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ABSTRACT x

This study has focused on the injury to, and recovery of, shallow (< 20 m) subtidal eelgrass communities
in western Prince William Sound following the Exxon Valdez oil spill (EVOS). Effects were assessed in
1990, 1991, and 1993 primarily by examining differences in population parameters (e.g., abundance,
biomass) of dominant taxa within the subtidal eelgrass habitat. A final resampling of this habitat is planned
for the summer of 1995.

In 1990, we noted significant differences between oiled and control sites with respect to a number of taxa.
Among the differences noted were greater densities of eelgrass flowers and shoots, amphipods, trochid
snails, Telmessus crabs, and Dermasterias sea stars at the control sites. Other taxa, including small
epifaunal mussels, (Musculus) and spirorbid worms, a variety of infaunal polychaetes, and juvenile cod
were more abundant at oiled sites. '

The infaunal benthic community within the deeper portion (3 to 20 m) of the eelgrass habitat appeared
especially affected by the EVOS, as there was a decline in diversity as well as reductions in a number of
dominant taxa. On the other hand, the benthic community in shallower portions of the habitat, within the
eelgrass bed, showed a general enhancement of both diversity and abundance of several dominant taxa.
The notable exception was for amphipods, which declined in all habitats.

By 1991 there was strong evidence of recovery at eelgrass by fewer differences in community parameters
and dominant taxa than observed in 1990. Although some recovery was still evident by 1993, e.g., large
epifaunal crabs (Telmessus) and sea stars (Dermasterias), many infaunal and small epifaunal taxa were
more prevalent in oiled eelgrass sites, resembling 1990.

Polycyclic aromatic hydrocarbon (PAH) concentrations in sediments were generally higher at oiled than
control sites and in the deeper portions of the habitat. The highest concentrations observed were greater
than 1000 ng g-1 at several eelgrass sites in 1990. PAH concentrations declined to less that 100 ng g-1 by
1993, but were still somewhat higher at oiled sites.

Many of the observed effects appeared related to the effects of oil. The reduction in the abundance of
amphipods were presumably due to the acute toxicity of oil. However, most other declines in population
density were probably related to either the sublethal effects of oil or to indirect effects such as increased
predation. Increased abundance of most taxa at oiled sites appeared related, either directly or indirectly, to
organic enrichment from either oil or from bioremediation.

L
INTRODUCTION

The shallow subtidal habitats of Prince William Sound, from the intertidal zone to depths of approximately
20 m, typically has dense macrophyte or seagrass assemblages, and is critical habitat for many
commercially and ecologically important animals. Subtidal eelgrass beds contain numerous polychaete
worms, small snails and clams, amphipods, isopods, sea urchins, and sea stars, many of which serve as
food for coastal-feeding fishes, birds, and otters.

The subtidal eelgrass community was one of the several habitats examined relative to Exxon Valdez Oil
Spill (EVOS) effects and subsequent recovery. Investigations comparing oiled-control sites in this habitat
were conducted in 1990, 1991 and 1993 (no sampling occurred in 1992 and 1994) (Jewett et al., 1994).

Almost all components of the eelgrass habitat were affected by the EVOS by the summer of 1990. The
health of the benthic community outside the eelgrass bed, at 6-20 m depths, was generally less robust at
oiled sites than at control sites. The oiled sites had significantly less total invertebrate abundance; several
dominant invertebrate taxa had less abundance and/or biomass. These included families of clams that are
important food for sea otters. Another group less prevalent at oiled sites were the oil-sensitive benthic
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amphipods. Measured parameters less prevalent at the oiled sites in the eelgrass bed (< 3 m) included
eelgrass turions and flowers, benthic amphipods, and helmet crabs (Telmessus cheiragonus). However,
the benthic community in the bed had greater total invertebrate abundance and biomass at the oiled sites,
primarily attributable to opportunistic infauna and small epifauna attached to the eelgrass blades.

The 1991 data revealed partial recovery. Outside the eelgrass bed (6-20 m) oiled sites were more similar to
control sites than in 1990. The greatest indication of recovery was with benthic amphipods which revealed
no differences between oiled and control treatment groups. Within the bed (£ 3 m), no differences were
now evident in density of eelgrass turions or flowers, benthic amphipods, and helmet crabs. However,
several of the dominant taxa had lower abundance or biomass at oiled bed sites, indicative that recovery
was lagging within the eelgrass bed.

By 1993, four years after EVOS, a reversal was revealed from the 1991 appearance of recovery. While
toxic effects were doubtful, some segments of the community were significantly diminished at oiled sites
(e.g., amphipods); other segments reflect enhancement at oiled sites (e.g., infaunal polychaetes and
epifauna on eelgrass). Sediment oil concentrations dropped from an average of 544 ng PAH g-1in 1990
to 145 ng g-1in 1991 to 50 ng g-1in 1993. Although sediment oil contentrations declined greatly over the
three-year period, the oiled sites still had higher concentrations than control sites in 1993. The 1993 data
tended to resemble 1990, especially in the bed (< 3 m) where densities of eelgrass flowers (Dean et al.,
submitted MS), bivalves and oil-sensitive benthic amphipods were greater at control sites. Enhancement
(stimulation) at oiled sites was evident in several opportunistic or stress tolerant polychaetes (all depths),
as well as small epifauna attached to the eelgrass blades (£ 3 m). Oil-degrading microbes (Braddock and
Richter, 1994) presumably stimulated the faunal increases at oil sites as has been observed elsewhere
(e.g., Spies and DesMarais, 1983; Spies, 1987). Preliminary examination of selected nearshore fishes
(crescent gunnel and pricklebacks) suggested stress-induced abnormalities (i.e., hemosiderosis: Khan and
Nag, 1993) at oiled sites.

We know from other studies (e.g., McConnaughey, 1978; Calkins, 1978; Degrange and Sanger, 1987;
Shaw and Hameedi, 1988; Bowyer et al., 1994) and from our work that several of the species impacted
are important links to higher trophic levels. For example, benthic amphipods are important prey to a
variety of fishes and sea birds. The crab Telmessus feeds on eelgrass, Musculus mussels, and other
epiphytes on eelgrass. In turn, Telmessus serves as prey for a variety of vertebrates, including sea otters,
river otters, and birds (e.g., ). In addition, Musculus is a primary component of the diet of juvenile cod
that are abundant in the eelgrass habitat. As noted earlier, some of the infaunal bivalves are important food
for sea otters. Also, the fishes examined for hemosiderosis are important food for river otters and selected
sea birds (Bowyer et al., 1994; Dan Roby, UAF, P%E. Commun).

Our approach for July 1995 is to monitor the various successional stages of the eelgrass commurity
toward stabilization by comparing components from four pairs of oiled and unoiled sites. We will target
most of the sites that were sampled in 1990, 1991 and 1993 using the same methodology. We will
quantify eelgrass, infauna, amphipods, small epifauna attached to eelgrass, large epifauna (i.e., crabs and
sea stars), and juvenile Pacific cod. In addition, we will examine sediment hydrocarbon concentrations and
some dominant demersal fishes for hydrocarbons and hemosiderosis. The benefit of continued monitoring
of the natural recovery of this habitat is to provide information on the progress and general health of this
community, including some key trophic components.

This Detailed Project Description is for the closeout on the subtidal monitoring of the eelgrass
communities. It will include analyses and reporting of subtidal eelgrass community information compiled
over the duration of this project, 1990, 1991, 1993, and 1995.



NEED FOR THE PROJECT
A. Statement of Problem

Almost all components of the subtidal eelgrass habitat were affected by the EVOS. QOur approach is to
monitor the various successional stages of the eelgrass community for one more year. Stabilization is
anticipated by 1995.

B. Rationale

No man-made restoration has occurred, nor has any been recommended, for the subtidal eelgrass habitat to
date. It has been generally viewed that any restoration activities in this subtidal habitat would be -
unrealistic. Complete restoration or recovery implies not only a return to prior abundance levels, but
moreover, a return to ecological pathways within the community which may have taken years to develop.
These ecological pathways involve a range and magnitude of biological, chemical, and physical
mechanisms with synergistic effects which are little understood, but are believed to be essential to the A
stability of the community. Drastic changes induced by EVOS undoubtedly altered these pathways and the
resulting community may never return to its pre-spill structure and internal integrity, although abundances
may return to pre-spill levels.

C.  Summary of Major Hypotheses and Objectives

The overall objective is to monitor the natural recovery of the shallow (< 20 m) subtidal eelgrass
community in Prince William Sound that was impacted by the EVOS.

D.  Completion Date
September 30, 1996

COMMUNITY INVOLVEMENT

Since this study got underway in 1990, it has had intense internal and public review through workshops,
EVOS Symposium, meetings, Final Report reviews, and peer reviews of manuscripts for publication,
including in a special publication through the Transactions of the American Fisheries Society. No other
community involvement efforts are planned.

o
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FY 96 BUDGET

Personnel $117843.0
Travel 4770.0
Contractual 57000.0
Commodities 3000.0
Equipment 0.0

Subtotal 182613.0
Indirect cost 36523.0
Gen. Admin.

Total $219136.0



PROJECT DESIGN
A. Objectives

The overall objective is to monitor the natural recovery of the shallow (< 20 m) subtidal eelgrass
community in Prince William Sound that was impacted by the EVOS. The primary objectives are to: 1)
spacially compare richness, diversity, abundance and biomass of dominant taxa between paired
(oiled:control) sites; and 2) temporally compare these population parameters. A secondary objective is to
examine some of the dominant nearshore demersal fishes for evidence of hemosiderosis.

B. Methods

All samples collected in the stratified sampling design in the eelgrass habitat in July 1995 will be processed
at University of Alaska Fairbanks. For the percent cover, abundance, and biomass estimates for each of
the dominant infaunal and small epifaunal taxa, and for diversity measures for benthic infauna, we will test
the null hypothesis of no significant difference among oiled and control sites using a randomization :
procedure (Manly, 1991). In addition, some community-level analyses will be conducted using ordination
procedures such as principal coordinate analysis, stepwise discriminant analysis, and multidimensional
scaling. Data from all years, 1990, 1991, 1993, and 1995, will be analyzed.

C. Contracts and Other Agency Assistance

Coastal Resources Associates, Inc., Vista, CA
CRA has been an integral technical component on the EVOS shallow subtidal investigations since 1989.
To ensure project continuity, we will subcontract with CRA for analyses and reporting assistance.

Memorial University, Newfoundland, Canada

Dr. R.A. Khan of Memorial University will be contracted to examine intertidal/shallow subtidal fishes for
hemosiderosis as a pathological indicator of exposure of fishes to crude oil. Dr. Khan analyzed a few
fishes for us in 1993,

NOAA, NMEFS, Auke Bay, Alaska

All hydrocarbon analyses on sediment and fishes will be carried out through the Auke Bay Facility; they
have previously provided this support for this project.

D.  Location

The analyses and report preparation will be conducted at UAF (Fairbanks) and at CRA (Vista, CA).



SCHEDULE
A.  Measurable Project Tasks for FY 96

October - December 1995:  Process benthic, hydrocarbon, and hemosiderosis samples;

January 1996: Data entry and analyses;
February - May: Draft final report;
June - July: Peer review of draft final report;

B. Project Milestones and Endpoints

This is the close-out segment of this project. All project objectives will be met in the Final Report on or
before September 30, 1996. '

C. Project Reports
A final report will be submitted 60 days after the peer-reviewed draft final report is returned.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

This project is closely linked to the monitoring of oil in subtidal (< 20 m) sediments (conducted by
NOAA). Several study sites are in common between the two projects.

ENVIRONMENTAL COMPLIANCE

The appropriate scientific sampling permit will be obtained from ADF&G prior to sampling. All operations
aboard the research vessel will conform to U.S. Coast Guard safety standards. AUl SCUBA diving activity
will conform to the UAF’s scientific diving standards (UAF is a member of the American Academy of
Underwater Sciences). This project received a categorical exclusion under NEPA from NOAA.



PERSONNEL

Stephen C. Jewett, Principal Investigator and Research Associate at the School of Fisheries and Ocean
Science (SFOS), University of Alaska Fairbanks will be responsible for the organization and the
management of this project, including interpretation and synthesis of data and writing of reports. Mr.
Jewett has been a Research Associate at UAF since 1975. During this time he has been involved in
numerous benthic investigations throughout Alaska that emphasize assessment and/or monitoring. He has
been the coordinator of the federal/state EVOS shallow subtidal investigations in Prince William Sound
(1989-94). Mr. Jewett also serves as the Scientific Diving Officer for UAF, coordinating all scientific
diving operations.

Joan Osterkamp, Executive Director of SFOS, University of Alaska Fairbanks, will be the Financial
Officer overseeing the project. '

Thomas A. Dean, Ph.D., is President of the ecological consulting firm Coastal Resources Associates, Inc.
(CRA) in Vista, CA. He has had a major role in both the shallow subtidal and intertidal EVOS
investigations conducted through UAF since 1989. His has extensive experience in long-term monitoring
studies with marine plants and invertebrates. Dr. Dean will mainly assist in the analyses and reporting
necessary in the carrying out of the project objectives.

Amy Blanchard, Laboratory Supervisor for the shallow benthic component, has direct control and
involvement of all laboratory analyses, quality control of the data, and submission of the data to Data
Management at SFOS .

Max Hoberg, Research Technician, is a diver/benthic invertebrate taxonomist at SFOS. He will assist A.
Blanchard in the laboratory.

Project Leader:
Stephen C. Jewett
School of Fisheries & Ocean Sciences
University of Alaska Fairbanks
Fairbanks, AK 99775-1080
(907) 474-7841 (office); (907) 474-7204 (FAX)
E-mail: jewett@ims.alaska.edu

*Project Manager:

Joseph Sullivan, Ph.D.

Habitat & Restoration Division

Alaska Department of Fish & Game

333 Raspberry Road

Anchorage, AK 99518-1599

(907) 267-2213 (office); (907) 522-3148 (FAX)

Date prepared



1996 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1995 - September 30, 1396

Authorized Proposed

Budget Category: FFY 1985 FFY 1996

Personnel $117.8 §

Travel $4.8 E

Contractual $57.0 E

Commodities $3.0 iy ' & e 5

Equipment $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $0.0 $182.6 Estimated Estimated Estimated Estimated Estimated Estimated

Indirect $36.5 FFY 1887 FFY 1998 FFY 1999 FFY 2000 FFY 2001 FFY 2002
Project Total ' $0.0 $219.1

S e ' CRALTINLLLOG S
N

Full-time Equivalents (FTE) 20 .
R Dollar amounts are shown in thousands of dollars.

Other Resources [ ' { | | | | f

Comments:

NOTE: Indirect Costs are calculated at 20% TDC. However, the University of Alaska and the EVOS Trustee Council are in the process of negotiating a
rate agreement, based on the UA current negotiated rate, for projects which are long-term, sole source in origin, and guarantee a minimum amount per
year of funding to the University of Alaska. Therefore, this rate is subject to change pending the outcome of the final agreement

Project Number: 96106 FORM 4A
1996 Project Title: Subtidal Monitoring: Eelgrass communities Non-Trustee
Name: Stephen C. Jewett DETAIL

Prepared: 10f 4 5/4/95



1996 EXXON VALDEZ TRUS >OUNCIL PROJECT BUDGET

October 1, 1885 - September 30, 1996

*
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Ticket

Description

Price
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Trips
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Days

Daily
Per Diem
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Project Number: 96106

Name: Stephen C. Jewett

Project Title: Subtidal Monitoring: Eelgrass communities
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1996 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1995 - September 30, 1996

Project Number: 96106
1996 Project Title: Subtidal Monitoring: Eelgrass communities
Name: Stephen C. Jewett

Contractual Costs: Proposed
Description FFY 1996
Subcontract to Coastal Resources Associates 35.0
HC Analysis 7.0
Communications 0.5
Homosiderosis analysis 10.0
Sediment analysis 4.5
Contractual Total $57.0
'Commadities Costs: Proposed
Description FFY 1996
Laboratory Supplies 3.0
Commodities Total $3.0
FORM 4B

Contractual &
Commodities

DETAIL
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1996 EXXON VALDEZ TRUS" __ :OUNCIL PROJECT BUDGET
October 1, 1995 - September 30, 1996

New Equipment Purchases:

Description

Number Unit
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Those purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $0.0
Existing Equipment Usage: Number
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Project Number: 96106 FOBM 4B
1996 Project Title: Subtidal Monitoring: Eelgrass communities Equipment
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This is the budget for a subcontract for Coastal Resources Associates, Inc. to participate in and assist with project 961086, Stephen C. Jewett, P.l.
See attached itemized budget for additional information.
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1996 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET

October 1, 1995 - September 30, 1996
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1996 EXXON VALDEZ TRUS. __ JOUNCIL PROJECT BUDGET

. ' October 1, 1995 - September 30, 1996
Contractual Costs: Proposed
Description FFY 1996
Telephone and photocopy 0.4
Photocopy 0.1
Insurance
Rent ' 1.8
Subcontract-R. Smith ) 10.0
':j"k
.-{_v:
' Contractual Total $14.1
Commodities Costs: Proposed|
Description FFY 1996
Office 0.5
Field 0.5
Commodities Total $1.0
) FORM 5B
. Project Number: 96106 Contractual &
1996 Project Title: Subtidal Monitoring: Eelgrass communities Commodities
Name: Stephen C. Jewett . DETAIL
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1996 EXXON VALDEZ TRUSTEE COUNCIL PROJECf BUDGET
' October 1, 1995 - September 30, 1996

I]Ns.e_\fv-= Equipment Purchases:

[Description

Number
of Units

Unit Proposed
Price FFY 1896

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Those purchases associated with replacement equipment should be indicated by placement of an R,

New Equipment Total $0.0

Existing Equipment Usage:

Description

Number
of Units

1996
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Project Number: 96106
Project Title: Subtidal Monitoring: Eelgrass communities
Name: Stephen C. Jewett

FORM 5B
Equipment
DETAIL
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CRA BUDGET -~ RESTORATION OF SUBTIDAL INVERTEBRATES - AKF
1 October '95 to 30 Sept '96

LABOR . HRS RATE TOTAL
Thomas Dean l 270 $43.00 $11,610
Dennis Jung (Regular) 120  $14.00 $1,680
Dennis Jung (Overtime) 0 3$21.00 $o
Richard Smith 0 . $40.00 SO
Bettye Ladd : 100 $12.50 $1,250

' Subtotal $14,540

FRINGE i : ’
Social Security ‘ ’ $1,112
Workmans Comp (Clerical) - $11
Workmans Comp (Lab) ; ' $326
Workmans Comp (Sampling) S0
Workmans Comp (Diving) $o

Subtotal $1,450

TRAVEL
Airfare 1 RT SD to Anchorage $600
Travel per diem 5 days per diem @$110 $550

Subtotal $1,150

SUPPLIES

Office Supplies - $450
 Misc field supplies : $0
Subtotal $450

OTHER DIRECT , ,

Telephone ; . : $240
Copy Costs : ‘ $148
Postage & Freight ‘ $240
Insurance $1,800
Rent $1,800
Subcontract-R. Smith $10,000

‘ Subtotal $14,228

TOTAL DIRECT $31,818

INDIRECT .

Total Direct x 10% : - $3,182

TOTAL COSTS $35,000
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Research/Monitoring

Proposer: Alaska Department of Fish and Game
Lead Trustee Agency: Alaska Department of Fish and Game
Cooperating Parties: Prince William Sound Aquaculture Corp.

Valdez Fisheries Development Assoc.

Duration: Four years
Cost FY 96: $256,900
Cost FY 97: $256,900
Cost FY 98: $256,900
Cost FY 99: $ 85,000
Cost FY 00: $0

Cost FY 0O1: $0

Cost FY 02: $0
Geographic Area: Prince William Sound
Injured Resource/Service: Pink Salmon
ABSTRACT

Pink salmon play a major role in the Prince William Sound (PWS)
ecosystem as well as the economy of Cordova and other PWS communities.
There is a growing body of evidence which indicates that the Exxon
Valdez 0il Spill (EVOS) has been at least partially responsible for
weak pink salmon returns to PWS. Pink salmon runs are dominated by
the larger returns from more productive hatchery populations. To
sustain production from wild populations, managers need to be able to
estimate the relative spatial and temporal abundance of wild fish in
the different fishing areas of PWS. This study will provide accurate,
real-time and post-season estimates of hatchery and wild contributions
to commercial harvests by date and fishing district, and also to
hatchery cost-recovery harvests. This information is important for
fisheries managers who must anticipate the effects of fishing
strategies to protect injured populations. Similar analyses of coded
wire tag data funded by the Natural Resource Damage Assessment (NRDA)
and Restoration processes have been used to justify time and area
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fishery closures and effectively reduce exploitation on oiled pink
salmon populations in portions of southwestern PWS in 1990, 1991, *
1992, 1993, and 1994.

INTRODUCTION

Pink salmon play a major role in the Prince William Sound (PWS)
ecosystem. Migrating pink salmon fry are an important Spring food
source for various fish, birds and terrestrial mammals. Marine
mammals, birds, and fish also prey on the ocean life stages of pink
salmon and returning adult wild salmon comprise a large portion of the
summer diet of terrestrial mammals and birds such as bears, river
otters, wolverines, bald eagles, gulls, and Kittiwakes. Returning
adult salmon also provide a pathway for the transfer of nutrients
accumulated from high seas marine areas to near shore and terrestrial
ecosystems. As the principal species harvested in the PWS salmon
purse seine fishery, pink salmon play a major role in the commercial
fishing and fish processing industries which are the backbone of the
economy in Cordova and other PWS communities. Ex~vessel values for
this fishery ranged from 10 to almost 40 million through the 1980's.

PWS pink salmon returns originating from brood years subseguent to the
March 24, 1989, _T/V Exxon Valdez o0il spill (EVOS) have been aberrant
or weak, with the exception of those of 1994. Returns of wild and
hatchery pink salmon in 1991 arrived late, had very compressed run
timing, and the fish were small and of poor commercial guality.
Returns of pink salmon in 1992 and 1993 were far fewer than expected,
while those of 1994 were more in line with expectations. The 1992
return of wild pink salmon was the fourth smallest even year return in
the last 30 years and the hatchery return was less than one third of
expected. The 1993 return of wild pink salmon was the third smallest
in the last 30 years and the hatchery return was less than one fifth
of expected. Both wild and hatchery returns of 1994 were a
significant improvement over the preceding two years.

There is a growing body of evidence which indicates that the EVOS was
partially responsible for the weak pink salmon returns to PWS. Much
of the spawning for wild pink salmon (up to 75% in some years) occurs
in intertidal areas. Intertidal spawning areas are susceptible to
marine contaminants and there is strong evidence the EVOS adversely
affected spawning success and early marine survival in PWS.
Mortalities of pink salmon embryos incubating in the intertidal
portions of oiled streams in western PWS have been significantly
higher than those which incubated in nearby unoiled streams since 1989
(Sharr et. al. 1994a, Bue et al. (in press)). Despite apparent
reductions in the amount of observable ©0il in intertidal salmon
spawning areas since 1990, the differences in mortality between oiled
and unoiled streams persisted in 1991, 1992 and 1993 and were also
observed in spawning areas upstream of oil influence (Sharr et. al.
1994b, Bue et al. (in press)). These findings may be indicative of
heritable genetic damage which has resulted in reproductive impairment
among first and second generation fish originating from populations
whose fry incubated in oiled streams in 1989 and 1990.



In addition to damage incurred during the embryo stages of
development, pink salmon fry and juveniles rearing in the western
portions of PWS in 1989 also exhibited reduced growth and survival
(Willette and cCarpenter, 1994). Because almost all wild and hatchery
fry exit PWS through the straits and passages that were most heavily
oiled, it is 1likely that at least portions of almost all pink salmon
populations in PWS were damaged as rearing fry and juveniles in 1989.
There are presently no data to substantiate any heritable damage to
populations which traveled and fed in oiled marine waters as fry in
1989. Nevertheless, such a possibility is plausible given the
findings of Sharr et al. (1994c).

Although hatchery pink salmon production (see Attachment 1) in PWS
began in the 1970's, the large returns associated with maximum
permitted fry production did not occur until the late 1980's and early
1990's and coincided with the EVOS era. Returns of wild salmon are
dominated by the larger returns from the more productive hatchery
populations and are therefore heavily exploited in commercial, sport,
and subsistence fisheries. To sustain production from wild
populations, managers must insure adequate escapements of wild fish to
their natal streams, and that the escapement occurs in a smooth
fashion over the season so that the genetic make-up of the populations
is maintained. To achieve these goals, mixed-stock fisheries must be
managed to achieve exploitation rates appropriate for the less
productive wild populations throughout the season. Managers need,
therefore, to be able to estimate the relative spatial and temporal
abundance of wild fish in the different fishing areas of PWS.

This study will provide accurate, real-time and post-season estimates
of hatchery and wild contributions to commercial harvests by date and
fishing district, and also to hatchery cost-recovery harvests. Such
catch contribution estimates, together with real-time escapement
estimates from an Alaska Department of Fish and Game (ADF&G) aerial
survey program will be used inseason by fisheries managers to reduce
exploitation on wild stocks and target effort on hatchery returns.
Post season analyses of tag recovery data will be coupled with
escapement data for wild populations to make estimates of total wild
returns, which will“in turn allow assessment of the effectiveness of
various management strategies. Post season analyses will also
identify time and area distribution trends for wild and hatchery fish
in fisheries. This information is important for fisheries managers who
must anticipate the effects of fishing strategies in future years if
injured populations are to be protected. Similar analyses of coded
wire tag data funded by the Natural Resource Damage Assessment (NRDA)
and Restoration processes have been used to justlfy time and area
fishery closures and effectively reduce exploltatlon on oiled
populations in portions of southwestern PWS in 1990, 1991, 1992, 1993,
and 1994.

The results of the coded wire tag recovery project are also critical
to the success of an integrated package of Sound Ecosystem Assessment
(SEA) studies. The SEA proposal has roots in a broader SEA plan
developed by the Prince William Sound Fisheries Ecosystem Research
Planning Group (PWSFERPG), a bioregional coalition of PWS scientists,
resource managers, resource users, agquaculture associations, and
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communities, formed to "develop an ecosystem level understanding of
the natural and man-caused factors influencing the production:.of pink
salmon...in PWSY". Many of the SEA projects, such as those falling
under the Salmon Growth Component and the Salmon Predation Component
are dependent upon information provided by this coded wire tag study.

In the absence of the improved management capabilities afforded by
this project, salmon stocks in western PWS which have been injured and
depleted through oil impacts may be over-exploited in the commercial,
sport and subsistence fisheries. Population levels of stocks may be
reduced below those needed for rapid recovery and in some instances
may result in virtual elimination of impacted stocks. In the absence
of the information provided to SEA plan, some of the projects under
that plan will fail.

NEED FOR THE PROJECT
A. statement of Problem

Wild pink salmon runs in Prince William Sound which were injured by
EVOS need to be protected from overharvest during commercial
fisheries. This is difficult to accomplish since these injured wild
populations migrate through fishing areas with uninjured populations
as well as large hatchery runs. It 1is not possible to simply close
these fishing areas without severely affecting local and state
economies which are heavily dependent upon the commercial fishing
industry. Inseason and postseason information on the mix of the
various runs in fishing areas allows fishery managers to directly
fishing effort away from injured wild runs and achieve desired
spawning escapement goals.

B. Rationale

Coded-wire tags have been the tool of choice for applying unique
marks to hatchery pink salmon in Prince William Sound. This technique
has been used in Prince William Sound to estimate hatchery and wild
stock contributions to commercial harvests SlDQQLlQBG, and has also
been used in preliminary studies of straying. Although placement and
recovery of coded-wire tags is expensive and labor intensive, and
effects of tags on survival and homing are not well described, this
technique has been the most practical and reliable way in which to
mark large numbers of small pink salmon fry.

c. Ssummary of Major Hypotheses and Objectives

The principal goal of this project has been to increase fishery
managers' abilities to protect injured wild pink salmon stocks in
mixed-stock commercial fisheries by providing an inseason method to
identify stocks. This program will be continued until thermal mass
marking of pink salmon otoliths can be developed as a marking tool to
replace coded-wire tags. Specific objectives would be to provide
inseason and post season estimates of the stock composition of
commercial and hatchery cost-recovery harvests; to provide inseason
and postseason estimates of the size of wild and hatchery pink salmon
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runs; and to estimate marine survival rates of various hatchery
release groups.

D. completion Date

This multi-year project will be completed in either FY 98 or FY 99.
At this time, the Trustee Council has approved only a one year of
overlap between the coded-wire tag and otolith marking programs. This
would mean that 1997 would be the last year to recover coded-wire tags
and only funding for final data analysis and report writing would be
made available in FY 98. However, peer reviewers at the 1995
Restoration Workshop unanimously recommended two years of overlap
between these programs to ensure that coded-wire tags could continue
to be applied and recovered in 1998 if the otolith marking program did
not meet its objectives in 1997. This would mean funding for final
data analysis and report writing would need to be made available in FY
99, :

COMMUNITY INVOLVEMENT

This program is cooperatively funded by both Prince William Sound
Aquaculture Association and Valdez Fisheries Aquaculture Corporation,
the two private, nonprofit hatchery groups operating within Prince
William Sound. These two groups are operated by a mix of individuals
with ties to commercial, sport, personal use and subsistence fishing
as well as community representatives. Large scale tagging programs
have been a cooperative effort between ADF&G and these private,
nonprofit aquaculture groups since the 1980's.

Project plans and reports on results of the coded-wire tagging program
have been reviewed by the Prince William Sound/Copper River Regional
Planning Team as well as interested fishing industry groups. As part
of the Trustee Council NRDA and Restoration process, the coded-wire
tag recovery program has been subjected to extensive peer review and
annual public review and comment. Results of the coded-wire tag
program were presented at the March 1993 0il Spill Symposium sponsored
by the Trustee Council, the 1993 Pink and Chum Workshop, the annual
spring meeting of the Prince William Sound Aquaculture Corporation
Board of Directors, and the 1994 Alaska Board of Fisheries meeting.

The coded-wire tag program is also critical to the success of an
integrated package of Sound Ecosystem Assessment (SEA) studies. The
SEA proposal has roots in a broader SEA plan developed by the Prince
William Sound Fisheries Ecosystem Research Planning Group, a
bioregional coalition of PWS scientists, resource managers, resource
users, aquaculture associations, and communities, formed to "develop
an ecosystem level understanding of the natural and man-caused factors
influencing the production of pink salmon...in PWS". Many SEA
projects depend upon information provided by coded-wire tags.

The project will employ local residents for data collection activities
in fish processing plants located in Cordova, Valdez, Whittier,
Seward, Anchorage, Kenai, and Kodiak, and at hatcheries in PWS. The
project will also employ residents of Juneau for tag extraction and
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decoding activities performed by the ADF&G Tag Laboratory. Permanent
ADF&G Biologists stationed in Cordova and biometrics staff statioried
in Anchorage will complete data analyses and reports. Goods and
services required by the project will be obtained from vendors in the
local communities where data are collected.

FY 96 BUDGET

Personnel $116.2K
Travel $ 12.7K
Contractual $100.6K
Commodities $ 2.9K
Equipment $ 0.0K

Subtotal $232.4K
Gen. Adnmin. $ 24.5K

Total $256.9K

PROJECT DESIGN
A. Objectives

Funds which match those contributed by ADF&G, PWSAC, and VFDA will
contribute to the completion of the following objectives for the 1996
salmon season in PWS:

1. Using undecoded-tag data, provide timely inseason estimates of
the temporal and spatial contributions of tagged hatchery stocks
of pink salmon to PWS commercial and hatchery harvests.

2. Assess the properties of a new, faster, but potentially less
reliable inseason estimator of contributions of tagged hatchery
stocks, which is based upon undecoded tags and estimates of
tender loads (catches).

3. Using decoded-tag data, provide hatchery-specific estimates of
the temporal and spatial contributions of tagged hatchery stocks
to the commercial and cost-recovery harvests in PWS.

4. Estimate marine survival rates for each uniquely coded hatchery
release group of pink salmon.

B. Methods

Personnel policy, purchasing practices, field camp operations, safety
procedures, and project administration will be in compliance the ADF&G
Division of Commercial Fisheries Manual of Standard Operating
Procedures (SOP). Data collection and estimation procedures are
similar to those used in NRDA F/S Study #3. These procedures have
been thoroughly reviewed by the NRDA peer review process and approved
by the Management Team.



Commercial and Cost-Recovery Harvests

Recoveries will be stratified by district, week, and processor. This
stratification was chosen as a result of the findings of Peltz and
Geiger (1990) who detected significant differences between the
proportions of some tag codes among such strata. The differences
indicate that processors tend to receive catches from only certain
parts of a district and is believed to be the result of traditional
tendering patterns. '

Recoveries of pink salmon tags from commercial and cost-recovery
harvests will be made as fish are pumped from tenders onto conveyor
belts at land-based processors located in Cordova, Valdez, Seward,
Anchorage, Whittier and aboard a floating processor after each
opening. Fish will be sampled by technicians standing beside the
belt. Each sampled fish will be subjected to a visual and tactile
examination for a missing adipose fin. It will never be possible for-
an observer to census all fish from a tender during the unloading
process. However, on occasion, holding tanks in processing plants
contain fish from only one tender. 1In those instances it will be
possible for an observer standing on the processing line to get a
census of an entire tender load which was previously sub sampled by
technicians on the unloading conveyor. A Chi-square test of
independence will be used to compare the rate of occurrence of adipose
fin clips in the census with that observed in the random sample from
the load.

Data recorded for each tender will include harvest type (i.e.,
commercial or cost-recovery catch), fishing district(s) from which the
catch was taken, catch date, processor, and the number of fish
examined. Catch data will be obtained later from fish tickets.

Heads of adipose-fin clipped fish will be excised, identified with a
uniquely numbered cinch tag, and bagged. These heads will then be -
individually passed through a tag detector machine which produces an
audible signal in the event that the head contains a coded wire tag.
This procedure yields numbers of undecoded tags in the sample. Heads
will then be frozen for subsequent shipment to the ADF&G Coded Wire
Tag Laboratory in Juneau (Tag Lab).

Brood Stock Harvests

Tag shedding from release to return and differential mortality between
tagged and untagged fish lead to discrepancies between marking rates
at release and recovery. Hatchery brood stocks will be scanned for
tags in order to estimate adjustment factors which can be used to
account for the loss of tags from the population. Three assumptions
inherent in the use of the brood stock for this purpose are a) it
consists solely of fish reared at the hatchery, b) the propensity for
a fish to lose a tag is similar for all fish marked at the same
hatchery, and c) for a specific tag code, the marking rate in the
commercial fishery is the same as that in the brood stock. It is
believed that the first of these assumptions is violated at all
facilities except at the W. Noerenberg hatchery (Sharr et. al. 1994f).
Consequently, a historical average adjustment factor calculated from
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the brood stock from the W. Noerenberg hatchery is considered an
appropriate quantity with which to adjust for tag loss and .
differential mortality. With respect to the second assumption,
tagging practices vary little within a facility, and it is believed
that the rate of tag loss and tag-induced mortality are similar for
all fish tagged within a hatchery. The third assumption relates to
the possibility of tag-induced straying of hatchery fish away from the
brood. Some histological evidence to this end was referenced in Sharr
et al. (1994d), and some more direct preliminary evidence is discussed
by Sharr et al. (1994f).

The adjustment factor for a given year may be defined as that quantity
which, when multiplied by the marking rate in returning fish, yields
the marking rate at release. The factor is 1.0 when there is no tag
loss or differential mortality. The adjustment factor for hatchery h,
a,, will be estimated as the ratio of sampled fish in the brood stock
to the expanded number of fish based on tags found in the sample :

- __Sh
i Dy
where
T = number of tag codes released from hatchery h,
B; = tagging rate at release for the ith tag code
- (defined as number of tagged fish released with
the ith tag code divided by the total number of
fish in release group i),
X; = number of tags of the ith code found in s, and,
S, = number of brood stock_fish examined in hatchery h.

The historical (1989-1994 for inseason, 1989-1995 for postseason)
average W. Noerenberg adjustment factor will then be used to adjust
contribution estimates (Equation 2) if it can be shown that it was
significang}x greater than 1.0 at the 90% level.

"P‘S
While only the (historical) adjustment factor associated with the W.
Noerenberg facility will be used in any contribution estimation, brood
stock samples will be taken during hatchery egg-take operations at
each of the four PWS pink salmon hatcheries. Technicians, will
examine approximately 95% of the fish through visual and tactile means
for missing adipose fins. The number of fish sampled will be recorded
and when adipose-clipped fish are found, the heads will be excised
and shipped on a weekly basis along with sample data to the Tag Lab.

Tag_Extraction, Tag Decoding, and Data Archiving

During the fishing season all sampling data and heads from adipose-
clipped fish will be sent daily to the ADF&G Tag Lab. Data received
at the Tag Lab will be logged and tag recovery sampling forms edited a
for accuracy and completeness. Samples which affect critical
fisheries decisions will be processed first. Tag lab staff will
locate and remove tags from heads, decode extracted tags, and enter
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tag code and sample data into a statewide database accessible to
biologists in Cordova. Completed tag recovery data for prioritized
samples will be transmitted electronically to Cordova project
personnel within 36 hours of the receipt of unprocessed data at the
Tag Lab. In the following 12 hours Cordova project personnel will
integrate tag recovery and catch data from the ADF&G fish ticket
reporting system to estimate hatchery and wild catch contributions.
Contribution estimates are used by fisheries managers to implement the
inseason management actions required.

Following the fishing season, processing of all lower priority tag
recovery samples will be completed by the Tag Lab. All tags recovered
throughout the season will be examined a second time to insure that
they have been properly decoded. All codes will be validated with a
master Pacific States Marine Fisheries Commission (PSMFC) list of
codes potentially present in Pacific coast fisheries. Fully edited
tag code and sampling data from all samples collected during the
season will be forwarded to the Cordova office for final summarization
and analyses. A complete historic database of coded-wire tag
information from PWS tagging and tag recovery programs will be
maintained by the ADF&G Tag Lab, the PSMFC and, the Cordova ADF&G.

The ADF&G historic fish ticket catch database is maintained at the
ADF&G Juneau headquarters office and in the Cordova area office. All
coded wire tagging and recovery data and all fisheries harvest data
are freely available from any of these sources.

Postseason Hatchery Contributions and Survival Rates

The contribution of release group t to the sampled common property,
cost-recovery, brood stock and special harvests, and escapement, (ST
will be estimated as:

A L
é, - ¥ xit(Ni éh) , (2)
Si D¢

where SO

number of group t tags recovered in ith stratun,

total number of fish in ith stratum,

number of fish sampled from ith stratum,

proportlon of group t tagged,

adjustment factor associated with hatchery h, and

= number of recovery strata associated with common
property, cost-recovery, brood stock, special
harvests and escapement in which tag code_t was
found.
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The contribution of release group t to unsampled strata, Cu., will be
estimated from contribution rates associated with strata which were
sampled from the same district-week openings as the unsampled strata:

0 £ 6,
Cu, = Y|, | Z2—11, (3)

= f:N

=1

where

= number of unsampled strata,

number of fish in ith unsampled stratum

= number of strata sampled in the period in which the
unsampled stratum resides,

= contribution of release coded with tag t to the sampled

stratum j, and

number of fish in jth sampled stratum.

e

n=ic
i

= l£3
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When a district-week opening is not sampled at all (an infrequent

occurrence), the catch from that opening will be treated as unsampled
catch of the subsequent opening in the same district.

An estimate of the contribution of tag group £ to the total PWS return
for 1995 will be obtained through summation of contribution estimates
for sampled and unsampled strata. An estimate of the total hatchery
contribution to the PWS return will be calculated through summation of
contributions over all release groups. A variance approximation for
Qt , derived by Clark and Bernard (1987) and simplified by Geiger
(1988) will be:

A A L s k3
P(&,) =zxit[N1£HNl§ -1}. (4)
S; Pej| Si Pt

Assuming that covariances between contributions of different releasdé
groups to a stratum can be ignored, summation of variance components
over all tag codes will provide an estimate of the variance of the
total hatchery contribution. Inspection of the formula given by Clark
and Bernard (1987) for the aforementioned covariances shows them to be
negligible for large N and s, and to be consistently negative, so that
when ignored, conservative estimates of variance are obtained.
Variances associated with unsampled strata are believed to be small
(Sharr et al., 199%44).

The survival rate of the release group coded with tag t (8,), will be
estimated as:
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St:'_—tfec_t' (5)
where
C, = contribution of release coded with tag t to sampled
strata),
Cu, = contribution of release group coded with tag t to
- unsampled strata,
R, = total number of fish in release group coded with tag t

released from hatchery.

Assuming the total release of fish associated with a tag code is known
with negligible error, and that the cumulative variance contributions
associated with the unsampled strata are small, a suitable variance
estimate for_ 8§, is given by:

L N, &[N, &
A vl ey il
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Inseason Hatchery Contributions

Inseason fisheries decisions which must be made on very short notice
require rapid, real time analysis of coded wire tag data. Three
inseason estimates of hatchery contributions of pink salmon will: be
generated for each opening. The first and most timely estimate will
be calculated using knowledge of numbers of tags (undecoded) found in
a sample taken from the catch and an estimate of that catch. The
presence of tags in adipose-clipped fish will be discerned by passing
their excised heads over a scanner identical to those used by the Tag
Lab. The estimate of the catch aboard tenders will be obtained from
tender captains or processor operators. 1In the event that catch
estimates cannot be obtained, a simple unweighted average (over
sampled tenders) proportion of hatchery fish in the catch will be
reported. Estimation using undecoded tags requires that assumptions
be made about expansion (1/p,) and adjustment (a) factors (see
Equation 2). For fishery openings in the western and northern
portions of PWS, late run returns from PWSAC facilities are assumed to
be the only hatchery contributors. For openings in the Southwestern
district, an expansion factor which is a weighted average of all
expansion factors associated with tags released at the A.F. Koernig,
W. Noerenberg and Cannery Creek hatcheries in 1993, will be used. The
weighting scheme depends upon historical contributions of hatcheries
to the district in question. A similar weighting scheme for expansion
factors will be used for the Coghill and Northern districts and will
involve historical contributions associated with the Cannery Creek and
W. Noerenberg hatcheries. For openings in the eastern part of the
Sound, returns to the VFDA Solomon Gulch facility are assumed to be
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the only hatchery contributors. With respect to an appropriate
expansion factor for these openings, the average of all factors
associated with tags released from the Solomon Gulch facility in 1993
will be used. An average historical (1989-1994) adjustment factor
associated with the W. Noerenberg facility will be used for all
inseason contribution estimates. These estimates can be made
available at any stage of the unloading process, and only require that
some sampling has been conducted. The precision of the estimate is,
of course, increased as more of the catch is sampled. Such readily
available, but less precise estimates will play a significant role in
those fishery management decisions that have to be made before the
more precise estimates which require exact catch figures and larger
sample sizes are available. Calculations of in-season contributions
will follow those used to generate post-season results (Equation 2).
The second estimator will be identical to the first, except that it
will be calculated only after sampling of an opening is completed and
after exact tender loads have been reported. The result will be a
less timely but more reliable estimate. The third estimator will be
less timely still because it will rely on exact catch data and
extracted and decoded tags. Use of code-specific expansion factors
will, however, provide hatchery-specific contribution estimates and
will mean a reduction in bias of the estimates resulting from use of
average expansion factors.

Alternatives

Estimation of stock specific contributions to large commercial
fisheries requires some sort of natural or man-induced mark which is
characteristic of the stock or groups of stocks to be distinguished.
Any mark to be used for estimates of stock specific catch
contributions for inseason fisheries management must: (1) be naturally
present in all or a fixed portion of the population or easy to apply
permanently to a fixed portion of the population in the early life
stages before stock mixing occurs, (2) be easy to distinguish in adult
returns, (3) be present or can be applied to a large enough portion of
the population such that significant numbers can be recovered among
adult returns in a cost-effective manner for accurate and precise
estimates of catch contributions, and (4) not affect survival or
behavior of fish.

Until recently, coded wire tag technology has been the only man-
induced mark available which meet most of the above criteria.

Although this technology has given us the opportunity to distinguish
hatchery and wild fish in commercial harvests with reasonable accuracy
and precision, it is not without problems. The pink salmon tagging
program in PWS is the largest of its kind in the world and is pushing
the limit of the technology for both application and recovery.
Application in very small fish such as pink salmon may affect
survival, may not be permanent (tag loss), and tagging may affect
behavior. Some methods exist and are used to adjust for tag loss from
differential mortality and tag shedding. The effect of tag-induced
straying, though thought to be small, is, however, difficult to
accommodate. On the recovery side, large and expensive sampling
programs must be implemented to ensure sufficient precision of
contribution estimates.
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An alternative mark which circumvents the above drawbacks would be
desirable. The most likely alternative to coded wire tags are thermal
or chemical otolith marks. Otolith marking methods meet all of the
five criteria described above. Thermal marks have been thoroughly
tested in all salmon species. They are permanent, are easily applied
to every individual in a hatchery population and are less expensive to
apply and recover relative to coded wire tags. Because they can be
applied to every individual in the population, contribution estimates
based on thermal marks will be more accurate and precise than those
based on coded wire tags. Differential mortality of tagged fish will
no longer be a problem. Because the mark is non intrusive, permanent
tag loss through shedding and straying of tagged fish will also be
eliminated. A large scale otolith marking program for PWS hatchery
pink salmon releases has been proposed for 1995 (Study 95320C).
Recoveries of otolith marks from these releases can begin in 1997.

Chemical marking of otoliths has not been tested in salmon to the same
degree as thermal marking, but is widely used in other species.
Chemical marking requires that young fish be fed or immersed in a
chemical agent which leaves a recognizable band on otoliths or
skeletal structures. Tetracycline is one widely used chemical which
deposits a distinctive skeletal or otolith growth band which is
florescent under ultraviolet light. Because it is retained in the
tissues, Food and Drug Administration permits for its use in fish
destined for human consumption fish were initially difficult to obtain
but permitting is now done on a routine basis for many species. The
method has promise for marking wild fish where heated water is not
available for thermal marks.

To date no natural markers have been discovered in PWS pink salmon
which allow researchers to distinguish hatchery stocks from all wild
stocks. Genetic marks are a possibility but hatchery parent stocks in
PWS originated from wild stocks in the area and are shared by more
than one facility, and hence are probably not distinguishable.
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C. ',Conpracts:

This is a cooperative program funded by the Trustee Council, ADF&G,
Prince William Sound Aquaculture Corporation, and Valdez Fisheries
Development Association. ADF&G, Commercial Fisheries Management and
Development Division will ensure that 1) pink salmon catches are
scanned for pink salmon with clipped adipose fins; 2) representative
samples of heads from adipose-clipped pink salmon are collected and
shipped to the Juneau Tag Laboratory; 3) information obtained from
this project is adequately documented and cataloged, 4) biometrics
review of methods and data analysis is obtained, and 5) reports
documenting results are written. The ADF&G Tag Laboratory in Juneau
will extract and decode all coded-wire tags from samples of pink
salmon heads sent from PWS. Funds from PWSAC and VFDA for coded-wire
tag recovery operations will be conveyed to ADF&G through cooperative
agreements,

D. Location:

This project will be conducted in the PWS region. Pink salmon fry
will be marked at the three hatcheries operated by Prince William
Sound Aquaculture Corporation (Armin F. Koerning, Wally H. Nurenberg,
and Cannery Creek) and the single hatchery operated by the Valdez
Fisheries Development Association (Solomon Gulch). Sampling sites
will depend upon disposition of the commercial and hatchery cost-
recovery harvests and will most likely occur in various PWS
communities (i.e. Cordova, Valdez, and Whittier), Seward, Anchorage,
Kenai and Kodiak. Some sampling may also be done aboard processing
vessels in PWS as well as at hatchery sites.

SCHEDULE
A. Measurable Project Tasks for FY 96
October 1995 - June 1996: Hire personnel; order supplies; create

and test computer programs and
spreadsheets; data anglysis and

reporting
March - April 1996: Apply tags to pink salmon fry at
hatcheries
April 15, 1996: Submit annual project report for FY 95
June - Sept 1996: Scan catches; recover tagged fish in

harvests and brood stocks;
recover/decode tags; provide inseason
catch composition estimates by time and
: area
April 15, 1997: Submit annual report for FY 96
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B. Project Milestones and
March - April 1996:

April 15, 1996:
June -~ September 1996:

March - April 1997:

April 15, 1997:
June - September 1997:
April 15 1998:

June - September 1998:

April 15 1999:

c. Project Reports

Endpoints

Apply tags to brood year 1995 pink
salmon fry

Annual report for FY 95

Estimate harvest stock composition for
brood year 1994

Apply tags to brood year 1996 pink
salmon fry (if two year overlap with
otolith marking program approved by
Trustee Council)

Annual report for FY 96

Estimate harvest stock composition for
brood year 1995

Completion report for program (if only
one year overlap with otolith program
approved by Trustee Council)

Estimate harvest stock composition for
brood year 1996 (if these fry were
tagged)

Completion report for program (if two
year overlap with otolith marking
program approved by Trustee Council)

An annual project report will be submitted by April 15 of each year.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

The foundations for this project were firmly established in joint
feasibility studies which were conducted by ADF&G and non-profit
aquaculture associations in PWS beginning in 1986 and extending
through 1988. Results of these studies have been summarized by Peltz
and Miller (1990), Peltz and Geiger (1990), and Geiger and Sharr

(1990). During the damage assessment process large scale tagging and
recovery projects were instituted and perfected by Natural Resources
Damage Assessment (NRDA) Fish/Shellfish (F/S) Study #3. Damage
assessment funds were expended for tagging hatchery releases of pink
salmon in 1989 and 1990 and wild populations of pink salmon in 1990
and 1991 (NRDA F/S Study #3). Tag recovery efforts for wild and
hatchery pink salmon were funded by damage assessment funds in 1989,
1990, and 1991 (F/S Study #3) and by restoration funds in 1992 and
1993 (Restoration Studies 60A and 93067). Results of damage
assessment and restoration coded wire tag studies have been reported
by Sharr et. al. (1994d, 1994e and 1994f). Following the loss of
funds for further tagging of hatchery stocks of pink salmon in 1990,

the private non-profit aquaculture groups in PWS have continued to tag

pink salmon releases at their own expense. Tags applied to pink fry
from the four pink salmon hatcheries in PWS in 1993 must be
recovered. Prince William Sound Aquaculture Corporation, Valdez
Fisheries Development Association, and the ADF&G have pooled their
resources to come up with approximately half of the funds required to
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field a full fledged pink salmon tag recovery effort in 1995. The
additional funds to complete tag recovery efforts and data analyses
are to be provided by the Trustee Council.

The pink salmon coded-wire tag recovery program has complimented
several other projects since 1989. Improved escapement estimates for
PWS pink salmon from NRDA F/S Study 1 and restoration Study 60B were
used in conjunction with catch contribution estimates from the coded
wire tag recovery projects to adjust fishery exploitation rates and
achieve wild stock escapements. Growth and survival estimates from
NRDA F/S Study #4 could not have been obtained without F/S Study #3
which provided coded wire tagged fish of known origin and release
timing. The pink salmon coded-wire tag recovery program is also
integrated with several other salmon restoration projects being
conducted in PWS in 1995. It will complement the Sound Ecosystem
Assessment (SEA) program, the multi-disciplinary program designed to
develop of understanding of the mechanisms regulating ecosystem
function in PWS. SEA is focused on interactions of pink salmon and
herring with other components of the PWS ecosystem. Marked pink
salmon provide a valuable tool for examining interactions between wild
and hatchery salmon during the early marine period. The salmon growth
component of SEA uses marked pink salmon to evaluate habitat overlap
between wild and hatchery salmon, to examine the size composition of
wild and hatchery salmon in mixed schools, and to estimate juvenile
salmon mortality during the time of ocean residence. The salmon
predation component of SEA uses marked pink salmon to determine
whether predators select wild or hatchery salmon.

ENVIRONMENTAL COMPLIANCE

This project has qualified for a categorical exclusion to the
requirements of the National Environmental Policy Act.

PERSONNEL

The Principal Investigator (PI) for the project will be a permanent
full-time Fisheries Biologist III (FB III) for the Alaska Department
of Fish and Game. The PI will be responsible for writing project
operational plans, administering project budgets, quality control of
data collection, supervising data analyses and, co-authoring final
reports. A Fisheries Biologist II (FB II) will supervise day to day
project operations, maintain data quality, assist in data analyses,
and coauthor final reports. The FB II will be assisted by one
permanent seasonal Fisheries Biologist I (FB I). The FB I will be in
charge of supervising day to day sampling activities in Cordova and
will assist the PL in supervising sampling at other ports, on floating
processors, and at hatcheries. Non-permanent Fish and Wildlife
Technician III's (FWT III) will be stationed in Cordova and Valdez and
will assist the FB I as crew leaders. The crews in each port will be
non-permanent FWT II's. Each day, two persons on each crew will scan
pink salmon at each processing plant. Under the supervision of the FB
I, the FWT III's will conduct daily data logging, editing and
archiving activities in Cordova and Valdez.

17



A Biometrician I from the ADF&G Commercial Fisheries and Development
Division Region II office in Anchorage will provide biometrics support
for the project. The Biometrician I will assist in experimental
design, inseason and post season data analyses, and report writing.

The PI, FB II or, FB I will maintain daily phone contact with project
technicians stationed in ports other than Cordova or Valdez and at
several remote hatchery locations. Copies of data forms from these
sites will be faxed to Cordova daily and heads from sampled fish will
be shipped once or twice weekly to Cordova via scheduled commercial
flights or via chartered aircraft depending upon which is available.
The PL, APL, or project Fisheries Biologlst I's will make routine
supervisory visits to each sampling port via chartered or commercial
aircraft at least twice monthly for sampling quality control
inspections, data collections, and industry contacts. The
Biometrician I will travel to Cordova several times during the season
to assist with inseason data analyses and occasionally after the
season to assist with final data analyses and report writing.

Fisheries Biologist III Principal Investigator - To be announced.
RENATA RIFFE - Fisheries Biologist II Research Biologist

Ms. Riffe has a Master of Science in Statistics from Colorado State
University (1994), a Master of Science in Fisheries Management from
the University of Alaska, Fairbanks (1987), and a Bachelor of Science
in Fishery Biology from Colorado State University (1981).

Since October 1994 Ms. Riffe has worked on the coded wire tag project
as an FBII Research Biologist in the capacity of Assistant Project
Leader. Prior to her current position, (from June 1991 - October
1994), she was employed as a biologist with ADF&G , Sport Fish
Division in Fairbanks, Alaska, and assisted in projects concerning
abundance estimation and population evaluation of pike, grayling,
humpback whitefish, least cisco, rainbow trout, burbot, chum
salmon, and king salmon. From May 1982 - January 1991, she worked as
a technician with ADF&G, Commercial Fisheries Management and
Development Division in Juneau, Alaska. Her primary duties involved
sampling commercial salmon fisheries and salmon escapements, with some
report writing. She also developed discriminant function models for
stock separation of Lynn Canal sockeye salmon, by scale pattern
analysis, developed a computer model which simulated migratory timing
of salmon escapements, and evaluated truncated escapement counts. She
has authored reports for ADF&G on estimates of abundance and survival
rates of round whitefish, compilation of age and length data for
rainbow trout in southwest Alaska, and migratory timing of salmon in
the Situk River, Alaska.

SEAWAN GEHLBACH -~ Fisheries Biologist I

Ms. Gehlbach has a Bachelor of Science in biology from the University
of New Hampshire (1992). Ms. Gehlbach has worked on the coded wire
tag project as an FBI for the past two fishing seasons. Her
responsibilities include hiring and supervising 20 Fish and Wildlife
Technician II's that sample in eight ports around PWS. In the absence
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of a project FB~I this previous season, she was also responsible for
the ‘duties of the current APL, and produced inseason data analysis
for management staff and post season data analysis for the annual
coded wire tag reports. Prior to her current position with ADF&G, she
worked for Sport Fish Division in Juneau, as a short term Fish and
Wildlife Technician II; her duties included collecting coded wire tag
data and catch information for the sport fishery. Ms. Gehlbach has
also worked for the Douglas Island Pink and Chum (DIPAC) hatchery in
Juneau as a field observer, and later in the hatchery as a member of
the incubation and broodstock collection crews.

DAVID EVANS -~ Biometrician I

Mr. Evans has a Bachelor of Science in soil science from the
University of Nottingham (U.K.), a Master of Science and a Doctor of
Philosophy degree in soil science from the University of Guelph
(Ontario, Canada), and a Master of Science in statistics from Oregon
State University. David has worked with the Alaska Department of Fish
and Game since October, 1991. His primary responsibility has been
analysis of coded-wire-tag data from PWS. He has designed the
statistical procedures and computer spread sheets used for inseason
analysis of tag recovery data, has overseen most of the post season
data analyses and has co-authored interim and final reports for the
1991 NRDA F/S Study #3, the 1992 Restoration Study 60C, and the 1993
Restoration study 93067.
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1996 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET

October 1, 1995 - September 30, 1996

Other Resources

Dollar amounts are shown in thousands of dollars.

Authorized Proposed
Budget Category: FFY 1995 FFY 1996
Personnel $116.2 k
Travel $12.7
Contractual $100.6
Commodities $2.9 B
Equipment $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $0.0 $232.4 | Estimated Estimated Estimated Estimated Estimated Estimated
General Administration $24.5 FFY 1997 FFY 1998 FFY 1999 FFY 2000 FFY 2001 FFY 2002
Project Total $0.0 $256.9 $256.9 $256.9 $85.0 $0.0 $0.0 $0.0
Full-time Equivalents {FTE) 2.2

l I

Comments:

This is a cooperative project between the Trustee council, Alaska Department of Fish and Game, Prince William Sound Aquaculture

Corporation (PWSAC) and Valdez Fisheries Development Association {VFDA)}. Following is a breakout of funds provided by each entity:

Trustee Council $256.9 k
ADF&G $80.0k
PWSAC $100.0 k
VFDA $26.2 k
FORM 3A
Project Number: 96186
AGENCY
1996 Project Title: Coded Wire Tag Recoveries from Pink Salmon, PWS PROJECT
Agency: AK Dept. of Fish & Game DETAIL
Prepared:

1of 4

5/9/95



1996 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1995 - September 30, 1996

20f4

Personnel Costs: GS/Range/ Months Monthly . Proposed
PM |Name Position Description Step Budgeted Costs Overtime FFY 1996
David Evans Biometrician | 17E 5.0 5,198 0 26.0
PCN 115062 FBIll 18A 3.0 5,371 0 16.1
FTIl{Valdez) 9A 3.5 2,159 4,922 12.5
FTil{Anchorage) 9A 2.0 1,945 1,800 5.7
FTll{Kodiak) 9A 1.0 2,120 1,580 3.7
FTIl(Kenai) : 9A 2.0 1,945 1,800 b.7
FTIll(Cordova) 9A 2.0 2,439 3,593 8.5
Seawan Gehlbach FBI - |14B 7.0 4,291 0] 30.0
* PCN 117021 FB-lil 18L 1.0 6,333 0] 6.3
* PCN 116110 LIB-I 17J 0.3 5,530 0] 1.7
0.0
: 0.0
Subtotal 26.8 37,331 13,695
Those costs associated with program management should be indicated by placement of an * Personnel Total $116.2
Travel Costs: Ticket Round Total Daily Proposed
PM |Description Price . Irips Days Per Diem FFY 1996
* Fishery Biologist lil and Il travel to Anchorage for workshops 224 _:' . 3 9 150 2.0
Supervisory trips to Whittier 224 4 8 150 2.1
Supervisory trips to Anchorage 224 4 8 150 2.1
Supervisory trips to Seward 224 3 6 150 1.6
Supervisory trips to Kodiak 610 3 5 150 2.6
Supervisory trips to Kenai 300 4 7 150 2.3
0.0
0.0
0.0
0.0
0.0
0.0
Those costs associated with program management should be indicated by placement of an * Travel Total $12.7
: _ FORM 3B
Project Number: 96186 Personnel*
1996 Project Title: Coded Wire Tag Recoveries from Pink Salmon, PWS & Travel
Agency: AK Dept. of Fish & Game DETAIL

/95




1996 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1995 - September 30, 1996

o

Contractual Costs: . Proposed
Description .. FFY 1996
Tag Lab Costs St 75.0
Air Charters for brood stock sampling 2.0
Air Charters for Supervision and Data Transport 12.2
Dept. of Transportation Vehicle Rental ' 3.4
Office Costs 3.6
Renting Magnetic Tag Detectors 4.4
When a non-trustee organization is used, the form 4A is required. Contractual Total $100.6
Commodities Costs: Proposed
Description : ) FFY 1996
Rain gear, gloves, knives, sampling kits, supplies _ 2.9
Commodities Total $2.9
) FORM 3B
Project Number: 96186 Contractual &
1996 Project Title: Coded Wire Tag Recoveries from Pink Salmon, PWS Commodities
Agency: AK Dept. of Fish & Game , DETAIL

3of4 5/9/95




1996 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1995 - September 30, 1996

New Equipment Purchases:

Description

Number
of Units

Unit ~ Proposed
Price FFY 1996

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

Those purchases associated with replacement equipment should be indicated by placement of an R.

New Equipment Total $0.0

Existing Equipment Usage:

Number Inventory

Description

of Units Agency

1996

4 of 4

Project Number: 96186

Project Title: Coded Wire Tag Recoveries from Pink Salmon, PWS
Agency: AK Dept. of Fish & Game

FORM 3B,
Equipment’
DETAIL

/95



4

Project Number: |

Restoration Category:

_ Proposer:

Lead Trustee Agency:

Duration:

Cost FY 96:

Cost FY 97:

Cost FY 98 - 00:
Geographic Area:
Injured Resource:

ABSTRACT

Go(g0

Research

Fred W. Allendorf
University of Montana
ADFG

Five years

$240,000

$250,000

to be determined
Prince William Sound
Pink salmon
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. Construction of a Linkage Map for the Pink Salmon Genome notelsok.

s[sas.

We propose to construct a detailed genetic linkage map for pink salmon by analyzing the genetic -
transmission of several hundred DNA polymorphisms.. The ability to genetically map the location of
oil induced lesions will allow the thorough identification, description, and understanding of oil
induced genetic damage. This research will also aid other recovery efforts with pink salmon,
including estimation of straying rates, descnptmn of stock structure and testing if marine survival

has a genetic basis.

INTRODUCTION

We propose to construct a genetic linkage map for the pink salmon genome. Such a map
would provide the necessary platform for identifying genetic damage in pink salmon inhabiting oiled
streams following the March 1989 Exxon Valdez oil spill (EVOS). A detailed genetic map would
also aid other recovery efforts with pink salmon, including estimation of straying rates, description

of stock structure, and testing if marine survival has a genetic basis.

Genetic linkage maps have provided the necessary information for understanding genetic
variation in species since the rediscovery of Mendel’s principles early in this century. A genetic map
plays a similar role for a geneticist that a geographical map plays for the explorer of new territories.
For many years, genetic maps could only be constructed in a very few model species that were
suitable for extensive genetic manipulation (e.g., Drosophila and mice). Recent advances in
molecular genetics now make it possible to uncover enough genetic markers to construct a detailed

genetic linkage map in almost any species (Postlethwait et al.. 1994).

This work will have important significance for ongoing work with pink salmon under the
project Oil-Related Embryo Mortalities (Restoration Study 95191A). That project proposes to
identify germline mutations in pink salmon exposed to oil. As explained in the FY95 Detailed
Project Description (95191A), genetic damage induced by oil may either be small changes in



nucleotide sequence (microlesions) or large-scale changes in chromosome structure (macrolesxons)
Restoration Study 95191 A proposes to screen pink salmon DNA in order to detect such lesions.

A detailed genetic map for pink salmon would be invaluable for interpreting the results of
Restoration Study 95191A in several ways. First, it will be possible by following the inheritance of
any DNA lesions to determine if they are micro- or macro-lesions. Second, these lesions can be
mapped to determine if they are randomly spread throughout the genome or if they occur at
mutational "hot spots" that are susceptible to oil induced damage.

The construction of a detailed linkage map will also serve as a basis for understanding genetic
aspects of pink salmon restoration and supplementation. This work will be performed on both odd-
and even-year pink salmon because of the known genetic differences between these fish. In addition,
the outbreeding depression found in hybrids suggests that there are chromosomal differences between
odd- and even-year fish (Gharrett and Smoker 1991).

NEED FOR THE PROJECT
A. Statement of Problem

Elevated embryo mortalities were detected in populations of pink salmon (Oncorhynchus
gorbuscha) inhabiting oiled streams following the March 1989 Exxorn Valdez oil spill (EVOS). These
increased rates of mortality persisted through the 1993 field season, three generations after the oil
spill, suggesting that genetic damage may have occurred as a result of exposure to oil during early
developmental life-stages. The consequences of the putative genetic damage include impaired
physiological function of individuals and reduced reproductive capacity of pink salmon populations.

The aggregate of evidence from the field studies and incubation experiment suggests that the
embryos exposed to oil in 1989 and 1990 accumulated deleterious mutations in the germline
(reviewed in Detailed Project Description of Project 95191A). This hypothesis of genetic damage is
consistent with previous field observations and laboratory experiments on the effects of crude oil on
early life stages of fish. Long term intra-gravel oil exposures (7-8 months) to freshly fertilized eggs
provide embryos sufficient time to accumulate polynuclear aromatic hydrocarbons (PAH’s) from very
low aqueous concentrations of crude oil. PAH’s are abundant in crude oil and are potent clastogens
(i.e. capable of breaking chromosomes). : :

Mironov (1969) observed reduced survival of fish embryos and larvae exposed to very low
aqueous doses (1 ul oil/l seawater) of oil. Longwell (1977) reported genetic damage in pelagic
embryos affected by the ArgoMerchant oil spill. Moles et al. (1987) confirmed that pink salmon
embryos take up PAH’s and demonstrated that the uptake was much greater in an intertidal
environment than in strictly freshwater conditions. Biggs et al. (1991) found greater numbers of
chromosome aberrations in larval herring which incubated in oiled areas than in non-oiled areas. It is
likely that the same type of damage may have occurred in pink salmon, and this damage could have
affected the germline of exposed individuals (Malkin 1994).

B. Rationale



. The recovery objective for pink salmon is healthy and productive populations that exist at
prespill levels or levels in unoiled areas. An indication of recovery is when egg mortality in oiled
areas match prespill or levels in unoiled areas. The genetic map we propose to construct will be
essential for detecting and understanding causes of reduced egg and embryo survival in oiled areas.

The genetic damage caused by exposure to oil may persist longer in populations of pink
salmon than in other vertebrates because of the tetraploid nature of the salmonid genome. Salmonid
fishes went through a tetraploid event some 25 million years ago that duplicated their entire genome
(Allendorf and Thorgaard 1984). The extra genes in pink salmon may mask the effects of mutational
damage caused by recessive deleterious alleles. The effects of these deleterious mutations may be
uncovered in subsequent generations. :

This fundamental genetic information would be of great assistance for three of the four
Components of the Pink Salmon Restoration Program:

Toxic Effect of Oil on Pink Salmon: genetic mapping is essennal for identifying genetic
lesions induced by exposure to oil.

Stock Separation and Management: the genetic markers identified in the course of this study
will provide greatly increased power and resolution to identify stocks of pink salmon
on a very fine scale.

Supplementation: the genetic markers will also be of great value in genetlcally identifying fish
from supplementation programs and detecting their ecological and genetic interactions
with wild fish.

Information gained from this study will provide resource managers with insight into the
magnitude and persistence of damages sustained by wild pink salmon due to EVOS. Efforts to
restore damaged pink salmon populations depend upon the ability of fishery managers to identify
sources of reduced survival and to monitor their persistence. The potential of long term oil
exposures to cause genetic damage needs to be understood so that spawning escapement goals can be
adjusted if necessary. In addition, verification of the genetic hypothesis would provide the first
evidence that the germline of fish exposed to chronic or acute sources of oil pollution can be
affected.

Our results may have relevance for other fish species as well (e.g., Pacific herring, Clupea
pallasi). Comparative gene mapping has shown that the linkage groups in a wide variety of
vertebrates have been conserved. If we find that certain loci in pink salmon are mutational
"hotspots" for oil induced damage, it would be possible to look for similar hotspots in Pacific herring
or other fish species (e.g., rockfish, Sebastes).

C. Summary of Major Hypotheses and Objectives

- Our primary objective is to construct a detailed genetic linkage map for pink salmon by
analyzing the genetic transmission of several hundred DNA polymorphisms in pink salmon. We will
use several types of different genetic markers. The primary type will be so-called random amplified
polymorphic DNA’s (RAPD’s) using the polymerase chain reaction (PCR). Our goal is to map
several hundred of these loci so that we have a detailed saturated linkage map. We will use these
RAPD loci as a basis for mapping other DNA polymorphisms (e.g., microsatellite loci), as well as
loci encoding protein polymorphisms (allozymes).



This genetic map will allow testing of several hypotheses of Project 95191A related to_
identifying sites of genetic damage (lesions) induced by exposure to oil. The primary hypotheses are:
(1) Genetic lesions have been induced by oil exposure; (2) These lesions are caused by point
mutations (microlesions); (3) These lesions are caused by chromosomal breakage and deletions
(macrolesions).

Secondary objectives of this proposed research are to develop a large number of genetic
markers for estimation,of straying rates, stock separation, and management of pink salmon and for
evaluating the success and potential detrimental effects of supplementation programs. A genetic map
will also allow us to test the hypothesis that marine survival has a genetic basis to it. We also have a
variety of specific genetic hypotheses that we will test as explained in the more detailed Project
Design.

D. Completion Date

, We propose to continue this work for five years. This will allow us to complete
multigenerational studies of inheritance with pink salmon. New genetic markers will be developed in
the first year of the study. However, it will take several years to map the markers in both males and
females in both odd- and even-year fish. Different objectives will be met throughout the course of
the research. This project would be carried out in collaboration with Dr. James E. Seeb, Alaska
Department of Fish and Game. The primary laboratory aspects of this research would be carried out
at the University of Montana. We propose to use the Alaska Sealife Center Research Facilities at
Seward when they are available. Such a facility will greatly strengthen genetic investigations with
pink salmon by allowing multigenerational studies. We cannot estimate budget costs after the first
two years without knowing the cost structure of using the Alaska SeaLife facility.

COMMUNITY INVOLVEMENT

This is a specialized project that will not benefit directly from the knowledge of
local/traditional people. We will hire local residents when possible for assistance (e.g., maintaining
of fish). In addition, as an professional educator in a university I am very committed to educational
efforts. These will include informational meetings in the communities of Prince William Sound,
including the Alaska Sealife Center in Seward, and articles in the Trustee Council newsletter.

FY 96 BUDGET

Personnel 124.7
Travel 4.5
Commodities 23.5
Equipment 43.1

Subtotal . 195.8
Indirect Costs 442

Total 240.0



PROJECT DESIGN
A. Objectives

Our primary objective is to construct a detailed genetic linkage map for pink salmon by
analyzing the genetic transmission of several hundred DNA polymorphisms. Pink salmon have 26
pairs of chromosomes (2N=52; Allendorf and Thorgaard 1984), and, therefore, should have a total of
27 linkage-groups (LG’s): 25 autosomes, an X-chromosome, and a Y-chromosome. We plan to map
enough variable markers so that a new marker, such as a putative lesion identified in Restoration
Study 95191A, can be assigned with high probability to one of the 27 LG’s. It is impossible to
know how many markers this will require because we do not know the total length of the pink
salmon linkage map. The linkage map of the zebrafish (Danio rerio) has been estimated to be 2317
centimorgans (cM; Postlethwait et al. 1994). We expect the pink salmon map in females will be
longer than this because of the polyploid ancestry of salmonids. However, the linkage map in males
will be shorter than in females because of the reduced recombination rate in male salmonids (Johnson
et al. 1987). We anticipate that it will be necessary to map approximately 500 markers to insure that
new markers can be assigned to an existing LG with high probability (Van der Beek and Van
Arendonk 1993). For example, 99% of all loci in the zebrafish are estimated to be located within 20
cM of a marker on the map based upon 414 markers. »

This project has the following épeciﬁc objectives:

1. Develop several hundred variable DNA markers in pink salmon and test them for Mendelian

inheritance.
2. Construct a linkage map based upon joint segregation patterns of the DNA polymorphisms

detected in previous objective.

3. Map putative lesions identified in Restoration Study 95191A.

4. Test for Mendelian inheritance of markers throughout the genome in progeny of fish exposed
to oil. Regions that show aberrant segregation ratios in progeny of fish exposed to oil and

normal 1:1 ratios in fish not exposed to oil would be candidates for oil-induced lesions.

5. Test for regions of the genome that are associated with traits of adaptive significance (e.g.,
marine mortality or run-timing).

6. Test if protein markers (allozymes) are under natural selection such that they may not provide
accurate information about the genetic structure and amount of gene flow among populations.

B. Methods

Linkage Map (Objectives 1 & 2)

A useful genetic map should contain genetic markers that are abundant, randomly distributed
throughout the genome, highly polymorphic, and readily detectable in many laboratories (Jacob et al.
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1995). A map of random amplified polymorphic DNA’s (RAPD’s) markers fits these criteria .,
(Postlethwait et al. 1994). Our work has found that a polymerase chain reaction (PCR) with genomic
DNA from fish of the genus Oncorhynchus as a template and a single, 10-nucleotide-long primer of
arbitrary sequence generally amplifies 5-10 DNA fragments. We have found differences in the
fragment patterns between individuals (scored as presence or absence of fragments) that are inherited
as simple Mendelian markers in rainbow trout (O. mykiss) and cutthroat trout (O. clarki). A
dominant allele amplifies the DNA fragment with a specific primer, whereas a recessive allele results
in the absence of that fragment.

We will avoid difficulties of dominance with these markers by using haploid progeny in
which recessive alleles are not obscured by their dominant alternatives (Lie et al. 1994). Stanley
(1983) reported that haploid embryos of Atlantic salmon (Salmo safar) will develop until just prior to
the stage of hatching if development of the eggs is activated by sperm in which the DNA has been
inactivated by UV-radiation. We have used this technique routinely with fishes of the genus
Oncorhynchus (Forbes et al. 1994). This will allow us to follow the segregation and linkage
relationships in haploid progeny from females.

Differences in meiosis between male and female salmonids have been found in all species that
have been examined (Allendorf and Thorgaard 1984; Johnson et al. 1987). There generally is greater
recombination in females than in males (Johnson et al. 1987; Allendorf et al. 1994). In addition,
only disomic inheritance has been reported in females. However, in males some loci show patterns
of segregation that approach those expected with tetrasomic inheritance (Allendorf and Thorgaard
1984). We will have to test for segregation and linkage in males as well as females because of these
sex-specific differences.

There are three possible approaches to test for segregation and recombination in males. One
is genotyping in diploid progeny from parents that have been chosen so that presence or absence of a
RAPD allele can be determined unambiguously. A second approach is the typing of haploid progeny
from males by PCR based genotyping of single sperm; this has been carried out successfully with
human sperm (Schmitt et al. 1994). Individual sperm from a-single male are sorted into microtiter
plates by flow cytometry, and then a PCR reaction carried out. We will perform pilot studies to
determine if the latter method is feasible with pink salmon. A third possibility is to examine joint
- segregation in androgenetic haploids which are produced by treating eggs with radiation before
fertilization with normal sperm (Scheerer et al. 1986). This treatment would be carried out in
collaboration with Restoration Study 95191A in their use of androgenesis to test for elevated
occurrence of harmful recessive mutations in haploid-androgens of oil-exposed ancestry.

The completion of a full linkage map is a large task. We will try to use and develop as many
time and labor saving procedures as possible (Lincoln and Lander 1992; Taylor et al. 1994; Perlin et
al. 1994; Archibald 1994). Our initial linkage map will be based upon progeny from females, and
will be constructed by computer assisted analysis (Lander et al. 1987). We will compare the
recombination rates based upon this map to rates of selected pairs of loci in males. The reduced
recombination rates in salmonid males means that it will be easier to assign new markers to a LG
using male parents. We will test joint segregation of individual markers from different LG’s in
females to determine if some of these separate LG’s in females are linked in males and are therefore
syntenic (on the same chromosome).



Identification and Location of Oil-Induced Lesions (Objectives 3 & 4)

This work will be done in collaboration with efforts to detect oil-induced genetic damage
under Component 3 of Restoration Study 95191A. Lesions identified in that study through DNA
assays of introns, microsatellite loci, or mutational hot spot regions will be tested for
joint-segregation with several huridred DNA markers to identify the location of such lesions in the
- pink salmon genome. A recent paper has found that microsatellite loci show genetic hypermutability
“because of defects in DNA mismatch repair (Parsons et al. 1995).

Perhaps a more promising approach, however, is to test for regions of the genome associated

with non-random survival in haploid progeny. Restoration Study 95191 A will test for decreased
-survival in haploid androgens of oil-exposed ancestry. Examining the segregation of markers

throughout the genome in these androgens would provide a more powerful test for lesions. Regions
of the genome that depart from the expected 1:1 Mendelian ratio would be candidates for lesions.
We will also compare Mendelian ratios in haploid gynogens in a similar manner to haploid
androgens. The examination of segregation in gynogenetic and androgenetic haploids will also allow.
testing for oil-induced chromosomal rearrangements (e.g., inversions and deletions).

Phenotypic Effects and Fitness (Objectives 5 & 6)

The completion of a genome map for pink salmon will allow us to address important genetic
issues related to two other Components of the Pink Salmon Restoration Program. The numerous
genetic markers identified in the course of this study will provide greatly increased power and
resolution to identify stocks of pink salmon on a very fine scale (Stock Separation and Management).
The genetic map will allow us to test for the presence of genes having major effects on phenotypes
of importance for the management of pink salmon, and to test for phenotypes associated with specific
combinations of multilocus genotypes (Lander and Schork 1994).

This aspect of the research will be performed at the Alaska SeaLife Center Research Facilities
in the latter years of the study. Large numbers of marked fish will be released and then collected
" when they return to the facility at sexual maturity. A large sample of the fish will be collected at
release so that the genetic characteristics of the fish can be described prior to the marine phase of the
life cycle. We will test for genetic effects on phenotypes of special importance by comparing the
released and returning fish. This will allow us to test for genes having a major effect on marine

survival.

In addition, previous work has demonstrated genetic differences between early and late run
fish, and that differences in run-timing has a genetic basis (Smoker et al. in press). We will compare
the genotypes of fish returning to the facility at different times to test for genes having a major effect
on run timing. We will use a suite of genetic markers spread uniformly throughout the genome.
Regions of the genome that show major associations with run-timing can then be examined in more
detail by comparing additional markers within that region. A similar approach using only 10 protein
markers in hatchery rainbow trout revealed several regions of genome associated with time of

spawning (Leary et al. 1989)

Karl and Avise (1992) reported concordant patterns of genetic differentiation for
mitochondrial DNA and four nuclear DNA loci in the American oyster (Crassostrea virginica) along
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the east coast of North America. In contrast, previous allozyme studies had not detected these
genetic differences among these same populations. Karl and Avise concluded that the pattern
observed for the DNA markers reflected the historical patterns of isolation and gene flow among
these populations while this pattern is obscured in the allozymes because of "balancing selection" at
the allozyme loci. Similar results have been reported recently in the Atlantic cod (Pogson et al.
+1995). These results provide an important challenge to the generally accepted utility of allozyme
markers for describing historical patterns and amounts of gene flow between populations. That is, if
allozymes are under strong natural selection then they may not provide accurate information about
the genetic structure and amount of gene flow among populations.

Pink salmon that are more heterozygous at-allozyme loci have greater viability and growth
rates than more homozygous individuals (Altukhov et al. 1991; Zhivotovsky et al. 1987). Similar
results have been reported in other salmonid species for many phenotypes of evolutionary importance
(e.g., developmental rate, egg size, and disease resistance; reviewed by Ferguson 1992). Positive
associations between heterozygosity at allozyme loci and important phenotypic characters, such as
growth rate, survival, fertility, disease resistance, developmental rate, and developmental stability,
have been described in many organisms (reviewed by Zouros and Foltz 1986; Allendorf and Leary

1986).

The mechanism underlying these associations remains unknown. The possible explanations
most often considered are either the associations are be the consequence of heterozygosity at the loci
examined, or the loci examined may be in linkage disequilibrium with other loci that affect the traits
being studied (Leary et al. 1987). It has been argued that these relationships between multiple locus
heterozygosity and phenotypes have been found with allozymes because these loci are important in
ATP production and protein catabolism (Koehn et al. 1988). We propose to distinguish between
these hypotheses by comparing the effects on marine survival of DNA markers and protein
polymorphisms. If the enzyme loci themselves are responsible for this effect, then we would expect
to find an association between enzyme genotypes and survival, but not between genotypes at DNA
markers spread throughout the nuclear genome.

C.  Contracts and Other Agency Assistance

None anticipated at this time.

D. Location

Gametes for the inheritance studies will be collected from Prince William Sound in
collaboration with the project Oil-Related Embryo Mortalities (Restoration Study 95191A). Embryo
incubation will take place at the Armin F. Koernig hatchery'in Prince William Sound and at the
Genetics Lab facilities of ADFG. The initial laboratory phases of the project will be done at the
University of Montana. '

We propose to use the Alaska SeaLife Center Research Facilities at Seward when it is
available for rearing fish and laboratory analyses. This facility will greatly strengthen genetic
investigations with pink salmon by allowing multigenerational studies and testing for effects of
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specific genotypes on phenotypes of importance (marine survival, run timing, etc.). We anticipate
that much of the laboratory analysis will be performed at this facility when it is available.
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SCHEDULE
A. Measurable Project Tasks for FY 96
15 Aug 95 - 30 Sep 95: : Obtain gametes and create families for inheritance studies with

odd-year fish. This will be done under Restoration Study
95191A (Oil-Related Embryo Mortalities).

1 Oct 95 - 31 Mar 96: Initial screen of odd- and even-year fish for DNA
polymorphisms.
1 Apr 96 - 30 Sep 96: ~ Screening of DNA polymorphisms to test for Mendelian

inheritance and joint segregation.
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15 Aug 96 - 30 Sep 96: Obtain gametes and create families for inheritance studies with
4 even-year fish. . .

B. Project Milestones and Endpoints

Objective 1: This objective will be completed by the end of year 1 (FY96).
Objective 2: "fhis objective will be completed by the end of year 3.
Objective 3: This objective will be completed by the end of year 5.
Objective 4: This objective will be completed by the end of year 5.

Objective 5: This objective will be completed by the end of year 5.

Objective 6: This objective will be completed by the end of year 5.

C. Project Reports

Annual reports will be submitted by 15 April of each year. We will pubhsh results from this
project in peer-reviewed journals throughout the life of the project.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

This work is being done in collaboration with James E. Seeb, Principal Geneticist, ADFG.
The inheritance experiments will be in coordination with the project Oil-Related Embryo Mortalities
(Restoration Study 95191A). Dr. Seeb and I are also coordinating plans to use the Alaska SeaLife
Center Research Facilities at Seward when they are available. Where possible we will share fish
samples, gametes, laboratory equipment, and fish rearing facilities.

This work is related to my ongoing genetic research with salmonid fishes that has been
supported by the National Science Foundation since 1980. Many of the techniques and approaches
proposed here are based upon the results of that research. I also intend to continue seeking support
from NSF that will complement the research proposed here. A genetic map for pink salmon will
allow us to address a number of fundamental questions in the conservation and genetics of pink
* salmon and other Oncorhynchus species.

ENVIRONMENTAL COMPLIANCE
Our laboratory is regularly screened by the Environmental Health Department of the

University of Montana for compliance with all federal, state, and local environmental laws and
regulations.
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Construction of a Linkage Map for the Pink Salmon Genome

BUDGET SUMMARY

PERSONNEL
F. W. Allendorf (2 mo), Project Leader ,4 12,350
-Vacant, Research Scientist (12 mo) | | | 33,000
Vacant, Research Assistants (24 mo) ’ | i 44,400
89,750
FRINGE BENEFITS
Project Director (25%) | | 3,088
Research Scientist (30% + $240/mo health insurance) 12,786
Research Assistants (30% + $240/mo health insurance) 19,080
34,948
TOTAL PERSONNEL - - 124,698
OTHER DIRECT COSTS
Commodiﬁes (Laboratory supplies, etc.) 123,500
Travel | | o 4,500
| Equipment : 43,055
71,055
SUBTOTAL : 195,753
INDIRECT COSTS (49.3% salaries & wages) | 44247
TOTAL _ _ ' 240,000
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Restoration Category: ‘

Proposer: City of Port Lions

Lead Trustee Agency:

Duration: 1 year

Cost FY 96: $150,000

Geographic Area: Kodiak Island

Injured Resource/Service:  Recreation and Tourism

ABSTRACT

This request is of for matching funds for the construction of a new Community Hall in Port Lions. This
project was interupted by the Exxon Valdez Oil Spill due to lack of manpower to complete the project.
This project would replace the current Community Hall which has been condemned.

INTRODUCTION

The City of Port Lions had started construction of a new community hall in 1989, however, due to the
Exxon Valdez oil spill manpower was not available to complete the project and funding was lost. The
City of Port Lions has contracted a design firm for new floor plans and design of a new Community
Hall. The City of Port Lions has also requested that $175,000 be reallocated for the Port Lions
Community Hall. It has been estimated that this money will be enough to complete the shell of the
building and not for any furnishings. We are asking for $150,000 from the Trustee Council to add a
kitchen, to be used for senior meals and community gatherings, and to purchase furnishings to make the
Community Hall functional.

NEED FOR THE PROJECT
A. Statement of Problem
This project is to help replace funding for a new Community Hall that was planned prior to the Exxon

Valdez oil spill. At the current time there is no adequate place in Port Lions for community gatherings
and meetings. This project is designed to restore a recreation facility for the City of Port Lions.



B. Rationale

o
o

This project was interupted by the Exxon Valdez oil spill. The oil spill activities in and around Port
Lions and Kizhuyak Bay required all available manpower, thereby, leaving no man power to build a
new Community Hall. Due to the lack of manpower and progress on the project funding was lost.
Completion of this project will provide for a gathering place for the community that was lost due to the
Exxon Valdez oil spill.

C. Summary of Major Hypotheses and Objectives

The sole objective of this project is to construct a new Community-Hall that, when completed will be
usable by the community for gatherings.

D. Completion Date

Completion of this project is estimated for the end of FY '96.

COMMUNITY INVOLVEMENT

The Community of Port Lions has been involved with this project since it's inception. During the last
couple of years the community has become more concerned about completing the project, due to the
lack of space for gatherings.

The Port Lions City Council is committed to the completion of this project and is committing all

available resources of the City to it's completion. The Port Lions City Council is also committed to
using local labor to complete this project to provided needed work for the community.

FY 96 BUDGET

The estimated budget for the amount requested is as follows:

Construction of Kitchen 50,000
Furnishings 25,000
Labor 60,000
Admin Costs 15,000

Total 150,000



PROJECT DESIGN
A. Objectives

This project will include the completition of a new Community Hall for the City of Port Lions. This
new hall will include a gathering/meeting hall, commercial kitchen, handicap restrooms, Office for the
Village Public Safety Officer, and storage space for old files.

This project will replace the existing hall which has been condemned because of structural failure. The
original Community Hall was built after the 1964 earthquake and was used to house and feed the
volunteers and villagers from Afognak who came to Port Lions to rebuild and relocate after the village
on Afognak was destroyed. After the construction the hall was used as the school and also housing for
the teachers until a new elementary school was built. Over the years the hall has been used by many
groups, such as the School Districts athletic programs, the senior meals program, community dances and
potlatches, Port Lions Tribal Council Offices, Village Public Safety Officer office, City Council
meetings, and Coordination Office for the Exxon Valdez oil spill response for Port Lions and Kizhuyak
Bay.

This project was originally scheduled for completion in 1989, however, due to the lack of manpower to
complete the project, funding was lost. The manpower that was to be used for the construction was
used for oil spill response and recovery in and around Port Lions.

The City of Port Lions has asked the Alaska Legislature to reappropriate $175,000 from another project
to the Community Hall. The Port Lions City Council feels that the Community Hall is a major priority
and is needed much more than the other project, which is a water line to the boat harbor.
Communication between the City of Port Lions and our representatives is positive and we are
anticipating that the reapproriation will be approved.

B. Methods

This project will be completed with the funds requested using local labor. Design, floor plans, and
engineering plans have already been completed.

C. Contracts and Other Agency Assistance

The only component of this project to be contracted out is the design and engineering. This part of the
project has allready been completed and paid for by the City of Port Lions.

No other agency assistance is perceived, except for the final plan review and approval of the State Fire
Marshal's Office.

D. Location

This project will be located within the Port Lions City limits and the building will be built where the
existing Community Hall is located.

The community that will be affected most by this project is the City of Port Lions. Outlying settlements
on the north end of Kodiak Island and the settlements and residents of Afognak and Shuyak Island will
also use this facility as a polling place for elections.



SCHEDULE -

A, Measurable Project Tasks for FY 96

This project is expected to be completed by the end of FY96, with the following draft schedule
Design and Engineering Completed

Demolition of old Hall June 1, 1995

Construction of new hall July 1, 1995

Completion of new hall January 1, 1996

Final report July 1, 1996

B. Project Milestones and Endpoints

The entire project is estimated to be completed by January 1996. The design and engineering for this
project has allready been completed. Demelotion of the old hall is expected to begin June 1, 1995, with
construction of the new hall begining July 1, 1995.

C. Project Reports

Project reports will be made on a quarterly basis, with final report prior to July 1, 1996.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

This project has been and will continue to be coordinated by the Port Lions City Council. Efforts have
been underway to have funds reappropriated, and reports from our representative indicate that this will
be approved.

ENVIRONMENTAL COMPLIANCE

This project is not covered by environmental laws or permit requirements.

PERSONNEL

Pete Squartsé?ff,/ Project giér‘
Mayor, City of Port Licis
P.0.Box 110

Port Lions, Ak 99550

(907) 454-2332 (Office)

(907) 454-2420 (fax)



Robert Himes, Proj jft Manager
Deputy Mayor, City of Port Lions
P.O.Box 110

Port Lions, AK 99550

(907) 454-2332 (office)

(907) 454-2420 (fax)

Community Hall Committee Members:
Pete Squartsoff, Mayor

Wayne Lukin, Council Member
Kevin Adkins, Community Member

Date Prepared: May 10, 1995



1996 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1995 - September 30, 1996

Authorized Proposed

Budget Category: FFY 1995 FFY 1996
Personnel $55.2
Travel $24.6
Contractual $5.0
Commodities $13.8 ; : ; T .
Equipment $6.3 LONG RANGE FUNDING REQUIREMENTS

Subtotal : $0.0 $104.9 Estimated Estimated | Estimated Estimated Estimated Estimated
Indirect FFY 1997 FFY 1998 FFY 1999 FFY 2000 FFY 2001 FFY 2002

Project Total 50.0 $104.9 $94.5 $94.5 (TBD TBD TBD TBD
Full-time Equivalents (FTE) - 12.0 i 5 = Sl

Dollar amounts are shown in thousands of dollars.

Other Resources | [ [ [ |

Comments:

Future costs (beyond FY 99) are unknown.

Project Number: 96213-BAA FORM 4A
1996 Project Title: Alaska Native Harbor Seal Commission Non-Trustee
Name: Alaska Native Harbor Seal Commission . DETAIL

Prepared:

1 of 4 5/10/95



1996 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October [, 1995 - September 30, 1996

Personnel Costs: Months Monthly Proposed
Name Position Description Budgeted Costs Overtime FFY 1996
#2| Currently Vacant Executive Director Sl 12.0 4.6 55.2
Executive Director's salaray is $48,000 0.0
and 15% fringe benefits to cover all required 0.0
federal and stae payroll taxes, 0.0
as well as workers comp. insurance. 0.0
0.0
0.0
0.0
0.0
0.0
0.0
: 0.0
Subtotal 12.0 5 Ok

Personnel Total $55.2
Travel Costs: Ticket Round Total Daily Proposed
|Description Price Trips Days Per Diem FFY 1996
=1 Commissioners: 0.0
Four quarterly board meetings are required in accordance with the Commission's constitution and by-laws. 0.0
To Anchorage From: Kodiak 176 4 8 150 1.9
' Juneau 311 4 8 150 2.4
False Pass 1,000 4 8 150 5.2
Seldovia 350 4 8 150 2.6
Chenega Bay 200 4 8 150 2.0
0.0
o Staff (Executive Director) 0.0
Cordova to Anchorage 224 10 20 225 6.7
Cordova to Juneau 250 2 6 225 1.9
Cordova to Wash. DC 1,000 1 4 225 1.9
Travel Total $24.6

FORM 4B

Project Number: 96213-BAA Personnel

1996 Project Title: Alaska Native Harbor Seal Commission & Travel

Name: Alaska Native Harbor Seal Commission _ DETAIL

20of 4 0/95




1996 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1995 - September 30, 1996

Contractual Costs: Proposed
Description FFY 1996
As a beginning organization, professional services from a CAP firm and a legal firm will be required to ensure all regulations
are being met and that the financial management system is developed in accordance iwht general accounting principles.
An audit will also be performed at the end of the fiscal year.
Accounting/Audit 3.0
Legal 2.0
Contractual Total $5.0
Commouodities Costs: Proposed
Description FFY 1996
Office Supplies: Covers the cost of miscellaneous office supplies necessary to operate the program, such as pens,
copy paper, paper clips, computer supplies, stationery, envelopes, etc. 2.0
Telephone/Telefax: This lineiitem will cover the cost of two business lines at $50/month each {$1,200), long distance charges
at approximately $166/month {$1,400), as well as six teleconference meetings of the commissioners, estimated
at $200 per meeting x 6 meetings ($1,200). 3.8
Printing/Postage: Covers the cost of printing business cards, stationery, newsletters, and other materials necessary to the operation
of the program. This line item will also cover the cost of mailing the newsletters and other daily business corespondence related to
the program to other natural resource related agenceis and organizations. 5.0
Office Space/Utilities: Intitially, a portion of the office space is being provided by Dineega Specialty Furs as an in-kind contribution
to the program. The funds in this line item will cover a portion of the office space and utilies est. at $250/month. 3.0
Commodities Total $13.8
FORM 4B

Project Number: 96213-BAA
1996 Project Title: Alaska Native Harbor Seal Commission
Name: Alaska Native Harbor Seal Commission

Contractual &
Commodities
DETAIL

30f4

5/10/95



1996 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1995 - September 30, 1996

New Equipment Purchases: Number Unit| - Proposed
Description of Units Price FFY 1996
As a newly developed organization, an initial purchase of office equipment will be required. 0.0
The funds in this line item will be utilized to purchase a computer, printer, copies, and fax 0.0
Commission office. : 0.0
Computer & printer . 1 4,500 4.5
: 1 1,000 1.0
Copier 1 750 0.8
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Those purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $6.3
Existing Equipment Usage: Number
Description of Units
None
Project Number: 96213-BAA FORM 4B
1996 Project Title: Alaska Native Harbor Seal Commission Equipment
. . DETAIL
Name: Alaska Native Harbor Seal Commission )
4 of 4 0/95 Al
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1896 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET

October 1, 1996 - Ssptemher 30, 1998

Authoilzod Proposad PROPOSED FFY 1998 TRUSTELE AGENCIES TOTALS »
Budget Catagory: FFY 1996 FFY 1996 ADEC ADF&G ADNR USKFB ool NOAA
Personnel L. 0 \o?4 O
Travel 2.0
Contractusl
Commeditles NI
Equipment /O ‘ LONG RANGE FUNDING REQUIREMENTS
Subiatal R | Estimated Estimotod Estimated Estimaotod Estimatod Estimatad
Gunaral Adininlatration e 3 2. 0D FFY 1997 FFY 1998 FFY 1999 FFY 2000 FFY 2001 FFY 2002
Projact Total d D s A &+ T P/ Y. P
Full-time Equivalents (FTE)
Dollar amounis ere shown In thousands of dollers,
Other Resources | | | | | [
Comwmonts: N
I ‘i
ﬁ‘_
Project Number: Py~ 7 o O/ 02;6” ST 73 FORM 2A
- o X &
1996 Project Title: A% fze ceslate jrtst PROJECT
Lead Agency: #9244 DETAIL
Preparcd: '

A



1g]0603/0086

s+ 0SPIC

NMMI, SEATTLE

FAX 2086 526 6615

06:51

05/05/95

1990 EXXON VALDEZ TRUSTEE COUNCIL PAOJECT BUDGET

October 1, 19985 - Saptember 30, 1996

Authorizad Proposed ’ e - )

Budget Catogory: FFY 1996 FFY 1996

Personnel /8.0 o? ¥

Travel @

Contractual A, O i JNe,

Commoditios AT T . _

Equipment /0. LONG RANGE FUNDING REQUIREMENTS

Subtotal _\Q:gy’, O I AT Estimated Estimated Estimataed Estimatsd Estimated Estimated

General Administration /ST Z. () FFY 1097 FFY 1998 FFY 1099 FFY 2000 FFY 2001 FFY 2002

Ptoject Total 25K (R3S TXN A 690
Full-tima Equlvelents (FTE}
Dollar amouats are shown in thousands of dojlars.

Other Resourcas | | | I | i |
j Comments: AT | S
I
i [ . A
: Project Number: 76 s O (2 [ ~ e 2 FORM 3
; . A v oK . Lave il K2 :
1996 Project Title: 7<% lee celotle pie AGENCY
! ) PROJECT
: Agency: 72434

~ DETAIL
Prepared:
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05/05/95

1996 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
Qctobar 1, 199b -~ Septembar 30, 192886

ﬁPersonnel Costs: ] 4S/Range/ Months Monthly Preposed |
HPM Name Posltien Deseriptlon Stop Budgetad Coats Ovortime FFY 1996
A eece w/‘uf}‘é‘@,ﬂrm Y ranae gels &S A2 /5 7, O
’W ;QMAW @uc«/aﬁ %Mh:;af‘a d‘g{o& oZ T 0.0
?:Q?a(. WW'F/‘?— g . 6:“?;/? 7.0
WWQLQW(JM&/‘GM /0 ol O
1 w7 57 91 X)
Subtotel
Those costs assoctaied with progrem managarnont should be Indiceted by placement of an *, Parsonnol Total W Q
ravel Costs: - = -Ticketl. . — Roundl - - — Totetl- — -~ Dalty]-~ Proposed)| =
1Y) D»ucrlmlou Price Tripa Days Por Diam FFY 1940
I
6)4(491’ 2%? n;7 7o C4> Zif) ol
\oeomol ) Laa . Cocectecs™ g7 /2’”’( |
. |
| M‘M ﬁd&-ﬁ//""‘ (R ladbass F |z = |J. 0K %
¢ Ll
hose costs assoclated with program managemert should be Indicatsd by placamem of an ®, Travel Tota) “‘;Q %) A/—“
Project Number:, P & 494 > it O/2 i o K bac weada FORM 3B
1996 Project Title: L ffé‘f"(* / P&BYSON'ITI
Agency: )0 A7 Trave
| DETAM |
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06:52

1996 EXXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
Qctober 1, 1995 - Spptember 30, 1996

[Contractua) Costa:

05/05/85

|
|
|

P |
Daseription . _ F;;’P“OSS;J
Y Wf—v col Meppet 45/ Heelol o toonsv L y
Pleqaet CAaiTee) | D.0 /&
: g(,ra_. Je LT
}O?' % w\;ﬂ 7, 96 coaue,w ﬁuaéw’" F/ 0K
1 : 2 & }éd& —V 257)
) :_:’\%?}cnr;:‘;;:::s_t%u:;: orgamf:_tlon is used \he form 4A is raqutrod _ Gomractual Total 77 577 0,
d{Descnpuon FPr:/wfg;g
}{bm et chaet ¥ OlL Lo prreecs c@m 7
%,LL s / %gmod L/?"’awmwaaa CC WW M%-a /, o? J \57. <
O ot aSY), me/a;cj Z m?éa&é M@mxg%c
L
JRex cKael y |
— . — __Commodities Total | oAL, 5
Project Number; 9& &= 0 (25 E FORM 38
1996 Project Tle: ¢ ¢ Lee (eMald? /ﬂxlﬁw{ e - Lo e Contractual &
. JAgency: S0 /44 ’ Commoditles
. bt ._AlL..___.,_ 3
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1996 EXXON VALDEZ TRUSTEE COUNGIL PROJECT BUDGET
October 1, 1995 - September 30, 1996

l]mw Equipment Purchases:

|

Numbrer Unait Proposed
Bascription of Units . Prica FFY 1996
S0 chage Rt Sl
Those purchasos associated With replacement equlpment should bo Indicated by placemant of an R. New Egulpment Total] ~—») /.
- [[Existing Equipment-Usage:- - —- - o oo coees oo on e e s o T 7 T T T " Numbaor Inventory
Descilption af Units Agancy
Project Number: 26 Se7x Q128 . FORM 38
. ol rro . Kee b 2eald|
1996 Projoct Titte: Az (et o Equlpment
Agency. 72/ Y i x DETAIL °




.. . Exxon Valdez Oil Spill Trustee Council
Restoration Office
645 G Street, Suite 401, Anchorage, Alaska 99501-3451
Phone: (907) 278-8012 Fax: (907) 276-7178

MEMORANDUM
To: Restoration Work Force
From: Molly McC Pnﬁﬁﬂ m
Executive Directo %?AY ; d
Date: May 16, 1995
Subj: May 26 RWF Meeting

The next Restoration Work Force meeting will be FRIDAY, May 26, at 9:00 a.m. The
Juneau location is the Executive Director’s Office while the Anchorage location is the
Restoration Office.

Topics to be discussed will include:
® DPDs and FYS6 Work Plan Review Process
® June 1 & 2 Trustee Council Meeting in Cordova

® Miscellaneous Issues

mm/raw

Trustee Agencies
State of Alaska: Departments of Fish & Game, Law, and Environmental Conservation
United States: National Oceanic and Atmospheric Administration, Departments of Agriculture and Interior



05/16/95 11:05 907

276 7178

EV Restoration

doo1

TX/RX NO.

INCOMPLETE TX/RX
TRANSACTION OK

ERROR

R E S R H R B R o
MULTI TRANSACTION REPORT

gk

EEEEE R EEEEEE RS EEEEEFEEEETEREEEET]

091]
10]
13]
15]
16]
17]
18]
19]
20]
21}
23]
24]
30]
35]
38]

8137

19075867589
19075867555
19077896608
5624871
3494712
2713992
5223148
7863636
7863350
2572517
19074655375
5624026
19074654759
15103737834
2715827

JUNEAU OFFICE

D.

GIBBONS

MORRIS-WRIGHT

C.

FRIES

RITA MIRAGLIA

m 9 w o - o =

. THOMPSON
.SULLIVAN
.BARTELS
.BERG
.RICE
.BRUCE
.PIPER

ELLEN FRITTS

B.
G.

SPIES
BELT




Py

Exxon Valdez Oil Spill Trustee Council
: Restoration Office
645 G Street, Suite 401, Anchorage, Alaska 99501-3451
Phone: (907) 278-8012 Fax: (907) 276-7178

May 12,1995

Mr. Riley Snell, Executive Director
Alaska Industrial Development and Export Authority
480 West Tudor

~Anchorage, Alaska 99503

Dea

As we discussed earlier today, the Trustee Council has conditionally
authorized funding for the Alaska SeaLife Center project, pending
completion of certain tasks, including approval “... by the Executive Director
of a detailed construction budget and a detailed operating plan that reflects a
realistic cash flow for the successful construction and operation...” of the

- research facility. Following up on our meeting, I would like to again express

my interest in having AIDEA review work to date on the development of the
construction budget for the facility, and possibly review the operating budget
assumptions as well.

The project team — including Livingston-Slone architects, Cambridge 7
consultants, and Heery International — is close to completing the Design
Development phase. Two separate cost estimates will be available in the next
few weeks. Review of these materials as they become available, together with
appropriate briefings from the project team would perhaps be the best way to
initiate a review of the project’s progress to date by your staff. Following such
an initial review, your counsel regarding the appropriateness of any further
cost check estimates or independent reviews would be greatly appreciated.

I would be happy to arrange for a briefing of AIDEA staff by the project team at
your earliest convenience. I have asked Kim Sundberg of ADF&G (267-2334),
project manager for the Trustee Council, and Leif Selkregg of Selkregg &
Associates (276-8095), who has been working for the Seward Association for
the Advancement of Marine Science (SAAMS), to work with John Olsen of
your staff to arrange for a project briefing.

Trustee Agencies
State of Alaska: Departments of Fish & Game, Law, and Environmental Conservation

United States: National Oceanic and Atmospheric Administration, Departments of Agriculture and Interior



I greatly appreciate your to assistance with this effort. If you have questions
about the project, please contact me or Eric Myers in the Restoration Office
(278-8012).

Sincerely,

Molly McCammon
Executive Director

cc: Kim Sundberg
Leif Selkregg
John Olsen
Eric Myers
Jim Ayers
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Exxon Valdez Oil Spill Trustee Council
Restoration Office
645 G Street, Suite 401, Anchorage, Alaska 99501-3451
Phone: (907) 278-8012 Fax: (907) 276-7178

FAX COVER SHEET

5 / Number: 571[/ ?CZQ?
m_ma@..mu May /2, 1997
Comments: Total Pages: A é

Document Sent By: K /&VZ/

2/15/05

Trustee Agencies
State of Alaska: Departments of Fish & Game, Law, and Environmental Conservation
United States: National Oceanic and Atmospheric Administration, Departments of Agriculture and Interior



.. Exxon Valdez Oil Spill Trustee Council
Restoration Office
645 G Street, Suite 401, Anchorage, Alaska 99501-3451
Phone: (907) 278-8012 Fax: (907) 276-7178

MEMORANDUM

TO: Bruce Wright/NOAA

FROM: Molly McC 0
Executive Directo

DATE: May 11, 1995

RE: Authorization -- Project 95163A-L/Seabird Forage Fish Interaction
(APEX)

The purpose of this memorandum is to formally authorize work to proceed on Project
95163A-L/Seabird Forage Fish Interaction (APEX), as described in the Detailed Project
Description and the changes to the DPD outlined in the April 24, 1995 memorandum to
the Chief Scientist from Dr. Dave Duffy. I look forward to a late fall/early winter
review of the 1995 field work on this project.

. In regard to the budget, please be advised that any funding approved by the Trustee
Council, but not required for FY 95 because of the unanticipated delay associated with
the withdrawal of funds from the court, should be lapsed to the joint trust fund at the
end of the fiscal year.

- cc: Bob Spies
Traci Cramer
Dave Duffy

Trustee Agencies
State of Alaska: Departments of Fish & Game, Law, and Environmental Conservation
United States: National Oceanic and Atmospheric Administration, Departments of Agriculture and Interior
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Exxon Valdez Oil Spill Trustee Council

Restoration Office
645 G Street, Suite 401, Anchorage, Alaska 99501-3451
Phone: (907) 278-8012 Fax: (907) 276-7178

MEMORANDUM

TO: Bruce Wright/NOAA

FROM: Molly McCamm
Executive Director

RE: Authorization -- Project 95290/Hydrocarbon Data Analysis, Interpretation,
and Database Maintenance for Restoration and NRDA Environmental
Samples Associated with the Exxon Valdez Oil Spill

DATE: May 11, 1995

The purpose of this memorandum is to formally approve work to proceed on Project
95290/Hydrocarbon Data Analysis, Interpretation, and Database Maintenance for
Restoration and NRDA Environmental Samples Associated with the Exxon Valdez Oil

~ Spill, as described in the Detailed Project Description and consistent with the review of
the Chief Scientist (see attached).

Attachment

cc:  Bob Spies
Traci Cramer

Trustee Agencies
State of Alaska: Departments of Fish & Game, Law, and Environmental Conservation .
United States: National Oceanic and Atmospheric Administration, Departments of Agriculture and Interior
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March 7, 1995

Bruce Wright

National Marine Fisheries Service
P.O. Box 210155

Auke Bay, AK 99821

RE: Detailed Project Description for Projeci 95290 (Hydrocarbon Data Analysis,
Interpretation, and Database Maintenance for Restoration and NRDA Environmental
Samples Associated with the Exxon Valdez Oil Spill)

VIA FAX and Mail

Dear Bruce:

I have reviewed the Detailed Project Description for the above reference project. I
believe that this project needs no further review and is ready for full funding.

Sincerely,

2 Sors L e

Robert B. Spies
Chief Scientist

cc: Molly McCammon
Tracie Cramer

1
R

2155 Las Positas Coury, Suite 8 Livermore., A 94550 J1TO.373.7142 FAN S1O.373.7¢
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Exxon Valdez Oil Spill Trustee Council

Restoration Office
645 G Street, Suite 401, Anchorage, Alaska 99501-3451
Phone:; (907) 278-8012 Fax: (907) 276-7178

MEMORANDUM
TO: Byron Morris/NOAA
FROM: Molly McCafu‘%Z?\ﬂ\/
Executive Dire
RE: Authorization -- Project 95012/Comprehensive Killer Whale Investigation
DATE: May 11, 1995

The purpose of this memorandum is to formally approve work to proceed on Project
95012/Comprehensive Killer Whale Investigation, as described in the Detailed Project
Description and consistent with the review of the Chief Scientist (see attached).

* Attachment

cc:  Bob Spies
Traci Cramer

Trustee Agencies
State of Alaska: Departments of Fish & Game, Law, and Environmental Conservation
United States: National Oceanic and Atmospheric Administration, Departments of Agriculture and Interior



- o May 11, 1995

Molly McCammon

Executive Director

Exxon Valdez Oil Spill Trustee Council
645 G Street Ste.402

Anchorage, AK 99501

Dear Molly,

[ have reviewed the detailed project description for "Injury to salmon
_eggs and pre-emergent fry incubated in oiled gravel (laboratory study)"
(95191B). I have no major problems with this fourth-year continuation of the
project. I therefore recommend that you approve it for funding. This does
not preclude a careful review of the budget by Traci Cramer.

Sincerely,

Robert B. Spies
Chief Scientist
CC:  E.Myers
S. Schubert
S. Senner
T. Cramer
J. Rice

&

183 1 as Paxituyg Court, Suliv & Liivermore, €A 94550 S510.3773.7142 FAX 8B10.%73.783+

T0TAL P.G2
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. _ Exxon Valdez Oil Spill Trustee Council
Restoration Office
645 G Street, Suite 401, Anchorage, Alaska 99501-3451
Phone; (907) 278-8012 Fax: (907) 276-7178

MEMORANDUM

TO: Bruce Wright/NOAA
FROM: Mol Mc(:amx'&y\\,,\/
Executive Directar
RE: Authorization -- Project 95191B/Injury to Salmon Eggs and Pre-emergent

Fry Incubated in Oiled Gravel (Laboratory Study)
DATE: May 11, 1995
The purpose of this memorandum is to formally approve work to proceed on Project
95191B/Injury to Salmon Eggs and Pre-emergent Fry Incubated in Qiled Gravel, as

described in the Detailed Project Description and consistent with the review of the Chief
Scientist (see attached).

Attachment

cc:  Bob Spies
Traci Cramer

Trustee Agencies
State of Alaska: Departments of Fish & Game, Law, and Environmental Conservation
United States: National Oceanic and Atmospheric Administration, Departments of Agriculture and Interior
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AP P LIE D | | 7{0/2"
S C1ENGCES May 10, 1995
_ Dr. Byron Morris
NOAA /National Marine Fisheries Service
P.O. Box 210029
Auke Bay, Alaska 99821

Dear Byron,

I have just received the review of the proposal "Comprehensive killer
whale investigation" submitted to NOAA in response to the REP under the
1995 work plan (No. ABNF-5-00090). The reviewer found this to be a very
meritorious proposal by a highly qualified group with a good record of
successful research on killer whales in Alaska. I have also read the proposal
-and found it to be worthwhile. No major changes have suggested in the _

- review process, therefore I have no hesitancy in recommending fundmg s
proposed. This does not, of course, obviate the need for a careful review of
the budget. Please let me know if there is anything further NOAA requires
from our office.

Sincerely,

Robert B. Spies
Chief Scientist
CC: M. McCammon

S. Schubert

E. Myers

b

*
S

2155 Las Pasitas Courl, Suite S Livermore, CA 936050 310,373, 7142 FAX G1D.37). 783+
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REVIEW OF:
COMPREHENSIVE KILLER WHALE INVESTIGATION IN PRINCE WILLIAM SOUND, ALASKA

A Proposal from the North Gulf Oceanic Society (NGOS)
Response tosolicitation No.: 52 ABNF-5-00090

General Comnients:

| find that this propesal is technically sound. It utilizes methodologies that arewell established in
the field, and the team proposad to undertake thestudy has an excellent track record in
previou? studies. | am confident that the objectives of the RFPwould be fully met by this
proposal.

Spedific Comments:
Part 1. Objectives 1 and 2:

This component of the work consists of a8 photographic census of individual killer whales in Prince
William Sound in 1995, and integration of the resuits of this census with the 1984-94 photo- )
identification database. Thiswork is vital to ongoing assessments of injuries and recovery to

killer whales in the Sound. The methods proposed, including platform type, survey strategy,
equipment, etc., are well proven from previous NGOS studies and similar work in British

Columbia. The use of a directional hydrophone for locatingwhales should prove very effective.
The field effort, as described in the RFP, seerns adequate to accomplish the objectives.

Part 2. Objective 1:

The creation of a GIS database incorporating the considerable body of information collected on
killer whales by NGOS over the past decade, and analysis of these data, is a very worthwhile
project. The preliminary layout of the database described in the proposal appears
comprehensive. It certainly would appear to be the ideal method of organizing the data for
efficient analysis.

Part 2. Objective 2:

The approach outlined in the proposal for determining the genetic distinctiveness of resident and
transient killer whales is sound. L. Barrett-Lennard has considerable field and lab experience
with killer whale geneticsin British Columbia.

Observational studies of feeding habits of killer whales in British Columbia have yielded a
considerable amount of useful information on diet preferences of the two forms in that area.
The techniques proposed are the same as those in the BCstudies, and should resultin an
improved understanding of diet of killer whales in PWS.

TOTAL P.@3
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Exxon Valdez Oil Spill Trustee Council

Restoration Office
645 G Street, Suite 401, Anchorage, Alaska 99501-3451
- Phone: (907) 278-8012 Fax: (907) 276-7178

MEMORANDUM

TO: Bruce Wright/NOAA

FROM: Molly McCammo
Executive Director

RE: Authorization -- Project 95074 /Herring Reproductive Impairment
DATE: May 11, 1995
The purpose of this memorandum is to formally approve work to proceed on Project

95074 /Herring Reproductive Impairment, as described in the Detailed Project
Description and consistent with the review of the Chief Scientist (see attached).

Attachment

cc:  Bob Spies
Traci Cramer

Trustee Agencies
State of Alaska: Departments of Fish & Game, Law, and Environmental Conservation
United States: National Oceanic and Atmospheric Administration, Departments of Agricuiture and Interior



March 9, 1995

Bruce Wright

National Marine Fisheries Service
P.O. Box 210155

Auke Bay, AK 99821

RE: Detailed Project Description for Project 95074 (Herring Reproductive Impairment)
VIA FAX and Mail

Dear Bruce:

I have reviewed the Detailed Project Description for the above reference project.
This is the second year of this research project that is designed to determine if exposure to
oil could result in reproductive impairment in Pacific herring, thereby providing a partial
explanation for the collapse of the herring fishery in Prince William Sound.

I believe that this project needs no further review and is ready for full funding. The
authors present their hypotheses and assumptions very clearly. I would note that in the

laboratory emerging herring are very sensitive to the concentration of dissolved oxygen in
the water (ocan, pers. comm.). While I did not nota the nge of supplemental oxygen in

the laboratory methods, I would suggest that the investigators consider whether this is
necessary.

Sincerely,

@Q&%;g}

Robert B. Spies A
Chief Scientist

cc:  Molly McCammon
Tracie Cramer
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~ . Exxon Valdez Oil Spill Trustee Council

Restoration Office
645 G Street, Suite 401, Anchorage, Alaska 99501-3451
Phone: (907) 278-8012 Fax: (907) 276-7178

MEMORANDUM

TO: Catherine Berg/DOI-USFWS

FROM: Molly McCa n :
Executive Director
DATE: May 11, 1995

RE: Authorization -- Project 95038/Symposium on Seabird Restoration

The purpose of this memorandum is to formally approve work to proceed on Project
95038/Symposium on Seabird Restoration, as described in the Detailed Project
Description dated February 17, 1995 and in the changes to the DPD outlined in the May
8, 1995 letter to you from Craig Harrison (copy attached).

In authorizing the work at this time, I want to emphasize two points:

(1) Seabird restoration will be the main topic of the workshop. Page 2 of the DPD
indicates that "(a) comprehensive review and assessment of seabird restoration will
provide the EVOS Trustee Council, and others concerned with seabird restoration, with
a summary of the status of seabird restoration, principles to apply in implementing a
seabird restoration program and potential avenues for future research."

(2) As indicated on page A-6 in the Fiscal Year 1995 Work Plan (December 1994),
"(f)unding is conditional on expansion of project objectives to include publication of
conference proceedings." Although I understand that full publication is not necessarily
possible at the funding level approved by the Trustee Council, I note on page 5 of the
DPD that the symposium "Steering Committee and contractor[s] will prepare a draft
report within one month after the symposium" [emphasis added] .

With these points in mind, Project 95038 has my approval. The Trustee Council staff
looks forward to a productive meeting and an informative report.

Attachment

cc:  Robert Spies
Traci Cramer

Trustee Agencies
State of Alaska: Departments of Fish & Game, Law, and Environmental Conservation
United States: National Oceanic and Atmospheric Administration, Departments of Agriculture and Interior
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May 10, 1995

Ms. Catherine Berg

USFWS

Department of the Interior
1011 E. Tudor Road
Anchorage, Alaska 99503-6199

Reference: Seabird Symposium (95 038)
Dear Catherine,

I have received your note and a letter dated May 8, 1995 from Craig
Harrison (enclosed). I agree with Mr. Harrigon that we have resolved the
outstanding issue of public participation by advertising the symposium and
by providing a public forum during the symposium. I also understand
through conversations that Mr Stan Senner. Trustee Council Scienc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>