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ANALYSIS OF COMMENTS ON THE WGA STRAWMAN REVISIONS

ISSUE: W hat Mineral Segments & Activities should be covered?

EPA

Only extraction and benefication wastes
from Lst Report to Congress (RTC)
mmerals not mcIudmg active phase of
heap and dump leach; not including
processmg wastes. (1)

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

shale.

WGA TASK FORCE STATES

MINE WASTES TO BE REGUIATED ARE:
EXTRACTION, BENEFICIATION AND
PROCESSING MATERIALS WITH A
POTENTIAL TO CONTAMINATE WATER,
IR 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),
F(’3H4())%PHATE ROCK AND OIL SHALE

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.q. ORE PILES.(34)

REFERENCE: 40 CFR xxv, Subpart B

MINING INDUSTRY

Extraction and beneficiation wastes from
minerals as listed in the EPA First RTC
should be requlated. (5)(16 )(8)( 9?

(12 f Somealso wan E;urocessmg
wastes' Included which are still

exempt (9(©)

All object to mcludln active heap and

dump leach unt| eac H‘%ls com Iete

©) ©)@EO12

reSpondent accep ts re uIatlon of de5| n
of new heap and dum leach units but
not operational re%ula lon. (9

Several respondents object to regulation
of ore 18r low grade oré stockpilés.

gme object to possible regulation of
mine drainage. (6)

Notlce and evaluatlon necessary before
Tpan ing scope be ond 15t
RTC minerals. (5) (22)

Mine waste as backfill should be
excluded. (22)

ENVIRONMENTAL GROUPS

No comment on specific mineral
segments. (4)

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

Suggestion that exploration waste be
covered. (4

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

Favor mclud toxic mine drainage as
waste. (

Noﬁe: 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



ANALYSIS OF COMMENTS ON THE WGA STRAWMAN REVISIONS

ISSUE: W hich Operational Categories should be regulated?
Active. Inactive. Abandoned ?

EPA WGA TASK FORCE STATES

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

VE Il%/IINE WASTES

Regulate only new and existing
active waste unites, but not
Inactive or abandoned units. (1)

o D

The option of regulation of =
Inactive units on-an active site is ARE
being considered. (27) REC
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REFERENCE: 40 CFR Part XXY, Subparts B, C and others

MINING INDUSTRY

Several respondents say regulate

on_I%/ existing_active and new

units, recognize differences in

performance standards, criteria

and closure requirements whether

new, or existing (10) (20); don't
ulate abanddned units.

GO

Some accept mclud_mP 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
operafors to bear entire
responsibility for old areas when
remining. (20) (20)

ENVIRONMENTAL GROUPS

Regulate all units at active sites; re?ul_ate
inactive sites where responsible party is
known; no statement on abandoned;

A(17)(18)

Suggestion offered that exploration waste
should also be covered. (45J

All active, inactive and[ abandoned units
at a (‘actlve% site operated by a single
permittee shall be subject to re?ula on.
All units at an inactive site (no
connected to active site) should be
requlated 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.(Il)



ISSUE: What should be the General Approach to Performance Standards?

EPA

Use concept of Performance Goals (2);

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

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

ANALYSIS OF COMMENTS ON THE WGA STRAWMAN REVISIONS

WGA TASK FORCE STATES

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 hack up
?rocedures In absence of existing State or
ederal standards.(%) ESTABLISH A
CLEAR HIERARCHY FO

RARC G
STANDARDS WHICH RELIES FIRST ON
STATE SPECIFIC STANDARDS. USES
SITE SPECIFIC RISK STANDARDS AS
LAST CHOICE APPROACH, DEFERS TO
EXISTING MEDI/ SPECIFIC PROGRAM
(&0, CLEAN AR ACT) STANDARDS. (34)

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

12

REFERENCE: 40 CFR Part XXY, Subpart D

MINING INDUSTRY

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

Several object to soils standards.

More beneficial use basis should be
emphasised.

Ob{ect to in_cludinq_standards for surface
water and air, duplication of existing
federal media specific laws. (5)(20)

Concer that standard setting "checks &
balances" of CAA, CWA, SDWA will be by
compromised, particularly in air
performance sandards. (

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

Should differentiate between "existing®
and "new" facilities with standards. (920)

ENVIRONMENTAL GROUPS

Don't want MCL's since this pre-allows
degradation. Prefer MCLG's or a non-
degradation g_ol_lcy. Like inclusion of

soils and stanility standards.

Concern that "risk based assessment"
process will not work due to lack of
resources and information, process
Predlcted to hecome snarled in fate and
ransport 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)



ANALYSIS OF COMMENTS ON THE WGA STRAWMAN REVISIONS

1ISSUE: Should Performance Standards he Different for
Different Operational Categories?

EPA WGA TASK FORCE STATES
No distinction; EPA only proposes to Same standards apply to all new and
requlate new and existing (active) waste existing units, but existing units have 5
units. (2) years t0 meet standards; new unit must
. o meet standards on effective date of
No mention of inactive or abandoned requlations. (2_% INACTIVE AND (34|)
waste units (not included in proposed abandoned units would not be requlated
requlation). (1) under this program (2%4UNLESS NITS
ARE REACTIVATED. (%)

EPA is considering different criteria and

timing for different classes of units. (27) 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
10 DEAL WITH EXISTING ACTIVE UNIT
COMPLIANCE. CORRECTIVE ACTION
PROCESS RESULTS IN APPLYING BEST
PRACTICABLE TECHNOLOGY FOR
INDIVIDUAL SITES (2)(34)

REFERENCE: 40 CFR Part xxy, Subparts D, E and others

MINING INDUSTRY

Definite need to distinguish applicable
standards between new, existing and
Inactive waste units; to apply "new"
standards to existing units weuld be
technlcaII¥_ and eco_nomlcaIIP/ 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)

ENVIRONMENTAL GROUPS

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

Do not want relaxation of standards for
any operational category. (2)



ANALYSIS OF COMMENTS ON THE WGA STRAWMAN REVISIONS

ISSUE: How should Ground W ater Performance Standards be set?

EPA

Health based: risk assessment

Hierarchy established for standards:
é SDWA MCL;
andard. (1)

S

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

WGA TASK FORCE STATES

Use state standards system or fall back to
proposed EPA hierarchy to set standards
If no_ state standards exist. éz .
Provides for standards based on beneficial
uses, GW classification systems or other
state GW quality protection control
systems. (23

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)

14

REFERENCE: 40CFR Part XXY, Subpart 0

MINING INDUSTRY

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)

ENVIRONMENTAL GROUPS

Preferred performance standard is "no
discharge” to groundwater. Otherwise .

refer MCLGs for new or expansion units,

CLs for units with existing _
contamination. f183 Prefer MCLGY ovel
MCL since 8oas 0 not include
economic and technical factors. (4)
Don't accept existing condition as
necessarily same as ackground due to
problem 0f past contamination by
mining. (4)?17)

Natural back([;round_ 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 dont 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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ANALYSIS OF COMMENTS ON THE WGA STRAWMAN REVISIONS

I1SSUE: How should Surface W ater and Air Performance Standards be set?

EPA WGA TASK FORCE STATES MINING INDUSTRY
For surface water, defer to Clean Water For surface water defer to Clean Water Most respondents recommend relying
Act based standards _((i“goals" In_EPA Act state surface water quality standards, solely on exmtmgi federal and state ~.
Strawman), but provide for setting new NPDES, and area wide management plans progiams, several suggest to delete air
standardsin absence of existing and don't duplicate. (2) and surface water sections entlreI%/. Most
standards. (1) respondents are very concerned that
RCRA should not bé used to set air or

water standards outside of the normal
B{/{\J/cesses of media specific laws (CAA

For air standards_ (EPA uses "qoals"), For ajr standards defer to Clean Air Ac, SDWA). Concern s that
refers to Clean Air Act SIP but also and don't duplicate existing standards but established scientific, technical checks
requires examination of other emissions, provide for settm? new standards in and halances could be ignored and
including fugitive dust, for other absence of CAA standards ON A PERMIT invalid standards could Tesult.(5)(20)
unrequlated CAA pollutants. Uses health SPECIFIC BASIS., (342 Use health hased

based risk assessment methods for new or environmental risk assessment

standards (implies site by site basis). (1) methods for any new standards on site

by site basis. (2)(34)

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

REFERENCE: 40 CFR Part xxy, SubpartD

ENVIRONMENTAL GROUPS

Want die air and surface water media
standards included. Incorporation of
existing CAAG%WA standards bY
reference is OK. Desire ability o set
standards beyond, CWA, CAA"(NESHAPS
or CAA critefia pollutants) If needed on
site by site basis.(4)(17)

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



ANALYSIS OF COMMENTS ON THE WGA STRAWMAN REVISIONS

ISSUE: How should Soils Performance Standards be established? REFERENCE: 40 CFR Part XXY, Subpart, D and H
EPA WGA TASK FORCE STATES MINING INDUSTRY ENVIRONMENTAL GROUPS
Not included in original strawman. New section on soils added by WGA. (2 Some respondents agree that soil is a Agree with including soils performance
o _ Focus is on on-site soil preservation an suitable media for performance standards standards. (4) (17)
Indications that it may be adopted as a off-site prevention of contamination.(3) 14) if limited to the post closure period _
media to regulate. (4)y(27) ). EPAand state program regulations must
SPECIFIC PROVISIONS ARE INCLUDED _ establish and enforce soil Standards, for
TO ALLOW AND REGULATE LAND Some feel soils standards should be both the mine waste processing unit and
APPLICATION OF MINE WASTES AS A deleted (120) (15) or only dealt with as the mine reclamation site. (19)(26)
SOIL AMENDMENT OR A WASTE reclamation” material (16).
TREATMENT PROCESS IF ALL _
PERFORMANCE STANDARDS ARE MET. Some express concern that bio-
(3 accumulation and bio-concentration
, , , statements may not be achieveable due to
Requirements provide for soil natural deep rooted Plants which
preservation for closure purposes. (3) redominate in arid lands. ﬁS)(G)-
equirements may also conflict with
NO NATIONAL NUMERIC SOILS existing reclamation and revegetation
STANDARDS ARE TO BE SET. ALL laws in states.
SUCH STANDARDS WILL BE ,
ESTABLISHED BY THE STATE Regulations must accomodate natural
NORMALLY BASED ON SITE SPECIFIC background elevated levels of
EVALUATIONS. (34) "contaminants” in mining areas. (8)
A PROVISION HAS BEEN ADDED TO
RECOGNIZE AND ADJUST FOR

NATURALLY OCCURRING ELEVATED
CONCENTRATIONS OF CONTAMINANTS.

()



ANALYSIS OF COMMENTS ON THE WGA STRAWMAN REVISIONS

1ISSUE: How should Design and Operating Criteria be established?

EPA

EPA includes detailed desi?n/operating
criteria for Specific types of mine waste
units (&.g. impoundments, piles). ()

No comment on mixing hazardous waste
with mine waste. (2)

»

WGA TASK FORCE STATES

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

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

@

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. (30)

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 ISNOT
ALLOWED. (30)

17

REFERENCE: 40 CFR Part XXY,Subpart E

MINING INDUSTRY

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

®

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

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

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

Most respondents obg]ec_t 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 quantit
generator wastes from off-site unrelated
Sources.

ENVIRONMENTAL GROUPS

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
phllosoghy In defining minimum

& design. (49(17)

Need a "reponse, to design failure"
mechanism (which_is seen as different
from corrective action process);
H(I7)(19 ()

accepta

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)

Afgre_es_with WGA position on_ prohibition
0 mlxm%hazardous waste with mining

)

waste. (
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ANALYSIS OF COMMENTS ON THE WGA STRAWMAN REVISIONS

REFERENCE: 40 CFR Part XXY, Subpart F

ISSUE: How should Monitoring and Verification be structured?
and related areas of Subpart D

EPA WGA TASK FORCE STATES MINING INDUSTRY ENVIRONMENTAL GROUPS

Original Strawman combined elements of Point of compliance to be established site Point of compliance to be determined site Point of compliance at unit boundary ﬁor

corrective action v/ith monitoring and by site by requlatory authority at by site) proposed by operator, api)roved disturbed area) or as close as reasoriably

media protection standards. (1) répresentative location(s) (ly; byI regutla]\ctorty ag%S)cy based on al feasible. (18)

rélevant factors™ (9); _ , _

Point of i-mpliance is determined b}/ For_?roundw_ate_r, use of "uPpermost _ , Point of compliance: "the most likely

requlatory authority. For groundwater aquifer” is eliminated as sole point of Upper most aquifer should be GW point points of discharge at the edge of the

this must be in thé uppermost aquifer compliance since all groundwaters are of of compliance, not all groundwaters (8); unit." (19)

and within property boundary of facility. interest (2); _ _ , _

@ o , One respondent sug?ests_ an exemption Point of compliance as close to unit as
Property boundary is eliminated in favor for "zerq discharge™ Tacilities from GW possible rather than at "artificial distant
of "close,..to preducted lifetime monitoring (14) point" which would allow for mixing
boundaries” of waste unit.(2) _ _ zone and only detect-violation after

o N One respondent is concerned with significant pollution had occured. (4)
No definite provisions are made for . applying financial guarantees to _ ,
distinguising "early wanting monitoring" corréctive action (14). A "response to system failure mechanism"
versus “compliancé monitoring".(2) is needed to deal with problems which
must be solved before they result in need
A "RESPONSE TO DESIGN AND for corrective action. (
OPERATING CRITERIA SYSTEM

FAILURE' MECHANISM HAS BEEN
ADDED TO DETECT PROBLEMS AND
RESPOND BEFORE MEDIA
PERFORMANCE STANDARDS
VIOLATIONS REQUIRE CORRECTIVE
ACTION. (39)



ANALYSIS OF COMMENTS ON THE WGA STRAWMAN REVISIONS

1SSUE: How should Corrective Action be Implemented?

EPA

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

Corrective Action Standards (See Subpart
are set at time of violation and can be
Ifferent from performance standards in
Subpart D. (2)

WGA TASK FORCE STATES

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

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

@

Similar CORRECTIVE ACTION ,
REGULATIONS for all regulated media.

@

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

ANEW 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)(30)

19

REFERENCE: 40 CFR Part XXY, Subpart G

MINING INDUSTRY

Trigger for corrective action should be a
“statistically signifirmt" violation_not just
any violation of any standard. (8)(9)812)

Violation consideration must consider
background. (22)

Recommend determination that
"violation" is real and significant before

performing corrective measures study. (8)

Acceptance of closure by regulatory” |
authority should render corrective action
progran inapplicable. (12)

One respondent suggests_study only be
required in "verifieq significant"
exceedance with "signiticant threat to
human health & environment". (10)

ENVIRONMENTAL GROUPS

Too many "exit ramps" Prowded in WGA
Strawman. Concerned that WGA
corrective action process is too
cumbersome, with too many _
opportunities for extension ‘of compliance.

©)

Want greater public Particip_ation_ and
notification of imparted_parties (in and
near contaminated zone). (@)

Concerned. that re?ulatory agency
releases without clean ug could ™
jeopardize subsequent CERCLA actions.
@ 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)

Trlqger_ for remediation study to e
"detéction of any statistically significant
levels above established natural” ambient
background levels." Remediation
commences: (3) when necessary to meet
standards or If'standards not applicable,
(b) when contaminant levels exceed risk
level for remediation at hazardous waste
sites. (19)



ANALYSIS OF COMMENTS ON THE WGA STRAWMAN REVISIONS

1ISSUE:  How should Closure and Post Closure plans bhe structured?

EPA

Separate plans required for closure and
post closure. (2)

WGA TASK FORCE STATES

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

24 months of inactivity is the trigger on
any requlated 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] TINE
EXTENSIONS FOR EXISTING WASTE
UNITS ARE ALLOWED WITH.GOOD
CAUSE AND WITH A DEFINITE
APPROVED SCHEDULE. (24)

PUBLIC NOTICE BY STATE IS PROVIDED
PRIOR TO STATE ACCEPTANCE OF
CERTIFICATION OF CLOSURE BY
GPERATOR. (30)

20

REFERENCE: 40 CFR Part XXY, Subpart H

MINING INDUSTRY

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

Oppose the 24 month inactivity trigger
forclosure. (8)(9)(10)(21) One ™ |
respondent suggests a 10 year trigger is
more realistic 1n 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 Ion(T; as
compliance monitoring and enforcement
continues. (8)(9(12)(2)

Oi)pose continuation of liahility despite
release of surety and acceptance of
closure. (3) (14)y

Suggest closure trll\?ger be "recommended”
versus required. Need up to 10 yrs
closure timelines. (21)

ENVIRONMENTAL GROUPS

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

Closure and post closure plans should be
a component of initial A%rogram permit
ai)pll(;atlon for a site. As the operating
Ban IS amended, and closure plan should
pe updated. Provide for 48 to' 60 month

Inactivity on any waste unit to trigger
closure initiation. (26)

Notes: A Other regulator?/ agency commenters note that closure completion approval by regulatory authority should not indicate any transfer of responsibility for environmental protection
0

for owner\operator

or {0 regulatory authority.
B. Closure deadlines are considered unreali

s@ic due to the wide fluctuation of mineral prices and normal swings of inactivity in the mining industry. (11)



ISSUE:  How should Financial Responsibility requirements be established?

EPA

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)

ANALYSIS OF COMMENTS ON THE WGA STRAWMAN REVISIONS

WGA TASK FORCE STATES

WGA Task Force totally rewrote this
Subpart. (2)

Includes “credible accident coverage"
requirement plus planned closure and
known corrective active suretmvera%e.
@S CREDIBLE ACCIDENT FINANCIA
URANCE 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)

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

21

REFERENCE: 40 CFR Part xxy, Subpart |

MINING INDUSTRY

SRS A S
coverage. .
Suggest that &QFSC{A g otger_lzlws
alréady cover the credible accident (8)
One rg%%ondent suggests a maximum of

$500 er operation for credible
accident 88) d

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 honding-
genérate a “pay-as-you-mine” fund for
each facility. (v21)

ENVIRONMENTAL GROUPS

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. (@)

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

No specific comments on "“credible
accicent". (4) (17)

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

Want public notice of proposed release of
s(%gty and forum for public objections.
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School of Fisheries and Ocean Sciences
Fisheries Program

I. Introduction

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

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

and:

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

Il. Mission

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

I1l. Benefits to the State

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



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

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

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

The Juneau Center for Fisheries and Ocean Sciences (JCF0S)

The Alaska Sea Grant College Program

The Fishery Industrial Technology Center (F1TC)

The Institute of Marine Science (IMS)

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

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

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

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

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

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



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

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

2. Other

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

3. Major strengths and weaknesses

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

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



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

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

B. The Student Population
1. Undergraduate Students

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

2. Graduate Programs

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

The five Interdisciplinary Ph.D. students:

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

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

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



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

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

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

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

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

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

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

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



C. curricula and Faculty

1. Course Offerings

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

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

2. New Faculty Recruitment

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

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

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

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



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

3. Additional faculty needed

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

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

VZ Service

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

VII. Research

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

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



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

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

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

A. Administration

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

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

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

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



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

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

IX. Fiscal

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

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

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



X Present Activities

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

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

XI. Major Needs

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

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

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

Recommended electives in the Fisheries Management curriculum:

FJ
F

FJ
FJ

J
J
J
F
J
J
J
F

FJ
FJ
FJ
F

Biol 650:

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

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

Fish Ecology

The Economics of Fisheries Management
Fisheries Science

Fisheries Management

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

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

Applied Multivariate Statistics
Experimental Design

Distribution-Free Statistics

Exploratory Data Analysis

Data Analysis in Biology
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Master of Science in Fisheries Degree Requirements

Recommended electives in the Aquaculture Curriculum:

F
F
J
J
J
F
J
J
J
FJ

FJ
FJ

Biol 445:

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

Molecular Genetics

b et BRI
Fish Physiology
Molecular Genetics
General Biochemistry
Salmon Culture

Finfish and Shellfish Diseases
Fishery Genetics

Current Topics in Oceanographic Research

Biological Oceanography
Applied Multivariate Statistics
Experimental Design
Exploratory Data Analysis
Data Analysis in Biology

APPENDIX |

d

d)

)
@
)
@
@

)
)
@
)
@



Master of Science in Fisheries Degree Requirements

Recommended electives in the Fish/Invertebrate curriculum:

F
F
F
F
J
J
J

FJ
F
J
J
FJ

FJ
F

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

Molecular Genetics

Limnology

Ecology of Streams and Rivers

Water Pollution Biology

Marine Ecology

Fish Physiology

Molecular Genetics

Fish Ecology

General Biochemistry

Modeling, Simulation and Ecological Theory
Fishery Genetics

Current Topics in Oceanographic Research
Biological Oceanography

Marine Ecosystems

Experimental Design

Exploratory Data Analysis

Data Analysis in Biology
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FISHERIES COURSE LISTINGS AT FAIRBANKS AND JUNEAU
Fairbanks

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

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

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

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

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

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

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

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

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

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

Suneau: 1990-91.

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

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

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

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

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

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

to simulate management situations.



APPENDIX If

Fisheries Oceanography i Alternate Spring

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Finfish and Shellfish Diseases J: As Demand W arrants

FISH 606 4 credits (3+ 3)

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

recommended.

Advanced Fisheries Population Dynamics | J: Alternate Fall

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

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

Programming.

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

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

Fishery Genetics J: As Demand W arrants

FISH 651 3credits

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

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

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

Pending UAF Faculty Senate approval.

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

Introduction to Ichthyology

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

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

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

Fish Ecology

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

21:37-42(1979).

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

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

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

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

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

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

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

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

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

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

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

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

Characterizing aquatic bacteria ac d ng to cell size and apparent DNA content by flow
cytometry. B. R. Robertson and D. K. Butto Cytcmetrj 10:70-76 (1989)
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SELECTED PUBLICATIONS

Hem atocrit variation during sleep apnea in elephant seal pups. M. A. Castellini, D. P. Costa and
A. C.Huntley, Am.J. Physiol. 251:R429-R431 (1986).

Fatty acid metabolism in sting elephant seal pups. M. A. Castellini, D. P. Costa and A. C.
Huntley, J. Comp. PhySIO| B157:445-449 (1987)

Visualizing metabolic trans atic mammals Does apnea plus swimming equal
"diving”? M. A. Castellin Can J. ZO(?I 66:40-44 (1988)

Blood chemistry regulatio ng repetitive diving in Weddell seals. M. A. Castellini, R. W.
Davis and G. L. Kooyma Phy3|ol 200l. 61(5):379-386 (1988).



JEREMY S. COLLIE
Assista Profe or. Fhsherres

éugéa @ rFrs} Serﬁ;qa{gds)c% ng;:tnce;

rurori %sachuset it
ec no ogyJomt rogram

Prevrﬁu?“work Was conduc £0r e

a roduc Ve areao e r&r

SEH( Im aryr man w %) ermﬂ Sea. Procguc lon. rates fb ntr&
Invertebrates were m asur as was re ampﬂ mve rtebrates ydemersa fish. An
on om research mtere £ the estim trono 15N PO z1ron SIze, AccuBate deB ulation
ere\%e red rm nagement decdsror]sa well as to. anst S| atrons
eho ve be eve gged 1) CP ine relative-abundance
ces mercr catc % have been applied to numerous Tisheries

rangmg omye wtar lounder tobluefin tuna.

Recenttwohk h?s confentrated nthe gesr d%mformatr efrshmgu%rcres to reduce

uncertain g ation ro tr(y 3/ sto Size mana ramen

ex err enrémp emented or pro ose r an er o se#mo
rdrstm % e effecfs of mana em nt ac on environmenta tr

[g cto akee rrc

Yatrﬂ urmtreres In ex err ental e r}f Hed t0 a new (les nmoﬁ
nm rentlér emg Uﬁe uanti m
s mon roposed researc U esaﬂ n§n ng program or polloc m
ar or and po atronstudreso erring i oun
SELECTED PUBLICATIONS

Estimating population size from relative abundance data measured with error. J. S. Collie and
M. P. sissenwine, Can. J. Fish. Aquat. Sci. 40:1871-1879 (1983).

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Seafood shelf life as a function of temperature. J. P. Doyle, Alaska Sea-Gram No. 30, Marine
Advisory Program, Alaska Sea Grant College Program (1989).
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SELECTED PUBLICATIONS

Multimodal torus in the weakly electric fish (Eigenmannia). S. Scheich and S. 0. E. Ebbesson,
Springer-Verlag, 69 pp. (1983).

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

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

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

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

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

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

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

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

The parcellation theory and alterations in brain circuitry after injury. S. O. E Ebbesson, In
Theoretical and Controversial Issues in Recovery After Brain Damage, Chapter 13, S. Finger,
T. Leverc, C. It. Alm i and D. G. Stein (eds.), Plenum Press, N.Y., pp. 191-199 (1988).
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SELECTED PUBLICATIONS

Diving and asphyxia: A comparative study of animals and man. R. Eisner and B. A. Gooden,
Monograph ofthe Physiological Society (U.K.), Cambridge University Press, 168 pp. (1983).

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

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

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

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

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

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

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

Perspectives in diving and asphyxia. It. Eisner, Undersea Biomedical Research (In press).
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SELECTED PUBLICATIONS

A generalized habitat matching rule. R. Eagen, Euol. Ecol. 1:5-10 (1987).

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

Population effects of habitat change: Quantitative assessment. R. Eagen, J. Wildl. Manage.
52:45-53(1988).
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SELECTED PUBLICATIONS

Comparative morphology of the skull of the ribbon seal, HISthOphOCa fasciata (Zimmermann),
with remarks on the systematics of Phocidae. J. J. Burns and F. Il. Fay, J. ZOO| (London)
161:363-394(1970).

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

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

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

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

G. A. Fedoseev (eds.), NOAA Tech. Rept. NMFS 12, National Marine Fisheries Service, Seattle,
W ashington (1984).

15



HOWARD M. FEDEII
ro{letssor, rine S |ence and Biology

arne C|e
|ver5|t§ %allll rnla osAn%eIes

NIVers ornia, Los Angeles
tant mversé}y f—fa\ InS
arine Station

ha(\)/resoreee ex MINEt as a_res r
[0 ram (ythe Out nmen IEl (e

Ass men
aneﬁ Iﬂ" %e Is%te as been

Marine benthic s K;ﬁstems in Alﬁsk N Waters

avoro our |%a rou hou
1eS, main ey COnSJ stre 5
severaI INVEst]

s
sresse é
Stems Were acc x mina onso
stribution, abun nce nd ogg/o |ntert|
e anary éec veso r|n t %t'é’
nt |c ebra es and demersal a

1 tion o b% ?V e (WS?E WI'[

|arva crust ac ans an S heen. designed t oasse relationshi N
vl it ogeoeﬁeenﬂ il ﬁdeee.eesuef gt . 11
(% kcm?\ atlaglga\ég bﬁenna urﬁg amPrm |am 88 %cr)olé#gget

R[ort %Eul P Iasat Berm ea, an t Sea sec ru

g?(%e%ﬁe OpICS on avarlefyo Invertenrates and anum ero SPECIES O es ave

ga subt|dal mve tebrate havedbeﬁ

SELECTED PUBLICATIONS

On the methods used by the starfish Pisaster ochraceus in opening three types of bivalve
molluscs. Il. M. Feder, ECOlOQY 36:764-767 (1955).

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

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

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

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

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

The benthic ecology of Loch Linnhe and Loch Eil, a sca-loch system on the west coast of
Scotland. V. Biology ofthe dominant soft-bottom epifauna and their interaction with the
infauna. H. M. Feder andT. Il. Pearson, J. EXp Mar. Biol. 116:99-137 (1988).
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Haugen, In Drug Metabolism Concepts, D. M. Jerina (ed.), ACS Symposium Series No. 44, pp. 46-71
(1977).

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Genetic changes in pink salmon (Oncorhynchus gorbuscha following their introduction to the
Great Lakes. A.J. Gharrettand M. A. Thomason, Can. J. Fish. Aquat. Sci. 44:787-792 (1987).
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Marine Pollution Assessment NOAA, pp. 933-946 (1984).

Marine denitrification. J. J. Goering, In D enitrification in the Marine Nitrogen Cycle, II. L.
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A method for estim ating pt ake and p d awate ng 114c1 urea an d
I»5N]urea. 1). A. Mansell and J. J Goering, CanJ Flsh Aquat SCI 46 198- 202 (1989)



LEWIS J. HALDORSON
%sgsggrat g rﬁfg?sfs(rrlfrj;hseh ek;:segnd Ocean Sciences
%Vﬁrr\?e%? F'Ea?faornra Santa

%rbﬁg% University of California, Santa

Fea hrn nd rese hm brol of marine. fishes. CPours %a mclud
spes, FIs LE%O A

y OIX rra ortan arine Fi

f arrne rvrsed resear %r’aguate sf
X commercra ortant marine shes on the ecology 0
arvaI esrnsu rctic marine sys ms

sear interests mclude ecolo |ca relatronshp s .and po %ond iCS oF
nears ore h'ooRuarons arr asIS on rctcfrshes arcr rocky-Tee
communrtes N rt ern reef fis 08 atro eextr me Ion evrt most Specles
amaor |o ca concern.. There ns %I’rese arons xploit an? e not
welk WN: evgre |ence| ca tes eX %ré/ suscep 0Jon

de refsron in num ers followin episodes,. Furthérmore, the exjstence .0

ex commun Oys ructure m%nese fSfed Nacessitates non- tradrtrona? multi-Species
maragement approaches.

ther res arch |sfcuse on. the st dv of earl Irf hrstor fmarrne fishes, with

e |son ar al eco rﬁrrelatrons tAPT? ‘p varratron mynar
ssre gtho mar rs secres res 0 e h a mor rrn

Psqélcon ced {0

rva stages. e ect
avarla ity onggrov\rt an survrva ofselected marine Iarva ?]SH

SELECTED PUBLICATIONS

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

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

Post-larval copper rockfish in the Strait of Georgia: Habitat use, feeding, and growth in the
firstyear. L. Haldorson and L. Richards, Proc. Int. Rockfish Symp., pp. 129-142 (1987).
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Management needs of scientific data. M. J. Hameedi, IN The GulfofAlaska: Physical Environment
and Biological Resources, D. W. Hood and S. T. Zimmerman (eds.), NOAA, U.S. Dept. Commerce,
W ashington, D.C., pp. 597-618(1986).

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

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

23



SUSAN M. HENR1CHS
gssouateP essor Marine Science

§i arlg%l Cle ashlngton
| ods I-Yo ceano-

ra C nst|tut sachu-
g Stitute 0 qnechno ogy
ol rogram

W, produtive coastal waters,.much of the organic matter poduc d, b
s R e aar;satﬁoauﬂsg“ffegébon(’aﬁe'?ed !
dpr N |cca%|masan aclena e ?f

OStOf anic matter deposite {S IS rapy
€CoMmpo NISMS uta

ears.” Hese rc nvesﬁ In Eﬁ%‘é’@ é% reg |rr\1/ed 0ro t!eryseescales 0 tn?cu Sﬁana tter
ecom osmo and /Q erva(h) 95 ein pcted np P ?rom %ﬁan Ba and
esurrectl %% a?h %o 0SmSs sma containe se |mente Vi nmen 8
em use * ﬁ er efateo e?om sin or anic matter % h rates an

cts .of, the, decomposition of algae, nmqms an ace ave een
0lavesu ated. urrent research empHasizes t e role of amino acl s in sediment
ecomposition processes

bIOane nAangJ : | ice zone |n he Berl Sea IS thelsweolfa

Jorsr h pIankton
S e %aae I B .Vg'ycaagnﬁme%*%g e

¢ ¢ Waters. I IVed e amino Ac cncent ations an ug e [ates X%act ria are
eing meastred as part oft ase stUdles o nutnentrecyclmg t the Ice edg

SELECTED PUBLICATIONS

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

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

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

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

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

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

Anaerobic mineralization of sediment organic matter: A new estimate of the role of anaerobic
processes in the oceanic carbon economy. S. M. Henrichs and W. S. Reeburgh, Geomicrobiol. J.
5:191-237(1987).
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Burrowing by the bivalve mollusc thhophaga CUrta in the living reefcoral Montlpora berryl and a
hypothesis ofreciprocal larval recruitment. R. C. Highsmith, Malr. Biol. s6:155-162 (1980).

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

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

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

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

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

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

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

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

Arctic ampeliscid amphipods: Three new species. K. 0. Coyle and R. C. Highsmith, J. Crust. Biol.
9:157-175 (1989).
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Influence of storage atmosphere on several chemical parameters of sun-dried shrimp. S. L.
Biede, B. Il. Himelbloom and J. E. Rutledge, J. FoodSci. 47:1030-1031 (1982).

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

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

Effects of cysteine on growth, protease production, and catalase activity of PSeudomonas
fluorescens. B. 1. Himelbloom and H. M. Hassan, Appl. Environ. Microbiol. s1:418-421 (1986).
Clostridium methylpentosum sp. nov.: A ring-shaped intestinal bacterium that ferments only
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Coastal morphology, coastal erosion, and barrier islands of the Beaufort Sea, Alaska D. M.

Hopkins and R. W. Hartz, U.S. Geological Survey Op n-File Rept. 78-1063, 52 pp. (1978).
Arctic Ocean climate in Cenozoic times. Y. Herma d D. M. Hopkin SCIence 209:557-562 (1980)

Paleoecology of Beringia. D. M. Hopkins, J. B. M tthews, Jr., C. E Schwege nd S.B. Young,
Academic Press, 489 pp. (1982).

Amino acid epimerization implies rapid sedimentation rates in Arctic Ocean cores. H. P. Seyrup,
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The prospect of economic health for the State of Alaska can be expressed in two
words: Resource Development. Alaska 3 industries and all related support activities
are founded upon the utilization of our rich supplies of renewable and non-renewable
natural resources. The special challenge for all Alaskans is finding the means of
developing natural resources and assuring economic well-being while maintaining the
special social, cultural, recreational, and ecological values that make us proud to live
here.

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