 3credits (3+ 0)
Physiology ofthe living classes offishes. Prerequisites: BIOL 310, BIOL 427.

Fish Ecology

BIOL 650 Scredits (3+ 0) .
Interactions between fishes and their environments, applications of ecological principles

to fishery management, research. Prerequisite: BIOL 427.
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Graduate Program in Marine Sciences and Limnology - Students attending summer classes designed lor
science teachers sort plankton samples on site at the Kasitsna. Bay Marine Laboratory. (Photo by Ted
Cooney.)

Fishery Industrial Technology Center - Isolated bacterial colonics are enumerated by a laboratory
technician using an electrical colony counter. (Photo by Helen Stockholm.)

Juneau Center for Fisheries and Ocean Sciences - Fisheries graduate student studies reeding ecology ol
post-melamorphic flatfish in Alike Bay, Alaska. (Photo by Tom Sr.irley.)

Marine Advisory Program -Fishermen mending a seine netin Cordova. (Photo by Craig Wiese.)

Alaska Sea Grant College Program - Researcher removes a sediment sample, taken in Prince W illiam
Sound, from the Haps Corer for hydrocarbon analyses. (Photo by i ed Cooney.)

Institute of Marine Science - R/V Alpha HE”X, NSF-suuported research vessel, carries scientists toresearch
locations throughout Alaskan waters. (Photo by Phyllis Shoemaker.)
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SELECTED PUBLICATIONS

The nitrogen balance of arctic tundra: Pathways, rates and environmental implications. It. J.
Barsdate and V. Alexander, J. Environ. Qual. 4:111-117 (1975).

Oceanography ofthe eastern Bering Sea ice-edge zone in spring. V. Alexander and 11. J. Niebauer,
Limnol. Oceanogr 26:1111-1125 (1981).

Influence oftemperature and light on rates ofinorganic nitrogen transportto algae in an arctic
lake. S. C. Whalen and V. Alexander, Can.J. Fish. Aqual. Sci. 41:1310-1318 (1984).

Oceanographic frontal structure and biological production of an ice edge. 1l. J. Niebauer and
v. Alexander, Cont. Shelflies. 4:367-388(1985).

Arctic Ocean Pollution. V. Alexander, OCANUS 29:31-35 (1986).

Nitrogen dynamics in a marginal sea-ice zone. P. Muller-Karger and V. Alexander, CONt. Shelflies.
7:805-823 (1987).

Nitrogen cycling in arctic lakes and ponds. V. Alexander, S. C. Whalen and K. M. Klingensmi ith, In
High Latitude Limnology, W. P. Vincent and J. C. Ellis-Evans (eds.), Ihdrobiologia 172:165-172
(1989).

Recent studies of phytoplankton blooms at the ice edge in the southeast Bering Sea.

V. Alexander and II. J. Niebauer, Rapp. P.-v. Reun. Cons. int. Explor. Mer 18s:98-107 (1989)
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SELECTED PUBLICATIONS

Assessment of fish habitat in streams: Goals, constraints, and a new technique. M. W. Oswood
and W. E. Barber, FiISheries 7:8-11 (1982)

The fisheries management structu and process under the MFCMA: a North Pacific
perspective. W. E. Barbe Flsherles 12(6): 10- 17(1987)

Age validation of thr arcti charr stocks using three age determination techniques. W. E.
B rbe dG A.McFa | Trans Am. Fish. SOC 116:874-881 (1987).

Ci ation: Is the more than meets the eye? The case of sockeye

salmon (Oncorhynchus nerka) W. E. Barbe d R. J Wa Ik r,d. Fish Biol. 32:237- 245 (1988).
M axim um able yield lives on. W. E. Ba b r, North Am. J Fish. Manage. s:153-157 (1988).
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SELECTED PUBLICATIONS

Algal transient phosphate uptake kinetics and the cell quota concept. E. J. Brown and R. F.
Harris, Limnol. Oceanogr. 23:35-40(1978).

Kinetics of phosphate uptake by aquatic microorganisms: Deviations from a simple Michaelis-
Menten equation. E.J. Brown, R. F. Harris and J. F. Koonce, Limnol. Oceanogr 23:26-34(1978).
Chemical speciation of arsenic. E. J. Brown and D. K. Button, Bull. Environ. Coniam. Toxicol.

21:37-42(1979).

Phosphate-limited growth kinetics of a green alga. E.J. Brown and I). K. Button, J. PhyCO|
15:305-311 (1979).

Competition between heterotrophic and autotrophic microplankton for dissolved nutrients.
E.J. Brown, D. K. Button and D. S. Lang, Microb. Ecol. 7:i99-203 (1981).

Phosphorus-limited growth of a green alga and a blue-green alga. 1). S. Lang and E. J. Brown,
Appl. Environ. ECOF 42:1002-1009 (1981).

Growth kinetics of Thiobacillus ferrooxidans isolated from arsenic mine drainage. J, F. Braddock,
H. V. Luongand E, J. Brown, Appl. Environ. Microbiol. 48:48-55 (1984).

Microbial leaching of arsenic from low sulfide gold mine material. Il. V. Luong, J. F. Braddock
and E. J. Brown, Geomicrobiol.). 4:73-86(1985).

A method for determining the temporal response of microbial phosphate transport affinity.
L. A. Molotand E. J. Brown, Appl. Environ. Microbiol. s51:524-531 (1986).

Degradation of pentachlorophenol by a Flavobacterium sp. and by epilithic microbial
opulations. E.J. Brown, J. J. Pignatello, M. M. Martinson and R. L. Crawford, App| Environ.
R/Ilcroblol 52:92-97 (1986).

Supplemental carbon use by micro-organisms degrading toxic organic compounds and the
concept of specific toxicity. J. Lindstrom and E. J. Brown, Hazardous Waste and Hazardous
Materials winter 1ssue 6:195-200 (1989).
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SELECTED PUBLICATIONS

Kinetics of bacterial processes in natural aquatic systems based on biomass as determined by
high-resolution flow cytometry. I). K. Button and B. R. Robertson, Cytometry 10 558-563 (1989)

Characterizing and sexing laminarialean meiospores by flow yt metry. L. D. Druehl, B. It.
Robertson and D. K. Button, Afar. Bi0Ol. 101:451-456 (1989).

High resolution flow cytometry as an analytical tool for aquatic bacteria D. K. Button and B. R.
Robertson, In G. c. sal/man (ed.), Proceeding: New Technologies in Cytometry. Int. Soc. Optical
Eng., Los Angeles, pp. 180-185(1989).

Terpenes in Alaskan waters: Concentrati nd the microbial kinetics used in their
prediction. D. K. Button and F. Jiittn Mar Chem 26 57 66 (1989)

Characterizing aquatic bacteria ac d ng to cell size and apparent DNA content by flow
cytometry. B. R. Robertson and D. K. Butto Cytcmetrj 10:70-76 (1989)
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Hem atocrit variation during sleep apnea in elephant seal pups. M. A. Castellini, D. P. Costa and
A. C.Huntley, Am.J. Physiol. 251:R429-R431 (1986).

Fatty acid metabolism in sting elephant seal pups. M. A. Castellini, D. P. Costa and A. C.
Huntley, J. Comp. PhySIO| B157:445-449 (1987)
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"diving”? M. A. Castellin Can J. ZO(?I 66:40-44 (1988)

Blood chemistry regulatio ng repetitive diving in Weddell seals. M. A. Castellini, R. W.
Davis and G. L. Kooyma Phy3|ol 200l. 61(5):379-386 (1988).
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Estimating population size from relative abundance data measured with error. J. S. Collie and
M. P. sissenwine, Can. J. Fish. Aquat. Sci. 40:1871-1879 (1983).

Life history and production ofthree amphipod species on Georges Bank. J. S. Collie, Mar. Ecol.
Prog. Ser. 22:229-238 (1985).

Food selection by yellowtail flounder (eranda ferruglnea) on Georges Bank. J. S. Collie, Can. J.
Fish. Aquat. Sci. 44(2):357-367 (1987).

Food consumption by the yellowtail flounder in relation to production ofits benthic p»ey. J. S.
coliie, Mar. Ecol. Prog. Ser. 36:205-213 (1987).

Alternative recruitment models of Adams River sockeye salmon, Oncorhynchus nerka. J. s. collie
and C.J. Walters, Can. J. Fish. Aquat. Sci. 44(9): 1551-1561 (1987).

Experimental designs for estimating transient responses to management disturbances. C. J.
W ulters, J. S. Collie and T. Webb, can.J. Fish. Aquat. Sci. 45:530-538 (1988).
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Bering Sea zooplankton and micronekton communities with emphasis on annual production.
R. T. Cooney, INThe Eastern Bering Sea Shelf: Oceanography and Resources, Vol. 2, D. W. Hood and
J. A. Calder (eds.), NOAA, Univ. Washington Press, Seattle, pp. 947-974 (1981).

Trophic implications of cross-shelfcopepod distributions in the southeastern Bering Sea. R. T.
Cooney and K. Coyle, Mar. Biol. 70:187-196 (1982).

Some thoughts on the Alaska Coastal Current as a feeding habitat for juvenile salmon. R. T.
Cooney, In Proc. Workshop on the Influence of Ocean Condition on the Production of Salmonids,
W. Pearcy (ed.), Murine Science Center, New Port, Oregon (1984). .

The occurrence of the subtropical copepod Mesocalanus tenuicornis in columbia Bay, Prince
W illiam Sound, Alaska. R. T. Cooney and K. Coyle, Crus<act*ana49(3):310-313 (1985).

The seasonal occurrence of Neacalanus cristatus, Neocalanus plumchrus, ana Eucalanus bungii over
the shelfofthe northern GulfofAlaska. R.T. Cooney, CONt. ShelfRes. 5:541.553 (1986).

Gulf of Alaska: Zooplankton. R. T. Cooney, [N The Gulf of Alaska: Physical Environment and
Biological Resources, I). W. Hood and S. T. Zimmerman (eds.), NOAA, U.S. Dept. Commerce,
W ashington, D.C., pp. 285-303 (1986).
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Determining sac roe percentfor herring. D. D. Coughenower, Alaska Sea-Gram No. 8 Alaska Sea
Grant College Program, 4 pp. (1984).

Homer, Alaska, charter fishing industry study. D. D. Coughenower, Marine Advisory Bulletin
No. 22, Alaska Sea Grant College Program, Univ. Alaska Fairbanks (1986).

Computer use in Alaska. D. D. Coughenower, Western Computer News, Information Series No. 2,
3 pp. (1987).

Commercial fishing industry study (Homer, Alaska). D. D. Coughenower, Marine Advisory Bulletin
No. 33, Alaska Sea Grant College Program, Univ. Alaska Fairbanks (1987).

Charter boat services for people with physical disabilities. D. D. Coughenower, Marine Advisory
Bulletin No. 35, Alaska Sea Grant College Program (1988).

Using chemical lightslicks in the halibut fishery - A demonstration project. D. D. Coughenower
(Distributed for internal review).
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Ice requirements for chilled seawater systems. E. Kolbe, C. Crapo and K. lIlilderbrand, Marine

Fisheries Review 47(4):33 (1985).

Performance and operation of chilled seawater systems aboard Alaskan fishing vessels.
C.Crapo, Marine Advisory Bulletin No. 19, Alaska Sea Grant College Program, Univ. Alaska
Fairbanks (1985).

Salmon quality: The effects of delayed chilling. C. Crapo, J, Doyle and D. E. Kramer, Marine
Advisory Bulletin No. 23, Alaska Sea Grant College Program, Univ. Alaska Fairbanks (1986).

New products from pink salmon. C. Crapo, Alaska Marine Resource Quarterly Vol. Il, No 2, Univ.
Alaska (1987).

Air shipment of fresh fish: A primer for shippers and cargo handlers. C. Crapo and B. Paust,
Marine Advisory Bulletin No. 32, Alaska Sea Grant College Program, Univ. Alaska Fairbanks
(1987).

Salmon quality: The effects of elevated refrigerated seawater chilling temperatures. C. Crapo
and E. Elliot, Marine Advisory Bulletin No. 34, Alaska Sea Grant College Program, Univ. Alaska
Fairbanks (1987).

Development and evaluation of skinless, boneless pink salmon products. C. Crapo, [N s. otwell
(ed.), Proceedings of the 12th Annual Tropical and Subtropical Fisheries Technological Conference,
University of Florida Sea Grant Program, Gainesville (1989).

Retort pouches for seafood. C. Crapo, Alaska Marine Resource Quarterly, Vol. 1ll, No. 3, Univ.
Alaska Fairbanks (1989).

Yields and recoveries of Pacific f.sh and shellfish. C. Crapo, B. Paust and J. Babbitt, Murine
Advisory Bulletin No. 37, Alaska Sea Grant College Program, Univ. Alaska Fairbanks (1988).
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Gillnet hanging. P. J. Cullenberg, Marine Advisory Bulletin No. 28, Alaska Sea Grant College
Program, Univ. Alaska Fairbanks (1986).
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Swimming behavior ofchum salmon. H. Pennington and J. P. Doyle, Alaska Seas and Coasts, 10(1)
(1982).

Salmon quality: The effects of delayed chilling. C. Crapo, D. E. Kramer and J. P. Doyle, Marine
Advisory Bulletin No. 23, Alaska Sea Grant College Program, Univ. Alaska Fairbanks (1986).

Hokkaido and Alaska universities cooperative fisheries studies. J. P. Doyle, OC8ANUS 30:1 (1987).

Handbook of handling white fish aboard the fishing vessel. J. P. Doyle and C. Jensen, Marine
Advisory Bulletin No. 36, Alaska Sea Grant College Program, Univ. Alaska Fairbanks (1988).

Seafood shelf life as a function of temperature. J. P. Doyle, Alaska Sea-Gram No. 30, Marine
Advisory Program, Alaska Sea Grant College Program (1989).
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Multimodal torus in the weakly electric fish (Eigenmannia). S. Scheich and S. 0. E. Ebbesson,
Springer-Verlag, 69 pp. (1983).

Evolution and ontogeny ofneural circuits. S. 0. E. Ebbesson, Behav. Brain Sci. 7:321 -331 (1984).

Some primary olfactory axons project to the contralateral olfactory bulb in Xenopus laevis.
S. 0. E. Ebbesson, G. T. Bazer and J. A. Jane, NeUro-Sci. Lett. 65:234-238(1986).

Changes with age in total brain contentofbiogenic amines in coho salmon (Oncorhynchus kisutch
W albaum). S. 0. E. Ebbesson, G. T. Bazer, R. P. Bailey, J. B. Reynolds and J. E. Smith, Brain lies.
405:175-177(1987).

A cobalt-lysine study of primary olfactory projections in king salmon fry (Oncorhynchus
tshawytscha W albaum). G.T. Bazer, S. 0. E. Ebbesson, J. B. Reynolds and R. P. Bailey, Cell'Tissue
ReS. 248:499-503(1987).

Retinal projections in the chain pickerel (ESOX nrger) G.T. Bazer and S. 0. E. Ebbesson, Cell Tissue
Res. 248:227-229(1987).

Double labeling of neural circuits using horseradish peroxidase and cobalt. S.0. E. Ebbesson
andG.T. Bazer, 3. Neurosci. Meth. 20:1-5(1987).

Prey-catching in toads: An exceptional neuroethological model. S. 0. E. Ebbesson, Behau. Brain
SCi. 10:375-376 (1987).

The Alaska WAMI Medical Education Program: Factors affecting specialty choice and practice
location. S. 0. E. Ebbesson, Arct. Med. Res. 45:17 (1987).

The parcellation theory and alterations in brain circuitry after injury. S. O. E Ebbesson, In
Theoretical and Controversial Issues in Recovery After Brain Damage, Chapter 13, S. Finger,
T. Leverc, C. It. Alm i and D. G. Stein (eds.), Plenum Press, N.Y., pp. 191-199 (1988).
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Diving and asphyxia: A comparative study of animals and man. R. Eisner and B. A. Gooden,
Monograph ofthe Physiological Society (U.K.), Cambridge University Press, 168 pp. (1983).

What diving animals might tell us about blood flow regulation. B. A. Gooden and R. Eisner,
Perspectives Biol, and Med. 28:465-474 (1985).

Coronary circulation and myocardial segment dimensions in diving seals. R. Eisner, R. W.
Millard, J. Kjekshus, P. C. White, A. S. Blix and S. Kemper, AM. J. Physiol. 249:111119-111126
(1985).

Coping with asphyxia. R. Eisnerand M. deBurgh Daly, NEWS |nPhy5|0| Sci. 3:65-69 (1988).

Anaerobic contributions to metabolism in diving seals. R. Eisner, CaN. J. 200l. 66:142-143 (1988).

Implications from physiological studies of marine mammals. It. Eisnerand L. L. Wickham, Marine
Mammal Sci. 4:34-43(1988).

Blood viscosity in phocid seals: Possible adaptations to diving. L. L. Wickham, R. Eisner, P. C.
W hite and L. H. Cornell, J. Comp. Physiol. 159:153-158(1989).

Behavioral and physiological responses of arctic seals during under-ice pilotage. R. Eisner,
). Wartzok, N. Sonafrank and B. Kelly, Can. J. Zool. (In press).

Perspectives in diving and asphyxia. It. Eisner, Undersea Biomedical Research (In press).
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A generalized habitat matching rule. R. Eagen, Euol. Ecol. 1:5-10 (1987).

Phenotypic plasticity and social environment. R. Eagen, Euol. Ecol. 1:287-302 (1987).

Population effects of habitat change: Quantitative assessment. R. Eagen, J. Wildl. Manage.
52:45-53(1988).
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Comparative morphology of the skull of the ribbon seal, HISthOphOCa fasciata (Zimmermann),
with remarks on the systematics of Phocidae. J. J. Burns and F. Il. Fay, J. ZOO| (London)
161:363-394(1970).

The role ofice in the ecology of marine mammals ofthe Bering Sea. F. H. Fay, In Oceanography of
the Bering Sea, D. W. Hood and E. J. Kelley (eds.), Inst. Mar. Sci.,, Univ. Alaska Fairbanks,
pp. 383-399 (1974).

A review ofthe taxonomy and nomenclature of North Pacific harbour seals. P. D. Shaughnessy
and F. H. Fay.J. Zool. (London) 182:385-419 (1977).

Mass natural mortality of walruses (Odobenus rosmarus) at St. Lawrence lIsland, Bering Sea,
autumn 1978. F.Il. Fay and B. P. Kelly, Arctic 33:226-245 (1980).

Ecology and Biology of the Pacific Walrus, Odobenus rosmarus dlvergens Illiger. F. Il. Fay,
N. Am. Fauna No. 74, U.S. Fish and W ildlife Service, Washington, D.C. (1982).
Soviet-American Cooperative Research on Marine Mammals, Vol. 1. Pinnipeds. F. Il. Fay and

G. A. Fedoseev (eds.), NOAA Tech. Rept. NMFS 12, National Marine Fisheries Service, Seattle,
W ashington (1984).
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On the methods used by the starfish Pisaster ochraceus in opening three types of bivalve
molluscs. Il. M. Feder, ECOlOQY 36:764-767 (1955).

Biology of the harpacticoid copepod, Harpactlcus UNITEMIS Kroyer, on Dayville Flats, Port
Valdez, Alaska. S. C.Jewettand H. M. Feder, Ophelia 16:111-129 (1977).

The food of post-larval king crab, Parallthodes Camtschatlca, in Kachemak Bay, Alaska
(Decapoda, Lithodidae). H. M. Feder, K. McCumby and A. J. Paul, CIUStaceana 39:315-318(1980).

Food ofthe Tanner crab Chionoecetes hairdi near Kodiak Island, Alaska. S. C. Jewett and II. M.
Feder, J. Crust. Biol. 3:196-207(1983).

The subtidal benthos. H. M. Feder, IN The GulfofAlaska: Physical and Biological Environment, D.W.
Hood and S. T. Zimmerman (eds.), NOAA, U.S. Dept. Commerce, Washington, D.C., pp. 347-396
(1986).

The intertidal zone. H. M. Feder und B. Bryson-Schwafel, [N Environmental Studies in Port Valdez,
Alaska: A Basis for Management, D. Shaw and J. M. Hameedi (eds.), Springer-Verlag, New York,
pp. 117-164(1988).

The benthic ecology of Loch Linnhe and Loch Eil, a sca-loch system on the west coast of
Scotland. V. Biology ofthe dominant soft-bottom epifauna and their interaction with the
infauna. H. M. Feder andT. Il. Pearson, J. EXp Mar. Biol. 116:99-137 (1988).
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Biochemical studies on drug metabolism: Isolation of multiple forms of liver microsoal
cytochrome 1M50. M. J. Coon, J. L. Vermilion, K. P. Vatsis, J. S. French, W. L. Dean and I). A.
Haugen, In Drug Metabolism Concepts, D. M. Jerina (ed.), ACS Symposium Series No. 44, pp. 46-71
(1977).

Properties of NADPH-cytochrome P-450 reductase purified from rabbitliver microsomes. J. S
French and M. J. Coon, Arch. Biochern. Biophys. 195:565-577 (1979).

Interaction of cytochrome P-450, NADPH-Cytochrome P-450 reductase, phospholipid and
substrate in the reconstituted liver microsomal enzyme system. J. S. French, F. P. Guengerich
and M .J. Coon, J. Biol. Chem. 255:4112-4119 (1980).

On the possible relationship of cytochrome P-450 to alcohol metabolism: Fundamental aspects
of the microsomal hydroxylation system, including properties and interactions of the
components. M. J. Coon, A. V. Person and J. S. French, [N Alcohol and Aldehyde Metabolizing
Systems IV, K. G. Thurman (ed.), Plenum, New York, pp. 11-22 (1980).

Geographic variation of PSMO components in sockeye salmon liver microsomes. J. S. French,
Mar. Environ. Res. 14:417-418 (1984).

Metabolic conversion ofcyclohexane by Pacific salmon. J. M. Kennish, C. Montoya, J. F. W hitsclt
and J. S. French, Maring Environ. Res. 17:129-133 (1986).

Postmortem changes in muscle protein structure as fish quality indices. J. S. French, In seafood
Quality Determination, D. E. Kramer and J. T. Liston (eds.), Elsevier Science Publishers,
Amsterdam, Netherlands, pp. 137-152 (1987).

Fish oil analysis using TLC-FID. J. F. Whitsett, J. M. Kennish, 1). E. Kramer and J. S. French, In
Seafood Quality Determination, D. E. Kramer and J. T. Liston (eds.), Elsevier Science Publishers,
Amsterdam, Netherlands, pp. 161-174 (1987).
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Aerial census of gray whales in Baja California lagoons, 1970 and 1973, with notes on behavior,
m ortality and conservation. R. Gard, Calif. FishGame 60(3): 132-144 (1974»

Aerial census and population dynamics study ofgray whales in Baja California during the 1976
calving and mating season. R. Gard, Nat. Tech. Infor. Serv. Pub. PB-275297,25 pp. (1977).

Tests on the accuracy ofageing New Zealand quinnat salmon (Oncorhynchus |shawytscha) from
their scales. Il. T. Bilton, M. Flain, P. Lucas, P. Kearton and R. Gard, Canadian Tech. Rept. of
Fisheries and Aquatic Sci. No. 1199,16 pp. (1983).

Effects of wind, tide, time and date on aerial counts of gray whales. R. Gard and J. Il. Clark, In
Proceedings of the Workshop on Biological Interactions among Marine Mammals and Commercial
Fisheries in the Southeastern Bering Sea. B. R. Melteff and D. H. Rosenberg (eds.), Sea Grant
Rept. 84-1, Univ. Alaska Fairbanks, pp. 237-241 (1984).

Differentiation of subpopulations of sockeye salmon, Karluk River system, Alaska. R. Gard,
B. Drucker and R. Fagen, IN Sockeye salmon (Oncorhynchus nerko) population biology and future
management, Il. D. Smith, L. Margolis and C. C. Wood (eds.). Canadian Special Publication of
Fisheries and Aquatic Sci. No. 96, pp. 408-418(1987).
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Shore survival for Alaska’s youth. D. A. Garza, Alaska Marine Resource Quarterly, Vol. Il, No. 1,
Univ. Alaska Fairbanks (1987).

Marine mammal management in Alaska - Problems and potential. 1). A. Garza, In coastal
Zone 87, Proc. 5th Symp. on Coastal and Ocean Management, 0. T. Magoon et aI. (eds.), American
Society of Engineers, New York (1987).

Marine mammal managementin Alaska: State vs. Federal. D. A. Garza, Marine Advisory Bulletin
No. 24, Alaska Sea Grant College Program, Univ. Alaska Fairbanks (1987).

M arket structure and marketing potential for Kotzebue chum salmon. D. A. Garza, Marine
Advisory Bulletin No. 16, Alaska Sea Grant College Program, Univ. Alaska Fairbanks (198 7).

Historic and present uses of salmon and herring by southeast Alaska natives. D. A. Garza, In
Proceedings ofthe International Symposium on Charr and Masu Salmon, Hokkaido, Japan (1989).

Claims and action by Alaska natives toward coastal resources. D. A. Garza, paper presented at the
Values and the American Ocean Conference, Santa Barbara, California (In press).

Surviving on the foods and water from Alaska’s southern shores. D. A. Garza, Alaska Sea Grant
College Program, Univ. Alaska Fairbanks, SG-ED-89-05 (In press).
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Reassociation and hybridization properties of DNAs from several species offish. A. J. Gharrett,
R. C. Simon and J. D. McIntyre, COmp. Biochem. Physiol. seB:81-85 (1977).

Genetic aspects of fisheries rehabilitation programs. C. C. Krueger, A. J. Gharrett, T. It. Dehring
and K. W. Allendorf, Can.J. Fish. Aquat. Sci. 38:1877-1881 (1981).

A genetic examination of spawning methodology in a salmon hatchery. A.J. Gharrett and S. M.
Shirley, Aquaculture 47:245-256 (1985).

Genetic relationships among populations of Alaskan chinook salmon (Oncorhynchus
tshawytscha). A.J. Gharrett, S. M. Shirley and G. R. Tromble, Can. J. Fish. Aquat. Sci. 44:765-774
(1987).

Genetic changes in pink salmon (Oncorhynchus gorbuscha following their introduction to the
Great Lakes. A.J. Gharrettand M. A. Thomason, Can. J. Fish. Aquat. Sci. 44:787-792 (1987).
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Phytoplankton distribution on the southeast Bering shelf. J. J. Goering and R. L. lverson, N The
Eastern Bering Sea Shelf: Oceanography and Resources, D. W. Hood and J. A. Calder (eds.), Office of
Marine Pollution Assessment NOAA, pp. 933-946 (1984).

Marine denitrification. J. J. Goering, In D enitrification in the Marine Nitrogen Cycle, II. L.

Golterman (ed.), NATO Conference Series I, Ecology, Vol. 9, Plenum Press, Londo (1985)

The relationship among vertical mrxrng, nitrate pt ake nd gr Wth duri.ig the spring
phytoplankton bloom in the southe mi ddI shelf. R. N. S mbrotto, Il. J.
Niebauer, J. J. Goering and R. L. Iverson, Cont SheIfRes 5:161- 198(1986)

The production of biogenic accumulation in the southe ern Bering Sea shelf.
S. Banahan and J. J. Goering, Cont SheIfRes 5: 199 213 (1986)
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SELECTED PUBLICATIONS

Life history and ecology ofa Pacific-Arctic population ofrainbow smeltin coastal waters ofthe
Beaufort Sea. L. Haldorson and P. Craig, 1[ans. Am. Fish. Soc. 113:33-38 (1984).

Pacific salmon in the North American Arctic. P. Craig and L. Haldorson, Arctic 39:2-7 (1986).

Post-larval copper rockfish in the Strait of Georgia: Habitat use, feeding, and growth in the
firstyear. L. Haldorson and L. Richards, Proc. Int. Rockfish Symp., pp. 129-142 (1987).
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SELECTED PUBLICATIONS

Management needs of scientific data. M. J. Hameedi, IN The GulfofAlaska: Physical Environment
and Biological Resources, D. W. Hood and S. T. Zimmerman (eds.), NOAA, U.S. Dept. Commerce,
W ashington, D.C., pp. 597-618(1986).

Summary: Some lessons from Port Valdez. D. G. Shaw and M. J. llameedi, IN Environmental
Studies in Port Valdez, Alaska: A Basis for Management, G. Shaw and M. J. Hameedi (eds.),
Springer-Verlag, New York, pp. 403-418 (1988).

Zooplankton. M. J. Hameed,i, [N The Environment and Resources of the Southeastern Chukchi Sea,
M.J. Hameedi and A. S. Naidu (eds.), NOAA/OAD Alaska Office, Anchorage, Alaska (1988).
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SELECTED PUBLICATIONS

Peru upwelling region sedimentnear 15°S. |. Rcmineralization and accumulation oforganic matter,
S. M. Henrichs, J. W. Farrington and c. Lee, Limnol. Oceanogr. 29:1-19 (1984).

Peru upwelling region sediments near 15°S. Il. Dissolved free and total hydrolyzable amino acids.
S. M. Henrichs, J. W. Farrington and C. Lee, LiImnol. Oceanogr. 29:20-34 (1984).

Dissolved and particulate amino acids and carbohydrates in the sea surface microlayer. S. M.
Henrichs and P. M. Williams, Mar. Chem. 17:141- 163(1985).

Occurrence of {J-aminoglutaric acid in marine bacteria. S. M. Henrichs and R. L. Cuhel, App|
Environ. Microbiol. s0:543-545(1985).

Decomposition of *C-labeled organic substances in marine sediments. S. M. Henrichs and A. P.
Doyle, Limnol. Oceanogr. 31:765-778 (1986).

Early diagenesis of amino acids and organic matter in two coastal marine sediments. S. M.
Henrichs and J. W. Farrington, Geochim. Cosmochim. Acta 51:1-15 (1987).

Anaerobic mineralization of sediment organic matter: A new estimate of the role of anaerobic
processes in the oceanic carbon economy. S. M. Henrichs and W. S. Reeburgh, Geomicrobiol. J.
5:191-237(1987).
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SELECTED PUBLICATIONS

Burrowing by the bivalve mollusc thhophaga CUrta in the living reefcoral Montlpora berryl and a
hypothesis ofreciprocal larval recruitment. R. C. Highsmith, Malr. Biol. s6:155-162 (1980).

Passive colonization and asexual colony multiplication in the massive coral, Porites lutea. r. c.
Highsmith, J. EXp. Mar. Biol. Ecol. 46:55-67 (1980).

Geographic patterns of coral bioerosion: A productivity hypothesis. R. C. Highsmith, J. EXp
Mar. Biol. Ecol. 46:177-196(1980).

Reproduction by fragmentation in corals. R. C. Highsmith, Mar. Ecol. Prog Ser. 7:207-227 (1982).

Induced settlement and metamorphosis of sand dollar (Dendraster excentrlcus) larvae in
predator-free sites: Adultsand dollar beds. R. C. Highsmith, ECOlOgy 63:329-337 (1982).

Sex reversal and fighting behavior: Co-evolved phenomena in a tanaid crustacean. It. C.
Highsmith, Ecology 64:719-726(1983).

Growth and bioerosion ofthree massive corals on the Belize barrier reef. R. C. Highsmith, It. L.
Lueptow and S. C. Schonberg, Mar. Ecol. Prog. Ser. 13:261-271 (1983).

Floating and algal rafting as potential dispersal mechanisms in brooding invertebrates. R. C.
Highsmith, Mar. Ecol. Prog. Ser. 25:169-179 (1985).

Delayed metamorphosis: Effect on growth and survival ofjuvenile sand dollars (Kchinoidea:
Clypeasteroida). R.C. Highsmith and R. B. Emlet, Bull. Mar. Sci. 39:347-361 (1986).

Arctic ampeliscid amphipods: Three new species. K. 0. Coyle and R. C. Highsmith, J. Crust. Biol.
9:157-175 (1989).
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SELECTED PUBLICATIONS

Influence of storage atmosphere on several chemical parameters of sun-dried shrimp. S. L.
Biede, B. Il. Himelbloom and J. E. Rutledge, J. FoodSci. 47:1030-1031 (1982).

Colorchanges in blue crabs (Calllnectes sapldus) during cooking. B. H. Himelbloom, J. E. Rutledge
and S. L. Biede, J. F00dSCI. 48:652-653 (1983).

Optimization of the hide powder azure assay for quantitating the protease of Pseudomonas
fluorescens. B. H. Himelbloom and H. M. Hassan, J. Microbiol. Meth. 4:59-66 (1985).

Effects of cysteine on growth, protease production, and catalase activity of PSeudomonas
fluorescens. B. 1. Himelbloom and H. M. Hassan, Appl. Environ. Microbiol. s1:418-421 (1986).
Clostridium methylpentosum sp. nov.: A ring-shaped intestinal bacterium that ferments only
methylpentoses and pentoses. B. Il. Himelbloom and E. Canale-Parola, Arch. Microbiol. 151:287-

293(1989).
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north Arctic Alaska. A. S. Naidu and T. C. Mowatt, In Deltas, Models for Exploration, M. L.
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The prospect of economic health for the State of Alaska can be expressed in two
words: Resource Development. Alaska 3 industries and all related support activities
are founded upon the utilization of our rich supplies of renewable and non-renewable
natural resources. The special challenge for all Alaskans is finding the means of
developing natural resources and assuring economic well-being while maintaining the
special social, cultural, recreational, and ecological values that make us proud to live
here.

The University of Alaska will play pivotal roles, both in assisting resource
development and in responding to the challenge of assuring quality lifestyles through
the wise use of those resources. Fulfilling the educational, public service, research, and
leadership tasks inherent in our roles will provide great challenges, and sometimes
difficultchoices. RobertM. Pirsig(Zen and the Art ofMotorcycle Maintenance) found an
important insight for us in the writings of the philosopher Phaedrus, who recognized
two universities rather than one: the "real University ... that great heritage of rational
thought..which does not existat any specific location,”and which "isnothing less than
the continuing body of reason itself 7and the "second university, the legal corporation”
which 1is the mechanism designed to provide a favorable setting for the "real
University” 1o exist.
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Marine algae are responsible for an estimated
35% of global production. Despite this contri—
bution, we know surprisingly little about the
components of the photosynthetic apparatus or
the regulatory mechanisms underlying ex—
pression of photosynthetic genes in these algae.
lam interested in the mechanisms employed by
plants to adapt to their environment and my
primary research interests are the elucidation of
physiological responses of marine algae at the
cellular and molecular level. Techniques from
protein biochemistry, immunology, biochem—
istry, genetics and cellular/molecular biology are
used to address questions related to gene expression, evolution of photosynthetic
proteins, chloroplast biogenesis and, ultimately, photosynthetic competence.
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Schmidt, PFant Physiol. 80:685-691 (1986).
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82:114120&986). _ _

Reconstitution of chIoroPhyII alb light-harvesting complexes: Xanthophyll-(?ege_ndent
assemblgoand energy transfer. F."G. Plumley and” G. W. Schmidt, Proc. Natl. ‘Acad. Sci. USA
84:146-150 (1987).

Chlorophyll-untennae proteins of photosystem I Topolog , synthesis and regulation of the
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M. Ikeuchi, A. S. Michaels and G. W. Schmidt, Arch. Biochem. BI phys._254:397—408 (2987).
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Qrotem in chloroplast, thylvkmd membranes of higher plants. M. lkeuchi, F. G. Plumley,
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Juneau Center for Fisheries and Ocean Sciences
A., 1973, University ofColorado

M.S., 1977, University ofWashington

Ph_.D., 1980, University ofWashington

Main interest is the application ofmathematics, statistics, and computer techniques
to solve broad-based fisheries problems. Recent teaching activities have included
graduate-level fisheries population dynamics and estimation of animal abundance,
statistical time series analysis, undergraduate-level population dynamics, differential
equations, and renewable resource management systems. Public service activities
include membership on the Scientific and Statistics Committee of the North Pacific
Fishery Management Council, assisting the International Pacific Halibut Commission
with collection of biological data, a university faculty evaluation committee, and
various curriculum committees.

Research activities include research grants from Alaska Sea Grant, Alaska Fish and
Game, and National Marine Fisheries Service. These grants support graduate students
towork on projects such as time series analysis ofsalmon catch in Alaska, length-based
analysis of Gulf of Alaska sablefish, population studies ofKenai River rainbow trout,
population and distribution of Cook Inlet razor clams, and otolith microstructure
investigations ofPacific halibut.
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Standardization of catch-per-unit-effort for trends in catchability. Nat liesour. Mod
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B.A_, 1968, University ofPennsylvania

M.S., 1971, University of California,
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Ph.D., 1976, Scripps Institution of
Oceanography

My work has been concerned primarily with biological investigations in support of
fish hatcheries in interior and western Alaska. Much of thiswork has involved studies
of the early life history of wild salmon in this region. These studies have included
timing of outmigrations, early marine migration patterns, growth rate and food
preference of smolts and evaluation ofadult returns to hatcheries.

In general, my interests lie in the fields of physiological and behavioral adaptations
in fishes to their environment and fish culture technology. Current research involves
the mechanism and ecological imp™": tance of freezing resistance in polar fishes and the
distribution and migratory patterns ofjuvenile fishes in the Chukchi Sea.
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Glycopeptlde,antlfﬁeezﬁs in t]he L abrador cod, Gadus ogac. W. V. Van Voorhies, J. A. Raymond and
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Growth of wild and hatchery coho salmon in a stream in interior Alaska. J. A. Raymond, FRED
Rept. No. 62,52Pp- (1986). . . . .

Inhibition of growth of non-basal planes of|c898§g fish antifreezes. J. A. Raymond, P. Wilson and
A. L. DeVries, Proc. Natl. Acad. Sci. 86:8812-8885 (1989). _ _

Freezing resistance in_some northern populations of Pacific herring Clupea harengus pallasi.
J. A."Raymond, Can. J. Fish. Aquat. Sci. (In press).
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Previous research has involved high-
precision measurements of the electrical con—
ductivity of seawater, studies of diagenesis and
the processes controlling gas distributions in
anoxic sediments, radiocarbon dating of Alaskan
materials, major ion composition and flushing
rates in sea ice, circulation studies in Alaskan fjords and the rates and role of benthic
nutrient regeneration on the southeastern Bering Sea shelf.

Current research involves studies of microbially-mediated aerobic and anaerobic
methane oxidation. An increase in atmospheric methane concentration has been
demonstrated recently and, since methane is a radiatively active gas like carbon
dioxide, this increase could be important in climate change. Little isknown about the
global importance of biological methane sinks, so thiswork isaimed at quantifying the
amount of methane intercepted by biological processes in tundra, anoxic marine
sediments, and the ocean mixed layer.
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Geochemlcal observations supportln%anaeroblc methane OX|dat|on M. J. Alperin and W. S.
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Reeburgh and In The Gulf of Alaska, Physical Environment and Biological
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RadgrﬁJ 222 and radium-226 in southeastern Bering Sea shelf waters and sediments. D M. Glover
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As leader of the Alaska Cooperative Fishery
Research Unit, I administer a research program
comprising, on the average, three professional
and support staff, five cooperating faculty and
agency professionals, and 12 graduate students.
Research by Unit personnel isaimed at the form
and function of Alaskan freshwater ecosystems
with three categories: biology and ecology of freshwater organisms; alteration and
contamination of freshwater habitats; evaluation and development of fisheries research
techniques.

My personal research is directed at the ecology, dynamics and assessment of
freshwater fish populations. As development and tourism grow in Alaska, impacts on
freshwater fish and the lakes and streams in which they reside are increasing.
Freshwater habitat is critical not only to resident fish species, but also anadromous
forms, such as salmon, which migrate from the ocean to spawn. Knowledge of the
habitat requirements of these fish is critical to their conservation. Also, recreational
fishing has increased significantly in recent years and is causing overharvest because
of the low productivity and growth inherent in northern freshwater populations.
Understanding the dynamics of these populations is crucial to the development of
rational fishing regulations.

Iam currently conducting or supervising research on the behavior ofArctij grayling
in subarctic streams, a yield model for trophy Arctic grayling in lJgashik Lake,
overwintering of northern pike in the Minto Flats wetland, biology of lake trout in
Gates of the Arctic National Park and the use of electricity for sampling stream
salmonids.
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In the early 1970s oceanographic field work
began in the northern Gulf of Alaska for the
purpose of describing the seasonal variations in
physical parameters over the continental shelf
and adjacentocean. The intricate coupling of the
ocean-atmosphere system here requires both
oceanographic and meteorological approaches.
These studies show that winds and freshwater
discharge are important to circulation. The
applications of analytical and numerical models
to these conditions are being used to extend our
understanding of the forcing mechanisms.

Studies of the circulation of the deep Gulfof
Alaska have been conducted including hydrography, current meter measurements,
winds, drifting buoys and remote sensing. We are learning more about why the
position and intensity of the circulation varies from year to year. These studies are
continuing as a part of the World Ocean Circulation Experiment (WOCE) .

Observations of water temperatures at Seward since 1970 show long period
variations throughout the water column. Some of these fluctuations are associated
with EI Nino-Southern Oscillation events in the tropical Pacific and there are longer
period changes of ten or more years. This time series demonstrates the interaction
between the ocean and atmosphere. These temperature fluctuations have been shown
to be important tosome Alaskan fisheries.
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Circulation in the Bering Sea 1982-1983, based on satellite tracked drifter observations. T.C.
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Multlple(dlpge eddies in the Alaska Coastal Current detected with Landsat thematic mapper
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Current studies have focused on the use of stable and radioisotope abundances as
natural tracers in marine and terrestrial ecosystems. These techniques have been
applied to natural history questions about the growth and feeding ofmarine mammals
and caribou as well as more fundamental studies on the geographic and trophic
processes governing isotope abundances in nature.

Other studies center on the interaction between the terrestrial and nearshore
biomes of the Arctic and Subarctic. Nutrient and energy exchanges are measured using
natural carbon and nitrogen isotope ratios in components of each environment. From
these data, it is possible to trace foodweb pathways that serve to transfer various
energy sources such as peat, terrestrial primary production and marine primary
production up toapex organisms inmarine waters.
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peatin arctic foodwebs. D. M, Schell, Science 219:1068-107
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Research in the general area of marine organic chemistry has focused on
understanding factors which control the distribution and abundance of a few organic
compounds inmarine environments. This has included investigation of the kinds and
amounts ofhydrocarbons at several Alaskan locations in an attempt to understand the
biological, geological and anthropogenic processes which give rise to the observed
distributions. Another focus of this research has been on understanding the role of
acetate as an intermediate in the breakdown of organic matter in anoxic marine
sediments. In both of these research areas, emphasis is placed on understanding the
interplay between environmental forces and the reactivities of individual organic
compounds which give rise to observed distributions.

A secondary area ofprofessional interest is the role ofenvironmental research in the
formulation ofenvironmental policy.
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THOMAS C. SHIKIiKY

Associate Professor, Invertebrate Biology
Juneau Center for Fisheries and Ocean Sciences
B.S., 1969, Texas A&l University

M.S., 1974, Texas A&l University

Ph.D., 1982, Louisiana State University

Principal research interests concern ecology
of the marine benthos. Recent research has
concentrated on early life history of commer —
cially important invertebrates, particularly red king crab and Dungeness crab, but also
weathervane scallops, pinto abalone and several species of sea urchins. A combination
of lab and field experiments has been used to explain larval survival and distributions
with respect to phototaxis, rheotaxis, geotaxis and temperature and salinity
preferences and tolerances. The effects of temperature on larval morphology,
development rates, and survival during incubation have been examined for Dungeness
and red king crabs. Interannual variations in phasing and densities of crab larval
stages have also been the subject of recent studies.

Another research direction has been ecology of intertidal and subtidal meiofauna.
The relationship between sedimentation of the spring phytoplankton bloom and
interannual variations in density and composition of the meiofaunal community has
been the subject of continual investigation since 1985. The importance of meiofauna,
particularly harpacticoid copepods, in the diets of posimetamorphic flatfish and king
crabs has also been examined.
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ItONAM) L. SMITH

Professor, Biology and Marine Science
Institute ofMarine Science

B.A., 1964, Occidental College

M.S., 1967, University ofMiami
Ph.D., 1968, University ofMiami

Primary research deals with the biology and
physiology ofmarine fishes.

Feeding habits ofa variety ofAlaskan marine
fishes, including walleye pollock and flatfishes,
were studied. Importance of non-fish prey and
cannibalism in pollock dietsmay depend largely
on seasonal patterns ofmovement and how those
patterns are affected by water temperature in
the Bering Sea.

Recent work included Sea Grant projects

studying feeding, growth and bioenergetics of

two important Alaskan marine fish species, the walleye pollock and the Pacific cod.
Laboratory experiments at Seward demonstrated the effects of temperature and body
size on feeding, metabolism and growth inpollockand cod. These results are being used
to refine simulations of pollock equilibrium yieldsand to assess the trophic impact of
these species on their prey stocks. The commercially valuable cod is an important
predator on other commercially important species such as pandalid shrimps, Tanner
crab and king crabs.

Currently, the bioenergetic relationships of three Alaskan flatfishes are being
studied in a project funded by the Alaska Sea Grant Program. The species are Pacific
halibut, yellowfin sole and flathead sole. The results of this project will help clarify the
potential yield of these commercial fish resources and assess their impact on prey

species.
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WILLIAM W, SMOKER

Associate Professor, Fisheries

Juneau Center for Fisheries and Ocean Sciences
B.A., 1967, Carleton College

M.S., 1979, Oregon State University

Ph_.D., 1982, Oregon State University

Culture of Pacific salmon may impose artificial selection on stocks. This selection
would be inadvertent under the present practice of broodstock management, but could
be purposeful. Genetically mediated response to selection ispredictable from results of
breeding experiments; the prediction forms the basis of a rational breeding program,
one that imposes desirable selection and avoids undesirable selection.

Experiments on hatchery-cultured salmon, in which groups of siblings or offspring
of known parents can be observed, have become possible with the development of
microwire tag technology. My work has shown that genetic variability explains part of
the variability of such things as size and timing of anadromous migration in some
stocks of salmon. These traits, therefore, are both vulnerable and susceptible to
artificial selection. The research isbeing extended to broodstocks of large production-
scale hatcheries and to captive broodstocks.
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Variability of embryo development rate, fry gr?wth and disease susceptibility in hatchery
stocks.ofchum salmon. W. W. Smoker, AqUatulture 57:219-226 (1986).

Phenot RIIC variation in development rate in pink salmon. J. E. Joyce and W. W. Smoker, In Proc.
1987 Northeast Pacific Pink and Chum Salmon Workshop, P. Rigby (ed.), Alaska Department of Fish
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RICHAII) G. STEINER

Associate Professor, Fisheries

Marine Advisory Program, Cordova
B.A., 1974, University of Tennessee
M.S., 1979, Oregon State University

Involved primarily in informal education for
the commercial fishing industry and other
maritime clientele. Information on a broad
range of topics such as gear technology, safety,
stock biology and distribution, management
issues, marine mammals, mariculture, and sea—
food marketing is conveyed vhrough workshops,
newspapers/trade journal articles, television/
radio, and by daily office visits. Current focus is
resource conflict resolution, science education for
the public, and fisheries development.

Workshops and lectures delivered include: Ocean Issues in Alaska; Underutilized
Fishery Resources in Alaska; Blackcod Longlining; Halibut Longlining; Alaska's
Marine Resources; Ocean Edibles; Marine Environment of Prince William Sound; Sea
Survival, Marine Mammals in Alaska; Sleep Deprivation; Salmon Handling; and
Offshore Oil in Alaska.

Conceived and continues to produce a television program entitled "Alaska Resource
Issues Forum, ”?a one-hour talk show on controversial resource issues in Alaska.
Programs that have aired statewide are: Foreign Interception of Alaska's Salmon;
Americanization of Alaska’ Fisheries; Mining and the Environment; The Arctic
National Wildlife Refuge;Logging in Alaska; Marine Mammal Management; and
Salmon Farming, Boom or Bust.

Research on killer whale-longline conflict in the Bering Sea and Prince William
Sound has resulted in a general understanding of the problem. Currently working to
establish a formalized Environmental Dispute Resolution Capability within Alaska.
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CRAIG S. WIESK

Assistant Chairman, Marine Advisory
Program, Anchorage

Associate Professor, Fisheries

B.S., 1966, Oregon State University

M.S., 1974, Oregon State University

M.B.A., 1976, Oregon State University

Primary interests are financial analysis of
commercial fishing and processing operations,
and analysis of the impact of commercial fishing
on the economies of coastal communities. Recent research centers on the economic
impact of commercial fishing in Sitka, Petersburg, Cordova, Kodiak, and the Kenai
Peninsula. Income to fishermen and purchases by fishermen and processors for
operations are determined. The ripple effect of these expenditures through the local
economy isthen estimated using economic models.

Another interest is port and harbor management. A special concern is rate and
management structures. In Alaska, harbor upkeep, improvements, and management
are subsidized by state and municipal governments. As oil revenues decline, harbors
are losing government support and must become more self-supporting. Research is
underway to compare service and fee structures in Alaska with those at private and
self-supporting public marinas in the northwest. Strategies for managing Alaska
harbors will be suggested.
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T. MARK WILLETTE

Instructor, Fisheries

Marine Advisory Program, Kotzebue

B.S., 1983, University ofAlaska Fairbanks
M.S., 1985, University ofAlaska Fairbanks

The economic success of the fishing industry
has been largely dictated by changes in the
abundance of fish populations. Many of these
fluctuations have been linked to physical
changes in the marine environment. Current
interest centers on defining the modes of
variability of several physical variables in the
North Pacific that may impact the survival of
pink salmon. The physical variables are sea sur—
face temperature, wind stress curl, coastal freshwater discharge, air temperature, and a
time series of ocean temperatures from a station near Seward, Alaska. Abundance
indices of pink salmon from all geographic regions around the Gulf of Alaska will be
related to the physical modes of variability. The results of this type of study are most
useful for the development of hypotheses regarding the processes affecting the survival
offish.

Another aspect of fish ahundance variations is changes in migration routes and
migratory timing. Anecdotal information from fishermen indicates that wind velocity
has a considerable effect on the migratory timing and migration routes of salmon into
the Kotzebue fishing district. The catch per unit of effort is the only inseason
management tool used in this fishery. Therefore, to enable more precise inseason
forecasts of population size, the relationship between wind velocity and catch per unit of
effort isbeing quantified. Ifapplied inmanagement, thismodel could result in a more
efficient use of the resource.

The herring resources north of the Bering Strait have as yet been largely
unexploited. Work iscurrently underway to assess the feasibility ofa herring spawn-
on-kelp fishery in the Kotzebue Sound region using imported kelp. The results in 1987
indicated that low salinity and siltation will be significant problems at many of the
known herring spawning sites in this region. This project is being continued to
document additional herring spawning sitesand attempt alternative methods.
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Characterization of a biennial oscillation in_ocean temperatures and wind stress curl in the
North Pacific. T. M. Willetle (In preparation). ,
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UNIVERSITY OK ALASKA FAIRBANKS
SCIIOOLOF FISHERIES ANDOCEAN SCIENCES
Fairbanks, Alaska 91)775-1090

FACULTY
Veru Alexander, Ph.D., Dean, School of Fisheries and Oecari Sciences, Professor and Director,
Institute of Marine Science Arctic limnology, biological oceanography, primary productivity
Willard E. Barber, Ph.D., Associate Professor. Fisheries, ecology offish, fish habitat.

Edward J. Brown, Ph.D., Professor Microbial ecology, biogeochemistry, biotechnology.

Don K. Button, Ph.D., Professor. Kinetics of microbially catalyzed chemical transformations in
marine environments, marine biochemistry, molecular biology.

Michael A. Castellini, Ph.D., Assistant Professor. Biology of diving, comparative biochemistry,
physiology and behavior ofdiving vertebrates, especially marine mammals.

Jeremy S. Collie, Ph. 1), Assistant Professor. Population dynamics, management or marine fishes.

Robert T. Cooney, Ph.D., Associate Professor. Marine ecology, biological and fisheries
oceanography, marine acoustics.

. Dou?Ias Coughenower, M.S., Associate Professor. Commercial and recreational fisheries
development, marine safety, fisheries oceanography.

Charles A. Crapo, M.S., Assistant Professor. Seafood quality, quality assurance, seafood processing
and preservation.

PaulaJ. Cullenberg, M.S., Assistant Professor. Commercial fisheries development, marine safety.

John P. Doyle, B.S., Professor. Interpretation and dissemination of basic research results, maritime
affairs information.

Sven 0. E. Ebbesson, Ph.D., Professor. Changes in brain circuitry and neurolransmitters with
aging, with current emphasis on alterations during salmon smoltification and final migration.

Robert Eisner, Ph.D., Professor Emeritus. Diving physiology, bioenergetics of marine mammals.

Robbert I\q Fagen, Ph.D., Associate Professor. Animal behavior, population dynamics, fisheries
jometry.

Francis H. Fay, Ph.D., Professor. Ecology, pathology and taxonomy of murine mammals.

Howartd M. Feder, Ph.D., Professor. Biology of marine invertebrates, marine biology of benthic
systems.

John S. French, Ph.D., Associate Professor. Protein and lipid chemistry, postmortem biochemical
changes in fish and shellfish, environmental effects on seatood quality.

Richard Gard, Ph.D., Professor. Biology of salmonid fishes, population estimation, behavior and
aging of marine mammals.

Dolores A. Garza, M.S., Assistant Professor. Seafood marketing, fishery business development, sea
and shore survival, marine mammal management, aquaculture development.

Anthony J. Gharrett, Ph.D., Professor. Biochemical and population genetics of fishes.

John J. Goering, Ph.D., Professor and Deputy Director, Institute of Marine Science. Marine nitrogen
cycle, silicon'cycle, silicon and nitrogen assimilation by phytoplankton.

Lewis J. Haldorson, Ph.D., Associate Professor. Biology of marine fishes.



M. Jawed Hameedi, Ph.D., Affiliate Associate Professor. Biological oceanography, environmental
assessment of waste disposal and pollution in the sea.

Susan M. Henrichs, Ph.D., Associate Professor. Organic. matter decomposition, carbon und nutrient
cycles in the marine environment, organism-sediment interactions.

Raymond C. Highsmith, Ph.D., Associate Professor. Community ecology, population biology, repro-
duction and behavior of marine invertebrates.

Brian H, Himelbloom, Ph.D., Assistant Professor. Microbiology of fish und fish products, microbial
physiology, applied enzymology.

David M. Hopkins, Ph.D., Professor. Tect_onic,Jjaleogeographic, paleoclimatic and paleobiologic
history ofarctic and subarctic marine basins and land ureas.

John J. Kelley, Ph.D., Associate Professor. Sea ice, air-sea-gas transfer, marine acoustics, atmos-
pheric chemistry.

Zygmunt Kowalik, Ph.D., Professor. Physical oceanography, numerical modeling, tides, storm
surges, tsunamis, currents.

Donald A. Kramer, Ph.D., Professor und Chairman, Marine Advisory Program. Food biochemistry,
proftelr& chemistry, post-mortem changes in fish and shellfish, low temperature preservation of
seafoods.

Jong . S. Lee, Ph.D., Professor and Director, Fisher?/ Industrial Technology Center. Food
microbiology, food safety and quality control, modern food processing and preservation methods.

Ole A. Mathisen, Ph.D., Professor. Fisheries, ecosystem analysis of salmon-producing watersheds,
acoustic stock estimation, aquaculture.

C. Peter McRoy, Ph.D., Professor. Ecology of benthic marine plants, ecology of lagoon systems in
arctic environments.

David L. Musgrave, Ph.D., Assistant Professor. Physical and chemical oceanography, numerical
modeling, general circulation.

A. Sathy Naidu, Ph.D,, Professor. Marine sedimentation processes in arctic waters, high-lutitude
deltas, marine stratigraphy.

Hen_n{ J. Niebauer, Ph.D., Professor. Ph{,sica,l oceanography, numerical modeling, air-sea
in %ractlon and physical-biological Interaction in ice-covered seas, shelf and shelf-fjord estuary
systems.

Brenda L. Norcross, Ph.D., Assistant Professor. Fisheries oceanography, effect ) of physical
environmenton recruitment offinfish, specifically larval transport.

Augustus J. Paul, Ph.D., Associate Professor. Biological oceanography and physiology, bioenergetics
offish and invertebrate species.

Brian C. Paust, Ph.D., Associate Professor. Practical application of fisheries oceanography,
commercial fisheries development, shellfish aquaculture, seafood marketing.

Henry Pennington, M.S,, Assistant Professor. Fisheries development, marine safety, multiple use,
marine science education, coastal resource management.

F. Gerald ,PIumIe%/ Ph.D., Associate Professor. Cellular and molecular biological mechanisms
underlying plant/ulgal responses to the environment, chloroplast biogenesis.

Terrance J. Quinn 11, Ph.D., Associate Professor. Fish population dynamics, estimation of animal
and fish abundance, modefling and forecasting.

Jamels A. Raymond, Ph.D., Affiliate Assistant Professor. Fish physiology, aquaculture, biology of
salmon.
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William_S. itceburgh, Ph.D., Head, Graduate Program in Marine Sciences and Limnology, Professor
Institute of Marine Science. Blogeochemlst_ry of recent sediments, trace reduced gases, chemical
cycles ofcontinental shelves and fjords, sea ice geochemistry.

James B. Reynolds, Ph.D., Associate Professor and Leader, Alaska Cogperative Fishery Research
Hnbltt tFls eries, ecology, dynamics and assessment of freshwater fish populations and their
abitat.

Thon#zsl Ck Itoyer, Ph.D., Professor. Physical oceanography, shelf dynamics, circulation in the Gulf
of Alaska.

Donald M. Schell, Ph.D., Professor. Isotopic studies ofecosystem nutrientand energy flow.

David G. Shaw, Ph.D., Professor. Cycles of petroleum and natural organic compounds in the ocean,
fate of oil in the sea.

Thomas C. Shirley, Ph.D., Associate Professor. Marine benthic ecology, crub biology.

Ronald L. Smith, Ph.D., Professor. Biology and physiology of marine fishes.

William W. Smoker, Ph.D., Associate Professor. Biology ofsalmon, aquaculture genetics.
Richard G. Steiner, M.S., Associate Professor. Commercial fisheries, natural resource education.

Craég S. Wiese, M.S.,, M.B.A,, Associate Professor and Assistant Chairman, Marine Advisory
ro?ram. Fisheries financial and business management, commercial fishing industry, financil
analysis techniques.

T. Mark Willette, M.S., Instructor. Fisheries oceanography, salmon biology.
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