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E P A

Only extraction and benefication wastes 
from 1st Report to Congress (RTC) 
minerals; not including active phase of 
heap and dump leach; not including 
processing wastes. (1)

Make dump & heap leaching regulated 
activities; potentially include some non- 
hazardous processing wastes. (5) (27)

W G A  T A S K  F O R C E  S T A T E S

MINE WASTES TO BE REGUIATED ARE: 
EXTRACTION, BENEFICIATION AND 
PROCESSING MATERIALS WITH A 
POTENTIAL TO CONTAMINATE WATER, 
AIR OR SOILS AND WHICH ARE NOT 
OTHERWISE REGULATED UNDER 
SUBTITLE C. SUCH MATERIALS 
DERIVED FROM METALLIC ORES OR 
MINERALS, INCLUDING URANIUM 
MINING (BUT NOT URANIUM 
BENEFICIATION OR PROCESSING), 
PHOSPHATE ROCK AND OIL SHALE 
(34) (2).

MATERIALS GENERATED FROM 
EXPLORATION ACTIVITIES ARE 
EXCLUDED. (34)

THE MINE WASTE DEFINITION 
INCLUDES BOTH OPERATIONAL AND 
CLOSURE PERIODS OF HEAP AND 
DUMP LEACH FACILITIES, AND STORED 
MATERIALS WITH A POTENTIAL TO 
POLLUTE, e.g. ORE PILES.(34)

M I N I N G  I N D U S T R Y

Extraction and beneficiation wastes, from 
minerals as listed in the EPA First RTC 
should be regulated.(5)(6)(8)(9)
(12) (14) (15) Some also want processing 
wastes included which are still Bevill 
exempt (9) (5)

All object to including active heap and 
dump leach until leaching is complete.
(5) (6) (8) (9) (12) (14) (15) (20) One 
respondent accepts regulation of design 
of new heap and dump leach units but 
not operational regulation. (9)
Several respondents object to regulation 
of ore or low grade ore stockpiles.
(5) (12) (20)
Some object to possible regulation of 
mine drainage. (6)

Notice and evaluation necessary before 
expanding scope beyond 1st 
RTC minerals. (5) (21)

Mine waste as backfill should be 
excluded. (21)

E N V I R O N M E N T A L  G R O U P S

No comment on specific mineral 
segments. (4)

Want heap and dump leach wastes 
regulated. (4)(17)(18)

Suggestion that exploration waste be 
covered. (4)

No comments yet on low grade ore 
stockpile inclusion as wastes. (4)

Favor including toxic mine drainage as 
waste. (18) (26)

Note: First Report to Congress (RTC) (Dec. 1985) includes extraction and beneficiation mine wastes from base and precious metals, phosphate, asbestos, uranium (overburden only) and oil 
shale.
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A N A L Y S I S  O F  C O M M E N T S  O N  T H E  W G A  S T R A W M A N  R E V I S I O N S

IS S U E :  W h i c h  O p e r a t i o n a l  C a t e g o r i e s  s h o u l d  b e  r e g u l a t e d ?
A c t i v e .  I n a c t i v e .  A b a n d o n e d  ?

E P A

Regulate only new and existing 
active waste unites, but not 
inactive or abandoned units.(l)

The option of regulation of 
inactive units on an active site is 
being considered. (27)

W G A  T A S K  F O R C E  S T A T E S

Regulate new units and existing units, including ONLY 
active operational status (34); definitions of active, 
inactive and new units are provided (34);

ABANDONED AND INACTIVE MINE WASTES 
ARE NOT REGULATED UNDER THIS 
RECOMMENDATION UNLESS THE UNITS ARE 
REACTIVATED. HOWEVER, INACTIVE AND 
ACTIVE WASTE UNITS ON THE SAME SITE 
MAY REQUIRE REGULATION AS ONE UNIT IF 
INDIVIDUAL WASTE UNIT IMPACTS CANNOT 
BE DISTINGUISHED. (34)
THERE IS A NEED TO REMEDIATE SOME 
NON-COAL ABANDONED AND INACTIVE 
MINE WASTES. HOWEVER, RCRA, IN ITS 
CURRENT FORM, IS NOT SEEN AS THE 
APPROPRIATE LEGAL TOOL. THE STATES 
RECOMMEND MORE EVALUATION OF 
REGULATORY AND CORRECTIVE OPTIONS 
FOR NON-COAL ABANDONED AND INACTIVE 
MINE WASTE PROGRAMS. THE STATES 
AGREE THAT REMINING, MINE WASTE 
REPROCESSING, CLOSURE AND 
RECLAMATION PROGRAMS SHOULD BE 
ENCOURAGED. ANY NEW PROGRAMS 
SHOULD BE STATE OPERATED. (34)

R E F E R E N C E :  4 0  C F R  P a r t  XXY, S u b p a r t s  B , C  a n d  o t h e r s  

M I N I N G  I N D U S T R Y  E N V I R O N M E N T A L  G R O U P S

Several respondents say regulate 
only existing active and new 
units, recognize differences in 
performance standards, criteria 
and closure requirements whether 
new, or existing (10) (20); don’t 
regulate abandoned units.
(5)(8)(21)

Some accept including inactive 
units but want flexible closure 
triggers (9) or clearly distinct 
standards/criteria (9) (14)

Need to encourage reprocessing 
and remining; don't treat old 
mining areas as new or require 
operators to bear entire 
responsibility for old areas when 
remining. (20) (21)

Regulate all units at active sites; regulate 
inactive sites where responsible party is 
known; no statement on abandoned;
(4) (17) (18)

Suggestion offered that exploration waste 
should also be covered. (4)

All active, inactive and[ abandoned units 
at a (active) site operated by a single 
permittee shall be subject to regulation. 
All units at an inactive site (not 
connected to active site) should be 
regulated when owner/operator is 
known (19)

Note: Others recommend that the regulations should not retroactively regulate waste units that were established under different rules; hence, do not include inactive or abandoned wastes
and carefully consider how rules are applied to existing units.(ll)
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A N A L Y S I S  O F  C O M M E N T S  O N  T H E  W G A  S T R A W M A N  R E V I S I O N S  

I S S U E :  W h a t  s h o u l d  b e  t h e  G e n e r a l  A p p r o a c h  t o  P e r f o r m a n c e  S t a n d a r d s ?  R E F E R E N C E :  4 0  C F R  P a r t  XXY, S u b p a r t  D

E P A

Use concept of Performance Goals (1);

Include standards for ground water, 
surface water and air (1);

Considering including a performance 
standard for soils and putting structural 
stability requirements in design/operating 
criteria (Subpart E). (27)

W G A  T A S K  F O R C E  S T A T E S

Use performance standards not goals (2);

Include standards for ground water, 
surface water, air, soils, direct contact 
and structural stability.(2)

Broad flexibility in adopting existing state 
and federal standards with back up 
procedures in absence of existing state or 
federal standards.(2) ESTABLISH A 
CLEAR HIERARCHY FOR SETTING 
STANDARDS WHICH RELIES FIRST ON 
STATE SPECIFIC STANDARDS. USES 
SITE SPECIFIC RISK STANDARDS AS 
LAST CHOICE APPROACH. DEFERS TO 
EXISTING MEDI/ SPECIFIC PROGRAM 
(e.g. CLEAN AIR ACT) STANDARDS.(34)

ALLOWS FOR DISTINCTION IN 
COMPLIANCE SCHEDULE BETWEEN 
EXISTING ACTIVE AND NEW MINE 
WASTE UNITS.

M I N I N G  I N D U S T R Y

Standards should focus on ground water, 
not surface water or air.

Several object to soils standards.

More beneficial use basis should be 
emphasised.

Object to including standards for surface 
water and air, duplication of existing 
federal media specific laws. (5) (20)

Concern that standard setting "checks & 
balances" of CAA, CWA, SDWA will be by 
compromised, particularly in air 
performance standards. (5)

Should allow flexibility, not prescribe 
national minimum standards. Should 
consider site-specific conditions and risks 
in setting performance standards. (20)

Should differentiate between "existing1- 
and "new" facilities with standards. (20)

E N V I R O N M E N T A L  G R O U P S

Don't want MCL's since this pre-allows 
degradation. Prefer MCLG's or a non­
degradation policy. Like inclusion of 
soils and stability standards.

Concern that "risk based assessment" 
process will not work due to lack of 
resources and information, process 
predicted to become snarled in fate and 
transport arguments. Seem to prefer 
more specific minimum national design 
and operating criteria. (4) (17)

Use performance standards in conjunction 
with minimum national design & 
operating criteria. (18)

States shall retain authority to adopt 
standards more stringent than EPA. (19)

"No migration of contaminants from any 
mining units throughout the life of 
facility and its post-closure period." (19)
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A N A L Y S I S  O F  C O M M E N T S  O N  T H E  W G A  S T R A W M A N  R E V I S I O N S

I S S U E :  S h o u l d  P e r f o r m a n c e  S t a n d a r d s  b e  D i f f e r e n t  f o r  
D i f f e r e n t  O p e r a t i o n a l  C a t e g o r i e s ?

E P A W G A  T A S K  F O R C E  S T A T E S

R E F E R E N C E :  4 0  C F R  P a r t  XXY, S u b p a r t s  D , E  a n d  o t h e r s

M I N I N G  I N D U S T R Y E N V I R O N M E N T A L  G R O U P S

No distinction; EPA only proposes to 
regulate new and existing (active) waste 
units. (1)

No mention of inactive or abandoned 
waste units (not included in proposed 
regulation). (1)

EPA is considering different criteria and 
timing for different classes of units. (27)

Same standards apply to all new and 
existing units, but existing units have 5 
years to meet standards; new unit must 
meet standards on effective date of 
regulations. (2) INACTIVE AND (34) 
abandoned units would not be regulated 
under this program (2) UNLESS UNITS 
ARE REACTIVATED. (34)

CONSIDERATION SHOULD BE GIVEN TO 
REGULATION OF INACTIVE WASTE 
UNITS FOR WHICH IMPACTS CANNOT 
BE SEGREGATED FROM ACTIVE WASTE 
UNITS. (34)

ALLOWS FOR DISTINCTION IN 
COMPLIANCE SCHEDULE BETWEEN 
EXISTING ACTIVE AND NEW WASTE 
UNITS. ' THE CORRECTIVE ACTION 
PROCESS IS A PRIMARY MECHANISM 
TO DEAL WITH EXISTING ACTIVE UNIT 
COMPLIANCE. CORRECTIVE ACTION 
PROCESS RESULTS IN APPLYING BEST 
PRACTICABLE TECHNOLOGY FOR 
INDIVIDUAL SITES.(2)(34)

Definite need to distinguish applicable 
standards between new, existing and 
inactive waste units; to apply "new" 
standards to existing units wculd be 
technically and economically impossible 
and sometimes environmentally unsound.

Strong objection to inactive closure 
trigger of 24 months; should be flexible 
or much longer, perhaps 10 years. (10)

Abandoned units should not be regulated 
under RCRA-D.

Cessation of activity should not trigger 
closure; it should be decision to abandon 
by operator. (21)

Not commented on except that inactive 
and active units should both be 
regulated. (4) (17)

Do not want relaxation of standards for 
any operational category. (26)

t
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A N A L Y S I S  O F  C O M M E N T S  O N  T H E  W G A  S T R A W M A N  R E V I S I O N S

ISSUE: H o w  s h o u l d  G r o u n d  W a t e r  P e r f o r m a n c e  S t a n d a r d s  b e  s e t ?

E P A W G A  T A S K  F O R C E  S T A T E S

R E F E R E N C E :  4 0 C F R  P a r t  XXY, S u b p a r t  0  

M I N I N G  I N D U S T R Y  E N V I R O N M E N T A L  G R O U P S

Hierarchy established for standards:
(a) SDWA MCL’s;
(b) Health based, risk assessment 
standard. (1)

or
(c) Background concentration if MCL or 
risk based standard is exceeded in 
existing groundwater. (1)

Use state standards system or fall back to 
proposed EPA hierarchy to set standards 
if no state standards exist. (2)
Provides for standards based on beneficial 
uses, GW classification systems or other 
state GW quality protection control 
systems. (2)

Use background concentration WITH A 
ALLOWABLE STATISTICAL DEVIATION 
(34) as standard if STATE STANDARD 
MCL, or risk based standard is exceeded 
in existing ground water. (2)

Beneficial use and background quality 
must be accommodated. (5)

Respondents object to using background 
concentration as standard when MCL or 
other standards do not exist. Need some 
flexibility from such an absolute limit.(5)

Should not require improvement over 
natural or ambient levels of 
contaminants. (21)

Preferred performance standard is "no 
discharge" to groundwater. Otherwise 
prefer MCLGs for new or expansion units, 
MCLs for units with existing 
contamination. (18) Prefer MCLG’s ovei 
MCL’s since goals do not include 
economic and technical factors. (4)

•
Don’t accept existing condition as 
necessarily same as background due to 
problem of past contamination by 
mining. (4) (17)

Natural background concentration* to be 
established at all mining waste units or, 
where technically or practically infeasible, 
apply best professional judgement. (19)

Note: A. Others advise to protect the ground water resource by beneficial use based standards and non-degradation policies. States should be allowed flexibility to use different standards,
other than MCL’s which don’t necessarily protect the resource and may result in degradation. (7)

B. MCL mean "maximum contaminant level"

C. MCLG means "maximum contaminant level goal".
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A N A L Y S I S  O F  C O M M E N T S  O N  T H E  W G A  S T R A W M A N  R E V I S I O N S

I SSUE: H o w  s h o u l d  S u r f a c e  W a t e r  a n d  A i r  P e r f o r m a n c e  S t a n d a r d s  b e  s e t ? R E F E R E N C E :  4 0  C F R  P a r t  XXY, S u b p a r t  D

E P A W G A  T A S K  F O R C E  S T A T E S M I N I N G  I N D U S T R Y E N V I R O N M E N T A L  G R O U P S

For surface water, defer to Clean Water 
Act based standards ("goals" in EPA 
Strawman) but provide for setting new 
standards in absence of existing 
standards. (1)

For air standards (EPA uses "goals"), 
refers to Clean Air Act SIP but also 
requires examination of other emissions, 
including fugitive dust, for other 
unregulated CAA pollutants. Uses health 
based risk assessment methods for new 
standards (implies site by site basis). (1)

For surface water defer to Clean Water 
Act state surface water quality standards, 
NPDES, and area wide management plans 
and don't duplicate. (2)

For air standards defer to Clean Air Act, 
and don't duplicate existing standards but 
provide for setting new standards in 
absence of CAA standards ON A PERMIT 
SPECIFIC BASIS. (34) Use health based 
or environmental risk assessment 
methods for any new standards on site 
by site basis. (2) (34)

Most respondents recommend relying 
solely on existing federal and state 
programs, several suggest to delete air 
and surface water sections entirely. Most 
respondents are very concerned that 
RCRA should not be used to set air or 
water standards outside of the normal 
processes of media specific laws (CAA, 
CWA, SDWA). Concern is that 
established scientific, technical checks 
and balances could be ignored and 
invalid standards could result.(5)(20)

Want die air and surface water media 
standards included. Incorporation of 
existing CAA, CWA standards by 
reference is OK. Desire ability to set 
standards beyond, CWA, CAA (NESHAPS 
or CAA criteria pollutants) if needed on 
site by site basis.(4)(17)

Must establish and enforce standards for 
mine process waters. (19)

---

Note: CAA means Clean Air Act; CWA means Clean Water Act; SDWA means Safe Drinking Water Act.



A N A L Y S I S  O F  C O M M E N T S  O N  T H E  W G A  S T R A W M A N  R E V I S I O N S

I S S U E :  H o w  s h o u l d  S o i l s  P e r f o r m a n c e  S t a n d a r d s  b e  e s t a b l i s h e d ? R E F E R E N C E :  4 0  C F R  P a r t  XXY, S u b p a r t ,  D  a n d  H

E P A W G A  T A S K  F O R C E  S T A T E S M I N I N G  I N D U S T R Y E N V I R O N M E N T A L  G R O U P S

Not included in original strawman.

Indications that it may be adopted as a 
media to regulate. (4) (27)

New section on soils added by WGA. (2) 
Focus is on on-site soil preservation and 
off-site prevention of contamination.(3)

SPECIFIC PROVISIONS ARE INCLUDED 
TO ALLOW AND REGULATE LAND 
APPLICATION OF MINE WASTES AS A 
SOIL AMENDMENT OR A WASTE 
TREATMENT PROCESS IF ALL 
PERFORMANCE STANDARDS ARE MET. 
(34)

Requirements provide for soil 
preservation for closure purposes. (3)

NO NATIONAL NUMERIC SOILS 
STANDARDS ARE TO BE SET. ALL 
SUCH STANDARDS WILL BE 
ESTABLISHED BY THE STATE, 
NORMALLY BASED ON SITE SPECIFIC 
EVALUATIONS. (34)

A PROVISION HAS BEEN ADDED TO 
RECOGNIZE AND ADJUST FOR 
NATURALLY OCCURRING ELEVATED 
CONCENTRATIONS OF CONTAMINANTS.
(34)

Some respondents agree that soil is a 
suitable media for performance standards 
(14) if limited to the post closure period
(9).
Some feel soils standards should be 
deleted (10) (15) or only dealt with as 
reclamation material (16).

Some express concern that bio­
accumulation and bio-concentration 
statements may not be achieveable due to 
natural deep rooted plants which 
predominate in arid lands. (8) (6) 
Requirements may also conflict with 
existing reclamation and revegetation 
laws in states.

Regulations must accomodate natural 
background elevated levels of 
"contaminants" in mining areas. (8)

Agree with including soils performance 
standards. (4) (17)

EPA and state program regulations must 
establish and enforce soil standards for 
both the mine waste processing unit and 
the mine reclamation site. (19) (26)
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A N A L Y S I S  O F  C O M M E N T S  O N  T H E  W G A  S T R A W M A N  R E V I S I O N S

ISSUE: H o w  s h o u l d  D e s i g n  a n d  O p e r a t i n g  C r i t e r i a  b e  e s t a b l i s h e d ? R E F E R E N C E :  4 0  C F R  P a r t  X X Y ,S u b p a r t  E  

M I N I N G  I N D U S T R YE P A

EPA includes detailed design/operating 
criteria for specific types of mine waste 
units (e.g. impoundments, piles). (1)

No comment on mixing hazardous waste 
with mine waste. (1)

W G A  T A S K  F O R C E  S T A T E S

Most of EPA's detailed design and 
operating requirements for specific types 
of waste units are removed. (2)

Specific design and operating criteria for 
heap and dump leach units are included.
(2)

The "location specific" criteria are 
retained to allow for state specific and 
site specific application. (2)

"RESPONSE TO DESIGN FAILURE 
MECHANISM" HAS BEEN ADDED TO 
SUBPARTS F AND G. (34)

MIXING OF SMALL QUANTITIES OF 
HAZARDOUS WASTES OR OTHER 
HAZARDOUS WASTES WHICH ARE 
GENERATED OFF OF THE MINE WASTE 
FACILITY SITE WITH SUBTITLE D 
REGULATED MINE WASTES IS NOT 
ALLOWED. (34)

Generally prefer WGA version over EPA 
version (5); suggest shortening "specific 
location" criteria to a general requirement 
for review of main WGA list of factors.
(8)

No time limits should be set for attaining 
compliance. (21)

All wetland elements should be deleted 
(defer to existing programs).(21)

Concerned that floodplain limits would 
eliminate placer mining. (21)

Most respondents object to the hazardous 
waste admixture prohibition; they argue 
that mixing is a valid and acceptable 
disposal method.

One respondent suggests to only prohibit 
mixing of hazardous or small quantity 
generator wastes from off-site unrelated 
sources.

E N V I R O N M E N T A L  G R O U P S

Favor EPA or more detailed minimum 
national acceptable design & operating 
standards (BAT requirements); variances 
allowed on "performance equivalency 
assessment" basis; don't want to allow 
"controlled release", want "containment" 
philosophy in defining minimum 
acceptable design. (4)(17)

Need a "reponse to design failure" 
mechanism (which is seen as different 
from corrective action process);
(4) (17) (19) (26)

Want more stringent, nationally defined 
siting (location specific) criteria (find 
WGA version too loose).(4)(17)(19)

No comment yet on mixing hazardous 
wastes with mine wastes.(4)(17)

Agrees with WGA position on prohibition 
of mixing hazardous waste with mining 
waste. (26)

»
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I S S U E :  H o w  s h o u l d  M o n i t o r i n g  a n d  V e r i f i c a t i o n  b e  s t r u c t u r e d ? R E F E R E N C E :  4 0  C F R  P a r t  XXY, S u b p a r t  F  
a n d  r e l a t e d  a r e a s  o f  S u b p a r t  D

E P A W G A  T A S K  F O R C E  S T A T E S M I N I N G  I N D U S T R Y E N V I R O N M E N T A L  G R O U P S

Original Strawman combined elements of 
corrective action v/ith monitoring and 
media protection standards. (1)

Point of i-mpliance is determined by 
regulatory authority. For groundwater 
this must be in the uppermost aquifer 
and within property boundary of facility.
(1)

Point of compliance to be established site 
by site by regulatory authority at 
representative location(s) (ly;

For groundwater, use of "uppermost 
aquifer" is eliminated as sole point of 
compliance since all groundwaters are of 
interest (2);

Property boundary is eliminated in favor 
of "close...to preducted lifetime 
boundaries’ of waste unit.(2)

No definite provisions are made for 
distinguising "early wanting monitoring" 
versus "compliance monitoring".(2)

A "RESPONSE TO DESIGN AND 
OPERATING CRITERIA SYSTEM 
FAILURE" MECHANISM HAS BEEN 
ADDED TO DETECT PROBLEMS AND 
RESPOND BEFORE MEDIA 
PERFORMANCE STANDARDS 
VIOLATIONS REQUIRE CORRECTIVE 
ACTION. (34)

Point of compliance to be determined site 
by site) proposed by operator, approved 
by regulatory agency based on all 
relevant factors (9);

Upper most aquifer should be GW point 
of compliance, not all groundwaters (8);

One respondent suggests an exemption 
for "zero discharge" facilities from GW 
monitoring (14)

One respondent is concerned with 
applying financial guarantees to 
corrective action (14).

Point of compliance at unit boundary (or 
disturbed area) or as close as reasonably 
feasible. (18)

Point of compliance: "the most likely 
points of discharge at the edge of the 
unit." (19)

Point of compliance as close to unit as 
possible rather than at "artificial distant 
point" which would allow for mixing 
zone and only detect-violation after 
significant pollution had occured. (4)

A "response to system failure mechanism" 
is needed to deal with problems which 
must be solved before they result in need 
for corrective action. (
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A N A L Y S I S  O F  C O M M E N T S  O N  T H E  W G A  S T R A W M A N  R E V I S I O N S

I S S U E :  H o w  s h o u l d  C o r r e c t i v e  A c t i o n  b e  I m p l e m e n t e d ?

E P A W G A  T A S K  F O R C E  S T A T E S

R E F E R E N C E :  4 0  C F R  P a r t  XXY, S u b p a r t  G  

M I N I N G  I N D U S T R Y  E N V I R O N M E N T A L  G R O U P S

Any exceedance (violation) of standard 
triggers corrective action study. (1) 
(originally found in Subpart F)

Corrective Action Standards (See Subpart 
F) are set at time of violation and can be 
different from performance standards in 
Subpart D. (1)

The original EPA Strawman is completely 
revised and reorganized. (2)(3)(34)

Any performance standard exceedance 
(violation) triggers a corrective ACTION.
(2)

Similar CORRECTIVE ACTION 
REGULATIONS for all regulated media.
(2)

Standards to be met in corrective action 
are same as performance standards for 
operation and closure.(2)

A NEW SECTION DEALING WITH 
CORRECTIVE ACTION FOR DESIGN AND 
OPERATING CRITERIA (SYSTEM 
FAILURES) HAS BEEN ADDED. (34)

RECOMMENDED REGULATIONS FOR 
SOILS AND STRUCTURAL STABILITY 
HAVE BEEN ADDED. (3) (34)

Trigger for corrective action should be a 
"statistically signifirmt" violation not just 
any violation of any standard. (8)(9)(12)

Violation consideration must consider 
background. (21)

Recommend determination that 
"violation" is real and significant before 
performing corrective measures study. (8) 
Acceptance of closure by regulatory 
authority should render corrective action 
program inapplicable. (12)

One respondent suggests study only be 
required in "verified significant" 
exceedance with "significant threat to 
human health & environment". (10)

Too many "exit ramps" provided in WGA 
Strawman. Concerned that WGA 
corrective action process is too 
cumbersome, with too many 
opportunities for extension of compliance.
(4)

Want greater public participation and 
notification of imparted parties (in and 
near contaminated zone). (4)

Concerned that regulatory agency 
releases without clean up could 
jeopardize subsequent CERCLA actions.
(4) Clean up standards must not be just 
to MCL’s which imply pollution up to 
worse than background, want more 
protective standards to apply. (4)

Trigger for remediation study to be 
"detection of any statistically significant 
levels above established natural ambient 
background levels." Remediation 
commences: (a) when necessary to meet 
standards or if standards not applicable,
(b) when contaminant levels exceed risk 
level for remediation at hazardous waste 
sites. (19)
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A N A L Y S I S  O F  C O M M E N T S  O N  T H E  W G A  S T R A W M A N  R E V I S I O N S

I S S U E :  H o w  s h o u l d  C l o s u r e  a n d  P o s t  C l o s u r e  p l a n s  b e  s t r u c t u r e d ? R E F E R E N C E :  4 0  C F R  P a r t  XXY, S u b p a r t  H

E P A

Separate plans required for closure and 
post closure. (1)

W G A  T A S K  F O R C E  S T A T E S

Closure and post closure plans ARE 
COMBINED INTO A SINGLE PLAN, as in 
many existing state programs. (2)

24 months of inactivity is the trigger on 
any regulated waste unit to require 
initiation of closure. (2)

CLOSURE PLANS MUST BE SUBMITTED 
WITHIN ONE YEAR AFTER STATE PLAN 
CERTIFICATION FOR EXISTING WASTE 
UNITS OR PRIOR TO CONSTRUCTION 
OF NEW WASTE UNITS. (2) TIME 
EXTENSIONS FOR EXISTING WASTE 
UNITS ARE ALLOWED WITH GOOD 
CAUSE AND WITH A DEFINITE 
APPROVED SCHEDULE. (34)

PUBLIC NOTICE BY STATE IS PROVIDED 
PRIOR TO STATE ACCEPTANCE OF 
CERTIFICATION OF CLOSURE BY 
OPERATOR. (34)

M I N I N G  I N D U S T R Y

Support combined closure and post 
closure plan concept. (9)

Oppose the 24 month inactivity trigger 
for closure. (8)(9)(10)(21) One 
respondent suggests a 10 year trigger is 
more realistic in the boom-bust mining 
industry. (10)

Suggestion that a "conceptual" closure 
plan is sufficient early in mine life with 
details submitted near actual closure 
time. (6)

Suggestion that closure time be 
determined by operator so long as 
compliance monitoring and enforcement 
continues. (8) (9) (12) (21)

Oppose continuation of liability despite 
release of surety and acceptance of 
closure. (3) (14)

E N V I R O N M E N T A L  G R O U P S

Nothing in RCRA program should be 
construed to affect liabilities under 
CERCLA. (19)

Closure and post closure plans should be 
a component of initial program permit 
application for a site. As the operating 
plan is amended, and closure plan should 
be updated. Provide for 48 to 60 month 
inactivity on any waste unit to trigger 
closure initiation. (26)

Suggest closure trigger be "recommended" 
versus required. Need up to 10 yrs 
closure timelines. (21)

Notes: A. Other regulatory agency commenters note that closure completion approval by regulatory authority should not indicate any transfer of responsibility for environmental protection 
for owner\operator to regulatory authority. (7)
B. Closure deadlines are considered unrealistic due to the wide fluctuation of mineral prices and normal swings of inactivity in the mining industry. (11)
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A N A L Y S I S  O F  C O M M E N T S  O N  T H E  W G A  S T R A W M A N  R E V I S I O N S

IS S U E :  H o w  s h o u l d  F i n a n c i a l  R e s p o n s i b i l i t y  r e q u i r e m e n t s  b e  e s t a b l i s h e d ? R E F E R E N C E :  4 0  C F R  P a r t  XXY, S u b p a r t  I

E P A

Renuires financial responsibility coverage 
by owner/operator for closure, post­
closure, and corrective action for known 
releases. Applies to new and existing 
mine waste units. (1)

Does not allow salvage value to be 
credited in closure cost estimate. (1)

W G A  T A S K  F O R C E  S T A T E S

WGA Task Force totally rewrote this 
Subpart. (2)

Includes "credible accident coverage" 
requirement plus planned closure and 
known corrective active surety coverage.
(2) CREDIBLE ACCIDENT FINANCIAL 
ASSURANCE REQUIREMENTS DO NOT 
APPLY TO STATES THAT HAVE 
PROVIDED EQUIVALENT ALTERNATIVE 
FINANCIAL MECHANISMS FOR SUCH 
CORRECTIVE ACTIONS. (34)

Salvage value not credited in financial 
responsibility (since most mine salvage is 
associated with production units, not 
waste units). (2)

ALL FUNDS PROVIDED BY A SURETY 
MUST BE UTILIZED AT WASTE UNIT 
FOR WHICH SURETY WAS 
ESTABLISHED. (34)

A PREVIOUSLY RECOMMENDED 
FEDERAL MINE WASTE REMEDIAL 
ACTION FUND HAS BEEN DELETED 
SUBJECT TO FURTHER PROGRAM 
REVIEW FOR ABANDONED AND 
INACTIVE WASTES. (34)

M I N I N G  I N D U S T R Y

Strongly oppose the "credible accident" 
coverage. (6)(8)(9)(10)(12)(13)(14)(15) • 
Suggest that CERCLA & other laws 
already cover the credible accident (8) 
One respondent suggests a maximum of 
$500,000 per operation for credible 
accident (8)

Salvage value should be allowed as credit 
in closure cost estimates and surety 
determinations. (9) (14)

One respondent opposed all financial 
responsibility provisions. (10)

Suggested alternative to bonding- 
generate a "pay-as-you-mine" fund for 
each facility. (21)

E N V I R O N M E N T A L  G R O U P S

Surety instrument must not depend on 
operator payment of premium to be 
viable. Don't accept "self bonding". (4)

Prefer WGA version over original EPA 
strawman. (4)

Duplicate bonding avoidance is OK if 
releases of financial assurance are 
approved by all jurisdictional entities, no 
deferral of authority. (4)

Want acts of God covered by financial 
assurance. (4)

No specific comments on "credible 
accident". (4) (17)

Surety must cover "chronic releases of 
contaminants." (19)

Want public notice of proposed release of 
surety and forum for public objections.
(19)
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School of Fisheries a n d  O c e a n  Sciences 

Fisheries P r o g r a m

I. Introduction

T h e  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. T h e  major strengths of the 

School of Fisheries and O c e a n  Sciences are diversity and a n u m b e r  of areas of real 

excellence. T he principal constraint is the distance between the various sites, which makes 

synergy a m o n g  them difficult. A n  informal review conducted at the request of the D e a n  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 in a report which included the following comment:

"The team was impressed with the breadth and depth that exists a m o n g  the 

fisheries scientists in both Juneau and Fairbanks."

and:

"The review team proceeded under the assumption that strengths of the 

newly reorganized school lie in the combined talents of the Fairbanks and Juneau faculties, 

and physical separation, p e r s e ,  need not be a prohibitive factor in a student's education."

II. Mission

T h e  Mission of the School of Fisheries and Ocean Sciences is to provide academic 

research, education and public service in all marine and fisheries areas for Alaska.

III. Benefits to the State

Alaska has more than half of the coastline and continental shelf of the United States, 

and includes the only U.S. arctic region. T h e  challenges to the State of Alaska in shipping, 

transportation, and off-shore mineral exploration and development are extraordinary. T h e  

recreational use and potential of marine areas and resources is also major. However, all 

this use of the sea is overwhelmed by the importance of the fishing industry to Alaska. 

Two-thirds of the fish taken in the United States Exclusive Econ o m i c  Zone derive from the 

Bering Sea and the Gulf of Alaska, with the majority coming from the Bering Sea. T h e  

allocations a mount to 2 million metric tons and 200,000 metric tons of all species for the 

Bering Sea and Gulf of Alaska, respectively. T h e  pollock fishery within the 200-mile zone 

off Alaska alone is a billion dollar industry. T h e  largest population of marine m a m m a l s  in 

the United States is also found in Alaska. In other words, there is little that is m o r e  

important than marine affairs to our State, and it behooves the University of Alaska to 

develop an appropriately excellent fisheries and marine science program . T h e  knowledge 

needed to m a n a g e  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, w e  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. T h e  fish and the
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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.

■r
IV. Description of the School of Fisheries a n d  O c e a n  Sciences

T h e  School of Fisheries and Ocean Sciences is composed of a n u m b e r  of units:

T he Juneau Center for Fisheries and Ocean Sciences (JCFOS)

T h e  Alaska Sea Grant College Program

T h e  Fishery Industrial Technology Center (F1TC)

T he Institute of Marine Science (IMS)

Graduate Program in Marine Sciences and Limnology (operationally part of IMS)

T h e  Marine Advisory' Program ( M A P )

T h e  question of the final organizational structure is not yet resolved, but it is clear 

that for the foreseeable future the regional entities will remain at their present locations. In 

addition, w e  have our major marine and oceanographic facilities at S e w a r d  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 S o u n d  Science Center at Cordova. This 

report, in addressing fisheries, will, by necessity, include elements from all our units, since 

fisheries wor k  is conducted throughout the entire School.

V. A c a d e m i c  P r o g r a m  a n d  Strengths

A. Changes in the Former U A J  and U A F  Programs

1. Degree Programs

Prior to restructuring, undergraduate degrees in fisheries and fisheries 

science were offered on the Juneau and Fairbanks campuses respectively. T h e  Fairbanks 

degree had options in research and management. In response to the recommendations of 

the Level II task force, the decision w as m a d e  to no longer offer the bachelor's degree in 

fisheries at Juneau. T h e  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, w e  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 w a s  appointed in 1987, and one of the 

activities of this force w a s  to produce a compatible fisheries M.S. degree between the 

Juneau and Fairbanks sites. This w a s  done, with courses appropriately renamed, 

renumbered, and degree requirements streamlined (Appendix 1). Master's w o r k  in 

fisheries oceanography is offered through the Graduate Program in Marine Sciences and 
Limnology.

T h e  Level II task force had strongly r e c o m m e n d e d  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 U A F  c a m p u s  review process, and has just received Chancellor approval. The 

c ombined 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
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meantime, five students are undertaking doctoral w o r k  on an interdisciplinary basis, and 

making excellent progress. Doctoral w o r k  in fisheries oceanography is available through 

the Graduate Program in Marine Sciences and Limnology.

« T

A  n e w  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 U A F  and then take the m o r e  specialized 

courses at Oregon State University. This is not a n e w  U A F  degree program, since the 

degree is to be awarded by Oregon State University. Oregon State University has agreed 

to accept students which U A F  has admitted to the program, to m a k e  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. T he 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 F I T C  faculty Dr. Jong Lee, Dr. John French and Dr. Brian Himelbloom. This 

not only launched the program, but presented an opportunity for F I T C  faculty to spend 

time on campus, b e c o m e  acquainted with colleagues and develop joint research plans. In 

this regard, the c a mpus visit demonstrated the possibilities for synergy a m o n g  fishery- 

related faculty throughout the state afforded through our n e w  structure.

2. Other

All questions on course designators for curriculum offered at Juneau and 

Fairbanks have been solved. W h e n e v e r  possible, U A F  departmental designators are used, 

such as S T A T  for fisheries statistics courses, and B I O L  for those biological courses which 

w e  must offer in Juneau through U A F  in support of the graduate degree program, or which 

are needed by undergraduates w h o  have yet to complete their degree programs. N o  n e w  

undergraduate fishery students were admitted for Juneau after the fall semester, 1988. T he 

last student will graduate in the spring of 1991.

3. Major strengths and weaknesses

T h e  U A F  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 n u m b e r  of other areas of excellence. T h e  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. D o n  Button, 

microbiologist with I M S / C N S  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. R o n  

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 n umber of faculty at the Fairbanks campus. Only 1 F T E  is provided for teaching 

all the undergraduate fisheries courses and for advising die undergraduate students. A s  the 

incumbent develops a research program (also critical), there is no flexibility to relieve him 

of s o m e  of his duties. In any event, 1 F T E  is not a critical mass. A  substantial 

contribution is m a d e  to the Fairbanks-based fisheries instruction by faculty of and courses 

within the College of Natural Sciences, allowing a strong undergraduate fisheries degree. 

T h e  opportunities for fisheries wo r k  in freshwater, and in arctic marine waters as well as
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the Gulf of Alaska, Bering Sea, and southeast Alaska, suggest that ideally we should boost 
the U A F  campus-based program, and to do this we 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 is one way to relieve 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, II. Expected completion, Spring 1991. Thesis title "Otolith 
microstructure patterns and recruitment of Pacific halibut ( H i p p o g l o s s i i s  s t e n o l e p i s ) " .

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, II. and Vera. Alexander. 
Expected completion, Spring 1990. Thesis title "Application of time series methodology to 
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".
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Paul A. Skvorc, B.S. Biologyf> San 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 title "Threshold models for research and management of Alaska groundfish stocks".

These students are benefiting from the outstanding capabilities in 
quantitative 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. W e  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 in Marine Sciences and Limnology, there are 
a number of students who are conducting thesis research in a fisheries area. At the 
doctoral level:

L. Michael Cheek, B.S. Zoology, University of Idaho, 1969; M.S. 
Chemistry, 1974, University of Idaho. Major Professors: Drs. Sven O. 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 U A F  in the 
application of absolute abundance stable isotope techniques to fishery and other ecological 
problems.
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C. c urricula 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 U A F  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 w h o  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. W e  do 
not intend to make this a hard-and-fast rule, but wish to maintain flexibility.

2. N e w  Faculty Recruitment

Following the restructuring, w e  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. H e  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 to the E X X O N  V a l d e z oil spill.

A  notable weakness in our fisheries programs is our 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 fisheries 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. If we 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
teat. g opportunities. W e  hope that this can be remedied by implementation of the
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Seafood Science and Technology program. Ultimately, we may be able to take over most 
of the instruction until, eventually, w e  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 O'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 sites on a regular basis.

VZ. Service
A  major strength of the School lies in the area of service. S F O S  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 T o m  Royer to the City of Valdez in conjunction 
with the E X X O N  V a l d e z  oil spill are invaluable, and have received national and 
international recognition. These are only a few examples, since many faculty and staff are 
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. I a m  not addressing this aspect in detail, since 
there was 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 N O A A  at a total of $1 
million over a six-year period, the project is receiving very favorable comment. The next 
step will be to apply the findings to a different and less restricted environment with 
commercial fish stocks.
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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 this way vary, and presently they are at a low of about $50,000-$60,000 for the present 
fiscal year. A C F R U  is assigned 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 A C F R U  supports students in biology as well as in fisheries.

Fisheries research is carried 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 M A P  with other units as yet. Following 
Dr.Himelbloom's stay at Fairbanks during the fall semester, 1989, this is likely to change.

VIII. Structure of the School of Fisheries and Ocean Sciences vis-a-vis
Fisheries
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 it is 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. T o m  
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, in many cases it will receive final formatting in publications, while the budget clerk 
prepares the fiscal part.

Figure 1 shows 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). It is 
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 in Marine 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 c the Marine Advisory Program, the Chairman maintains an office

8



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 M A P  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 U A J  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 return. 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. FITC brings in very little 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 facilities 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 is partly 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 U A J  had supported the School of Fisheries and Sciences very well, 
much of this was on an a d  h o c  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 moneys has increased with the formation 
of the School, since many faculty governance and University duties require travel to the 
Fairbanks campus or between sites. W e  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 of each year. Generating external funds for research can be part of the solution, bu. ’s 
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.

9



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 O'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 II 
Task Force, and w e  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 first meeting will be scheduled for late spring, 1990. W e  have drafted by­
laws for the committee to consider. Hopefully, the body will help us in our 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 facilities. 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 facilities 
assigned to it, and even the single faculty member's office remains assigned to the College 
of Natural Sciences. The laboratory facilities are woefully 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, it would not be 
adequate. However, it would 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 little capital construction money for some time, but here is an area in which providing 
facilities could be viewed as an investment. Fisheries will remain a major 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 a much 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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A P P E N D I X  I

Master of Science in Fisheries (M.S. Fisheries)
Degree Requirements

Admission to the master of science in fisheries degree program is governed by the 
general requirements for admission to graduate study.

Candidates for the master of science in fisheries degree must satisfy all general 
and university degree requirements. A total of 30 credits is requirec of which a 
minimum of 24 credits must be at the 600-level. Up to 6 credits of 400-level 
coursework may be subsituted for the 600-level coursework by approval of the 
graduate committee.

Students may take classes at Fairbanks, Juneau, Kodiak, Seward and other 
fisheries facilities at the University of Alaska to obtain a broad-based graduate 
education in fisheries. Primary course offerings at the graduate level are offered in 
Fairbanks and Juneau.

For students based in Juneau, equivalent courses for the University of Alaska 
Southeast are given in parentheses.

Prerequisites
*p Math 200:
*J Math 200:

or
F Math 272:
F Stat301:
J Stat373:
F Biol 423:
J Biol 427:

or
F Biol 305:
J Biol 305:

Calculus I (4) or

Elementary Statistics (3) or 
Elementary Statistics (3)
Ichthyology (4) or 
Ichthyology (4)
Invertebrate Zoology (4) or 
Invertebrate Zoology (4)

Demonstrated computer language and programming competency approved by the 
Graduate Committee.

Major Requirements: Credits (12-18)
FJ Stat401: Regression and Analysis of Variance (4)
FJ Fish 699: Thesis (6-12)

* F indicates course offered at Fairbanks
* J indicates course offered at Juneau



Master of Science in Fisheries Degree Requirements
A P P E N D I X  l

Graduate seminar in the appropriate discipline (2 1-Credit Seminars) (2)
Fish 692, MSL 692, ALR 692, Biol 692.

rrwm

The student shall submit a satisfactory thesis on a topic approved by his/her graduate 
committee.
Students working in subject areas involving significant non-English literature ma ■' 
be expected to read the appropriate foreign language.

Choose from the following emphasis areas:
Fisheries Management (Juneau/Fairbanks)
Aquaculture (Juneau only)
Fish/Invertebrate Biology (Juneau/Fairbanks)

The student’s graduate committee will approve specific course requirements for the selected emphasis area.
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A P P E N D IX !

Master of Science in Fisheries Degree Requirements 

Recommended electives in the Fisheries Management curriculum:

FJ Biol 650: Fish Ecology (3)
F Econ438: The Economics of Fisheries Management (3)
FJ Fish 401: Fisheries Science (3)
FJ Fish 402: Fisheries Management (3)
J  Fish 418: Renewable Resource Management Systems (4)
J Fish 420: Modeling, Simulation and Ecological Theory (3)
J Fish 421: Fisheries Population Dynamics (4)
F Fish 601: Quantitative Fishery Science (3)
J  Fish 621: Advanced Fisheries Population Dynamics I (4)
J  Fish 622: Advanced Fisheries Population Dynamics II (4)
J  Fish 651: Fishery Genetics (4)
F S tat 461: Applied Multivariate Statistics (3)
FJ Stat602: Experimental Design (3)
FJ Stat 621: Distribution-Free Statistics (3)
FJ Stat 640: Exploratory Data Analysis (3)
F Stat 680: Data Analysis in Biology (4)



A P P E N D IX  I

Master of Science in Fisheries Degree Requirements

Recommended electives in the Aquaculture Curriculum:

F Biol 445: Molecular Genetics (3)
F Bot416: Plant Physiology (3) or
J Biol 416: Plant Physiology (3)
J Biol 611: Fish Physiology d )

J Biol 649: Molecular Genetics (3)
F Chem451: General Biochemistry (4)
J Fish 436: Salmon Culture (3)
J Fish 606: Finfish and Shellfish Diseases (4)
J Fish 651: Fishery Genetics (4)
FJ MSL411: Current Topics in Oceanographic Research (3)
F MSL 650: Biological Oceanography (3)
F Stat 461: Applied Multivariate Statistics (3)
FJ Stat 602: Experimental Design (3)
FJ Stat 640: Exploratory Data Analysis (3)
F Stat 680: Data Analysis in Biology (4)



A P P E N D I X  I

Master of Science in Fisheries Degree Requirements

Recommended electives in the Fish/Invertebrate curriculum:

F Biol 445: Molecular Genetics (3)
F Biol 473: Limnology (3)
F Biol 477: Ecology of Streams and Rivers (3)
F Biol 480: Water Pollution Biology (3)
J Biol 481: Marine Ecology (3)
J Biol 611: Fish Physiology (3)
J Biol 649: Molecular Genetics (3)
FJ Biol 650: Fish Ecology (3)
F Chem 451: General Biochemistry (4)
J Fish 420: Modeling, Simulation and Ecological Theory (3)
J Fish 651: Fishery Genetics (4)
FJ MSL411: Current Topics in Oceanographic Research (3)
F MSL 650: Biological Oceanography (3)
F MSL 652: Marine Ecosystems (3)
FJ Stat 602: Experimental Design (3)
FJ Stat 640: Exploratory Data Analysis (3)
F Stat 680: Data Analysis in Biology (4)



A P P E N D I X  |

ADMISSION GUIDELINES FOR M.S. AND PH.D. STUDENTS
IN FISHERIES 

SCHOOL OF FISHERIES AND OCEAN SCIENCES

1. Admission to graduate study toward a graduate degree in fisheries will conform to 
the basic requirements as prescribed in the Graduate Studies Manual of (die 
University of Alaska Fairbanks.

2. An applicant must have at least a 3.0 (out of 4.0) grade point average for work 
done toward the baccalaureate degree.

3. An applicant must have scored at the 55th percentile or better in at least two of 
the three areas (verbal, quantitative, analytical) of the Graduate Record 
Examination.

4. The application must be accompanied by a personal statement concerning 
educational and career goals and, if necessary, an explanation of any special 
circumstances regarding the application.

5. Three letters of reference should be submitted by professionals who are familiar 
with the academic or work experiences of the applicant.

6. To be accepted into a graduate degree program, applicants must be assigned to an 
eligible faculty member of the School who is willing to serve as major advisor. 
Although not required, it is strongly recommended that funding be available to 
support the student.

7. Applicants seeking a Ph.D. degree must meet the above requirements and possess 
a master’s degree in a fisheries-related field. It is also possible in exceptional 
cases for applicants with a baccalaureate degree to be admitted to a master’s 
program, then convert to a Ph.D. program. Such an arrangement requires careful 
planning with the advisory committee and approval of the Dean.



A P P E N D I X

GUIDELINES FOR THE COMPREHENSIVE EXAMINATION
IN FISHERIES 

SCHOOL OF FISHERIES AND OCEAN SCIENCES

1. Administration of the comprehensive examination for graduate fisheries students 
will conform to the requirements as prescribed in the UAF Graduate Manual. 
The purpose of the examination is to "determine whether the student has 
integrated knowledge and understanding of the principles and concepts 
underlying the major and related fields. Whenever possible, comprehensive 
examinations should be tailored to the individual student.”

2. A comprehensive examination may be combined with a defense of the thesis 
proposal or research design, or it may be administered separately. Whatever the 
format, it must include questions aimed at fulfilling the purpose of the 
examination. The thesis defense is not a substitute for the comprehensive 
examination.

3. M.S. students are not required to pass the comprehensive examination as a 
condition for advancement to candidacy. They may choose to take either an oral 
or written examination, but not both, administered by the advisory committee at 
a time considered appropriate by the committee.

4. Ph.D. students must pass the comprehensive examination as a condition for 
advancement to candidacy. They will normally take the examination within two 
years of entering their program, but no later than one year before completing 
their degree. The examination will be minimally a written one administered by 
the advisory committee augmented according to procedures in the Graduate 
Manual.

5. Well in advance of the comprehensive examination, a student will be advised in 
writing of the approximate date, format and general areas of the examination. 
The student will sign the letter to indicate receipt of the information.

6. The advisory committee (M.S. students) or augmented advisory committee (Ph.D. 
students) will jointly prepare an examination of appropriate length and content. 
Soon after the examination the committee will jointly review the student’s 
answers, determine the outcome and so inform the student in writing, including 
the basis of determination. The major advisor will be responsible for proper 
distribution of the "Report on Examination” form.

7. A student may pass, conditionally pass, or fail the examination. Any conditions of 
a conditional pass will be remedial in nature and specified in writing, but will not 
include retaking the comprehensive examination. Failing the examination 
requires a second attempt within one year of the first attempt. A second failure 
terminates the degree program for the student.
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Fairbanks
FISHERIES COURSE LISTINGS AT FAIRBANKS AND JUNEAU

I n t r o d u c t io n  to  F is h e r ie s F : F a ll
F IS H  101 3 C red its (3 +  0)
A survey o f the va lues, h a b ita ts , b io logy , ecology and m anagem en t o f fis he s w ith  
p a rt ic u la r re ference to A la ska n fishe rie s and issues.

In t r o d u c t io n  to  S ea food S c ien ce a n d  N u t r i t io n  F : F a ll
F IS H  261 (p resen tly 201) 3 C red its (3 +  0)
A n in tro d u c tio n fo r sophomore-leve l na tu ra l sc iences/env ironm en ta l s tud ies s tuden ts to 
the app lica tio n o f sc ie n tific and eng inee ring prin c ip le s in the ha rve s tin g , process ing pre ­
se rva tio n and m a rke tin g o f A la s ka ’s r ic h fisheries resources. P re requ is ite s : C H EM  105 
o r B IO L 105 o r consent oT in s tru c to r.

F is h e r ie s S c ie n ce F : F a ll , J : F a ll
F IS H  401 3 cred its (F: 2 +  3 ,J : 3 +  0)
The genera l b io logy o f fishes in re la t io n to th e ir management. M ethods o f co lle c tin g , 
ana lyz ing and in te rp re t in g  fie ld and labo ra to ry data. P re re q u is ite s : one 20 0 -le ve l 
b io logy mass. Corequ is ite : STAT 301 (J: STAT 373).

F is h e r ie s M a n a g em e n t F: S p r in g , J : A lte r n a te  S p r in g
F IS H  402 3 cred its (3 +  0)
The p rin c ip le s , concepts and techn iques o f fishe ries m anagem ent and rev iew ed in  te rm s 
o f th e ir b ip log ica l, econom ic, socia l and po litic a l aspects. Topics covered a re s to c k in g and 
in tro d u c tio n s , h a b ita t m a n ip u la t io n , sus ta inab le y ie ld , re g u la t io n s , m a n a g em e n t

S
ra d ice s , examples o f seve ra l fishe rie s are used. P re requ is ite : B IO L 271. N e x t offe red 
uneau: 1990-91.

F is h e r ie s F ie ld  T r ip  F : A s D em a n d W a r ra n ts
F IS H  411 cred its a rr .
A t r ip  to acqua in t s tuden ts w ith  some o f the p rin c ipa l fishe rie s o f the s ta te and prob lem s 
in vo lv e d in  th e ir m an agem en t. P re re q u is ite : m a jo r in  f is h e r ie s  o r a dm is s io n  by 
arrangem en t.

Q u a n t i ta t iv e  F is h e ry  S c ie n ce F : A lte r n a te  F a ll
F IS H  601 3 cred its (3 +  0)
Q ua n tita tiv e ana lys is and m ode ling o f exp lo ited fish popu la tions. Em phas is is placed on 
estim ates o f abundance, re c ru itm e n t, g row th , m o r ta lity  and y ie ld . M ethod and th e o ry 
are presented in  re la tio n to m anagem ent needs. P re requ is ites : S TAT 301 (J: S TAT 373) 
and F ISH 401. Nexto fTered : 1990-91.

A d v a n c e d  F is h e r ie s M a n a g em e n t* J : F a ll , F : S p r in g
F IS H  602 3 C red its (2 +  3)
Theories and techn iques o f e va lu a tio n and de c is io n -m a k in g in  th e m anagem en t o f 
commerc ia l, re c rea tion a l and subsistence fisheries. Em phasis is placed on advanced 
methods such as expe rt op in ion , goal p ro g ram m in g ana sys tem s m od e lin g to so lve 
problem s o f y ie ld op tim iz a tio n , a llo ca tio n and resource conse rva tion . Real da ta are used 
to s im u la te management s itua tio ns .
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F is h e r ie s O c e a n o g ra p h y i A lte r n a te  S p r in g
M S L 640 3 C red its (3 +  0)
Oceanographic processes suppo rtin g m arin e fis h and she llfis h po p u la tio n s . N a tu ra l 
m o r ta lity , and re c ru itm e n t. P re y -p re d a to r re la t io n s h ip s d u r in g  e a r ly  life  h is to ry . 
M ig ra tio n and sw im m ing behav io rs re la ted to fish ing . F is h in g grounds in oceanic fro n t 
and upw e llin g regions, and on sh e lf and banks. P red ic tion o f fisn ground , fis h in g  season 
and abundance us ing phys ica l, chem ica l, b io log ica l and geological oceanic v a r ia b le s . 
P re requ is ite : M SL 650 o r pe rm iss ion o f in s tru c to r. N ex t offered: 1989-90.

* Pend ing U A F Facu lty Senate approva l.
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Juneau,
FISHERIES COURSE LISTINGS AT FAIRBANKS AND JUNEAU

In t r o d u c t io n  to F is h e r ie s J : F a ll , F : S p r in g
F IS H  101 3 C red its (3 +  0)
A  su rve y o f the va lues, h a b ita ts , b io log y , eco logy and m anagem en t o f fis h e s w ith  
p a r t ic u la r re ference to A la skan fishe rie s and issues.

B io lo g y  o f C om m e rc ia l ly  Im p o r ta n t S a lm o n id  F is h e s J : A l te r n a te  F a ll
F IS H 08 I  3 c re d its (3 +  0)
io logy , life  h is to ry and ecology o f econom ica lly va luab le sa lm on id s . M anagem en t o f 
sa lm on id fishe rie s . P re requ is ite : B IO L 427.

B io lo g y  o f C om m e rc ia l ly  Im p o r ta n t M a r in e  F ish e s J : A lte r n a te  S p r in g
F ISKT382 4 cred its (3 +  2)
Review o f the m a jo r m a rin e fish resources o f A la ska . The taxonom y, d is tr ib u t io n , life  
h is to ry and ecolog ica l re la tio nsh ip s o f m arin e fishes w i l l be stud ied , w ith  em phas is on 
dem ersa l fishes, e a rly life  h is to ry , and the effects o f fishe rie s on stocks. P re re qu is ite : 
B IO L 209.

B io lo g y o f C om m e rc ia l ly  Im p o r ta n t In v e r te b ra te s  J : A lte r n a te  F a ll
F IS H 3 8 3  4 c re d its (3 +  3)
Top ics covered in c lu d e d the ta xo n om y , m o rp h o lo g y , p h y s io lo g y and eco lo g y o f 
com m e rc ia lly im p o r ta n t inve rteb ra tes . A  h is to ry o f th e management and fis h e ry o f the 
m a ^o r^ e c ie s w i l l also be covered. Emphas is w i l l be on A la ska n species. P re re qu is ite :

F is h e r ie s  S c ie n ce J : F a ll , F : F a ll
F IS H  400 3 cred its (3 +  0)
The gene ra l b io logy o f fishes in re la tio n to th e ir management. M ethods o f co lle c tin g , 
an a ly z in g and in te rp re t in g  fie ld and labo ra to ry da ta . P re requ is ite : one 200-leve l b io logy 
class. C orequ is ite : STAT 373.

F is h e r ie s  M a n a g em e n t J : A lte r n a te  S p r in g , F : S p r in g
F IS H  401 3 cred its (3 +  0)
The p rin c ip le s , concepts and techn iques o f fishe rie s m anagem ent a re reviewed in  te rm s 
o f th e ir b io log ica l, econom ic, socia l and po lit ic a l aspects. Topics covered are s to c k in g and 
in tro d u c tio n s , h a b ita t m a n ip u la t io n , su s ta in a b le y ie ld s , re g u la tio n s , m an agem en t 
o rgan iza tio n s and th e ir respons ib ilitie s . To c la r ify  concepts and practices , exam p les o f 
severa l fis he rie s are used. P re requ is ite : B IO L 271.

R e n e w a b le  R e so u rce M a n a g em e n t S ys tem s J : A l te r n a te  F a ll
F IS H  418 4 cred its
Deve lops th e a b il i t ie s  to recogn ize , process and ap p ly c r i t ic a l in fo rm a t io n  in  the 
m anagem en t o f renewab le resources by examples from  A la skan fishe rie s . The com pu te r 
is exp lo red as a p r im a ry tool o f resource m anagem en t. P re re q u is ite s : S T A T 373, 
STAT 401 recommended.

M o d e lin g , S im u la t io n , a n d  E c o lo g ic a l T h e o ry  J : F a ll
F IS H  420 3 cred its (3 +  0)
In tro d u c tio n to fo rm a l models (m a them a tica l, g raph ica l, and s im u la tio n ) in  fishe rie s and 
ecology. N a tu re and uses o f m ode ling approaches; choice o f assum ptions; s im u la tio n  
te chn iq u e s and modei v e r if ic a t io n ; exam p les and case h is to r ie s . P re re q u is ite s : 
M A TH S 00 , B IO L 281.
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F is h e r ie s P o p u la t io n  D yn am ic s •" J : A lte r n a te  S p r in g
F IS H  421 4 c re d its (4 + 0 )
Review and ana lys is o f the m a jo r qu an tita tiv e techn iques ava ilab le fo r assessing and 
p red ic tin g the s ta tu s o f fish populations. D em ons tra ting and use o f fie ld and labo ra to ry 
techn iques and model ve rif ic a tio n ; examples and case h is to rie s . P re requ is ite : STAT 301. 
F ISH 418 recommended. N ex to ffe re d 1990-91.

S a lm on C u ltu r e  J : A lte r n a te  F a ll
F IS H  436 3 c red its (1 +  4)
B io logy and techno logy o f a r t if ic ia l propagation o f sa lm onids. Reproduction , em bryo logy, 
g row th , n u tr i t io n , genetics and patho logy o f sa lm onids in bo th extens ive (sea ranch ing ) 
and in ten s ive re a r in g  systems. B ioeng inee ring o f incuba to rs , re a r in g con ta ine rs , w a te r 
d ive rs ion system s and o the r re la ted topics. Labo ra to ry exercises in m easu ring effects o f 
en v iro nm en ta l cha ra c te ris tic s on deve lopment and g row th o f salm on. P re re q u is ite s : 
B IO L 209, C H EM  106, F ISH 381.

S am p lin g  M e th o d s  in  F is h e r ie s J : A lte r n a te  S p r in g
F IS H  445 3 c re d its (2 + 2 )
A  rev iew o f standaro and specialized sam p ling techn iques in aqua tic hab ita ts . Basic 
sam p ling th e o ry and s ta tis t ic a l considerations w il l be inc luded , as w il l dem ons tra tio ns 
and use o f f ie ld  labo ra to ry techniques. Ship-board sam p ling w il l be p a r t o f the course. 
P re requ is ite : S TAT 373.

A d v a n c e d  F is h e r ie s  M an a g em e n t* J : F a ll , F : S p r in g
F IS H  602 3 C red its (2 + 3 )
Theories and techn iques o f e va lu a tio n and de c is io n -m a k in g in  the m anagem en t o f 
comm erc ia l, re c rea tio n a l and subsistence fishe rie s . Emphasis is placed on advanced 
methods such as expe rt op in ion , goal p ro g ram m in g and system s m ode lin g to so lve 
prob lem s o f y ie ld  op tim iza tio n , a lloca tion and resource conserva tion . Real da ta are used 
to s im u la te m anagem ent s itua tions .

F in f is h  a n d  S h e llf is h  D iseases J : A s D em an d W a rra n ts
F IS H  606 4 c re d its (3 +  3)
B io log ica l, h is topa tho log ica l. biochem ica l and c u ltu ra l c h a ra c te r is t ic s o f f in f is h  and 
s h e llf is h  p a ra s ite s an c fp au io g en s . Lab w o rk : c u r re n t d ia g no s tic , re sea rch , and 
the rapeu tic procedures. P re requ is ites : B IO L 209, CHEM 321, B IO L 343 and CHEM  351 
recommended.

A d v a n c e d  F is h e r ie s  P o p u la t io n  D yn am ic s I J : A lte r n a te  F a ll
F IS H  621 4 c re d its (3 +  2)
C on tem po ra ry te chn iq ue s fo r ana lys is o f f is h  and o th e r p o p u la t io n s . T h e o ry o f 
p o pu la tio n , in d iv id u a l and m u lt i-s p e c ie s g row th . T h e o ry  o f f is h in g  and s to c k 
p ro d u c t iv ity . A n a ly s is  o f age -s tru c tu red popu la tio n s . L a b o ra to ry w o rk  - use o f 
computers in fis h e rie s management. P rerequ is ites : M A TH  201, STAT 401, FORTRAN 
P rog ramm ing .

A d v a n c e d  F is h e r ie s  P o p u la t io n  D yn am ic s I I  J : A lte r n a te  S p r in g
F IS H  622 4 c re d its (3 +  2)
S ta tis tic a l e s tim a tio n techn iques and management s tra te g ie s o f po pu la tio n s . L in e - 
tra n se c t and o th e r d ire c t sam p lin g techn iques . M a rk - re c a p tu re and c a tc h -e f fo r t 
techn iques. Assessment o f r is k and unce rta in ty . O p tim a l ana re a l-t im e m anagem ent 
po lic ies. La b o ra to ry w o rk w ith  computers. P re requ is ite : F ISH  621.

F is h e ry  G e n e tic s J : A s D em an d W a rra n ts
F IS H  651 3 c red its
A p p lic a tio n o f genetics to fishe ries . Topics p e rt in e n t to A la ska fishe rie s w i l l be stressed. 
In tro d u c tio n to the theo ry o f electrophoresis. P re re qu is ite s : B IO L 351, S TA T 373. 
M A TH  201 recommended.



A P P E N D I X  1/

U s e o f E le c t ro p h o re s is  in  F is h e r ie s  J : A s D em a n d W a r ra n ts
F IS H  652 3 c red its (1 + 4 ) , t
In tro d u c tio n to the th e o ry o f e lec tropho res is and th ro u g h th e la b o ra to ry  s tre ss the 
app lica tio n o f e lec tropho res is to modern fishe ry ’problems. P re re qu is ite : pe rm iss ion . 
Fou r hours lab pe r week requ ired .

Pend ing U A F  F a cu lty Senate approva l.

FISHERIES-ORIENTED BIOLOGY COURSES TAUGHT BY SFOS 
FACULTY AT JUNEAU

I n t r o d u c t io n  to  Ic h th y o lo g y  
B IO L  427 4 c red its (3 +  2)
M a jo r groups o f fis h e s , em pha s iz in g the fishes o f n o r th w e s te rn  N o r th  A m e n c a . 
C lass ifica tio n , s tru c tu re , evo lu tio n , genera l b io logy and im po rtance to m an o f the m a jo r 
groups. P re re qu is ite : B IO L 209.

F is h  P h y s io lo g y  
B IO L  611 3 c red its (3 +  0)
Phys io logy o f the liv in g  classes o f fishes. P re requ is ites : B IO L 310, B IO L 427.

F is h  E c o lo g y
B IO L  650 S c red its (3 +  0) .
In te ra c tio n s between fishes and th e ir env ironm en ts , app lica tions o f eco log ica l p r in c ip le s 
to fis h e ry m anagem ent, research . P re requ is ite : B lO L 427.
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Cover photos: Top r ig h t - clockw ise

© G ra d u a te  P ro g ram  in  M a r in e  Sc iences and L im n o lo g y  - S tuden ts a tte nd in g sum m er classes designed lo r
science teachers so rt p la n k to n samples on s ite a t the Kasitsna. Bay M arin e L a b o ra to ry . (P ho to by Ted 
Cooney.)

•  F is h e ry  In d u s t r ia l T e c h n o lo g y C e n te r - Iso la ted b a c te r ia l co lon ics are en um e ra te d by a la b o ra to ry 
techn ic ian us ing an e le c tr ic a l colony counter. (Photo by Helen S tockho lm .)

•  J u n e a u  C e n te r fo r F is h e r ie s an d O cean Sc iences - F ishe rie s gradua te s tu de n t stud ies reeding ecology ol 
post-m e lam orph ic fla tf is h  in A lik e Bay, A laska . (Photo by Tom S r.ir le y .)

•  M a r in e  A d v is o ry  P ro g ra m  - F isherm en mending a seine net in Cordova. (Photo by C ra ig W iese.)

•  A la s k a  Sea G ra n t C o lle g e P ro g ram  - Researcher removes a sed im en t sam ple , taken in Prince W ill ia m
Sound, from  the Haps C o re r for hydrocarbon analyses. (Photo by i ed Cooney.)

•  In s t i tu te  o f M a r in e  S c ie n ce - R/V A lpha Helix, NSF-suuported research vessel, ca rr ie s sc ien tis ts to research
loca tions th roughou t A laskan waters. (Photo by P h y llis Shoemaker.)

Facu lty brochure compiled and desigr.ed by 11. S tockho lm , I MS Pub lica tions O il ice
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SCHOOL OF FISHERIES AND OCEAN SCIENCES

The School of Fisheries and Ocean Sciences is one of the newest units of the 
University of Alaska Fairbanks. Created by a major University-wide restructuring, the School embraces the Juneau Center for Fisheries and Ocean Sciences, the Fishery Industrial Technology Center in Kodiak and the Institute of Marine Science at Fairbanks and Seward. Also part of the School, the Marine Advisory Program 
translates the most recent information for immediate use by Alaskan coastal communities, and provides specialized training. The Alaska Sea Grant College Program supports such outreach activity and also plays a major role in supporting 
marine research.

Degree programs are offered at the doctoral level in the various branches of 
oceanography and at the master’s level in fisheries science as well as in the oceanographic areas and in marine biology. An undergraduate fisheries 
baccalaureate program is offered on the Fairbanks campus.

These diverse units have been brought together to enhance and focus the University’s marine programs. While widely distributed around the State, each has a statewide mandate to provide expertise, conduct research and provide instruction. Alaska is surrounded by a vast marine environment and a strong marine program is 
critical to her future. The faculty of the School of Fisheries and Ocean Sciences are presented.



Dean, School of Fisheries and Ocean Sciences 
Director, Institute of Marine Science 
Professor, Marine Science 
B.A., 1955, University of Wisconsin 
M.S., 1962, University of Wisconsin 
Ph.D., 1965, University of Alaska

VEIIA ALEXANDER

Research program addresses the nitrogen 
cycle in marine and freshwater systems using 
nitrogen-15 tracer techniques to study rates of 
transformation of nitrogen compounds, the factors influencing and controlling these 
rates and the interrelationship between the nitrogen cycle dynamics and primary 
productivity. I have also studied the dynamics and taxonomy of phytoplankton 
populations in arctic lakes and ponds and have studied the effects on natural waters of 
resource development and road construction in the Arctic. The nitrogen cycling 
interests have also extended into terrestrial environments, through studies of nitrogen 
fixation in tundra and taiga ecosystems.

Current research is concentrated on the role of sea ice in the biological productivity 
of arctic and antarctic seas and, specifically, the role of ice, ice-edge regions and 
polynyas in the primary productivity of the Bering Sea. Continued emphasis is on 
studies of the dynamics of ice-edge phytoplankton blooms in the Bering Sea and their 
ecological significance, while working toward a research program on polynyas.
SE LECTED PU B L IC A T IO N S

T h e  n it ro g e n  b a la n c e o f a r c t ic  tu n d ra : P a th w a y s , ra te s an d e n v iro n m e n ta l im p lic a t io n s . It. J.
Barsda te and V. A lexande r, J .  Env iron . Qual. 4:111-117 (1975).

O c e a n o g ra p h y o f th e ea s te rn B e r in g  Sea ice -edge zone in  s p r in g . V. A lexande r and 11. J. N iebauer, 
Lim nol. O ceanogr. 26:1111-1125 (1981).

In f lu e n c e  o f te m p e ra tu re  a n d l ig h t on ra te s o f in o rg a n ic  n it ro g e n  t ra n s p o r t to a lga e in an a r c t ic  
la k e . S. C. W ha len and V. A lexande r, Can. J .  F ish . A qual. Sci. 41:1310-1318 (1984).

O c e a n o g ra p h ic  f r o n ta l s t r u c tu re  an d b io lo g ic a l p ro d u c t io n  o f an ice edge. I I . J. N iebaue r and 
V . A lexande r, Cont. S h e lf  lies. 4:367-388(1985).

A r c t ic  O cean P o llu t io n . V. A lexande r, Oceanus 29:31-35 (1986).
N it ro g e n  d y n a m ic s  in a m a rg in a l sea -ice zone . P. M u lle r -K a rg e r and V. A lexander, Cont. S h e lf  lies. 

7:805-823 (1987).
N it ro g e n  c y c l in g  in a rc t ic  la k e s a n d po n d s . V. A lexande r, S. C. W ha len and K . M. K lin g e n sm ith , In 

H ig h L a titu d e L im no logy , W. P. V in cen t and J. C. E llis -E va n s (eds.), Ih d ro b io lo g ia 172:165-172 
(1989).

R e c e n t s tu d ie s  o f p h y to p la n k to n  b lo o m s a t th e  ic e  e d g e in  th e  s o u th e a s t B e r in g  Sea. 
V . A le xande r and II . J. N iebauer, Rapp. P.-v. Reun. Cons. int. Explor. M er 188:98-107 (1989)
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Associate Professor, Fisheries 
Fisheries Program 
B.A., 1965, Arizona State University 
M.S., 1968, Arizona State University 
Ph.D., 1970, Michigan State University

WILL A K!) K. BAKBKR

Primary interest is the general ecology of fish and habitats they utilize. Past 
research included food habits, growth and reproduction of stream fishes, and biology of 
penaeid prawns. More recent research has included the relationship of southeast 
Alaskan fishes to stream habitat characteristics, influence of oceanic temperatures on 
growth of sockeye salmon, and the migration of arctic grayling on the North Slope.

Recently, interests have been turning to studies on the fisheries management 
process. Questions that are being addressed include: Iiow does the lack of clearly 
defined goals and objectives contribute to friction in fisheries management? How do the 
various participants influence the management process? One hypothesis currently 
being examined is that the different value systems of the various players is the primary 
basis for problems of fish allocation.
SE LECTED PU B L IC A T IO N S

A sse ssm e n t o f f is h  h a b ita t in  s tre am s : G oa ls , c o n s tra in ts , an d a new  te c h n iq u e . M. W. Oswood 
and W . E. Ba rbe r, F ish e rie s 7:8-11 (1982).

T h e  f is h e r ie s  m a n a g em e n t s t r u c tu r e  a n d p ro c e s s u n d e r th e  M F C M A : a N o r t h  P a c i f i c
p e rs p e c t iv e . W. E. Barbe r, F ish e rie s 1 2(6): 10-17 (1987).

A ge v a l id a t io n  o f th re e  a rc t ic  c h a r r s to c k s u s in g  th re e  age d e te rm in a t io n  te c h n iq u e s . W . E.
B a rbe r and G. A. M cFa rlane , T ran s. Am. F ish . Soc. 116:874-881 (1987).

C ir c u l i s p a c in g  and a n n u lu s  fo rm a t io n : Is th e re  m o re th a n  m ee ts th e eye? T h e case o f so cke ye 
s a lm o n (Oncorhynchus nerka). W. E. Ba rbe r and R. J. W a lke r, J .  F ish  Biol. 32:237-245 (1988). 

M a x im um  s u s ta in a b le  y ie ld  liv e s on . W. E. Barbe r, N o rth  Am. J .  F ish . M anage. 8:153-157 (1988).
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Professor, Microbiology 
Institute of Marine Science 
B.S., 1970, University of Minnesota 
M.S., 1973, University of Wisconsin 
Ph.D., 1975, University of Wisconsin

EDWAKI) J. DROWN

Research interests include microbial ecology, biogeochemistry and biotechnology. 
Projects generally emphasize use of pure cultures of eucaryotic algae, cyano-bacteria 
and eubacteria to study microbial processes in aquatic, terrestrial and industrial 
environments. Current projects include studies of nutrient limited growth and 
competition among phytoplank ton, microbial leaching (oxidation) of heavy metals from 
minerals, and enhancement of microbial degradation of organic toxins.
SE LEC TED PU B L IC A T IO N S

A lg a l t r a n s ie n t p h o s p h a te  u p ta k e  k in e t ic s  and th e c e ll q u o ta  co n ce p t. E. J. Brown and R. F.
H a rr is , Lim nol. O ceanogr. 23:35-40(1978).

K in e t ic s  o f p h o s p h a te  u p ta k e  b y a q u a t ic  m ic ro o rg a n ism s : D e v ia t io n s fro m  a s im p le  M ic h a e lis - 
M e n te n e q u a tio n . E. J. B rown, R. F. H a rr is  and J. F. Koonce, Lim nol. Oceanogr. 23:26-34(1978). 

C h em ic a l s p e c ia t io n  o f a rse n ic . E. J. Brown and D. K . B u tton , Bull. Env iron . C oniam . Toxicol. 
21:37-42(1979).

P h o s p h a te - l im ite d  g ro w th  k in e t ic s  o f a g reen a lga . E. J. B rown and I). K . B u tto n , J .  Phyco l. 
15:305-311 (1979).

C o m p e t it io n  b e tw een h e te ro t r o p h ic  a n d a u to t ro p h ic  m ic ro p la n k to n  fo r d is s o lv e d  n u t r ie n ts .
E. J. B row n , D. K . B u tto n and D. S. Lang, Microb. Ecol. 7:i99 -203 (1981).

P h o s p h o ru s - l im ite d  g ro w th  o f a g reen a lga a n d a b lu e -g re e n a lga . I). S. Lang and E. J. B row n , 
Appl. E nv iron . Ecol. 42:1002-1009 (1981).

G ro w th  k in e t ic s  o f Thiobacillus fe rro ox id an s is o la te d fro m  a rs e n ic m in e d ra in a g e . J, F. B raddock, 
H. V . Luongand E, J. B row n , Appl. Env iron . M icrobiol. 48:48-55 (1984).

M ic r o b ia l le a c h in g  o f a rs e n ic  fro m  lo w  s u lf id e  g o ld m in e m a te r ia l. I I . V. Luong, J. F. B raddock 
and E. J. B row n , G eom ic rob io l.J . 4:73-86(1985).

A  m e th o d fo r d e te rm in in g  th e  te m p o ra l re sp on se o f m ic ro b ia l p h o s p h a te  t r a n s p o r t a f f in i t y .
L. A. M o lo ta n d E. J. B row n , Appl. E nv iron . M icrobiol. 51:524-531 (1986).

D e g r a d a t io n  o f p e n ta c h lo r o p h e n o l b y  a F la v o b a c te r iu m  sp . a n d  b y e p i l i t h i c  m ic r o b ia l 
p o p u la t io n s . E. J. B row n , J. J. P iqna te llo , M. M. M a rtin son and R. L. C raw fo rd , Appl. Env iron . 
M icrobiol. 52:92-97 (1986).

S u p p le m e n ta l c a rb o n  use b y m ic ro -o rg a n ism s d e g ra d in g  to x ic  o rg a n ic  c o m p o u n d s  a n d th e 
c o n c e p t o f s p e c if ic  to x ic i t y . J. L ind s trom  and E. J. B rown, H aza rd o u s Waste a n d  H aza rd o u s  
M ate ria ls W in te r Issue 6:195-200 (1989).
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D O N  K. B U T T O N
Professor, Marine Science and Biochemistry 
Institute of Marine Science 
B.S., 1955, University of Wisconsin, Superior 
M.S., 1961, University of Wisconsin, Madison 
Ph.D., 1964, University of Wisconsin, Madison

The general objective is to understand 
biological systems and integrated group 
processes which allow the biosphere to function 
as a unit. Focus is on the movement of dissolved 
nutrients into marine microorganisms by active 
transport. We want to understand it on a 
molecular basis, how component systems are 
regulated by the environment, and organisms 
function collectively to maintain ample dissolved 
nutrient levels for robust populations.

Recent discoveries include a new way for formulating rates of nutrient-limited 
processes that has been used to explain metabolite leakage, redefine traditional kinetic 
constants and predict unknown marine compounds; also the existence of a terpene- 
based food chain, a new general transport mechanism applicable to hydrocarbons, 
conditions that allow most marine bacteria to be cultured, results showing that cosmids 
are appropriate vectors for transferring genes from marine bacteria, measurements 
that show dissolved marine hydrocarbons persist for decades, kinetics that demonstrate 
that the size of Michaelis constants used to characterize marine bacteria is controlled 
by the amount rather than the type of enzymes present, and that flow cytometry is an 
expedient and precise way of physically characterizing aquatic bacteria.

Current goals include characterizing these formerly uncul'urable marine bacteria 
on a taxonomic and biochemical basis, completing development of flow cytometry for 
bacteriological measurements, providing additional details on how active transport 
systems work, continuing to advance theory on the kinetics of microbial processes, and 
understanding aspects of chemical-cooperation among organisms that allow oceans to 
function as a biological unit.
SE LECTED PU B L IC A T IO N S

K in e t ic s  o f b a c te r ia l p rocesses in n a tu ra l a q u a t ic  sys tem s based on b iom a ss as d e te rm in e d  by 
h ig h - re s o lu t io n  f lo w  c y to m e try . I). K . B u tton and B. R. Robertson, Cytom etry 10:558-563 (1989). 

C h a ra c te r iz in g  and s e x in g  lam in a r ia le a n  m e io spo re s b y f lo w  c y to m e try . L. D. D ru e h l, B. It.
Robertson and D. K . B u tton , Afar. Biol. 101:451-456 (1989).

H ig h  re s o lu t io n  f lo w  c y to m e try  as an a n a ly t ic a l to o l fo r a q u a t ic  b a c te r ia  D. K . B u tto n and B. R. 
Robertson, In G. C. S a l/m an (ed.), Proceeding: New Technologies in C y tom e try . In t. Soc. O p tica l 
Eng., Los Angeles, pp. 180-185(1989).

T e rp e n e s in  A la s k a n  w a te rs : C o n c e n tra t io n s , sou rce s , an d th e m ic ro b ia l k in e t ic s  used in  th e i r  
p re d ic t io n . D. K. B u tton and F. J iit tn e r , M ar. Chem. 26:57-66 (1989).

C h a ra c te r iz in g  a q u a t ic  b a c te r ia  a c c o rd in g  to c e ll s ize a n d a p p a r e n t D N A  c o n te n t b y f lo w  
c y to m e try . B. R. Robertson and D. K . Bu tton , Cytcm etrj' 10:70-76 (1989).

4



MICHAEL A. CASTELLINI
Assistant Professor, Marine Science 
Institute of Marine Science 
B.A., 1975, University of California, 

San Diego 
Ph.D., 1981, Scripps Institution of 

Oceanography

Diving animals have remarkable abilities to breath-hold, withstand high 
hydrostatic pressures and survive in very cold water. The adaptations that allow them 
to expand into the marine environment involve biochemical, physiological and 
behavioral components. I am interested in how marine mammals and other diving 
vertebrates ' solve” the problems involved with exercising and diving under water 
while holding their breath. Adaptations for surviving repeated periods of hypoxia 
while diving include alterations in tissue and blood properties, responses of various 
organs to low oxygen and behavioral control of swimming speed, depth, etc. I am 
currently working on how some of these adaptations can be studied in seals undergoing 
repeated bouts of breath-holding while they sleep.

The biology of diving is a broad field that requires that the investigator study not 
only animals in the laboratory, but also how animals fit into their ecological niche. 
Consequently, I am also studying problems associated with water balance during 
fasting in seals, carbohydrate regulation and fat utilization patterns. By combining 
data from the field and the laboratory, we can hope to better understand how these 
interesting animals have adapted to their environment.
SE LECTED PU B L IC AT IO N S

H e m a to c r it v a r ia t io n  d u r in g  s leep apnea in  e le p h a n t seal p u p s . M. A. C as te llin i, D. P. Costa and
A . C. H un tle y , Am . J .  Physiol. 251:R429-R431 (1986).

F a t ty  a c id  m e ta b o lism  in  fa s t in g  e le p h a n t sea l pu p s . M. A . C a s te llin i, D. P. Costa and A. C.
H u n tle y , J .  Comp. Physio l. B157:445-449 (1987).

V is u a liz in g  m e ta b o lic  tra n s it io n s  in  a q u a t ic  m am m a ls : D oes a p n e a p lu s  s w im m in g  e q u a l 
" d iv in g ” ? M. A. C a s te llin i, Can. J .  Zool. 66:40-44 (1988).

B lo o d c h e m is t ry  re g u la t io n  d u r in g  re p e t it iv e  d iv in g  in  W e dd e ll sea ls . M . A. C a s te llin i, R. W. 
Dav is and G. L. Kooym an, Physiol. Zool. 61(5):379-386 (1988).
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Assistant Professor, Fisheries 
Juneau Center for Fisheries and Ocean Sciences 
B.Sc., 1980, University of York, England 
Ph.D., 1985, Woods Hole Oceanographic 

Institution - Massachusetts Institute of 
Technology Joint Program

JEREMY S. COLLIE

Previous work was conducted on Georges 
Bank, a highly productive area of the continental 
shelf, similar in many ways to the East Bering Sea. Production rates of benthic 
invertebrates were measured as was predation on invertebrates by demersal fish. An 
ongoing research interest is the estimation of fish population size. Accurate population 
estimates are required for management decisions as well as to answer basic questions 
about the food web. Methods have been developed to combine relative-abundance 
indices with commercial-catch data and have been applied to numerous fisheries 
ranging from yellowtail flounder to bluefin tuna.

Recent work has concentrated on the design of informative fishing policies to reduce 
uncertainty about population productivity at different stock sizes. Such management 
experiments have been implemented or proposed for a number of salmonid and 
groundfish populations. Our interest in experimental design led to a new design model 
for distinguishing the effects of management actions from environmental trends; this 
design model is currently being used to quantify the effect of lake enrichment on 
sockeye salmon. Proposed research includes a port sampling program for pollock in 
Dutch Harbor and population studies of herring in Sitka Sound.
SE LEC TED PU B L IC A T IO N S

E s t im a t in g  p o p u la t io n  size fro m  re la t iv e  a b u n d a n c e  d a ta  m easu red w i th  e r ro r . J. S. C o llie and 
M . P. Sissenw ine, Can. J . F ish . A quat. Sci. 40:1871-1879 (1983).

L i fe  h is to r y  an d p ro d u c t io n  o f th re e  am p h ip o d  spec ies on Geo rges B a n k . J. S. C o llie , M ar. Ecol.
P rog. Ser. 22:229-238 (1985).

F o o d se le c tio n b y y e l lo w ta i l f lo u n d e r (L im anda ferrug inea) on G eo rges B a n k . J. S. C o llie , Can. J .
F ish . A quat. Sci. 44(2):357-367 (1987).

F o o d c o n s u m p t io n  b y th e y e l lo w ta i l f lo u n d e r in  re la t io n  to p ro d u c t io n  o f its  b e n th ic  p»’ey. J. S.
C o llie , M ar. Ecol. P rog. Ser. 36:205-213 (1987).

A l te r n a t iv e  re c r u i tm e n t m ode ls o f A d am s R iv e r socke ye sa lm o n , O ncorhynchus n erk a . J. S. C o llie 
and C. J. W a lte rs , Can. J . F ish . Aquat. Sci. 44(9): 1551-1561 (1987).

E x p e r im e n ta l d e s ig n s fo r e s t im a t in g  t ra n s ie n t re sp on se s to m anagem en t d is tu rb a n c e s . C. J. 
W u lte rs , J. S. C o llie and T. Webb, Can. J .  F ish . Aquat. Sci. 45:530-538 (1988).

6



Associate Professor, Marine Science 
Institute of Marine Science 
B.S., 1964, University of Washington 
M.S., 1967, University of Washington 
Ph.D., 1971, University of Washington

Zooplankton and micronekton communities 
in the sea represent important linkages in 
processes of organic matter transfer to higher- 
level consumers, including fishes, marine 
mammals and sea birds. The strong seasonality 
of Alaska’s marine production cycle results in 
variable stocks of these small consumers imposed 
on in te rannual and longer-term period 
variability responding to changing physical 
conditions. Year-to-year fluctuation in fish, bird, 
and mammal stocks presumably reflects 
interannual differences in food availability as 
well as losses to predators.

Distributions of Alaska’s oceanic and shelf zooplankton populations reflect large 
and mesoscale physical oceanographic features, including currents and frontal systems. 
In the eastern Bering Sea, partitioning of the remarkably broad continental shelf by 
permanent oceanographic fronts prevents the cross-shelf transfer of oceanic 
zooplankton, resulting in side-by-side ecosystems that process organic matter in quite 
different ways. In the much more advective Gulf of Alaska, frontal systems are absent 
and oceanic and neritic species mix freely across the shelf and into the protected inside 
waters.

Continuing research explores relationships between zooplankton and micronekton 
distributions and seasonal, interannual and longer-period variability in physical 
oceanography. The ultimate goal is to predict biological responses from weather and 
climate variability alone. Present studies focus on processes affecting forage stocks for 
Pacific salmon in the Gulf of Alaska.
SE LEC TED PU B L IC AT IO NS

B e r in g  Sea z o o p la n k to n  an d m ic ro n e k to n  com m u n it ie s w i th  em phas is on a n n u a l p ro d u c t io n . 
R. T . Cooney, In The Eas te rn Be rin g Sea Shelf: Oceanography and Resources, Vo l. 2, D. W. Hood and 
J. A. Ca lde r (eds.), NO AA , U n iv . W ash ing ton Press, Seattle , pp. 947-974 (1981).

T r o p h ic  im p lic a t io n s  o f c ro s s -s h e lf co p e p o d d is t r ib u t io n s  in  th e s o u th e a s te rn  B e r in g  Sea. R. T.
Cooney and K . Coyle, M ar. Biol. 70:187-196 (1982).

S om e th o u g h ts  on the A la s k a  C oas ta l C u r re n t as a fe e d in g  h a b ita t fo r ju v e n i le  sa lm o n . R. T. 
Cooney, In Proc. W orkshop on the In fluence o f Ocean C ond ition on the P roduction o f Salmonids, 
W. Pearcy (ed.), M u rine Science Cente r, New Port, Oregon (1984).

T h e  o c c u r re n c e  o f th e s u b t r o p ic a l co p e p o d M esoca lanu s tenu ico rn is in  C o lu m b ia  Bay , P r in c e  
W il l ia m  S ound , A la s k a . R. T. Cooney and K. Coyle, Crus<act*ana49(3):310-313 (1985).

T h e  seasona l o c c u r re n c e  o f N eoca lanu s crista tus, N eoca lanu s p lum chrus, and Euca lanu s b u n g ii o v e r 
th e  s h e lf o f th e n o r th e rn  G u l f o f A la s k a . R. T. Cooney, Cont. S h e lf  Res. 5:541-553 (1986).

G u l f o f A la s k a : Z o o p la n k to n . R. T. Cooney, In The G u lf o f A laska : Phys ica l E n v iro nm e n t and 
B io log ica l Resources, I). W. Hood and S. T. Z im m e rm an (eds.), N O AA , U .S. Dept. Commerce , 
W ash ing ton , D.C., pp. 285-303 (1986).

ROBERT T. COONEY
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I). DOUGLAS COUGHKNOWEK
Associate Professor, Fisheries 
Marine Advisory Program, Ilomer 
B.S., 1963, Oregon State University 
M.S., 1963, Oregon State University 
M.S., 1972, Oregon State University

Principal responsibility is to provide 
technical and educational assistance to the 
marine users of the Kenai Peninsula out of the 
Homer Marine Advisory Program office. The 
major user groups are the commercial fishing 
industry and the marine recreational fishing 
industry. Services provided by the Marine 
Advisory Program include access to the latest 
marine research on a variety of topics and issues 
of interest to these diverse user groups. I try to meet the educational needs of these 
groups by conducting and sponsoring workshops and seminars on appropriate topics 
utilizing, whenever possible, University of Alaska faculty whose areas of expertise fit 
the topic at hand.

The economic impact of commercial and recreational fisheries cn local economics 
has been and continues to be a topic of major interest. This interest has led me to 
conduct several research projects in Homer and Seward. The reports that resulted from 
these studies have documented the dollars and jobs generated by the commercial 
fishing industry in Homer and the charter boat industry in Homer and Seward. These 
results have proven useful to industry and government representatives in both of these 
areas.

Areas of additional interest include: marine safety and survival, developing marine 
recreational potential, handicapped access to recreational fishing, fishing with light, 
fisheries oceanography, computer applications for the fishing industry and remote 
sensing for the fishing industry.
SE LEC TED PU B L IC AT IO NS

D e te rm in in g  sac ro e p e rc e n t f o r  h e r r in g . D. D. Coughenower, A laska Sea-Gram No. 8 , A la ska Sea 
G ra n t College P rogram , 4 pp. (1984).

H om e r , A la s k a , c h a r te r f is h in g  in d u s t r y  s tu d y . D. D. Coughenower, M a rin e A d v is o ry B u lle t in  
No. 22, A la ska Sea G ran t College Program , U n iv . A laska Fa irb a n ks (1986).

C o m p u te r use in  A la s ka . D. D. Coughenower, W estern Com pu te r News, In fo rm a tio n Series No. 2, 
3 pp. (1987).

C o m m e rc ia l f is h in g  in d u s t r y  s tu d y  (H om e r, A la s k a ) . D. D. Coughenower, M a r in e A d v is o ry B u lle t in  
No. 33, A la ska Sea G ran t College P rogram , U n iv . A laska Fa irb a n ks (1987).

C h a r te r b o a t se rv ic e s fo r p e o p le  w i th  p h y s ic a l d is a b i l i t ie s . D. D. Coughenower, M a r in e A d v iso ry 
B u lle t in  No. 35, A laska Sea G ra n t College P rogram (1988).

U s in g  c h em ic a l lig h ts l ic k s  in  th e  h a l ib u t f is h e ry  -  A  d e m o n s tra t io n  p ro je c t. D. D. Coughenower 
(D is tr ib u te d fo r in te rn a l rev iew ).
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CHARLES A. CRAPO
Assistant Professor,
Seafood Technology 
Marine Advisory Program, Kodiak 
B.S., 1974, Oregon State University 
M.S., 1983, Oregon State University

Full utilization of Alaska’s fishery resources has long been a goal of its seafood 
industry. To help achieve this aim, basic food science and technology is being used to 
answer many of the handling and processing problems encountered in both the 
traditional and developing fisheries. Maintaining product quality, developing new and 
marketable seafood products and utilizing processing wastes are among the efforts of 
the seafood technology program.

Current research efforts include the successful development of skinless, boneless 
pink salmon fillet products, characterization of waste flows from Alaska seafood 
processing plants and onboard handling studies. The ongoing Salmon Quality 
Education Project provides yearly quality control and handling workshops for 
processors, fishermen and other segments of the industry.
SE LEC TED PU B L IC AT IO NS

Ice re q u ire m e n ts  fo r c h il le d  se aw a te r sys tem s. E. Ko lbe, C. Crapo and K. Il ild e rb ra n d , M arin e  
F ish e r ie s  Review 47(4):33 (1985).

P e r fo rm a n c e  a n d o p e ra t io n  o f c h i l le d  s e a w a te r sy s tem s a b o a rd  A la s k a n  f is h in g  ve sse ls .
C .C rapo , M a rin e Adv iso ry B u lle t in  No. 19, A la ska Sea G ra n t C o llege P rog ram , U n iv . A la s k a 
Fa irb an ks (1985).

S a lm o n q u a l i t y : T h e e ffe c ts o f de la ye d c h i l l in g . C. Crapo, J, Doyle and D. E. K ram e r, M a r in e 
A dv iso ry B u lle t in  No. 23, A laska Sea G ran t College P rogram , U n iv . A laska Fa irbanks (1986).

N ew  p ro d u c ts  fro m  p in k  sa lm on . C. Crapo, A la sk a  M arin e  R esource Q uarterly , Vo l. II, No 2 , U n iv . 
A la ska (1987).

A i r  s h ip m e n t o f fre s h  fis h : A  p r im e r fo r s h ip p e rs  and c a rg o h a n d le rs . C. C rapo and B. Paust, 
M a r in e Adv iso ry B u lle t in  No. 32, A laska Sea G ra n t College P rogram , U n iv . A la s k a F a irb a n k s 
(1987).

S a lm o n q u a l i t y : T h e e ffe c ts o f e le va te d re fr ig e ra te d  s e aw a te r c h i l l in g  tem p e ra tu re s . C. Crapo 
and E. E ll io t , M a rin e Adv iso ry B u lle t in  No. 34, A laska Sea G ra n t College Program , U n iv . A la ska 
Fa irb anks (1987).

D e v e lo pm e n t a n d e va lu a t io n  o f sk in le s s , bone le ss p in k  sa lm o n p ro d u c ts . C. Crapo, In S. O tw e ll 
(ed.), Proceedings o f the 12th Annua l T rop ica l and Sub trop ica l F ishe rie s Techno log ica l Conference, 
U n iv e rs ity  o f F lo r id a Sea G ran t Program , G a ine sv ille (1989).

R e to r t p o u ch e s fo r sea food . C. Crapo, A lask a  M arin e  R esou rce Q uarterly , Vo l. I l l ,  No. 3, U n iv . 
A la ska Fa irbanks (1989).

Y ie ld s  a n d re co v e r ie s o f P a c if ic  f.s h and s h e llf is h . C. Crapo, B. Paust and J. B a b b itt , M u r in e  
Adv iso ry B u lle t in  No. 37, A laska Sea G ran t College P rogram , U n iv . A laska Fa irbanks (1988).
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PAULA J. CULLEN BERG
Assistant Professor, Fisheries 
Marine Advisory Program, Dillingham 
B.S., 1977, Brown University 
M.S., 1982, University of Washington

Technical assistance and instruction in the areas of commercial fisheries 
development, finances for fishermen, regulation and management of fisheries. Primary 
focus is on development of rural western Alaska fisheries.

Projects have included development of a small scale halibut fishery in Bristol Bay, 
exploration of options for native village corporations in the recreation industry, 
economic analysis of the Bristol Bay Herring Marketing Co-op, investigation of 
employment and training oflocal residents in fisheries related industries.
SE LEC TED PU B L IC A T IO N S

G i l ln e t h a n g in g . P. J. Cu llenberg , M a r in e A d v iso ry B u lle t in  No. 28, A la s ka Sea G ra n t C o llege 
P rogram , U n iv . A laska Fa irbanks (1986).
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Professor, Fisheries
Marine Advisory Program, Anchorage
B.S., 1959, University of Washington

JOHN P. DOYLE

Principal professional interest is the interpretation and dissemination of the results 
of basic research and scientific knowledge to the maritime public. This interest 
includes the definition and explanation of the public need for new knowledge in marine 
affairs to the academic community. Developing channels between academia and the 
public at large is a part of that function.

Teaching specialties include fisheries oceanography for the fishing public. The use 
of physical and biological parameters is an important tool in the efficient harvest of 
fish. A second area of teaching interest is care and handling of fish to improve quality 
and extend shelf life. This includes demonstration projects of the effects of temperature 
and different handling practices on shelf life.
SELECTED PU B L IC A T IO N S

S w im m in g  b e h a v io r o f c h um  sa lm on . H. Penning ton and J. P. Doyle, A lask a  S eas a n d  Coasts, 10(1) 
(1982).

S a lm o n q u a l i t y : T h e e ffe c ts o f de la ye d c h i l l in g . C. Crapo, D. E. K ram e r and J. P. Doyle, M a r in e 
A dv iso ry B u lle t in  No. 23, A laska Sea G ra n t College P rogram , U n iv . A la ska Fa irbanks (1986). 

H o k k a id o  a n d A la s k a  u n iv e rs it ie s  c o o p e ra t iv e  f is h e r ie s s tu d ie s . J. P. Doyle , O ceanus 30:1 (1987). 
H a n d b o o k  o f h a n d lin g  w h ite  f is h  a b o a rd th e  fis h in g  vesse l. J. P. Doyle and C. Jensen, M a rin e 

Adv iso ry B u lle t in  No. 36, A laska Sea G ra n t College P rogram , U n iv . A la ska Fa irb anks (1988). 
S ea food s h e lf l i fe  as a fu n c t io n  o f te m p e ra tu re . J. P. Doyle, A la ska Sea-G ram No. 30, M a r in e  

A d v iso ry P rogram , A laska Sea G ran t College P rogram (1989).
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SVEN O. E. EBBESSON
Professor, Marine Science and 

Neuroscience 
Institute of Marine Science 
B.A., 1957, Southwestern College, 

Kansas
Ph.D., 1964, University of Maryland

Research on development and 
evolution of brain circuits in our 
laboratory is gradually changing 
to studies on alteration of neural circuits during the lifetime of the organism. Our 
studies on sharks and other primitive vertebrates hax,c provided new insights into how 
pathways in the brain evolved. The presumed evolutionary development is very 
similar to ontogenetic development; more complex structural arrangements appear to 
develop by a process of parcellation in which new structures surprisingly have fewer 
types of connections. These findings explain, to a certain extent, how the nervous 
system repairs itself after injury.

In recent years, we have become intrigued with the changes in the salmon brain as 
the fish goes through life, changing behaviors in the process. Of particular interest are 
the changes in circuitry and neurotransmitters during smoltification and during their 
final migration to their natal stream. Since it appears likely that some of the brain 
changes can be altered by experimental means, the research may provide insights into 
such phenomenon as nerve regeneration.
SE LEC TED PU B L IC A T IO N S

M u lt im o d a l to ru s  in  th e  w e a k ly  e le c tr ic  f is h  (E igenm ann ia ). S. Scheich and S. 0 . E. Ebbesson, 
S p rin ge r-V e rla g , 69 pp. (1983).

E v o lu t io n  an d o n to g e n y o f n e u ra l c irc u its . S. 0 . E. Ebbesson, Behav. B ra in  Sci. 7:321 -331 (1984). 
S om e p r im a r y  o l fa c to r y  axon s p ro je c t to th e c o n tra la te ra l o lfa c to r y  b u lb  in  X en o p u s  la ev is .

S. 0 . E. Ebbesson, G. T . Bazer and J. A. Jane, Neuro-Sci. Lett. 65:234-238(1986).
C han ges w i th  age in  to ta l b ra in  c o n te n t o f b io g e n ic am in e s in  coho sa lm o n (O nco rhynchus k isu tch  

W a lb a um ). S. 0 . E. Ebbesson, G. T. Bazer, R. P. Ba iley , J. B. Reynolds and J. E. Sm ith , B ra in  lies. 
405:175-177(1987).

A  c o b a lt - ly s in e  s tu d y  o f p r im a r y  o lfa c to r y  p ro je c t io n s  in  k in g  s a lm o n  f r y  (O n co rh y n c h u s  
ts h aw y ts c h a W a lb a um ). G. T. Bazer, S. 0 . E. Ebbesson, J. B. Reynolds and R. P. B a ile y , Cell T issu e  
Res. 248:499-503(1987).

R e t in a l p ro je c t io n s  in  th e  c h a in  p ic k e re l (Esox niger). G. T. Bazer and S. 0 . E. Ebbesson, C ell T issu e  
Res. 248:227-229(1987).

D o u b le  la b e lin g  o f n e u ra l c ir c u i ts  u s in g  h o rs e ra d is h  p e ro x id a s e and c o b a lt. S. 0 . E. Ebbesson 
a n dG .T . Bazer, J . N eurosci. Meth. 20:1-5(1987).

P re y -c a tc h in g  in  to a d s : A n  e x c e p tio n a l n e u ro e th o lo g ic a l m ode l. S. 0 . E. Ebbesson, Behau. B ra in  
Sci. 10:375-376 (1987).

T h e A la s k a  W A M I M e d ic a l E d u c a t io n  P ro g ram : F a c to rs a f fe c t in g  s p e c ia lty  ch o ic e a n d p ra c t ic e  
lo c a t io n . S. 0 . E. Ebbesson, Arct. Med. Res. 45:17 (1987).

T h e p a rc e l la t io n  th e o ry  an d a lte ra t io n s  in b ra in  c i r c u i t r y  a f te r in ju r y . S. O. E Ebbesson, In  
Theo re tica l and Con trove rs ia l Issues in Recovery A fte r B ra in  Damage, C hap te r 13, S. F in g e r , 
T . Leverc, C. It. A lm li and D. G. Ste in (eds.), P lenum Press, N .Y ., pp. 191-199 (1988).
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Professor Emeritus, Marine Science 
Institute of Marine Science 
B.A., 1950, New York University 
M.S., 1955, University of Washington 
Ph.D., 1959, University of Washington

ROBERT ELSNER

Marine mammals are important participants in the marine ecosystem. 
Understanding their physiological adaptations provides an essential basis upon which 
decisions regarding their management and conservation can be made. My research has 
centered upon these species, of which the seas around Alaska provide an abundant 
resource. Diving seals are excellent models for the study of mammalian responses to 
oxygen lack and for clarifying the cardiovascular reactions to asphyxia. Some of these 
adaptations have implications for medical science. Current research includes 
comparative studies of marine and terrestrial species concerned with oxygen transport 
and requirements of the heart and of its tolerance of hypoxia. Other investigations 
concern the sensory basis of navigation and orientation abilities in arctic and antarctic 
seals.
SE LEC TED PU B L IC A T IO N S

D iv in g  a n d a s p h y x ia : A  c om p a ra t iv e  s tu d y  o f a n im a ls  and m an . R. E isne r and B. A . Gooden, 
Monograph o f the Phys io log ica l Socie ty (U .K .), Cam bridge U n iv e rs ity Press, 168 pp. (1983).

W h a t d iv in g  a n im a ls m ig h t te l l us a b o u t b lo o d f lo w  re g u la t io n . B. A. Gooden and R. E is n e r , 
Perspectives Biol, a n d  Med. 28:465-474 (1985).

C o ro n a ry  c ir c u la t io n  a n d m y o c a rd ia l segm en t d im e n s io n s in  d iv in g  sea ls . R. E is n e r, R. W . 
M illa rd , J. K jekshus , P. C. W h ite , A . S. B lix and S. Kemper, Am. J .  Physio l. 249:111119-111126
(1985).

C o p in g  w i th  a s p h y x ia . R. E isne r and M . deBurgh D a ly , News inP hy sio l. Sci. 3:65-69 (1988). 
A n a e ro b ic  c o n t r ib u t io n s  to m e ta b o lism  in  d iv in g  sea ls . R. E isne r, Can. J .  Zool. 66:142-143 (1988). 
Im p l ic a t io n s  fro m  p h y s io lo g ic a l s tu d ie s o f m a r in e  m am m a ls . It. E isne r and L. L. W ickham , M arin e  

M am m al Sci. 4:34-43(1988).
B lo o d v is c o s ity  in p h o c id  sea ls : P o s s ib le a d a p ta t io n s  to  d iv in g . L. L. W ickham , R. E isne r, P. C.

W h ite and L. H. C o rne ll, J .  Comp. Physio l. 159:153-158(1989).
B e h a v io ra l a n d p h y s io lo g ic a l re sponses o f a r c t ic  sea ls d u r in g  u n d e r- ic e  p ilo ta g e . R. E isn e r, 

I). W a rtzok , N. Sonafrank and B. K e lly , Can. J. Zool. (In press).
P e rs p e c t iv e s in  d iv in g  an d a s p h y x ia . It. E isne r, U ndersea  B iom ed ica l R esearch (In press).
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ROBERT M. FAGEN
Associate Professor, Biometrics 
Juneau Center for Fisheries and Ocean Sciences 
B.S., 1967, Massachusetts Institute of 

Technology 
M.S., 1968, University of Michigan 
Ph.D., 1974, Harvard University

Principal research interests spotlight behavior and population dynamics of high- 
latitude vertebrates in estuarine and nearshore habitats of southeastern and 
southwestern Alaska. Recent work emphasizes the role of behavior in population 
dynamics of commercially-important Alaskan fishes and some of their major predators. 
Species studied include walleye pollock, pink and chum salmon, and brown bear. 
Techniques used in this research include exploratory and graphical data analysis with 
the S interactive statistical computing system, hydroacoustic monitoring, and direct 
observation and measurement of behavior.

Chief recent findings include long-term declines in size of sport-caught chinook 
salmon in southeastern Alaska, sensitivity of pink salmon stock fluctuations to input of 
large-scale hatchery production, and prolonged gregariousness of adolescent brown 
bears on salmon streams.
SE LEC TED PU B L IC A T IO N S

A  g e n e ra liz e d h a b ita t m a tc h in g  ru le . R. Eagen, Euol. Ecol. 1:5-10 (1987).
P h e n o ty p ic  p la s t ic i t y  an d soc ia l e n v iro n m e n t. R. Eagen, Euol. Ecol. 1:287-302 (1987).
P o p u la t io n  e ffe c ts o f h a b ita t change : Q u a n t i ta t iv e  assessm en t. R. Eagen, J .  W ildl. M anag e . 

52:45-53(1988).
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■

FRANCIS H. FAY
Professor, Marine Science
Institute of Marine Science
B.S., 1950, University of New Hampshire
M.S., 1952, University of Massachusetts
Ph.D., 1955, University of British Columbia

The North Pacific and arctic waters adjoining Alaska contain one of the richest, 
most diverse assemblages of marine mammals in the world. Coexisting here are forms 
representative of nearly all of the major, recent taxa in environmental settings ranging 
from arctic pack ice to temperate estuaries and from intertidal to abyssal depths. The 
potential opportunities for broad comparative studies of their taxonomy, anatomy, 
behavior, physiology, ecology, and population dynamics are unparalleled. Here, also, 
these mammals are linked with unusual social, economic, and political issues because 
of their importance to native peoples of Alaska and Siberia, whose rich cultural 
heritage was founded on and still is sustained by this abundance and diversity.

Primary research interests lie in the phylogeny, ecology and pathology of the seals, 
sea lions, and walruses of the region. Current focus is on taxonomy and population 
dynamics of walruses, comparative and functional anatomy of the Pinnipedia, and 
pathology of Alaskan marine mammals.
SE LEC TED PU B L IC A T IO N S

C om p a ra t iv e  m o rp h o lo g y  o f th e s k u l l o f th e r ib b o n  sea l, H istriophoca fa sc ia ta (Z im m e rm a n n ) , 
w i t h  re m a rk s  on th e sy s tem a tic s o f P h o c id a e . J. J. B u rns and F. I I . Fay, J .  Zool. (London) 
161:363-394(1970).

T h e  ro le  o f ic e in  th e  eco lo g y o f m a r in e  m am m a ls o f th e B e r in g  Sea. F. H . Fay, In Oceanography o f 
the B e rin g Sea, D. W . Hood and E. J . K e lle y (eds.), In s t. M a r. Sci., U n iv . A la s k a F a irb a n k s , 
pp. 383-399 (1974).

A  re v ie w  o f th e ta x o n o m y and n om e n c la tu re  o f N o r th  P a c if ic  h a rb o u r sea ls . P. D. Shaughnessy 
and F. H . F a y .J . Zool. (London) 182:385-419 (1977).

M ass n a tu ra l m o r ta l i t y  o f w a lru s e s (O dob enu s  rosm arus) a t St. L a w re n c e  Is la n d , B e r in g  Sea, 
a u tu m n  1978. F. I I . Fay and B. P. K e lly , A rctic 33:226-245 (1980).

E c o lo g y a n d B io lo g y o f th e P a c if ic  W a lru s , O dobenu s ro sm a ru s  d iv e rg e n s I l l ig e r . F . I I . F a y , 
N . Am . Fauna No. 74, U.S. F ish and W ild life  Service, W ash ing ton , D.C. (1982).

S o v ie t-A m e r ic a n  C o o p e ra t iv e  R esea rch on M a r in e  M am m a ls , V o l. 1. P in n ip e d s . F. I I . Fay and 
G. A. Fedoseev (eds.), NO AA Tech. Rept. NM FS 12, N a tio n a l M a rin e F ishe rie s Serv ice , Sea ttle , 
W ash ing ton (1984).
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Professor, Marine Science and Biology 
Institute of Marine Science 
B.A., 1948, University of California, Los Angeles 
M. A., 1951, University of California, Los Angeles 
Ph.D., 1956, Stanford University, Hopkins 

Marine Station

HOWARD M. FED Ell

Marine benthic systems in Alaskan waters 
have been examined as a result of projects 
sponsored by the Alaska Sea Grant College 
Program and the Outer Continental Shelf Envi­
ronmental Assessment Program (OCSEAP).
Investigation of the intertidal and subtidal 
benthos of the Alaska shelf has been the major 
endeavor of our biological group. Although 
studies mainly considered unstressed systems, 
several investigations of stressed benthic 
systems were accomplished. Examinations of the 
distribution, abundance and biology of intertidal and subtidal invertebrates have been 
the primary objectives of our investigations. Additional projects have addressed the 
interaction of benthic invertebrates and demersal and nektobenthic fishes. Work with 
larval crustaceans and fishes has been designed to assess the relationship between 
larval survival and growth, and the quality and quantity of food available to them. The 
reproductive biology of the Tanner crab has also been investigated.

Specific investigations have been pursued in Prince William Sound, Cook Inlet, bays 
of Kodiak and Afognak Islands, Unalaska Bay, Prudhoe Bay and offshore areas of the 
Northeast Gulf of Alaska, the Bering Sea, and the Chukchi Sea. A broad spectrum of 
research topics on a variety of invertebrates and a number of species of fishes have been 
examined.
SELECTED PU B L IC A T IO N S

On th e  m e th o d s used b y th e s ta r f is h  P is a s te r  o c h ra c e u s in  o p e n in g  th re e  ty p e s o f  b iv a lv e  
m o llu s c s . I I . M . Feder, Ecology 36:764-767 (1955).

B io lo g y o f th e h a rp a c t ic o id  c o p e p o d , H arp ac ticu s  u n irem is K ro y e r , o n D a y v i l le  F la ts , P o r t 
V a ld e z , A la s k a . S. C. Jew e tt and H. M . Feder, O phelia 16:111-129 (1977).

T h e  fo o d o f p o s t - la r v a l k in g  c ra b , P a ra li th o d e s  c a m ts c h a t ic a , in  K a c h e m a k  B a y , A la s k a  
(D e ca p o d a , L ith o d id a e ) . H. M . Feder, K. M cCumby and A. J. Pau l, C ru s tacean a 39 :315-318(1980). 

F ood o f th e  T a n n e r c ra b  C hionoece tes b a ird i n e a r K o d ia k  Is la n d , A la s k a . S. C. Jew e tt and I I . M.
Feder, J .  C rust. Biol. 3:196-207(1983).

T h e s u b t id a l b e n th o s . H . M . Feder, In The G u lf o f A laska : Phys ica l and B io log ica l E n v iro nm en t, D. W. 
Hood and S. T. Z imm erm an (eds.), N O AA , U.S. Dept. Commerce, W ash ing ton , D .C ., pp. 347-396
(1986).

T h e  in te r t id a l zone . H. M . Feder und B. Bryson-Schwafe l, In E n v iro nm en ta l Stud ies in P o rt Va ldez, 
A la ska : A  Basis fo r Management, D. Shaw and J. M . Hameedi (eds.), S p ringe r-V e rlag , New Y o rk , 
pp. 117-164(1988).

T h e b e n th ic  e co lo g y o f L o c h L in n h e  an d L o ch E il , a s c a - lo c h  sy s tem  on th e  w e s t c o a s t o f 
S c o t la n d . V . B io lo g y o f th e d o m in a n t s o ft -b o t to m  e p ifa u n a  a n d th e ir  in te ra c t io n  w ith  th e 
in fa u n a . H . M. Feder andT . I I . Pearson, J. Exp. M ar. Biol. 116:99-137 (1988).
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Associate Professor, Seafood 
Biochemistry 

Fishery Industrial Technology Center
A.B., 1971, Oberlin College 
Ph.D., 1979, University of Michigan

JOHN S. FRENCH

Changes in the fundamental biochemical and biophysical interactions of proteins 
with each other and with lipid constituents can result in substantial changes in the 
value of fisheries resources for seafood products. Degradation of seafood quality can 
result from environmental and physiological changes in addition to the postmortem 
handling and processing of fish. Stabilization of fish tissues presents some unique 
biochemical problems since in many cases processing and storage occur in the same 
temperature range as growth and optimal enzymatic activity.

Recent studies have helped elucidate the functions of various muscle proteins with 
respect to the properties of minced fish products, such as surimi, the roles of hydrolytic 
and oxidative enzymes in deterioration of fish tissues and oils, and the effects of 
reproductive development and geographic distribution on the content, nutritional 
quality and stability of fish oils and other fishery products.
SE LEC TED PU B L IC A T IO NS

B io c h e m ic a l s tu d ie s  on d r u g  m e ta b o lism : Is o la t io n  o f m u l t ip le  fo rm s  o f l iv e r  m ic ro s o a l 
c y to c h ro m e  1M 50. M. J. Coon, J. L. V e rm ilio n , K. P. Va ts is , J . S. French, W . L. Dean and I). A. 
Haugen, In D rug M etabo lism  Concepts, D. M. Je rin a (ed.), ACS Symposium Series No. 44, pp. 46-71 
(1977).

P ro p e r t ie s  o f N A D P H -c y to c h rom e P-450 re d u c ta s e p u r i f ie d  fro m  r a b b i t l iv e r m ic ro som es . J. S.
F rench and M . J. Coon, Arch. Biochern. B iophys. 195:565-577 (1979).

I n te r a c t io n  o f c y to c h rom e P-450, N A D P H -C y to c h ro m e  P -450 re d u c ta s e , p h o s p h o l ip id  a n d 
s u b s tra te  in  th e re c o n s t itu te d  l iv e r m ic ro s om a l enzym e sys tem . J. S. French, F. P. Guengerich 
and M .J . Coon, J . Biol. Chem. 255:4112-4119 (1980).

O n th e p o s s ib le  re la t io n s h ip  o f c y to c h rom e P-450 to a lc o h o l m e ta b o lism : F u n d am e n ta l a spe c ts 
o f th e  m ic ro s om a l h y d r o x y la t io n  sy s tem , in c lu d in g  p r o p e r t ie s  a n d in te r a c t io n s  o f th e 
c om p o n e n ts . M. J . Coon, A. V. Person and J. S. French, In A lcoho l and A ldehyde M e tabo liz ing 
System s IV , K. G. T hu rm an (ed.), P lenum , New Yo rk , pp. 1 1-22 (1980).

G e o g ra p h ic  v a r ia t io n  o f PSMO com p o n e n ts in  sockeye s a lm o n l iv e r m ic ro som es . J. S. French , 
M ar. E nv iron . Res. 14:417-418 (1984).

M e ta b o l ic  c o n v e rs io n  o f c y c lo h e xa n e by P a c if ic  sa lm on . J. M. Kenn ish , C. Montoya, J. F. W h its c lt 
and J . S. French , M arin e  Environ. Res. 17:129-133 (1986).

P o s tm o r te m  changes in  m usc le p ro te in  s t ru c tu re  as fis h q u a l i t y  in d ic e s . J. S. French, In Seafood 
Q u a li ty  D e te rm in a tio n , D. E. K ram e r and J. T . L is to n (eds.), E ls e v ie r Science P u b lis h e rs , 
Am s te rdam , Ne the rlands , pp. 137-152 (1987).

F is h  o il a n a ly s is  u s in g  T L C -F ID . J. F. W h itse tt, J . M. Kenn ish , I). E. K ram e r and J. S. F rench , In 
Seafood Q u a lity D e te rm ina tion , D. E. K ram e r and J. T. L is to n (eds.), E lsev ie r Science Pub lishe rs , 
Am ste rdam , Nethe rlands , pp. 161-174 (1987).
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RICHARD GARD
Professor, Fisheries
Juneau Center for Fisheries and Ocean Sciences 
B.A., 1950, University of California, Berkeley 
M.A., 1953, University of California, Berkeley 
Ph.D., 1958, University of California, Berkeley

Most Alaskan salmonid fisheries harvest 
mixed stocks or subpopulations of each exploited 
species. To obtain the optimal yield for each 
species, it is important for managers to be able to 
differentiate various stocks. One line of research 
has involved the identification of early- and late- 
spawning stocks of sockeye salmon in the Karluk 
River system on the basis of size, fecundity and 
freshwater age. Additionally, two stocks of arctic 
char have been identified from the Wood River 
system on the basis of growth characteristics and 
further work is in progress involving numbers of 
gill rakers and pyloric caeca.

Another line of research involves aging studies of fishes and marine mammals. 
Tests on the accuracy of aging scales of New Zealand quinnat (chinook) salmon showed 
that experienced readers were quite consistent with each other in assigning ages to a 
single stock, but agreement declined significantly when mixed stocks were used. 
Research on aging gray whales from their tympanic bullae is in progress.

Determination of accurate population estimates for marine mammals is essential 
for rational management of these animals. Use of aerial and shore-based counts of 
cetaceans in estimating population levels has been investigated. We found that these 
two methods gave similar population estimates when applied simultaneously to gray 
whales in a discrete area. However, varying environmental conditions, especially wind 
and fog, had a profound influence on estimates derived by either method.
SE LECTED PU B L IC A T IO N S

A e r ia l censu s o f g ra y w h a le s in  B a ja C a l i fo rn ia  la g o o n s , 1970 an d 1973, w ith  no te s on b e h a v io r , 
m o r ta l i t y  a n d c o n s e rv a t io n . R. Gard, Calif. F is h G am e 60(3): 132-144 (1974^

A e r ia l censu s a n d p o p u la t io n  d yn am ic s s tu d y  o f g ra y w h a le s in  B a ja C a l i fo rn ia  d u r in g  th e 1976 
c a lv in g  a n d m a tin g  season . R. Gard, N a t. Tech. In fo r. Serv. Pub. PB -275297 ,25 pp. (1977).

T e s ts on the a c c u ra c y  o f a g e in g N ew Z ea la nd q u in n a t s a lm o n (O ncorhynchus ishaw y tsch a) fro m  
th e ir sca les . I I . T. B ilto n , M. F la in , P. Lucas, P. K ea rto n and R. Gard , Canad ian Tech. Rept. o f 
F isheries and Aqua tic Sci. No. 1199,16 pp. (1983).

E ffe c ts o f w in d , tid e , tim e a n d da te on a e r ia l c o u n ts o f g ra y w ha le s . R. Gard and J. II . C la rk , In  
Proceedings o f the W orkshop on B io log ica l In te ra c tio n s among M a rin e M ammals and Commercia l 
F ishe ries in the Southeastern Be ring Sea. B. R. M e lte ff and D. H . Rosenberg (eds.), Sea G ran t 
Rept. 84-1, U n iv . A laska Fa irbanks , pp. 237-241 (1984).

D i f fe r e n t ia t io n  o f s u b p o p u la t io n s  o f socke ye sa lm o n , K a r lu k  R iv e r sys tem , A la s k a . R. Gard,
B. D ru cke r and R. Fagen, In Sockeye salmon (O nco rhynchus nerko) popu la tion b io logy and fu tu re 
m anagement, I I . D. Sm ith , L. M argo lis and C. C. Wood (eds.). Canad ian Special P ub lic a tio n o f 
F ishe rie s and Aqua tic Sci. No. 96, pp. 408-418(1987).
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Assistant Professor, Fisheries 
Marine Advisory Program, Sitka 
B.S., 1980, University of Alaska Fairbanks 
M.S., 1983, University of Washington

DOLORES A. GARZA

Principal areas of involvement include 
seafood marketing, fishery business develop­
ment, sea and shore survival, marine mammal 
management, and aquaculture development.

The development of village-based resource 
industries is imperative to the long-term 
economic stability of Alaska. The development 
of under-utilized resources such as sea cucumber, 
laminaria and sea urchin requires product dev­
elopment and market testing. New fishery business development may also include 
high quality production of presently-utilized resources.

Water-related and outdoor-oriented accidental deaths in Alaska are four times the 
national average. Outdoor safety and survival education is crucial to reducing this 
unwarranted loss of lives. Education through college and school courses is provided to 
commercial and personal-use fishermen, hunters, and Alaska’s youth. Additionally, 
educational materials and curricula are being developed for broad-based distribution.

Aquaculture continues to develop as a private business. Southeast residents are 
eager to enter this industry and are in need of recent species research, business 
development, marketing, and governmental regulation. The potential for purple-hinge 
rock scallop and macrocystis aquaculture are presently being tested through an Alaska 
Sea Grant-Sheldon Jackson College joint research project.
SE LEC TED PU B L IC A T IO N S

S h o re  s u r v iv a l f o r A la s k a ’s y o u th . D. A. Garza, A lask a  M arin e  R esource Q uarterly , Vo l. II, No. 1, 
U n iv . A la ska Fa irbanks (1987).

M a r in e  m am m a l m an agem e n t in  A la s k a  -  P ro b lem s a n d  p o te n t ia l . I). A. G arza , In Coas ta l 
Zone 87, Proc. 5th Symp. on Coastal and Ocean Management, 0 . T. Magoon et a l. (eds.), Am e rican 
Socie ty o f Engineers, New Y o rk (1987).

M a r in e  m am m a l m an a g em e n t in  A la s k a : S ta te vs. F e d e ra l. D. A. Garza, M a rin e Adv iso ry B u lle t in  
No. 24, A la ska Sea G ra n t College Program , U n iv . A laska Fa irbanks (1987).

M a r k e t s t r u c tu r e  and m a rk e t in g  p o te n t ia l fo r K o tze b u e c h um  sa lm o n . D. A . G arza , M a r in e  
A d v is o ry B u lle t in  No. 16, A laska Sea G ran t College P rogram , U n iv . A la ska Fa irbanks (198 7). 

H is to r ic  a n d p re s e n t uses o f sa lm on and h e r r in g  b y s o u th e a s t A la s k a  n a tiv e s . D. A . Garza, In  
Proceed ings o f the In te rn a tio n a l Symposium on C ha rr and Masu Salmon, H okka ido , Japan (1989). 

C la im s a n d a c tio n  by A la s k a  n a tiv e s to w a rd  coa s ta l re so u rc e s . D. A . Garza, paper presented a t the 
Va lues and the Am e rican Ocean Conference, Santa Ba rba ra , C a lifo rn ia (In press).

S u r v iv in g  on th e fo o d s an d w a te r fro m  A la s k a ’s s o u th e rn  sho res . D. A. Garza, A laska Sea G ra n t 
College P rog ram , U n iv . A la ska Fa irbanks, SG-ED-89-05 (In press).
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Professor, Fisheries 
Juneau Center for Fisheries and 

Ocean Sciences 
B.S., 1967, California Institute of 

Technology 
M.S., 1973, Oregon State University 
Ph.D., 1975, Oregon State University

ANTHONY J .  GHARRETT

Genetics is important in both the management and culture of fishes. Because 
production is greatest in populations adapted to their environments, it is as important 
to avoid disrupting pre-adapted, naturally producing populations as it is to select for 
populations that thrive in culture.

Of particular interest is the distribution of genetic variability of a species. Unique 
heritable characteristics may define a population; differences among populations are 
used to estimate compositions of mixed stock fisheries. Genetic similarities among 
populations are used to infer relationships which may reflect biological characteristics 
such as migration route and run timing or even post-Pleistocene colonization.

Maintenance of genetic variability is a goal for most cultured fish populations. Loss 
of variation is generally accompanied by a decline in performance. Monitoring the 
genetic composition of a cultured population is one means of assuring that culture 
practices are appropriate.

Genetic variability has been elucidated primarily using starch-gel electrophoresis. 
Recent advances in DNA technology have introduced a new, powerful technique for 
resolving genetic differences in mitochondrial DNA and nuclear DNA sequences. We 
continue electrophoretic investigation in salmon species and are initiating DNA 
polymorphism studies.
SE LEC TED PU B L IC A T IO N S

R e a s s o c ia tio n  a n d  h y b r id iz a t io n  p ro p e r t ie s  o f D N A s fro m  seve ra l spec ie s o f f is h . A . J. G ha rre tt, 
R. C. S im on and J. D. M c In ty re , Comp. Biochem. Physio l. 56B:81-85 (1977).

G e n e tic  a sp e c ts o f fis h e r ie s  re h a b i l i ta t io n  p ro g ram s . C. C. K ruege r, A . J. G ha rre tt, T. It. Dehring 
and K. W . A lle n d o rf, Can. J .  F ish . A quat. Sci. 38:1877-1881 (1981).

A  g e n e tic  e x am in a t io n  o f s p a w n in g  m e th o d o lo g y in  a sa lm o n h a tc h e ry . A. J. G h a rre tt and S. M.
S h ir le y , A quacu ltu re 47:245-256 (1985).

G e n e t ic  r e la t io n s h ip s  a m o n g  p o p u la t io n s  o f A la s k a n  c h in o o k  s a lm o n  (O n c o rh y n c h u s  
tsh aw y tsch a) . A. J. G ha rre tt, S. M. S h ir le y and G. R. T rom b le , Can. J . F ish . A quat. Sci. 44:765-774
(1987).

G e n e tic  ch a n g e s in  p in k  sa lm o n (O ncorhynchus gorbuscha) fo l lo w in g  th e ir in t r o d u c t io n  to the 
G re a t L a ke s . A. J. G h a rre t t and M. A. Thomason, Can. J .  F ish . A quat. Sci. 44:787-792 (1987).
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Deputy Director, Institute of Marine Science 
Professor, Marine Science 
B.S., 1956, Bethel College, Kansas 
M.S., 1960, University of Wisconsin 
Ph.D., 1962, University of Wisconsin

JOHN J .  GOERING

The utilization of silicon and nitrogen by 
phytoplankton are topics of major interest. The 
studies of environmental factors that regulate 
silicon and nitrogen utilization are based on a 
vast amount of data gathered from nutrient-rich 
upwelling and continental shelf regions of the 
world. These studies feature the measurement of 
silicon and nitrogen uptake by use of isotope- 
tracer techniques.

The Bering and Chukchi shelf ecosystems are also major research interests. 
Seasonal and interannual variations in the transport of Pacific water through the 
Bering Strait dramatically affect the productivity of these high latitude shelves. The 
importance of the associated nutrient flux onto the shelf by transport of Pacific water 
through the strait in regulating shelf biological productivity and chemistry, and in 
concentrating food and animals at all trophic levels in the food web, is currently under 
study.

The application of natural stable C, N and S isotope variations in ecological studies 
is another research interest. Studies employing variations of these isotopes to identify 
the C, N and S sources at the base of natural food chains and to quantify the 
contribution of adult salmon to the nutrient cycles of lakes are currently underway.
SELECTED PU B L IC A T IO N S

P h y to p la n k to n  d is t r ib u t io n  on th e  so u th e a s t B e rin g s h e lf . J . J. Goering and R. L. Ive rson , In The 
Eas te rn B e rin g Sea Shelf: Oceanography and Resources, D. W . Hood and J. A . Ca lde r (eds.), O ffice o f 
M a r in e P o llu t io n Assessment NOAA , pp. 933-946 (1984).

M a r in e  d e n i t r i f ic a t io n . J . J . G oe ring , In D e n it r i f ic a t io n  in  the M a r in e  N itro g e n  C yc le , I I . L.
G o lte rm an (ed.), NATO Conference Series I, Ecology, V o l. 9, P lenum Press, London (1985).

T h e r e la t io n s h ip  am o n g v e r t ic a l m ix in g , n it r a te  u p ta k e , a n d g r o w th  d u r i . i g  th e  s p r in g  
p h y to p la n k to n  b lo om  in  th e  so u th e a s t B e r in g  Sea m id d le  s h e lf . R. N . S um b ro tto , II . J. 
N iebaue r, J. J. Goering and R. L. Iverson, Cont. S he lf R es. 5:161-198(1986).

T h e p r o d u c t io n  o f b io g e n ic s il ic a  and its  a c c um u la tio n  in  th e  s o u th e a s te rn  B e r in g  Sea she lf.
S. Banahan and J. J. Goering , Cont. S h e lf  Res. 5:199-213 (1986).

A m e th o d fo r  e s t im a t in g  u p ta k e  an d p ro d u c t io n  ra tes f o r  u re a  in s e aw a te r u s in g  I 14C1 u re a  and 
l»5N ] u re a . I). A. Mansell and J. J. Goering, C an .J . F ish . A qua t. Sci. 46:198-202 (1989).

21



Associate Professor, Fisheries 
Juneau Center for Fisheries and Ocean Sciences 
B.S., 1963, University of Minnesota 
M.A., 1973, University of California, Santa 

Barbara
Ph.D., 1978, University of California, Santa 

Barbara

LEWIS J .  HALDORSON

Teaching and research in biology of marine fishes. Courses taught include 
Ichthyology, Bioiogy of Commercially Important Marine Fishes, Fish Ecology, and 
Early Life History of Marine Fishes. Supervised research of graduate students has 
been on the biology of commercially-important marine fishes and on the ecology of 
larval fishes in subarctic marine systems.

Research interests include ecological relationships and population dynamics of 
nearshore fish populations, with an emphasis on arctic fishes and subarctic rocky-reef 
communities. In northern reef fish populations, the extreme longevity of most species 
is a major biological concern. The responses of these populations to exploitation are not 
well known; however, experience indicates they may be very susceptible to long term 
depression in numbers following fishing episodes. Furthermore, the existence of 
complex community structure in these fishes necessitates non-traditional multi-species 
management approaches.

Other research is focused on the study of early life history of marine fishes, with 
emphasis on larval ecological relationships. Apparently, most of the variation in ynar 
class strength of marine fish species results from differential mortality during the egg 
and larval stages. Studies are being conducted to determine the effects of prey 
availability on growth and survival of selected marine larval fishes.
SELECTED P U B L IC A T IO N S

L ife  h is to ry  a n d  e co lo g y o f a P a c if ic -A rc t ic  p o p u la t io n  o f r a in b o w  sm e lt in  coa s ta l w a te rs  o f th e  
B e a u fo r t S ea . L. Haldorson and P. C ra ig , T ran s. Am. Fish. Soc. 113:33-38 (1984).

P a c if ic  sa lm on in  th e  N o r th  A m e r ic a n A r c t ic . P. C ra ig and L. H a ldo rson , A rctic 39:2-7 (1986). 
P o s t- la rv a l c o p p e r ro c k f is h  in  th e S t r a i t o f G eo rg ia : H a b ita t use , fe e d in g , an d g ro w th  in  th e 

f i r s t yea r. L. Ha ldo rson and L. R ichards, Proc. In t. Rockfish Sym p ., pp. 129-142 (1987).
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M. JAWIil) HAMEED1
NOAA - Ocean Assessments Division 
Affiliate Associate Professor, Marine Science 
Institute of Marine Science 
M.S., 1970, University of Washington 
Ph.D., 1974, University of Washington

Alaska’s extensive coastline and broad continental shelves have national and 
international significance for their productive ecosystems, critical biological habitats, 
and renewable and non-renewable resources. Important decisions to explore, develop, 
restore or mitigate harmful effects on these resources are made nearly every day. The 
challenge before us is that basic scientific data on Alaska’s coastal and marine envi­
ronments are limited and sporadic, potential resource-use conflicts are deep and 
numerous, and the use of scientific data in resource management decisions is becoming 
more coincidental than contemplated. We must enhance our awareness of the overall 
context within which decisions are made, develop new analytical procedures for use in 
such decisions, and work toward increased effectiveness of science in minimizing cost to 
society. If we are to meet our responsibility to provide an adequate scientific basis for 
decisions involving resource use, this basis cannot be attained without credible 
observational and experimental data, recognition of pertinent legislative mandates 
(some of which expressly call for an interdisciplinary, holistic approach to the study of 
environment and its resources), economic realities, and institutional tendencies.
SELECTED PU B L IC A T IO N S

M an a g em e n t needs o f s c ie n t i f ic  d a ta . M. J . Hameedi, In The G u lf o f A la ska : Physica l E n v iro nm en t 
and B io log ica l Resources, D. W. Hood and S. T. Z imm erm an (eds.), N O A A , U.S. Dept. Commerce, 
W ash ing ton , D.C., pp. 597-618(1986).

S um m a ry : S om e lessons fro m  P o r t V a ld e z . D. G. Shaw and M. J . Ilam eed i, In E n v iro nm en ta l 
S tudies in P o rt Valdez, A laska : A  Basis fo r Management, G. Shaw and M . J. H am eed i (eds.), 
S p ringe r-V e rlag , New Y o rk , pp. 403-418 (1988).

Z o o p la n k to n . M . J. Hameedi, In The E n v iro nm en t and Resources o f the Southeastern C hukch i Sea, 
M. J. Hameed i and A. S. Na idu (eds.), NO AA /O AD A laska O ffice , Anchorage, A laska (1988).
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SUSAN M. HENR1CHS

In shallow, productive coastal waters, much of the organic matter produced by 
phytoplankton in surface waters (or supplied from terrestrial sources) is deposited in 
the bottom sediments. The sedimented organic matter is a source of carbon and energy 
for benthic animals and bacteria. Most organic matter deposited to sediments is rapidly 
decomposed by organisms, but a fraction is preserved on time scales of thousands of 
years. Research investigating these competing processes of organic matter 
decomposition and preservation is being conducted in sediments from Skan Bay and 
Resurrection Bay, Alaska. Microcosms (small, contained sediment environments) are 
being used to observe the fate of decomposing organic matter in detail. The rates and 
products of the decomposition of algae, melanoidins, and bacteria have been 
investigated. Current research emphasizes the role of amino acids in sediment 
decomposition processes.

The marginal ice zone in the Bering Sea is the site of a major spring phytoplankton 
bloom. A collaborative study involving physical, biological, and chemical oceanog­
raphers is investigating physical influences on productivity and nutrient supply to ice- 
edge waters. Dissolved free amino acid concentrations and uptake rates by bacteria are 
being measured as part of these studies of nutrient recycling at the ice edge.
SE LEC TED PU B L IC A T IO N S

P e ru  u p w e ll in g  re g io n s e d im e n t n e a r 15°S. I. R cm ine ra liza tion and accum u la tion o f o rgan ic m a tte r, 
S. M. H en rich s , J. W. F a rr in g to n and C. Lee, L imnol. Oceanogr. 29:1-19 (1984).

P e ru  u p w e ll in g  re g io n se d im e n ts n e a r 15°S. II. D issolved free and to ta l hydro lyzab le am ino acids.
S. M. H en rich s , J. W. F a rr in g to n and C. Lee, Limnol. Oceanogr. 29:20-34 (1984).

D is s o lv e d a n d p a r t ic u la te  am in o a c id s a n d c a rb o h y d ra te s  in  th e sea s u r fa c e m ic ro la y e r . S. M.
H en rich s and P. M. W illiam s , Mar. Chem . 17:141-163(1985).

O c c u r re n c e  o f {J -am in o g lu ta r ic  a c id in  m a r in e  b a c te r ia . S. M. H enrichs and R. L. Cuhe l, Appl.
Env iron . M icrobiol. 50:543-545(1985).

D e c om p o s it io n  o f  ̂ C - la b e le d  o rg a n ic  subs ta n ces in  m a r in e  sed im en ts . S. M. H enrichs and A. P.
Doyle, L im nol. Oceanogr. 31:765-778 (1986).

E a r ly  d ia g e n e s is o f am in o  ac id s and o rg a n ic  m a tte r in  tw o  coa s ta l m a r in e  se d im e n ts . S. M.
H en rich s and J. W. F a rr in g to n , Geochim. Cosmochim . Acta 51:1-15 (1987).

A n a e ro b ic  m in e ra l iz a t io n  o f se d im e n t o rg a n ic  m a tte r : A  new  es tim a te o f the ro le  o f a n a e ro b ic  
p rocesses in  th e o ce a n ic ca rb o n e con om y . S. M. Henrichs and W. S. Reeburgh, Geom icrobio l. J . 
5:191-237(1987).
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RAYMOND C. HIGH SMITH

Benthic communities are typically very patchy. The roles of life histories and 
population dynamics of various potentially dominant species in structuring these 
communities are the focus of current research activities. Reproduction and dispersal 
mechanisms are of particular interest, e.g., mode, timing, larval type and behavior, 
dispersal phases and/or persistence at a location, settlement dynamics, and 
postsettlement mortality. Ongoing research includes a broad study of recruitment and 
population biology in the intertidal zone. In addition, we are studying the population 
dynamics and secondary productivity of benthic amphipods preyed upon by gray whales 
in the northern Bering Sea.
SE LEC TED PU B L IC A T IO N S

B u r r o w in g  by th e  b iv a lv e  m o llu s c L ithophaga  cu rta in th e l iv in g  re e f c o ra l M on tip o ra  b e rry i and a 
h y p o th e s is  o f re c ip ro c a l la r v a l re c ru itm e n t . R. C. H ig h sm ith , Mar. Biol. 56:155-162 (1980). 

P a s s iv e c o lo n iz a t io n  a n d a se xu a l c o lo n y m u lt ip l ic a t io n  in  th e m ass ive c o ra l, Po rite s lu te a . R. C.
H ig h sm ith , J .  Exp. M ar. Biol. Ecol. 46:55-67 (1980).

G e o g ra p h ic  p a t te rn s  o f c o ra l b io e ro s io n : A  p r o d u c t iv i t y  h yp o th e s is . R. C. H ig h sm ith , J . Exp.
M ar. Biol. Ecol. 46:177-196(1980).

R e p ro d u c t io n  b y fra g m e n ta t io n  in  co ra ls . R. C. H ig h sm ith , M ar. Ecol. Prog. Ser. 7:207-227 (1982). 
In d u c e d  s e t t le m e n t an d m e ta m o rp h o s is  o f sa n d d o l la r  (D e n d ra s te r  e x c en tr ic u s) la r v a e  in  

p re d a to r - f r e e  s ite s : A d u l t s a n d  d o lla r beds . R. C. H ig h sm ith , Ecology 63:329-337 (1982).
Sex re v e rs a l a n d f ig h t in g  b e h a v io r : C o -e vo lve d p h e n om e n a in  a ta n a id  c ru s ta c e a n . It. C.

H ig h sm ith , Ecology 64:719-726(1983).
G ro w th  a n d b io e ro s io n  o f th re e  m ass ive c o ra ls  on th e B e liz e b a r r ie r re e f. R. C. H ig h sm ith , It. L.

Luep tow and S. C. Schonberg, M ar. Ecol. P rog. S er. 13:261-271 (1983).
F lo a t in g  a n d a lg a l r a f t in g  as p o te n t ia l d is p e rs a l m echa n ism s in b ro o d in g  in v e r te b ra te s . R. C.

H ig h sm ith , M ar. Ecol. P rog. Ser. 25:169-179 (1985).
D e la y e d m e tam o rp h o s is : E f fe c t on g ro w th  an d s u rv iv a l o f ju v e n i le  sand d o lla r s  (K c h in o id e a : 

C ly p e a s te ro id a ) . R. C. H ig h sm ith and R. B. Em le t, Bull. M ar. Sci. 39:347-361 (1986).
A r c t ic  am p e lis c id  am p h ip o d s : T h re e  new  spec ie s . K. 0 . Coyle and R. C. H ig h sm ith , J .  C rust. Biol. 

9:157-175 (1989).
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Microbial spoilage of fish results in a major economic loss to the fishing industry. 
Consumers are denied the constant supply of fish and pay higher prices for the limited 
quantities that are available. The amount of microbial contamination and the specific 
microorganisms inhabiting fish tissues determine the shelf life and safety of fresh fish 
and fish products. Spoilage microorganisms, such as P s e u d o m o n a s  species, 
contaminate fish tissues during processing and then predominate the microflora during 
refrigerated storage. Pathogenic microorganisms, such as S a l m o n e l l a  and 
Staphylococcus species, can become a health risk to consumers if fish are improperly 
handled.

My research is centered on monitoring and controlling microbial contamination of 
fish and processed fish products. I will be developing microbiological specifications for 
Alaskan seafoods. My other research interests include: microbial metabolism of 
biopolymers, environmental microbiology, and microbial fermentation of fishery by­
products into useful biochemicals.
SE LECTED PU B L IC AT IO NS

In f lu e n c e  o f s to ra g e a tm o sp h e re on se ve ra l c h em ic a l p a ram e te rs o f s u n -d r ie d  s h r im p . S. L.
B iede, B. I I . H im e lb loom and J. E. Rutledge, J . F oodS c i. 47:1030-1031 (1982).

C o lo r chan ge s in  b lu e  c ra b s (Callinectes sapidus) d u r in g  c o o k in g . B. H. H im e lb loom , J. E. Rutledge 
and S. L. Biede, J . F oodSc i. 48:652-653 (1983).

O p t im iz a t io n  o f th e h id e p o w d e r a zu re assay fo r q u a n t i ta t in g  th e  p ro te a s e  o f P s e u d o m o n a s  
flu o rescen s. B. H. H im e lb loom  and H. M . Hassan, J .  M icrobiol. Meth. 4:59-66 (1985).

E f fe c ts  o f c y s te in e on g r o w th , p ro te a s e  p r o d u c t io n , a n d c a ta la s e  a c t iv i t y  o f P s e u d o m o n a s  
fluo rescen s. B. I I . H im e lb loom  and H . M . Hassan, Appl. E nv iron . M icrobiol. 51:418-421 (1986). 

C lostrid ium  m e th y lp en to sum  sp . no v .: A  r in g -s h a p e d in te s t in a l b a c te r iu m  th a t fe rm e n ts  o n ly  
m e th y lp e n to s e s an d pen toses . B. I I . H im e lb loom and E. Cana le -Paro la , Arch. M icrobiol. 151:287- 
293(1989).
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Ph.D., 1955, Harvard University

I am interested in and concerned with the 
history of the Arctic and Subarctic during the 
last several million years, including both the 
marine basins and the land areas. I am also 
interested in the geomorphology and history of 
arctic and subarctic coasts and beaches.

In the 196us, I organized and led the marine 
geology program of the U.S. Geological Survey in 
the Bering and Chukchi Seas. I continued to 
participate in these studies through the early 
1970s. From 1976 to the present, my research 
has been largely concerned with the tectonic, paleogeographic, paleoclimatic, and 
paleobiologic history of the continental shelves and coastal plains of the Beaufort and 
Chukchi Seas and with the geomorphic processes that shape them. These studies led to 
an interest in both the tectonic history of the Arctic Ocean Basin as a whole and in the 
history of the arctic ice cover. As a participant in the Outer Continental Shelf 
Environmental Assessment Program, I have also been concerned with studies of the 
origin, history, and ice content of offshore permafrost; rates and mechanisms of coastal 
erosion; origin, dynamics, and future of the so-called barrier islands; availability of 
gravel on the sea-floor and impact of gravel exploitation; and impact of construction of 
artificial islands and causeways along the Beaufort Sea coast. Students and I have 
become involved in integrated geomorphic and geoarcheological studies of retreating 
coastal segments, barrier chains, and accretionary beach-dune-peat ridge complexes 
between Cape Prince of Wales and Cape Espenberg, Seward Peninsula.
SE LEC TED PU B L IC A T IO N S

C o a s ta l m o rp h o lo g y , c o a s ta l e ro s io n , a n d b a r r ie r is la n d s o f th e  B e a u fo r t Sea, A la s k a . D. M.
H opk in s and R. W. H a rtz , U.S. Geological Survey Open-F ile Rept. 78-1063, 52 pp. (1978).

A r c t ic  O cean c lim a te  in  C enozo ic tim es . Y. H erm an and D. M. Hopk ins . Science 209:557-562 (1980). 
P a le o e c o lo g y o f B e r in g ia . D. M. Hopk ins , J. B. M atthew s, J r., C. E. Schweger and S. B. Y oung , 

Academ ic Press, 489 pp. (1982).
A m in o  a c id  e p im e r iz a t io n  im p lie s ra p id  s e d im e n ta t io n  ra te s in  A r c t ic  O cean co res . H. P. Seyrup, 

G. I I . M ille r , R. Lo v lie and D. M. Hopkins , N a tu re 310:772-775 (1984).
W h a le  b io g e o g ra p h y  a n d  th e h is to ry  o f th e A r c t ic  B a s in . D. M. Hopk ins and L. M arin cov ich , J r . , In  

A rc t ic  W ha lin g , U n iv . G ron ingen A rc tic Center, pp. 7-24 (1984).
S u b se a p e rm a fro s t on th e  A la s k a n she lf. P. V. Se llm ann and D. M . Hopk ins , In Perm afros t, 4 th In i.

Conf., F in a l Proc., N a tio n a l Academy o f Science Press, pp. 75-82 (1984),
T h e  E s p e n b e rg  M a a rs : A  re co rd o f e xp lo s iv e v o lc a n ic  a c t iv i t y  in  th e D e v il M o u n ta in -C a p e  

E s p e n b e rg  a rea , S e w a rd P e n in s u la , A la s k a . D. M . Hopk ins , In The B e rin g Land B ridge : An 
A rcheo log ica l Su rvey, Jeanne Schaaf(ed.), U.S. N a tio n a l Pa rk Service, pp. 188-247 (1988).

T h a w  la k e  se d im e n ts a n d s e d im e n ta ry e n v iro nm e n ts . D. M . Hopk ins and J. G. K idd , In Perm afros t: 
5 th In t. Conf. Proc., V o l. 1 , T rondhe im , pp, 790-795 (1988).
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Research in te rests are prim arily  to 
understand how trace gases (carbon dioxide, 
carbon monoxide, methane, and ozone) are 
exchanged in various polar environments: 
ocean, air, land, ice and snow. This interest 
grew out of earlier studies on atmospheric carbon 
dioxide and its seasonal variations in the arctic 
regions which began almost twenty years ago.
The arctic region with its ice-covered seas and 
thermokarst topography undergoes dramatic seasonal changes in near-surface trace 
gas composition and exchange which may have important implications to climate 
change. The importance, for example, of interactions between global atmospheric 
carbon dioxide concentration, global climatic change, and activities at the earth’s 
surface, has achieved recent national recognition. The carbon dioxide concentration of 
the atmosphere of the earth has been steadily increasing; the terrestrial biomass of the 
world has decreased to almost half the amount present before the introduction of 
agriculture; and the use of fossil fuel has increased. The increase in atmospheric carbon 
dioxide is generally expected to lead to increased global temperatures; temperatures in 
northern latitudes are expected to increase more than temperatures at the equator.

Other interests include ocean and atmospheric sciences, studies in Antarctica and 
the Arctic, glaciological research, marine acoustics (particularly bioacoustics), and the 
enhancement of science and engineering educational opportunities for Native Alaskan 
students.
SE LEC TED PU B L IC A T IO N S

C a rb o n  d io x id e  in  th e P a c if ic  Ocean and B e r in g  Sea: U p w e l l in g  a n d m ix in g . J. J. K e lle y u iu l 
D .W . Mood, J .  Geophys. Res. 76(3):745-752 (1971).

C a rb o n  d io x id e  exch a n g e o v e r th e A la s k a n  a rc t ic  tu n d ra : M e te o ro lo g ic a l a sse ssm en t b y an 
a e ro d y n a m ic  m e th od . P. I. Coyne and J. J. K e lle y , J .  Appl. Ecol. 12:587-611 (1975).

T h e  ro le  o f th e p o la r re g io n s in  g lo b a l c lim a te  change . J. O. F le tche r and J. J. K e lle y , In Po la r 
Research in the Present and Fu tu re , AAAS , pp. 97-116 (1977). 

in v e s t ig a t io n  o f th e o c c u r re n c e  and b e h a v io r p a tte rn s  o f w h a le s in  th e  v ic in i t y  o f th e  B e a u fo r t 
Sea lease a rea . J. J. K e lle y and G. A. Laursen (eds.), In Repo rt to the Bu reau o f Land M anagem en t, 
N ava l A rc t ic  Research Labo ra to ry , Barrow , A laska , 753 pp. (1980).

C a rb o n  d io x id e  in  th e a rc t ic  e n v iro nm e n t. J .J . Ke lle y , J .  E a r th  Sci. 35(2):341-354 (1987).
C a rb o n  d io x id e  a n d o th e r tra c e  gases in  tu n d r a  s u r fa c e  w a te r s  in  A la s k a . J . J . K e lle y , 

SCOPEAJNEP Sonderband H e ft. 66, H am bu rg , pp. 117-127 (1988).
O n th e  a lb e d o o f sn ow  in  A n ta rc t ic a . G. W end le r and J. K e lle y , J . Glaciol. 34:116 (1988).
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ZYGMUNT KOWALIK

Research interest over the past 28 years has been concerned with the application of 
numerical methods to study currents, tides, and storm surges and tsunamis in the 
Baltic Sea, Arctic Ocean, Bering Sea and Gulf of Alaska. The application of the 
numerical approach is especially fruitful in the arctic region where observations are 
difficult to make. Through the numerical computational technique, it was possible to 
describe distribution of tide amplitude and phase in the Arctic Ocean and to study the 
storm generated surges which inundate the shores of the Beaufort and Chukchi Seas.

Present, interest is related to the modeling of deep ocean currents in the Gulf of 
Alaska through the application of diagnostic method (currents are computed from the 
measured water density and wind distribution).

Another interest is modeling of tsunami generation, propagation and run-up in the 
northeastern Pacific. The aim is to predict travel time and run-up of the large 
amplitude waves generated by earthquakes in the vicinity of Alaska.
SE LECTED PU B L IC A T IO N S

A no te on th e  c o -o s c il!a t in g  M 2- t id e  in th e A r c t ic  O cean . Z. K ow a lik , Dt. H jd ro g r . Z. 32(3): 100-112
(1979).

N u m e r ic a l m o d e lin g  o f m a r in e  h y d ro d y n am ic s . H. G. liam m in g and Z. K ow a lik , E lsev ie r, 368 pp.
(1980).

A  s tu d y  o f th e  M 2 tid e  in  th e ice -co ve re d A r c t ic  O cean . Z. K ow a lik , M odeling Id en tifica tion  a n d  
C on tro l 2(4):201 -223 (1981).

N u m e r ic a l s tu d y  o f th e w a te r m o vem e n t d r iv e n  b y b r in e  re je c t io n  fro m  n e a rs h o re  a r c t ic  ice .
Z. K o w a lik  and J. B. M a tthew s, J . Geophys. Res. 88:2953-2958(1983).

S to rm  su rg e s in  th e B e a u fo r t an d C h u k c h i Seas. Z. K ow a lik . J .  Geophys. Res. C l 1(9):10,570-10,578 
(1984).

In f lu e n c e  o f th e  size , shap e and o r ie n ta t io n  o f th e e a r th q u a k e  s o u rc e a rea in  th e S h um a g in  
S e ism ic G a p on th e  re s u lt in g  ts u n a m i. Z. K o w a lik  and T . S. M u r ty , J .  P hy s. O ceanog r.
17(7): 1057-1062 (1987).

T s u n am is  g e n e ra te d b y e ru p t io n s  f r o m  M o u n t S t. A u g u s t in e  V o lc a n o , A la s k a . J. K ie n le , 
Z. K ow a lik  and T. S. M u r ty , Science 236:1442-1447 (1987).

O n som e fu tu r e  ts u n am is in  the P a c if ic  O cean . Z. K ow a lik and T. S. M u r ty , N atu rc .l H aza rd s 1:349- 
369(1989).
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Main professional interests include the 
handling, storage, and processing of fish and 
shellfish. Storage at partial freezing tempera­
tures has been found to be useful under some 
conditions for salmon and several other fish 
species but has a drawback in that some 
postmortem biochemical reactions have faster 
rates than at 0°C. Use of antioxidants and 
phosphates in seafood processing is of particular 
interest.

Research is focused on postmortem biochemical changes which result in lower 
quality seafood. Of particular concern is the role of pH, proteolytic enzymes found in 
fish and/or fish parasites, and chill storage conditions on changes in the texture of fish 
muscle. For several Alaskan species the problem of poor texture keeps them from 
having a high market value.

All segments of the fishing industry will benefit from better methods of assessing 
quality of fish and shellfish. The most convenient are objective methods involving 
instrumental analysis of changes in electrical properties of the skin, nucleotide 
concentrations, and flesh texture. Reliable methods of assessing quality will greatly 
aid both catchers and processors who work to maintain high quality products.
SE LECTED PU B L IC A T IO N S

S to ru g e c h a ra c te r is t ic s  o f sm a ll an d la rg e  w a lle y e  p o llo c k  (Therag ra  cha lcog ram m a) he ld in  ice .
D. E. K ram e r and D. M . A . N o rd in , Can. J .  F ish . A quat. Sci. 37(9): 1458-1462 (1980).

E f fe c t o f p H  an d p re fre e z in g  tre a tm e n t on th e te x tu re  o f y e l lo w ta i l ro c k f is h  (S eb a s te s  f la v id u s) as 
m ea su re d b y th e O tta w a  T e x tu re  M e a s u r in g  S ys tem . D. E. K ram e r and M . D. Peters, J .  F ood  
Tcchnol. 16:493-504(1981).

S to ra g e c h a ra c te r is t ic s  o f m a jo r sea fo od g ro u p s a n d th e  m a in te n a n c e  o f q u a l i t y . I). K ram e r , In  
Proc. 1st N a t. Conf. on Seafood Packag ing and Sh ipp ing , R. M a r t in  (ed.), N a tio n a l M a rin e F ishe rie s 
Serv ice and N a tio n a l F ishe rie s In s titu te , pp. 71-110 (1982).

E ffe c t iv e n e s s o f o zo n e -tre a te d w a sh w a te r an d ice on k e e p in g  q u a l i t y  a n d s ta b i l i t y  o f s o c ke ye 
sa lm o n . J. S. Lee and D. E. K ram e r, F ishe ry In d u s tr ia l Techno logy C en te r Rept. 84/1'-1, U n iv . 
A la ska , 36 pp. (1984).

C a re o f h a l ib u t a b o a rd  th e  f is h in g  vesse l. D. E. K ram e r and B. C. Paust, M a r in e Adv iso ry B u lle t in  
No. 18, A la ska Sea G ra n t College P rogram , U n iv . A la ska Fa irb anks , 30 pp. (1985).

A  re v ie w  o f h ig h -p re s s u re  l iq u id  c h r o m a to g r a p h ic  m e th o d s  f o r  m e a s u r in g  n u c le o t id e  
d e g ra d a t io n  in  f is h  m usc le . J. M . Kenn ish and D. E. K ram e r, In Proc. In t. Symp. on Seafood 
Q u a lity D e te rm in a tio n , D. E. K ram e r and J. L is to n (eds.), D eve lopm en ts in Food Science 15, 
E lse v ie r, pp. 209-220 (1987).
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JONG S. LEE

Alaska’s fisheries, both marine and fresh­
water, are the state’s most valuable renewable 
resource. As the director of FITC, my main 
responsibility is to develop and establish the 
university’s program to help enhance the 
technological competitiveness of harvesting and 
processing sectors of Alaska’s seafood industry.
My present emphasis is to develop research, 
extension and teaching programs in food science 
and technology, an application of scientific and 
engineering principles to the commercial manufacturing of foods, and to make sure the 
food produced is wholesome, nutritious, safe, stable, attractive, convenient and 
reasonably priced. FITC is staffed by a team of specialists who represent the sub­
disciplines of food science and technology.

My professional training and experience are in food microbiology. I am interested in 
the microorganisms found in seafoods, their roles in the degradation and other induced 
changes, and application of modern food preservation techniques to safeguard seafoods 
from public health hazards.
SE LEC TED PU B L IC A T IO N S

P o s t - i r r a d ia t io n  re c o v e ry  o f Escherichia coli. J. S. Lee and R. 0 . S innhube r, N a tu re 207:1212-1214 
(1965).

E f fe c t o f c a t io n s  on th e  in te r a c t io n  b e tw e e n p a r a ly t ic  s h e l l f is h  p o is o n  a n d b u t t e r  c la m  
(S ax idom us g ig an teu s) m e la n in . R. J. P rice and J. S. Lee, J .  F ish . Res. Bd. Can. 29:1659-1661 
(1972).

W h a t sea fo od p ro c e s s o rs s h o u ld  k n o w  a b o u t Vibrio p a rah aem o ly ticu s . J. S. Lee and J. M ilk , Food 
Technol. 36:405-408 (1973).

H a z a rd  a n a ly s is  a n d c r i t ic a l c o n t r o l p o in t a p p lic a t io n s  to th e  se a fo o d in d u s t r y . J. S. Lee, 
Rept. ORESU -ll-77 -OO l, Oregon Sta te U n iv ., C o rva llis , Oregon (1977).

M ic ro b io lo g ic a l c h a ra c te r is t ic s  o f P a c if ic  s h r im p  (P and a lu s jo rdan i) . J. S. Lee and K . K. P fe ife r, 
Appl. E nv iron . M icrobiol. 33:853-859 (1977).

A  m o d e lin g  te c h n iq u e  fo r e s t im a t in g  th e fe ca l c o li fo rm  le ve ls in  an e s tu a r in e  e n v iro n m e n t . W. J.
K e lc h a n d J. S. Lee. J .  W ater P o llu t. C on tro l Fed. 50:862-868(1978).

M ic ro b io lo g ic a l p r o f i le  o f P a c if ic  s h r im p , P and a lu s  jo rd an i, s to w e d u n d e r re f r ig e ra te d  s e a w a te r 
s p ra y . J. S. Lee and E. Ko lbe , M ar. F ish . Rev. 44:12-17 (1982).

E ffe c t iv e n e s s o f o zo n e -tre a te d w a sh w a te r a r.d ice on keep q u a l i t y  a n d s ta b i l i t y  o f s o c k e y e  
sa lm o n . J. S. Lee and I). E. K ram e r, F ishe ry In d u s tr ia l Techno logy Cen te r Rept. 8 4 /T - l, U n iv . 
A la ska (1984).

P r o te o ly t ic  m ic ro o rg a n ism s . J. S. Lee and A . A. K ra ft , C hap te r 11, In M. L. Speck (ed.), Compend ium 
o f Methods fo r the M ic rob io log ica l E xam ina tion o f Foods, 2nd ed itio n , Am . Pub. H ea lth Assoc., New 
Y o rk , N .Y . (1984).
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OLE A. MATHISEN

Current research interests can be classified 
into three areas:

During the post-war period, modern fishing 
has expanded and resulted in massive removals 
of selected species. This can be viewed as 
ecosystem experiments on a very large scale and 
gives an unequalled opportunity to understand 
the populations’ structure and adaptation of the 
affected species to environmental changes and 
long term climatic trends. Today, the classical 
population dynamics is being augmented by population genetics, especially in the study 
of salmon populations with development of appropriate fitness functions.

Hydroacoustic techniques have emerged as a most efficient and accurate tool, not 
only in assessing abundance of populations of fish, but in describing zooplankton fields. 
One application has been in the Antarctic in mapping distribution and abundance of 
krill, including the so-called superswarms. Another application is the incorporation of 
acoustic indices in real-time management systems.

A third research interest, aquaculture production, is at present low in Alaska, but 
the potentials are greater here than in any other state of the union. The three areas in 
which a university can assist are: broodstock development, fish nutrition and disease 
prevention.
SE LEC TED PU B L IC A T IO N S

F o o d c o n s u m p t io n  o f p e la g ic  f is h  in  an u p w e ll in g  a rea . 0 . A . M a th isen , R. B. Thorne , R. J. T rum b le 
and M . B la ckb u rn , In U pw e llin g Ecosystems, Boje and M . Tomczak (eds.), S p rin ge r-V e rla g , B e r lin , 
pp. 111-123(1978).

S a lm o n m a n a g em e n t a n d ocean ra n c h in g  in  Ic e la n d . 0 . A . M a th isen and T. Gudjonsson, In Salm on 
and T ro u t in Ice land , 0 . A . M a th isen (ed.), J. Ag ric . Res. Ice land (10)2, R eyk ja v ik , pp. 156-174 (1979). 

T h e  m o rp h o lo g ic a l fe a tu re s  o f a s u p e r sw a rm  o f k r i l l ,  Euphau sia  su p e rb a . 0 . A . M a th isen and 
M . C. M acau lay , Mem. N a tl. Inst. P o la r  Res. Spec. Issue 27:153-184 (1983).

M e a s u rem e n ts o f f i s h  ta r g e t s tre n g th  a n d assoc ia te d d ir e c t iv i t y  o f h ig h  fre q u e n c ie s . P. H. Dahl 
and 0 . A . M a th isen , J .  A coust. Soc. Am. 73:1205-1211 (1983).

H y d ro a c o u s t ic  in d ic e s as in p u t to d y n a m ic  m an agem e n t sys tem s o f f is h  s to c k s . O. A. M a th isen , 
N. A. Lem berg and R. L. Johnson, In Symp. on F ishe rie s Acoustics, 0 . N akken and S. C. Venema 
(eds.). Selected papers o f the ICES /FAO Symp. on F ishe rie s Acoustics, Bergen, N o rw ay , June 21-24, 
1982. FAO F ish Rept. 300, pp. 223-241 (1983).

Bases B io lo g ic a s d e l S is tem a de M o n ito re o  y M ane jo . 0 . A . M ath isen , In Documento de Pesca 
No. 001, Bases B io log icas y Marco Conceptua l Para el Manejo de los Recuros Pelagicos on el Pacifico 
Su r O r ie n ta l, 0 . A . M a th isen and I. Tsukayam a (eds.), L im a , Peru , OLDEPESCA , J u ly  1986, pp. 149- 
162(1986).
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C. PKTKR Me HOY

For many years my major research interests 
have concerned the biology and ecology of sea- 
grasses and their associated ecosystems. Work 
has focused on coastal Alaska but comparative 
studies have included more temperate and tropi­
cal seagrass habitats. Understanding the dynamics of seagrass ecosystems continues to 
be a compelling area for research. In addition, limited work has been done on other 
marine and freshwater macrophytes.

Current research concerns the production ecology of food webs of the Bering Sea and 
the Arctic. This work has been part of a cooperative, multi-university study of the 
ecosystem dynamics of the continental shelf of these seas. In particular, I am interested 
in understanding the consequences of interannual variability of primary production 
and nutrient flux on carbon cycling, with emphasis on the ramifications to upper 
trophic level species such as seabirds, mammals and fishes.
SELECTED PU B L IC A T IO N S

E co sys tem  a n a ly s is  in  th e  s o u th e a s te rn B e r in g  Sea. J. J. W a lsh and C. P. McRoy, Cont. S h e lf  Res. 
5:259-288 (1986).

T h e p a ra d o x  o f p e la g ic fo o d w ebs in  th e n o r th e rn  B e r in g  Sea. I. Seabird food hab its . A . M. 
Sp ringe r, E. C. M u rph y , D. G. Roseneau, C. P. McRoy and B. A. Cooper, Cont. S h e l f  Res. 7:895-911
(1987).

N a tu ra l a n d a n th ro p o g e n ic  d is tu rb a n c e s  a t th e ecosys tem  le ve l. C. P. McRoy, In E n v iro nm en ta l 
Stud ies in P o rt Valdez, D. G. Shaw and M . J. Hameedi (eds.), S p ringe r-V e rlag , B e r lin , H e ide lbe rg
(1988).

P e la g ic -b e n th ic  c o u p lin g  on th e s h e lf o f th e n o r th e rn  B e r in g  an d C h u k c h i Seas. I. Pood supp ly 
source and ben th ic biomass. J. M . G rebm eie r, C. P. McRoy and H. M . Feder, M ar. Ecol. P rog . S er. 
48:57-67(1988).

S ta b le  c a rb o n  is o to p e ra t io  v a r ia t io n s  in  m a r in e  m a c ro p h y te s a lo n g  in te r t id a l g ra d ie n ts . L. W .
Cooper and C. P. McRoy, Oecologia 77:238-241 (1988).

P e la g ic -b e n th ic  c o u p lin g  on th e s h e lf o f th e n o r th e rn  B e r in g  a n d C h u k c h i Seas. I I I .  B e n th ic  
fo o d s u p p ly  an d c a rb o n  c y c lin g . J. M. G rebm eie r and C. P. McRoy, M ar. Ecol. P rog . Ser. 53:71-91
(1989).

T h e  p a ra d o x  o f p e la g ic fo o d w ebs in  th e n o r th e rn  B e r in g  Sea. II. Z o o p la n k to n  c om m u n it ie s .
A . M. Sp ringe r, C. P. M croy and K . R. Tu rco , Cont. S h e lf  Res. 9:359-386 (1989).

S eag rass R esea rch M e th o d s . R. C. P h illip s and C. P. McRoy (eds.). UNESCO , Paris (In press).
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Long-term research interests in oceanography follow two general categories: 
interdisciplinary studies of the effects that physical processes have on biology and 
chemistry, and studies of regional and large-scale ocean circulation. I have modeled 
tracer distributions using extant, dynamical models of the circulation. I have 
developed an upper-ocean/general circulation model to investigate physical processes 
that are critically dependent on the interaction of upper-ocean physics with the interior 
circulation. Chemistry and biology are being incorporated into this model.

I have been looking at the upper-ocean seasonal cycles of oxygen, carbon dioxide and 
oxygen isotopes using a one-dimensional, upper-ocean model that predicts the depth of 
the mixed layer from surface forcing parameters. These studies have lead to an 
estimate of the annual new production in subtropical gyres.

Current research involves a study of the circulation of the Gulf of Alaska and its 
relationship to the circulation of the Pacific Ocean. As part of this study, I hope to 
describe the lateral transport of nutrients in the deep and upper ocean.
SE LEC TED PU B L IC A T IO N S

A  n u m e r ic a l s tu d y  o f th e ro le s o f s u b g y re -s c a le m ix in g  a n d th e w e s te rn  b o u n d a ry  c u r r e n t on 
h om o g e n iz a t io n  o f a pa ss ive tra c e r . D. L. Musgrave, J .  Geophys. Res. 90:7037-7043 (1985). 

A p p l ic a t io n  o f a m od e l o f u p p e r-o c e a n p h y s ic s fo r s tu d y in g  seasona l cyc le s o f o x y g e n . D. L. 
M usgrave , J. Chou and W. J. Jenk in s , J . Geophys. Res. (In press).

34



A. SATHY NAIDU
Professor, Marine Science 
Institute of Marine Science
B.Sc., 1959, Andhra University, Waltair, India 
M.Sc., 1960, Andhra University, Waltair, India 
Ph.D., 1968, Andhra University, Waltair, India

My research interests have covered a variety 
of fields in sedimentology. I have been primarily 
concerned with processes that govern lateral 
changes in lithological and chemical facies in 
contemporary deltaic and continental margin 
sediments of the tropic and arctic. This work has 
paleogeographic implications, with emphasis on 
the exploration of petroleum and marine placer 
deposits as well as understanding of offshore 
permafrost regime in Alaska.

Research efforts have been directed to environmental and benthic ecosystem studies 
in the Alaskan arctic continental shelf. Among these are understanding of the 
sediment dynamics, including sources, transport pathways and depositional sites and 
rates of sedimentation and estimation of the budget of organic carbon. I have also been 
interested in the partitioning patterns of metals in north polar sediments.

More recently stratigraphic studies have been initiated on Bering Basin cores to 
understand the late Quaternary glacial-interglacial history of the Bering Sea.
SE LEC TED PU B L IC A T IO N S

B r is to l B a y : M o d e l c o n te m p o ra ry  g ra d e d sh e lf. G. D. Sharm a , A . S. N a id u and I). W. Hood, Am.
Assoc. Pel. Geol. B ull. 56:2000-2012 (1972).

C la y  m in e ra lo g y  a n d  g e o c h e m is t r y  o f som e A r c t i c  O c e a n  s e d im e n ts : S ig n i f ic a n c e  on
p a le o c lim a t ic  in te rp re ta t io n . A. S. N a idu , T. C. M ow a tt, D. B. H aw k in s and D. W . Hood, In  
C lim a te o f the A rc tic , G. W e lle r and S. A. B ow lin g (eds.), Geophys. In s t., U n iv . A la ska , F a irb a n ks , 
pp. 59-67(1973).

D e p o s it io n a l e n v iro nm e n ts  an d s e d im e n t c h a ra c te r is t ic s  o f th e C o lv i l le  an d a d ja c e n t d e lta s , 
n o r th  A r c t ic  A la s k a . A. S. N a idu and T. C. M ow a tt, In Deltas , Models fo r E xp lo ra tio n , M . L. 
B roussa rd (ed.), Houston Geol. Soc., Houston, Texas, pp. 283-309 (1975).

S o u rc e s an d d is p e rs a l p a tte rn s  o f c la y m in e ra ls  in  s u r fa c e  s e d im e n ts f r o m  th e c o n t in e n ta l- s h e lf 
a re a s o f f A la s k a , A. S. N a idu and T. C. M ow a tt, Geol. Soc. Am . Bull. 94:841 -854 (1983). 

W is c o n s in -H o lo c e n e p a le o e n v iro n m e n t o f th e  B e r in g  Sea : E v id e n c e  f r o m  d ia to m s , p o lle n , 
o x y g e n iso to p e s an d c la y m in e ra ls . C. Sance lla , L. A. Heusser, L, Labey rie , A. S N a id u and S. W. 
Robinson, M ar. Geol. 62:55-68 (1985).

S e d im e n t c om p o s it io n  a n d s e d im e n ta ry p rocesses in th e A r c t ic  O cean , C h a p te r 24. D, A . Darby , 
A. S. N a idu , T. C. M ow a tt and G. A. Jones, In The A rc tic Seas: C lim a to lo gy , Oceanography, B io logy 
and Geology, Yvonne Herm an (ed.), Academ ic Press (In press).

L i t h ic  s e d im e n ts a n d s e d im e n ta ry  p rocesses in  th e A r c t ic  O cean . I). A . Darby , A . S. N a id u , T . C. 
M ow a tt and G. Jones, In C lim a to logy , Oceanography and Geology o f the A rc t ic  Sea, Y. H e rm an (ed.), 
Academ ic Press (In press).
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Principal research interests are studies of the 
dynamics of ocean flow in the high latitude 
regions that are impacted by sea ice. Recent 
work emphasizes the relation of primary 
production to physical processes associated with 
marginal ice edge zone, oceanic fronts and meso- 
scale eddies. Regions of study include both continental shelves, such as in the Bering 
Sea, and deep ocean, such as in the Greenland Sea. The techniques used in this 
research include hydrographic surveys of physical, nutrient and biological parameters, 
current meter moorings, satellite imagery and numerical computer models.

A second but closely related aspect of this research is the study of short-term 
climatic fluctuations, especially associated with El Nino, and their effect on the 
oceanographic structure flow regimes and ice cover of continental shelves. The 
parameters used in these analyses include surface and 700 mb winds, air and sea 
temperatures, incoming solar radiation, sea surface roughness and seasonal ice cover. 
More recently these analyses have been extended to include the effects of weather and 
physical oceanography on shelf and ice edge productivity using collected data and 
numerical models.
SE LECTED PU B L IC A T IO N S

W in d  an d m e lt d r iv e n  c ir c u la t io n  in a m a rg in a l sea ice edge f ro n ta l sys tem : A n u m e r ic a l m ode l.
I I . J. N iebaue r, Cont. S h e lf  Res. l( l) :4 9 -9 8 (1982).

M u l t iy e a r sea ic e v a r ia b i l i t y  in  th e ea s te rn B e r in g  Sea: A n  u p d a te . H . J. N iebaue r, J .  Geophys. 
Res. 88:2733-2742(1983).

S a te l l i te  o b s e rv a t io n s  o f c i r c u la t io n  in  th e  e a s te rn  B e r in g  Sea. T . P a lu szk iew ic /. and II . J.
N iebaue r, J .  Geophys. Res. 89(C3):3663-3678 (1983).

O n th e  e ffe c t o f E l N in o  even ts in  A la s k a n  w a te rs . H . J. N iebaue r, Bull. Am . Met. Soc. 65(5):472-473 
(1984).

O c e a n o g ra p h ic  f r o n ta l s t ru c tu re  an d b io lo g ic a l p ro d u c t io n  a t an ic e edge . I I . J. N iebaue r and 
V. A lexande r, Cont. S h e lf  Res. 4(4):367-388 (1985).

R e la t io n s h ip s  am o n g v e r t ic a l m ix in g , n it r a te  u p ta k e  and g r o w th  d u r in g  th e  s p r in g  b lo om  in  th e 
s o u th e a s t B e r in g  Sea m id d le  sh e lf. R. N. Sambro tto , H . J. N iebauer, J. J. G oe ring and R. L. 
Iverson , Cont. S h e lf  Res. 5(1/2): 161-198 (1986).

E f fe c ts  o f E l N in o -S o u th e rn  O s c i l la t io n  (E N SO ) a n d N o r th  P a c if ic  w e a th e r p a t t e r n s  on 
in te r a n n u a l v a r ia b i l i t y  in  th e s u b a rc t ic  B e r in g  Sea. H . J. N iebauer, J .  Geophys. Res. 93:5051- 
5068(1988).
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Many species of fish have evolved to take 
advantage of the "average” physical conditions, 
but the interannual variations in year-class 
recruitment can be very significant. Fisheries 
oceanography concentrates on identification and 
quantification of the physical causes of tnis 
interannual variation in recruitment. The 
research approach is to couple knowledge of 
physical circulation patterns and basic life 
history information of a species to identify 
vulnerable periods in the life history which could 
be affected by anomalous physical conditions.
Principle research focus is to discern the effect of 
physical oceanographic conditions on the recruit­
ment of larval and juvenile fish, specifically, physical transport mechanisms affecting 
distribution and movement of offshore spawners to nearshore and estuarine waters. 
Other research interests include reproductive development and ecology, recruitment 
abundance estimates and growth rates, modeling of year-class strength, and the 
distribution and migration patterns on seasonal, interannual and climatological scales.

Daily growth analysis in relation to horizontal and vertical distribution of spot and 
croaker larvae is currently being investigated to determine recruitment processes on 
the Middle Atlantic Bight shelf and at the entrance to Chesapeake Bay. Past research 
included the effects of wind induced upwelling on the distribution of bottom 
temperatures and resultant spawning distribution of Atlantic croaker in the Middle 
Atlantic Bight. This information was incorporated into an empirical model relating 
time of croaker spawning, period of maximum recruitment, and survival of juveniles in 
Virginia’s estuaries with seasonal wind patterns and water temperatures. Another 
past project wa t, investigation of the time of recruitment of juvenile summer flounder 
and spot to Virginia waters, with descriptions of their seasonal movements with respect 
to physical and geological oceanographic parameters (i.e., water movement, 
temperature, salinity, substrate and habitat preference) and characterization of the 
relative abundance and fluctuation in numbers of recruits.
SE LEC TED PU B L IC A T IO N S

O ce a n ic a n d e s tu a r in e  t r a n s p o r t o f f is h  eggs an d la rv a e : A  re v ie w . B. L. Norcross and It. F. Shaw , 
T ran s . Am . F ish  Soc. 113:153-165 (1984).

T im e  se r ie s a n a ly s is  as a m eans o f e x a m in in g  lo n g te rm  b io lo g ic a l d a ta  sets. I I . M. A u s tin , I). A .
Evans and B. L. Norcross, IE E E  O cean ’86 Confer. P roc. 3:946-952 (1986).

M id d le  A t la n t ic  B ig h t m e r id io n a l w in d  c om p o n e n t e ffe c t o n b o tto m  w a te r te m p e ra tu re s  a n d 
s p a w n in g  d is t r ib u t io n  o f A t la n t ic  c ro a k e r . B. L. Norcross and H . M. A u s tin , Cont. S h e lf  Res. 
8 :69-88 (1988).

S e a sona l c om p o s it io n  o f f in f is h  in  w a te rs b e h in d  th e V ir g in ia  b a r r ie r is la n d s . B. L. Norcross and
D. H a ta , Virg. J .  Sci. (In press).
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AUGUSTUS J. PAUL

Currently, there is considerable interest in physiological response of organisms to 
environmental factors and the role of species interactions in population fluctuations. 
However, since the bioenergetic requirements of most Alaskan fish and shellfish 
species are undescribed, modeling of species specific environmental responses and 
species interactions are in their infancy. My research group, which is based at the 
Seward Marine Center laboratory, combines the use of bioenergetic measurements with 
basic biology and oceanography to describe organism energy needs and quantify 
predator-prey and organism-environment interactions. The use of the bioenergetic 
methodology allows us to work with topics as diverse as the role of phytoplankton 
species succession to feeding success of first feeding king crab larvae and metabolic 
energy requirements of adult halibut. The Seward Marine Center laboratory is the 
only running seawater facility in the northern Gulf of Alaska. As there is no similar 
facility in the Bering Sea, our group also devotes part of its efforts to life history studies 
of Bering Sea organisms. Currently, we are examining the reproductive biology of 
Tanner and king crab.
SELECTED PU B L IC A T IO N S

L ig h t , te m p e ra tu re , n a u p l i i c o n c e n tra t io n s , an d p re y c a p tu re  by f i r s t fe e d in g  p o llo c k  la rv a e , 
Therag ra cha lcog ram m a. A. J. Paul. M a r. Ecol. P rog. Ser. 13:175-’.79 (1983).

C a rb o n , n it ro g e n  a n d c a lo r ic  c o n te n t o f eggs, la rv a e , a n d  ju v e n i le s  o f th e  A la s k a  p o l lo c k , 
Therag ra  cha lcog ram m a. R. H a rr is , T. N ish iyam a and A. J. Pau l. J .  F ish . Biol. 29:87-98 (1986). 

R e s p ira to ry  e n e rg y re q u ire m e n ts  o f th e cod , G adus m acrocepha lu s, re la t iv e  to b o d y s ize , fo o d 
in ta k e  a n d tem p e ra tu re . A. J. Paul, J. M. Paul and It. Sm ith . J .  Exp. M ar. Biol. Ecol. 122:83-89
(1988).

B io e n e rg e t ic s  o f th e A la s k a n  c ra b C hionoece tes b a ird i (D eca poda : M a jid a e ). A . J. Paul and A . Fu ji.
J .  C rust. Biol. 9:25-36(1989).

E n e rg y s o u rc e s fo r f i r s t  fe e d in g  zoeae o f k in g  c ra b , P a ra li th o d e s  c am ts c h a t ic a (D e c a p o d u , 
L ith o d id a e ) . A. J. Pau l, J. M, Paul and K . Coyle. J .  Exp. Mur. Biol. Ecol. (1989, In press).
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Primary teaching and research responsi­
bilities involve the continued development and 
diversification of the Alaskan commercial 
fishing industry as well as the development of 
the infrastructure serving this industry. Also 
serves as a marine extension worker linking 
m arine resource users with un iversity  
researchers and other sources of practical 
fisheries information.

Fisheries research and development projects have dealt with a considerable variety 
of Alaskan species including North Pacific shark species, sea urchins, geoduck and 
other clam species, the rockfish complex, octopus, squid, and marine snails. Other 
major work topics have included shellfish aquaculture development, small scale 
processing, seafood marketing, practical application of fisheries oceanography 
including the use of remote sensing to locate commercial fish concentrations, smoked 
fish technology, seafood shipping and packaging strategies, and the rationalization of 
commercial fishing practices with specific regard to hook-and-line fishing.

Current projects include the use of satellite remote sensing to assist in the location 
of sites suitable for the suspended culture of shellfish and the PSP detoxification of 
indigenous clam species. Remote sensing will be used to confirm the suitability of 
specific sites for the culture of the Japanese oyster. Methods to be developed will also be 
suitable for culture site selection involving other aquatic species. Archived as well as 
real-time satellite data will be used during the course of this project. This project will 
support the continued development of the Alaska aquaculture industry and the 
management of estuarine resources.
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The prospect of economic health for the State of Alaska can be expressed in two 
words: Resource Development. Alaska’s 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 m e a n s  of 
developing natural resources and assuring economic well-being while maintaining the 
special social, cultural, recreational, and ecological values that m a k e  us proud to live 
here.

T he 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 
difficult choices. Robert M. Pirsig ( Z e n  a n d  t h e  A r t  o f  M o t o r c y c l e  M a i n t e n a n c e )  found an 
important insight for us in the writings of the philosopher Phaedrus, w h o  recognized 
two universities rather than one: the "real University ... that great heritage of rational 
thought... which does not exist at any specific location,” and which "is nothing less than 
the continuing body of reason itself’; and the "second university, the legal corporation” 
which is the mechanism designed to provide a favorable setting for the "real 
University” to exist.
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Marine algae are responsible for an estimated 
3 5 %  of global production. Despite this contri­
bution, we k n o w  surprisingly little about the 
components of the photosynthetic apparatus or 
the regulatory m e c h a n i s m s  underlying ex­
pression of photosynthetic genes in these algae.
I a m  interested in the mechanisms employed by 
plants to adapt to their environment and m y  
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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im m uno log ica l ch a ra c ter iza tion s . F. G. Plumley, D. L. Kirchman, R. E. Ilodsun and G. W. 
Schmidt, Plant Physiol. 80:685-691 (1986).

B io g en e s is  o f p h o to sy s tem  II com p lexes: T ran scr ip tiona l, tran sla tion a l and post- transla tional 
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1325(1986).
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