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Exxon Valdez QOil Spill Trustee Council

845 G Street, Sulte 401, Anchorage, AK 99501-3451  907/278-8012 1ax:907/276-7178

MEMORANDUM

TO: Restoration Work Force
PAG Representatives (Chuck Meacham, Chris Blackburn)

FROM: Mra Schubert, Program Coordinator
RE: FY 02 Restoration Proposals
DATE: April 18, 2001

This set of binders contains the Detailed Project Descriptions and detailed budgets
submitted in response to the Trustee Council’'s FY 02 /nvitation to Submit Restoration
Proposals. In all, 107 research/monitoring/general restoration proposals totaling $10.4
million were received. Two additional proposals (02100/Administration and
02126/Habitat Protection Support) will be funded outside of the work plan. The
Council's funding cap for FY 02 is $6.5 million ($1.5 million is expected for 02100 and
$5 million for the work plan).

The front pocket of the first binder contains two spreadsheets:

1. A list of all proposals in numeric order. This list contains the project’s assigned
number and title, the name of the individual who submitted the proposal, and the
project’s assigned research cluster. -

2. A list of all proposals by resource cluster. In addition to project number, title, and
proposer, this list contains an abstract of the project, the project’s assigned lead
agency, the amount of funding requested for FY 02, and the project’s duration
(the number of years for which funding is being requested from the Trustee
Council). For continuing projects, the spreadsheet also contains the FY 01
projection of the amount of funding needed in FY 02 (this column is labeled “FY
02 Expected”). Funding requests from non-Trustee agencies have been
adjusted by Restoration Office staff to include agency “GA” (general
administration).

Both of the spreadsheets are marked DRAFT. Please give me a call if you find any
errors or omissions. Lead agencies and research clusters were assigned by
Restoration Office staff, and are open to discussion.

The meeting of the EXecutive Director, Restoration Work Force, and two PAG
members to develop'the Draft Work Plan will be held in the Restoration Office
(4th floor conference room) at 10:00 am Wednesday, June 6, 2001.

Federal Trustees State Trustees
U:8. Department of the Interior Alaska Department of Fish and Game
U.8: Department of Agriculture Alaska Department of Environmental Conservation
National Oceanic and Atmospheric Administration Alaska Department of Law
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FY 02 WORK PLAN - INDEX OF PROPOSALS

Proj.No. Project Title Proposer Resource Cluster
L .2-BAA  Photographic and Acoustic Monitoring of Killer C. Matkin/North Gulf Oceanic Marine Mammals
Whales in Prince William Sound and Kenai Fjords  Society
02052 Community Invoivement Planning for GEM P. Brown- Schwalenberg/CRRC Subsistence
02100 Public Information, Science Management, and All Trustee Council Agencies Public
Administration . Information/Science
Mgt./Admin.
02126 Habitat Protection and Acquisition Support Habitat Protection
02144 Common Murre Population Monitering D. Roseneau/USFWS$S Seabird/Forage Fish
and Related Projects
02154 Archaeological Repository, Display Facilities, and  J. Bittner/ADNR Archaeological
Exhibits for Prince William Sound and Lower Cook Resources
Inlet :
02159 Surveys to Monitor Marine Bird Abundance in D. Irons/USFWS Seabird/Forage Fish
Prince William Sound During Winter and Summer and Related Projects
2002
02163-BAA  Alaska Predator Ecosystem Experiment in Prince  D. Duffy/Paumanok Solutions Seabird/Forage Fish
William Sound and the Gulf of Alaska (APEX) and Related Projects
02163M Numerical and Functional Response of Seabirds to  J. Piat/USGS Seabird/Forage Fish
Fluctuations in Forage Fish Density and Related Projects
Construction of a Linkage Map for the Pink Salmon  F. Allendorf/Univ. Montana Pink Salmon
Genome
02195 Pristane Monitoring in Mussels J. Short, P. Harris/NOAA SEA and Related
. Projects
02210 Youth Area Watch R. DelLorenzo/Chugach School Subsistence
District
02245 Community-Based Harbor Seal Managementand V. Vanek/ADFG, M. Riedel/Alaska Marine Mammals
Biological Sampling Native Harbor Seal Commission
02247 Kametolook River Coho Saimon Subsistence J. McCullough, L. Subsistence
Project Scarbrough/ADFG
02250 Project Management ‘ All Trustee Council Agencies Project Management
022568 Sockeye Salmon Stocking at Solf Lake D. GillikinflUSFS Subsistence
02290 Hydrocarbon batabase and Interpretation Service  J. Short, B. Nelson/NOAA Nearshore Ecosystem
02320 Sound Ecosystem Assessment (SEA): Printing the ~ W. Hauser/ADFG SEA and Related
’ Final Report Projects
02333 Sea Otter Monitoring B. Henrichs/Native Village of Eyak Subsistence
02340 Toward Long-Term Oceanographic Monitoring of T. Weingartner/ UAF Ecosystgm
= the Guif of Alaska Ecosystem Synthesis/GEM

*ﬁ Transition
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FY 02 WORK PLAN - IND{EX OF PROPOSALS

Proj.No. Project Title Proposer Resource Cluster
Lo w00 Alaska Seal.ife Center Bench Fees Public .
Information/Science
Mgt./Admin.
02360-BAA  The Exxon Valdez Qi Spill: Guidance for Future C. Elfring/Polar Research Board, . Ecosystem
Research Activities NRC Synthesis/GEM
' Transition
02372 Steller Sea Lion Monitoring B. Henrichs/Native Village of Eyak Subsistence
02395 Planning for LLong-Term Monitoring in the T. Dean/Coastal Resources Nearshore Ecosystem

Nearshore: Designing Studies to Detect Change Associates, et al
and Assess Cause

02396 Alaska Salmon Shark Assessment J. Rice, L. Hulbert/NOAA Cutthroat Trout, Dolly
Varden, and Other Fish

02401 Assessment of Spot Shrimp Abundance in Prince  C. Hughey/ Valdez Native Tribe, C. Subsistence
William Sound O'Clair/ NOAA ‘
02404 Testing Archival Tag Technology in Alaska Salmon  J. Nielsen/lUSGS-BRD Cutthroat Trout, Dolly
Varden, and Other Fish
02407 Harlequin Duck Population Dynamics D. Rosenberg/ADFG Nearshore Ecosystem
Q'Brian Creek Enhancement Chenega Bay IRA Council Subsistence

Patterns and Processes of Population Change in J. Bodkin, D. Esler/lUSGS-BRD, T. Nearshore Ecosystem

Selected Nearshore Vertebrate Predators Dean/CRA, Inc.
02434 Design of a Video System for Remotely Monitoring  A. Kettle/lUSFWS Seabird/Forage Fish
Seabirds at East Amatuli Island and Related Projects
02441-BAA  Harbor Seal Recovery: Effects of Diet on Lipid R. Davis/Texas A&M Marine Mammals
Metabolism and Health: Manuscript Preparation
02452-BAA  Assessing Prey and Competitor/Predators of Pink R, Thorne/PWSSC SEA and Related
Salmon Fry Projects
02455 Gulf Ecosystem Monitoring and Research Program  Restoration Office Ecoéystem
Data System Synthesis/GEM
Transition
02457-BAA  Monitoring the Fall-Winter Herring Biomass to R. Thorne/ PWSSC Pacific Herring
Track the Recovery of the Prince William Sound
Herring Stock
02462 Effects of Disease on Pacific Herring Population G. Marty/Univ. of California, Davis Pacific Herring
Recovery in Prince William Sound
02475-BAA  GEM Data System Specification S. Marley Ecosystem
Synthesis/GEM
Transition
02476 Effects of Oiled Incubation Substrate on Pink R. Heintz/NOAA Pink Salmon
Salmon Reproduction
Effects of Food Stress on Survival and J. PiattUSGS-BRD, A Seabird/Forage Fish
Reproductive Performance of Seabirds Kitaysky/Univ. of Washington and Related Projects
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FY 02 WORK PLAN - INDEX OF PROPOSALS

M Project Title Proposer Resource Cluster
L J6-BAA  Links Between Persistent Oil in Mussel Beds and S. Rice/NOAA, T. Dean/Coastal Nearshore Ecosystem
Predators Resources Associates, S.
Jewett/UAF
02492 Were Pink Salmon Embryo Studies in Prince J. Thedinga/NOAA » Pink Salmon
William Sound Biased?
02503 Orca Inlet Restoration B. Henrichs/Native Village of Eyak Subsistence
02507 Nuchek Subsistence Camp B. Henrichs/Native Village of Eyak Subsistence
02532 Coupling of Oceanic and Nearshore: The Search G. Irvine/USGS Nearshore Ecosystem
for Indicator Species
; 02535 EVOS Trustee Council Restoration Program Final  EVOS Restoration Office Public
Report Information/Science
Mgt./Admin.
02536 Synthesis of Spill Damaged Resource Information  T. Gotthardt, K. Boggs/UAA Ecosystem
into the Heritage Data Management System Synthesis/GEM
. . Transition
. 02538 Evaluation of Two Methods to Discriminate Pacific ~ T. Otis/ADFG, R. HeintzZNOAA Pacific Herring
Herring Stocks along the Northern Guif of Alaska
02543 Evaluation of Oil Remaining in the Intertidal from J. Short/NOAA Nearshore Ecosystem
the Exxon Valdez Oil Spill R
&"36 Assessing Harbor Seals: Methods to Identify M. Castellini/lUAF Marine Mammals
I Metabolic Responses to Environmental Change
02550 Alaska Resources Library and Information Services All Trustee Council Agencies Public
(ARLIS) Information/Science
Mgt./Admin.
02552-BAA  Exchange Between Prince William Sound and the ~ S. Vaughn/Prince William Sound  SEA and Related
Gulf of Alaska Science Center Projects
02556 Mapping Marine Habitats: The First Step in a C. Schoch/Kachemak Bay Nearshore Ecosystem
Spatially Nested Monitoring Program Research Reserve .
02558 Harbor Seal Recovery: Application of New S. Atkinson/UAF Marine Mammals
Technologies for Monitoring Health .
02561 Evaluating the Feasibility of Developing a D. Roseneau/USFWS Seabird/Forage Fish
: Community- Based Forage Fish Sampling Project and Related Projects
for GEM
02565 Bottom-Up vs. Top Down: What Forces Control C. Schoch/Kachemak Bay Nearshore Ecosystem
Variability in Kachemak Bay? Research Reserve
02569 Linked Monitoring Network for the Gulf of Alaska: A C. Schoch/Kachemak Bay Nearshore Ecosystem
Workshop Research Reserve, G. Eckert/UAS .
02570 Book on EVOS Science for General Readers S. Loshbaugh/Freelance Writing  Public
‘ Information/Science
Mgt./Admin.
2574-BAA  Assessment of Bivalve Recovery on Treated D. Lees/Littoral Ecological & ‘Nearshore Ecosystem
\ Mixed-Soft Beaches in Prince William Sound Environmental Services
s
02578 The Marine Macrofauna of Prince William Sound: N. Foster, H. Feder ‘ Nearshore Ecosystem

An Annotated List
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Proj.No.

L 4

02589-BAA
02593

02597-BAA
02600

02801-BAA

02803

02804

02608

&:Jg

02610
02612

02614

02617

02618-BAA

02621

02622

02624-BAA
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FY 02 WORK PLAN - INDEX OF PROPOSALS

Project Title

Evaluation of Airborne Remote Sensing Tools for
GEM Monitoring

PWSRCAC - EVOS Long Term Environmental
Monitoring Program

River Otters and Fishes in the Nearshore
Environment: A Synthesis

Ocean Color Time Series of Prince William Sound

Synthesis of the Ecological Findings from the EVOS
Damage Assessment and Restoration Programs,
1989-2001

GEM Transition; Addressing Methodological Data
Gaps

implementation of an Ocean Circulation Model: A
Transition from SEA to GEM :

Gear Selectivity in Trawl Surveys along the
Northern Gulf of Alaska

Permanent Archiving of Specimens Collected in
Nearshore and Deep Benthic Habitats

Long-Term Temperature/Salinity Monitoring Within
the Alaska Coastal Current

Kodiak Archipelago Youth Area Watch

Detecting and Understanding Marine-Terrestrial
Linkages in the Kenai River Watershed

Monitoring Program for Near-Surface Temperature;
Salinity, and Fluorescence in the Northern Pacific
Ocean

Standing Stock and Secondary Production of
Zooplankton in Prince William Sound

Measurements of Tide Rip Front Variability in Cook
inlet

Kenai River Flats Conservation Easement and
Public Education

Digital Maps from Existing Seasonal Environmental
Sensitive Area Maps: Cook Inlet/ Kenai Peninsula

A CPR-Based Plankton Survey Using Ships of
Opportunity to Monitor the Gulf of Alaska

Proposer

E. Brown/UAF, J.
Churnside/NOAA

J. Devens/ PWSRCAC

S. Jewelt/UAF

S. Pegau/ OSU

R. Spies/EVOS Chief Scientist, et

al

T. Kline/ PWSSC

J. Wang/UAF

W. Bechtol/ADFG

N. Foster/UAF

T. Weingartner/UAF

T. Schneider/Kodiak Island

Borough School District
W. Hauser/ADFG

S. Okkonen/UAF

R. Hopcroft, K. Coyle/lUAF

8. Saupe/CIRCAC

M. Kuwada/ADFG

J. Whitney/ NOAA

S. Batten/SAHFOS, D.
Welch/DFOC

DRAFT

Resource Cluster

Ecosystem
Synthesis/GEM
Transition

Nearshore Ecosystem
Nearshore Ecosystem

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM \
Transition |

SEA and Related
Projects

SEA and Related
Projects

Ecosystem
Synthesis/GEM
Transition

Nearshore Ecosystem

Ecosystem
Synthesis/GEM
Transition

Subsistence
Habitat Improvement

Ecosystem
Synthesis/GEM
Transition

SEA and Related
Projects

Ecosystem
Synthesis/GEM
Transition

Habitat improvement

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

4/18/2001
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Proj.No.

L .7-BAA

02628-BAA

02629-BAA

02630

02633

02634

02636-BAA

02643

02644

02646-BAA

02648-BAA
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FY 02 WORK PLAN - INDEX OF PROPOSALS

Project Title

A Symbiotic Acoustic Signal Processor to Increase
Stock Assessment Effort

Resurrection Bay Contaminant Survey

Development of a Paradigm for Ecosystem
Monitoring

Planning for Long-Term Monitoring and Research
Program

Acquisition of Chemical, Physical, and Biological
Information on Kodiak Regional Water Quality

Expanding the Seabird Tissue Archival and
Monitoring Project (STAMP} Program for GEM

Ecosystem Recovery Through a Partnership with
the Spill-impacted Communities

Online Early Life History Database for the Northeast
Pacific Ocean, Guif of Alaska and Southeast Bering

Sea

Field Experiments for Testing Spill-impacts
Hypotheses from Long-Term Monitoring

High Frequency Surface Wave Radar Test in Prince

William Sound

Design of the Environmental Specimen Bank
Program for GEM

Molecular Biomarkers as a New Technique for
Assessing Physiological Contaminant Stress

Information Dissemination through the Web:

Developing an Interactive Database on Southcentral

Alaskan Seaweeds

Cost Effective Data Acquisition Using Adaptive
Sampling and Combining Information Strategies

Reconstructing Sockeye Popuiations in the Guif of
Alaska over the Last Several Thousand Years

Links Between Persistent Oil in Mussel Beds and
Predators

Transition Support for the GEM Data Manager

Proposer

J. Dawson/BioSonics, Inc.

P. Homan/ Qutekcak Native Tribe .

R. Thorne/PWSSC

Restoration Office

R. Ward/Kodiak Area Native

Association

D. Roseneau/USFWS, G.
York/BRD, P. Becker/NIST

K. Adams, B. Perrine, R,

Mullins/Cordova

J. Duffy-Anderson/NOAA

G. Shigenaka/NOAA HAZMAT

A. Kotlarov/Alaska Marine

Technology Corp.

P. Becker/NIST

G. Shigenaka/NOAA HAZMAT

M. Stekoll/UAS

D. Dorsett/Baylor Univ.

D. Finney/UAF

S. Rice/NOAA, T. Dean/Coastal
Resources Associates, S. Jewett/

UAF

C. Falkenberg/ECOlogic Corp.

DRAFT

Resource Cluster

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

Seébirleorage Fish
and Related Projects

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

Nearshore Ecosystem

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

Nearshore Ecosystem

Nearshore Ecosystem

Ecosystem
Synthesis/GEM
Transition

Sockeye Salmon

Nearshore Ecosystem

Ecosystem
Synthesis/GEM
Transition

4/18/2001
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FY 02 WORK PLAN - INDEX OF PROPOSALS

Proj.No. Project Title

6

02657

02659

02662

02663

02664

02667

02668

Retrospective Analysis of Nearshore Marine
Communities Based on Analysis of Archaeological
Material and Isotopes

Analysis of Genomic Stress Response in Sea
Otters

Preparation and Publication of Results from SEA
and NVP Avian Predation Studies

Natural Life Restoration by Manulipitation
"Watchdog Tool" for Sampling and Monitoring

Retrospective Analysis of 30 Years of Seabird
Distribution and Diet Data

Effectiveness of Citizens' Environmental Monitoring
Program

Developing an Interactive Water Quality and Habitat
Database and Making it Accessible on the Web

Hooligan Research

Coordinating Volunteer Vessels of Opportunity to
Collect Oceanographic Data in Kachemak Bay and
Lower Cook Inlet

Continuing Decline of Pigeon Guillemots in the
Oiled Portion of Prince William Sound

02674-BAA  Assessing Pigeon Guillemot Restoration

02677

02878-

02680

Techniques and Feathers as Biomaonitors

English Bay River Sockeye Salmon Enumeration
Project

BAA  Identifying Community-Based Ways to Use
Commercial Fisheries Bycatch for Scientific Gain

Remote Delivery of Persistent Organic
Contaminants in Alaska Fishes

Proposer

G. Irvine/USGS, J. Schaaf/NPS

C. Mohr, J. Stott/UC Davis, B.
Ballachey/USGS

M. Bishop/ PWSSC

J. Rusher/Rusher's Services
J. Rusher/Rusher's Services

J. Piatt/USGS

S. Mauger/Cook inlet Keeper
J. Cooper/Cook Inlet Keeper

B. Henrichs/Native Village of Eyak

D. Stram, C. Schoch/Kachemak
Bay Research Reserve

D. Irons/USFWS, D. Roby/OSU

J. French/Pegasus Enterprises, G.
Divoky/UAF

C. Kvasnikoff/Nanwalek IRA
Council

W. Wilson/ LGL Alaska Research
Associates

S. Rice, J. Short, A. Moles/NOAA

page 6 DRAFT

Resource Ciuster

Nearshore Ecosystem

. Nearshore Ecosystem

Seabird/Forage Fish
and Related Projects

Nearshore Ecosystem
Nearshore Ecosystem

Seabird/Forage Fish
and Related Projects

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

Subsistence

Ecosystem
Synthesis/GEM
Transition

Seabird/Forage Fish
and Related Projects

Seabird/Forage Fish
and Related Projects

Subsistence

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

4/18/2001



e INDEX OF PROPOSALS BY Rl JURCE CLUSTER - FY 02

Lead Newor FY02 Fyo2 FYO03

Proj.No. Project Title Proposer Agency Contd Expected Request Request
Pink Salmon $279.0  $231.8  $1163

02190 Construction of a Linkage Map for the Pink Salmon Genome F.'Allendorf/Univ. Montana ADFG Cont'd $240.0 $168.0 $80.3
o : Tthyr., 7 yr. project |

This project will complete the analysis of experiments conducted at the Alaska Seal.ife Center that use the linkage map to test for effects of regions of the genome on
traits that are important to recovery of pink salmon (e.g., growth and survival). Sexually mature adults from the 1999 cohorts produced from wild pink salmon
collected from Likes Creek are expected to return to Resurrection Bay and the Seal.ife Center in August and September 2001. Genotypes in released fry will be
compared to returning adults to test for genetic differences in marine survival and other life history traits (e.g., body size, egg number, and egg size). [Note: This
project, which was scheduled to close out in FY 02, is now requesting $80,300 for FY 03.]

02476 Effects of Oiled Incubation Substrate on Pink Salmon R. Hei.ntszOAA NOAA Cont'd $39.0 $39.8 $36.0
Reproduction ' » 4th yr., 5 yr. project

Populations are maintained through successful reproduction; this project is designed to determine if exposure to oil impairs pink salmon reproduction. Examination of
the ability of the parental generation (P1) to produce offspring (F1) is underway. The P1 was exposed when they incubated in 1998; the F1 incubated in clean water
beginning in FY 01. After the F1 emerges in spring 2001, the fish will be marked and released. At the end of FY 02, the released fish will be recovered when they
return as mature adults, At that time, the project will measure the ability of the F1 to produce viable offspring (F2). A diminished ability to produce the F2 generation
represents a genetic effect transmitted to unexposed generations. Such an effect was demonstrated in similarly treated pink salmon in 1897, but corroborating data
do not exist.

02492 Were Pink Salmon Embryo Studies in Prince William Sound J. Thedinga/NOAA ' NOAA Contd $24.0 $0.0
Biased? ' 2nd yr., 2 yr. project

Effects of the oil spill on wild pink salmon embryo survival in Prince William Sound are disputed among government- and industry-sponsored researchers. Exxon
contends that the government's conclusions that reduced embryo viability in oiled streams was caused by persistent oil contamination were biased because sampling
times were earlier in oiled streams than in reference streams. Experimental studies to determine the ability to discriminate eggs killed by sampling (shock mortality)
and previously dead eggs were conducted to help ascertain if estimates of embryo survival in the sound were accurate or biased. Preliminary results indicate that
shock resistance of eggs increased in a sigmoidal fashion from the end of September to mid November and that the timing of egg examination after being pumped
from a stream is critical in differentiating shocked eggs from previously dead eggs. By removing eggs pumped from stream grave! soon after sampling, shocked eggs
were easily discernible and could easily be separated from previously dead eggs. These results suggest that further examination of procedures used for egg
sampling in the sound following the oil spill would not help clarify the controversy over potential biased estimates of egg survival.

page 1 DRAFT 4/18/2001




INDEX OF PROPOSALS BY RESOURCE CLUSTER -- FY 02

Lead New or FYo2 Fyo2  FYO03

Proj.No. Project Title Proposer Agency Contd Expected Request Request
Pacific Herring $47.1 $210.7 $85.6
02457-BAA  Monitoring the Fall-Winter Herring Biomass to Track the R. Thorne/ PWSSC NOAA New $86.0 $85.6

Recovery of the Prince William Sound Herring Stock 4 1styr., 2 yr. project

The herring population in Prince William Sound has declined about fifty-fold since the oil spill and is in a virtual state of collapse. Recent infrared scanning surveys
have revealed intense predator activity on overwintering aggregations of herring, which includes several predators that are either threatened or oil-damaged species.
The spill is implicated as a factor in this decline. A limited monitoring program has been maintained by the Oil Spill Recovery Institute and the Alaska Depariment of
Fish and Game. Because of the critical state of this resource and its importance to the health of the sound, this project will expand the survey effort by including fall
surveys of adults and juveniles as a measure of mortality and an early indicator of future recovery.

02462 Effects of Disease on Pacific Herring Population Recovery in G. Marty/Univ. of California, Davis ADFG Cont'd $0.0 $77.4 $0.0
Prince William Sound 4th yr., 3 yr. project

The Pacific herring population of Prince William Sound has not recovered from severe population decline in 1993. The Alaska Department of Fish and Game now
predicts that fisheries closed since 1998 will not open for several years. Long-term systematic disease monitoring and research since 1994 has shown a clear
relationship between disease prevalence and population change, and this information significantly improves the ability to forecast population change. Because of the
importance of Pacific herring in the Prince William Sound ecosystem, and the importance of this project to marine fisheries worldwide, an additional year of disease
study is proposed to ensure seamless flow of data from this project to GEM.

02538 Evaluation of Two Methods to Discriminate Pacific Herring T. Otis/ADFG, R. Heintz/NOAA ADFG Contd $47.1 $47.3 $0.0
Stocks along the Northern Gulf of Alaska ) 2nd yr., 2 yr. project

This project will perform a comparative investigation of two promising stock identification techniques for Pacific herring - elemental analysis of otoliths and fatty acid
profile analysis of select soft tissues. Limited samples from Sitka Sound, Prince William Sound, Kamishak Bay, Kodiak island, and Togiak will be collected and
analyzed to determine if stock differences are detectable by each procedure, and at what scale. Successful results from this pilot study should be followed up with
future evaluations of the temporal and structural (i.e., sex, age, maturity) stability of these biomarkers.

SEA and Related Projects $150.6 $551.3 $140.0

02185 Pristane Monitoring in Mussels J. Short, P. Harris/INOAA NOAA Cont'd $50.0 $55.0 $55.0
7th yr., 7 yr. project

This project has focused on elucidating the transport mechanism of pristane from Neocalanus ssp copepods into mussels in Prince Willilam Sound for the previous six
years. InFY 00 and FY 01 the utility of monitoring the response of pristane in mussels to mass-release of juvenile pink salmon from Prince William Sound hatcheries
was successfully initiated, using pristane concentration levels. This project will continue with this direction to assess feeding conditions for juvenile pink salmon during
the critical period of initial marine residence, and will forecast survivals through his period. Forecasts will be compared to actual returns to assess reliability. [Note:
The principal investigators have proposed that this project be continued indefinitely.]

. page2 ) ‘{1 DRAFT /18/2001




INDEX OF PROPOSALS BY R{{| DURCE CLUSTER - FY 02

. Lead Newor FY02 Fyoz FYO03

Proj.No. Project Title Proposer Agency Contd  Expected Request Request
02320 Sound Ecosystem Assessment (SEA): Printing the Final Report  W. Hauser/ADFG ADFG Cont'd $0.0 $6.2 $0.0

8th yr., 8 yr. project

This project will print, bind and distribute the Sound Ecosystem Assessment (SEA) final report. The integrated final report is a required document expected to exceed
1,000 pages (some with color). Funding for copying, binding and mailing the final report was provided in FY 00, but completion has been delayed and the
encumbered funds cannot be spent after June 30, 2001. The FY 00 unused funds will lapse.

02452-BAA  Assessing Prey and Competitor/Predators of Pink Salmon Fry ~ R. Thorne/PWSSC NOAA Cont'd $0.0 $38.9 $0.0
2nd yr., 2 yr. project

Research shows that macro zooplankton and adult walleye pollock densities are the primary biological forcing variables effecting pink salmon fry survival. A program
to make these estimates was initiated in spring 2000 by a partnership of organizations including the Oil Spill Recovery Institute (OSRI), Sound Emergency Response
Vehicle System and the Alaska Department of Fish and Game. The Trustee Council provided funds to expand this effort in 2001 (Project 01452), including

interaction with Project 01195 which is studying the use of pristane concentration in mussels to estimate pink salmon fry survival. FY 02 funding will finalize the survey
design and recommend procedures as a potential element in GEM (the Trustee Council's long-term monitoring program), OSRI, or a combined institutional monitoring
program.

02552-BAA  Exchange Between Prince William Sound and the Gulf of S. Vaughn/Prince William Sound ~ NOAA Cont'd- $100.6 $102.5 $0.0
Alaska Science Center 3rd yr., 3 yr. project

One of the least understood physical processes that influence the biological components of Prince William Sound is the exchange between the northern Gulf of
Alaska and Prince William Sound. This project will document the interannual variability in water mass exchange between Prince William Sound and the adjacent
northern Gulf of Alaska at Hinchinbrook Entrance, and identify mechanisms governing this exchange. The project will deploy an upward looking ADCP mooring in
Hinchinbrook Entrance to create time series of velocities spanning three years. The mooring will be equipped with a CTD to create a time series of deep temperature
and salinity. To identify the dominant factors that govern Prince William Sound/Gulf of Alaska exchange, the mooring velocity and deep temperature/salinity time
serles will be combined with meteorological and physical data collected under other research programs already in progress.

02601-BAA  GEM Transition: Addressing Methodological Data Gaps T. Kline/ PWSSC NOAA New $189.5 $85.0
1st yr., 2 yr. project

Recent research using natural stable isotope abundance has shown that the advective regime connecting the northern Gulf of Alaksa with Prince William Sound may
affect recruitment and nutritional processes in fish. Prince William Sound isotope data has also been used to measure relative trophic level. The trophic levels of
landed fish appear to undergo long-term systematic shifts. Accordingly, GEM will need to use stable isotope abundance to address the effects of advective processes
and anthropogenic trophic level effects on fish and other ecosystem components as part of long-term monitoring studies. However, there are presently data gaps in
the stable isotope methodology that can be addressed within the next year using GLOBEC and OSRI sampling platforms. This study will (1) address inter-species
isotope effects among macro-zooplankion taxa and (2) develop non-lethal isotope sampling for fishes. .
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INDEX OF PROPOSALS BY RESOURCE CLUSTER -- FY 02

Lead New or FY02 Fyoz  FYO03
Proj.No. Project Title Proposer Agency Cont'd Expected Request Request

02603 Implementation of an Ocean Circulation Model: A Transition J. Wang/UAF ADFG New $§73.2 $0.0
from SEA to GEM 1st yr., 1 yr. project

This project will establish a 3-D ocean circulation model in the Gulf of Alaska to lay down a foundation for GEM in order to couple this model to a hydrological model
and a biological model. This model will cover the entire gulf, including Prince William Sound and Cook Inlet. The horizontal resolution of this model is 4'x2' minutes
(about 3.7km at 60"N). This model will be forced by tides, the Alaska Current inflow/outflow, freshwater discharge, and wind stress derived from the National Center
for Environmental Prediction. :

02617 Standing Stock and Secondary Production of Zooplankton in R. Hopcroft, K. Coyle/UAF ADFG New $86.0 $0.0
Prince William Sound 1styr., 1 yr. project

Understanding the seasonal cycles and inter-annual variability of zooplankton is essential for understanding the success of higher vertebrate trophic levels.
Systematic sampling of the zooplankton in central waters of Prince William Sound was discontinued in 1997 with the completion of the SEA project (/320) and
although the Gulf of Alaska GLOBEC program began in that same year, its sampling techniques are not comparable to the SEA and earlier data sets. This project will
set the stage for GEM activities by enhancing current sampling within the GLOBEC program to allow direct comparison to earlier data sets, and integrate this with
detailed analysis of recent nearshore zooplankton collected by Prince William Sound Aquaculture Corporation hatcheries.

Sockeye Salmon $102.8 $0.0

02649 Reconstructing Sockeye Populations in the Guif of Alaska over  D. Finney/UAF ADFG New $102.8 $0.0
the Last Several Thousand Years : 1styr., 1 yr. project

This project will reconstruct the last 2,000 years of changes in sockeye salmon abundance in Eshamy Lake (Prince William Sound) and Upper Russian Lake (Kenai
River watershed) by analyzing N in lake sediments. This new data will be synthesized with ongoing studies at Karluk Lake (Kodiak Island). The research question is:
What is the normal variability in sockeye salmon populations in the Gulf of Alaska? This research will contribute to development of the GEM program by providing a
historical perspective on present conditions and by developing new hypotheses about the climatic causes of population fluctuations in Gulf of Alaska salmon.

Cutthroat Trout, Dolly Varden, and Other Fish $0.0 $133.8 $0.0

02396 Alaska Salmon Shark Assessment J. Rice, L. Hulbert/NOAA NOAA Contd $0.0 $29.2 $0.0
3rd yr., 2 yr. project

This project will fund a closeout year of data analysis and manuscript preparation for this two year study of salmon sharks in Prince William Sound. Funding will cover
analysis and final write-up of (a) data transmitted from satellite tags deployed on salmon sharks that will be scheduled to transmit during winter and spring of 2002, (b)
data transmitted from satellite tags deployed on salmon sharks that will transmit when sharks frequent surface waters during summer, and (c)stomach samples
collected during 2001 field sampling and pre-arranged stomach sample collections from the Copper River gillnet fleet and the Prince William Sound salmon seine fleet
during the 2001 commercial fishing season. The funding will also cover FY 02 Argos time, NOAA Joint Tariff Agreement costs for satellite tag data recovery, and
contracted data analysis. The final report will describe salmon shark movements, habitat utilization, regional fidelity, and diet composition from data collected during
the project. ‘
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02404 Testing Archival Tag Technology in Alaska Salmon J. Nielsen/USGS-BRD - DOI  Contd $104.6

2nd yr., 2 yr. project

Archive tags with temperature and light-geolocation sensors will be momtored for post-smolt coho salmon in Cook Inlet. Light/location reIat!onsh[ps specific to the

-, Guif of Alaska developed under Project 00478 will be applied in this study of movement and migration paths for coho salmon during maturation in ocean environments
in Cook Inlet. Salmon for this study will be reared in captivity (at the Alaska Department of Fish and Game hatchery at Fort Richardson) to 1+ year of age
(200-250mm) and released in Cook Inlet as part of the department's Ship Creek sport-fishing hatchery release. FY 01 includes pilot studies of tag retention, behavior,
and growth for coho in captivity. Ship Creek coho will be tagged mid-May. A spring release experiment in the first year will be contingent on the successful
implementation and retention of these tags. Surveys for early jack recoveries will be done at the Ship Creek weir and among sport fishers. Monitoring for adult tag
recoveries will be done in the coho commercial fishery in Cook Inlet and the derby sport fishery on Ship Creek. Archive tagged fish will be used to document coho
salmon use of marine habitats, migration routes, contribution to the sport fishery, and hatchery/wild interactions for salmon in Cook Inlet.

Marine Mammals $153.4 $358.5  $102.0

02012-BAA  Photographic and Acoustic Monitoring of Killer Whales in C. Matkin/North Gulf Oceanic NOAA Cont'd $79.7 $74.8
Prince William Sound and Kenai Fjords Society : 10th yr.

. This project will continue the monitoring of the damaged AB resident pod and the potentially endangered AT1 transient population as well other Prince William
Sound/Kenai Fjords killer whales. Monitoring has occurred on a yearly basis since 1984. Methods include the photo-identification of individual whales and acoustic

monitoring with remote and vessel-based hydrophone systems. The project continues interpretation of current and previous data as well as data collected with other
funds.

02245 Community-Based Harbor Seal Management and Biological V. Vanek/ADFG, M. Riedel/Alaska ADFG Cont'd $25.0 $26.8 $0.0
Sampling Native Harbor Seal Commission 9th yr., 9 yr. project

Under this project, village-based technicians are selected by the Alaska Native Harbor Seal Commission and trained by the Alaska Department of Fish and Game to
collect biological samples from harbor seals. The samples are transported to Anchorage or Kodiak for further sampling and distribution to participating scientists for
analysis and the University of Alaska museum for archiving. In FY 02, the sample collection program in Prince William Sound, lower Cook Inlet, around Kodiak island,

and along the Alaska Peninsula will continue. The Alaska Native Harbor Seal Commission will produce and distribute a newsletter with summaries of the biological
sampling program. FY 02 is the close out year for this project.

02441-BAA  Harbor Seal Recovery: Effects of Diet on Lipid Metabolismand  R. Davis/Texas A&M ADFG Cont'd $0.0 $68.1 $0.0
Health: Manuscript Preparation 4th yr., 4 yr. project

This project will complete the analysis of samples that were taken by this project in earlier years, but that could not be completed due to a shor‘tage of funds available
to the Trustee Council in FY 01. In addition, a final report and five manuscnpts will be prepared. The results will provide a better understandlng of the nutritional role
of lipid and how it changes with diet in harbor seals. Analysis of the remaining samples is needed to resolve the temporal scale of changes in fatty acid composition
under different diets, and will allow better interpretation of field data for wild harbor seals.
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02546 Assessing Harbor Seals; Methods to Identify Metabolic M. Castellini/lUAF : ADFG New . $50.4 $0.0

Responses to Environmental Change 1styr., 1 yr. project

This project will provide final design and sensitivity testing for a sampling scheme and software approach to monitoring population-wide health patterns in harbor
seals. Much like the concept of genetic fingerprinting, this method uses a novel blood chemistry fingerprinting technique that can easily separate sub-populations of
animals based on a suite of 20-30 blood chemistry values. The proposers termed this method "Metabolic {dentity” and intend to use it as the core of a long-running
GEM proposal. The FY 02 project will conduct the pre-development testing of the method and test its strength and robustness.

02558 Harbor Seal Recovery: Application of New Technologies for S. Atkinson/UAF ADFG Cont'd $128.4 $133.5 $27.1

Monitoring Health 2nd yr., 3 yr. project

This project will investigate the potential for new technologies to assess and monitor the endocrine and immune systems as diagnostic measures of the heaith of
harbor seals, Analysis of thyroxine (T,), triiodothyronine (T,), and cortiso! (primary metabolic and gluconeogenic hormones), and measurement of immunoglobulins
(IgG, IgM, and IgA) and the body burden of organochlorine contaminants will provide an assessment of both permanently captive seals as well as seals that are
brought into the Alaska Seal.ife Center for rehabilitation. Once the profiles of healthy seals and those failing to thrive in their natural environment are assessed, these

techniques will be evaluated for routine monitoring of free-ranging seals in an effort to restore this species. [Note: Alaska SeaLife Center bench fees will need to be
added to this project.]

Nearshore Ecosystem $130.0 $2,420.2 $609.0

02290 Hydrocarbon Database and Interpretation Service J. Short, B. Nelson/NOAA NOAA Cont'd $35.0 $35.0 $35.0
11th yr.

This ongoing project provides data and sample archiving services for all samples collected for hydrocarbon analysis in support of Trustee Council projects. These
data represent samples collected since the oil spill in 1989 to the present and include environmental and laboratory National Resource Damage Assessment and
restoration data. Additionally, this project provides interpretive services for hydrocarbon analysis, public releases of the hydrocarbon and pristane databases, and
storage and maintenance of the hydrocarbon sample archives. [Note: The principal investigator has proposed that this project be continued indefinitely.]

02395 Planning for Long-Term Monitoring in the Nearshore: Designing  T. Dean/Coastal Resources DOl New $92.0
Studies to Detect Change and Assess Cause Associates, et al 1styr., 2 yr. project

This project will produce a draft nearshore monitoring plan that provides a framework for future monitoring that is practical, sensitive , and cost-effective. The process
to be used in creating this plan will be to formulate hypotheses with respect to potential changes to the nearshore environment, identify questions that must be
answered before a design can be developed to address these hypotheses, answer design questions by analyzing existing data or conducting directed field studies,
and conduct cost-benefit analyses to identify the most powerful monitoring that can be incorporated into GEM. Workshops will be held during the course of plan
development to seek input from the Trustee Council and stakeholders.
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02407 Harlequin Duck Population Dynamics D. Rosenberg/ADFG ADFG Cont'd $68.7 $43.0
) » 3rd yr., 4 yr. project
Harlequin duck populations have not recovered from the effects of the oil spill. Popuiations are declining in oiled areas of Prince William Sound while increasing in
unoiled areas. This project will conduct late-winter boat surveys to assess the recovery of ducks inhabiting oiled areas. Population structure, abundance, and
recruitment will be compared between oiled and unoiled areas in Prince William Sound to assess trends, population dynamics, and the progress of recovery. The

surveys will also help identify changes to the Gulf of Alaska ecosystem and improve the ability to differentiate between natural and man-caused population changes.
FY 02 will be the final year of field-work for the project.

02423 Patterns and Processes of Population Change in Selected J. Bodkin, D. Esler/USGS-BRD, T. DOI Cont'd $361.6  $250.0
~Nearshore Vertebrate Predators Dean/CRA, Inc. 4th yr., 5 yr. project

Sea otters and harlequin ducks have not fully recovered from the oil spill. This project will explore finks between oil exposure and the lack of population recovery, with
the intent of understanding constraints to recovery of these species and the nearshore environment. In FY 02, sea otter work will include aerial surveys of distribution
and abundance, estimates of age-specific survival rates, and examination of spatial and temporal patterns of change in abundance in relation to prey production.
Harlequin duck field studies will examine the relationship between survival and CYP1A. Captive experiments on harlequin ducks will examine the relationships
between oil exposure and CYP1A induction, and metabolic and behavioral consequences of exposure. [Note: Alaska Sealife Center bench fees will need to be
added to this project.]

02486-BAA  Links Between Persistent Oil in Mussel Beds and Predators 8. Rice/NOAA, T. Dean/Coastal NOAA New $170.8 $130.0
Resources Associates, S. 1styr., 2 yr. project
Jewett/UAF

Links between oil-contaminated mussel beds and impacts on infauna and vertebrate predators have been inferred, but have not been definitively demonstrated.
Significant oil concentrations in some mussel beds have persisted to present, much longer that originally expected, and may explain contemporary observations of
vertebrate predator exposure to oil. The possibility that olled beds are long-term sources of vertebrate contamination was unanticipated, and has implications for
future monitoring and response decisions in the event of future spills. In a more holistic approach that in the past, this project will examine evidence for links between
persistence of Exxon Valdez oil in mussel beds, infauna, and in nearshore vertebrate predators.

02532 Coupling of Oceanic and Nearshore: The Search for Indicator G. Irvine/USGS DOI New $121.3 $0.0
Species 1styr., 1 yr. project

This project will (a) identify nearshore species whose abundances are coupled with low-frequency dynamic processes (e.g., regime shifts) occurring in the oceanic
realm, and that could serve as sentinels of change for GEM, (b) examine other types of trends occurring for nearshore species with historical records (e.g.,
longer-term decline, increases, etc.), and (c) propose mechanisms that could be responsible for cyclical or directional changes in species abundances, thereby

identifying processes that could also be monitored. .
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02543 Evaluation of Oil Remaining in the Intertidal from the Exxon J. Short/NOAA NOAA Contd $95.0 $113.1 $0.0
Valdez Oil Spill 2nd yr., 2 yr. project

This project will assess the amount of oil remaining from the oil spill on shorelines within Prince William Sound in FY 01. A stratified random sample of shoreline will

. be intensively sampled for surface and subsurface oil to estimate length of oiled shoreline, area and volume of oiled sediment, and volume of oil. Approximately 8 km
will be sampled by digging about 8,000 pits to discover and quantify subsurface oil. In FY 02, Phase Il of this project will be devoted to data and chemical analysis,
preparation of a final report, and journal publications. No fieldwork is proposed for FY 02.

02556 Mapping Marine Habitats: The First Step in a Spatially Nested C. Schoch/Kachemak Bay ADFG New $50.0 $0.0
Monitoring Program Research Reserve 1styr., 1 yr. project ~

Groups, individuals, and programs as diverse as natural resource agencies, local governments, researchers, conservation advocates in Cook Inlet and Kachemak
Bay, and GEM can benefit from a comprehensive, high resolution database of shoreline and nearshore habitats, and from information on the physical changes seen
through time. At present, no such detailed database or monitoring program exists within the Gulf of Alaska. This project will use a method adopted along the US west
coast to gather such habitat information in a cost-effective yet detailed manner. The method relies on a nested hierarchical nearshore classification based on the
physics of the environment to select replicate shore sites for monitoring algal and invertebrate diversity.

02565 Bottom-Up vs. Top Down: What Forces Control Variability in C. Schdch/Kachemak Bay ADFG New $49.9 $0.0
Kachemak Bay? Research Reserve 1styr., 1 yr. project

This project will establish intertidal and subtidal transects on rocky and sediment shores in Kachemak Bay and will study the relationship between bottom-up controls
(current patterns, nutrient concentrations, phytoplankton distributions) and the spatial patterns of adult populations and their larvae over time. The primary goal is to
understand the interaction of the nearshore oceanographic environment with coastal marine communities in the Guilf of Alaska. The project will partner with existing
research and monitoring programs funded by the National Oceanic and Atmospheric Administration in Kachemak Bay and will adopt protocols developed by PISCO.

02569 Linked Monitoring Network for the Gulf of Alaska: A Workshop C. Schoch/Kachemak Bay ADFG New $15.3 $0.0

There are excellent research models such as PICES and PISCO in the Lower 48 that integrate oceanographic and shoreline components to study the effects of
oceanic regime shifts on recruitment and growth of intertidal and shallow subtidal organisms. However, no such program exists in Alaska. This project will convene a
workshop to bring together researchers from across the Gulf of Alaska region and the U.S. west coast to develop a coordinated research program for research and
monitoring the neashore ocean of the North Pacific. A network of local research organizations acting in concert to adopt standardized protocols to address research
questions at multiple spatial scales is envisioned.

02574-BAA  Assessment of Bivalve Recovery on Treated Mixed-Soft D. Lees/Littoral Ecological & NOAA New $94.8 $35.3
Beaches in Prince William Sound Environmental Services 1styr., 2 yr. proiect

Studies from 1989 through 1997 suggest that bivalve assemblages on beaches in Prince William Sound with high-pressure hot-water washing remain severely
damaged in terms of species composition and function. This project will assess the generality of this apparent injury to these assemblages. A finding that our
conclusions are accurate will indicate that a considerable proportion of mixed-soft beaches in treated areas of the sound remains extremely disturbed and that these
beaches are functionally impaired in terms of their ability to support foraging by damaged nearshore vertebrate predators such as sea otters and harlequin ducks.
The study will also provide insight into the need for remediation of beaches to restore biodiversity and function on these assemblages.
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02578 . The Marine Macrofauna of Prince William Sound: An Annotated N. Foster, H. Feder NOAA New $38.3 $0.0
List 1styr., 1 yr. project

Data'sets that present basic taxonomic and biogeographic information at the species level for 1,645 animal species form Prince William Sound have been compiled
.. as part of research on potential introductions of nonindigenous species. This project will make this important information available to a wider group of users, including
EVOS stakeholders.

02589-BAA  PWSRCAC - EVOS Long Term Environmental Monitoring J. Devens/ PWSRCAC NOAA New $233.3

This project will provide essential long-term baseline measurements of hydrocarbon levels and sourecs at program sites within areas of Prince William Sound, Kenali
Peninsula, Kodiak, and Gulf of Alaska. The objective is to provide a more comprehensive program for the collection of baseline data in subtidal sediments and
mussel tissue that can be used to determine impacts of oil sources on the ecosystem. This project will provide an improved link to recovery status and greater
efficiency in hydrocarbon sampling and analysis that has been ongoing since 1993 under the auspices of the Prince William Sound Regional Citizens Advisory
Coungil,

02593 River Otters and Fishes in the Nearshore Environment: A S. Jewelt/lUAF ADFG New $143.6 $33.1
Synthesis 1styr., 2 yr. project

This project will integrate data collected on river otters and fishes in Prince William Sound, through efforts of the NVP (/025), APEX (/163), and SEA {/320) projects.
Social organization and population dynamics of river otters, specialized fish-predators, are dependent on abundance and availability of fishes. This project will {est the
dependence of sociality in river otters on the availability of schooling fishes and the contribution of intertidal/demersal fishes to the diet of solitary otters, and
synthesize the data on the effects of fish distributions on otter sociality with that on the effects of social communication of otters on nutrient transports from sea to
beach-fringe forests.

02608 Permanent Archiving of Specimens Collected in Nearshore and  N. Foster/UAF ADFG New $111.8 $0.0
Deep Benthic Habitats 1styr., 1 yr. project

This project will support acquisition and archiving of marine invertebrate specimens collected as part of EVOS assessment studies in Prince William Sound and
environmental monitoring in Port Valdez between 1990 and 1995. Specimens represent a time series of samples from eelgrass habitats, kelp forest habitats, and
deep benthic communities. As a result of these efforts, there will be an improved set of baseline data for the marine biota of Prince William Sound.

02639 Field Experiments for Testing Spill-impacts Hypotheses from G. Shigenaka/NOAA HAZMAT NOAA New $71.5 $0.0
Long-Term Monitoring 1styr., 1 yr. project

NOAA initiated two intertidal experiments in 2000 to test hypotheses concerning long-term effects of oil spill cleanup. The first experiment, located in Kasitsna Bay,
tests the hypothesis that aggressive shoreline cleanup has caused unnatural long-term cycling in rocky intertidal communities, Fucus in particular. The second
experiment, in lower Herring Bay, tests the hypothesis that shoreline washing on ciled beaches physically alters grain size structure to the extent that biological
recovery has been delayed and infaunal communities are fundamentally altered. Although both of these experiments were begun under NCAA's long-term monitoring
program, that program has ended. This project will permit annual sampling and data collection while transitioning the Kasitsna Bay project to the Kachemak Bay
National Estuarine Research Reserve and the lower Herring Bay project to alternative funding support in 2003.
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02644 Molecular Biomarkers as a New Technique for Assessing G. Shigenaka/NOAA HAZMAT NOAA New . $114.1  $0.0
S Physiological Contaminant Stress 1styr., 1 yr. project

This project has two primary objectives: first, a targeted evaluation/validation of new monitoring technology (based on the measurement of a series of molecular
biomarkers) to assess extent and source of biological stress; and second, the linking of stress in mussels inhabiting small boat harbor areas in Prince William Sound
and lower Cook Inlet to contaminant type (i.e., fuel oils or antifouling paint components). The monitoring tool has the potential for application beyond this specific
setting (and particularly as a transitional bridge to GEM), but the work as proposed will provide useful information on the biological status of mussels residing in six
small boat harbors in Prince William Sound and lower Cook Inlet.

02646-BAA  Information Dissemination through the Web: Developing an M. Stekoll/UAS NOAA New $58.0 $37.5

Interactive Database on Southcentral Alaskan Seaweeds 1st yr., 3 yr. project

The macrobenthic marine algae or seaweeds are an integral component of Alaska's nearshore ecosystem. They are the base of the food chain for many marine
animals and have long been used as part of the diet of indigenous peoples. Surprisingly, the correct identification of most algal species is still elusive to many people.
In order to begin to overcome this problem, this project will produce a Web-based database of algal images and distributions that will facilitate species identifications.
With this as a reference, the project will query Alaska Native communities for information on the traditional uses of the species and add this data to the final product.
The website will develop incrementally as species are added and comments from users are incorporated. [Note: This project also requested $26.9 for FY 04.]

02652 Links Between Persistent Qil in Mussel Beds and Predators ~ S. Rice/NOAA, T. Dean/Coastal NOAA New $51.1 $27.1
Resources Associates, S. Jewett/ 1styr., 2 yr. project
UAF

Links between oil-contaminated mussel beds and impacts on infauna and vertebrate predators have been inferred, but have not been definitively demonstrated.
Significant oil concentrations in some mussel beds have persisted to present, much longer than originally expected, and may explain contemporary observations of
vertebrate predator exposure to oil. The possibility that oiled beds are long-term sources of vertebrate contamination was unanticipated and has implications for
future monitoring and response decisions in the event of future spills. In a more holistic approach than in the past, this project will examine evidence for links between
persistence of Exxon Valdez oil in mussel beds, infauna, and in nearshore vertebrate predators.

02656 Retrospective Analysis of Nearshore Marine Communities G. Irvine/USGS, J. Schaaf/NPS DOI New $98.6 $18.0

Based on Analysis of Archaeological Material and Isotopes 1styr., 2 yr. project

This project will investigate Iong-térm (6,300 year) patterns of productivity and relative species abundances in nearshore, intertidal communities via retrospective
analyses. These analyses will focus on excavated midden remains of very rich, well-dated archaeological sites along the Katmai National Park and Preserve coast.
Changes in nearshore marine communities will be assessed through examination of relative species abundances, size-frequency analysis, and other indicators of

habitat changes. Isotopic analysis of shells will provided an assessment of long-term productivity patterns in the nearshore marine environment as related to major
periods of climate change.
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02657 Analysis of Genomic Stress Response in Sea Otiers C. Mohr, J. Stott/UC Davis, B. DOl New $43.5 $0.0
Ballachey/USGS 1styr., 1 yr. project

In summer 2001, as part of Project 01423, sea otters will be captured in oiled and unoiled areas of Prince William Sound for assessment of CYP1A levels. This

- project will complement Project 01423, by applying novel, highly sensitive molecular techniques for the measurement of health status, toxicant exposure, and
metabolic processes in the sea otter. The project will characterize and compare the genomic stress response in peripheral blood mononuclear cells by examining the
differential expression of a suite of key genes that are indicators of immunological, cellular, and metabolic responses to stress. The results of the study will enhance
understanding of the status of recovery of sea otters in western Prince William Sound, and physiological factors that may be involved in constraining recovery.

02662 Natural Life Restoration by Manulipitation J. Rusher/Rusher's Services ADEC New $103.0 30.0
1styr., 1 yr. project
This project will place bait in pits of beaches and sensitive areas where weathered oil may remain. Quality control testing of the bait would be done to tell if weathered

oil is in the process of degrading by the movement of worms in the beach. The toxicity of weathered oil will also be identified. This bait manulipitation of werms could
accelerale the degradation of oil.

02663 "Watchdog Tool” for Sampling and Monitoring J. Rusher/Rusher's Services ADEC New $180.9 30.0
1styr., 1 yr. project

A sampling tool called the "Watchdog Tool" will be placed on surface or pits of beaches and sensitive areas where weathered oil may be leaching out. Quality control
testing of the "Watchdog Tool" will be done to tell if weathered oil is ieaching out or coming in from subtidal areas. This project will also identify the toxicity of
weathered oil.

Seabird/Forage Fish and Related Projects $109.0 $940.6 $297.2

02144 Common Murre Population Monitoring D. Roseneau/USFWS DO Cont'd $14.0 $14.8 $0.0
7th yr,, 7 yr. project _
FY 02 will provide close-out funds for this project, which will census the Chiswell Isiands murre colonies during the FY 01 field season. The close-out work will consist
of analyzing the data collected during FY 01 and comparing these results with previous postspill population counts, running a power analysis using these and other

murre population count data (e.g., from the Barren Islands), and writing a final report discussing the recovery status of murres at this injured nesting location and in
the spill area.

02159 Surveys to Monitor Marine Bird Abundance in Prince William D. lrons/USFWS DO Contd $194.1 $25.0
Sound During Winter and Summer 2002 ) oth yr.

*

This project will conduct small boat surveys to monitor abundance of marine birds and sea otters in Prince William Sound during March and July 2002. Seven
previous surveys have monitored population trends for 65 bird and 8 marine mammal species in the sound. Data collected in 2002 wili be used to examine trends
from summer 1889-2002 and winter 1990-2002. Data collected in 2000 indicate that bald eagles are increasing in winter and summer throughout the sound, harlequin
ducks are increasing in the oiled area in winter, and black oystercatchers are increasing thoughout the sound in summer. Common loons, cormorants, and common
murres are showing no trend in the oiled area; pigeon guillemots and marbled murrelets are declining in the oiled areas of the sound and Kittlitz's murrelet is declining
throughout the sound. Results of these surveys through 1998 have been published by lrons et al. (2000) and Lance et ai. (2001). [Note: This project also requested
$25,000 for FY 04.]
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02163-BAA  Alaska Predator Ecosystem Experiment in Prince William D. Duffy/Paumanok Solutions NOAA Contd $20.0 $31.1 $0.0

Sound and the Gulf of Alaska (APEX) Oth yr., 9 yr. project

This project will fund a third closeout year for Project /163, which used seabirds as probes of the trophic (foraging) environment of Prince William Sound and Cook
Inlet, comparing their reproductive and foraging biologies, including diet. These measurements were compared with hydroacoustic, aerial, and net sampling of fish to
calibrate seabird performance with fish distribution and abundance. This allowed a determination that food played a major role in limiting the recovery of seabirds
from the oil spill. In FY 02, the project leader will prepare a semi-popular account of the results and implications of the project.

02163M Numerical and Functional Response of Seabirds to J. Piatt/USGS DOl Contd $0.0 $82.5 $0.0
Fluctuations in Forage Fish Density 9th yr., 9 yr. project

This project will fund preparation of synthesis manuscripts for this component of the APEX project. The main field program occurred in 1995-1999, with collection of
data on seabird survival and stress continuing in 2000-2001. The work involved at-sea surveys for forage fish and seabirds and some characterization of
oceanography, while measuring aspects of seabird breeding biology and foraging behavior at adjacent colonies.

02434 Design of a Video System for Remotely Monitoring Seabirds at ~ A. Kettle/lUSFWS DOI New $4.3 $1.1.
East Amatuli Island 1st yr., 2 yr. project

During the 1990's, rough seas at East Amatuli Island have occasionally blocked access to cliff plots where seabird breeding and population size data are collected; it
is possible that in the future weather patterns could compromise datasets. Recently developed technology makes it possible to transmit video images of the cliff plots
to the East Amatuli field camp. This could augment field observations and allow safe data collection to continue through periods of rough seas. This project will
design requirements for such a system, research and price available components, and determine the price for contractual system design and assembly.

02479 Effects of Food Stress on Survival and Reproductive J. Piatt/USGS-BRD, A. DOl Contd $75.0 $75.0 $0.0
Performance of Seabirds Kitaysky/Univ. of Washington 4th yr., 4 yr. project

Traditional field methods of assessing effects of fluctuations in food supply on the survival and reproductive performance of seabirds may give equivocal results. This
project will apply an additional tool -- the measure of stress hormones in free-ranging seabirds. Food stress can be quantified by measuring base levels of stress
hormones such as corticosterone in the blood of seabirds, or the rise in blood levels of corticosterone in response to a standardized stressor -- capture, handling and
restraint. These techniques will be applied to seabirds breeding in lower Cook Inlet and captive birds will be used for controlled experiments. This project provides a
unique opportunity for a concurrent field and captive study of stress in seabirds.

02561 Evaluating the Feasibility of Developing a Community- Based D. Roseneau/USFWS DOl New $54.3 $11.6
Forage Fish Sampling Project for GEM 1st yr., 2 yr. project

This project is based on the recently completed APEX project's 5-year pifot study that used stomach contents from sport-caught halibut to sample forage fish
populations. The project will monitor long-term trends in forage fish populations in severai regions of the spill area during GEM. The project will provide information to
help assess and understand the types and levels of community participation that may be available for long-term forage fish monitoring studies. Also, if project results
are favorable, the information can be used to begin designing cost-effective, community-based forage fish monitoring studies to track long-term trends in capelin and
sand lance stocks in the Kachemak Bay/lower Cook Inlet, Resurrection Bay, Kodiak Island, and Prince William Sound regions.
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02634 Expanding the Seabird Tissue Archival and Monitoring Project D. Roseneau/USFWS, G. DOl New $54.9 $0.0
(STAMP) Program for GEM York/BRD, P. Becker/NIST 1styr., 1 yr. project

This project will Jay the ground work for expandung the Seabird Tissue Archival and Monitoring Project (STAMP) in the spill area. The project will include developing
local community networks for collecting samples for the project, adding more seabird colony locations and species to the existing STAMP program, developing
logistical plans for expanding STAMP in the Gulf of Alaska, and completing analytical work on existing samples to provide a database that will be used to design a
long-term monitoring plan for GEM.

02659 Preparation and Publication of Results from SEA and NVP M. Bishop/ PWSSC | NOAA New $29.7 $0.0
Avian Predation Studies 1st yr., 4 yr. project

This project will prepare (a) two manuscripts based on the work from the Avian Predation on Herring Spawn study (Project /320) and (b) one manuscript based on the
work from the Avian Predation on Blue Mussels study (Project /025). The three manuscripts will be submitted to peer reviewed journals for publication. One
publication on avian consumption of herring spawn is currently in press in Fisheries Oceanography.

02664 Retrospective Analysis of 30 Years of Seabird Distribution and J. Piatt/USGS DOI New $287.6  $230.0
Diet Data 1styr., 3 yr. project

Seabirds are excellent indicators of change in the marine environment. An enormous amount of data on the abundance, distribution and dietary habitats of seabirds
in Alaska have been gathered at great expense over the past 30 years, but most of it has not been analyzed beyond the scale at which it was gathered. This project
will compile some historical seabird data sets and create accessible data archives as a tool for assessing past and future human impacts on seabirds populations, a
foundation for future studies, and to test some basic hypotheses about the effects of regime shifts on diet and distribution of seabirds in Alaska. [Note: This project
also requested funding ($120,000) for FY 04.]

02673 Continuing Decline of Pigeon Guillemots in the Oiled Portion of  D. Irons/USFWS, D. Roby/OSU DOl New $28.7 $29.5

Pigeon guillemots have declined 56% in Prince William Sound since the Exxon Vialdez oil spill. This is compounded on a 73% decline from 1972 to 1989. Taken
together pigeon guillemots have declined 88% since 1872, and the decline is continuing. This project will investigate factors that are causing the continued decline of
guillemots in Prince Willlam Sound. From previous work we suspect one or more of three major factors are causing the decline: reduced prey base, increased
predation, or continuing oil effects. The first year the study will focus on food and predation, as analyses for oil effects is more expensive. [Note: This prOJect also
requested funding for FY 04 {$30,500), FY 05 ($31,500), and FY 06 ($32,500).]

02674-BAA  Assessing Pigeon Guillemot Restoration Techniques and J. French/Pegasus Enterprises, G. NOAA New $83.6
Feathers as Biomonitors Divoky/UAF 1styr., 2 yr. project

L ]
This project will (@) monitor pigeon guillemot restoration projects initiated between 1998-2000 and (b} conduct a preliminary examination of the utility of guillemot
feathers as indicators of ecosystem variability and contamination. Censuses of Resurrection Bay to determine survivorship of birds fledged form the Alaska Seal.ife
Center will be conducted and the occupancy and success of artificial nest sites erected in the Gulf of Alaska will be monitored. Established man-made colonies in the
gulf will be visited to assess the reason for their attractiveness to guillemots. Tempora and geographical variation in the structure and contamination of the guif food
web will be examined through isotopic and trace metal analysis of recently collected pigeon guillemot feathers.
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Archaeological Resources $29.1 $29.1
02154 Archaeological Repository, Display Facilities, and Exhibits for J. Bittner/ADNR ADNR Cont'd A$29.1 $29.1

Prince William Sound and Lower Cook Inlet

In January 1998, the Trustee Council authorized $2.8 million for a grant to Chugachmiut, Inc. to develop an archaeological repository for Prince Witliam Sound and
lower Cook [nlet, local display areas in seven communities in those regions, and traveling exhibits to display in the local facilities. The resolution also states the
Coungil's intent to provide a reasonable amount of funding for project management and agency general administration (GA). This project will provide project
management and GA funds for FY 02. [Detailed Project Description and budget not yet provided; expected FY 02 cost is $29,100.]

Subsistence $419.1 $1,468.7 $772.1

02052 Community Involvement Planning for GEM . P. Brown- Schwalenberg/CRRC ADFG Contd $180.0 $241.2 $0.0
’ 8th yr., 8 yr. project ‘

In FY 02, this project will continue to actively involve residents of Tatitlek, Chenega Bay, Port Graham, Nanwalek, Cordova/Eyak, Seward/Qutekcak, Seldovia, Valdez,
Kodiak Island Region/Ouzinkie, and the Alaska Peninsula Region/Chignik Lake in the restoration program through a network of local facilitators. 1n addition, the
project will work to address the future of community involvement with regard to the Gulf Ecosystem Monitoring (GEM) program. In FY 02, the project will focus on
three objectives: (a) designing a community based research and monitoring program, (b) identifying specific research and monitoring activities that fit within the GEM
program, and (c) developing possible pilot projects for FY 03.

02210 Youth Area Watch R. DelLorenzo/Chugach School ADFG Cont'd $96.3 $96.8 $0.0
District 7th yr., 7 yr. project
This project links students in the oil spill impacted area with research and monitoring projects funded by the Trustee Council. The project involves students in the
restoration process and provides these individuals the skills to participate in restoration now and in the future. Youth conduct research identified and delegated by
principal investigators who have indicated interest in working with students. Youth Area Watch fosters long-term commitment to the goals set out in the restoration

plan and is a positive community investment in that process. Participating communities in FY 02 will be Tatitlek, Chenega Bay, Cordova, Nanwalek, Port Graham,
Seldovia, Seward, Valdez, and Whittier.

02247 Kametolook River Coho Salmon Subsistence Project J. McCullough, L. ADFG Cont'd $28.0 $34.0 $0.0
' Scal’brough/ADFG 6th yr., 6 yr. project

Subsistence users from the Alaska Peninsula Native Village of Perryville have noted significant declines in the coho salmon run in the nearby Kametolook River since
the oil spill. Criminal settiement funds were used in FY 96 to determine what method would best restore the river's coho salmon stock to histoyic levels. This project
will provide funding through FY 02 for the Alaska Department of Fish and Game to try conservative and safe restoration methods. In 1997, two instream incubation
boxes were installed in the upper reach of the Kametolook River. In 1998, 1999, and 2000 holding pens were alsc used. Due to continual low escapement of coho
into the Kametolook River system, the project will be unable to achieve the goal of restoration within two life cycles of the fish. In FY 01, the project will expand to
investigate nearby coho stocks as potential brood sources for rehabilitation of the Kametolook coho run.
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022568 . Sockeye Salmon Stocking at Solf Lake D. Gillikin/USFS USFS Contd $20.0 $20.0 $4.5
7th yr., 7 yr. project

This project will benefit subsistence users of western Prince William Sound. There are two phases to the project. Phase 1, which began in FY 96, verified the ability of
Solf Lake to support a sustainable population of sockeye salmon. Phase 2 included stocking the lake with approximately 100,000 sockeye salmon fry, then ensuring
access to the lake for returning adult salmon. The stocking program began in 1998 along with modification to the two outlets to control water levels. The
reconstruction of the fishway in the eastern channel was completed in the summer of 2000.. Returning adult salmon to Solf Lake will be monitored starting in 2001 to
evaluate the improvements. {Note: This project, originally scheduled to closeout in FY 02, is now requesting funds in FY 03 ($4,500).]

02333 Sea Otter Monitoring ‘ B. Henrichs/Native Village of Eyak DOI New $100.0  $100.0
1st yr., 5 yr. project

The sea otters in Orca Inlet have been dying and washing up on the beaches the past few years. The problem is getting worse. We know the cause. We need to do
some monitoring to find a way to prevent these needless deaths. [ Note: This proposal was submitted as an idea; if recommended for funding, a Detailed Project
Description and budget will need to be prepared. Funding ($100,000 each year) has also been requested for FY 04, FY 05, and FY 06.]

02372 Steller Sea Lion Monitoring B. Henrichs/Native Village of Eyak DOl New $250.0  $250.0
1st yr., 5 yr. project

Steller sea lions are on the decline and have been placed on the endangered list. [f this trend continues, subsistence fishing for salmon, herring and other marine life
will be curtailed and some traditional areas may be closed. We need to monitor the interaction between the Steller sea lion and the fishing fleets. This proposal would
fund this interaction. [Note: This proposal was submitted as an idea; if recommended for funding, a Detailed Project Description and budget will need to be prepared.
Funding ($250,000 each year) has also been requested for FY 04, FY 05, and FY 06.]

02401 Assessment of Spot Shrimp Abundance in Prince William C. Hughey/ Valdez Native Tribe, C. NOAA Cont'd $33.0 $27.2 $0.0
Sound O'Clair/ NOAA 4th yr., 4 yr. project

This project is estimating the abundance of spot shrimp and determining the structure of the spot shrimp population in Prince William Sound. 1t augments current
Alaska Department of Fish and Game surveys to determine whether the spot shrimp population is recovering from depletion. Project results and those of the Alaska
Department of Fish and Game in 1999 and 2000 indicate a cessation in the apparent decline of spot shrimp abundance in western Prince William Sound that had
taken place between 1992 to 1998, and a slight increase in the number and weight of spot shrimp per pot in 1999 compared to 1998. The increase was markedly
greater in 2000. FY 02 will fund close out, produce manuscripts, and provide input into the development of a shrimp management plan with the Alaska Department of
Fish and Game.

02416 O'Brian Creek Enhancement Chenega Bay IRA Council USFS New $64.2 $0.0
1st yr., 1 yr. project

Currently several stream habitat constraints exist within O'Brian Creek which is located near the village of Chenega Bay. Improvements to the stream would benefit
the numerous fish species that use the habitat as well as the entire local ecosystem. The main goal of the project is to increase the depth of water by creation of a
series of dam and fish ladder structures. Species that populate the stream include pink salmon, chum salmon, coho salmon, sockeye salmon, Dolly Varden, and
cutthroat trout. A self-sustaining limited subsistence use fishery would be priceless for the community, as well as adding potential for promoting tourism and
recreation.
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02503 Orca inlet Restoration B. Henrichs/Native Village of Eyak DOI New $100.0  $150.0
1st yr., 5 yr. project

Orca Inlet has become barren over the years. While it used to supply many of the subsistence resources to the residents of Eyak/Cordova, in recent years it has
supplied very little. The 1964 earthquake raising the area resulted in a die-off of clams and crab. The expanding of the sea otters accelerated this. The shallowing of
the inlet combined with the increase of fish waste dumped has resulted in a dead bay. We need to come up with a plan to restore Ocra Inlet to what it was when we
were children. [Note: This proposal was submitted as an idea; if recommended for funding, a Detailed Project Description and budget will need to be prepared.
Funding ($150,000 each year) has also been requested for FY 04, FY 05, and FY 06.]

02507 Nuchek Subsistence Camp ) B. Henrichs/Native Village of Eyak DOI New $125.0 $0.0
1styr., 1 yr. project

As a result of the oil spill the availability of subsistence foods have changed. The residents of the spill region are spending more time gathering traditional subsistence
foods. A subsistence camp at Nuchek would allow the youth and elders to address these changes. Many of the people in the region trace their ancestry back to
Nuchek. As Chugach Alaska Corporation has built a facility at Nuchek and holds annual spirit camps, this would be an appropriate location for this subsistence camp
[Note: This proposal was submitted as an idea; if recommended for funding, a Detailed Project Description and budget will need to be prepared.]

02610 Kodiak Archipelago Youth Area Watch T. Schneider/Kodiak Island ADFG Contd $61.8 $128.3 $57.7
Borough School District 3rd yr., 3 yr. project

This project will engage students in projects with goals aligned with the general restoration efforts of the Trustee Council. Students and site coordinators will conduct
interviews with local experts and document traditional ecological knowledge, publishing it in a District oral history magazine. Participation of Youth Area Watch adults
and students in the annual Academy of Elders/Science Camp will be strongly recommended. Such participation will serve as another avenue for more tribal members
to learn about restoration efforts, scientific monitoring techniques, and occupations related to such work. The value and implications of traditional ecological
knowledge will be strongly emphasized throughout the implementation of the project.

02669 Hooligan Research ' B. Henrichs/Native Village of Eyak  DOI New $100.0 $100.0
1st yr., 2 yr. project

The Alaska Department of Fish and Game has been selling permits to harvest hooligan commercially for the past two years. We are concerned because they cannot
tell us what the biomass is. Hooligan are a traditional subsistence food and a forage food for birds, fishes and marine mammals, including Steller sea lions. There
have been no commercial herring openers in years, because they have been over fished. it doesn't make sense to start a commercial fishery on hooligan, when the
commercial fishery on herring resulted in a depletion of those stocks. This project proposes independent research on hooligan to see if it can sustain a commercial
harvest and still maintain the stocks for traditional subsistence harvest. [Note: This proposal was submitted as an idea; if recommended for funding, a Detailed
Project Description and budget will need to be prepared.]
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02877 English Bay River Sockeye Salmon Enumeration Project C. Kvasnikoff/Nanwalek IRA ADFG New $182.0  $109.9
Council 1styr., 2 yr. project

This project will allow for improvements to and continuation of smolt and adult sockeye enumeration in the English Bay River drainage. Available funds have become

- scarce and the Nanwalek Salmon Enhancement Project has been forced to narrow its focus to absolutely essential components of the project that result in aduit
returns. The enumeration of out-migrating smolts and returning adult sockeye escapement is very important to village project personnel and Alaska Department of
Fish and Game area management staff but without additional funding, these important tasks will not be able to continue. This project will help to improve the weir
equipment and monitoring technology to enable more consistent and accurate data collection.

Habitat Improvement $185.8 $0.0

02612 Detecting and Understanding Marine-Terrestrial Linkages inthe W, Hauser/ADFG ADFG New $44.6 $0.0
Kenai River Watershed 1st yr., 1 yr. project

This project will provide matching funds for a coordinator to serve a multidisciplinary team of agency-supported scientists that is designing a study of marine and
terrestrial nutrient cycling in the Kenai River watershed. The oil spill curtailed commercial fishing on the river in 1989, causing changes in productivities of sockeye
salmon and other species, in addition to allowing a massive input of marine nutrients born by the unharvested salmon. The watershed is also at some risk from
anthropogenic activities inciuding habitat degradation, increased utilization and invasive species. Studies on watersheds of the Pacific Northwest suggest there may
be cascading impacis when marine derived nutrients normally supplied by salmon carcasses are diverted from an ecosystem. When nutrients normally supplied by
salmon are withdrawn, productivity of the entire watershed is expected to be diminished.

02621 Kenai River Flats Conservation Easement and Public Education M. Kuwada/ADFG ADFG New $141.0 $0.0
1styr., 1 yr. project

This project will protect approximately 600 acres of wetlands on the Kenai River Flats near the city of Kenai. The acquisition of a conservation easement for the
property and construction of a boardwalk will protect sensitive coastal wetlands, high value waterfow! habitat, and two anadromous fish streams, and will provide new
educational and recreational opportunities for the public. The conservation easement will be purchased by the Conservation Fund using already-approved funds from
a North American Wetland Conservation Act grant. The easement will specify that the property be preserved in a natural state and protected against incompatible
development. A boardwalk and viewing platform will be constructed using EVOS funds to proved recreational birdwatching and educational opportunities. The
boardwalk and viewing platform are essential for obtaining the City's support for the conservation easement.

Habitat Protection

02126 Habitat Protection and Acquisition Support Cont'd .

This project will cover certain expenses incurred by Trustee agencies in receiving title to parcels acquired by the Trustee Council. [Note: This project will be funded
outside of the regular FY 02 work plan of research, monitoring, and general restoration projects. Detailed Project Description and budget not yet provided.]
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Ecosystem Synthesis/GEM Transition

$340.0 $3,025.2 $813.0

02340 Toward Long-Term Oceanographic Monitoring of the Gulf of T. Weingartner/ UAF ADFG Contd $0.0 $20.7 $0.0
Alaska Ecosystem 5th yr., 4 yr. project

FY 02 will fund completion of the final report for this multi-year project. The fourth year of measurements will be completed in September 2001 (or December 2001 if

the GAK 1 mooring is to be continued under the GEM program). After completion of the data collection phase, a final report and manuscript will be prepared. The

manuscript will focus on freshwater variations on the Gulf of Alaska shelf, and will synthesize the data collected under this project with some of the retrospective
efforts included in previous annual reports.

02360-BAA  The Exxon Valdez Oil Spill: Guidance for Future Research C. Elfring/Polar Research Board, = NOAA Cont'd $90.0 $90.1 $0.0
Activities NRC 3rd yr., 3 yr. project

The National Research Council's Polar Research Board and Board on Environmental Studies and Toxicology have appointed a special committee to review the
scope, content, and structure of the Trustee Council's two GEM (Gulf Ecosystern Monitoring) documents, the draft Science Program and the draft Research and
Monitoring Plan. To date, the committee has provided guidance in two documents: a November 2000 letter commenting on the schedule and process by which the
draft Research & Monjtoring Plan would be developed and a February 2001 Interim Report providing detailed comments on the draft science program, including
missions, goals, administration, scale, data management, and community invoivement elements.

The committee's next and final task will be to prepare a final report analyzing whether the Research and Monitoring Plan is complete, scientifically sound, and meets
the expectations of the Trustee Council. This task will be conducted when the draft plan is available for review. As currently scheduled, we will receive the draft plan
in June and hold a meeting to begin our review June 14-15, 2001. The committee will spend the summer and early fall preparing its final report. The reportis
expected to go to outside review in November 2001 and be delivered to the Trustee Council in January 2002,

02455 Gulf Ecosystem Monitoring and Research Program Data Restoration Office ADFG Cont'd

$150.0 $150.0
System

2nd yr.
This project will continue work on the data system for GEM. Funding was provided in FY 01 to hire a data system manager to provide the leadership necessary for

developing this essential part of the GEM program; hiring is expected to occur in late spring 2001. [Note: Detailed Project Description and budget not yet provided;
expected FY 02 cost is $150,000.]

02475-BAA  GEM Data System Specification S. Marley NOAA New $250.9 $0.0

1styr., 1yr. project
This project will produce the Operations Concept and Systems Requirements Specification for the data system for GEM. This project will capitalize on the work

already performed, and through a detailed requirements definition approach, we will be able to develop the detailed description necessary to release a formal Request
for Proposal (RFP) for the permanent system,
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02536 Synthesis of Spill Damaged Resource Information into the T. Gotthardt, K. Boggs/UAA " ADFG New $118.2 $0.0
Heritage Data Management System 1styr., 1 yr. project

This project will synthesize conservation information pertaining to species and ecosystems damaged by the oil spill into the Heritage Data Management System

"~ (HDMS). HDMS is part of an effort by The Nature Conservancy and 86 Natural Heritage Programs throughout the Western Hemisphere to document information on
terrestrial and nearshore endangered species and ecosystems. It is the largest biodiversity conservation effort of its kind. The incorporation of spill affected
resources information into HDMS would ensure linkage of EVOS information to broader based conservation efforts. The project will also evaluate the effectiveness of
using HDMS as an integral tool within GEM to track the recovery status of injured resources.

02584 Evaluation of Airborne Remote Sensing Tools for GEM E. Brown/UAF, J. Churnside/NOAA ADFG New $1184  $240.0
Monitoring : : 1st yr., 3 yr. project

This project will evaluate airborne remote sensing tools for GEM monitoring, including a biological/ecological interpretation of the data collected. The instrument
package consists of (a) a pulsed lidar to map subsurface biological features day to a maximum of 50 m, (b) an infrared radiometer to map SST day (similar to
AVHRR), (c) two three-chip digital video systems to map ocean color (chlorophyll), birds, mammals, surface fish schools, and ocean frontal structure, and (d) an
infrared digital video to map birds and mammals at night. The project will use shipboard and buoy data for valudation and interpretation of remote sensed data. [Note:
The FY 04 cost (year 3 of the project) has not been provided.]

02597-BAA  Ocean Color Time Series of Prince William Sound S. Pegau/ OSU NOAA New $28.5 $0.0
1styr., 1 yr. project
This project will develop a time series of chlorophyll concentrations and other ocean color products for general use. The time series will include full resolution images
of the coastal waters of Alaska and Prince William Sound in particular. SeaWiF$S data collected at University of Alaska-Fairbanks will be processed with the current
state of the art algorithms. The data will be mapped into regional areas at 1km resolution. The possibility of adding CZCS and OCTS data to increase the temporal

extent of the time series will be examined. This data set will aliow investigators to examine how the base of the food chain (phytoplankion) has varied monthly,
seasonally, and annually during the life of these missions.

02600 Synthesis of the Ecological Findings from the EVOS Damage R. Spies/EVOS Chief Scientist, et ADNR New $151.6 $324.9
Assessment and Restoration Programs, 1989-2001 al 1styr., 2 yr. project

This project will synthesize the significant results from 12 years of post-spill study in the EVOS damage assessment and restoration programs as they relate to
anthropogenic and natural forcing factors influencing the northern Gulf of Alaska. The results of the synthesis will be incorporated into a series of interrelated
manuscripts that will either be submitted to a journal for publication as a whole volume, or to a publisher as a book. This effort will be one of the major products of the
EVOS restoration program and help set the foundation for GEM.

02604 Gear Selectivity in Trawl Surveys along the Northern Guif of W. Bechtol/ADFG ADFG New $52.1 $15.0

A

Alaska V 1styr., 2 yr. project

This project will explore approaches to developing long-term monitoring techniques for forage fish populations in Cook inlet, an area representative of ecosystem
conditions and changes in the northern Gulf of Alaska. Time series data are available for two different trawl surveys conducted in Kachemak Bay in lower Cook Inlet.
One survey series dates to the 1970's and uses a small-mesh trawl that catches species representative of the underlying forage base in this area. The second survey
series, dating to 1990, uses a larger-mesh trawi fished closer to the bottom and catching substantially different species composition. Comparison of the cateh
composition time series from these two survey types will allow determination of gear selectivity between these trawls.
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02609 Long-Term Temperature/Salinity Monitoring Within the Alaska T. Weingartner/UAF ADFG New $59.8 $15.5

Interannual variations in temperature, salinity, and their vertical distribution on the northern Gulf of Alaska shelf reflect environmental changes that might affect this
marine ecosystem. This variability needs to be quantified and understood based on extended time series such as the 30-year record at hydrographic station GAK1
near Seward. This project maintains this time series and will continue to quantify the variability and understand the sources of it. It will also begin to document
interannual variations in near-surface (upper 10 m) stratification and the timing of the spring bloom on the inner shelf. The data and associated analyses are
suggested as being an important component to the development of the GEM program.

02614 Monitoring Program for Near-Surface Temperature, Salinity, S. Okkonen/UAF ADFG New $38.2 $17.1
and Fluorescence in the Northern Pacific Ocean 1st yr., 2 yr. project

This project will use a thermosalinograph and fluorometer, to be installed on a crude oif tanker, to acquire continuous, long-term measurements of the near-surface
temperature, salinity, and fluorescence fields along the tanker route between Valdez, Alaska and Long Beach, California.

02618-BAA  Measurements of Tide Rip Front Variability in Cook Inlet S. Saupe/CIRCAC NOAA New $11.7 $3.7
1st yr., 2 yr. project

This project will use a vessel-mounted thermosalinograph o acquire long-term measurements of near-surface temperature and salinity to identify variability in the
location and intensity of tide rip fronts in Cook Inlet.

02622 ° Digital Maps from Existing Seasonal Environmental Sensitive J. Whitney/ NOAA NOAA New $36.6 $0.0
Area Maps: Cook Inlet/ Kenai Peninsula . 1styr., 1 yr. project .

A series of national standardized digital map products will be produced form the existing seasonal environmental sensitive index (ESI) maps for Cook Inlet/ Kenai
Peninsula made by NOAA in 1994. A four map seasonal series was originally developed for Cook Inlet by the NOAA Hazardous Materials Response and Assessment
Division in the Arcinfo digital format with the output and distribution primarily being poster maps at a scale of 1:450,000. Since then, combined with greater demand
for digital products, NOAA's digital ESI products have greatly expanded. This project will transform the existing Cook Inlet/ Kenai Peninsula digital data into a
four-tiered nationally standardized set of digital map products with the deliverable being 100 CD's. These will be the same products that were recently provided for
Prince William Sound under Project 99368.

02624-BAA A CPR-Based Plankton Survey Using Ships of Opportunity to S. Batten/SAHFOS, D. NOAA New $1334 $0.0
Monitor the Gulf of Alaska Welch/DFOC 1st yr., 1 yr. project

This project presents the rationale for developing a plankton monitoring program for the Gulf of Alaska using ships of opportunity. Plankton are a critical link in the
marine food chain whose dynamics are poorly understood, but respond rapidly and unambiguously to climate change and form the link between changes in the
atmosphere and valuable upper trophic level populations, such as saimon, herring, shrimp, and groundfish. The proposal reviews the evidenge that many of the most
valuable marine resources in the Gulf of Alaska are strongly influenced by changes in ocean climate. Ships of opportunity are a cost effective platform for large scale
monitoring and this project will build on recent experience gained with the CPR (continuous plankton recorders) in the North Pacific to prepare for GEM (the Trustee
Council's long-term research program).
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02627-BAA A Symbiotic Acoustic Signal Processor to Increase Stock J. Dawson/BioSonics, Inc. NOAA New $171.0 $0.0
Assessment Effort 1styr., 1 yr. project

This project will develop a Symbiotic Acoustic Signal Processor (SASP) system, consisting of a high resolution digital sonar receiver that attaches to an existing
shipboard echo sounder and routes the output over an Ethernet connection to displays, storage, and processing systems. This system provides the capability to store
geo-referenced raw digital acoustic data in an established scientific format to PC hard disk. The data collected and analyzed using this system can determine
abundance and distribution of stocks within the sampled areas. The design philosophy provides a low-cost system that is extremely simple for a skipper to operate,
does not require dry-dock installation or towing of an underwater transducer sled, and does not effect the operation of the currently installed echo sounder.

02628-BAA  Resurrection Bay Contaminant Survey P. Homan/ Qutekcak Native Tribe NOAA New $1288 $9.1
istyr., 2 yr. project

Qutekcak Native Tribe would like to lead the way in protecting Resurrection Bay from pollution and misuse. Immediate sources of pollution in the bay include industry,
fisheries, wastewater treatment discharge, leaky septic systems, boat harbor, coal terminal, and large ships such as barges, ferries, and cruise ships. This project will*
collect twenty ocean floor sediment samples from Resurrection Bay and analyze them for contaminants including metals, coliform bacteria, pesticides, and other
Persistent Organic Pollutants. The results of the analyses will be publicized via public meetings, reports, and a website.

02629-BAA  Development of a Paradigm for Ecosystem Monitoring R. Thome/PWSSC NOAA New $95.0 $0.0
1styr.,, 1 yr. project

This project wili evaluate the GEM draft plan and draft recommendations to GEM that would improve research efficiency and focus. The National Research Council
recommended a list of modifications to GEM. However, we believe that they missed some potentially serious issues regarding the limitations to existing science
methods identified by GLOBEC planners in the early 1990's, such as the limitations of measurement, correlation-based analyses, uncoupled prediction-obervation, the
individual-organism approach and more. Our experience with programs of the Prince William Sound Science Center, Oil Spill Recovery Institute and Sound
Ecosystem Assessment addressed these issues with some success.

02630 Planning for Long-Term Monitoring and Research Program Restoration Office ALL  Contd $100.0 $100.0

In March 1999, the Trustee Council earmarked an estimated $120 million of Restoration Reserve funds for a long-term monitoring and research program in the spill
area and adjacent northern Guif of Alaska. Development of what is now called the Guif Ecosystem Monitoring and Research (GEM) program was initiated in FY 99
and will continue through FY 02. In FY 00, a draft GEM Science Program (April 2000) was developed and submitted to the National Research Council for review. In
FY 01, follow-up on the National Research Council's recommendations on the GEM Science Program is occurring, Development of a draft Monitoring and Research
Plan is underway in FY 01 and will be completed in FY 02. This project is accomplished through the combined efforts of the Restoration Office and Chief Scientist.
[Note: Detailed Project Description and budget not yet provided; expected FY 02 cost is $100,000.]

02633 Acquisition of Chemical, Physical, and Biological informationon R, Ward/Kodiak Area Native ADEC New $446.8
Kodiak Regional Water Quality Association istyr. b

This project will (a) develop nearshore monitoring stations to gather information on species composition and rates of settlement of shellfish, barnacles, algae, and
other important marine organisms, {b) develop monitoring stations for remote telemetry of temperature, salinity, currents, zooplankton densities, and other data
relevant to fisheries and oceanographic investigations, and (c) develop methods for utilization of satellite imagery technology through coordination with NASA.
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Proj.No. Project Title Proposer Agency Contd  Expected Request Request
02838-BAA  Ecosystem Recovery Through a Partnershlp with the K. Adams, B. Perrine, R. NOAA New
Spill-Impacted Communities Mullins/Cordova

1st yr., 1 yr. project

The goal of securing and sustaining the recovery of the marine system is a first priority for the Trustee Council as well as for the spill-impacted region. Given the
successes of the Council's Restoration Plan, that goal is within reach. The economies and the communities of the spill-impacted region are the natural partners for
realizing the goal. In this regard, commercial fishing has the involvement, resources, and motivation---through long term financial positions and committed financial
risks---to be one of the most effective partners. This project well develop a plan and demonstrate that a partnership can accomplish significantly more toward our
common goal than is possible through the same investments expended independently. [Note: Budget not provided.]

02637 Online Early Life History Database for the Northeast Pacific J. Duffy-Anderson/NOAA NOAA New : $143.7 $1.2
Ocean, Gulf of Alaska and Southeast Bering Sea 1styr., 2 yr. project ‘

This project will develop a public, online, early life history database for more than 20 years of ichthyoplankton data from the northeast Pacific Ocean, Gulf of Alaska,
and southeast Bering Sea. The database will merge sample collection information with a larval identification guide and ichthyoplankton distributional atlas into a
searchable, internet-based database. This database will provide global access to these resources, providing a platform for the generation of hypotheses and offering
managers and other users access to accurate, relevant information on ichthyoplankton distributions in Alaska.

02640 High Frequency Surface Wave Radar Test in Prince William A. Kotiarov/Alaska Marine NOAA New $1295 $1284
Sound ~ Technology Corp. 1styr., 2 yr. project

This project will analyze surface currents in Prince William Sound with a portable short-range, high-frequency surface wave radar system. Use of this advanced
technology will increase knowledge and understanding of the overall distribution of currents in the sound, and will add significantly to existing information about the
sound's circulation obtained from models such as those developed by Wang, Deleersnijder, Mooser and others. Once deployed and operating, this system will
provide real-time and archived data about ocean surface currents in the sound. Observations will include current speed, current direction, diversion flow and
upwelling dynamics. The complete system will consist of two radars that are capable of measuring current vectors in reat time out to a distance of fifty miles.

02643 Design of the Environmental Specimen Bank Program for GEM P, Becker/NiST DO New $85.4 $0.0
1styr., 1 yr. project

This project will develop a design and implementation plan for an Environmental Specimen Bank component to GEM specifically designed for environmental
contaminants monitoring and research. This plan will provide organizational framework, facility requirements, identification of specimens of interest, collection and
banking protocols, recommendations on specimen sizes and frequency of collections, establishment of database network with other kinds of archival facilities
associated with GEM, recommendations on specimen access policy, identification and development of collection platforms (including partnership with local Alaska
Native communities), and cost estimates for instituting and maintaining an Environmental Specimen Bank system for GEM.

02648-BAA  Cost Effective Data Acquisition Using Adaptive Sampling and D. Dorsett/Bayior Univ. NOAA New N $56.2 $58.1
Combining Information Strategies 1st yr., 2 yr. project

This project will analyze data acquired in a pilot study of adaﬁtive sampling by FOC} in 1999 to provide information for designing adaptive sampling methods to be
used in GEM. Detailed adaptive sampling methods will be documented to enhance cost effective metheds of data collection. In a second phase, statistical methods
of combining data from different sources will be determined and documented for further efficient data utilization.
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02655-BAA  Transition Support for the GEM Data Managér _ C. Falkenberg/ECOlogic Corp. NOAA New $120.3 $0.0

1styr., 1 yr. project

This project will support the GEM data manager during FY 02 in order to ease the transition to the GEM data system. Tasks will address the challenge of formulating
a GEM data system, the rescue of legacy EVOS data, and the integration of the administrative databases. Although these are the priorities that have emerged from
Project 00455, we anticipate that the data manager will set the final priorities and select one or more of the tasks proposed.

02667 Effectiveness of Citizens' Environmental Monitoring Program S. Mauger/Cook Inlet Keeper ADEC New $16.7 . $0.0
1styr., 1 yr. project

This project will analyze five years of past data from Cook Inlet Keeper's Citizens' Environmental Monitoring Program, the first consistent, credible, and coordinated
commuinity-based water quality monitoring program in Alaska. Keeper's Stream Ecologist will determine if sampling frequency, methods, parameters, and site
selection are effective at meeting the monitoring objectives of detecting significant changes in water quality over time. The resuits will assist Cook Inlet Partners
(Kenai Watershed Forum, Anchorage Waterways Council, Wasilla Soil and Water Conservation District) refine their community monitoring efforts and may lead to
future community-based monitoring programs.

02668 Developing an Interactive Water Quality and Habitat Database  J. Cooper/Cook Inlet Keeper ADEC New $15.0 $0.0
- and Making it Accessible on the Web 1styr., 1 yr. project

The project partners have come together to form a database committee to create a consistent data management system where all citizens groups and agencies can
equally share, report, and review their water quality and habitat data. The committee's objective is to make data more accessible and more useful to decision makers,
stakeholders, resource managers, and the public. The committee will uplink a shared interactive database on the Internet where it can be viewed and queried with
GIS watershed maps, photos, and graphs so that it is user-friendly, educational and meaningful. Access to this data will help facilitate a better understanding about
threats to, and solutions for, water quality and habitat.

02671-BAA  Coordinating Volunteer Vessels of Opportunity to Collect D. Stram, C. Schoch/Kachemak NOAA New $53.1 $0.0
Oceanographic Data in Kachemak Bay and Lower Cook Inlet Bay Research Reserve 1styr., 1 yr. project

Cook Inlet Keeper and the Kachemak Bay Research Reserve will coordinate the collection of oceanographic data from ships of opportunity and with extensive local
community involvement. Instruments installed on charter boats will be used to collect time-series of temperature and salinity from transects along Kachemak Bay.
Drift cards will be deployed seasonally at locations surrounding the region. Collected data will be used to infer regional water circulation and mixing characteristics.
These data will also be correlated with existing stationary sensors and volunteer-monitoring projects to expand spatial and temporal knowledge of water quality and
mixing patterns and their relationships to the dispersal of larvae and pollutants in the region.

02678-BAA  Identifying Community-Based Ways to Use Commercial W. Wilson/ LGL Alaska Research NOAA New $128.1 $0.0
Fisheries Bycatch for Scientific Gain Associates 1st yr., 1 yr. project

This project will investigate the feasibility of using commercial fisheries bycatch to increase scientific knowledge of rare and infrequently-studied icthyofauna in the Gulf
of Alaska. Initial efforts will include a comprehensive overview of commercial fisheries, vessel types, seasons, and locations most likely to yield regional bycatch
samples useable for scientific purposes. Pilot research will be conducted with selected members of the fishing community to develop a statistically-valid experimental
design at appropriate spatial scales. Sampling protocols will then be conducted to field-test the design. Additional methods and procedures will be described for the
identification, preservation, and vouchering of specimens. Methods for data analysis and reporting of geospatial data will also be described. A final report will
evaluate the sampling protocol and specify a future full-scale study design.
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02680 Remote Delivery of Persistent Organic Contaminants in Alaska 8. Rice, J. Short, A. Moles/NOAA  NOAA New $75.6 $0.0
Fishes

1styr., 1 yr. project
This project will determine the distribution of persistent organic contaminants in the flesh and ovaries of different year classes of chinook salmon from four major
geographic areas of Alaska. A suite of contaminants, including pesticides, Polychlorinated biphenyls (PCBs), and chlorinated and unchlorinated hydrocarbons, with
known implications for aquatic and human health, will be measured in two age classes of salmon. These will be salmon retuming after only a year in saltwater and

salmon returning after 3-5 years. This will give some measure of the extent of atmospheric distribution of industrial and agriculture pollutants over a range of rivers in
Alaska.

Public Information/Science Mgt./Admin. $1,846.8 $2,037.4 $0.0

02100 Public Information, Science Management, and Administration All Trustee Council Agencies ALL Cont'd $1,500.0 $1,500.0

This project provides overall support for science management, public involvement, and administration of the restoration program. This includes funding for the
Trustee Council staff working at the direction of the Executive Director, the scientific peer review process, public involvement efforts including the active participation
of the 17-member Public Advisory Group {PAG), and Trustee agency pariicipation in the restoration program. [Note: This project will be funded outside of the regular

FY 02 work plan of research, monitoring, and general restoration projects. Detailed Project Description and budget not yet provided; expected FY 02 costis
$1,500,000.]

02350 Alaska Sealife Center Bench Fees ADFG Contd $300.0 $300.0

This project will pay for the use of labs and office space, as well as other direct expenses, at the Alaska Seal.lfe Center for those projects funded by the Trustee
Council that have a Sealife Center component. Two FY 02 proposals include a Seal.ife Center component: Project 02423/Population Change in Selected Nearshore

Vertebrate Predators and 02558/New Technologies for Monitoring Harbor Seal Health. [Note: Detailed Project Description and budget not yet provided; estimate of
$300,000 is based on FY 01 bench fees for these two projects.]

02535 EVOS Trustee Council Restoration Program Final Report EVOS Restoration Office ADFG Contd $46.8 $50.1 $0.0
2nd yr., 2 yr. project
This project will provide a final report for the activities of the Trustee Council, starting with the earliest damage assessment efforts and ending with the FY 02 Work
Plan and disbursements of the final payment from Exxon. | will also include a complete history of the litigation leading to the civil settlement, which funds the Council.
This project will increase public awareness and understanding of EVOS restoration activities, policies, and procedures. It will provide agencies and groups (facing a

similar tfrustee situation) with a detailed history of the Exxon Valdez Oil Spill Restoration process, including highlights and pitfalls, so that others can benefit from
lessons learned in the groundbreaking EVOS effort. This published history will include references and an index.

02550 Alaska Resources Library and Information Services (ARL.IS) All Trustee Council Agencies ADFG Cont'd $140.3

. %
This project is the Trustee Councif's contribution to the Alaska Resources Library and Information Services (ARLIS). ARLIS serves as a central access point for

information generated through the restoration process. In addition, ARLIS acts as the public repository for reports and other materials generated as a result of the
cleanup, damage assessment, and restoration efforts following the spill.
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02570 Book on EVOS Science for General Readers S. Loshbaugh/Freelance Writing ADFG New $47.0 $0.0
1st yr., 1 yr. project

This project will produce a publication-ready, book-length manuscript about the scientific and restoration projects following the oil spill. Written for the intelligent lay
reader, it will emphasize the cutting-edge quality, adventurous experiences, ethical issues and lucid, non-technical explanations of findings. Based on interviews,
symposium presentations and review of the technical literature, it will include discussion of scientists' personal motivations, partnerships between Western and
indigenous knowledge systems, legal entanglements, technical advances, the interdisciplinary ecosystem approach, and the implications both process and findings
hold for future research design, science in the public arena, and the environment.

Project Management $200.0 $200.0

02250 Project Management ' All Trustee Council Agencies ALL  Contd $200.0 $200.0

Project management represents those costs incurred by the state and federal Trustee agencies in fulfilling their responsibility to ensure that individual projects are
managed consistent with the Memorandum of Agreement and Consent Decree, the Restoration Plan, and Trustee Council authorization. Tasks performed by project
managers include coordinating activities between principal investigators and the Restoration Office, reviewing project expenditure activity, assisting in the
development of project proposals, and tracking project reports. [Note: Detailed Project Description and budget not yet provided; expected FY 02 cost is $200,000.]
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Proj.No. Project Title Proposer Agency Conf'd Expected Request Request
All Proposals® Work Plan Only**
Total Continuing Projects FY 02 Expected: $4,704.1 $3,204.1
Total Continuing Projects FY 02 Requested: $5,104.7 $3,604.7
Total New Projects FY 02 Requested: $6,791.0 $6,791.0.
Total New & Continuing Projects FY 02 Requested: $11,895.7 $10,395.7

* 109 projects were received (41 continuing and 68 new). The costs included
for the following projects are estimates, as budgets have not yet been
prepared: 02154/Archaeological Repository Project Management ($29.1),
02250/Project Management ($200.0), 02350/ASLC Bench Fees ($300.0),
02455/GEM Data Management ($150.0), 02630/GEM Planning ($100.0),
02100/Public informatior/Science Management/Administration ($1,500.0). No
estimate has yet been developed for 02126/Habitat Protection Support and no
budget was submitted for 02636/Recovery Through Partnership with
Communities. ’

** The Work Plan Only column includes all projects except 02100/Public
Information/Science Management/Administration ($1,500.0). 02126/Habitat
Protection Support will also be funded outside of the work plan, but a cost
estimate is not yet included for that project.

NOTE: The FY 02 funding cap set by the Council is $6.5 million ($1.5 million
is expected for 02100/Administration and the balance for work plan projecis).
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Exxon Valdez Qil Spill Trustee Council

645 G Street, Suite 401, Anchorage, AK 99501-3451 907/278-8012 fax:907/276-7178

MEMORANDUM

TO: Restoration Work Force
PAG Representatives (Chuck Meacham, Chris Blackburn)

FROM: Mra Schubert, Program Coordinator
RE: FY 02 Restoration Proposals
DATE: April 18, 2001

This set of binders contains the Detailed Project Descriptions and detailed budgets
submitted in response to the Trustee Council’'s FY 02 Invitation to Submit Restoration
Proposals. In all, 107 research/monitoring/general restoration proposals totaling $10.4
million were received. Two additional proposals (02100/Administration and
02126/Habitat Protection Support) will be funded outside of the work plan. The
Council's funding cap for FY 02 is $6.5 million ($1.5 million is expected for 02100 and
$5 million for the work plan).

The front pocket of the first binder contains two spreadsheets:

1. A list of all proposals in numeric order. This list contains the project’s assigned
number and title, the name of the individual who submitted the proposal, and the
project’s assigned research cluster.

2. A list of all proposals by resource cluster. In addition to project number, title, and
proposer, this list contains an abstract of the project, the project’s assigned lead
agency, the amount of funding requested for FY 02, and the project’s duration
(the number of years for which funding is being requested from the Trustee
Council). For continuing projects, the spreadsheet also contains the FY 01
projection of the amount of funding needed in FY 02 (this column is labeled “FY
02 Expected”). Funding requests from non-Trustee agencies have been
adjusted by Restoration Office staff to include agency “GA” (general
administration).

Both of the spreadsheets are marked DRAFT. Please give me a call if you find any
errors or omissions. Lead agencies and research clusters were assigned by
Restoration Office staff, and are open to discussion.

The meeting of the Executive Director, Restoration Work Force, and two PAG
members to develop the Draft Work Plan will be held in the Restoration Office
(4th floor conference room) at 10:00 am Wednesday, June 6, 2001.

Federal Trustees State Trustees
U.S. Department of the Interior Alaska Department of Fish and Game
U.S. Department of Agriculture Alaska Department of Environmental Conservation
National Oceanic and Atmospheric Administration Alaska Department of Law



Exxon Valdez Qil Spill Trustee Council

645 G Street, Suite 401, Anchorage, AK 99501-3451  907/278-8012 {ax:907/276-7178

MEMORANDUM .

To:  Core Peer Reviewers
Stephen Braund, Pete Peterson, Jim Reynolds, Alan Springer, George Rose

From: Phil Mundy, Science Coordinator
phil_mundy@oilspill.state.ak.us

Re: Conventions for peer review of FY 02 proposals

Date: April 17,2001

The procedures for reviewing the FY 02 Detailed Project Descriptions (DPD) will
be similar to last year. As in past years Bob Spies will assign projects to reviewers and
send electronic review sheets for each project to each reviewer, and also send a memo
documenting standard procedure under separate cover.

1. Primary reviewers are asked to e-mail the electronic review form for their
projects to me with a copy to Deborah Florer, florer@amarine.com no later than the end of
business on Thursday May 17. Please pay close attention to the section entitled “Overall
assessment of this project and its relationship to the cluster and overall program.”
Secondary and tertiary reviewers are encouraged to do the same.

2. The subject line of the e-mail to me should read, FY 02 DPD 02nnn
where nnn is the project number. Please attach the review form as a word processor file,
and put the form inside the e-mail as text as a back up.

The explanation of how the electronic reviews will be used is as follows. At the
peer reviewers’ meeting the text of the primary reviewer’s recommendation, and
secondary and tertiary reviews, if available, will be projected on a screen during the
discussion. The text will be edited as the discussion of the DPD proceeds. At the end of
the discussion, the text should reflect as much as possible the sense of the group. The
Chief Scientist will refer to this text when he prepares his recommendation for the
Trustee Council. In this way, all participants can view the text as it evolves, and also
have access to at least the text of the primary review.

Please note that you need to be generally familiar with the full suite of DPD’s
because you are asked to evaluate the proposals on which you are the primary reviewer in
relation to the cluster (i.e., pink salmon) and overall restoration program. In addition to
the questions on the electronic review form, consider the following questions in relation
to the clusters and the overall program:

Are some projects especially important because they help achieve a balanced,
integrated, ecologically-oriented whole? See especially pages 29 — 32 of the Invitation to
Submit Restoration Proposals for Federal Fiscal Year 2002 (February 2001) and the

Federal Trustees State Trustees
U.S. Department of the Interior Alaska Department of Fish and Game

U.S. Department of Agriculture Alaska Department of Environmental Conservation
NaAatinnal Nananic Aand Atmannharia Adminintratinn Alaclka Nanartmant af | aa



Memo to Peer Reviewers, April 17, 2000

GEM Program document at http://www.oilspill.state.ak.us/. (Being generally familiar
with the Invitation would be helpful to your review.)

Are some projects worthwhile and technically appropriate but less important than
others?

Are some projects most appropriately considered to be within the normal.
management responsibilities of the Trustee agencies?

Are some new projects more important than some ongoing projects?
Are there important gaps?

For continuing projects, take special note of the “Explanation of Changes in
Continuing Projects” section of the DPD. This section is included with ongoing projects
to simplify your work.

As always, your continued cooperation is vital to success. Looking forward to
working with you. If you have any questions, please contact me, Bob, Sandra, or Molly.

cc: Bob Spies, Molly McCammon, Sandra Schubert, Andy Gunther



FY 02 WORK PLAN - INDEX OF PROPOSALS

Pro.No. Project Title Proposer Resource Cluster
L .2-BAA  Photographic and Acoustic Monitoring of Killer C. Matkin/North Gulf Oceanic Marine Mammals
Whales in Prince William Sound and Kenai Fjords  Society
02052 Community Invoivement Planning for GEM P. Brown- Schwalenberg/CRRC Subsistence
02100 Public information, Science Management, and All Trustee Council Agencies Public
Administration . Information/Science
Mgt./Admin.
02126 Habitat Protection and Acquisition Support Habitat Protection
02144 Common Murre Population Monitoring D. Roseneau/USFWS Seabird/Forage Fish
and Related Projects
02154 Archaeological Repository, Display Facilities, and J. Bittner/ADNR Archaeological
Exhibits for Prince William Sound and Lower Cook Resources
inlet .
02159 Surveys to Monitor Marine Bird Abundance in D. lrons/USFWS Seabird/Forage Fish
Prince William Sound During Winter and Summer and Related Projects
2002
02163-BAA  Alaska Predator Ecosystem Experiment in Prince  D. Duffy/Paumanck Solutions Seabird/Forage Fish
William Sound and the Guif of Alaska (APEX) and Related Projects
02163M Numerical and Functional Response of Seabirds to  J. Piatt/USGS Seabird/Forage Fish
Fluctuations in Forage Fish Density and Related Projects
Construction of a Linkage Map for the Pink Salmon  F. Allendorf/Univ. Montana Pink Salmon
Genome
02195 Pristane Monitoring in Mussels J. Short, P. Harris/NOAA SEA and Related
Projects
02210 Youth Area Watch R. Delorenzo/Chugach School Subsistence
District
02245 Community-Based Harbor Seal Managementand V. Vanek/ADFG, M. Riedel/Alaska Marine Mammals
Biological Sampling Native Harbor Seal Commission
02247 Kametolook River Coho Salmon Subsistence J. McCullough, L. Subsistence
Project Scarbrough/ADFG ‘
02250 Project Management All Trustee Council Agencies Project Management
022568 Sockeye Salmon Stocking at Solf Lake D. GillikinflUSFS Subsistence
02290 Hydrocarbon Database and Interpretation Service  J. Short, B. Nelson/NOAA Nearshore Ecosystem
02320 Sound Ecosystem Assessment (SEA): Printing the W. Hauser/ADFG SEA and Related
’ Final Report Projects
02333 Sea Otter Monitoring B. Henrichs/Native Village of Eyak Subsistence
02340 Toward Long-Term Oceanographic Monitoring of T. Weingartner/ UAF Ecosystem
the Gulf of Alaska Ecosystem Synthesis/GEM
Transition
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FY 02 WORK PLAN - INDEX OF PROPOSALS

Project Title

Alaska Sealife Center Bench Fees

The Exxon Valdez Ol Spill: Guidance for Future
Research Activities

Steller Sea Lion Monitoring

Planning for Long-Term Monitoring in the
Nearshore: Designing Studies to Detect Change
and Assess Cause

Alaska Salmon Shark Assessment

Assessment of Spot Shrimp Abundance in Prince
William Sound

Testing Archival Tag Technology in Alaska Saimon
Harlequin Duck Population Dynamics
O'Brian Creek Enhancement

Patterns and Processes of Population Change in
Selected Nearshore Vertebrate Predators

Design of a Video System for Remotely Monitoring
Seabirds at East Amatuli Island

Harbor Seal Recovery: Effects of Diet on Lipid
Metabolism and Health: Manuscript Preparation

Assessing Prey and Competitor/Predators of Pink
Salmon Fry

Gulf Ecosystem Monitoring and Research Program
Data System

Monitoring the Fall-Winter Herring Biomass to
Track the Recovery of the Prince William Sound
Herring Stock

Effects of Disease on Pacific Herring Population
Recovery in Prince William Sound

Proposer Resource Cluster
Public
Information/Science
Mgt./Admin.
C. Elfring/Polar Research Board, . Ecosystemn
NRC Synthesis/GEM
Transition

B. Henrichs/Native Village of Eyak Subsistence

T. Dean/Coastal Resources Nearshore Ecosystem
Associates, et al

J. Rice, L. Hulbert/NOAA Cutthroat Trout, Dolly
Varden, and Other Fish

C. Hughey/ Valdez Native Tribe, C. Subsistence
O'Clair/f NOAA

J. Nielsen/USGS-BRD Cutthroat Trout, Dolly

Varden, and Other Fish
D. Rosenberg/ADFG Nearshore Ecosystem
Chenega Bay IRA Council Subsistence

J. Bodkin, D. Esler/lUSGS-BRD, T. Nearshore Ecosystem
Dean/CRA, Inc.

A. Kettle/lJSFWS Seabird/Forage Fish
and Related Projects

R. Davis/Texas A&M Marine Mammals

R. Thorne/PWSSC SEA and Related
Projects

Restoration Office Ecoéystem
Synthesis/GEM
Transition

R. Thorne/ PWSSC Pacific Herring

G. Marty/Univ. of California, Davis Pacific Herring

GEM Data System Specification S. Marley Ecosystem
Synthesis/GEM
Transition

Effects of Oiled Incubation Substrate on Pink R. Heintz/NOAA Pink Salmon

Salmon Reproduction

Effects of Food Stress on Survival and J. Piatt/USGS-BRD, A. Seabird/Forage Fish

Reproductive Performance of Seabirds Kitaysky/Univ. of Washington and Related Projects
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FY 02 WORK PLAN - INDEX OF PROPOSALS

i.No. Project Title
Proj.No Project Title Proposer Resource Cluster

L J6-BAA  Links Between Persistent Oil in Mussel Beds and S. Rice/NOAA, T. Dean/Coastal Nearshore Ecosystem

Predators Resources Associates, S.
Jewett/UAF
02492 Were Pink Salmon Embryo Studies in Prince J. Thedinga/NOAA » Pink Salmon
William Sound Biased?
02503 Orca Inlet Restoration B. Henrichs/Native Village of Eyak Subsistence
02507 Nuchek Subsistence Camp B. Henrichs/Native Village of Eyak Subsistence
02532 Coupling of Oceanic and Nearshore: The Search G. Irvine/USGS Nearshore Ecosystem
for Indicator Species
02535 EVOS Trustee Council Restoration Program Final EVOS Restoration Office Public
Report Information/Science
Mgt./Admin.
02536 Synthesis of Spill Damaged Resource Information  T. Gotthardt, K. Boggs/UAA Ecosystem
into the Heritage Data Management System Synthesis/GEM
Transition
02538 Evaluation of Two Methods to Discriminate Pacific  T. Otis/ADFG, R. Heintz/NOAA Pacific Herring
Herring Stocks along the Northern Gulf of Alaska
02543 Evaluation of Qil Remaining in the Intertidal from J. Short/NOAA Nearshore Ecosystem
the Exxon Valdez Oil Spill
’ij Assessing Harbor Seals: Methods to Identify M. Castellini/UAF Marine Mammals
N Metabolic Responses to Environmental Change
02550 Alaska Resources Library and Information Services All Trustee Council Agencies Public
(ARLIS) Information/Science
Mgt./Admin.
02552-BAA  Exchange Between Prince William Sound and the  S. Vaughn/Prince William Sound  SEA and Related
Gulf of Alaska Science Center Projects
02556 Mapping Marine Habitats: The First Step in a C. Schoch/Kachemak Bay Nearshore Ecosystem
Spatially Nested Monitoring Program Research Reserve .
02558 Harbor Seal Recovery: Application of New S. Atkinson/UAF Marine Mammals
Technologies for Monitoring Health .
02561 Evaluating the Feasibility of Developing a D. Roseneau/USFWS Seabird/Forage Fish
- Community- Based Forage Fish Sampling Project and Related Projects
for GEM
02565 Bottom-Up vs. Top Down: What Forces Control C. Schoch/Kachemak Bay Nearshore Ecosystem
Variability in Kachemak Bay? Research Reserve
02569 Linked Monitoring Network for the Gulf of Alaska: A C. Schoch/Kachemak Bay Nearshore Ecosystem
Workshop Research Reserve, G. Eckert/UAS .
02570 Book on EVOS Science for General Readers S. Loshbaugh/Freelance Writing  Public
: Information/Science
Mgt./Admin.
2974-BAA  Assessment of Bivalve Recovery on Treated D. Lees/Littoral Ecological & “Nearshore Ecosystem
_'_‘ Mixed-Soft Beaches in Prince William Sound Environmental Services
05—5"78 The Marine Macrofauna of Prince William Sound: N. Foster, H. Feder ‘ Nearshore Ecosystem

An Annotated List
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02589-BAA
02593

02597-BAA
02600

02601-BAA
02603

02604
02608
02810

02612

02614

02617

02618-BAA

02621

02622

02624-BAA
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FY 02 WORK PLAN - INDEX OF PROPOSALS

Project Title

Evaluation of Airborne Remote Sensing Tools for
GEM Monitoring

PWSRCAC - EVOS Long Term Environmental
Monitaring Program

River Otters and Fishes in the Nearshore
Environment: A Synthesis

Ocean Color Time Series of Prince William Sound

Synthesis of the Ecological Findings from the EVOS
Damage Assessment and Restoration Programs,
1889-2001

GEM Transition: Addressing Methodological Data
Gaps

Implementation of an Ocean Circulation Model A
Transition from SEA to GEM

Gear Selectivity in Trawl Surveys along the
Northern Guif of Alaska

Permanent Archiving of Specimens Collected in
Nearshore and Deep Benthic Habitats

Long-Term Temperature/Salinity Monitoring Within
the Alaska Coastal Current

Kodiak Archipelago Youth Area Watch

Detecting and Understanding Marine-~Terrestrial
Linkages in the Kenai River Watershed

Monitoring Program for Near-Surface Temperature,
Salinity, and Fluorescence in the Northern Pacific
Ocean

Standing Stock and Secondary Production of
Zooplankton in Prince William Sound

Measurements of Tide Rip Front Variability in Cook
Inlet

Kenai River Flats Conservation Easement and
Public Education

Digital Maps from Existing Seasonal Environmental
Sensitive Area Maps: Cook Inlet/ Kenai Peninsula

A CPR-Based Plankton Survey Using Ships of
Opportunity to Monitor the Gulf of Alaska

Proposer

E. Brown/UAF, J.
Churnside/NOAA

J. Devens/ PWSRCAC
S. Jewett/UAF

S. Pegau/ OSU

R. Spies/EVOS Chief Scientist, et

al
T. Kline/ PWSSC
J. Wang/UAF

W. Bechtol/ADFG

N. Foster/UAF

T. Weingariner/UAF

T. Schneider/Kodiak Island

Borough School District
W. Hauser/ADFG

S. Okkonen/UAF

R. Hopcroft, K. Coyle/UAF

S. Saupe/CIRCAC

M, Kuwada/ADFG

J. Whitney/ NOAA

S. Batten/SAHFOS, D.
Welch/DFOC

DRAFT

Resource Cluster

Ecosystem
Synthesis/GEM
Transition

Nearshore Ecosystem
Nearshore Ecosystem

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

SEA and Related
Projects

SEA and Related
Projects

Ecosystem
Synthesis/GEM
Transition

Nearshore Ecosystem

Ecosystem
Synthesis/GEM
Transition

Subsistence
Habitat improvement

Ecosystem
Synthesis/GEM
Transition

SEA and Related
Projects

Ecosystem
Synthesis/GEM
Transition

Habitat Improvement

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition
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¢ .7-BAA

02628-BAA

02629-BAA

02630

02633

02634

02636-BAA

02643

02644

02646-BAA

02648-BAA
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FY 02 WORK PLAN - INDEX OF PROPOSALS

Project Title

A Symbiotic Acoustic Signal Processor to Increase
Stock Assessment Effort

Resurrection Bay Contaminant Survey

Development of a Paradigm for Ecosystem
Monitoring

Planning for Long-Term Monitoring and Research
Program

Acquisition of Chemical, Physical, and Biological
Information on Kodiak Regional Water Quality

Expanding the Seabird Tissue Archival and
Monitoring Project (STAMP) Program for GEM

Ecosystem Recovery Through a Partnership with
the Spill-Impacted Communities

Online Early Life History Database for the Northeast

Pacific Ocean, Gulf of Alaska and Southeast Bering
Sea

Field Experiments for Testing Spill-lmpacts
Hypotheses from Long-Term Monitoring

High Frequency Surface Wave Radar Test in Prince

William Sound

Design of the Environmental Specimen Bank
Program for GEM

Molecular Biomarkers as a New Technigue for
Assessing Physiological Contaminant Stress

Information Dissemination through the Web;

Developing an Interactive Database on Southcentral

Alaskan Seaweeds

Cost Effective Data Acquisition Using Adaptive
Sampling and Combining Information Strategies

Reconstructing Sockeye Populations in the Guif of
Alaska over the Last Several Thousand Years

Links Between Persistent Qil in Mussel Beds and
Predators

Transition Support for the GEM Data Manager

Proposer

J. Dawson/BioSonics, Inc.

P. Homan/ Qutekcak Native Tribe .

R. Thorne/PWSSC

Restoration Office

R. Ward/Kodiak Area Native
Association

D. Roseneau/USFWS, G.
York/BRD, P. Becker/NIST
K. Adams, B. Perrine, R.
Mullins/Cordova

J. Duffy-Anderson/NOAA

G. Shigenaka/NOAA HAZMAT

A. Kotlarov/Alaska Marine
Technology Corp.

P. Becker/NIST

G. Shigenaka/NOAA HAZMAT

M. Stekoll/UAS

D. Dorsett/Baylor Univ.

D. Finney/UAF

8. Rice/NOAA, T. Dean/Coastal
Resources Associates, S. Jewetl/
UAF

C. Falkenberg/ECOlogic Corp.

DRAFT

Resource Cluster

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

Ecosystern
Synthesis/GEM
Transition

Seabird/Forage Fish
and Related Projects

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

Nearshore Ecosystem

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

Nearshore Ecosystem

Nearshore Ecosystem

Ecosystem
Synthesis/GEM
Transition

Sockeye Salmon

Nearshore Ecosystem

Ecosystem
Synthesis/GEM
Transition
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FY 02 WORK PLAN - INDEX OF PROPOSALS

Proj.No. Project Title
6 Retrospective Analysis of Nearshore Marine

02657

02659

02662

02663

02664

02667

02668

Communities Based on Analysis of Archaeological
Material and Isotopes

Analysis of Genomic Stress Response in Sea
Otters

Preparation and Publication of Results from SEA
and NVP Avian Predation Studies

Natural Life Restoration by Manulipitation
"Watchdog Tool" for Sampling and Monitoring

Retrospective Analysis of 30 Years of Seabird
Distribution and Diet Data

Effectiveness of Citizens' Environmental Monitoring
Program

Developing an Interactive Water Quality and Habitat
Database and Making it Accessible on the Web

Hooligan Research

Coordinating Volunteer Vessels of Opportunity to
Collect Oceanographic Data in Kachemak Bay and
Lower Cook Inlet

Continuing Decline of Pigeon Guillemots in the
Oiled Portion of Prince William Sound

02674-BAA  Assessing Pigeon Guillemot Restoration

02677

Techniques and Feathers as Biomonitors

English Bay River Sockeye Salmon Enumeration
Project

02678-BAA  Identifying Community-Based Ways to Use

02680

Commercial Fisheries Bycatch for Scientific Gain

Remote Delivery of Persistent Organic
Contaminants in Alaska Fishes

Proposer

G. Irvine/USGS, J. Schaaf/NPS

C. Mohr, J. Stott/UC Davis, B.
Ballachey/USGS

M. Bishop/ PWSSC
J. Rusher/Rusher's Services
J. Rusher/Rusher's Services

J. Piat/USGS

S. Mauger/Cook Inlet Keeper

J. Cooper/Cook Inlet Keeper

B. Henrichs/Native Village of Eyak

D. Stram, C. Schoch/Kachemak
Bay Research Reserve

D. Irons/USFWS, D. Roby/OSU

J. French/Pegasus Enterprises, G.
Divoky/UAF

C. Kvasnikoff/Nanwalek IRA
Council

W. Wilson/ LGL Alaska Research
Associates

S. Rice, J. Short, A. Moles/INOAA

page 6 DRAFT

Resource Cluster

Nearshore Ecosystem

. Nearshore Ecosystem

Seabird/Forage Fish
and Related Projects

Nearshore Ecosystem
Nearshore Ecosystem

Seabird/Forage Fish
and Related Projects

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition

Subsistence

Ecosystem
Synthesis/GEM
Transition

Seabird/Forage Fish
and Related Projects

Seabird/Forage Fish
and Related Projects

Subsistence

Ecosystem
Synthesis/GEM
Transition

Ecosystem
Synthesis/GEM
Transition
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Lead Newor FY02 Fyo2 FY03
Proj.No. Project Title Proposer Agency Cont'd Expected Request Request
Pink Salmon $279.0  $231.8  $116.3
02190 Construction of a Linkage Map for the Pink Salmon Genome F.'Allendorf/Univ. Montana ADFG Contd $240.0 $168.0 $80.3

7th yr., 7 yr. project

Thts project will complete the analysis of experiments conducted at the Alaska Sealife Center that use the linkage map to test for effects of regions of the genome on
traits that are important to recovery of pink salmon (e.g., growth and survival). Sexually mature adults from the 1999 cohorts produced from wild pink salmon
collected from Likes Creek are expected to return to Resurrection Bay and the Sealife Center in August and September 2001. Genotypes in released fry will be
compared to returning adults to test for genetic differences in marine survival and other life history traits (e.g., body size, egg number, and egg size). [Note: This
project, which was scheduled to close out in FY 02, is now requesting $80,300 for FY 03.]

02476 Effects of Oiled Incubation Substrate on Pink Salmon R. Heintz/NOAA NOAA Contd $39.0 $39.8 $36.0
Reproduction : 4th yr., 5 yr. project

Populations are maintained through successful reproduction; this project is designed to determine if exposure to oil impairs pink salmon reproduction. Examination of
the ability of the parental generation (P1) to produce offspring (F1) is underway. The P1 was exposed when they incubated in 1998; the F1 incubated in clean water
beginning in FY 01. After the F1 emerges in spring 2001, the fish will be marked and released. At the end of FY 02, the released fish will be recovered when they
return as mature adults. At that time, the project will measure the ability of the F1 o produce viable offspring (F2). A diminished ability to produce the F2 generation
represents a genetic effect transmitted to unexposed generations. Such an effect was demonstrated in similarly treated pink salmon in 1997, but corroborating data

do not exist.

02492 Were Pink Saimon Embryo Studies in Prince William Sound J. Thedinga/NOAA ' NOAA Cont'd $24.0 $0.0
Biased? 2nd yr., 2 yr. project

Effects of the oil spill on wild pink salmon embryo survival in Prince William Sound are disputed among government- and industry-sponsored researchers. Exxon
contends that the government's conclusions that reduced embryo viability in ciled streams was caused by persistent oil contamination were biased because sampling
times were earlier in oiled streams than in reference streams. Experimental studies to determine the ability to discriminate eggs killed by sampling (shock mortality)
and previously dead eggs were conducted to help ascertain if estimates of embryo survival in the sound were accurate or biased. Preliminary results indicate that
shock resistance of eggs increased in a sigmoidal fashion from the end of September to mid November and that the timing of egg examination after being pumped
from a stream is critical in differentiating shocked eggs from previously dead eggs. By removing eggs pumped from streamn gravel soon after sampling, shocked eggs
were easily discernible and could easily be separated from previously dead eggs. These results suggest that further examination of procedures used for egg
sampling in the sound following the oil spill would not help clarify the controversy over potential biased estimates of egg survival.
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Lead New or FY02 Fygz  FYO03

Proj.No. Project Title Proposer Agency Contd  Expected Reguest Request
Pacific Herring $47.1  $210.7  $856
02457-BAA  Monitoring the Fall-Winter Herring Biomass to Track the R. Thorne/ PWSSC NOAA New $86.0 $85.6

' Recovery of the Prince William Sound Herring Stock _ 1styr., 2 yr. project

The herring poputlation in Prince William Sound has declined about fifty-fold since the oil spill and is in a virtual state of collapse. Recent infrared scanning surveys
have revealed intense predator activity on overwintering aggregations of herring, which includes several predators that are either threatened or oil-damaged species.
The spill is implicated as a factor in this decline. A limited monitoring program has been maintained by the Oil Spill Recovery Institute and the Alaska Department of
Fish and Game. Because of the critical state of this resource and its importance to the health of the sound, this project will expand the survey effort by including fall
surveys of adults and juveniles as a measure of mortality and an early indicator of future recovery.

02462 Effects of Disease on Pacific Herring Population Recovery in G. Marty/Univ. of Califomia, Davis ADFG Cont'd $0.0 $77.4 $0.0
Prince Wmiam Sound 4th yr., 3 yr. project

The Pacific herring population of Prince William Sound has not recovered from severe population decline in 1993. The Alaska Department of Fish and Game now
predicts that fisheries closed since 1999 will not open for several years. Long-term systematic disease monitoring and research since 1994 has shown a clear
relationship between disease prevalence and population change, and this information significantly improves the ability to forecast population change. Because of the
importance of Pacific herring in the Prince William Sound ecosystem, and the importance of this project to marine fisheries worldwide, an additional year of disease
study is proposed to ensure seamiess flow of data from this project to GEM.

02538 Evaluation of Two Methods to Discriminate Pacific Herring T. Otis/ADFG, R. HeintzINOAA ADFG Cont'd $47.1 $47.3 $0.0
Stocks along the Northern Gulf of Alaska _ 2nd yr., 2 yr. project

This project will perform a comparative investigation of two promising stock identification techniques for Pacific herring -- elemental analysis of otoliths and fatty acid
profile analysis of select soft tissues. Limited samples from Sitka Sound, Prince William Sound, Kamishak Bay, Kodiak Island, and Togiak will be collected and
analyzed to determine if stock differences are detectable by each procedure, and at what scale. Successful results from this pilot study should be followed up with
future evaluations of the temporal and structural (i.e., sex, age, maturily) stability of these biomarkers.

SEA and Related Projects $150.6 $551.3 $140.0

02195 Pristane Monitoring in Mussels J. Short, P. Harris/NOAA NOAA Contd $50.0 $55.0 $55.0
7th yr., 7 yr. project

This project has focused on elucidating the transport mechanism of pristane from Neocalanus ssp copepods into mussels in Prince William Sound for the previous six
years. In FY 00 and FY 01 the utility of monitoring the response of pristane in mussels to mass-release of juvenile pink salmon from Prince William Sound hatcheries
was successfully initiated, using pristane concentration levels. This project will continue with this direction to assess feeding conditions for juvenile pink salmon during
the critical period of initial marine residence, and will forecast survivals through his period. Forecasts will be compared to actual returns to assess reliability. [Note:
The principal investigators have proposed that this project be continued indefinitely.]
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’ lead Newor FY02 Fyo2 FYO03
Proj.No. Project Title Proposer Agency Cont'd Expected Request Request
02320 Sound Ecosystem Assessment (SEA): Printing the Final Report W. Hauser/ADFG ADFG Contd $0.0 $6.2 $0.0

8th yr., 8 yr. project

This project will print, bind and distribute the Sound Ecosystem Assessment (SEA) final report. The integrated final report is a required document expected to exceed
1,000 pages (some with color). Funding for copying, binding and mailing the final report was provided in FY 00, but completion has been delayed and the
encumbered funds cannot be spent after June 30, 2001. The FY 00 unused funds will lapse.

02452-BAA  Assessing Prey and Competitor/Predators of Pink Salmon Fry  R. Thorne/PWSSC NOAA Cont'd $0.0 $38.9 $0.0
2nd yr., 2 yr. project

Research shows that macro zooplankton and adult walleye pollock densities are the primary biological forcing variables effecting pink salmon fry survival. A program
to make these estimates was initiated in spring 2000 by a partnership of organizations including the Oil Spill Recovery Institute (OSRI), Sound Emergency Response
Vehicle System and the Alaska Department of Fish and Game. The Trustee Council provided funds to expand this effort in 2001 (Project 01452), including
interaction with Project 01195 which is studying the use of pristane concentration in mussels to estimate pink salmon fry survival. FY 02 funding will finalize the survey
design and recommend procedures as a potential element in GEM (the Trustee Council's long-term monitoring program), OSRI, or a combined institutional monitoring
program.

02552-BAA  Exchange Between Prince William Sound and the Guif of S. Vaughn/Prince William Sound NOAA Cont'd- $100.6 $102.5 $0.0
Alaska Science Center 3rd yr., 3 yr. project

One of the least understood physical processes that influence the biological components of Prince William Sound is the exchange between the northern Gulf of
Alaska and Prince William Sound. This project will document the interannual variability in water mass exchange between Prince William Sound and the adjacent
northern Guif of Alaska at Hinchinbrook Entrance, and identify mechanisms governing this exchange. The project will deploy an upward looking ADCP mooring in
Hinchinbrook Entrance to create time series of velocities spanning three years. The mooring will be equipped with a CTD to create a time series of deep temperature
and salinity. To identify the dominant factors that govern Prince William Sound/Gulf of Alaska exchange, the mooring velocity and deep temperature/salinity time
series will be combined with meteorological and physical data collected under other research programs already in progress.

02601-BAA  GEM Transition: Addressing Methodological Data Gaps T. Kline/ PWSSC NOAA New $189.5 $85.0
1styr., 2 yr. project

Recent research using natural stable isotope abundance has shown that the advective regime connecting the northern Gulf of Alaksa with Prince William Sound may
affect recruitment and nutritional processes in fish. Prince William Sound isotope data has also been used to measure relative trophic level. The trophic levels of
landed fish appear to undergo long-term systematic shifts. Accordingly, GEM will need to use stable isotope abundance to address the effects of advective processes
and anthropogenic trophic level effects on fish and other ecosystem components as part of long-term monitoring studies. However, there are presently data gaps in
the stable isotope methodology that can be addressed within the next year using GLOBEC and OSRI sampling platforms. This study will (1) address inter-species
isotope effects among macro-zooplankton taxa and (2) develop non-lethal isotope sampling for fishes. .
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Proj.No. Project Title Proposer Agency Cont'd Expected Request Request
02603 Implementation of an Ocean Circulation Model: A Transition J. Wang/UAF ADFG New $73.2 $0.0
from SEA to GEM

1styr., 1 yr. project
This project will establish a 3-D ocean circulation model in the Gulif of Alaska to lay down a foundation for GEM in order to couple this model to a hydrological model
and a biological model. This model will cover the entire gulf, including Prince William Sound and Cook Inlet. The horizontal resolution of this model is 4'x2' minutes

(about 3.7km at 60"N). This model will be forced by tides, the Alaska Current inflow/outflow, freshwater discharge, and wind stress derived from the National Center
for Environmental Prediction. .

02617 Standing Stock and Secondary Production of Zooplankton in R. Hopcroft, K. Coyvle/UAF ADFG New $86.0 30.0
Prince Wl”lam Sound 1st yr., 1 yr. project

Understanding the seasonal cycles and inter-annual variability of zooplankton is essential for understanding the success of higher vertebrate trophic levels.

Systematic sampling of the zooplankton in central waters of Prince William Sound was discontinued in 1997 with the completion of the SEA project (/320) and
although the Gulf of Alaska GLOBEC program began in that same year, its sampling techniques are not comparable to the SEA and earlier data sets. This project will
set the stage for GEM activities by enhancing current sampling within the GLOBEC program to allow direct comparison to earlier data sets, and integrate this with
detailed analysis of recent nearshore zooplankton collected by Prince William Sound Aquacuiture Corporation hatcheries.

Sockeye Salmon $102.8 $0.0

02649 Reconstructing Sockeye Populations in the Guif of Alaska over D. Finney/UAF ADFG New $102.8 $0.0

This project will reconstruct the last 2,000 years of changes in sockeye salmon abundance in Eshamy Lake (Prince William Sound) and Upper Russian Lake (Kenai
River watershed) by analyzing N in lake sediments. This new data will be synthesized with ongoing studies at Karluk Lake (Kodiak Island). The research question is:
What is the normal variability in sockeye salmon populations in the Guif of Alaska? This research will contribute to development of the GEM program by providing a
historical perspective on present conditions and by developing new hypotheses about the climatic causes of population fluctuations in Gulf of Alaska salmon.

Cutthroat Trout, Dolly Varden, and Other Fish $0.0 $133.8 $0.0

02396 Alaska Salmon Shark Assessment J. Rice, L. Hulbert/NOAA NOAA Cont'd $0.0 $29.2 $0.0
3rd yr., 2 yr. project

This project will fund a closeout year of data analysis and manuscript preparation for this two year study of salmon sharks in Prince Willlam Sound. Funding will cover
analysis and final write-up of (a) data transmitted from satellite tags deployed on salmon sharks that will be scheduled to transmit during winter and spring of 2002, (b)
data transmitted from satellite tags deployed on salmon sharks that will transmit when sharks frequent surface waters during summer, and (c}stomach samples
collected during 2001 field sampling and pre-arranged stomach sample collections from the Copper River gillnet fleet and the Prince William Sound salmon seine fleet
during the 2001 commercial fishing season. The funding will also cover FY 02 Argos time, NOAA Joint Tariff Agreement costs for satellite tag data recovery, and
contracted data analysis. The final report will describe salmon shark movements, habitat utilization, regional fidelity, and diet composition from data collected during
the project.
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Proj.No. Project Title Proposer Agency Confd Expected Request Request

02404 Testing Archival Tag Technology in Alaska Salmon J. Nielsen/USGS-BRD - DOl Cont'd $104.6
2nd yr., 2 yr. project

Archive tags with temperature and light-geolocation sensors will be monitored for post-smolt coho salmon in Cook Inlet. Light/location relatlonshrps specific to the
Guif of Alaska developed under Project 00478 will be applied in this study of movement and migration paths for coho salmon during maturation in ocean environments
in Cook Inlet. Salmon for this study will be reared in captivity (at the Alaska Department of Fish and Game hatchery at Fort Richardson) to 1+ year of age
{200-250mm) and released in Cook Inlet as part of the department's Ship Creek sport-fishing hatchery release. FY 01 includes pilot studies of {ag retention, behavior,
and growth for coho in captivity. Ship Creek coho will be tagged mid-May. A spring release experiment in the first year will be contingent on the successful
implementation and retention of these tags. Surveys for early jack recoveries will be done at the Ship Creek weir and among sport fishers. Monitoring for adult tag
recoveries will be done in the coho commercial fishery in Cook inlet and the derby sport fishery on Ship Creek. Archive tagged fish will be used to document coho
salmon use of marine habitats, migration routes, contribution to the sport fishery, and hatchery/wild interactions for salmon in Cook Inlet.

Marine Mammals $153.4  $358.5  $102.0
02012-BAA  Photographic and Acoustic Monitoring of Killer Whales in C. Matkin/North Gulf Oceanic NOAA Contd $79.7 $74.9
Prince William Sound and Kenai Fjords Society . 10th yr.

. This project will continue the monitoring of the damaged AB resident pod and the potentially endangered AT1 transient population as well other Prince William
Sound/Kenai Fjords killer whales, Monitoring has occurred on a yearly basis since 1984. Methods include the photo-identification of individual whales and acoustic
monitoring with remote and vessel-based hydrophone systems. The project continues interpretation of current and previous data as well as data collected with other
funds.

02245 Community-Based Harbor Seal Management and Biological V. Vanek/ADFG, M. Riedel/Alaska ADFG Cont'd $25.0 $26.8 $0.0
Sampling Native Harbor Seal Commission gth yr., 9 yr. project

Under this project, village-based technicians are selected by the Alaska Native Harbor Seal Commission and trained by the Alaska Department of Fish and Game to
collect biological samples fromn harbor seals. The samples are transported to Anchorage or Kodiak for further sampling and distribution to participating scientists for
analysis and the University of Alaska museum for archiving. in FY 02, the sample collection program in Prince William Sound, lower Cook Inlet, around Kodiak island,
and along the Alaska Peninsula will continue. The Alaska Native Harbor Seal Commission will produce and distribute a newsletter with summaries of the biological
sampling program. FY 02 is the close out year for this project.

02441-BAA  Harbor Seal Recovery: Effects of Diet on Lipid Metabolism and R. Davis/Texas A&M ADFG Contd $0.0 $68.1 $0.0
Health: Manuscript Preparation ath yr., 4 yr. project

ThIS project will complete the analysis of samples that were taken by this project in earlier years, but that could not be completed due to a shor}age of funds available
to the Trustee Council in FY 01. In addition, a final report and five manuscnpts will be prepared The results will provide a better understanding of the nutritional role
of lipid and how it changes with diet in harbor seals. Analysis of the remalmng samples is needed to resolve the temporal scale of changes in fatty acid composition
under different diets, and will allow better interpretation of field data for wild harbor seals.
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02546 Assessing Harbor Seals: Methods to Identify Metabolic M. CastelliniflUAF : ADFG New . $50.4 $0.0
: Responses to Environmental Change : 1styr., 1 yr. project

This project will provide final design and sensitivity testing for a sampling scheme and software approach to monitoring population-wide health patterns in harbor

seals. Much like the concept of genetic fingerprinting, this method uses a novel blood chemistry fingerprinting technique that can easily separate sub-populations of

animals based on a suite of 20-30 blood chemistry values. The proposers termed this method "Metabolic Identity" and intend to use it as the core of a long-running

GEM proposal. The FY 02 project will conduct the pre-development testing of the method and test its strength and robustness.

02558 Harbor Seal Recovery: Application of New Technologies for S. Atkinson/UAF ADFG Cont'd $128.4 $133.5 $27.1

Monitoring Health 2nd yr., 3 yr. project

This project will investigate the potential for new technologies to assess and monitor the endocrine and immune systems as diagnostic measures of the health of
harbor seals. Analysis of thyroxine (T,), triiodothyronine (T,), and cortisol (primary metabolic and gluconeogenic hormones), and measurement of immunoglobulins
(IgG, IgM, and IgA) and the body burden of organochlorine contaminants will provide an assessment of both permanently captive seals as well as seals that are
brought into the Alaska Sealife Center for rehabiiitation. Once the profiles of healthy seals and those failing to thrive in their natural environment are assessed, these

techniques will be evaluated for routine monitoring of free-ranging seals in an effort to restore this species. [Note: Alaska SeaLife Center bench fees will need to be
added to this project.]

Nearshore Ecosystem $130.0 $2,420.2 $609.0

02290 Hydrocarbon Database and Interpretation Service J. Short, B. Nelson/NOAA NOAA Contd $35.0 $35.0 $35.0
' 11th yr.

This ongoing project provides data and sample archiving services for all samples collected for hydrocarbon analysis in support of Trustee Council projects. These
data represent samples collected since the oil spill in 1989 to the present and include environmental and laboratory National Resource Damage Assessment and
restoration data. Additionally, this project provides interpretive services for hydrocarbon analysis, public releases of the hydrocarbon and pristane databases, and
storage and maintenance of the hydrocarbon sample archives. [Note: The principal investigator has proposed that this project be continued indefinitely.]

02395 Planning for Long-Term Monitoring in the Nearshore: Designing T. Dean/Coastal Resources DOI New $92.0

Studies to Detect Change and Assess Cause Associates, et al 1styr., 2 yr. project

This project will produce a draft nearshore monitoring plan that prdvides a framework for future monitoring that is practical, sensitive , and cost-effective. The process
to be used in creating this plan will be to formulate hypotheses with respect to potential changes to the nearshore environment, identify questions that must be
answered before a design can be developed to address these hypotheses, answer design questions by analyzing existing data or conducting directed field studies,

and conduct cost-benefit analyses to identify the most powerful monitoring that can be incorporated into GEM. Workshops will be held during the course of plan
development to seek input from the Trustee Council and stakeholders.
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02407 Harlequin Duck Population Dynamics D. Rosenberg/ADFG ADFG Cont'd $68.7 $43.0
A 3rd yr., 4 yr. project

Harlequin duck populations have not recovered from the effects of the oil spill. Populations are declining in oiled areas of Prince William Sound while increasing in
unoiled areas. This project will conduct late-winter boat surveys to assess the recovery of ducks inhabiting oiled areas. Population structure, abundance, and
recruitment will be compared between oiled and unoiled areas in Prince William Sound to assess trends, population dynamics, and the progress of recovery. The
surveys will also help identify changes to the Gulf of Alaska ecosystem and improve the ability to differentiate between natural and man-caused population changes.
FY 02 will be the final year of field-work for the project.

02423 Patterns and Processes of Population Change in Selected J. BodKin, D. Esler/lUSGS-BRD, T. DOI Cont'd $361.6  $250.0
Nearshore Vertebrate Predators Dean/CRA, Inc. 4th yr., 5 yr. project

Sea otters and harlequin ducks have not fully recovered from the oil spill. This project will explore links between oil exposure and the lack of population recovery, with
the intent of understanding constraints to recovery of these species and the nearshore environment. In FY 02, sea otter work will include aerial surveys of distribution
and abundance, estimates of age-specific survival rates, and examination of spatial and temporal patterns of change in abundance in relation o prey production.
Harlequin duck field studies will examine the relationship between survival and CYP1A. Captive experiments on harlequin ducks will examine the relationships
between oil exposure and CYP1A induction, and metabolic and behavioral consequences of exposure. [Note: Alaska Seal.ife Center bench fees will need to be
added to this project.]

02486-BAA  Links Between Persistent Oil in Mussel Beds and Predators 8. Rice/NOAA, T. Dean/Coastal NOAA New $170.8 $130.0
Resources Associates, S. 1styr., 2 yr. project
Jewett/UAF

Links between ofi-contaminated mussel beds and impacts on infauna and vertebrate predators have been inferred, but have not been definitively demonstrated.
Significant oil concentrations in some mussel beds have persisted to present, much longer that originally expected, and may explain contemporary observations of
vertebrate predator exposure o oil. The possibility that oiled beds are long-term sources of vertebrate contamination was unanticipated, and has implications for
future monitoring and response decisions in the event of future spills. In a more holistic approach that in the past, this project will examine evidence for links between
persistence of Exxon Valdez oil in mussel beds, infauna, and in nearshore vertebrate predators.

02532 Coupling of Oceanic and Nearshore: The Search for Indicator G. Irvine/USGS DOl New $121.3 $0.0
Species 1styr., 1 yr. project

This project will (@) identify nearshore species whose abundances are coupled with low-frequency dynamic processes (e.g., regime shifts) occurring in the cceanic
realm, and that could serve as sentinels of change for GEM, (b) examine other types of trends occurring for nearshore species with historical records (e.g.,
longer-term decline, increases, etc,), and (¢) propose mechanisms that could be responsible for cyclical or directional changes in species abundances, thereby

identifying processes that could also be monitored. .
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02543 Evaluation of Oil Remaining in the Intertidal from the Exxon J. Short/NOAA NOAA Contd $95.0 $113.1 $0.0
Valdez Ol Spi" 2nd yT., 2 yr. project

This project will assess the amount of oil remaining from the oil spill on shorelines within Prince William Sound in FY 01. A stratified random sample of shoreline will

. be intensively sampled for surface and subsurface oil to estimate length of oiled shoreline, area and volume of oiled sediment, and volume of oil. Approximately 8 km
will be sampled by digging about 8,000 pits to discover and quantify subsurface oil. In FY 02, Phase lll of this project will be devoted to data and chemical analysis,
preparation of a final report, and journal publications. No fieldwork is proposed for FY 02. ’

02556 Mapping Marine Habitats: The First Step in a Spatiaily Nested C. Schoch/Kachemak Bay ADFG New $50.0 $0.0
Monitoring Program Research Reserve 1styr., 1 yr. project '

Groups, individuals, and programs as diverse as natural resource agencies, local governments, researchers, conservation advocates in Cook Inlet and Kachemak
Bay, and GEM can benefit from a comprehensive, high resolution database of shoreline and nearshore habitats, and from information on the physical changes seen
through time. At present, no such detailed database or monitoring program exists within the Gulf of Alaska. This project will use a method adopted along the US west
coast to gather such habitat information in a cost-effective yet detailed manner. The method relies on a nested hierarchical nearshore classification based on the
physics of the environment to select replicate shore sites for monitoring algal and invertebrate diversity.

02565 Bottom-Up vs. Top Down: What Forces Control Variability in C. Schdch/Kachemak Bay ADFG New $49.9 $0.0
Kachemak Bay? Research Reserve 1styr., 1 yr. project

This project will establish intertidal and subtidal transects on rocky and sediment shores in Kachemak Bay and will study the relationship between bottom-up controls
(current patterns, nutrient concentrations, phytoplankton distributions) and the spatial patterns of adult populations and their larvae over time. The primary goal is to
understand the interaction of the nearshore oceanographic environment with coastal marine communities in the Gulf of Alaska. The project will partner with existing
research and monitoring programs funded by the National Oceanic and Atmospheric Administration in Kachemak Bay and will adopt protocols developed by PISCO.

02569 Linked Monitoring Network for the Gulf of Alaska: A Workshop ~ C. Schoch/Kachemak Bay ADFG New $15.3 $0.0
Research Reserve, G. Eckert/UAS 1styr., 1 yr. project

There are excellent research models such as PICES and PISCO in the Lower 48 that integrate oceanographic and shoreline components to study the effects of
oceanic regime shifts on recruitment and growth of intertidal and shallow subtidal organisms. However, no such program exists in Alaska. This project will convene a
workshop to bring together researchers from across the Gulf of Alaska region and the U.S. west coast to develop a coordinated research program for research and
monitoring the neashore ocean of the North Pacific. A network of local research organizations acting in concert to adopt standardized protocols to address research
questions at multiple spatial scales is envisioned.

02574-BAA  Assessment of Bivalve Recovery on Treated Mixed-Soft D. Lees/Littoral Ecological & NOAA New $94.8 $35.3
Beaches in Prince William Sound Environmental Services 1styr., 2 yr. proiect

Studies from 1989 through 1997 suggest that bivalve assemblages on beaches in Prince William Sound with high-pressure hot-water washing remain severely
damaged in terms of species composition and function. This project will assess the generality of this apparent injury to these assemblages. A finding that our
conclusions are accurate will indicate that a considerable proportion of mixed-soft beaches in treated areas of the sound remains extremely disturbed and that these
beaches are functionally impaired in terms of their ability to support foraging by damaged nearshore vertebrate predators such as sea otters and harlequin ducks.
The study will also provide insight into the need for remediation of beaches to restore biodiversity and function on these assemblages.
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02578 = The Marine Macrofauna of Prince William Sound: An Annotated N. Foster, H. Feder NOAA New $38.3 $0.0
List 1st yr., 1 yr. project
Data’sets that present basic taxonomic and biogeographic information at the species level for 1,645 animal species form Prince William Sound have been compiled

. as part of research on potential introductions of nonindigenous species. This project will make this important information available to a wider group of users, including
EVOS stakeholders.

02589-BAA  PWSRCAC - EVOS Long Term Environmental Monitoring J. Devens/ PWSRCAC NOAA New $233.3
Program 1styr.

This project will provide essential long-term baseline measurements of hydrocarbon levels and sourecs at program sites within areas of Prince William Sound, Kenai
Peninsula, Kodiak, and Guif of Alaska. The objective is to provide a more comprehensive program for the collection of baseline data in subtidal sediments and
mussel tissue that can be used to determine impacts of oil sources on the ecosystem. This project will provide an improved link to recovery status and greater
efficiency in hydrocarbon sampling and analysis that has been ongoing since 1993 under the auspices of the Prince William Sound Regional Citizens Advisory
Coungcil.

02593 River Otters and Fishes in the Nearshore Environment: A S. Jewett/UAF ADFG New $143.6 $33.1
Synthesis 1styr., 2 yr. project
This project will integrate data collected on river otters and fishes in Prince William Sound, through efforts of the NVP (/025), APEX {/163), and SEA (/320) projects.
Social organization and population dynamics of river otters, specialized fish-predators, are dependent on abundance and availability of fishes. This project will test the
dependence of sociality in river otters on the availability of schooling fishes and the confribution of intertidal/demersal fishes to the diet of solitary otters, and

synthesize the data on the effects of fish distributions on ofter sociality with that on the effects of social communication of otters on nutrient transports from sea to
beach-fringe forests.

02608 Permanent Archiving of Specimens Collected in Nearshore and  N. Foster/UAF ADFG New $111.8 $0.0
Deep Benthic Habitals 1st yr., 1 yr. project

This project will support acquisition and archiving of marine Invertebrate specimens collected as part of EVOS assessment studies in Prince William Sound and
environmental monitoring in Port Valdez between 1990 and 1995. Specimens represent a time series of samples from eelgrass habitats, kelp forest habitats, and
deep benthic communities. As a result of these efforts, there will be an improved set of baseline data for the marine biota of Prince William Sound.

02639 Field Experiments for Testing Spill-lmpacts Hypotheses from G. Shigenaka/NOAA HAZMAT NOAA New $71.5 $0.0
Long-Term Monitoring 1styr., 1 yr. project

NOAA initiated two intertidal experiments in 2000 to test hypotheses concerning long-term effects of oil spill cleanup. The first experiment, located in Kasitsna Bay,
tests the hypothesis that aggressive shoreline cleanup has caused unnatural long-term cycling in rocky intertidal communities, Fucus in particular. The second
experiment, in lower Herring Bay, tests the hypothesis that shoreline washing on oiled beaches physically alters grain size structure to the extent that biological
recovery has been delayed and infaunal communities are fundamentally altered. Although both of these experiments were begun under NOAA's long-term monitoring
program, that program has ended. This project will permit annual sampling and data coliection while transitioning the Kasitsna Bay project to the Kachemak Bay
National Estuarine Research Reserve and the lower Herring Bay project to alternative funding support in 2003,
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02644 Molecular Biomarkers as a New Technique for Assessing G. Shigenaka/NOAA HAZMAT NOAA New $1141  $0.0
Physiological Contaminant Stress 1styr., 1 yr. prOJect

Thts project has two primary objectives: first, a targeted evaluation/validation of new momtormg techno!ogy {based on the measurement of a series of molecular

. blomarkers) to assess extent and source of biological stress; and second, the linking of stress in mussels inhabiting small boat harbor areas in Prince William Sound
and lower Cook Inlet to contaminant type {i.e., fuel oils or antifouling paint components). The monitoring tool has the potential for application beyond this specific
setting (and particularly as a transitional bridge to GEM}, but the work as proposed will provide useful information on the biological status of mussels residing in six
small boat harbors in Prince Willlam Sound and lower Cook Inlet.

02646-BAA  Information Dissemination through the Web: Developing an M. Stekoll/UAS NOAA New $58.0 $37.5
Interactive Database on Southcentral Alaskan Seaweeds 1st yr., 3 yr. project

The macrobenthic marine algae or seaweeds are an integral component of Alaska's nearshore ecosystem. They are the base of the food chain for many marine
animals and have long been used as part of the diet of indigenous peoples. Surprisingly, the correct identification of most algal species is still elusive to many people.
In order to begin to overcome this problem, this project will produce a Web-based database of algal images and distributions that will facilitate species identifications.
With this as a reference, the project will query Alaska Native communities for information on the traditional uses of the species and add this data to the final product.
The website will develop incrementally as species are added and comments from users are incorporated. [Note: This project also requested $26.9 for FY 04.]

02652 Links Between Persistent Oil in Mussel Beds and Predators 8. Rice/NOAA, T. Dean/Coastal NOAA New $51.1 $27.1
Resources Associates, S. Jewett/ 1styr., 2 yr. project
UAF

Links between oil-contaminated mussel beds and impacts on infauna and veriebrate predators have been inferred, but have not been definitively demonstrated.
Significant oil concentrations in some mussel beds have persisted to present, much longer than originally expected, and may explain contemporary observations of
vertebrate predator exposure to oil. The possibility that oiled beds are long-term sources of vertebrate contarination was unanticipated and has implications for
future monitoring and response decisions in the event of future spills. In a more holistic approach than in the past, this project will examine evidence for links between
persistence of Exxon Valdez oil in mussel beds, infauna, and in nearshore vertebrate predators.

02656 Refrospective Analysis of Nearshore Marine Communities G. Irvine/USGS, J. Schaaf/NPS DOl New $98.6 $18.0
Based on Analysis of Archaeological Material and Isotopes 1styr., 2 yr. project

This project will investigate long-term (6,300 year) patterns of productivity and relative species abundances in nearshore, intertidal communities via retrospective
analyses. These analyses will focus on excavated midden remains of very rich, well-dated archaeological sites along the Katmai National Park and Preserve coast.
Changes in nearshore marine communities will be assessed through examination of relative species abundances, size-frequency analysis, and other indicators of
habitat changes. Isotopic analysis of shells will provided an assessment of long-term productivity patterns in the nearshore marine environment as related to major
periods of climate change.
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02657 Analysis of Genomic Stress Response in Sea Otters C. Mohr, J. Stot/UC Davis, B. DOl New $43.5 $0.0
Ballachey/USGS 1styr., 1 yr. project

In summer 2001, as part of Project 01423, sea otters will be captured in olled and unoiled areas of Prince William Sound for assessment of CYP1A fevels. This

- project will complement Project 01423, by applying novel, highly sensitive molecular techniques for the measurement of health status, toxicant exposure, and
metabolic processes in the sea otter. The project will characterize and compare the genomic siress response in peripheral blood mononuclear cells by examining the
differential expression of a suite of key genes that are indicators of immunological, cellular, and metabolic responses to stress. The results of the study will enhance
understanding of the status of recovery of sea otters in western Prince William Sound, and physiological factors that may be involved in constraining recovery.

02662 Natural Life Restoration by Manulipitation J. Rusher/Rusher’s Services ADEC New $103.0 $0.0
1st yr., 1 yr. project
This project will place bait in pits of beaches and sensitive areas where weathered oil may remain. Quality control testing of the bait would be done to tell if weathered

oil is in the process of degrading by the movement of worms in the beach. The toxicity of weathered oil will also be identified. This bait manulipitation of worms could
accelerate the degradation of oil. ‘

02663 "Watchdog Tool" for Sampling and Monitoring J. Rusher/Rusher's Services ADEC New $180.9 $0.0
istyr., 1 yr. project
A sampling tool called the "Watchdog Tool" will be placed on surface or pits of beaches and sensitive areas where weathered oil may be leaching out. Quality control

testing of the "Watchdog Tool" will be done to tell if weathered oil is leaching out or coming in from subtidal areas. This project will also identify the toxicity of
weathered oil.

Seabird/Forage Fish and Related Projects $109.0 $940.6 $297.2

02144 Common Murre Population Monitoring D. Roseneau/USFWS Dol Cont'd $14.0 $14.8 $0.0
7th yr., 7 yr. project .
FY 02 will provide close-out funds for this project, which will census the Chiswell Islands murre colonies during the FY 01 fleld season. The close-out work will consist
of analyzing the data collected during FY 01 and comparing these results with previous postspill population counts, running a power analysis using these and other
murre population count data (e.g., from the Barren Islands), and writing a final report discussing the recovery status of murres at this injured nesting location and in
the spill area.

02159 Surveys to Monitor Marine Bird Abundance in Prince William D. Irons/USFWS DO!  Cont'd $194.1 $25.0
Sound During Winter and Summer 2002 . Sth yr.

1

This project will conduct small boat surveys to monitor abundance of marine birds and sea otters in Prince William Sound during March and July 2002. Seven
previous surveys have monitored population trends for 65 bird and 8 marine mammal species in the sound. Data collected in 2002 will be used to examine trends
from summer 1989-2002 and winter 1990-2002. Data collected in 2000 indicate that bald eagles are increasing in winter and summer throughout the sound, harlequin
ducks are increasing in the oiled area in winter, and black oystercatchers are increasing thoughout the sound in summer. Common loons, cormorants, and common
murres are showing no trend in the oiled area; pigeon guillemots and marbled murrelets are declining in the oiled areas of the sound and Kitllitz's murrelet is declining
throughout the sound. Results of these surveys through 1998 have been published by Irons et al. (2000} and Lance et al. (2001). [Note: This project also requested
$25,000 for FY 04.]
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02163-BAA  Alaska Predator Ecosystem Experiment in Prince William D. Duffy/Paumanok Solutions NOAA Cont'd $20.0 $31.1 $0.0
: Sound and the Gulf of Alaska (APEX) oth yr., 9 yr. project

This project will fund a third closeout year for Project /163, which used seabirds as probes of the trophic (foraging) environment of Prince William Sound and Cook
Inlet, comparing their reproductive and foraging biologies, including diet. These measurements were compared with hydroacoustic, aerial, and net sampling of fish to
calibrate seabird performance with fish distribution and abundance. This allowed a determination that food played a major role in limiting the recovery of seabirds
from the oil spill. In FY 02, the project leader will prepare a semi-popular account of the results and implications of the project.

02163M Numerical and Functional Response of Seabirds to J. Piatt/USGS DOl  Contd $0.0 $82.5 $0.0
Fluctuations in Forage Fish Density oth yr., 9 yr. project

This project will fund preparation of synthesis manuscripts for this component of the APEX project. The main field program occurred in 1995-1999, with collection of
data on seabird survival and stress continuing in 2000-2001. The work involved at-sea surveys for forage fish and seabirds and some characterization of
oceanography, while measuring aspects of seabird breeding biology and foraging behavior at adjacent colonies.

02434 Design of a Video System for Remotely Monitoring Seabirds at ~ A. Kettle/lUSFWS DOl New $4.3 $1.1.
East Amatu“ lSland 1st yr_, 2 yr_ project

During the 1990's, rough seas at East Amatuli [sland have occasionally blocked access to cliff plots where seabird breeding and population size data are collected; it
is possible that in the future weather patterns could compromise datasets. Recently developed technology makes it possible to transmit video images of the cliff plots
to the East Amatuli field camp. This could augment field observations and allow safe data collection to continue through periods of rough seas. This project will
design requirements for such a system, research and price available components, and determine the price for contractual system design and assembly.

02479 Effects of Food Stress on Survival and Reproductive J. Piat/USGS-BRD, A. DOl Cont'd $75.0 $75.0 $0.0
Performance of Seabirds Kitaysky/Univ. of Washington 4th yr., 4 yr. project

Traditional field methods of assessing effects of fluctuations in food supply on the survival and reproductive performance of seabirds may give equivocal results. This
project will apply an additional tool -- the measure of stress hormones in free-ranging seabirds. Food stress can be quantified by measuring base levels of stress
hormones such as corticosterone in the blood of seabirds, or the rise in blood levels of corticosterone in response to a standardized stressor -- capture, handling and
restraint. These techniques will be applied to seabirds breeding in lower Cook Inlet and captive birds will be used for controlled experiments. This project provides a
unique opportunity for a concurrent field and captive study of stress in seabirds.

02561 Evaluating the Feasibility of Developing a Community- Based D. Roseneau/USFWS DOI New $54.3 $11.6
Forage Fish Sampling Project for GEM 1styr., 2 yr. project

This project is based on the recently completed APEX project's 5-year pilot study that used stomach contents from sport-caught halibut to sample forage fish
populations. The project will monitor long-term trends in forage fish populations in several regions of the spill area during GEM. The project will provide information to
help assess and understand the types and levels of community participation that may be available for long-term forage fish monitoring studies. Also, if project results
are favorable, the information can be used to begin designing cost-effective, community-based forage fish monitoring studies to track long-term trends in capelin and
sand lance stocks in the Kachemak Bay/lower Cook Inlet, Resurrection Bay, Kodiak Island, and Prince William Sound regions.
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02634 Expanding the Seabird Tissue Archival and Monitoring Project  D. Roseneau/USFWS, G. DOI New $54.9 $0.0

This project will lay the ground work for expandmg the Seabird Tissue Archival and Monitoring Project (STAMP) in the spill area. The pro;ect will include developing
local community networks for collecting samples for the project, adding more seabird colony locations and species to the existing STAMP program, developing
logistical plans for expanding STAMP in the Gulf of Alaska, and completing analytical work on existing samples to provide a database that will be used to design a
long-term monitoring plan for GEM.

02659 Preparation and Publication of Results from SEA and NVP M. Bishop/ PWSSC | NOAA New $29.7 $0.0
Avian Predation Studies 1st yr., 1 yr. project

This project will prepare (a) two manuscripts based on the work from the Avian Predation on Herring Spawn study (Project /320) and (b) one manuscript based on the
work from the Avian Predation on Blue Mussels study (Project /025). The three manuscripts will be submitted to peer reviewed journals for publication. One
publication on avian consumption of herring spawn is currently in press in Fisheries Oceanography.

02664 Retrospective Analysis of 30 Years of Seabird Distribution and  J. Piatt/USGS DO New $287.6  $230.0
Diet Data 1styr., 3 yr. project

Seabirds are excellent indicators of change in the marine environment. An enormous amount of data on the abundance, distribution and dietary habitats of seabirds
in Alaska have been gathered at great expense over the past 30 years, but most of it has not been analyzed beyond the scale at which it was gathered. This project
will compile some historical seabird data sets and create accessible data archives as a tool for assessing past and future human impacts on seabirds populations, a
foundation for future studies, and to test some basic hypotheses about the effects of regime shifts on diet and distribution of seabirds in Alaska. [Note: This project
also requested funding ($120,000) for FY 04.]

02673 Continuing Decline of Pigeon Guillemots in the QOiled Portion of  D. lrons/USFWS, D, Roby/OSU DOI New $28.7 $29.5
Prince William Sound 1styr., 5 yr. project

Pigeon guillemots have declined 56% in Prince William Sound since the Exxon Valdez oil spill. This is compounded on a 73% decline from 1972 to 1989. Taken
together pigeon guillemots have declined 88% since 1872, and the decline is continuing. This project will investigate factors that are causing the continued decline of
guillemnots in Prince William Sound. From previous work we suspect one or more of three major factors are causing the decline: reduced prey base, increased
predation, or continuing oil effects. The first year the study will focus on food and predation, as analyses for 0il effects is more expensive. [Note: This prOJect also
requested funding for FY 04 ($30,500), FY 05 ($31,500), and FY 06 ($32,500).]

02674-BAA  Assessing Pigeon Guillemot Restoration Techniques and J. French/Pegasus Enterprises, G. NOAA New $83.6
Feathers as Biomonitors Divoky/UAF 1styr., 2 yr. project

This project will (@) monitor pigeon guillemot restoration projects initiated between 1998-2000 and (b) conduct a preliminary examination of th:a utility of guillemot
feathers as indicators of ecosystem variability and contamination. Censuses of Resurrection Bay to determine survivorship of birds fledged form the Alaska Seal.ife
Center will be conducted and the occupancy and success of artificial nest sites erected in the Gulf of Alaska will be monitored. Established man-made colonies in the
gulf will be visited to assess the reason for their attractiveness to guillemots. Temporal and geographical variation in the structure and contamination of the gulf food
web will be examined through isotopic and trace metal analysis of recently collected pigeon guillemot feathers.
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Archaeological Resources ' $29.1 $29.1
02154 Archaeological Repository, Display Facilities, and Exhibits for J. Bittner/ADNR ADNR Cont'd '$29.1 $29.1

Prince William Sound and Lower Cook Inlet

In January 1999, the Trustee Council authorized $2.8 million for a grant to Chugachmiut, Inc. to develop an archaeological repository for Prince William Sound and
lower Cook Inlet, local display areas in seven communities in those regions, and traveling exhibits to display in the local facilities. The resolution also states the
Council's intent to provide a reasonable amount of funding for project management and agency general administration (GA). This project will provide project
management and GA funds for FY 02. [Detailed Project Description and budget not yet provided; expected FY 02 cost is $29,100.]

Subsistence $419.1 $1,468.7 $772.1

02052 Community Involvement Planning for GEM . P.Brown- Schwalenberg/CRRC ADFG Contd $180.0 $241.2 $0.0
‘ 8th yr., 8 yr. project :

In FY 02, this project will continue to actively involve residents of Tatitiek, Chenega Bay, Port Graham, Nanwalek, Cordova/Eyak, Seward/Qutekcak, Seldovia, Valdez,
Kodiak Island Region/QOuzinkie, and the Alaska Peninsula Region/Chignik Lake in the restoration program through a network of local facilitators. In addition, the
project will work to address the future of community involvement with regard to the Gulf Ecosystem Monitoring (GEM) program. In FY 02, the project will focus on
three objectives: (a) designing a community based research and monitoring program, (b) identifying specific research and monitoring activities that fit within the GEM
program, and (c) developing possible pilot projects for FY 03.

02210 Youth Area Watch R. DeL.orenzo/Chugach School ADFG Contd $96.3 $96.8 $0.0
District 7thyr., 7 yr. project

This project links students in the oil spill impacted area with research and monitoring projects funded by the Trustee Council. The project involves students in the
restoration process and provides these individuals the skills to participate in restoration now and in the future. Youth conduct research identified and delegated by
principal investigators who have indicated interest in working with students. Youth Area Watch fosters long-term commitment to the goals set out in the restoration
plan and is a positive community investment in that process. Participating communities in FY 02 will be Tatitlek, Chenega Bay, Cordova, Nanwalek, Port Graham,
Seldovia, Seward, Valdez, and Whittier. '

02247 Kametolook River Coho Salmon Subsistence Project J. McCullough, L. ADFG Cont'd $28.0 $34.0 $0.0
A Scarbrough/ADFG 6th yr., 6 yr. project

Subsistence users from the Alaska Peninsula Native Village of Perryville have noted significant declines in the coho salmon run in the nearby Kametolook River since
the oil spill. Criminal settlement funds were used in FY 96 to determine what method would best restore the river's coho salmon stock to histoyic levels. This project
will provide funding through FY 02 for the Alaska Department of Fish and Game to try conservative and safe restoration methods. in 1997, two instream incubation
boxes were installed in the upper reach of the Kametolook River. In 1998, 1999, and 2000 holding pens were also used. Due to continual low escapement of coho
into the Kametolook River system, the project will be unable to achieve the goal of restoration within two life cycles of the fish. In FY 01, the project will expand to
investigate nearby coho stocks as potential brood sources for rehabilitation of the Kametolook coho run.
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022568 Sockeye Salmon Stocking at Solf Lake D. Gillikin/lUSFS USFS Contd $20.0 $20.0 4.5
7th yr., 7 yr. project *

This project will benefit subsistence users of western Prince William Sound. There are two phases to the project. Phase 1, which began in FY 96, verified the ability of
Solf Lake to support a sustainable population of sockeye salmon. Phase 2 included stocking the lake with approximately 100,000 sockeye salmon fry, then ensuring
access to the lake for returning adult salmon. The stocking program began in 1998 along with modification to the two outlets to control water levels. The
reconstruction of the fishway in the eastern channel was completed in the summer of 2000.. Returning adult salmon to Solf Lake will be monitored starting in 2001 to
evaluate the improvements. [Note: This project, originally scheduled to closeout in FY 02, is now requesting funds in FY 03 ($4,500).]

02333 Sea Otter Monitoring ' B. Henrichs/Native Village of Eyak DOI New $100.0  $100.0
1styr., 5 yr. project
The sea otters in Orca Inlet have been dying and washing up on the beaches the past few years. The problem is getting worse. We know the cause. We need to do

some monitoring to find a way to prevent these needless deaths. [ Note: This proposal was submitted as an idea; if recommended for funding, a Detailed Project
Description and budget will need to be prepared. Funding ($100,000 each year) has also been requested for FY 04, FY 05, and FY 06.]

02372 Steller Sea Lion Monitoring B. Henrichs/Native Village of Eyak DOI New $250.0 $250.0
1st yr., 5 yr. project

Steller sea lions are on the decline and have been placed on the endangered list. if this trend continues, subsistence fishing for salmon, herring and other marine life
will be curtailed and some traditional areas may be closed. We need to monitor the interaction between the Steller sea lion and the fishing fleets. This proposal would
fund this Interaction. [Note: This proposal was submitted as an idea; if recommended for funding, a Detailed Project Description and budget will need to be prepared.
Funding ($250,000 each year) has also been requested for FY 04, FY 05, and FY 06.]

02401 Assessment of Spot Shrimp Abundance in Prince William C. Hughey/ Valdez Native Tribe, C. NOAA Cont'd $33.0 $27.2 $0.0
Sound O'Clail‘/ NOAA 4th yr-, 4 yr‘ project

This project is estimating the abundance of spot shrimp and determining the structure of the spot shrimp population in Prince William Sound. It augments current
Alaska Department of Fish and Game surveys to determine whether the spot shrimp population is recovering from depletion. Project results and those of the Alaska
Department of Fish and Game in 1999 and 2000 indicate a cessation in the apparent decline of spot shrimp abundance in western Prince William Sound that had
taken place between 1992 to 1998, and a slight increase in the number and weight of spot shrimp per pot in 1999 compared to 1998. The increase was markedly
greater in 2000. FY 02 will fund close out, produce manuscripts, and provide input into the development of a shrimp management plan with the Alaska Department of
Fish and Game.

02416 O'Brian Creek Enhancement Chenega Bay IRA Council USFS New $64.2 $0.0
1st yr., 1 yr. project

Currently several stream habitat constraints exist within O'Brian Creek which is located near the village of Chenega Bay. Improvements to the stream would benefit
the numerous fish species that use the habitat as well as the entire local ecosystem. The main goal of the project is to increase the depth of water by creation of a
series of dam and fish ladder structures. Species that populate the stream include pink salmon, chum salmon, coho salmon, sockeye salmon, Dolly Varden, and
cutthroat trout. A self-sustaining limited subsistence use fishery would be priceless for the community, as well as adding potentia! for promoting tourism and
recreation.
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02503 Orca Inlet Restoration B. Henrichs/Native Village of Eyak DOI New $100.0 $150.0
1st yr., 5 yr. project
Orca Inlet has become barren over the years. While it used to supply many of the subsistence resources to the residents of Eyak/Cordova, in recent years it has
supplied very little. The 1964 earthquake raising the area resulted in a die-off of clams and crab. The expanding of the sea otters accelerated this. The shallowing of
the inlet combined with the increase of fish waste dumped has resulted in a dead bay. We need to come up with a plan to restore Ocra Inlet to what it was when we

were children. [Note: This proposal was submitted as an idea; if recommended for funding, a Detailed Project Description and budget will need to be prepared.
Funding ($150,000 each year) has also been requested for FY 04, FY 05, and FY 06.]

02507 Nuchek Subsistence Camp ' B. Henrichs/Native Village of Eyak DOI New $125.0 $0.0
1styr., 1 yr. project

As a result of the oil spill the availability of subsistence foods have changed. The residents of the spill region are spending more time gathering traditional subsistence
foods. A subsistence camp at Nuchek would allow the youth and elders to address these changes. Many of the people in the region trace their ancestry back to
Nuchek. As Chugach Alaska Corporation has built a facility at Nuchek and holds annual spirit camps, this would be an appropriate location for this subsistence camp
[Note: This proposal was submitted as an idea; if recommended for funding, a Detailed Project Description and budget will need to be prepared.]

02610 Kodiak Archipelago Youth Area Watch T. Schneider/Kodiak Island ADFG Contd $61.8 $128.3 $57.7

This project will engage students in projects with goals aligned with the general restoration efforts of the Trustee Council. Students and site coordinators will conduct
interviews with local experts and document traditional ecological knowledge, publishing it in a District oral history magazine. Participation of Youth Area Watch adults
and students in the annual Academy of Elders/Science Camp will be strongly recommended. Such participation will serve as another avenue for more tribal members
to learn about restoration efforts, scientific monitoring techniques, and occupations related to such work. The value and implications of traditional ecological
knowledge will be strongly emphasized throughout the implementation of the project.

02669 Hooligan Research . ' B. Henrichs/Native Village of Eyak DO New $100.0 $100.0
1styr., 2 yr. project

The Alaska Department of Fish and Game has been selling permits to harvest hooligan commercially for the past two years. We are concerned because they cannot
tell us what the biomass is. Hooligan are a traditional subsistence food and a forage food for birds, fishes and marine mammals, including Steller sea lions. There
have been no commercial herring openers in years, because they have been over fished. It doesn't make sense to start a commercial fishery on hooligan, when the
commercial fishery on herring resulted in a depletion of those stocks. This project proposes independent research on hooligan to see if it can sustain a commercial
harvest and still maintain the stocks for traditional subsistence harvest. [Note: This proposal was submitted as an idea; if recommended for funding, a Detailed
Project Description and budget will need to be prepared.]
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02677 English Bay River Sockeye Salmon Enumeration Project C. Kvasnikoff/Nanwalek IRA ADFG New $182.0  $109.9
Council 1styr., 2 yr. project

This project will allow for improvements to and continuation of smolt and adult sockeye enumeration in the English Bay River drainage. Available funds have become
scarce and the Nanwalek Salmon Enhancement Project has been forced to narrow its focus to absolutely essential components of the project that result in adult
returns. The enumeration of out-migrating smolts and returning adult sockeye escapement is very important to village project personnel and Alaska Department of
Fish and Game area management staff but without additional funding, these important tasks will not be able to continue. This project will help to improve the weir
equipment and monitoring technology to enable more consistent and accurate data collection.

Habitat improvement $185.6 $0.0

02612 Detecting and Understanding Marine-Terrestrial Linkages inthe  W. Hauser/ADFG ADFG New $44.6 $0.0
Kenai River Watershed 1styr., 1 yr. project

This project will provide matching funds for a coordinator to serve a multidisciplinary team of agency-supported scientists that is designing a study of marine and
terrestrial nutrient cycling in the Kenai River watershed. The oil spill curtailed commercial fishing on the river in 1989, causing changes in productivities of sockeye
salmon and other species, in addition to allowing a massive input of marine nutrients born by the unharvested salmon. The watershed is also at some risk from
anthropogenic activities including habitat degradation, increased utilization and invasive species. Studies on watersheds of the Pacific Northwest suggest there may
be cascading impacts when marine derived nutrients normally supplied by salmon carcasses are diverted from an ecosystem. When nutrients normally supplied by
salmon are withdrawn, productivity of the entire watershed is expected to be diminished.

02621 Kenai River Flats Conservation Easement and Public Education M. Kuwada/ADFG ADFG New $141.0 $0.0
1styr., 1 yr. project
This project will protect approximately 800 acres of wetlands on the Kenai River Flats near the city of Kenai. The acquisition of a conservation easement for the
property and construction of a boardwalk will protect sensitive coastal wetlands, high value waterfow! habitat, and two anadromous fish streams, and will provide new
educational and recreational opportunities for the public. The conservation easement will be purchased by the Conservation Fund using already-approved funds from
a North American Wetland Conservation Act grant. The easement will specn‘y that the property be preserved in a natural state and protected against incompatible

development. A boardwalk and viewing platform will be constructed using EVOS funds to proved recreational birdwatching and educational opportunities. The
boardwalk and viewing platform are essential for obtaining the City's support for the conservation easement.

Habitat Protection

02126 Habitat Protection and Acquisition Support Cont'd .

This project will cover certain expenses incurred by Trustee agencies in receiving title to parcels acquired by the Trustee Council. [Note: This project will be funded
outside of the regular FY 02 work plan of research, monitoring, and general restoration projects. Detailed Project Description and budget not yet provided.]
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Ecosystem Synthesis/GEM Transition

$340.0 $3,025.2 $813.0

02340 Toward Long-Term Oceanographic Monitoring of the Gulf of T. Weingartner/ UAF ADFG Contd $0.0 $20.7 $0.0

Alaska Ecosystem 5th yr., 4 yr. project

FY 02 will fund completion of the final report for this multi-year project. The fourth year of measurements will be completed in September 2001 (or December 2001 if

the GAK 1 mooring is to be continued under the GEM program). After completion of the data collection phase, a final report and manuscript will be prepared. The

manuscript will focus on freshwater variations on the Gulf of Alaska shelf, and will synthesize the data collected under this project with some of the retrospective
efforts included in previous annual reports.

02360-BAA  The Exxon Valdez Oil Spill: Guidance for Future Research C. Elfring/Polar Research Board, = NOAA Contd $90.0 $90.1 $0.0

Activities NRC 3rd yr., 3 yr. project

The National Research Council's Polar Research Board and Board on Environmental Studies and Toxicology have appointed a special commitiee to review the
scope, content, and structure of the Trustee Council's twe GEM (Gulf Ecosystem Monitoring) documents, the draft Science Program and the draft Research and
Monitoring Plan. To date, the committee has provided guidance in two documents: a November 2000 letter commenting on the schedule and process by which the
draft Research & Monijtoring Plan would be developed and a February 2001 Interim Report providing detailed comments on the draft science program, including
missions, goals, administration, scale, data management, and community involvement elements.

The committee's next and final task will be to prepare a final report analyzing whether the Research and Monitoring Plan is complete, scientifically sound, and meets
the expectations of the Trustee Council. This task will be conducted when the draft plan is available for review. As currently scheduled, we will receive the draft plan
in June and hold a meeting to begin our review June 14-15, 2001, The committee will spend the summer and early fall preparing its final report. The report is
expected to go to outside review in November 2001 and be delivered to the Trustee Council in January 2002.

02455 Gulf Ecosystem Monitoring and Research Program Data Restoration Office ADFG Contd $150.0 $150.0
System 2nd yr.

This project will continue work on the data system for GEM. Funding was provided in FY 01 to hire a data system manager to provide the leadership necessary for

developing this essential part of the GEM program; hiring is expected to occur in late spring 2001. [Note: Detailed Project Description and budget not yet provided;
expected FY 02 cost is $150,000.]

02475-BAA  GEM Data System Specification S. Marley NOAA New $250.9 $0.0
1st yr., 1 yr. project

This project will produce the Operations Concept and Systems Requirements Specification for the data system for GEM. This project will capitalize on the work

already performed, and through a detailed requirements definition approach, we will be able to develop the detailed description necessary to release a formal Request
for Proposal (RFP) for the permanent system.
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02536 Synthesis of Spill Damaged Resource Information into the T. Gotthardt, K. Boggs/UAA " ADFG New . $118.2 $0.0
; Heritage Data Management System 1st yr., 1 yr. project

This project will synthesize conservation information pertaining to species and ecosystems damaged by the oil spill into the Heritage Data Management System
(HDMS). HDMS is part of an effort by The Nature Conservancy and 86 Natural Heritage Programs throughout the Western Hemisphere to document information on
terrestrial and nearshore endangered species and ecosystems. [t is the largest biodiversity conservation effort of its kind. The incorporation of spill affected
resources information into HDMS would ensure linkage of EVOS information to broader based conservation efforts. The project will also evaluate the effectiveness of
using HDMS as an integral tool within GEM to track the recovery status of injured resources.

02584 Evaluation of Airborne Remote Sensing Tools for GEM E. Brown/UAF, J. Churnside/NOAA ADFG New $1184  $240.0
Monitoring : 1styr., 3 yr. project

This project will evaluate airborne remote sensing tools for GEM monitoring, including a biological/ecological interpretation of the data collected. The instrument
package consists of (a) a pulsed lidar to map subsurface biological features day to a maximum of 50 m, (b) an infrared radiometer to map SST day (similar to
AVHRR), (c) two three-chip digital video systems to map ocean color (chlorophyil), birds, mammals, surface fish schools, and ocean frontal structure, and (d) an
infrared digital video to map birds and mammals at night. The project will use shipboard and buoy data for valudation and interpretation of remote sensed data. [Note:
The FY 04 cost (year 3 of the project) has not been provided.]

02597-BAA  Ocean Color Time Series of Prince William Sound S. Pegau/ OSU NOAA New $28.5 $0.0
1styr., 1 yr. project

This project will develop a time series of chlorophyll concentrations and other ocean color products for general use. The time series will include full resolution images
of the coastal waters of Alaska and Prince William Sound in particular. SeaWiF§ data collected at University of Alaska-Fairbanks will be processed with the current
state of the art algorithms. The data will be mapped into regional areas at 1km resolution. The possibility of adding CZCS and OCTS data to increase the temporal
extent of the time series will be examined. This data set will allow investigators to examine how the base of the food chain {phytoplankton) has varied monthly,
seasonally, and annually during the life of these missions.

02600 Synthesis of the Ecological Findings from the EVOS Damage R. Spies/EVOS Chief Scientist, et ADNR New $151.6  $324.9
Assessment and Restoration Programs, 1989-2001 al 1styr., 2 yr. project

This project will synthesize the significant results from 12 years of post-spill study in the EVOS damage assessment and restoration programs as they relate to
anthropogenic and natural forcing factors influencing the northern Gulf of Alaska. The results of the synthesis will be incorporated into a series of interrelated
manuscripts that will either be submitted to a journal for publication as a whole volume, or to a publisher as a book. This effort will be one of the major products of the
EVOS restoration program and help set the foundation for GEM.

02604 Gear Selectivity in Trawl Surveys along the Northern Gulf of W. Bechtol/ADFG ADFG New $52.1 $15.0

Y

Alaska 1st yr., 2 yr. project

This project will explore approaches to developing long-term monitoring techniques for forage fish populations in Cook Inlet, an area representative of ecosystem
conditions and changes in the northern Gulf of Alaska. Time series data are available for two different trawl surveys conducted in Kachemak Bay in lower Cook Inlet.
One survey series dates to the 1970's and uses a small-mesh trawl that catches species representative of the underlying forage base in this area. The second survey
series, dating to 1990, uses a larger-mesh trawl fished closer to the bottom and catching substantially different species composition. Comparison of the catch
composition time series from these two survey types will allow determination of gear selectivity between these trawls.
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02609 Long-Term Temperature/Salinity Monitoring Within the Alaska T. Weingartner/UAF ADFG New ’ $59.8 $15.5
Coastal Current ; 1st yr., 2 yr. project

Interannual variations in temperature, salinity, and their vertical distribution on the northern Guif of Alaska shelf refiect environmental changes that might affect this
marine ecosystem. This variability needs to be quantified and understood based on extended time series such as the 30-year record at hydrographic station GAK1
near Seward. This project maintains this time series and will continue to quantify the variability and understand the sources of it. 1t will also begin to document
interannual variations in near-surface (upper 10 m) stratification and the timing of the spring bloom on the inner shelf. The data and associated analyses are
suggested as being an important component to the development of the GEM program.

02614 Monitoring Program for Near-Surface Temperature, Salinity, S. Okkonen/UAF ADFG New $38.2 $17.1

and Fluorescence in the Northern Pacific Ocean 1styr., 2 yr. project

This project will use a thermosalinograph and fluorometer, to be installed on a crude oil tanker, to acquire continuous, long-term measurements of the near-surface
temperature, salinity, and fluorescence fields along the tanker route between Valdez, Alaska and Long Beach, California.

02618-BAA  Measurements of Tide Rip Front Variability in Cook Inlet S. Saupe/ClRCAC NOAA New $11.7 $3.7
1styr., 2 yr. project

This project will use a vessel-mounted thermosalinograph to acquire long-term measurements of near-surface temperature and salinity to identify variability in the
location and intensity of tide rip fronts in Cook Inlet.

02622 ° Digital Maps from Existing Seasonal Environmental Sensitive J. Whitney/ NOAA NOAA New $36.6 $0.0
Area Maps: Cook Inlet/ Kenai Peninsula : 1styr., 1 yr. project

A series of national standardized digital map products will be produced form the existing seasonal environmental sensitive index (ESI) maps for Cook Inlet/ Kenai
Peninsula made by NOAA in 1994. A four map seasonal series was originally developed for Cook Inlet by the NOAA Hazardous Materials Response and Assessment
Division in the Arcinfo digital format with the output and distribution primarily being poster maps at a scale of 1:450,000. Since then, combined with greater demand
for digital products, NOAA's digital ESI products have greatly expanded. This project will transform the existing Cook Inlet/ Kenai Peninsula digital data into a
four-tiered nationally standardized set of digital map products with the deliverable being 100 CD's. These will be the same products that were recently provided for
Prince William Sound under Project 99368.

02624-BAA A CPR-Based Plankton Survey Using Ships of Opportunity to S. Batten/SAHFOS, D. NOAA New $133.4 $0.0
Monitor the Gulf of Alaska Welch/DFOC 1styr., 1 yr. project

This project presents the rationale for developing a plankton monitoring program for the Gulf of Alaska using ships of opportunity. Plankton are a critical link in the
marine food chain whose dynamics are poorly understood, but respond rapidly and unambiguously to climate change and form the link between changes in the
atmosphere and valuable upper trophic level populations, such as salmon, herring, shrimp, and groundfish. The proposal reviews the evidenge that many of the most
valuable marine resources in the Gulf of Alaska are strongly influenced by changes in ocean climate. Ships of opportunity are a cost effective platform for large scale
monitoring and this project will build on recent experience gained with the CPR (continuous plankton recorders) in the North Pacific to prepare for GEM (the Trustee
Council's long-term research program).
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02627-BAA A Symbiotic Acoustic Signal Processor to Increase Stock J. Dawson/BioSonics, Inc. NOAA New “\ T %1710 $0.0
Assessment Effort 1styr., 1 yr. project’ sy

This project will develop a Symbiotic Acoustic Signal Processor (SASP) system, consisting of a high resolution digital sonar receiver that attaches to an existing
shipboard echo sounder and routes the output over an Ethernet connection to displays, storage, and processing systems. This system provides the capability to store
geo-referenced raw digital acoustic data in an established scientific format to PC hard disk. The data collected and analyzed using this system can determine
abundance and distribution of stocks within the sampled areas. The design philosophy provides a low-cost system that is extremely simple for a skipper to operate,
does not require dry-dock installation or towing of an underwater transducer sled, and does not effect the operation of the currently installed echo sounder.

02628-BAA  Resurrection Bay Contaminant Survey P. Homan/ Qutekcak Native Tribe NOAA New $128.8 $9.1
1styr., 2 yr. project
Qutekcak Native Tribe would like to lead the way in protecting Resurrection Bay from pollution and misuse. Immediate sources of poliution in the bay inciude industry,
fisheries, wastewater treatment discharge, leaky septic systems, boat harbor, coal terminal, and large ships such as barges, ferries, and cruise ships. This project will-

collect twenly ocean floor sediment samples from Resurrection Bay and analyze them for contaminants including metals, coliform bacleria, pesticides, and other
Persistent Organic Pollutants. The results of the analyses will be publicized via public meetings, reports, and a website.

02629-BAA  Development of a Paradigm for Ecosystem Monitoring R. Thorne/PWSSC NOAA New $95.0 $0.0
1styr., 1 yr. project

This project will evaluate the GEM draft plan and draft recommendations to GEM that would improve research efficiency and focus. The National Research Council
recommended a list of modifications to GEM. However, we believe that they missed some potentially serious issues regarding the limitations to existing science
methods identified by GLOBEC planners in the early 1990's, such as the limitations of measurement, correlation-based analyses, uncoupled prediction-obervation, the
individual-organism approach and more. Our experience with programs of the Prince William Sound SC(ence Center, Qil Spill Recovery Institute and Sound
Ecosystem Assessment addressed these issues with some success.

02630 Planning for Long-Term Monitoring and Research Program Restoration Office ALL  Contd $100.0  $100.0

In March 1999, the Trustee Council earmarked an estimated $120 million of Restoration Reserve funds for a long-term monitoring and research program in the spill
area and adjacent northern Gulf of Alaska. Development of what is now called the Guif Ecosystem Monitoring and Research (GEM) program was initiated in FY 99
and will continue through FY 02. In FY 00, a draft GEM Science Program {April 2000) was developed and submitted to the National Research Council for review. In
FY 01, follow-up on the National Research Council's recommendations on the GEM Science Program is occurring. Development of a draft Monitoring and Research
Plan is underway in FY 01 and will'be completed in FY 02. This project is accomplished through the combined efforts of the Restoration Office and Chief Scientist.
[Note: Detailed Project Description and budget not yet provided; expected FY 02 cost is $100,000.]

02633 Acquisition of Chemical, Physical, and Biological Information on  R. Ward/Kodiak Area Native ADEC New . $446.6
Kodiak Regional Water Quality Association 1st yr. h

This project will (&) develop nearshore monitoring stations to gather information on species composition and rates of settlement of shelifish, barnacles, algae, and
other important marine organisms, (b) develop monitoring stations for remote telemetry of temperature, salinity, currents, zooplankton densities, and other data
relevant to fisheries and oceanographic investigations, and {c) develop methods for utilization of satellite imagery technology through coordination with NASA,
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02636-BAA  Ecosystem Recovery Through a Partnership with the K. Adams, B. Perrine, R. NOAA New .
Spill-impacted Communities : Mullins/Cordova 1styr., 1 yr. pro;ect

The goal of securing and sustaining the recovery of the marine system is a first pnonty for the Trustee Councn! as well as for the spm~smpacted region. Given the
successes of the Council's Restoration Plan, that goal is within reach. The economies and the communities of the spill-impacted region are the natural partners for
realizing the goal. In this regard, commercial fishing has the involvement, resources, and motivation---through long term financial positions and committed financial
risks---to be ona of the most effective partners. This project well develop a plan and demonstrate that a partnership can accomplish sxgmﬁcantly more toward our
common goal than is possible through the same investments expended independently. [Note: Budget not provided.]

02637 Online Early Life History Database for the Northeast Pacific J. Duffy-Anderson/NOAA NOAA New S f $143.7 $1.2
Ocean, Guif of Alaska and Southeast Bering Sea 1styr., 2 yr. project - ‘

This project will develop a public, online, early life history database for more than 20 years of ichthyoplankton data from the northeast Pacific Ocean, Gulf of Alaska,
and southeast Bering Sea. The database will merge sample collection information with a larval identification guide and ichthyoplankton distributionat atlas into a
searchable, internet-based database. This database will provide global access to these resources, providing a platform for the generation of hypotheses and offering
managers and other users access to accurate, relevant information on ichthyopiankton distributions in Alaska.

02640 High Frequency Surface Wave Radar Test in Prince William A. Kotlarov/Alaska Marine NOAA New L $128.5 $128.4
Sound ~ Technology Corp. ‘ . Astyr., 2y prolect

This project will analyze surface currents in Prince William Sound with a portable short-range, high-frequency surface wave radar system. Use of this advanced
technology will increase knowledge and understanding of the overall distribution of currents in the scund, and will add significantly to existing information about the
sound's circulation obtained from models such as those developed by Wang, Deleersnijder, Mooser and others., Once deployed and operating, this system will
provide real-time and archived data about ocean surface currents in the sound. Observations will include current speed, current direction, diversion flow and
upwelling dynamics. The complete system will consist of two radars that are capable of measuring current vectors in real time out to a distance of fifty miles.

02643 Design of the Environmental Specimen Bank Program for GEM  P. Becker/NIST DOI New ‘$85.4 $0.0
istyr., 1 yr. project

This project will develop a design and implementation plan for an Environmental Specimen Bank component to GEM specificaily designed for environmental
contaminants monitoring and research. This plan will provide organizational framework, facility requirements, identification of specimens of interest, collection and
banking protocols, recommendations on specimen sizes and frequency of collections, establishment of database network with other kinds of archival facilities
associated with GEM, recommendations on specimen access policy, identification and development of collection platforms (including partnership with local Alaska
Native communities), and cost estimates for instituting and maintaining an Environmental Specimen Bank system for GEM.

02648-BAA  Cost Effective Data Acquisition Using Adaptive Sampling and D. Dorsett/Baylor Univ. NOAA New T $56.2 $58.1
Combining Information Strategies 1styr., 2 yr. project

This project will analyze data acquired in a pilot study of adabtive sampling by FOCI in 1999 to provide information for designing adaptive sampling methods to be
used in GEM. Detailed adaptive sampling methods will be documented to enhance cost effective methods of data collection. In a second phase, statistical methods
of combining data from different sources will be determined and documented for further efficient data utilization.
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02655-BAA Transition Support for the GEM Data Managér . C. Falkenberg/ECOlogic Corp. NOAA New ‘ T $120.3 $0.0

1styr., 1 yr. project

This project will support the GEM data manager during FY 02 in order to ease the transition to the GEM data system. Tasks will address the challenge of formulating
a GEM data system, the rescue of legacy EVOS data, and the integration of the administrative databases. Although these are the priorities that have emerged from
Project 00455, we anticipate that the data manager will set the final priorities and select one or more of the tasks proposed. .

02667 Effectiveness of Citizens' Environmental Monitoring Program S. Mauger/Cook Inlet Keeper ADEC New . $16.7 . $0.0
1styr., 1 yr. project '

This project will analyze five years of past data from Cook Inlet Keeper's Citizens' Environmental Monitoring Program, the first consistent, credible, and coordinated
commuinity-based water quality monitoring program in Alaska. Keeper's Stream Ecologist will determine if sampling frequency, methods, parameters, and site
selection are effective at meeting the monitoring objectives of detecting significant changes in water quality over time. The results will assist Cook Inlet Partners
(Kenai Watershed Forum, Anchorage Waterways Council, Wasilla Soil and Water Conservation District) refine their community monitoring efforts and may lead to

future community-based monitoring programs.

02668 Developing an Interactive Water Quality and Habitat Database  J. Cooper/Cook Inlet Keeper ADEC New 7- & - $15.0 $0.0
- and Making it Accessible on the Web -A; st yr 3 yr. pro;ect

The project pariners have come together to form a database committee to create a consistent data management system where all citizens groups and agencies can
equally share, report, and review their water quality and habitat data. The committee’s objective is to make data more accessible and more-usefyl to decision makers,
stakeholders, resource managers, and the public. The committee wilt uplink a shared interactive database on the Internet where it can be viewed and queried with
GIS watershed maps, photos, and graphs so that it is user-friendly, educational and meaningful. Access to this data will help facilitate a better understanding about
threats to, and solutions for, water quality and habitat.

02671-BAA  Coordinating Volunteer Vessels of Opportunity to Collect D. Stram, C. Schoch/Kachemak ~ NOAA New """ """ §534 $0.0
Oceanographic Data in Kachemak Bay and Lower Cook Inlet Bay Research Reserve 1styr., 1 yr. prQJect

Cook Inlet Keeper and the Kachemak Bay Research Reserve will coordinate the collection of oceanographic data from ships of opportunity and with extensive local
community involvement. Instruments installed on charter boats will be used to collect time-series of temperature and salinity from transects along Kachemak Bay.
Drift cards will be deployed seasonally at locations surrounding the region. Collected data will be used to infer regional water circulation and mixing characteristics.
These data will also be correlated with existing stationary sensors and volunteer-momtonng projects to expand spatial and temporal knowledge of water quallty and
mixing patterns and their relationships to the dispersal of larvae and pollutants in the region. L

02678-BAA Identifying Community-Based Ways to Use Commercial W. Wilson/ LGL Alaska Research NOAA New S 812811 $0.0
Fisheries Bycatch for Scientific Gain Associates 1styr., 1 yr. project

This project will investigate the feasibility of using commercial fisheries bycatch to increase scientific knowledge of rare and infrequently-studied icthyofauna in the Guif
of Alaska. Initial efforts will include a comprehensive overview of commercial fisheries, vessel types, seasons, and locations most likely to yield regional bycatch
samples useable for scientific purposes. Pilot research will be conducted with selected members of the fishing community to develop a statistically-valid experimental
design at appropriate spatial scales. Sampling protocols will then be conducted fo field-test the design. Additional methods and procedures-will be described for the
identification, preservation, and vouchering of specimens. Methods for data analysis and reporting of geospatial data will also be described.’ A f' nal report witl
evaluate the sampling protocol and specify a future fuli-scale study design.
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INDEX OF PROPOSALS BY RESOURCE GLUSTER -- FY 02

Lead Newor FY02 Fyo2 FYO03

Proj.No. Project Title Proposer Agency Contd  Expected Request Request
02680 Remote Delivery of Persistent Organic Contaminants in Alaska  S. Rice, J. Short, A. Moles/NOAA  NOAA New $75.6 $0.0
Fishes ’

1styr., 1 yr. project

This project will determine the distribution of persistent organic contaminants in the flesh and ovaries of different year classes of chinook salmon from four major
geographic areas of Alaska. A suite of contaminants, including pesticides, Polychlorinated biphenyls {(PCBs), and chiorinated and unchlorinated hydrocarbons, with
known implications for aquatic and human heaith, will be measured in two age classes of salmon. These will be salmon returning after only a year in saltwater and

salmon returning after 3-5 years, This will give some measure of the extent of atmospheric distribution of industrial and agriculture pollutants over a range of rivers in
Alaska.

Public Information/Science Mgt./Admin, $1,846.8 $2,037.4 $0.0

02100 Public Information, Science Management, and Administration All Trustee Council Agencies ALL Cont'd $1,500.0 $1,500.0

This project provides overall support for science management, public involvement, and administration of the restoration program. This includes funding for the
Trustee Council staff working at the direction of the Executive Director, the scientific peer review process, public involvement efforts including the active participation
of the 17-member Public Advisory Group (PAG), and Trustee agency participation in the restoration program. [Note: This project will be funded outside of the regular

FY 02 work plan of research, monitoring, and general restoration projects. Detailed Project Description and budget not yet provided; expected FY 02 cost is
$1,500,000.]

02350 Alaska Seal.ife Center Bench Fees ADFG Cont'd $300 0 $300.0

This project will pay for the use of labs and office space, as well as other direct expenses, at the Alaska Sealife Center for tHose pro_;ects funded by the Trustee
Council that have a Sealife Center component. Two FY 02 proposals include a Seal.ife Center component: Project 02423/Population Change in Selected Nearshore

Vertebrate Predators and 02558/New Technologies for Monitoring Harbor Seal Health. [Note: Detailed Project Description and budget not yet provnded estimate of
$300,000 is based on FY 01 bench fees for these two projects.]

02535 EVOS Trustee Council Restoration Program Final Report EVOS Restoration Office - ADFG Contd $46.8 $50.1 $0.0
‘ 2nd yr., 2 yr. project

This project will provide a final report for the activities of the Trustee Council, starting with the earliest damage assessment efforts and ending with the FY 02 Work
Plan and disbursements of the final payment from Exxon. It will also include a complete history of the litigation leading to the civil settlement, which funds the Council.
This project will increase public awareness and understanding of EVOS restoration activities, policies, and procedures. -1t will provide agencies and groups {facing a
similar trustee situation) with a detailed history of the Exxon Valdez Oil Spill Restoration process, including highlights and pttfal s, so that others can benefit from
lessons learned in the groundbreaking EVOS effort. This published history will include references and an index. C e TV U Y

T

02550 Alaska Resources Library and Information Services (ARLIS) All Trustee Council Agencies ADFG Cont‘ Nl $140 3
This project is the Trustee Council's contribution to the Alaska Resources Library and information Services {ARLIS). ARLIS serves as a central access point for
information generated through the restoration process. in addition, ARLIS acts as the public repository for reports and other materials generated as a result of the
cleanup; damage assessment, and restoration efforts following the spill.
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INDEX OF PROPOSALS BY Ri‘gi/)URCE CLUSTER -- FY 02

Lead Newor FY02 Fyo2 FYO03

Proj:No,” ™~ Project Title | Proposer -~ - - Agency Contd --Expected Request Request g

02570 - . Book on EVOS Science for General Readers S. Loshbaugh/Freelance Writing ~ ADFG. New ,' L . $47.0 -$0.0

HLALBES

1styr., 1 yr. project

This project will produce a publication-ready, book-length manuscnpt about the scientific and restoration projects followmg the oil spill. Written-for the mtelhgent lay
reader, it will emphasize the cuttlng-edge quality, adventurous experiences, ethical issues and lucid, non-technical explanations of findings. Based on interviews,
symposium presentations and review of the technical literature, it will include discussion of scientists' personal motivations, partnerships between Western;and
indigenous knowledge systems, legal entanglements, technical advances, the interdisciplinary ecosystem approach, and the |mpl|cat|ons both process and fi ndmgs
hold for future research design, science in the public arena, and the environment. ¢

LY

Project Management 5 $200.0 $200.0

02250 Project Management ' All Trustee Council Agencies - “ALL - Cont'd- $200.0 $200.0

Project management represents those costs mcurred by the state and federal Trustee agencies in fulfilling their responsibility to ensure that.individual projects are
managed consistent with the Memorandum of Agreement and Consent Decree, the Restoration Plan, and Trustee Councnl authpnzatlon Tasks performed by project
managers include coordinating activities between principal investigators and the Restoration Office,.reviewing pro;ect equndlture actnvnty,, aSSIStmg in the
development of project proposals, and tracking project reports. [Note: Detailed Project Description and budget not yet prowded expected FY 02 cost is $200,000.]
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INDEX OF PROPOSALS BY RESOURCE CLUSTER -- FY 02

Lead Newor FY02 Fyoz FYo03
Proj.No. Project Title Proposer Agency Cont'd Expected Request Request
All Proposals® Work Plan Only**
Total Continuing Projects FY 02 Expected: $4,704.1 $3,204.1
Total Continuing Projects FY 02 Requested: $5,104.7 $3,604.7
Total New Projects FY 02 Requested: $6,791.0 $6,791.0.
Total New & Continuing Projects FY 02 Requested: $11,895.7 $10,395.7

* 109 projects were received (41 continuing and 68 new). The costs included
for the following projects are estimates, as budgets have not yet been
prepared: 02154/Archaeological Repository Project Management ($29.1),
02250/Project Management ($200.0), 02350/ASLC Bench Fees ($300.0),
02455/GEM Data Management ($150.0), 02630/GEM Planning ($100.0),
02100/Public Information/Science Management/Administration ($1,500.0). No
estimate has yet been developed for 02126/Habitat Protection Support and no
budget was submitted for 02636/Recovery Through Partnership with
Communities. ’

** The Work Plan Only column includes all projects except 02100/Public
Information/Science Management/Administration ($1,500.0). 02126/Habitat
Protection Support will also be funded outside of the work plan, but a cost
estimate is not yet included for that project.

NOTE: The FY 02 funding cap set by the Council is $6.5 million ($1.5 million
is expected for 02100/Administration and the balance for work plan projects).
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PHOTOGRAPHIC AND ACOUSTIC MONITORING OF KILLER WHALES IN
PRINCE WILLIAM SOUND AND KENAI FJORDS, ALASKA (Submitted under

BAA #52ABNF100031)

Project Number: 662%2 050 12~BAA
Restoration Category: Monitoring, Research
Proposer: North Gulf Oceanic Society [RUSTEE Clun.
Lead Trustee Agency: NOAA

Duration: 1 year

Cost: $69,883

FY 2002

Geographic Area: Prince William Sound/Kenai Fjords, Alaska

Injured Resource/Service: Killer Whales

ABSTRACT

This project continues the monitoring of the damaged AB resident pod and the
potentially endangered AT1 transient population as well other Prince William
Sound/Kenai Fjords killer whales. Monitoring has occurred on a yearly basis since 1984.
Methods include the photoidentfication of individual whales and acoustic monitoring
with remote and vessel -based hydrophone systems. The project continues interpretation
of current and previous data as well as collgction of data additional to this project using
other resources .



INTRODUCTION

This project is a continuation of the reduced annual killer whale monitoring
program. Killer whales were monitored under EVOS Trustee Council funding in 1989,
1990, and 1991 (damage assessment) and in 1993 and 1995 (restoration monitoring). A
reduced annual monitoring program was initiated in 1996. Analysis in this project will
build on results of the comprehensive killer whale investigation initiated in FY95 and
continued in FY96, FY97, and FY98. In FY99 and FY0O the monitoring program was
augmented with matching funding to continue aspects of genetic and contaminant
analysis and we expect this to be the case in 2002.

On March 31, 1989 AB pod was observed in oil sheens and six of the 36 pod
members were missing. A total of 14 whales were lost from resident AB pod in the two
years following the Fxxon Valdez oil spill and there was no recruitment into the pod
during those years. Since that time the social structure within AB pod has shown signs of
deterioration. Maternal groups have traveled independently or with other pods, and pod
members have not consistently traveled with closest relatives. Although 4 calves were
recruited during the period 1992-1994, there were 5 additional mortalities in 1994. There
has been a net increase of three individuals since 1995. In 2000 there was one recruited
calf and no new mortalities, the pod currently contains 25 individuals. The rate of
mortality observed in this pod after the oil spill far exceeds that recorded for other
resident pods observed in Prince William Sound over the past 13 years or for 19 pods in
British Columbia over the past 20 years. A reduced mortality rate is essential for the
recovery of this pod.

Nine whales from the transient AT1 group have not been observed since 1989.
Two additional AT1 whales have not been sighted for seven years. Another member of
this group stranded and died on a beach near Cordova, Alaska in July 2000. From
genetic and photographic data from beached whales, three of these twelve missing AT1
group whales are known to be dead. Although transient killer whale social structure is
not fully understood, we are confident that the other missing AT1 whales also are dead.
Statistical analysis backs up this supposition and strongly suggests that they have either
died or permanently emigrated from the area. Since there is no record of these whales in
adjacent regions and they appear to have a limited range, it is most likely that the missing
AT1 whales are dead.

This project will continue the monitoring program necessary to map the changes
(recovery or non-recovery) of Prince Williath Sound killer whales on a reduced annual
basis. Behavioral observations and spatial and temporal data will be collected
opportunistically in the course of photographic and acoustic monitoring, but there will be
no new analysis of this data. We will continue with population modeling begun in 2000.

Fourteen years of systematic data collected under public and private funding have
been placed in a specially designed GIS database currently housed at the U.S. Fish and



Wildlife Service, Marine Mammals Management Division, Anchorage, Alaska and at
Alaska Pacific University, Anchorage, Alaska under the management of collaborator, Dr.
David Scheel The database contains 763 records of encounters with killer whales in and
near Prince William Sound and Kenai Fjords, Alaska. Among these are 557 encounters
with resident whales and 206 encounters with transient-type whales. Analyses have
determined large-scale differences in spatial distribution patterns between resident and
transient whales over time (Sheel et al. 2001). Changes in transient whale distributions
have been examined in relation to changes harbor seal populations.

There is worldwide concern that specific PCB and dioxin congeners may have
negative effects on reproduction in mammals. The recovery of killer whales in Prince
William Sound and the long-term health of the population is dependent on unimpeded
reproductive processes. Recently there is concern over contaminant levels and their
relationship to the recent decline of southern resident killer whales in Puget Sound.
During this study we have measured contaminant levels in both resident and transient
killer whales, and found much higher levels in the transient population. Contaminants
apparently passed from mother to offspring via lactation and levels follow consistent
patterns within genealogies (Ylitalo et al in press). Samples were obtained from
individually identified living whales that can be re-identified and re-sampled to assess
future changes in levels. The ability to sampie and potentially resample specific known
individuals and their known kin is a unique aspect of this project. Results of contaminant
analysis (Ylitalo et al in press) raise concern that contaminants in transient whales could
negatively impact reproduction and or reduce immune response leading to mortalities.
There has been no successful reproduction in the AT1 group since 1984. All chemical
analysis of tissue and assistance in the interpretation of results has been provided by the
NMFS/NOAA Environmental Contaminant Laboratory, Seattle, Washington under a
cooperative agreement with N.G.O.S.

In FY97 we initiated a remote hydrophone and acoustic monitoring as a long-term
assessment tool. Initial analysis and separation of pods has been completed and an initial
publication has been submitted. (Yurk et al. in review). Currently we are operating a
single hydrophone in Resurrection Bay powered by solar and wind power and using
microwave transmission technology. It is currently operational and is effectively
documenting presence and absence of killer whales during the winter months.

We are still compiling our catalogue of acoustic dialects for resident pods. In
1999 we obtained needed recordings of AJ, ADOS and AD16 pods. We are hopeful of
obtaining additional recordings of AG, and AF pods to fill out pod specific repertoire
data. (NGOS is using a 16 year database of killer whale recordings to establish killer
whale dialects). The dialect of the AT1 transient group have been established and also
related to behavior. (Saulitis et al in review) The dialect catalogue is used to document
the presence of specific killer whale pods and groups recorded from the remote
hydrophone. The long-term goal of this aspéct of the project is to determine the extent of
winter use by killer whales of these inshore waters and provide an additional, innovative,
cost effective tool for monitoring killer whales year round. A hydrophone in Resurrection
Bay has the added benefit of providing a continuous live feed to the Alaska Sea Life
Center and throughout Seward via FM link for the education of visitors and residents. In
winter 2000-2001 acoustic monitoring indicated whales were present on an intermittent
basis in late fall/early winter and also in late winter in Resurrection Bay. Analysis of
pods present is in process; it appears AB pod and AJ pod were present on a routine basis.



NEED FOR THE PROJECT
A. Statement of Problem

The AB pod of killer whales was injured by the EVOS. Although it had shown
signs of recovery from 1991 to 1993, mortalities in 1994/95 reduced the number of
surviving AB pod whales to 22. Since 1995 there has been a net gain of three
individuals, however, it will not be clear whether recovery will be dependent on reduced
mortality rate (Matkin et al 2000). At least 12 of the original 22 members of AT1 group
of transient killer whales have apparently died since 1989 and there has been no
recruitment within the group. Recovery for this group seems doubtful at this time and a
petition to list them as an endangered population is in preparation. This project will
continue to monitor the status of AB pod and the AT1 group.

Sightability of killer whales in Prince William Sound has changed since the spill;
particularly resident whales have been more frequently encountered in the Kenai Fjords
region. Transient whales are seen less frequently in all areas than prior to the spill.

Initial mortalities within AB pod following the spill have apparently led to
additional mortalities due to loss of key individuals. Deterioration of AB pod social
structure has led to a situation where one subpod now travels separately most of the time
(the AB25 subpod travels with AJ pod). The project will provide long-term insight into
effects of changes in killer whale social structure due to unnatural mortalities. A detailed
population model for resident killer whales is under construction.

Despite considerable effort, re-sightings of the AT1 group have declined and
fewer individuals are seen when members of this transient group are located. We are
confident that 12 of the original 22 members of this group are dead, or have emigrated to
other regions; although the later possibility is very unlikely. None of the AT1 whales
have been sighted or identified in southeastern Alaska despite healthy pinniped
populations and frequent transient sightings in that region.

Although the rate of encounter with members of the AT1 transient group has
declined, there has been no detectable increase in the sightings of other transient groups,
suggesting that other transients are not increasing their use of the Sound as use of the
region as AT1 group declines. Whether this overall decline in the encounters with
transient (marine mammal eating) killer whales is related to oil spill effects or ecosystem
changes is not clear, but we suspect a combination of the two factors. It is likely that the
severe decline in harbor seals and Steller sea lions are important factors in the decline of
transients in the region. '

MtDNA and nuclear DNA analysis has demonstrated the genetic uniqueness of
the AT1 group from residents as well as from other transients. If the AT1 population
does not have other components in western Alaska, the loss of the AT1 group could
represent a serious overall loss of genetic diversity.

Some environmental contaminants such as PCBs and DDTs have been linked to
reproductive dysfunction in mammals and immune system dysfunction. We have
discovered very high levels of these contaminants in the transient (marine mammal
eating) killer whales, including the non-reproducing AT1 group. When compared to other
cetacean populations, these levels appear to be in a range that could result in reproductive
dysfunction and reduced immune response or other effects that might impede recovery of

this group.



B. Rationale/Link to Restoration

Annual killer whale population monitoring will determine recovery status of AB
pod and the AT transient group. The status of AB pod is considered non-recovering at
this time, the group numbered 25 whales and one subpod (AB25) traveled with primarily
with AJ pod. It numbered 36 whales before the spill and was a unified pod. The recent
slow growth in the pod suggests a recovery may finally be under way, however, this will
only be clarified by continued monitoring. A low level annual monitoring program was
initiated in FY96 and is proposed to continue in FY02. Since all pods and whales are not
observed in every year, annual monitoring will prevent extensive data gaps and allow
determination of recruitment and mortalities in a much shorter time frame. It is apparent
that additional data is also required to create an adequate population model.

An annual killer whale behavioral database of spanning 17 years now existsin a
GIS format. It is accompanied by a photographic database that includes identifications of
all individuals from each frame of film for every encounter logged in the GIS system.
This will facilitate development of potential critical habitats for killer whales, particular
in the Kenai Fjords region where data of this type has been collected in recent years
Because killer whales are a long-lived species with low reproductive and mortality rates,
this monitoring must be consistent and long-term to be meaningful. Without the pre-spill
monitoring of these whales damage assessment would have been impossible. This
species is a key ecosystem element (a sentinel species) reflecting long-term
environmental trends and is worthy of inclusion in a long-term monitoring program.

Continued development of acoustic monitoring and a dialect directory is
providing a cost-effective year- round extension of the monitoring program. We will
continue to work cooperatively with the Alaska Sea Life Center, Kenai Fjords National
Park, and See More Wildlife Systems in this endeavor. In addition we will be providing
(with supplemental NMFS funding) an annual workshop in May 2000 for tour and
charter boat operators in the Kenai Fjords region. Over 100,000 visitors used these
operators to view wildlife in 2000. Our program will directly involve residents and
visitors in the process of monitoring and restoration through connection with Alaska Sea
Life Center and Kenai Fjords tour and charter boat industry.

C. Location

This project is part of an ongoing killer whale research in Prince William Sound
and the Kenai Fjords region, Alaska. The project involves the village of Chenega, Port
San Juan Hatchery, the Alaska Sea Life Center, Kenai Fjords National Park, and other
residents and visitors to the region. It operates cooperatively with the Kenai Fjords and
Prince William Sound tourboat industry.

COMMUNITY INVOLVEMENT AND TRADITIONAL ECOLOGICAL
KNOWLEDGE

There is great public concern and interest for killer whales in Prince William
Sound and in Kenai Fjords. The rapidly expanding tourboat industry depends on a
healthy killer whale population to attract and satisfy visitors and residents. We have been



closely involved with tourboat and recreational operators and residents by exchanging
sighting information on a daily basis and providing a catalogue of individual whales to
enhance enjoyment of whale observation. We have provided and continue to provide
workshops detailing whale biology. We will conduct our annual workshop with tourboat
operators and conduct onboard training for operations around marine mammals. We are
involved in the Youth Area Watch program, taking young students out to participate in
our research. Recent publication of an updated identification catalogue that includes
details of our research results and viewing guidelines has further sparked interest in these
whales. Killer whales now draw thousands of visitors to the region each year.

We continue to collect observations and stories from native residents and others
that will provide background for interpretation of our findings and place the work in a
historical and cultural perspective. Some of these legends and stories are used to place
our research in a broader context in our recent publication: “Killer Whales of Southern

Alaska” (Matkin et al 1999).

PROJECT DESIGN
A. Objectives

1. Continue photographic monitoring program and determine status of resident killer
whale pods, particularly AB pod. Examine the demographics of this pod in relation to
other resident killer whale pods.

2. Monitor the AT1 group of transient killer whales to determine mortality or
recruitment and indications of recovery to pre-spill distribution and abundance.

3. Monitor year round movements of resident and transient killer whales in Kenai Fjords
using remote hydrophone in Resurrection Bay in the winter months.

4. Continued analysis of calls and separation of pod dialects necessary for interpretation
of remote hydrophone data.

5. Continued development and publication of population model for resident killer whales

6. Examination of critical habitat for resident killer whales in the Kenai Fjords using
GIS database and behavioral data.

7. Examine status of transient killer whales in the region and changes in encounter rates
of these whales



B. Methods

Killer Whale Photographic Monitoring

The goal of this aspect of the study is the photoidentification of each individual
in each pod/group, that regularly uses the Sound, particularly AB pod and the AT1 group.
Knowledge of the demographics of all regularly sighted pods and groups may be
necessary to meet recovery definitions.

Thus, it is important that researchers maximize the time actually spent with killer
whales (particularly AB pod and the AT1 group) to insure thorough identification of all
individuals. Methods proposed to obtain photographic data necessary to meet monitoring
objectives will be similar to those used by the NGOS in Prince William Sound/Kenai
Fjords for the past seventeen consecutive years. Searches for whales will not be made on
random transects, but based on current and historical sighting information. In addition
whales will be located by listening for killer whale calls with a directional hydrophone
(calls can be heard up to 10 miles away), or by responding to VHF radio calls from other
vessels reporting sightings of whales. We have developed network of cooperating vessel
owners and tour boat operators that regularly report whale sightings. In addition,
requests for recent killer whale sightings will be made routinely on hailing Channel 16
VHF and working channel 77.

A vessel log and chart of the vessel track will kept for each day the research
vessels operate. Nobletech software and a laptop computer configured with GPS will
automatically record the research vessel track in real time. The elapsed time and
distance traveled will be recorded and vessel track plotted. Record will be made of the
time and location of all whale sightings and the weather and sea state noted at regular
intervals.

The Nobletech system will also be used to record specifics of each encounter with
killer whales including the trackline during these encounters. This data system will be
used in 2002 to log all encounters and summarize effort. Additional attention will be
made to relate behavior to location using a Nobletech data recording system which relates
precise geographic location to behavioral events. The new data collection system will be
based killer whale encounter data sheets developed in 1995 and specifically tailored to
GIS data entry. Data recorded will include date, time, duration, and location of the
encounter. Rolls of film exposed and the estimated number of whales photographed will
also be recorded. A chart of the whales' trackline during the encounter will be completed
and the distance traveled by the vessel with the whales will be calculated by the
Nobletech system on a daily basis. The new system will make it much simpler to to link
general behavior of the whales (i.e. feedmg, rebting, traveling, socializing, milling) to
location and time.

Photographs for individual ldentlﬁcatlon will be taken of the port side of each
whale showing details of the dorsal fin and gray saddle patch. Photographs will be taken
at no less than 1/1000 sec using Fuji Neopan 1600, a high speed black and white film,. A
Nikon 8008 or Nikon N70 autofocus camera with internal motor drive and a 300 mm 4.5
autofocus lens will be used. When whales are encountered, researchers will
systematically move from one subgroup (or individual) to the next keeping track of the
whales photographed. If possible, individual whales will be photographed several times
during each encounter to insure an adequate identification photograph. Whales will be



followed until all whales are photographed or until weather and/or darkness makes
photography impractical.

All photographic negatives will be examined under a Wild M5 stereomicroscope
at 9.6 power. Identifiable individuals in each frame will be recorded. When
identifications are not certain, they will not be included in the analysis. Unusual wounds
or other injuries will be noted. Photographic negatives will be analyzed using a
photographic database that spans sixteen years. Identities of each whale that appears in
every frame of usable film will be recorded and stored in VAX computer system. Final
analysis and assessment will follow Matkin et al. (1994).

The primary vessel used to secure identification photographs will be a 34’ diesel
inboard powered vessel capable of 20 knots, that can sleep 3-4 individuals (R.V. Natoa).
With sleeping accommodations and large fuel capacity, the R.V. Nafoa can remain in the
field for extended periods photographing whales.. This vessel will operate a total of 50
days under funding from this project, with periods of operation in May as well as during
the late July through early September period. From historical data these dates are judged
to be to be the most likely time to encounter AB pod as well as many of the other resident
pods that use the Prince William Sound and Kenai Fjords.

The report for the monitoring segment will include a summary of field effort, and
summary of the pods and individuals encountered and a status report on AB pod and the
AT1 group. Changes within AB pod will be examined with consideration for the age
and sex structure of the pod and maternal groups within the pod and related to the
population model now under development. Trends in transient killer whale sighting rates
and demographics will also be presented. Frame by frame input of identification data
from exposed film into VAX and IBM PC computer systems will occur and
identifications tabulated by pod and by individual. Copies of killer whale encounter data
and vessel logs will be made available to the EVOS Trustee Council and/or lead agency
and this data will be archived in the GIS database for potential future analysis. Frame by
frame identification data will also be made available on disk. Copies of the GIS program
and data base will be available by request to NGOS.

Acoustic Monitoring

Pod specific dialects for resident killer whales have been determined from
recordings made by several researchers in the Prince William Sound area and in
Southeast Alaska during the spring and summer months of the years 1984 to 2000.
Construction of a catalogue of pod specific dialects for all pods, including those
infrequently encountered is an ongoing process and dependent on recordings that will be
made during the FY02 field season. Specific calls from Prince William Sound transient
(AT1 group) killer whales also have been catalogued (Saulitis 1993, Saulitis in review.).
A total of 8456 calls have been screened and digitized using a Kay Elemetrics Real Time
Sound Spectrum Analyzer, Model 5500. Samples from this screening process were
digitized using the Canary acoustic spectrum analysis software (The Cornell Bioacoustics
Workstation). Calls from different killer whale pods and transient groups are being
categorized method developed by Dr. John Ford in British Columbia, Canada. This
process involves arbitrary acoustical identification paired with a visual and statistical
comparison of sound spectra.

Continued assessment of repertoires of Prince William Sound killer whales will
occur in 2002. A publication detailing the linkage of dialect and genetic data has been



journal submitted and is in review (Jurk et al, in review). . While similarities of
mitochondrial DNA sequences or overall genetic similarity describes relatedness of pods
within the past 10,000 to 20,000 years, dialects reflect the more recent history of
community divergence. In addition, recordings from the remote hydrophone obtained in
winter 2001-02 will be analyzed.

In order to detect the movements of killer whales into the Kenai Fjords region
during the early and late winter months in recent years, our remote hydrophone has
operated in the Thumb Point area of Resurrection Bay. An anchored and encased cable
runs from the transmitter on shore to the hydrophone at a depth of about 30 meters. A
microwave transmission system relays acoustic signals to Seward where they are
monitored by a technician and also broadcast on local FM band. The system is operated
by a combination of wind and solar power coupled with storage batteries.

During summer months the hydrophone will be monitored from the R.V Natoa as
possible as an aid in locating whales. During the summer and winter months in Kenai
Fjords it will be monitored in Seward on a regular basis via receiver equipped with a
recording system. The receiver will be monitored on a regular scheduled basis with a
standardized monitoring log completed that includes hours monitored and hours when
whales were present. Whale calls will be recorded by M. Brittain in Seward and
analyzed by Harald Yurk at the University of British Columbia.

Most equipment needed to complete the contracted field research will be provided
by the North Gulf Oceanic Society, including binoculars, nets, directional hydrophones,
photographic equipment and biopsy equipment. Remote hydrophone equipment and
maintenance of that equipment will be provided by contract to See More Wildlife
Systems. PC (Windows) compatible computers owned by NGOS will be used to record
field data and in analysis. The GIS system at Alaska Pacific University (Dr. David
Scheel) and U.F.W.S, Marine Mammal Management Division in Anchorage (Doug Burn)
and VAX data system at the Pacific Biological Station, Nanaimo also will be used for
data storage and analysis.

C. Contracts and Other Agency Assistance

The entire project will be completed under the auspices of the North Gulf Oceanic
Society(NGOS) under federal research permits held by NGOS and issued under the
Marine Mammal Protection Act. NGOS will provide a technician to enter data collected
in 2002 into the GIS database housed at Alaska Pacific University and U.S.F.W.S. in
Anchorage using the a preexisting menu interface. Graeme Ellis at the Pacific Biological
Station in Nanaimo, B.C. Canada will complete final identifications of individuals and
compare with data bases from other regions. Harold Yurk at the University of British
Columbia will conduct acoustic analysis. Monitoring the remote hydrophone system
will be a cooperative project with Mike Brittian and the Alaska Sea Life Center. The
North Gulf Oceanic Society will contract the research vessel used in this project.



SCHEDULE
A. Measurable Project Tasks for FY2002
January 2002: Summarize monitoring fieldwork for 2001.

Nov. 1, 2001 - Jan. 31,2002: Analysis of photographs from 2001 fieldwork. Input data
into GIS system.

January 2002: Acoustic analysis of killer whale calls from previous year.

Oct. 1, 2001- May 1 2002: Preparation and submission of paper on population dynamics
of killer whale pods.

January 1- April 15 2002: Prepare annual/final report
January 2002: Attend EVOS Trustee Council annual workshop

Oct. 1 2001- May 15 2002: Continue winter recordings in Seward from remote
hydrophone.

May -Sept. 2002: Killer whale monitoring empbhasis field work. Monitor remote
hydrophone from research vessel as possible.

The R.V.Natoa will operate for 50+ selected days in May, July, August and
September. The primary function of this vessel will be killer whale photoidentification
monitoring. Time periods is selected are based on historical periods of high encounter
rate with AB pod, other resident pods and the AT1 transient group and sighting reports
from tourboat operators. Operational expense for additional field days will be funded by
other monies.

B. Project Milestones and Endpoints
The FY2002 killer whale project will continue the reduced annual
photoidentification monitoring program and the acoustic monitoring program initiated in

FY1997. Future fieldwork will involve population monitoring and acoustic monitoring
and regular publications of results.

C. Completion Date

Killer whale monitoring and remote hydrophone projects are completed on an
annual basis, however they are envisioned as ongoing elements of the GEM program.
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PUBLICATIONS AND REPORTS

Matkin, C.0., G.E. Ellis, and E. Saulitis. Population dynamics of resident killer whales
in the Prince William Sound/Kenai Fjords region. To be submitted to Marine Mammal
Science. (Held over from previous year)

PROFESSIONAL CONFERENCES

Bienniel Conference of the Biology of Marine Mammals, Vancouver, B.C. Canada
November 2001 (funded from FY 2001)

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

The monitoring of killer whales and analysis of historic and current data on killer
whale behavior is part of an program to investigate killer whale recovery and the
interactions of killer whales and harbor seals. It will be integrated with the concurrent
harbor seal studies. In FY2002 this project will rely on approximately $11,000 in
matching funds from other sources. As a non-profit research institution familiar with
private funding sources and cooperative programs, NGOS can work with the Trustee
Council cooperation to maximize potential for other funding in the future.

PROPOSED PRINCIPAL INVESTIGATOR:

Craig O. Matkin

North Gulf Oceanic Society

60920 Mary Allen Ave, Homer, Alaska 99603
Phone/Fax (907) 235-6590
comatkin@xyz.net

KEY PERSONNEL

Craig Matkin (M.S. University of Alaska), is the project leader. Matkin will be
responsible for supervising the completion of all fieldwork and insuring successful
operation of boats and equipment. He will be the operator of the R.V. Natoa and
supervise directly all work completed from that platform. He will direct data analysis
and assemble all material for annual and comprehensive reports and be responsible for
completion and submission of these reports. He will represent this project and present the
work to the EVOS Trustee Council.

Matkin has studied killer whales in Prince William Sound since 1977. He initiated
systematic killer whale photoidentification in Prince William Sound, and is a founding
member of NGOS. In 1994 he completed the "The Biology and Management of Killer
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Whales in Alaska" for the U.S. Marine Mammal Commission. Other pertinent
publications include EVOS killer damage assessment results ("The Status of Killer
Whales in Prince William Sound 1984-1992", Craig O. Matkin, G. M. Ellis, M.E.
Dahlheim, and J. Zeh in T.R. Loughlin. ed. Marine Mammals and the Exxon Valdez and
Matkin and C.O., Matkin, D.R., Ellis, G.M. , Saulitis, E. and McSweeney, D. 1997.
Movements of resident killer whales in Southeastern Alaska and Prince William Sound,
Alaska. Marine Mammal Science, 13(3):469-475. Mr. Matkin also teaches at the
University of Alaska, Lower Kenai Penninsula Campus.

Eva L. Saulitis (M.S. University of Alaska) , a director of NGOS, has conducted
fieldwork on kilier whales in Prince William Sound each season since 1987. She is a
principal field biologist for the monitoring segment of this project (photoidentification)
and will co-operate the research vessel Natoa. She will make ready and maintain all
necessary equipment, complete photoidentification work and all logs and data sheets as
required. She will provide entry of field data into the GIS system.

Saulitis completed her MS thesis "The Behavior and Vocalizations of the AT Group
of Killer Whales in Prince William Sound, Alaska."” in 1993. She coauthored the
"Biology and Management of Killer Whales in Alaska" for the U.S. Marine Mammal
Commission and “Killer Whales” for the EVOS Restoration notebook series and
authored Saulitis, E.L., C.O. Matkin, K. Heise, L. Barrett Lennard, and G.M. Ellis.
2000. Foraging strategies of sympatric killer whale (Orcinus orca) populations in Prince
William Sound, Alaska. Marine Mammal Sciencel6(1):94-109. She has done extensive
analysis of killer whale calls and has operated research vessels in Prince William Sound

since 1988.

Graeme Ellis has participated in killer whale photoidentification studies in Canada and
Alaska for 24 years. Ellis will do all final identifications of individual killer whales. He
will examine all negatives on a repetitive frame by frame basis and supervise the input of
the final identification data into the VAX computer system. With Matkin he will update
all life history information on individual whales and provide positive identifications from
photographs of each whale biopsied.

Currently Ellis directs whale identification work at the Pacific Biological Station
in Nanaimo, British Columbia and has done final identifications on Prince William
Sound killer whale photographic negatives since 1983. He has more experience than any
other individual identifying Prince William Sound killer whales from photographic
negatives and his accuracy has been certified by repeated testing.

Harold Jurk Harald is a Phd. candidated at the University of British Columbia and
specalizing in cetacean acoustics. He is conducting analysis and interpretation of killer
whale acoustic data collected over the past 13 years in Prince William Sound/Kenai
Fjords from vessels and from remote hydrophones.
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FY 02

EXXON VALDEZ TRUS’ 'OUNCIL PROJECT BUDGET
October 1, 2001 <. tember 30, 2002 -

Other Resources

Authorized | Proposed
Budget Category: FY 2001 FY 2002
Personnel $27,680.0
Travel $2,350.0
Contractual $26,200.0
Commodities $7,280.0
Equipment $0.0
Subtotal $0.0 | $63,530.0 | Estimated |
Indirect $6,353.0 FY 2003
Project Total $0.0 $69,883.0 $70,000.0 |

AT
Fimtics s

Full-time Equivalents (FTE)

B :
0.7 E‘;.;Q?f prests

s A

Dollar amounts are siwbwn in thodéands of déllaré. :

[ $11,000.0 | [ [ {

Comments: Matkins time includes 1.5 mo field time/ 1.5 months analysisand report time
Saulitis time includes 1.7 mo field time/ 0.5 mo office time

FY02

Prepared:

Project Number: €682 6503 -BAA
Project Title: Killer Whale Monitoring
Name: North Gulf Oceanic Society

FORM 4A
Non-Trustee
SUMMARY
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FY 02 EXXON VALDEZ TRUS' JOUNCIL PROJECT BUDGET
October 1, 2001 “tember 30, 2002

Personnel Costs: Months Monthly ' Proposed
Name Position Description Budgeted Costs Overtime FY 2002
| Craig O. Matkin P.l., Field Biologist : : 3.0 4600.0 13,800.0
t|Graeme Ellis Photo Analyst 0.9 3500.0 3,150.0
j Eva Saulitis Field Biologist, Data technician 24 3000.0 7,200.0
bl Harald Jurk Acoustic Analyst 0.6 3400.0 2,040.0
5 Field Assistant/Office Assistant 1.0 1500.0 1,500.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

L 7.9 16000.0 0,0

{ Personnel Total] $27,690.0
[Travel Costs: ' Ticket Round Total Daily]  Proposed
| Description Price Trips Days| Per Diem FY 2002
Homer/Seward/Homer {car travel) 140.0 5 700.0
Homer/Vancouver/Seattle/Homer 750.0 1 3 80.0 1,020.0
Homer/Anchorage/Homer 165.0 2 3 100.0 630.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Travel Total $2,350.0

ot Number O FORM 4B
Project Number: 00212 Personnel

FY02 Project Title: Killer Whale Monitoring & Travel
Name: North Gulf Oceanic Society DETAIL

Prepared:
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FY 02 EXXON VALDEZ TRUS *OUNCIL PROJECT BUDGET

October 1, 2001 tember 30, 2002
Contractual Costs: Proposed
Description FY 2002
SeeMore Wildlife (Remote hydrophonel/equipment lease/maintanance) 4,700.0
34' research vessel (Natoa) 50 days@430/day 21,500.0

Contractual Total] $26,200.0

Commodities Costs: Proposed||
Description FY 2002
Phone 200.0
Field Food  $16/person/day 1,800.0
Computer Services 120.0
Fuel 3,100.0
Film/Processing/Printing 1,600.0
Field Supplies 350.0
Shipping 120.0
Commodities Total $7,290.0
' FORM 4B
Project Number: 00212 Contractual &
FY02 Project Title: Killer Whale .Monitoring Commodities
Name: North Gulf Oceanic Society DETAIL
Prepared:

3of4d



FY 02 EXXON VALDEZ TRUS -OUNCIL PROJECT BUDGET
October 1, 2001 o tember 30, 2002

New Equipment Purchases: Number Unit Proposed

Description of Units Price FY 2002
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
Description - of Units

Project Number: EFORM 4Bt
Project Title: quipmen
FY02 N DETAIL

Prepared:

S
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Community Involvement Planning for GEM

~n

EXXON VALDEZ Ol SPiiL

Project Number: 02052

Restoration Category: General Restoration TRUSTEE COUNGIL
Proposer: P. Brown-Schwalenberg/CRRC

Lead Trustee Agency: ADFG

Cooperating Agencies: None

Alaska SeaLife Center: No

New or Continued:

Continued

Duration: 8™ year, 8 year project
Cost FY 02: $200.2
Geographic Area: All

Injured Resource/Service:  Subsistence

ABSTRACT

In FY 02, this project will continue to actively involve residents of the Alaska Peninsula
Region/Chignik Lake, Chenega Bay, Cordova (Eyak), Kodiak Island Region/Ouzinkie,
Nanwalek, Port Graham, Seward (Qutekcak), Seldovia, Tatitlek, and Valdez in the
restoration program through a network of local Community Facilitators. In addition, the
project will work to address the future of community involvement with regard to the Gulf
Ecosystem Monitoring (GEM) Program. In FY 02, the Community Involvement Project
will focus on three objectives: (a) designing a community based research and monitoring
program, (b) identifying specific research and monitoring activities that fit within the
GEM program, and (c) developing possible pilot projects for FY 03.
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INTRODUCTION

This proposal is designed to continue with the original community facilitation efforts and
objectives, but to a lesser extent since the restoration effort is declining. In addition, this
proposal builds on the initial work in FY 00 to enhance the stewardship capacity of the
Native community and create a long-term community monitoring component of the Gulf
Ecosystem Monitoring (GEM) Program. This proposed project will examine the
communities’ interests, priorities and activities through their Tribal Natural Resource
Management Programs and how these will relate to the future GEM Program. Candidate
projects emerging from our planning effort will exhibit a blend of modern measurement
science and traditional observation, which will be beneficial to both the GEM Program
and the Tribal Natural Resource Management Programs.

Ten Community Facilitators were hired in FY 97 through cooperative agreements with
the Village Councils of Chenega Bay, Chignik Lake (Alaska Peninsula Region), Eyak
(Cordova), Nanwalek, Ouzinkie (Kodiak Island Region), Port Graham, Qutekcak
(Seward), Seldovia, Tatitlek, and Valdez to involve communities in the EVOS restoration
process. The Spill Area Wide Community Involvement Coordinator worked with the
Community Facilitators to promote communication between the EVOS Trustee Council,
the communities, and the scientists. Their efforts continued through FY 00 and FY 01
while five pilot communities (Cordova, Nanwalek, Ouzinkie, Port Graham, and Tatitlek)
also branched into developing Tribal Natural Resource Management Plans, designed to
assist the communities in having a more active role in the Trustee Council’s research and
monitoring efforts. These pilot communities were funded at a higher level for the
additional work required.

In FY 00, workshops were held to further develop the technical capacity of the
communities in the Chugach Region and spill area. This increased capacity is a key
component in their efforts to ensure the sustainability of their subsistence resources. One
workshop was held in December between the village corporations and Tribes to discuss
ways of cooperative management of village corporation lands. Additionally, the
corporations and Tribes in Prince William Sound have been working extensively with the
United States Forest Service to ensure their involvement in the Chugach National Forest
Management Plan Revision currently underway. Cooperative and collaborative
management of lands and resources have been actively discussed and strategies for
further developing a formal relationship are underway. The final draft of the Chugach
National Forest Management Plan is scheduled for public comment in the spring of 2001.
In FY 00, the pilot communities, as well as Chenega Bay, Qutekcak, and Stevens Village
Council traveled to Lac du Flambeau, Wisconsin to observe the Tribal natural resource
research and monitoring program currently being conducted by the Lac du Flambeau
Band of Lake Superior Chippewa Indians. This trip was an effort to model the Tribal
Natural Resource Management Programs in the spill area after the Lac du Flambeau
Program, and encourage more involvement in the community research and monitoring
aspects of the GEM Plan.
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In FY 01, the CRRC Board of Directors held a strategic Planning Session. During this
meeting they identified Natural Resource Management Plan development along with the
EVOS $20 million Tribal Community Fund as top priorities of CRRC. The Board of
Directors also prioritized the communities’ involvement in GEM and community
involvement/Traditional Ecological Knowledge, indicating their interest in remaining
involved in the EVOS process. In October of 2000 the Community Facilitators, Natural
Resource Specialists, Science Advisor, Principal Investigator, TEK Specialist, and Spill
Area Wide Community Involvement Coordinator (currently the Community
Development Director) all participated in the GEM Workshop, advocating for
meaningful community involvement and TEK being incorporated into the GEM
Plan/Program. In March 2001 the Principal Investigator and Community Development
Director in cooperation with the Chugach Alaska Corporation, Chugachmiut, and the
North Pacific Rim Housing Authority organized the Chugach Regional Summit on
Natural Resources for participation by the Board of Directors of the Chugach Region
Native corporations, Tribal Councils, and regional organizations. The Community
Facilitators and Natural Resource Specialists also participated. During this Summit the
communities identified barriers, and developed solutions, for the Tribal Natural Resource
Management Programs and discussed ways to assist in creating cooperative relationships
between the Tribes and Native corporations in the area of jurisdiction, enforcement and
management of natural resources. Furthermore, community meetings are scheduled in
the villages of Port Graham, Nanwalek, and Ouzinkie in April 2001 and in Cordova in
September 2001 to discuss their Tribal Natural Resource Management Plans and identify
common objectives between their Management Plans and the GEM Plan.

In FY 02, specific tasks for the communities will be to continue the original community
facilitation efforts (to a lesser degree) and participate in GEM planning and
implementation. Additionally, the five pilot communities will work with project staff to
identify common areas of interest between the Tribal Natural Resource Programs
research and monitoring efforts and GEM Program’s efforts. Once these common areas
of interest are identified, the scientific staff and communities will develop methods by
which communities can take on specific research and monitoring activities of GEM,
while leveraging other funds to implement other aspects of their Management Plans.

Sarah Ward, the Community Development Director (formally know as the Spill Area
Wide Community Involvement Coordinator), will continue to coordinate the project out
of the Restoration and CRRC offices, to accomplish the following tasks:

1. Continue the involvement of community members and local Tribal Natural
Resource Programs throughout the spill region in current restoration projects.
This community process will require a Community Facilitator, whose duties will
be described later. Since the restoration effort is declining, this will be a smaller
function in FY 02.

2. Serve as contact point for the Community Facilitators and Natural Resource
Specialist in each of ten participating communities (Alaska Peninsula
Region/Chignik Lake, Chenega Bay, Cordova, Kodiak Island Region/Ouzinkie
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Nanwalek, Port Graham, Seldovia, Seward, Tatitlek, and Valdez). The tasks for
the Community Development Director in relation to the Community Facilitators
will be to:

a. Once a month, send a brief activities report to the Community Facilitators
and Tribal Natural Resource Management Programs to keep them
informed of Trustee Council actions, Restoration Office activities,
upcoming events, new research findings, update on current projects, and
all other pertinent information. The report could take the form of bullets
or a newsletter with contact information on each issue.

b. Coordinate the participation of the Community Facilitators in the annual
restoration workshop and serve as the lead coordinator for the Monitoring
Committee planning effort.

Provide input at the Restoration Work Force and Public Advisory Group
meetings.

Assist in organizing Trustee Council/Restoration Office community meetings.
This may include arranging presentations in specific communities.

. Attend (in person or by teleconference) all Trustee Council meetings and report to

the Community Facilitators on actions taken.

Coordinate and provide technical assistance to the villages to develop project
proposals.

Prepare quarterly project status reports and ensure all annual/final reports are
submitted on a timely basis by the affected communities.

The specific tasks the Community Facilitators are expected to undertake include the
following:

1.

Inform the Community Development Director of community issues, concerns, or
questions regarding restoration. These issues could be identified through
community meetings conducted by the Community Facilitators, or through other
means, and could include ideas to form new projects.

Work with the Community Development Director in coordinating Trustee
Council community meetings as well as community visits from Project Principal
Investigators. The Community Facilitator will also serve as the initial contact in
the village for any project conducted by EVOS Principal Investigators in the
traditional use areas of the communities.

. Work closely with the Village Council’s Tribal Natural Resource Management

Program to coordinate all activities that have a direct impact on the local
community resources and any research projects that will complement the Tribe’s
traditional knowledge of the traditional use areas.
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Disseminate to community members the monthly update from the Community
Development Director.

Attend the annual Restoration Workshop, Native American Fish & Wildlife
Society Conference, and associated meetings, including certain scientific review
sessions.

Provide a quarterly report to the Community Development Director identifying
community issues, concerns, or questions regarding restoration. These issues
could be identified through community meetings or other means and should
include relevant issues discussed at Village Council meetings. Ideas for new
projects should also be included. The content of the reports will decline as the
overall restoration program declines.

Additionally, the five pilot Community Facilitators will work with project staff to
develop common areas of interest between the Tribal Natural Resource
Management Programs, their Management Plans, and the GEM Program.

The specific tasks for the Traditional Ecological Knowledge (TEK) Specialist will be to:

1.

Assist in developing the community monitoring program, particularly exploring
opportunities for incorporating community expertise and TEK into the monitoring
program as a whole as well as into specific monitoring activities.

Assist other Principal Investigators, as requested, in incorporating TEK into their
proposals and research as appropriate, and working with the Tribal Natural
Resource Management Programs.

Assist spill area communities and the Community Facilitators, as requested, in
developing methods for documenting TEK and otherwise incorporating it into
research and monitoring programs related to the Restoration Program and GEM.

Provide other assistance as necessary to the project and to the Community
Development Director.

The specific tasks for the Scientific Advisor will be to:

1.

Work with the communities to identify GEM related Projects within their Tribal
Natural Resource Management Plans. Help develop the conceptual outline for a
comprehensive community-based research and monitoring program in the five
pilot project communities and identifying any necessary training.

Help coordinate the community-based research and monitoring with other
research and monitoring activities planned under GEM and coordinate community
input in the GEM Plan.
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3. Help develop additional research and monitoring ideas outside of GEM to meet
community interests in resource stewardship.

4. Serve as the liaison with other scientists as appropriate to get community input in
the design and implementation of the GEM Program.

NEED FOR THE PROJECT
A. Statement of Problem

Marine bird, fish and mammal stocks are believed to be profoundly influenced by the
marine environment that hosts them and the food-webs that support their production.
Variations in annual production and species composition associated with cycles and shifts
in ocean climate have been documented. To meet the mission of GEM, the physical
condition of the northern Gulf of Alaska and selected target populations must be carefully
tracked through time. The emerging “historical records” provide important insight about
how the ecosystem responds to environmental fluctuations on scales from weeks and
months to decades and ideally centuries. GEM monitoring will be strengthened
significantly by the addition of coastal observations in the many sub-environments
stretching from Prince William Sound to the Alaska Peninsula. There is a critical need to
establish a long-term observational program in coastal waters because the edge-zone of
the northern Gulf is used by many sport, subsistence and commercial resources as
reproductive and nursery habitat.

In Addition, the Fxxon Valdez oil spill caused severe disruption of the lives of many
people living in the spill impacted area. The oil spill also caused residents of the area to
be concerned about the safety of their wild food sources, and the integrity of the
surrounding natural environment. While scientific studies aimed at restoring the
resources and services damaged by the oil spill have occurred throughout the spill area,
most of the researchers work for agencies or institutions based in Anchorage, Fairbanks,
or outside Alaska. Residents have voiced concern over a lack of involvement by spill
area communities in the restoration efforts, and incomplete communication to spill area
inhabitants of study proposals and results. While the past several years have facilitated
an increasing amount of communication between the scientists and the communities,
there still exists a void for meaningful involvement in the restoration process by the
community members at the grass roots level. At the same time, researchers have
recognized that local residents have traditional knowledge that could help them answer
questions they have not been able to answer through conventional scientific means. In
addition, communities in the spill area are very concerned about the long-term
stewardship and management of lands and resources important to their subsistence way
oflife. These communities have been developing their Tribal Natural Resource
Management Programs at the local level to ensure long-term health of injured oil spill
species, important subsistence resources, and responsible management of lands in
proximity to their villages and traditional use area. The Gulf Ecosystem Monitoring Plan
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is also very concerned with the ecosystem and coordination between the communities and
the Trustee Council regarding community-based monitoring and will be necessary to
effectively monitor and document change in the Gulf of Alaska ecosystem. Furthermore,
the EVOS Trustee Council has recognized the need to increase communication and
community involvement in the restoration process. This was stressed throughout the
GEM Workshop, held in Anchorage in October 2000 (Exxon Valdez Oil Spill Trustee
Council, 2001). The National Research Council also sited the need for meaningful
community involvement in their Interim Report (National Research Council, 2001).
During the Public Advisory Group’s April 4, 2001 meeting, the integration of community
involvement into the GEM Program was identified as a top priority (Exxon Valdez Oil
Spill Trustee Council, 2001). Therefore, it is evident that the integration of Tribes, their
Natural Resource Programs, community research and monitoring, and GEM must take
place in order to ensure meaningful community involvement in the GEM Program. The
specifics of how this will occur have yet to be determined, but it is evident that
meaningful community involvement must be defined by the communities.

B. Rationale/Link to Restoration

This project furthers the Trustee Council’s goals of facilitating the involvement of spill
area residents and resource users in the restoration process. It also reaffirms the Trustee
Council’s dedication to the involvement of people living in the oil spill affected areas in
the restoration process.

In addition, people living in the spill area have detailed knowledge about the condition of
resources, which can significantly add to data collected as part of scientific studies, and
enhance the success of restoration efforts. Local people have expressed a desire to be
involved in all aspects of restoration projects, and a willingness to work with researchers.
The Tribes in the Chugach Region and the Ouzinkie Tribe are in the process of
developing Tribal Natural Resource Management Plans. These plans are leading the way
for the creation of methods and projects that will ensure the continued abundance of
subsistence resources important to their communities. Five of those plans will be
completed in FY 01. These Plans form the basis for development of Tribal Natural
Resource Management Programs. The Tribal Natural Resource Management Plans
outline overall interests of the communities, including economic development, traditional
use area management, and various other aspects of their Natural Resource Management
Programs. The Chugach Tribes are also currently working with the Chugach Regional
Resources Commission to develop an Inter-Tribal Integrated Natural Resource
Management Plan. This plan will coordinate all the Tribal Plans to provide a format for
the Tribes to work cooperatively to address issues related to management, monitoring and
research of their traditional use areas. Both the Tribal and Inter-Tribal Integrated Natural
Resource Management Plans will be instrumental in planning for participation in the
GEM community-based research and monitoring programs. GEM must integrate local
Resource Management Plans and Programs into the overall GEM Program to effectively
monitor environmental conditions and indicator species. This project would open
communication lines and help facilitate the interaction between the different entities.

Prepared 4/5/01 7 Project 02052



At present, the only systematic and year-round monitoring program of ocean conditions
in the northern Gulf of Alaska is maintained in outer Resurrection Bay by the Institute of
Marine Science, University of Alaska Fairbanks (GAK-1 station) and in Cook Inlet by
Cook Inlet Keepers. Also, some seasonal records of temperature and plankton volumes
have been made over the years by aquaculture corporations in Prince William Sound,
lower Cook Inlet, and at Kodiak. These observations, coupled with those undertaken by
several private organizations in the region provide evidence that citizen monitors can be
important contributors to long-term programs, but also demonstrate that to be effective,
these efforts must be standardized and coordinated over time, which can be accomplished
through the GEM Program. Furthermore, resource managers will benefit greatly from
any new information arising from GEM and other coastal monitoring programs, such as
information and data generated by the Tribes.

C. Location

This project will be spill area wide. All communities will have a local Community
Facilitator, with the exception of the Alaska Peninsula and Kodiak, which will be covered
by a region-wide Community Facilitator. Five communities will be pilot project
communities. These include Eyak, Nanwalek, Ouzinkie, Port Graham, and Tatitlek.
Chenega Bay, Chignik Lake, Qutekcak, Seldovia, and Valdez will continue to perform
their normal Community Facilitator duties. The pilot communities will begin the process
of identifying common areas of interest between the Tribal Natural Resource
Management Programs and the GEM Program. Once they are in place, the other
communities will be incorporated into the process. Other regional, Native, and
community organizations will be encouraged to participate and mold the parameters for
the monitoring programs.

The project’s benefits will be realized both in meaningful involvement by the
communities and their Tribal Natural Resource Management Programs, and in the
restoration of the injured resources. Better communication among the Trustee Council
staff, researchers, and residents of the communities impacted by the spill should improve
the effectiveness of restoration efforts and the future GEM Program.

COMMUNITY INVOLVEMENT AND TRADITIONAL KNOWLEDGE

The core of this project is the incorporation of community involvement and traditional
knowledge into the EVOS restoration process and the GEM Program. Communities will
be informed of EVOS projects, research findings, and provide input into the Trustee
Council process through a network of Community Facilitators, the Community
Development Director, TEK Specialist, Principal Investigator, and Science Advisor. The
Community Facilitators will be hired locally.

PROJECT DESIGN
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A. Objectives

The objectives of the project will be to:

1.

Increase the meaningful involvement of spill area communities in the restoration
efforts of the Trustee Council.

Improve the communication of findings and results of restoration efforts to spill
area Village Councils, inhabitants and the appropriate regional organizations. It is
expected that by doing so, this project will increase the effectiveness of overall
restoration efforts.

Develop a means by which western science and traditional ecological knowledge
can be compiled and utilized in a cooperative manner with the intent of furthering
the restoration process in a way that is sensitive to the needs of the affected
communities.

Provide community input into the plans for GEM, including review of drafts and
suggestions for community-based activities such as research and monitoring,
education, data sharing, and outreach. Part of this objective will be met at the
EVOS Restoration Workshop, which will be held in January of 2002 in
Anchorage, and in specific communities at other times, and part will be
accomplished by correspondence amongst Project Staff. The Tribes will also
work with the Trustee Council to define meaningful community involvement.
The communities’ research and monitoring programs, developed in conjunction
with their Tribal Natural Resource Management Programs, will include more than
is relevant to GEM. This activity will help promote close cooperation in the
development of research and monitoring ideas under GEM and otherwise, so that
the programs and projects that are undertaken benefit each other as much as
possible.

Use the above to help further the design of a community-based monitoring
program. A community-based or citizen monitoring program requires
mechanisms for (a) identifying and selecting monitoring activities, (b) developing
appropriate methods for the various parameters to be monitored, (c) training
monitors and ensuring the quality of data collected, (d) submitting, managing,
archiving, and accessing the data generated, (e) providing results and other
feedback to EVOS, and (f) jointly evaluating the approach and results of the
monitoring effort on a regular basis with EVOS. In FY 02, this project seeks to
develop a conceptual model for the structure, scope, scientific guidance,
community involvement, cost, funding, and other aspects of establishing and
maintaining a community monitoring program under the GEM Program.

Compare the research parameters of the GEM Program to the Tribal Natural
Resource Management Plans, to identify where their interests in research and
monitoring overlap. This information will then be used to identify ways that the
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EVOS Trustee Council and the Tribes can work together in order to meet their
common objectives.

Select possible monitoring activities for pilot projects in FY 02 and FY 03. After
designing the program and identifying what can be monitored, we will select
certain monitoring activities to carry out in FY 03 (i.e., to include in our proposal
for FY 03) to test the system. This test will help us evaluate and refine our overall
program and aid in the selection of long-term monitoring activities under GEM as
well as under other funding programs.

B. Methods

The Community Development Director hired by the Chugach Regional Resources
Commission, and the Community Facilitators, in close coordination with the Tribal
Natural Resource Programs, will implement the project. Additionally, outreach to all
parties involved in community monitoring programs throughout the spill area will be
invited and encouraged to participate in the process of developing the parameters of the
program.

The objectives will be achieved using the following methods:

1.

A contract will be renewed by ADF&G Subsistence Division to CRRC for overall
coordination of the Community Facilitators and Community Development
Director. The contractor will be expected to arrange for the hiring (where
applicable) and coordination of Community Facilitators in the communities of
Chenega Bay, Cordova, Nanwalek, Port Graham, Seward, Seldovia, Valdez, and
regional Facilitators for the Alaska Peninsula and Kodiak Island regions.

Working with the Community Facilitators, the Community Development Director
will strive to further the goal of community outreach. The goal of community
outreach will be to continue the partnership, which began under 95052 between
the people residing in the oil spill affected region and scientific researchers.
Outreach will include communication of traditional knowledge and local interests,
as well as communication of research proposals and study results. Outreach and
community interest in the GEM Program will be a large effort of the Community
Development Director.

Define meaningful community involvement in the GEM Program.

Use results of #3 to help further design a community-based monitoring program
for the communities. The Monitoring Committee will be composed of the
Community Development Director, the Principal Investigator, the TEK Specialist,
the Science Advisor, and a Community Facilitator from two of the five pilot
communities. The Committee will develop a list of parameters to use for
monitoring and research, which would form the basis for a community component
of GEM. We will then invite scientists working on the design of GEM and
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especially its data management procedures to meet. At this meeting, we will
develop the conceptual outline of a monitoring program, addressing the points
outlined in the Objectives section above. The Community Development Director,
TEK Specialist, selected Community Facilitators, and the Scientific Advisor will
prepare for the meeting and be responsible for using the results of the workshop to
develop a detailed model for the monitoring program.

4. Select activities for pilot projects in FY 03. By March 2002, we will select pilot
projects for FY 03. These projects will be chosen on the basis of their relevance
to community interests, their scientific merit, and their ability to help evaluate the
design of the monitoring program as a whole. This may or may not include
monitoring and focus instead on some other part of GEM.

5. Further work in FY 02. Once we have accomplished the above tasks, we will
continue its work after submitting a proposal for FY 03. Depending on the
outcome of the above activities, we may do one or more of the following: (a)
identify other sources of funding for monitoring activities, (b) continue to refine
the ideas presented in the monitoring program design and the specific monitoring
activities, (c) explore closer ties with monitoring plans by scientists involved with
GEM and others, and (d) explore closer ties with community-based research and
monitoring programs, Tribal Natural Resource Management Programs, and
citizen monitoring projects currently being developed.

C. Cooperating Agencies, Contracts, and Other Agency Assistance

A contract will be let to CRRC for overall coordination of a facilitator network through a
Community Development Director. The contractor will be expected to arrange for the
hiring and coordination of local facilitators in the communities of Chenega Bay, Cordova,
Nanwalek, Port Graham, Seward, Seldovia, Tatitlek, Valdez, and regional coordinators
for the Alaska Peninsula and Kodiak Island regions. However, all other communities in
the oil spill impacted area will also be included in outreach efforts, even though a
Community Facilitator will not be hired in each community. Additionally, CRRC will
contract with Dr. Henry Huntington to serve as the TEK specialist and Dr. Ted Cooney to
serve as the Science Advisor.

SCHEDULE

A. Measurable Project Tasks for FY 02 (October 1, 2001 - September 30, 2002)

October 1-31, 2001: Contract with CRRC and ADF&G Renewed.

October 1-31, 2001: Community Development Director continues CRRC

employment.

October 1-31, 2001: Subcontracts with Communities for Community
Facilitators renewed.

October 1-31, 2001: Contract with TEK Specialist renewed.

October 1-31, 2001: Contract with Science Advisor renewed.
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October 1-31, 2001: MOU renewed between ADF&G & CRRC.

October — Jan. 2001: Monitoring Committee prepares for the EVOS Restoration
Workshop by developing parameters to be included in the
GEM plan.

November to Jan. 2002: Project Staff to review model, identify activities, and
provide further input to latest GEM draft with
communities.

January 2002: Meeting held with Project Staff and others to review GEM
draft and provide input, refine list of community interests
and objectives, prepare for EVOS Restoration Workshop.

Jan. 14-23,2001 (2 days):  Participate in EVOS Restoration Workshop, developing
overall ideas for data archiving and access, citizen and
community monitoring, and ideas and needs shared with

other aspects of GEM.
Winter 2002: List of activities compiled, organized, and evaluated.
March-April 2002: Proposals for pilot projects for FY03 prepared and
submitted.
May 2002: Attend the Native American Fish & Wildlife Society
Conference.
Spring-Summer 2002: Model and list of activities completed and refined, other

resources of finding sought, and link to community
programs and scientific activities explored.

B. Project Milestone and Endpoints

October 2001: Contracts in place.
First Monitoring Committee meeting held.

January 2002: Project Staff and others refine community
involvement/monitoring parameters and attend the
Restoration Workshop.

March 2002: Pilot projects identified and selected.

April 2002: Pilot project proposals submitted.

April 2003: Final report submitted to EVOS.

C. Completion Date

September 30, 2002.

PUBLICATIONS AND REPORTS

A final report will be compiled in coordination with the ADF&G and provided by CRRC
on April 15", 2003, describing and summarizing the progress and accomplishments of
the Community Involvement Project. In addition, the Community Development Director
will provide monthly reports to the participating communities and the Community
Facilitators will supply the Community Development Director with quarterly reports.
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PROFESSIONAL CONFERENCES

The Community Facilitators, Community Development Director, TEK Specialist,
Science Advisor, and Principal Investigator will be attending the Native American Fish &
Wildlife Society Conference, which will be held in Anchorage, May of 2002. The
Conference will be focusing on community planning, natural resource monitoring,
stewardship and how to integrate these initiatives with other monitoring efforts. This
Conference will provide an excellent opportunity for the communities to examine other
Tribal Natural Resource Management Programs and talk with people who are recognized
as community involvement and community monitoring experts. Furthermore, Ms. Patty
Brown-Schwalenberg, the Principal Investigator plans to give a presentation at the
conference over the Community Involvement Project, Traditional Knowledge, and the
Tribes’ role in the upcoming GEM Program.

NORMAL AGENCY MANAGEMENT

Not Applicable.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

This community outreach effort is in fact a novel effort to coordinate the Restoration
Program with the Tribal Natural Resource Management Programs and builds on the
established relationship between CRRC and the communities in Prince William Sound.
Other organizations may be included, such as the Cook Inlet Keepers, Regional Citizen
Advisory Councils, Kachemak Bay Research Reserve, Alaska Wilderness Recreation and
Tourism Association, and various other organizations.

CRRC is contributing a considerable amount of in-kind services to the project. CRRC’s
Tribal Natural Resource Management Program development project has been operating
for the past three years in four of the villages in the Chugach Region, and Ouzinkie.
CRRC, through a BIA contract, is providing technical assistance in the villages to
develop their Management Programs. The Native American Fish & Wildlife Society will
be providing training and technical assistance through their Regional Conference and
technical workshops. Part of the normal duties of the Natural Resource Specialists will
be to collect traditional harvest and other baseline data (such as population assessments)
on the resources in their traditional use areas.

EXPLANATION OF CHANGES IN CONTINUING PROJECTS

This Project continues in its basic function, having added the monitoring and resource
management component in previous years. There have been some adjustments to the
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schedule and scope of the project based on peer reviewer comments, community input,

and the results of the project to date.

PROPOSED PRINCIPAL INVESTIGATOR

Patty Brown-Schwalenberg, Executive Director
Chugach Regional Resources Commission
4201 Tudor Centre Drive, Suite 300
Anchorage, Alaska 99508

Phone: 907-562-6647

Fax: 907-562-4939

Email: alutiigpride@acsalaska.net
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PRINCIPAL INVESTIGATOR

Patty Brown-Schwalenberg: Ms. Brown is the Executive Director of the Chugach
Regional Resources Commission (CRRC) since 1994. She assists the Chugach Region
Tribes in developing their Tribal natural resource programs, developing projects that
stimulate the local community economy, and addressing issues and concerns directly
related to subsistence and natural resources. She has worked for the past 19 years in such
positions as Tribal Administrator for her Tribe, the Lac du Flambeau Band of Lake
Superior Chippewa Indians, Society Administrator for the Native American Fish &
Wildlife Society, Office Manager of the Bering Sea Fisheries Development Fund, and as
a private consultant, assisting Alaska Native Tribes in obtaining funding for natural
resource management programs, and setting up their natural resource program
administrative systems. CRRC and the previous organizations that Ms. Brown has
operated have consistently met all standards of proper management, including annual
program and financial audits.

OTHER KEY PERSONNEL

Sarah L. Ward: Ms. Ward is the Community Development Director. Ms. Ward has her
Bachelor of Arts Degree from the University of Alaska Anchorage in History with a
Minor in Alaska Native Studies. She has experience in community involvement,
providing a liaison function between Tribes, the state, and the federal government, living
in and working with rural Alaska Native Tribes, grant writing, and providing technical
assistance to Tribes regarding natural resource management and subsistence.

Dr. Henry Huntington: CRRC has contracted with Dr. Huntington to serve as the TEK
Specialist. Dr. Huntington received his Ph.D. at the University of Cambridge (U.K.),
Scott Polar Research Institute in Polar Studies. He has served as the Environmental
Coordinator for the Inuit Circumpolar Conference (ICC), coordinating ICC policy
regarding the Arctic Environmental Protection Strategy (AEPS), in cooperation with
indigenous organizations in Russia and Scandinavia. He was also responsible for
traditional ecological knowledge and other research projects under the auspices of the
AEPS.

Dr. Ted Cooney: Dr. Cooney has recently retired from the University of Alaska-
Fairbanks where he served on the faculty as a biological oceanographer for 29 years. Dr.
Cooney has been involved with many studies of Alaska oceanic, shelf and coastal
zooplankton stocks. He has worked on, and published extensively in the area of salmon
oceanography. Most recently, Dr. Cooney was designated by the EVOS Trustee Council
as the Lead Scientist for the Sound Ecosystem Assessment (SEA) Program in Prince
William Sound, 1994-1999. His work with the juvenile salmon ecosystem over a 20-year
period helped to create the spring-time plankton watch at hatcheries operated by the
Prince William Sound Aquaculture Corporation.

Prepared 4/5/01 15 Project 02052



LITERATURE CITED

Exxon Valdez Oil Spill Trustee Council, “FY 2001 Annual Workshop, October 12 &
13™, 2000 Work Group Notes”. Unpublished.

Exxon Valdez Oil Spill Trustee Council, “Exxon Valdez Oil Spill Public Advisory Group
Meeting Summary”. April 4, 2001. Unpublished.

National Research Council, The Gulf Ecosystem Monitoring Program: First Steps
Toward A Long-Term Research and Monitoring Plan. Interim Report. February
2001. National Academy Press, Washington, D.C..

Prepared 4/5/01 16 Project 02052



Other Resources

FY 02 EXXON VALDEZ TRt E COUNCIL PROJECT BUDGET
October 1, 2001 - September 30, 2002
Authorized | Proposed

Budget Category: FY 2001 FY 2002
Personnel $37.5 $50.0
Travel $22.1 $22.1
Contractual $110.0 $100.0
Commodities $2.0 $2.0
Equipment $0.0 LONG RANGE FUNDING REQUIREMENTS

Subtotal $171.6 $174.1 [ Estimated |
Indirect $17.1 $26.1| FY 2003 |

Project Total $188.7 $200.2 $0.0
Full-time Equivalents (FTE) 0.8 1.0

Dollar amounts are shown in thousands of dollars.

I I I I I

Comments:

Indirect - CRRC's indirect amount is 15%. This includes costs related to general office operation.
NEPA Compliance - Not Applicable to this Project.

Annual Restoration Attendance - 6% of the Project Budget.

Report Writing - Not Applicable to this Project.

Publications - Not Applicable to this Project.

Professional Conferences - 6% of the Project Budget will go towards the Project Personnel's attendance at the Native American Fish & Wildlife
Society Conference to be held in Anchorage in May 2002.
Community Involvement - 100% of the Project Budget.

FYO02

Prepared:

4/5/01

Project Number: 02052
Project Title: Community Involvement Planning for GEM
Name: Chugach Regional Resources Commission

FORM 4A
Non-Trustee
SUMMARY
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FY 02 EXXON VALDEZ TRI E COUNCIL PROJECT BUDGET
October 1, 2001 - September 30, 2002

Personnel Costs: Months Monthly Proposed
Position Description Budgeted Costs Overtime FY 2002
Community Development Director . 12.0 4.2 0.0 50.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Subtotalk 12.0 4.2 0.0
Personnel Total $50.0
Travel Costs: Ticket Round Total Daily Proposed
Description Price Trips Days Per Diem FY 2002
Port Graham - Anchorage 0.2 2 8 0.1 1.2
Tatitlek - Anchorage 0.5 2 8 0.1 1.8
|Chenega Bay - Anchorage 0.5 2 8 0.1 1.8
|Seldovia - Anchorage 0.3 2 8 0.1 1.4
anwalek - Anchorage 0.2 2 8 0.1 1.2
eward - Anchorage 0.2 2 8 0.1 1.2
Cordova - Anchorage 0.3 2 8 0.1 1.4
aldez - Anchorage 0.2 2 8 0.1 1.2
Ouzinkie - Anchorage 0.7 2 8 0.1 2.2
Chignik Lake - Anchorage 0.7 2 8 0.1 2.2
EK Specialist’Community Development Director/Science Advisor/ 6.5
Principle Investigator's travel throughout spill area 0.0
Travel Total $22.1
- . FORM 4B
FY02 PrOJ.ect N.um.ber. 0205? . Personnel
Project Title: Community Involvement Planning for GEM & Travel
Name: Chugach Regional Resources Commission DETAIL
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FY 02 EXXON VALDEZ TRI E COUNCIL PROJECT BUDGET
October 1, 2001 - September 30, 2002

Project Number: 02052
FY02 Project Title: Community Involvement Planning for GEM
Name: Chugach Regional Resources Commission

Prepared: 4/5/01

Contractual Costs: Proposed
Description FY 2002
TEK Specialist & Science Advisor 40.0
Sub-contracts with Tribal Councils in spill Area (10 @ $3,000) to provide facilitator and stewardship services 30.0
Sub-contracts with Tribal Councils in spill Area (5 @ $2,000) to participate in GEM planning and implemntation 10.0
Sub-contracts with Tribal Councils in spill Area (5 @ $4,000) for Natural Resouce Management Plan integration with GEM 20.0
Contractual Total $100.0
Commodities Costs: Proposed|
Description FY 2002
Incidental costs for workshops (meeting space rental, supplies, food, etc.) 2.0}
Commodities Total $20
FORM 4B

Contractual &
Commodities
DETAIL

30f4



FY 02 EXXON VALDEZ TR E COUNCIL PROJECT BUDGET
October 1, 20u1 - September 30, 2002

| New Equipment Purchases: Number Unit Proposed

Description of Units Price FY 2002

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

Description of Units

Project Number: 02052 FOBM 4B
FY02 Project Title: Community Involvement Planning for GEM Equipment
Name: Chugach Regional Resources Commission DETAIL
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COMMON MURRE POPULATION MONITORING

Project Number: 02144

Restoration Category: Restoration Monitoring

Proposer: DOI-FWS APR 12
Lead Trustee Agency: USFWS s
Cooperating Agencies: None

Alaska Seal ife Center:

Duration: 0.5 years

Cost FY 01: $14.8K (estimated close-out costs for analyzing FY 01

Project 01144 data, preparing a power analysis, and
writing a final report)

Geographic Area: This proposed close-out study will be conducted at the
Alaska Maritime National Wildlife Refuge headquarters in
Homer, Alaska.

Injured Resource/Service: Common murres

ABSTRACT

This proposed project is a close-out study for common murre population monitoring Project
01144, a previously approved study that will census the Chiswell Islands murre colonies during
the upcoming FY 01 field season (see the EVOS fiscal year 2001 work plan) The close-out work
will consist of analyzing the data collected during the FY 01 Chiswell Islands field work and
comparing these results with previous postspill population counts, running a power analysis using
these and other murre population count data (e.g., from the Barren Islands), and writing a final
close-out report discussing the recovery status of murres at this injured nesting location and in the
spill area.

Prepared 04/11/01 1 Project 02144



INTRODUCTION

This proposed project is a close-out study for common murre population monitoring Project
01144, a previously approved study that will census the Chiswell Islands murre colonies during
the upcoming FY 01 field season (see the EVOS fiscal year 2001 work plan) The close-out work
will consist of analyzing the data collected during the FY 01 Chiswell Islands field work and
comparing these results with previous postspill population counts, running a power analysis using
these and other murre population count data (e.g., from the Barren Islands), and writing a final
close-out report discussing the recovery status of murres at this injured nesting location and in the
spill area.

NEED FOR THE PROJECT
A . Statement of Problem

The Chiswell Islands murre colonies were censused in 1989-1992 and 1998, and they will be
censused again by previously approved Project 01144 during the upcoming 2001 field season.
There will be a need to analyze the data collected during this work, compare the results with
previous postspill counts, prepare a power analysis, and write a final close-out report discussing
the recovery status of this injured population and common murres in the spill area.

B. Rationale/Link to Restoration

The Chiswell Islands murre colonies were censused in 1989-1992 and 1998, and they will be
censused again by previously approved Project 01144 during the upcoming 2001 field season.
There will be a need to analyze the data collected during this work, compare the results with
previous postspill counts, prepare a power analysis, and write a final close-out report discussing
the recovery status of this injured population and common murres in the spill area.

C. Location

The proposed FY 02 common murre close-out study will be conducted at the Alaska Maritime
National Wildlife Refuge headquarters in Homer, Alaska.

COMMUNITY INVOLVEMENT AND TRADITIONAL ECOLOGICAL
KNOWLEDGE

A large format, computer-generated color poster summarizing the close-out study results will be
prepared and submitted to the Trustee Council for public display after data have been analyzed
(similar posters showing results from common murre population monitoring studies 93049,
94039, 96144, 97144, and 99144 have been displayed at the Trustee Council January 1996-2000
restoration workshops). The printed posters are easy to transport and can be used by Trustee
Council staff for a variety of purposes, including public displays at oil spill community meetings
and schools. The posters and abstracts summarizing annual findings will also be available on-disk
for inclusion in any on-line products that the Trustee Council may develop for public display.
Copies of the poster will be sent to the Alaska SeaLife Center and the National Park Service Kenai
Fjords Visitor Center in Seward, and one will be displayed at the AMNWR Visitor Center in
Homer. Also, copies of the final close-out report will be available to the public in Homer and
Anchorage. Study results will also be presented at public Trustee Council-sponsored meetings and
workshops, and in scientific publications.
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PROJECT DESIGN
A. Objectives

The project objectives are to analyze the data collected during the FY 01 Project 01144 Chiswell
Islands common murre population monitoring work and compare the results with previous
postspill counts, prepare a power analysis based on these counts, and write a final close-out report
discussing the recovery status of this injured population and common murres in the spill area.

B. Methods

The project is designed to help test the null hypothesis that murre populations have not increased at
nesting colonies in the spill area since the time of the event. The hypothesis will be tested by
analyzing the Project 01144 population count data collected at the six Chiswell Islands nesting
colonies during 2001 and statistically testing the updated postspill data set [i.e. FWS population
counts made in 1989-1992, 1998, and 2001; and Dames & Moore (D&M) counts made in 1991]
for differences among years and trends in population size (see Roseneau et al. 1999). Results will
also be compared with 1989-1999 Barren Islands murre population numbers data to help determine
the current recovery status of common murres in the spill area (see Roseneau et al. 2000).

Data Collection

No data collection is required. The data that will be analyzed and compared with previous postspill
counts will be consist of the Project 01144 population census data collected at the six Chiswell
Islands nesting colonies during the upcoming 2001 field season.

Data Analysis

Data will be analyzed by the same methods used during the 1998 Chiswell Islands and 1999
Barren Islands murre population monitoring studies (Projects 98144 and 99144; see Roseneau et
al. 1999, 2000). To analyze the data, 1-day totals will be calculated for the 6-island nesting
complex and then these scores will be averaged to obtain five- and six-island estimates. Results
will be pooled with 1989-1992 and 1998 FWS and 1991 D&M scores (i.e., see Nysewander and
Dipple 1990, 1991; Dipple and Nysewander 1992; Nysewander et al. 1993, Dragoo et al. 1995;
Erikson 1995; Roseneau et al. 1999), and analyzed for trends and differences among years by
running linear regressions and one-sample #-tests. The 0.1 significance level will be used to
increase the power of the tests and reduce Type II error (the 0.9 confidence interval will be
adequate for our purposes; see Roseneau et al. 1999 and 2000). The power analysis will be
conducted using the latest version of the computer program MONITOR (new software by
J.P.Gibbs).

C. Cooperating Agencies, Contracts and Other Agency Assistance

No contracts or other agency assistance are required for the study.

SCHEDULE

A . Measurable Project Tasks for FY 02 (1 October 2001 - 30 September 2002)

FY 02

1 Oct - 31 Dec 2001: Review and analyze the Project 01144 Chiswell Islands murre
population data, compare results with the 1989-1992 and 1998 FWS
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and 1991 D&M Chiswell Islands data, prepare an abstract and
poster for the January 2002 EVOS work shop.

1 Jan 2002 — 15 Mar 2002:  Conduct a power analysis of the postspill Chiswell Islands common
murre population census data, prepare a draft final close-out report
and submit the draft for in-house review.

16 Mar - 10 Apr 2002: Finalize the close-out report.
15 Apr 2002: Submit the final close-out report to the Chief Scientist for peer
review.

B. Project Milestones and Endpoints

December 2001: Complete data analysis, and a poster and abstract for the January
2002 EVOS work shop.

March 2002: Complete a draft final report on the FY 01 Chiswell Islands field
activities, and a power analysis of the postspill murre population
data.

April 2002: Submit the final close-out report to the Chief Scientist.

C. Completion Date

A final close-out report will be submitted to the Chief Scientist on or before 15 April 2002.

PUBLICATIONS AND REPORTS

A final report on the 2001 Chiswell Islands common murre population monitoring study will be
submitted to the Chief Scientist on or before 15 April 2002. Results of the study will also be
included in the annual AMNWR seabird monitoring report, and reported in publications on
northern Gulf of Alaska murre populations, as appropriate.

PROFESSIONAL CONFERENCES

Results from the 2001 Chiswell Islands common murre population monitoring study will be
presented at the EVOS workshop in January 2002 ($0.9K have been included in the budget to
cover the costs of the principle investigator attending this meeting). Results will also be presented
at the next Alaska Bird Conference in 2003 (travel expenses for this conference will be paid by
AMNWR).

NORMAL AGENCY MANAGEMENT

The proposed work is not something that AMNWR or the FWS is required to do by statute or
regulation. The Chiswell Islands are listed as an intermittent monitoring site for seabirds in the
refuge’s seabird monitoring program, and as such, these colonies are only censused
opportunistically about once every 10 years. Also, because the islands are not part of the FWS’s
highest priority ecosystem, the Bering Sea, support for this type of work will probably not be
available until overall FWS priorities change (i.e., from the Bering Sea to other officially
designated ecosystems within Alaska). The proposed project is needed to analyze the Chiswell
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Islands common murre population census data collected by Project 01144 during the upcoming FY
01 field season, compare these data with previous post spill murre population counts at these
colonies, run a power analysis using the postspill census data, and write a final close-out report
discussing the recovery status of this injured population and common murres in the spill area.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

The proposed close-out study will be coordinated with other AMNWR seabird monitoring work in
the northern Gulf of Alaska. The refuge will donate up to one month of the project manager’s time
to the project, and will also supply office space and computers/printers for the study.

EXPLANATION OF CHANGES IN CONTINUING PROJECTS

This is a close-out project. No changes have been made to the analytical methods and schedules
listed in the previously approved Common Murre Population Monitoring Project 01144 DPD, with
the exception that a power analysis will be run on the Chiswell Island postspill population counts.

PROPOSED PRINCIPAL INVESTIGATOR

Name: David G. Roseneau

Affiliation: Alaska Maritime National Wildlife Refuge

Mailing address: 2355 Kachemak Bay Drive (Suite 101), Homer, Alaska 99603-8021
Phone number: (907) 235-6546

Fax number: (907) 235-7783

E-mail address: dave_roseneau @fws.gov

PRINCIPAL INVESTIGATOR
1. David G. Roseneau (Principal Investigator)

David Roseneau will be responsible for conducting the project. He will analyze and interpret data,
prepare posters and presentations for scientific conferences and meetings, and write the final close-
out report. Mr. Roseneau received his B.S. degree in wildlife management and M.S. degree in
biology from the University of Alaska - Fairbanks in 1967 and 1972, respectively. His thesis
research was on the numbers and distribution of gyrfalcons, Falco rusticolus on the Seward
Peninsula, Alaska. He joined the U.S. Fish and Wildlife Service in January 1993 and was project
leader of common murre restoration monitoring studies in the Barren Islands during 1993-1994
(Projects 93049 and 94039). Mr. Roseneau was also principal investigator of the 1995-1999
APEX Barren Islands seabird and large fish as samplers studies (Projects 95163], 95163K,
9616317, 97163J, 97163K, 98163J, 98163K, 99163J, and 99163K), and the 1996-1997 and 1999
Barren Islands and 1998

Chiswell Islands common murre population monitoring studies (Projects 96144, 97144, 98144,
and 99144). Currently, he is principal investigator of the 2000 APEX Barren Islands seabird and
large fish as samplers studies (Projects 00163J and 00163K) and the 2000 Barren Islands common
murre population monitoring project (Project 00144). Prior to 1993, Mr. Roseneau was a
consulting biologist for over 20 years. During that time, he conducted and managed marine bird,
raptor, and large mammal projects in Alaska and Canada for government agencies and private-
sector clients, and he also participated in several large-scale murre (Uria spp.) population
monitoring projects. In 1976-1983, as co-principal investigator of NOAA/OCSEAP Research Unit
460, he conducted monitoring studies of murres and black-legged kittiwakes (Rissa tridactyla) at
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capes Lisburne, Lewis, and Thompson in the Chukchi Sea, and St. Lawrence, St. Matthew, and
Hall islands in the Bering Sea. He also studied auklets (Aethia spp.) at St. Lawrence and St.
Matthew islands, and participated in murre and kittiwake projects at Bluff in Norton Sound.
During 1984-1986, he also participated in monitoring studies of murres and kittiwakes in the
northeastern Chukchi Sea, and in 1987-1988, 1991-1992, and 1995-1999, he conducted additional
murre and kittiwake monitoring work at capes Lisburne and Thompson, and Chamisso and Puffin
islands. Mr. Roseneau is experienced in collecting and analyzing data on numbers, productivity,
and food habits of seabirds; relating trends in numbers and productivity to changes in food webs
and environmental parameters (e.g., air and sea temperatures, current patterns); and assessing
potential impacts of petroleum exploration and development on nesting and foraging marine birds.
He has broad knowledge of rock climbing techniques and has operated inflatable rafts and other
outboard-powered boats in the Bering, Chukchi, and Beaufort seas and on various Alaskan rivers
in excess of 3,000 hrs. He has also accrued several hundred additional hours operating time in
small boats and larger, more powerful vessels (e.g. 25 ft, 300-400 hp HydroSports and Boston
Whalers) in Kachemak Bay, Prince William Sound, and Kenai Peninsula and Barren Island
waters. . During his career, Mr. Roseneau has authored and co-authored 100 reports and
publications, including 33 on Alaskan seabirds and 5 on a new sampling technique for capelin and
sand lance. He has also made over 30 public presentations on seabirds, raptors, and caribou at
scientific and wildlife law enforcement conferences and meetings.

Selected Seabird Publications

Murphy, E.C., AM. Springer, and D.G. Roseneau. 1991. High annual variability in reproductive success of
kittiwakes (Rissa tridactyla L.) at a colony in western Alaska. J. Anim. Ecol. 60: 515-534.

Springer, AM., E.C. Murphy, D.G. Roseneau, C.P. McRoy, and B.A. Cooper. 1987. Paradox of pelagic food
webs in the northern Bering Sea - 1. Seabird food habits. Cont. Shelf Res. 7; 895-911.

Murphy, E.C., AM. Springer, and D.G. Roseneau. 1986. Population status of Uria aalge at a colony in western
Alaska: results and simulations. Ibis 128: 348-363.

Springer, A.M.,, D.G. Roseneau, D.S. Lloyd, C.P. McRoy, and E.C. Murphy. 1986. Seabird responses to
fluctuating prey availability in the eastern Bering Sea. Marine Ecol. Prog. Ser. 32: 1-12.

Springer, A.M. and D.G. Roseneau. 1985. Copepod-based food webs: auklets and oceanography in the Bering Sea.
Marine Ecol. Prog. Ser, 21: 229-237.

Murphy, E.C., D.G. Roseneau, and P.J. Bente. 1984. An inland nest record for the Kittlitz's murrelet. Condor 86:
218.

Springer, AM., D.G. Roseneau, E.C. Murphy, and M.I. Springer. 1984. Environmental controls of marine food
webs: food habits of seabirds in the eastern Chukchi Sea. Can. J. Fish Aquat. Sci. 41: 1202-1215.

OTHER KEY PERSONNEL
1. G. Vernon Byrd (Project Manager)

Vernon Byrd will supply overall guidance to the project, including providing advice during data
analysis and report writing. He will also review reports and presentations as needed, and help
prepare manuscripts for publication. Mr. Byrd received his B.S. degree in wildlife management
from the University of Georgia in 1968, did post-graduate studies in wildlife biology at the
University of Alaska-Fairbanks in 1975, and completed a M.S. degree in wildlife resources
management at the University of Idaho in 1989. His thesis, entitled "Seabirds in the Pribilof
Islands, Alaska: Trends and monitoring methods”, explored statistical procedures for analyzing

Prepared 04/11/01 6 Project 02144



kittiwake (Rissa spp.) and murre (Uria spp.) population data. Mr. Byrd has worked for the U.S.
Fish and Wildlife Service for over 20 years, focusing on studies of marine birds in Alaska and
Hawaii. His major interests center around monitoring long-term trends in seabird populations,
including numbers of birds and reproductive performance, and he has worked at murre colonies in
the Aleutian Islands, the Bering and Chukchi seas, and western Gulf of Alaska. Mr. Byrd was a
co-author of the final T/V Exxon Valdez oil spill damage assessment report for murres. Also, he
was project manager of the 1993-1994 Barren Islands common murre restoration monitoring
projects (Projects 93049 and 94039), the 1995-1999 APEX Barren Islands seabird and large fish
as samplers studies (Projects 95163J, 95163K, 96163J, 97163J, 97163K, 98163]J, 98163K,
99163J, and 99163K), the 1996-1997 and 1999 Barren Islands and 1998 Chiswell Islands
common murre population monitoring projects (Project 96144, 97144, and 98144), and EVOS-
sponsored work designed to remove predators from seabird nesting habitats (Projects 94041 and
95041). Currently, Mr. Byrd is project manager of the 2000 APEX Barren Islands seabird and
large fish as samplers studies (Projects 00163J and 00163K) and the 2000 Barren Islands common
murre population monitoring project (Project 00144). He has authored and co-authored over 50
scientific papers and 75 U.S. Fish and Wildlife Service reports on field studies, and has made over
35 presentations on seabirds at scientific conferences and meetings. Mr. Byrd is the supervisory
wildlife biologist at the Alaska Maritime National Wildlife Refuge, the premier seabird nesting area
in the national public land system.

Selected Seabird Publications

Byrd, G.V., E.C. Murphy, G.W. Kaiser, A.J. Kondratyev, and Y.V. Shibaev. (In press). Status and ecology of
offshore fish-feeding alcids (murres and puffins) in the North Pacific Ocean. Proceedings of "Symposium on the
Status , Ecology, and Conservation of Marine Birds of the Temperate North Pacific". Canadian Wildlife
Service, Ottawa.

Byrd, G.V., and J.C. Williams. Whiskered Auklet. 1993. A chapter describing the biology of the species in The
birds of North America, No. 76 (A. Poole and F. Gill, eds.). The Academy of Natural Sciences, Philadelphia
PA, and the American Ornithologists' Union, Washington, D.C. 12 pp.

Byrd, G.V., and J.C. Williams. Red-legged Kittiwake. 1993. A chapter describing the biology of the species in
The birds of North America No. 60 (A. Poole and F. Gill, eds.). The Academy of Natural Sciences,
Philadelphia PA, and the American Ornithologists' Union, Washington, D.C. 12 pp.

Springer, A.M. and G.V. Byrd. 1989. Seabird dependence on walleye pollock in the southeastern Bering Sea.
Pages 667-677 in Proceedings of the International Symposium on the Biology and Management of Walleye
Pollock. Alaska Sea Grant Rep. No. 89-1, Univ. of Alaska-Fairbanks.

LITERATURE CITED

Dipple, C. and D. Nysewander. 1992. Marine bird and mammal censuses in the Barren Islands,
1989 and 1990, with specific emphasis on species potentially impacted by the 1989 Exxon
Valdez , including supplemental appendices for 1991 murre data. Unpubl. rept., U. S. Fish
Wildl. Serv., Homer, Alaska.

Dragoo, D.E., G.V. Byrd, D.G. Roseneau, D.A. Dewhurst, J.A. Cooper, and J.H. McCarthy.
1995. Effects of the 7/V Exxon Valdez oil spill on murres: A perspective from observations at
breeding colonies four years after the spill. Final rept., Restoration Proj. No. 11, U.S. Fish
Wildl. Serv., Homer, Alaska.
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Erikson, D.E. 1995. Surveys of murre colony attendance in the northern Gulf of Alaska
following the Exxon Valdez oil spill. Pp. 780-819 in Exxon Valdez oil spill: Fate and effects
in Alaskan waters, ASTM STP 1219, P.G. Wells, J.N. Butler, and J.S. Hughes (eds.),
Amer. Soc. for Testing and Materials, Philadelphia, Pennsylvania.

Nysewander, D. and C. Dipple. 1990. Population surveys of seabird nesting colonies in Prince
William Sound, the outside coast of the Kenai Peninsula, Barren Islands, and other nearby
colonies, with emphasis on changes in numbers and reproduction of murres. Bird Study No.
3. Unpubl. prog. rept., U.S. Fish Wildl. Serv., Homer, Alaska.

and . 1991. Population surveys of seabird nesting colonies in Prince William
Sound, the outside coast of the Kenai Peninsula, Barren Islands, and other nearby colonies,
with emphasis on changes of numbers and reproduction of murres. Bird Study No. 3.
Unpubl. prog. rept., U. S. Fish Wildl. Serv., Homer, Alaska.

, C.H. Dipple, G.V. Byrd, and E.P. Knudtson. 1993. Effects of the 7/V Exxon Valdez oil
spill on murres: A perspective from observations at breeding colonies. Bird Study No. 3.
Final rept., U.S. Fish Wildl. Serv., Homer, Alaska.

Roseneau, D.G., A.B. Kettle, and G.V. Byrd. 1999. Common murre restoration monitoring in
the Chiswell Islands, Alaska, 1998. Unpubl. annual rept. by the Alaska Maritime National

Wildlife Refuge, Homer, Alaska for the Exxon Valdez Oil Spill Trustee Council, Anchorage,
AK (Restoration Project 98144).

. 2000. Common murre restoration monitoring in the Barren Islands, Alaska, 1999.
Unpubl. annual rept. by the Alaska Maritime National Wildlife Refuge, Homer, Alaska for the
Exxon Valdez Oil Spill Trustee Council, Anchorage, AK (Restoration Project 99144).
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2002 EXXON VALDEZ TRUS

>OUNCIL PROJECT BUDGET

October 1, 2001 - September 30, 2002

Other Resources

Dollar amounts are shown in thousands of doliars.

Authorized Proposed
Budget Category: FFY 2001 FFY 2002
Personnel $14.6 $11.6
Travel $1.2 $0.9
Contractual $24.0 $0.0
Commodities $1.8 $0.6
Equipment $1.0 $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $42.6 $13.1 Estimated Estimated Estimated Estimated Estimated Estimated
General Administration $3.9 $1.7 | FFY 2003 FFY 2004 FFY 2005 FFY 2006 FFY 2007 FFY 2008
Project Total $46.5 $14.8 $0.0 $0.0 $0.0 $0.0 ~$0.0 $0.0
Full-time Equivalents (FTE) 0.4 0.2

I | I

I

Travel costs to attend the 2002 EVOS workshop in Anchorage are included in the proposed FFY 2002 budget.

Comments: This project is a close-out study. The proposed budget covers the costs of analyzing the data collected by Common Murre Population
Monitoring Project 01144 at the Chiswell Islands murre colonies in 2001, comparing the results with previous postspill counts, running a power analysis on
these and other murre population count data (e.g., Barren Islands), and writing a final close-out report disscussing the recovery status of this injured
population and common murres in the spill area.

The Alaska Maritime National Wildlife Refuge will donate 1 month of the project manager's time to the project. The refuge will also provide computers
and office space for the study.

FYO02

Prepared: 04/2/01
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2002 EXXON VALDEZ TRUS

COUNCIL PROJECT BUDGET
October 1, 2001 - september 30, 2002

Personnel Costs: GS/Range/ Months Monthly Proposed
Name Position Description Step Budgeted Costs Qvertime FFY 2002
David G. Roseneau Project Leader (Principal Investigator) GS11/6 2.0 5.8 0.0 11.6
G. Vernon Byrd Project Manager GS13/1 1.0 0.0 0.0 0.0
C. Berg Program Manager GS12 0.5 0.0 0.0 0.0
Subtotal 3.5 5.8 0.0}
Personnel Total $11.6
Travel Costs: Ticket Round Total Daily Proposed
Description Price Trips Days Per Diem FEY 2002
Travel to the EVOS workshop in Anchorage in January 2002 0.3 1 3 0.2 0.9
Travel Total $0.9
: FORM 3B
Project Number: 02144 Personnel
FY02 Project Title: Common Murre Population Monitoring & Travel
Agency: DOI-FWS DETAIL

Prepared: 04/2/01
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2002 EXXON VALDEZ TRUS COUNCIL PROJECT BUDGET
October 1, 2001 - september 30, 2002

Contractual Costs:

Proposed
Description FFY 2002
| When a non-trustee organization is used, the form 4A is required. Contractual Total $0.0
Commodities Costs: Proposed
Description FFY 2002
Costs of producing & printing 4 large laminated format posters for public display of project results (1 each for the Trustee Council, Alaska 0.6
Sealife Center, National Park Service Kenai Fjords Visitor Center, and AMNWR Visitor Center).
[Note: FWS will furnish office materials and computers.]
Commodities Total $0.6
: FORM 3B
Project Number:. 02144 Contractual &
FYO02 Project Title: CommonMurre Population Monitoring Commodities
Agency: DOI-FWS DETAIL
Prepared: 04/2/01
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2002 EXXON VALDEZ TRUS COUNCIL PROJECT BUDGET
October 1, 2001 - september 30, 2002

-New Equipment Purchases: Number Unit Proposed
Description of Units Price FFY 2002
No equipment is needed for the project $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
Computers and printers (non oil spill equipment) 2 FWS
Project Number: 02144 F OBM 3B
FY02 Project Title: Common Murre Population Monitoring Equipment
Agency: DOI-FWS DETAIL
Prepared: 04/2/01
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Project Title: Surveys to Monitor Marine Bird Abundance in Prince William Sound during
- Winter and Summer 2002

Project Number: 02159

Restoration Category: Monitoring

Proposer: Migratory Bird Management, U. S. Fish and Wildlife Service

Lead Trustee Agency: U. S. Department of the Interior, Fish and Wildlife Service

Cooperating Agencies: None

Alaska Seal ife Center:

Duration: Every other year until recovered :

Cost FY 02: $~194.1 o ‘

Cost FY 03: $~25.0 FB ECELIV

Cost FY 04: $~146.0 L=

Geographic Area: Prince William Sound APR 13 2000

Injured Resource/Service: Marine Birds and Sea Otters ,
EXXON VALDEZ OiL SPILL

TRUSTEE COUNCIL

ABSTRACT

We propose to conduct small boat surveys to monitor abundance of marine birds and sea otters
(Enhydra lutris) in Prince William Sound, Alaska during March and July 2002. Seven previous
surveys have monitored population trends for >65 bird and 8 marine mammal species in Prince
William Sound. We will use data collected in 2002 to examine trends from summer 1989-2002
and from winter 1990-2002 by determining whether populations in the oiled zone changed at the
same rate as those in the unoiled zone. We will also examine overall population trends for the
Sound from 1989-2002. Due to the lack of data prior to the Exxon Valdez oil spill, continued
monitoring of marine birds and sea otters is needed to determine whether populations injured by
the spill are recovering. Data collected in 2000 indicated that bald eagles (Haliaeetus
leucocephalus) are increasing in winter and summer throughout Prince William Sound, harlequin
ducks (Histrionicus histrionicus) are increasing in the oiled area in winter, and black
oystercatchers are increasing throughout Prince William Sound in summer. Numbers of all other
injured species are either not changing or are declining in the oiled area. Common loons (Gavia
immer), cormorants (Phalacrocorax spp.), and common murres (Uria aalgae) are showing no
trend in the oiled area; pigeon guillemots (Cepphus columba) and marbled murrelets
(Brachyramphus marmoratus) are declining in the oiled areas of Prince William Sound and
Kittlitz’s Murrelet (Brachyramphus brevirostris) is declining throughout Prince William Sound.
Results of these surveys up through 1998 have been published by Irons et al. (2000) and Lance
et al. 2001). Analyses of these survey data are the only ongoing means to evaluate the recovery
of most of these injured species.



INTRODUCTION

The waters and shorelines of Prince William Sound support abundant marine bird and sea-otter
populations throughout the year (Isleib and Kessel 1973, Hogan and Murk 1982, Irons et al.
1988a). Potential injuries to marine birds from exposure to the 7/V Exxon Valdez oil spill
included, but were not limited to, death, changes in behavior, and decreased productivity. U. S.
Fish and Wildlife Service, Migratory Bird Management conducted boat surveys in Prince
William Sound prior to the Exxon Valdez oil spill in 1972-73 (Dwyer et al. 1976) and 1984-85
(Irons et al. 1988a,b). After the oil spill, Natural Resource Damage Assessment Bird Study
Number 2 (Burn 1994, Klosiewski and Laing 1994) was initiated to document damage from the
oil spill on the marine bird and sea otter populations of Prince William Sound. Data from these
surveys indicated that populations of sea otters (Burn 1994) and several marine bird species
(Klosiewski and Laing 1994) declined in the oil spill area. Thus, restoration projects 93045
(Agler et al. 1994a), 94159 (Agler et al. 1995a), 96159 (Agler and Kendall 1997), 98159 (Lance
et al. 1999), and 00159 (Stephensen et al. 2001) were initiated to continue monitoring marine
bird and sea otter population abundance to assess recovery of injured species. Restoration
projects 93045, 94159, 96159, 98159, and 00159 continued the original Exxon Valdez oil spill
damage assessment study (Bird Study Number 2, Burn 1994, Klosiewski and Laing 1994) from
1989-91.

Using small boat surveys, this project will collect additional information to monitor the
distribution and abundance of marine birds and sea otters in Prince William Sound. These data
will be combined with data collected in 1989-91 (Klosiewski and Laing 1994), 1993 (Agler et al.
1994a), 1994 (Agler et al. 1995a), 1996 (Agler and Kendall 1997), 1998 (Lance et al. 1999, Irons
et al. 2000, Lance et al. 2001) and 2000 (Stephensen et al. 2001) to examine trends in marine bird
and sea otter distribution and abundance. This project will benefit restoration of Prince William
Sound by determining whether populations that declined due to the spill are recovering and by
identifying what species are still of concern.

NEED FOR THE PROJECT
A, Statement of the Problem

Almost 30,000 marine bird (Piatt et al. 1990) and 900 sea otter (DeGange and Lensink 1990)
carcasses were recovered following the Exxon Valdez oil spill. Based on modeling studies using
carcass search effort and population data, an estimated 250,000 marine birds were killed in
Prince William Sound and the northern Gulf of Alaska (Piatt and Ford 1996). Garrott et al.
(1993) estimated that 2,800 sea otters also were killed. These estimates are probably low,
because they only include direct mortality occurring in the first five months after the spill.

The U. S. Fish and Wildlife Service conducted boat surveys of marine bird and sea otter
populations in Prince William Sound in 1972-73 (Dwyer et al. 1976), 1984-85 (Irons et al.
1988b), and several years following the spill (1989, 1990, 1991, Klosiewski and Laing 1994;
1993, Agler et al. 1994a; 1994, Agler et al., 1995a; 1996, Agler and Kendall, 1997; 1998, Lance



et al., 1999; and 2000, Stephensen et al. 2001). Klosiewski and Laing (1994) documented
overall declines in 15 species or species groups between 1972-73 (Dwyer et al. 1976) and the
years after the spill. When comparing population estimates with 1984-85 data, Klosiewski and
Laing (1994) documented decline of 6 species or species groups.

Burn (1994), using data from the boat surveys, documented declines in sea otter abundance in
shoreline habitats of Prince William Sound following the spill. Burn (1994) detected a
continuing pattern of significantly lower sea otter densities in oiled coastal areas, suggesting
mortality in or displacement of sea otters from these areas.

Stephensen et al. (2001) examined whether marine bird and mammal species designated as
injured by the EVOS trustee council had shown signs of recovery by 2000. Data collected from
1989 to 2000 indicated that bald eagles (Haliaeetus leucocephalus) are increasing in winter and
summer throughout Prince William Sound, harlequin ducks (Histrionicus histrionicus) are
increasing in the oiled area in winter, and black oystercatchers are increasing throughout Prince
William Sound in summer. Numbers of all other injured species are either not changing or are
declining in the oiled area. Common loons (Gavia immer), cormorants (Phalacrocorax spp.),
and common murres (Uria aalgae) are showing no trend in the oiled area; pigeon guillemots
(Cepphus columba) and marbled murrelets (Brachyramphus marmoratus) are declining in the
oiled areas of Prince William Sound and Kittlitz’s Murrelet (Brachyramphus brevirostris) is
declining throughout Prince William Sound. Analyses of these survey data are the only ongoing
means to evaluate the recovery of most of these injured species.

B. Rationale/Link to Restoration

Restoration of marine bird and sea otter populations requires population estimates to determine
whether recovery is occurring or if species are still affected by the oil spill. This project will
benefit marine birds and sea otters by revealing species that show continuing injury due to the
T/V Exxon Valdez oil spill. Agler et al. (1994a, 1995a), Agler and Kendall (1997), and Lance et
al. (1999), and Stephensen et al. (2001) found additional populations that were not previously
shown to be injured. Survey data from this project have also been used by investigators of other
studies on pigeon guillemots (Greg Golet, pers. comm.), marbled murrelets (K. Kuletz, pers.
comm.), Kittlitz’s murrelets (B. Day, per comm.), harlequin ducks (D. Rosenberg and D. Esler,
pers. comm.), sea ducks (K. Laing and D. Esler, pers. comm.), black oystercatchers (B. Andres,
pers. comm.), birds and forage fish (W. Ostrand, pers. comm.), herring (E. Brown, pers. comm.),
and sea otters (Burn 1994).

This project relates to the restoration objectives of several species. The Exxon Valdez Qil Spill
Restoration Plan (Exxon Valdez Oil Spill Trustee Council 1994) lists each species' restoration
objectives separately, and we have only included objectives relating to this project:

Cormorants - “will have recovered when their populations return to pre-spill levels in the
oil-spill area. An increasing population trend in Prince William Sound will indicate that
recovery is underway.”



Harlequin duck - “will have recovered when breeding and post-breeding season densities
and production of young have returned to estimated pre-spill levels, or when there are no
differences in these parameters between oiled and unoiled areas.”

Bald eagle -”will have recovered when their population and productivity return to pre-
spill levels.”

Black oystercatchers - “will have recovered when populations attain pre-spill levels”
Marbled murrelet - “will have recovered when population trends are increasing.”
Pigeon guillemot - “will have recovered when populations are stable or increasing.”

Sea otter - “will be considered recovered when population abundance and distribution are
comparable to pre-spill abundance and distribution”

All of the above recovery objectives relate to determining the population abundance of injured
species. This is critical to determining recovery for most species. Common loons and Kittlitz’s
murrelets were also designated as injured species, but no recovery objective has been developed
due to lack of information on their populations. We propose to sample the entirety of Prince
William Sound during March and July 2002 to estimate population abundance and distribution of
marine birds and sea otters. Data will be comparable with pre- and post-spill data collected by
the U. S. Fish and Wildlife Service (Dwyer et al. 1976, Irons et al. 1988a,b, Agler et al. 1994a,
Klosiewski and Laing 1994, Agler et al. 1995a, Agler and Kendall 1997, Lance et al. 1999, and
Stephensen et al. 2001) and can be used to examine trends in abundance for these species. There
are currently no other studies monitoring the populations of loons, cormorants, and black
oystercatchers, harlequin ducks, murres, pigeon guillemot, marbled murrelets, or Kittlitz”s
murrelets in Prince William Sound.

Additionally, Klosiewski and Laing (1994) found evidence of oil spill damage for scoters
(Melanitta spp.), mew gull (Larus canus), arctic tem (Sterna paradisaea), and northwestern crow
(Corvus caurinus). These species have never been added to the list of injured species and do not
have restoration objectives. At the present time, this proposed study is the only study continuing
to consider these species and track their populations.

By using data from previous surveys we have conducted power analyses to examine the power to
detect trends in population abundance (Taylor and Gerrodette 1993). If all other parameters are
equal, power is determined by the number of surveys conducted in a given period of time.” As the
number of surveys increases the ability to detect a trend increases. For example if a population
had a coefficient of variation (C.V.) of 0.30 (this is higher than that of 73% of the injured
species; Agler and Kendall 1999) the ability to detect an average annual 10 % change in
population is 40% with 6 surveys (Fig. 1). By conducting surveys in 2002 the number of surveys
increases to and the power to detect same population change increases to ~71% (Fig. 1). If we
continue biannual surveys, when we have completed 10 surveys the power to detect this change
would be 90% (Fig 1). Thus we feel it is important to continue these surveys to enable us to



increase the ability to detect population trends.

C. Location

This study will be conducted in Prince William Sound. The study area includes all water within
Prince William Sound, as well as land within 100 m of the shore.

COMMUNITY INVOLVEMENT AND TRADITIONAL ECOLOGICAL KNOWLEDGE

We would be happy to provide informational meetings in communities within Prince William
Sound, as permitted by our survey schedule. We will use a charter vessel(s) from commumtles
within the Sound or adjacent regions (Homer or Seward).

PROJECT DESIGN

A. Objectives

The purpose of this study is to obtain population estimates of marine birds and sea otters in
Prince William Sound to monitor the recovery of species whose populations may have declined

due to the 7/V Exxon Valdez oil spill and to determine whether additional species may still be
affected by the oil spill. The specific objectives of this project include:

1. To determine distribution and estimate population abundance, with 95% confidence
limits, of marine bird and sea otter populations in Prince William Sound during March
and July 2002;

2. To determine whether the marine bird species whose populations declined more in oiled

areas than in non-oiled areas of Prince William Sound have recovered;

3. To determine whether additional species show any oil spill effects;

4. To support restoration studies on harlequin duck, black oystercatcher, pigeon guillemot,
marbled murrelet, Kittlitz’s murrelet, sea ducks, and sea otter by providing data on
population changes, distribution, and habitat use of Prince William Sound populations.

B. Methods

1. Study Area

Our study area includes all waters within Prince William Sound and all land within 100 m of

shore (Fig. 2). We exclude Orca Inlet, near Cordova, Alaska and the southern sides of
Montague, Hinchinbrook, and Hawkins Islands (Klosiewski and Laing 1994).



2. Sampling Methods

Survey methodology and design will remain identical to that of post-spill surveys conducted by
the U. S. Fish and Wildlife Service in 1989, 1990, 1991, (Klosiewski and Laing 1994), March
and July 1993 (Agler et al. 1994a), March 1994 (Agler et al. 1995a), March and July 1996 (Agler
and Kendall 1997), March and July 1998 (Lance et al. 1999), and March and July 2000
(Stephensen et al. 2001). We will conduct two surveys: one during March and another during
July 2002. We will use three 7.7 m fiberglass boats traveling at speeds of 10-20 km/hr to survey
transects over two 3-week periods. For each survey, two observers will survey a sampling
window 100 m on either side, ahead of, and above the vessel (Klosiewski and Laing 1994).
When surveying shoreline transects, observers will also record sightings on land within 100 m of
shore. Observers will sample continuously and use binoculars to aid in species identification.
Observers will practice estimating distances with a duck decoy, and radars on the survey vessels
will be used to assist in determining our distance from land on shoreline transects. We will
survey most transects when wave height is <30 cm, and we will not survey when wave height is
>60 cm.

We will continue to use a stratified random sampling design containing three strata: shoreline,
coastal-pelagic, and pelagic (Klosiewski and Laing 1994). The shoreline stratum will consist of
waters within 200 m of land. Irons et al. (1988b) divided this stratum, by habitat, into 742
transects with a total area of 820.74 km®. We will locate shoreline transects by geographic
features, such as points of land, to facilitate orientation in the field and to separate the shoreline
by habitat (Irons et al. 1988a,b). Shoreline transects will vary in size, ranging from small islands
with <1 km of coastline to sections of the mainland with over 30 km of coastline. Mean transect
length will be 5.55 km. During winter, we plan to survey 99 shoreline transects, but this number
varies among years, due to weather conditions and ice blockage. During summer, we plan to
survey 212 shoreline transects. All transects were randomly chosen, and the same transects are
used each survey (Klosiewski and Laing 1994).

To sample the coastal-pelagic and pelagic strata of Prince William Sound, we will divide the
study area into 5-minute latitude-longitude blocks. When a block includes >1.8 km of shoreline,
we will classify it in the coastal-pelagic stratum, and we will classify blocks with <1.8 km of
shoreline in the pelagic stratum (Klosiewski and Laing 1994). When coastal-pelagic or pelagic
blocks intersect the 200 m shoreline stratum, they will be truncated to avoid overlap. We plan to
survey 2 north-south transect lines, 200 m wide each, located 1 minute inside the east and west
boundaries of each coastal-pelagic and pelagic block. We will use Global Positioning Systems
and nautical compasses to navigate transect lines. In the coastal-pelagic stratum, we plan to
survey <29 blocks in the winter and <46 blocks in the summer. In the pelagic stratum, we plan to
survey <25 blocks during both seasons.

3. Poststratification by Oiling
To examine population trends over time and to determine if populations injured by the spill are

recovering, we will poststratify Prince William Sound into two zones, oiled and unoiled, based
upon the pattern of oiling by the Exxon Valdez oil spill (Klosiewski and Laing 1994).



4. Statistical Analyses

As in previous surveys (Klosiewski and Laing 1994, Agler et al. 1994a,b,c, 1995a,b, Agler and
Kendall 1997, Lance et al. 1999, Stephensen et al. 2001), we will use a ratio estimator (Cochran
1977) to estimate population abundance. Shoreline transects will be treated as a simple random
sample; whereas, the coastal-pelagic and pelagic transects will be analyzed as two-stage cluster
samples of unequal size (Cochran 1977). To do this, we will estimate the density of birds
counted on the combined transects for a block and multiply by the area of the sampled block to
obtain a population estimate for each block. We then will add the estimates from all blocks
surveyed and divide by the sum of the areas of all blocks surveyed. We will calculate the
population estimate for a stratum by multiplying this estimate by the area of all blocks in the
strata. Population estimates for each species and for all birds in Prince William Sound will be
calculated by adding the estimates from the three strata, and we will calculate 95% confidence
intervals for these estimates from the sum of the variances of each stratum (Klosiewski and Laing
1994).

Population estimates for each species will be combined with other post-oil spill population
estimates to determine population trends. We plan to use a homogeneity of slopes test (Freud
and Littell 1981) to compare population trends between the oiled and unoiled zones of Prince
William Sound to examine whether species with population estimates of >500 individuals have
changed over time. To do this, we must assume that marine bird and sea otter populations
increase at the same rate in the oiled and unoiled zones of Prince William Sound. The log,, of
each population estimate will be calculated after adding 0.5 to the estimate to prevent effects
from using log 0. Significantly different slopes would indicate that population abundance of a
species or species group changed at different rates. For species or species groups showing a
significant difference in slopes or ratios, we will determine the rate of change in each zone by
linear regression analyses.

5. Statistical Justification for Proposed Monitoring Schedule

Currently, these surveys are scheduled to occur every 2 years over an unspecified time period.
This schedule should be considered in light of the results of a power analysis.

To determine optimum survey frequency, we conducted a power analysis to estimate the
probability of detecting trends in abundance using linear regression from a given number of
samples (Taylor and Gerrodette 1993). We examined our power to detect trends when
coefficient of variation (CV) of the population was 0.30 (greater than the mean CV from
previous surveys for 73% of the injured species; Fig. 1) and when the CV = 0.13 (the mean
summer CV for Brachyramphus murrelets, an injured species; Fig. 3). Models of seabird
population growth predict most species increase no more than 12% per year (Nur and Ainley
1992), so we used 10% for our comparisons.

With CV=0.30 the probability of detecting an average annual change of 10% would be 55% with
the 7 surveys completed to date (Fig 1). The probability would increase to ~ 71% in 2002 (8
surveys). If 10 surveys were completed the probability would be 92%. For murrelets the power



to detect a 10% change is now 95% (Fig. 3). This would increase to 100% with the completion
of the 2002 surveys (Fig. 3).

Based on these calculations, we recommend a monitoring schedule of every two years for these
surveys.

C. Cooperating Agencies, Contracts, and Other Agency Assistance

This project includes two contracts for a vessel to provided logistical support. We will need a
vessel large enough to provide lodging and meals for 9 people and carry fuel for the small boats.
During the winter survey, we will need a support vessel for 10 days. During the summer survey
we can reduce our need for a support vessel to 7 days as we can use field camps in Prince
William Sound for logistical support.

SCHEDULE

A. Measurable Project Tasks for FY 02 (October 1, 2001-September 30, 2002)

October-January: Arrange logistics for surveys, train personnel

February: Final preparations for survey

March: Conduct winter survey in Prince William Sound

April-May: Return to Anchorage, enter and analyze data, and store equipment
June: Hire and train personnel, arrange logistics for summer survey
July: Conduct summer survey in Prince William Sound

August: Return to Anchorage, enter and analyze data, and store equipment
September: Continue analysis of data from surveys

B. Project Milestones and Endpoints

After each set of surveys, we will examine the data for differences in trends between the oiled
and unoiled zone for all designated injured marine birds and sea otters.

C. Completion Date

This project will continue biannually until population trends for the injured species show
recovery from injury. .



PUBLICATIONS AND REPORTS

October 2002: Prepare draft report of 2000 surveys
January 15, 2003: Draft Report to Peer Review
April 15,2003: Final Report complete

PROFESSIONAL CONFERENCES

No funds are requested for attending meetings.

NORMAL AGENCY MANAGEMENT

This project is not a part of normal agency management for the U. S. Fish and Wildlife Service in
Alaska. Although considered an important ecosystem within Alaska, surveys of Prince William
Sound would not be as high a priority as funding for projects within other areas of the state.
This year, Migratory Bird Management, U. S. Fish and Wildlife Service plans to provide 2
permanent personnel during the March and July surveys to help reduce costs.
COORDINATION AND INTEGRATION OF RESTORATION EFFORT

Principle investigators from other EVOS trustee council funded projects have used our survey
data in the past. Data from these surveys would be helpful for the sea otter, harlequin duck, and
pigeon guillemot portions of the nearshore vertebrate predator project (\025); the black-legged
kittiwake, marbled murrelet (/231), and seabird foraging portions of the Alaska predator
ecosystem experiment (\163); and harbor seal monitoring (\064).

EXPLANATION OF CHANGES TO CONTINUING PROJECTS

The 2002 surveys will be identical to previous Prince William Sound Surveys.

PROPOSED PRINCIPAL INVESTIGATORS
Unknown
and

David Irons
Department of Interior, U. S. Fish and Wildlife Service
Migratory Bird Management



1011 East Tudor Road
Anchorage, Alaska 99503
Phone: (907) 786-3376

Fax: (907) 786-3641
email:David Irons@fws.gov

PROPOSED PRINCIPLE INVESTIGATORS
1. Co-Project Leader - Unknown.

2. Co-Project Leader - David B. Irons, Ph.D., Wildlife Biologist, GS-12.

Dr. David Irons received his PhD from the University of California, Irvine in 1992. His
dissertation was on the foraging ecology and breeding biology of the black-legged kittiwake in
Prince William Sound. He received his M.S. from Oregon State University in 1982 where he
studied foraging behavior of glaucous-winged gulls in relation to the presence of sea otters. Dr.
Irons conducted marine birds and sea otter surveys in Prince William Sound in 1984 and 1985.
He has been studying kittiwakes in Prince William Sound for 17 years and completed the Exxon
Valdez oil spill kittiwake damage assessment study. Dr. Irons has overseen several seabird
studies in the past few years, including marine bird and sea otter surveys of Prince William
Sound and Cook Inlet, a seabird monitoring study on Little Diomede Island, and a cost of
reproduction study on kittiwakes.
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Figure 1. Estimated power (probability of detection) based on number of surveys conducted to detect a trend of marine bird and sea
otter populations in Prince William Sound when CV = 0.30.



Figure 2. Transects and blocks surveyed during July small boat surveys of Prince William Sound. Transects were classified into 3

strata; the shoreline stratum, (<200 m from land), the coastal-pelagic stratum (lighter shaded blocks), and the pelagic stratum (darker
shaded blocks).
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Figure 3. Estimated power (probability of detection) based on numbers of surveys conducted to detect a trend in the July
Brachyramphus murrelet population in Prince William Sound. The CV = 0.13.
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APEX: Alaska Predator Ecosystem Experiment in Prince
William Sound and the Gulf of Alaska Submitted Under the
BAA &

Project Number: 02163~ G

Restoration Category: Research |G

Proposer: David Cameron Duffy, Project Leader, Paumanok Solutions.

Cooperating A gencies: DOI, ADF&G, NOAA

Alaska Seal ife Center: no

Duration: Final year of writing up of six-year project

Cost FY 02: $31.1K

Geographic Area: Prince William Sound, Cook Inlet, Northern Gulf of Alaska

Injured Resource/Service: Common Murre, Marbled Murrelet, Pacific Herring,
Pigeon Guillemot.

ABSTRACT

This study used seabirds as probes of the trophic (foraging) environment of Prince William Sound,
comparing their reproductive and foraging biologies, including diet, with similar measurements
from Cook Inlet, an area with apparently a more suitable food environment. These measurements
were then compared with hydroacoustic, aerial, and net sampling of fish to calibrate seabird
performance with fish distribution and abundance. This allowed us to determine that food played a
major role in limiting the recovery of seabirds from the Exxon Valdez oil spill. This final
yearallows the production of a semipopular accoun t by the Project Leader of the results and
implications of the project.
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INTRODUCTION

The spill from the oil tanker Exxon Valdez resulted in significant mortality of several seabirds and
in massive acute damage to Prince William Sound (PWS) and the Gulf of Alaska (GOA) (Piatt et
al. 1990). More than a decade following the spill, several species have not recovered . The APEX
project examined the role of food in preventing recovery. We chose food as the focus because: 1)
much of seabird population theory and several empirical field tests have identified food as an
important limiting factor (Ashmole 1963; Cairns 1989; Birt et al. 1987; Furness and Birkhead
1984); 2) seabird/fish researchers in the PWS/GOA complex concluded that major changes in
food have occurred during the period (Springer 1993; Anderson et al. 1994; Piatt and Anderson
1995); 3) other factors such as oil toxicity and climate change might express themselves through
the food supply; and 4) knowledge of the forage prey base is critical for other apex predators, such
as marine mammals and predatory fish (Pitcher 1980, 1981; Lowry et al. 1989), as well as for any
larger effort to manage the marine resources of Prince William Sound, Cook Inlet and the Gulf of
Alaska in a sustainable manner.

By examining the diet and reproductive consequences for a surface-feeder (black-legged kittiwakes,
Rissa tridactyla), a benthic diver (pigeon guillemot, Cepphus columba), and two pelagic divers
(tufted puffins, Fratercula cirrhata, and common murres, Uria aalge)), we built up a picture of the
forage base for the entire seabird community, setting the stage for a long-term, low-cost monitoring
program. The study provides between-year comparisons within sites and within-year comparisons
between sites in Prince William Sound and Lower Cook Inlet, areas that have different food-
availability. The comparisons between years allow us to assess the degree of variability of different
food regimes, while the between-site comparisons will allow us to assess the responses of seabird
communities to these same regimes. In addition, we used models to relate oceanographic and
spatial features of Prince William Sound and the Gulf of Alaska to changes in seabird diet and
population trends.

NEED FOR THE PROJECT
A. Statement of Problem

Numerous seabird species have declined between surveys in the 1970’s and the 1990’s in Prince
William Sound: cormorants (Phalacrocorax spp.), kittiwake, glaucous-winged gull (Larus
glaucescens), Arctic tern (Sterna paradisaea), Kittlitz's and marbled murrelets (Brachyramphus
brevirostris and B. marmoratus), tufted and horned (F. corniculata) puffins, and pigeon guillemot
(Agler et al. 1994 a,b; Klosiewski and Laing 1994). Colony trends for kittiwakes in Prince
William Sound have been inconsistent, with colonies decreasing in the southern portion and
increasing in the north (Irons unpubl. data). The population of pigeon guillemots in PWS has
decreased from about 15,000 in the 1970's to about 3,000 in 1993 (Isleib and Kessel 1973; Oakley
and Kuletz 1996). Based on censuses taken around the Naked Island complex, pre-spill counts
were roughly twice as high as post-spill counts (Oakley and Kuletz 1993). Pigeon guillemots are
listed as “Not recovering” in the Exxon Valdez Oil Spill Restoration Plan.

Common murres were among the species most damaged by the oil spill (Piatt er al. 1990), but most
of the oiled birds nested outside PWS. Murres were also listed as “Not recovering” in the 1994
Exxon Valdez Oil Spill Restoration Plan, but have been upgraded to “recovering” because
productivity has been normal since 1993 (Roseneau et al. 1995, 1996). Marbled Murrelets are also
listed as Recovering.

The best evidence for a shift in trophic resources for seabirds within Prince William Sound comes
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from pigeon guillemots. No long-term diet data sets exist for other species or, like black-legged
kittiwakes, diet exhibits great year to year variability. In 1994, sand lance (Ammodytes hexapterus)
accounted for only about 1% of prey items fed to guillemot chicks at Jackpot Island and about 8%
at Naked Island ; in contrast, in 1979 the sand lance component at Naked Island was about 55%
(Kuletz 1983; Qakley and Kuletz 1993). Gadids were much more prevalent in the diet of guillemot
chicks on Naked Istand in 1994 (ca. 30%) than they were in 1979-1981 (< 7%) (Kuletz 1983).

Pre-spill studies of pigeon guillemots breeding at Naked Island suggest that sand lance are
preferred prey during chick-rearing (Kuletz 1983). Breeding pairs that specialize on sand lance
tended to initiate nesting attempts earlier and produce chicks that grew faster and fledged at higher
weights than did breeding pairs that preyed mostly upon blennies and sculpins, at least in years
when sand lance were readily available. Consequently, the overall productivity of the guillemot
population was higher when sand lance were available.

The decline in the prevalence of sand lance in the diet of guillemots breeding at Naked Island might
be a key element in the failure of this species to recover from the oil spill. The schooling behavior
of sand lance, coupled with their high lipid content relative to that of gadids and nearshore bottom
fish, might make this species a particularly high-quality forage resource for PWS pigeon
guillemots. This is consistent with the observation that other seabird species (e.g., puffins, murres,
kittiwakes) experience enhanced reproductive success when sand lance are available (Pearson 1968;
Harris and Hislop 1978; Vermeer 1979, 1980; Monaghan et al. 1993) .

Major oceanographic shifts seen in the northern Gulf of Alaska and North Pacific (Springer 1993;
Piatt and Anderson 1995) may have favored pollock (Theragra chalcogrammay), also an important
seabird food (Springer and Byrd 1989) which has become one of the most abundant forage fish
species currently available to seabirds (Parks and Zenger 1979; Brodeur and Merati 1993). Pollock
may be an important competitor or predator of other forage fish species and may have suppressed
populations of these species. Similarly, other species pairs may overlap in diet, such as herring and
sand lance McGurk and Warburton 1992) or pink salmon (Oncorhynchus gorbuscha) and sand
lance (Sturtevant 1995), raising the possibility that reductions in the trophic role of one species may
‘release’ others from competition for food.

B. Rationale/Link to Restoration

Both scientific theory and common sense suggest that ecosystems change over time and that
changes to one species or other component of the ecosystem may reverberate through the entire
ecosystem (Pimm 1984; Wolfe and Kjerfve 1986). Such changes have occurred in the North
Pacific and Gulf of Alaska (Hatch ez al. 1993; Springer 1993; Piatt and Anderson 1995). Climate
variations, fishing, or an oil spill may trigger changes that can take years to become apparent (Duffy
1993). Similarly, restoration efforts following the Exxon Valdez oil spill might increase injured
species that are predators or competitors of other injured species, preventing their recovery several
years after oil was removed as an immediate cause. By studying only the species level, we may
miss such effects. An ecosystem approach, such as the APEX study of the upper-trophic level
predators of Prince William Sound, is designed to look for such indirect links and to improve our
understanding of the ecological context lacking from single-species work (Wheelwright 1994).

In conjunction with the former Sound Ecology Assessment and Nearshore Vertebrate Predators
projects, ecosystem projects funded by the Exxon Valdez Oil Spill Trustee Council, APEX
attempted to give us a basic understanding of the ecological processes that may affect future
changes in upper trophic levels that may in turn affect restoration efforts and also help us to
de_tﬁnnjne when we have finally restored a sustainable and healthy marine environment in the oil
spill area.

P
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C. Location

The project will use office-based locations for writing.

COMMUNITY INVOLVEMENT AND TRADITIONAL ECOLOGICAL KNOWLEDGE

None in this phase which draws only upon existing data and reports.

"PROJECT DESIGN
A. Objectives

Produce a semipopular account of the APEX project, its context within the spill and the natural
background necessary to understand the project, as well as the logistics and planning necessary for
such a project.

B._ . Methods ____  _ __

Most of the data are already available in the APEX Final Report (January 2001) and many analyses
of these data are already appearing in the primary scientific literature. This effort will be a twoauthor
synthesis (Duffy and Wright) that pulls the work together into a readable form and context, and
explains the complexities of field work and testing hypotheses about complex systems. The idea is
to write “a good read” for the serious general reader, not just to the scientific audience that APEX
has addressed previously.

Tentative Outline

1. PWS: History and Description

2. An Oil Spill Runs through it: Spill to court settlement

3. Is it Food? Underlying Questions and formation of APEX
4. APEX species: Birds

5. APEX Species: Fish

6. Spike camps, Zodiaks and Baths: Field work

6. Reproduction and bird species

7. Foraging and bird species

8. Climate and Scale: How many years is enough?

9. Lessons learned and unfinished business, or Is it Capelin?

In addition, funds are included in the project for a webmaster toput the APEX material (final reports,
data, etc) on the web in a friendly form.

List of Subprojects

none
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C. Cooperating Agencies, Contracts, and other Agency Assistance

This is a single contract through NOAA to Paumanok Solutions.

SCHEDULE
A. Measurable Project Tasks for FY 02

30 September 2002

Initial manuscript due.

31 December 2002
Manuscript due.

-Completion-Date - — - -
30 December 2002

PUBLICATIONS AND REPORTS

Subject to acceptance, a single book will be published in 2003. -
PROFESSIONAL CONFERENCES

None budgeted

NORMAL AGENCY MANAGEMENT

not applicable

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

This project is an integration of the APEX project, designed to provide an accessible synthesis of its
results for the public and managers.
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EXPLANATION OF CHANGES IN CONTINUING PROJECTS
NA

PRINCIPAL INVESTIGATORS

Project Leader

David C. Duity

Paumanok Solutions

102 Aikahi Loop

Kailua HI 96734

Tel (808) 254-1303

Email: david_duffy@sprynet.com
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Numerical and Functional Response of Seabirds

to Fluctuations in Forage Fish Density E—?&E @ E \ v B \‘D\s

Project Number: 02163 M o ALDEL G SPILL
Restoration Category: Research . LRGSO cE C"'UNO“'
Proposed By: U.S. Geological Survey (PI- John F. Piatt)

Lead Trustee Agency: DOI

Cooperating Agencies: N/A

Duration: 1 year

Cost FY 02: $82,500 (data analysis, reporting)

Geographic Area: Cook Inlet, Gulf of Alaska

Injured Resource: Multiple resources

. ABSTRACT

Cook Inlet Seabird and Forage Fish Studies (CISeaFFS) was established in 1995 with EVOSTC (APEX)
and USGS funding to measure the foraging (functional) and population (numerical) responses of
seabirds to fluctuating forage fish densities around three seabird colonies in lower Cook Inlet. This
involved at-sea surveys for forage fish (hydroacoustics, trawling, seining) and seabirds (line transects),
and some characterization of oceanography (AVHRR satellite imagery, CTD profiles, moored
thermographs), while measuring aspects of seabird breeding biology (egg and chick production, chick
growth, population trends) and foraging behavior (diets, feeding rates, foraging time) at adjacent
colonies. Following completion of a final report and data archive, we are now trying to finalize some
synthetic papers on the work.

INTRODUCTION

Some seabird populations in the Gulf of Alaska declined markedly during the past few decades.
Whereas hunlan impacts such as those from the Exxon Valdez oil spill can account for some proportion
of these declines, natural changes in the abundance and species composition of forage fish stocks have
also affected seabird populations. Marine fish communities in the Gulf of Alaska changed dramatically
during the past 20 years. Coincident with cyclical fluctuations in sea-water temperatures, the abundance
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of small forage fish species such as capelin (Mallotus villosus) declined precipitously in the late 1970's
while populations of large predatory fish such as walleye pollock (Theragra chalcogramma) and cod
(Gadus pacifica) increased dramatically. Correspondingly, capelin virtually disappeared from seabird
diets in the late 1970's, and were replaced by juvenile pollock and other species in the 1980's. Seabirds
and marine mammals exhibited several signs of food stress (population declines, reduced productivity,
die-offs) throughout the 1980's and early 1990's.

NEED FOR THE PROJECT
A. Statement of the Problem

Factors that regulate seabird populations are poorly understood, but food supply is clearly important. In
many cases, anthropogenic impacts on seabird populations cannot be distinguished from the
consequences of natural variability in food supplies. Thus, ‘'management' of seabird populations remains
an uncertain exercise. For example, how can we enhance or predict recovery of seabird populations lost
to the Exxon Valdez oil spill if food supplies in the Gulf of Alaska limit reproduction?

B. Rationale

To address these questions, the EVOSTC initiated APEX (Apex Predator Ecosystem Experiment) in
1995. In Cook Inlet, pilot studies were initiated with USGS and MMS support in 1995, and expanded in
1996 with substantial APEX support. The overall objective was to quantify and contrast seabird-forage
fish relationships at three seabird colonies in lower Cook Inlet: Chisik Island, Gull Island (Kachemak
Bay), and the Barren Islands (research there conducted and reported by the Alaska Maritime National
Wildlife Refuge). The abundance and species composition of forage fish schools around each colony
were quantified with hydroacoustic surveys, mid-water trawls, and beach seines. At each colony, we
measured breeding success, diet composition, and foraging effort of several seabird species including:
common murres, black-legged kittiwakes, pigeon guillemots, pelagic cormorants, glaucous-winged
gulls, tufted puffins and horned puffins.

In 1997 and 1998, this research program was refined and expanded where appropriate. For example, we
included benthic trawling nearshore since 1997, increased study effort on pigeon guillemots, added
nearshore sampling for zooplankton, phytoplankton and nutrients (in collaboration with Peter McRoy,
UAF), studied physiological responses of adult and chick seabirds to food stress, begun to measure adult
survival of murres and kittiwakes on Gull and Chisik islands, and increased coordination of seabird
studies at the three colonies using protocols developed in collaboration with other principal investigators
in the EVOS/APEX program. The basic components of this study have not changed, however, and we
measured the.same fundamental parameters of forage fish and seabird biology for the duration of the
study (1995-1999).
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C. Location

The remaining work will take place at the Alaska Biological Science Center and University of
Washington.

COMMUNITY INVOLVEMENT AND TRADITIONAL ECOLOGICAL KNOWLEDGE

None in this phase which draws only upon existing data and reports

PROJECT DESIGN
A. Summary of field work and findings to date

The main field program occurred in 1995-1999, however, we continued to collect data on seabird
survival and stress in 2000 and 2001. Main results of the main study can be found in the final report to
the EVOSTC. In summary, populations, productivity, diets and foraging behavior of murres and
kittiwakes were studied at three seabird colonies in lower Cook Inlet (Chisik, Gull and Barren islands).
Ancillary data were also collected on Tufted and Homed Puffins, Cormorants (spp.) and Glaucous-
winged Gulls. Pigeon Guillemots were studies in Kachemak Bay only. Here we focus on the two main
study species: Common Murres and Black-legged Kittiwakes. Oceanographic measurements, seabird
and hydroacoustic surveys, trawls, and beach seines were conducted in waters around (<45 km) each
colony.

In all years, offshore and southern waters of Cook Inlet were dominated by juvenile walleye pollock,
important prey for murres and puffins. Nearshore waters of Cook Inlet were dominated by sandlance,
which were consumed by seabirds (e.g., kittiwakes, guillemots, murres) in proportion to their local
abundance. Other important prey species included capelin, smelts, and herring. More than 80 fish were
captured in nets during the study. The CPUE of forage fish in either mid-water trawls or beach seines
around Chisik Island was typically 1-2 orders of magnitude less than around the Barren Islands or in
Kachemak Bay. Acoustically-measured forage fish biomass was lowest around Chisik Island, moderate
around the Barrens and highest in Kachemak Bay. Water temperatures throughout the summers of
1995-1999 were similar and near long-term averages, except that temperatures in winter of 1997/98 were
about 1-2 C higher than in previous years owing to warming from EI Nifio.

The breeding biology of seabirds differed markedly among colonies owing to differences in food supply,
which in turn reflect differences in oceanography among areas. Over all years, breeding success of
murres and kittiwakes was highest and least variable at Gull Island, high and more variable at the
Barrens, and lowest at Chisik. Breeding success in most species (including gulls, cormorants, puffins)
was lower in 1998 than in other years. Murres on Chisik Island had a near reproductive failure. Measures
of baseline corticosteroid levels suggest that murres on Chisik were highly stressed even before they
attempted to lay eggs in July. A large die-off of murres was observed in Cook Inlet in April and May of
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1998, and although most birds affected were subadults, this die-off foreshadowed the poor breeding
season for murres during summer of 1998.

Population censusing revealed that seabirds at Chisik Island continue in a long-term decline (ca. -4% to -
9% per annum), whereas populations at Gull and Barren islands are increasing (ca. 5% to 9% p.a.).
Behavioral studies reveal that seabirds work harder (longer foraging trips, less "free" time) at colonies or
in years when nearby fish densities are lower. Preliminary results of survival studies suggest that the
survival rate of adult kittiwakes on Chisik Island (where parental investment is low owing to typical
failure to raise young) is substantially higher than on Gull Island (where chick fledging is typically
high). In contrast, survival of adult murres-- which usually manage to fledge chicks at both colonies-- is
lower at Chisik than at Gull, presumably because the cost of raising and fledging chicks is higher at
Chisik.

Overall, the results show that seabird parameters (breeding success, foraging effort, diets, etc.) vary most
between islands, and least between years. We attribute this regional stability in biological responses to
distinct oceanographic regimes around each colony that tend to strongly influence the biology of birds
within those areas. Thus, all measured seabird parameters varied some between years, but, for example,
kittiwakes at Gull Island always fared much better than those at Chisik. While each colony responded
differently to the ENSO perturbation of 1997/98, responses were commensurate with the underlying
physical and biological regime observed in each area.

As predicted, the numerical and functional responses of seabirds to food density was generally non-
linear. There were fundamental differences in response of murres and kittiwakes, owing to inter-species
differences in metabolic demands and foraging abilities. In general, kittiwakes are hard-pressed
throughout breeding to meet energy demands. They lay multiple-egg clutches and try to hatch and raise
as many chicks possible, but pairs must forage 16 or more hours a day on average even when food
supplies are good. Consequently, they have little discretionary time to buffer against change in food
supply, and therefore fledging success is strongly correlated (in sigmoidal fashion) with local food
density. In contrast, murres lay and hatch only one egg, and pairs spend only about 12 hours per day
foraging when food supplies are average to good. When food supplies become scarce, murres
compensate by spending more discretionary time foraging, and therefore fledging success in murres is
not correlated with local food supply, whereas discretionary "loafing time" is strongly correlated (in
sigmoidal fashion) with food density.

Aside from these differences in foraging time budgets and in their ability to buffer reproductive success
against changes in prey density, murres and kittiwakes actually responded to prey variability in some
similar ways. In the face of high variability (CV=80%) in prey abundance among 3 colonies and 5 years,
both species minimized variability in their own body condition (CV<10%), variability in attendance by
at least one adult at nest sites (<10%) and growth of young (CV<15%) . In both species, foraging
behaviors (trip duration, chick feeding rate) were moderately variable (CV = 15-25%); as were some
breeding parameters (laying success, hatching success, CV=20-40%). In both species, variability in
density of adults foraging at sea was similar (CV = 70-75%) to variability in prey abundance. In both
species, variability in co-attendance of both adults at nest sites (index of discretionary "loafing time")
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was of a similar or higher magnitude (CV = 65-140%) to variability in prey abundance. As noted above,
the only real difference among species was that murres were able to use discretionary time to buffer
breeding success (CV <30%) against variability in prey abundance whereas kittiwakes could not
(breeding success CV = 90%, i.e., the same variability as prey abundance).

In general, these results are consistent with life history theory which suggests that long-lived, iteroparous

seabirds should not invest so much in any one breeding attempt that adult survival is disproportionately
affected. In the face of environmental variability, adults of both species tend to maintain their own body
- condition first, and maintain their chicks second. Flexibility is found in their behavioral responses to
fluctuations in prey density, including foraging effort, prey selection (quality and quantity), use of
discretionary time, etc., allowing birds to moderate effects of food variability on predation, food
acquisition and chick feeding rates.

Considering the functional and numerical responses of murres and kittiwakes to prey abundance at the
three study colonies, the average abundance of prey around each colony, and the deviation of seabird
parameters (e.g., breeding success, foraging effort, attendance, etc.) from averages of all colony-years
studied, it appears that food supplies at Gull and Barren islands, but not at Chisik, are presently
adequate to support recovery of losses from the Exxon Valdez oil spill.

B. Objectives for FY02

In FY 2000 and 2001 we completed our data archive and our final report which included all significant
findings and provides a preliminary synthesis and interpretation of results. After revisions based on
reviewer's comments, this report will constitute a final repository for raw and summarized data, provide
documentation of methods for the entire project, and serve as a useful reference for researchers who may
wish to conduct research in lower Cook Inlet in the future.

Our main objective in FY 2002 is to write and publish a number of synthetic papers. The following lists
indicate priority products for FY02, as well as products completed to date.

Cook Inlet related manuscripts proposed for write-up in FY02:

"The role of food supply and environmental variability in the regulation of seabird populations" (adapted
from Chapter 14 in Final Report, synthesis of major findings on Cook Inlet environment, fish, and
seabird biology and behavior) {Piatt et al.} Ecological Monographs

"Feeding ecology of Common Murres and Black-legged Kittiwakes in relation to food availability in
lower Cook Inlet". (details of adult and chick diet composition, prey characteristics, prey selection
versus availability, energy delivered to chicks ) {Van Pelt, Shultz, Litzow et al.} Marine Ecology
Progress Series
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"Chick feeding rates, foraging time budgets, and nest site attendance of Common Murres and Black-
legged Kittiwakes at three colonies with differing food regimes" (details and synthesis of behavioral data
in relation to food) {Shultz, van Pelt, Harding et al.} Behavioral Ecology

"Breeding biology of Common Murres and Black-legged Kittiwakes in relation to food availability"
(details and synthesis of data on laying, hatching, fledging and overall breeding success, chick growth
and body condition of adults and chicks, in relation to food). {Litzow, Shultz, Harding, et al.} Ecology

"Spatial associations of seabirds and their prey around three colony sites in Lower Cook Inlet, Alaska"
(measure and compare degrees of aggregation of birds and prey at varying scales to examine how
seabird foraging patterns and strategies vary with changes in prey abundance, distribution, and species
composition) {Speckman et al.} Marine Ecology Progress Series

"Foraging ecology of seabirds in Lower Cook Inlet, Alaska" (Ph.D. dissertation, University of
Washington, School of Fisheries. Will consist of 3 main chapters, each addressing different aspects of
the foraging ecology of seabirds, i.e., oceanographic influences on prey dispersion, characteristics of
prey schools used by seabirds, temporal and spatial association of seabirds and their prey) {Speckman}

"Costs of egg production in common murres" (from M. Sc. thesis, results of manipulative experiment to
assess reproductive costs of egg production at a food stressed colony) {Van Pelt et al.} Oecologia

"Breeding biology and feeding ecology of horned puffins at Chisik Island, Alaska" (from M.Sc. thesis,
self-explanatory, details of 5 years of research) {Harding, Piatt, et al.} Condor

Cook Inlet related manuscripts, papers, and theses completed or in final stages of preparation:

Piatt, J.F., et al. 2001. Can seabirds recover from effects of the Exxon Valdez oil spill? (adapted from
Chapter 14 of Final Report, consideration of ecological factors limiting recovery, current status
of colonies in Cook Inlet, and forecast of future) for Biological Conservation

USGS and USFWS. 2001. Numerical and Functional Response of Seabirds to Fluctuations in Forage
Fish Density. Exxon Valdez Oil Spill Restoration Project Final Report (Restoration Project
00163M), Alaska Biological Science Center, U.S. Geological Survey, Anchorage, Alaska.
450 pp.

Harding, A., J.F. Piatt, T. Van Pelt and A. Kitaysky. 2001, Parental Flexibility: An experimental
reduction of provisioning effort in response to chick nutritional status in the Horned Puffin
(Fratercula corniculata). Mss. submitted to Behavioural Ecology and Sociobiology.

Harding, A. M. 2001. The breeding ecology of Horned Puffins Fratercula corniculata. M.Sc. Thesis,
University of Durham, England. 74 pp.

Abookire, AWA., J.F. Piatt, and B.L. Norcross. 2001. Summer habitat of juvenile groundfishes in
Kachemak Bay, Alaska. Accepted. Alaska Fisheries Research Bulletin.

Litzow, M. A,, J. F. Piatt, A. K. Prichard and D. D. Roby. 2001. Quality- predictability tradeoffs:
Reproductive consequences of prey availability for the pigeon guillemot. Submitted to Ecologia.
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Litzow, M. A. and J. F. Piatt. 2001. Time budgets of breeding Pigeon Guillemots: Effects of foraging
ecology, body size and life history. In prep., for submission Behavioural Ecology.

Litzow, M., J. Fischer, G. Golet, J. Piatt. 2001. Foraging effort of breeding Pigeon Guillemots: are high
quality prey harder to catch? In preparation. For submission to Auk.

Kitaysky, A., J. Wingfield, and J. Piatt. 2000.Corticosterone facilitates begging and affects resource
allocation in the Black-legged Kittiwake. /n Press. Behavioral Ecology.

Litzow, M.A. 2000. Food limitation in a generalist seabird: reproductive consequences of fodd quality
and prey switching in the Pigeon Guillemot (Cepphus columba). M.Sc. Thesis, University of
California, Santa Cruz, CA. 36 pp.

Van Pelt, T.I. 2000. Reproductive costs and their expression in the Common Guillemot Uria aalge.
M.Sc. Thesis, University of Glasgow, Scotland. 119 pp.

Romano, M.D. 2000. Effects of diet on growth and development of nestling seabirds. M Sc. Thesis,
Oregon State University, Corvallis OR. 59 pp.

Abookire, A.A., J. F. Piatt and M.D. Robards. 2000. Nearshore fish distributions in an Alaskan estuary
in relation to stratification, temperature and salinity. Estuarine, Coastal and Shelf Science 51: 45-
59.

Piatt, J.F. and A.S. Kitaysky. 2000. Horned Puffin (Fratercula corniculata). In The Birds of North
America (A. Poole and F. Gill, Eds.). Philadelphia: The Academy of Natural Sciences;
Washington, D.C.: The American Ornithologists Union. Mss. Accepted.

Litzow, M.A., I.F. Piatt, A.A. Abookire, A.K. Prichard, and M.D. Robards. 2000. Monitoring temporal
and spatial variability in sandeel (dmmodytes hexapterus) abundance with pigeon guillemot
(Cepphus columba) diets. ICES Journal of Marine Science 57: 976-986.

Seiser, P. E., L. K. Duffy, A. D. McGuire, D. D. Roby, G. H. Golet, and M. A. Litzow. 2000.
Comparison of pigeon guillemot, Cepphus columba, blood parameters from oiled and unoiled
areas of Alaska eight years after the Exxon Valdez oil spill. Marine Pollution Bulletin 40:152-
164.

Robards, M.D. 2000. Ecology and demographics of Pacific sand lance, Ammodytes hexapterus Pallas, in
lower Cook Inlet, Alaska. M.Sc. Thesis, Memorial University of Newfoundland, St. John's,
Canada. 105 pp.

Robards, M.D., G.A. Rose, and J.F. Piatt. 2000. Oceanographic effects on abundance, somatic growth
and otolith development of Pacific sand lance in lower Cook Inlet, Alaska. Environmental
Biology of Fishes. Accepted.

Ostrand, W. D., T. A. Gotthardt, S. Howlin, J. Kern, and M. D. Robards. 2000. Habitat selection by
Pacific sand lance in Prince William Sound, Alaska. In preparation. To be submitted to Fishery
Bulletin.

Anderson, P.J., and J.F. Piatt. 1999. Community reorganization in the Gulf of Alaska following ocean
climate regime shift. Marine Ecology Progress Series 189:117-123.

Piatt, J.F., G. Drew, T.Van Pelt, A. Abookire, A. Nielsen, M. Shultz, and A. Kitaysky. 1999. Biological
effects of the 1997/1998 ENSO event in lower Cook Inlet, Alaska. PICES Scientific Report No.
10:93-100.

Robards, M.D., I.F. Piatt, A.B. Kettle, and A.A. Abookire. 1999. Temporal and geographic variation in
fish communities of lower Cook Inlet, Alaska. Fisheries Bulletin 97; 962-977.

Prepared 04/13/01 7 Project 02163M



Kuletz, K. and J.F. Piatt. 1999. Juvenile Marbled Murrelet nurseries and the productivity index. Wilson
Bulletin 111:257-261.

Piatt, J.F., N.L. Naslund, and T.I. van Pelt. 1999. Discovery of a new Kittlitz's Murrelet nest: Clues to
habitat selection and nest-site fidelity. Northwestern Naturalist 80:8-13.

Robards, M.D., J.F. Piatt, and G.A. Rose. 1999. Maturation, fecundity and intertidal spawning of Pacific
Sand Lance (Ammodytes hexapterus) in the northern Gulf of Alaska. Journal of Fish Biology 54:
1050-1068. ‘

Robards, M.D., J. Anthony, J.F. Piatt, and G. Rose. 1999.Changes in proximate composition and
somatic energy content for Pacific sand lance (Ammodytes hexapterus) relative to maturity and
season in Kachemak Bay, Alaska. Journal of Experimental Marine Biology and Ecology. 242:
245-258.

Robards, M. D., Willson, M. F. Armstrong, R.H., Piatt, J.F., (eds). 1999. Sand lance: a review of biology
and predator relations and annotated bibliography. Research Paper PNW-RP-521. Portland, OR,
U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station. 327 p.
[http://www.fs.fed.us/pnw/pubs.htm]

Kitaysky, A.S. 1999. Metabolic and developmental responses of alcid chicks to experimental variation
in food intake. Physiological and Biochemical Zoology 72: 462-473.

Kitaysky, A.S., J.F. Piatt, J.C. Wingfield, and M. Romano. 1999. The adrenocortical stress-response of
Black-legged Kittiwake chicks in relation to dietary restrictions. Journal of Comparative
Physiology (B):303-310.

Kitaysky, A.S., J.C. Wingfield, and J.F. Piatt. 1998. Dynamics of food availability, body condition and
physiological stress response in breeding Black-legged kittiwakes. Functional Ecology 13:577-
584.

Litzow, M.A., .F. Piatt, and J.D. Figurski. 1998. Hermit crabs in the diet of Pigeon Guillemots at
Kachemak Bay, Alaska. Colonial Waterbirds. 21:242-244.

Zador, S., and J.F. Piatt. 1998. Time-budgets of Common Murres at a declining and increasing colony in
Alaska. Condor 101:149-152.

Ostrand, W. D, K. O. Coyle, G. S. Drew, J. M. Maniscalco, and D. B. Irons. 1998. Selection of forage
fish schools by murrelets and Tufted Puffins in Prince William Sound, Alaska. Condor.
100:286-297.

Ostrand, W.D, G. S. Drew, R. M. Suryan, and L. L. McDonald. 1998. Evaluation of radio-tracking and
strip transect methods for determining foraging ranges of Black-legged Kittiwakes. Condor.
100:709-718.

Piatt, J.F., D.D. Roby, L. Henkel, and K. Neuman. 1998. Habitat use, diet, and breeding biology of
Tufted Puffins in Prince William Sound, Alaska. Northwestern Naturalist 78:102-109,

Van Pelt, T., J.F. Piatt, B.K. Lance, and D.D. Roby. 1997. Proximate composition and energy density of
some North Pacific forage fishes. Comparative Biochemistry and Physiology 118(A):
1393-1398.

Kuletz, K.J., D.Irons, J.F. Piatt, B. Agler and D.C. Duffy. 1997. Long-term changes in populations and
diets of piscivorous birds and mammals in Prince William Sound, Alaska. Proceedings, Forage
Fishes in Marine Ecosystems. Alaska Sea Grant College Program, University of Alaska
Fairbanks, AK-SG-97-01: 703-706.

Piatt, J.LF. 1997. Alternative interpretations of oil spill data. Bioscience 47:202-203.
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Piatt, J.F., and P. J. Anderson. 1996. Response of Common Murres to the Exxon Valdez oil spill
and long-term changes in the Gulf of Alaska marine ecosystem. Pp. 720-737 in: Exxon
Valdez Oil Spill Symposium Proceedings. Rice, S. D., R. B. Spies, D. A. Wolfe and B.
A. Wright (Eds). American Fisheries Society Symposium 18, Bethesda, Maryland.

Piatt, J.F., and R. G. Ford. 1996. How many seabirds were killed by the Exxon Valdez oil spill?
Pp. 712-719 in: Exxon Valdez Oil Spill Symposium Proceedings. Rice, S. D., R. B.
Spies, D. A. Wolfe and B. A. Wright, (Eds). American Fisheries Society Symposium 18,
Bethesda, Maryland.

Piatt, J. 1995. Water over the bridge. American Scientist 83:396-398.

C. Cooperating Agencies, Contracts, and Other Agency Assistance

Writing of papers will be conducted in collaboration with personnel at the Alaska Maritime National
Wildlife Refuge, USFWS. Contracts will be issued to support Suzann Speckman and Ann Harding,

SCHEDULE

A. Measurable Project Tasks for FY 02

June 30, 2003 Final Synthesis Manuscripts Completed.
B. Project Milestones and Endpoints

September 30,2003 All final manuscripts for synthesis submitted for journal publication.
C. Completion Date

September 30, 2003

PUBLICATIONS AND REPORTS

See objectives above for publications.
PROFESSIONAL CONFERENCES

None budgeted

NORMAL AGENCY MANAGEMENT

N/A
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Construction of a Linkage Map for the Pink Salmon Genome

' AW 2

| [FPBE GEIVYIEN)

Project Number: 02190 |Y)
APR

Restoration Category: Research ! 13 anng

Proposer: Fred W. Allendorf , "
University of Montana EXXON VALDEZ OIL SPILL

Lead Trustee Agency: ADFG TRUSTEE COUNCIL

Alaska SeaLife Center: No

Duration: 7th year, 8-year project

Cost FY 02: $157,000

Cost FY 03: $75,000

Geographic Area: - Prince William Sound

Injured Resource: Pink salmon

ABSTRACT

We will complete the analysis of experiments conducted at the Alaska Sealife Center (ASLC) that
use the linkage map we have constructed to test for effects of regions of the genome on traits that
are important to recovery of pink salmon (e.g., growth and survival). Sexually mature adults from
the 1999 cohorts produced from wild pink salmon collected from Likes Creek are expected to
return to Resurrection Bay and the ASLC in August and September 2001. We will compare
genotypes in released fry and returning adults to test for genetic differences in marine survival and
other life history traits (e.g., body size, egg number, and egg size).
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INTRODUCTION

This is the final phase of our research to construct a genetic linkage map for pink salmon
(Oncorhynchus gorbuscha) and to use this map to evaluate effects of natural selection on the
genome of this species. Such a map was proposed initially to provide the necessary platform to
identify genetic damage in pink salmon inhabiting oiled streams following the March 1989 Exxon
Valdez oil spill (EVOS). We have conducted a series of experiments based at the Alaska Seal.ife
Center (ASLC) to identify regions of the genome that affect various organismal traits and to test
for the effects of natural selection on regions of the genome that include markers used to describe
genetic population structure. This research will aid recovery efforts with pink salmon, including
estimation of straying rates, description of stock structure, and testing if marine survival and other
organismal measures of phenotypic variation have 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 project began in FY 96. However, we did not receive authorization to proceed until half-
way through FY 96 (March 1996). We have completed our two initial objectives that included
identifying several hundred genetic markers and using them to construct a linkage map. We have
used the ASLC for experiments that apply the linkage map to an understanding of the fundamental
population biology and genetics of pink salmon.

This work was originally designed to support work with pink salmon under the project
Oil-Related Embryo Mortalities (Restoration Study \191A). The objective of that project was to
identify germline mutations in pink salmon exposed to oil. Genetic damage induced by oil may
either be small changes in nucleotide sequence (microlesions) or large-scale changes in
chromosome structure (macrolesions). A detailed genetic map for pink salmon would have been
invaluable for interpreting the results of Restoration Study \191A in several ways. First, it would
be possible by following the inheritance of any DNA lesions to determine if they are micro- or
macro-lesions. Second, these lesions could 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. However, Restoration Study \191A is no longer ongoing, and thus our future work will
concentrate on our original Objectives 5 and 6 as described in this proposal.

We modified our proposal last year because we found high mutation rates at two
microsatellite loci. These mutations are not randomly distributed among families, but some are
"clustered" in certain families. The rates and especially the patterns of mutations that we have
observed have provided some important fundamental insights into the evolution of microsatellite
loci and their use in population genetic studies. Results with humans have found an increase in
mutation rates at minisatellite loci following exposure to radiation following the Chernobyl
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incident (Dubrova et al. 1996). Our recent results raise the possibility that microsatellite loci may
also be good candidates for monitoring germline mutations in marine species following exposure
to oil.

We are continuing our experiments at the ASLC to test for regions of the genome associated
with marine survival and fitness. We released nearly 50,000 progeny in spring 1999, and
anticipated a 2-5% return rate in our original experimental design. Due to the failure of the fish
pass at the ASLC to attract returning marked adults we captured only 36 fish from nearby
freshwater streams in Resurrection Bay. The collection of these fish from such a large system
indicates that a substantial number of marked fish did survive and return to Resurrection Bay. We
were not able to complete any of our objectives with the 1998 cohort because of the poor returns.
We have adjusted our plans for recapturing returning adults from the 1999 cohort when they return
to Resurrection Bay in the hopes of collecting an adequate sample for analysis.

NEED FOR THE PROJECT
A. Statement of Problem

Elevated embryo mortalities were detected in populations of pink salmon inhabiting oiled
streams following the spill. 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 (Bue et al. 1998).

The aggregate of evidence from field studies and incubation experiments suggests that
embryos exposed to oil in 1989 and 1990 accumulated deleterious mutations in the germline (Bue
et al. 1998). However, see Cronin and Bickham (1998) for an alternative interpretation of these
data. 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). Roy et al. (1999) have recently reported evidence of molecular genetic damage to
pink salmon embryos exposed to crude oil.

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 that 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 other species in
Prince William Sound, and this damage could have affected the germline of exposed individuals
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(Malkin 1994; Bue et al. 1998).

Molecular genetic techniques have been used extensively to describe population structure of
Pacific salmon (Utter et al. 1993; Gharrett and Smoker 1994; Seeb et al. 1998). Genetic
divergence among populations has been interpreted as largely reflecting the patterns of exchange
of individuals among populations (gene flow)'and random changes in frequency of selectively
neutral alleles within populations (genetic drift) (Allendorf and Phelps 1981; Waples 1995). This
is a useful approach that allows description of the pattern and amount of gene flow among
populations.

This approach to describe population structure is based upon the assumption that the pattern
and amount of divergence observed is not affected by natural selection or mutation. However,
even weak natural selection may have a substantial effect on the pattern of genetic divergence
among populations (Allendorf 1983). In addition, different mutation rates at marker loci may also
effect the amount of genetic differentiation between populations, in particular if mutation rates at
some loci are high (e.g., Jin and Chakraborty 1995). Thus, the high frequency of mutations that
we have detected may also have a substantial effect on the amount and pattern of genetic
divergence at some loci. '

Molecular markers may be affected by natural selection even if the markers themselves are
not the target of selection. Loci that are selectively neutral and have no effect on the phenotype
are expected to be affected by the action of natural selection at closely linked loci (Slatkin 1995).
Apparent heterozygous advantage ("associative overdominance") can result at neutral loci by
linkage disequilibrium with nearby loci that are affected by natural selection (Pamilo and Pélsson
1998). Zhivotovsky et al. (1994) have recently questioned the description of genetic population
structure of pink salmon and suggested that natural selection may have an important effect on
allozyme frequency divergence in pink salmon.

It has been notoriously difficult to detect and measure the effects of natural selection in
natural populations (Lewontin 1991). Comparing the distribution of genotypes in a single cohort
followed through different life history stages is the most powerful method to detect natural
selection (p. 303, Lynch and Walsh, in preparation). The facilities at the ASLC provide an
exceptional opportunity to measure lifetime fitness from fertilization to sexual maturity of
molecular genetic markers spread throughout the genome identified in previous years of this
project.

B. Rationale/Link to Restoration

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. A genetic map would be essential for detecting and
understanding causes of reduced egg and embryo survival in oiled areas (Bue et al. 1998). 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
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(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 research will provide a powerful test of the assumption of the absence of natural
selection affecting molecular markers. This assumption is the foundation of interpreting patterns
of genetic divergence among populations as reflecting patterns of genetic exchange. Evidence of
natural selection affecting the molecular markers would cause a major change in the interpretation
of genetic variation in natural populations of pink salmon and other species. This will be true
whether the selection is acting on the markers themselves or chromosomal segments linked to the
markers. Recent results from molecular studies of the genome suggest that natural selection may
play a greater role than previously thought in determining the structure of the genome, including
the organization of genes and chromosomes, as well as the patterns and amounts of genetic
variation present (Hurst 1999).

C. Location

Gametes for the inheritance studies and linkage map were collected from Prince William
Sound in collaboration with the project Oil-Related Embryo Mortalities (Restoration Study
\191A). Embryo incubation took place at the Genetics Lab facilities of ADFG. The laboratory
analyses were done at the University of Montana and the ADFG genetics lab in Anchorage.

We began in FY 1998 to use the ASLC Research Facilities at Seward for experiments
designed to test for natural selection at loci throughout the genome of pink salmon. Sexually
mature pink salmon used in the experimental matings in 1998 and 1999 were collected from Likes
Creek in Resurrection Bay. The progeny were marked with an adipose fin clip and released into
Resurrection Bay. Due to the failure of the fish pass at the ASLC to attract returning adults we
have adjusted our plans for recapturing returning adults from the 1999 cohort to include sampling
in upper Resurrection Bay.

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., collecting
and maintaining fish). We have developed two computer interactive educational games to be
incorporated in displays describing our project at the ASLC ("Lost Child" and "Whose Your
Father?"). Amy Haddow, ASLC Education Director, is currently developing a display based upon
these games. In addition, we have taken opportunities to explain our research in different Alaska
high schools. Kathy Knudsen gave a presentation on this project to the freshman biology class at
Kenai High School, and Kate Lindner discussed this study with high school students in
Kongiganak.

We are attempting to involve the community of Seward in our project and different aspects of
the study such as collecting the returning adults. A lottery was conducted during the 2000 field
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season as an incentive to recreational fisherman to turn in any marked pink salmon they caught.
This resulted in 18 recreational fishermen turning in 22 marked fish. We are also interested in
suggestions of other opportunities for informational meetings in the communities of Prince
William Sound, and articles in the Trustee Council newsletter. '

PROJECT DESIGN
A. Objectives

Our initial primary objective was 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: 25 autosomes, an X-chromosome, and a Y-chromosome. We planned
to map enough variable markers so that a new marker can be assigned with high probability to one
of the 27 linkage groups. It was impossible to know how many markers this would require
because we did not know the total length of the pink salmon linkage map. The linkage map of the
zebrafish (Danio rerio) has been estimated to be 2900 centimorgans (cM; Johnson et al. 1996) and
that of the medaka (Oryzias latipes) to be 2480 cM (Wada et al. 1995). There currently are efforts
to include zebrafish among genome projects of model species sponsored by the National Institutes
of Health under the Human Genome Project (Roush 1997). Such a massive effort in zebrafish
would provide extremely helpful information for understanding the genome of salmonid fishes.

We expected the pink salmon map to be large because of the polyploid ancestry of salmonids
and due to the fact it is female based. Young et al. (1998) recently have published a rainbow trout
(Oncorhynchus mykiss) linkage map based upon recombination rates in males and estimated the
total map to be 2628 cM. However, the linkage map in males will be shorter than in females
because of the reduced recombination rate in male salmonids (Johnson et al. 1987a). We initially
anticipated that it would be necessary to map over 500 markers to ensure that new markers can be
assigned to an existing linkage group with high probability (Van der Beek and Van Arendonk
1993). For example, 99% of all loci in the zebrafish were estimated to be located within 20 ¢cM of
a marker on the map based upon an earlier report using 414 markers (Postlethwait et al. 1994).

This project originally had the following overall specific 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 \191A.

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
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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.

We have completed Objectives 1 and 2. We cannot pursue Objective 3 because Restoration
Study /191A did not identify any putative lesions for mapping. At present, we do not intend to
pursue Objective 4 because Restoration Study \191A is no longer ongoing. However, this type of
experiment to detect oil-induced lesions could be pursued in the future at the ASLC. The primary
focus in FY 02 will be Objectives 5 and 6; we propose to use the linkage map to test if there are
phenotypic effects and adaptive significance of different classes of molecular markers.

B. Methods

OBJECTIVES 1 & 2

Our initial map was constructed using gynogenetic haploid and gynogenetic diploid progeny
from an odd-year individual female (95-103). This is the same procedure that has been used to
build the zebrafish linkage map (Postlethwait et al. 1994). Stanley (1983) reported that haploid
embryos of Atlantic salmon 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; Spruell et
al. 1999). This allows us to follow the segregation and linkage relationships in haploid progeny
from females. The use of haploid progeny avoids possible difficulties of dominance with some
types of DNA markers because recessive alleles are not obscured by their dominant alternatives in
haploids (Lie et al. 1994). Our odd-year map is primarily based on 603 segregating markers in 94
haploid progeny from a single pink salmon female (A95-103) that returned to Armin F. Koernig
hatchery in Prince William Sound in August 1995. We have placed a number of so-called
"anchor" loci on this map.

In addition we have initiated the construction of a linkage map based on the segregation
pattern of 90 haploid individuals in an even-year female (V96-13). Odd- and even-year pink
salmon are reproductively isolated due to the fixed two-year life cycle of this species (Aspinwall
1974). Beacham et al. (1988) report substantial allozyme and morphological evidence for
differentiation of alternate brood years. In addition, Phillips and Kapuscinski (1988) and Phillips
et al. (1999) detected chromosomal rearrangements between odd- and even-year populations that
occur in the same geographical area. Furthermore, in a recent experimental study, Gharrett et al.
(1999) demonstrated outbreeding depression in crosses between the two year classes. Together,
these finding suggest that the alternate brood years are reproductively isolated and genetically
distinct. Having linkage data from both odd- and even-year individuals will make it possible to
map more markers and will allow us to determine whether linkage relationships are conserved
between the reproductively isolated year classes.
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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. 1987a). There generally is
greater recombination in females than in males (Johnson et al. 1987a; 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.

Construction of a full linkage map is a large task. We developed as many time and labor
saving procedures as possible. Our linkage map was constructed by computer assisted analysis
(MapMaker, Lander et al. 1987). We have been assisted by Mark Daly of the Whitehead Institute
at MIT in using this program. We will compare the recombination rates based upon this map to
rates of selected pairs of loci in males using families produced for the 1998 cohort. The reduced
recombination rates in salmonid males means that it will be easier to assign new markers to a
linkage group using male parents. We will test joint segregation of individual markers from
different linkage groups identified in females to determine if some of these separate linkage groups
in females are linked in males and are therefore syntenic (on the same chromosome).

A useful genetic map contains genetic markers that are abundant, randomly distributed
throughout the genome, highly polymorphic, and readily detectable in many laboratories (Jacob et
al. 1995). We began using random amplified polymorphic DNA (RAPD) markers because they fit
these criteria and they have been used successfully in constructing linkage maps in zebrafish and
medaka (Johnson et al. 1996; Wada et al. 1995). We have switched to two other types of genetic
markers that are superior to RAPDs in this work.

PINEs: There are a variety of repetitive DNA elements that are scattered throughout the genome of
salmonid fishes. Greene and Seeb (1997) have described a technique that uses the sequences from
a SINE (short interspersed nuclear element) and a transposon to detect many DNA
polymorphisms. They have called this technique SINE-printing. We have modified this technique
using other types of repetitive elements for our mapping study to detect a class of molecular
markers that we call PINEs (paired interspersed nuclear elements; Spruell et al. 1999).

Kido et al. (1991) described 3 SINEs in salmonid fishes. They documented the presence of
two such elements, Hpal and Smal, in pink salmon. Spruell and Thorgaard (1996) subsequently
reported the presence of the 5'-end of the third element, Fo£l, in pink salmon. Goodier and
Davidson (1994) confirmed that salmonids also contain the transposon 7c1, a member of another
class of repetitive elements. Both SINEs and transposons occur in high copy number and are
believed to be ubiquitously dispersed throughout the genome, making them ideal candidates for
genomic mapping efforts.

We have used DNA sequences from four types of repetitive elements as polymerase chain
reaction (PCR) primers to generate multiple DNA fragments from a single PCR reaction in pink
salmon. The theoretical basis for this procedure is similar to the use of the human SINE A/ul to
identify human chromosomes in somatic cell hybridization experiments (Nelson et al. 1989).
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Primers complementary to one end of the element are oriented such that they initiate DNA
synthesis from the end of the element, progressing into the surrounding genomic DNA. A single
primer or combinations of primers may be used to generate multilocus patterns. Greene and Seeb
(1997) used this technique to confirm the parentage of pink salmon fry, demonstrating the
potential utility of including these fragments in our mapping study. We have used 12 different
pairs of PINE primers to detect 162 segregating markers in our reference family.

AFLPs: Amplification fragment length polymorphisms have been used extensively in the
construction of genomic maps in plants (Maheswaran et al. 1997; Becker et al. 1995). The AFLP
technique is especially advantageous for two reasons. First, many bands are produced per reaction
and, therefore, more polymorphic loci are produced per unit effort. Second, the selective
amplification step uses a subsample of the PCR products of the preamplification. Up to 133
selective amplifications can be completed from a single pre-amplification that originally used only
0.5 ug of genomic DNA. Much less genomic DNA is needed to produce more bands than using
other methods such as RAPDs. This is an important consideration when dealing with the limited
amount of tissue available from haploid embryos.

Gene-Centromere Map

We estimated recombination rates between 312 loci and their centromeres using half-tetrad
analysis in a recently published manuscript (Lindner et al. 2000). We produced the half-tetrads by
initiating development with irradiated sperm and blocking the maternal second meiotic division.
AFLPs were significantly more centromeric than loci identified by three other techniques
(allozymes, microsatellites, and PINEs). The near absence of AFLPs in distal regions could limit
their utility in constructing linkage maps. A large proportion of loci had y values approaching 1.0,
indicating near complete crossover interference on many chromosome arms. As predicted from
models of chromosomal evolution in salmonids, all duplicated microsatellite loci that shared
alleles (isoloci) had y values of nearly 1.0. This is consistent with previous data from allozyme
loci.

Odd-Year Linkage Map

We have described the segregation of 590 markers in haploid progeny from female A95-103;
we have also mapped 13 allozyme loci in the same female (Table 1, Figure 1). We assigned 546
of the 590 markers to one of 44 linkage groups covering a distance of 4559 ¢cM (Table 2). Given
the haploid number of 26 chromosomes for pink salmon, our mapping efforts produced 18 extra
linkage groups. Taking into account the extra linkage groups and 43 unassigned markers as well
as the distance to the telomeres we estimate the size of the pink salmon genome to be 6691 cM.
The haploid pink salmon genome is approximately 2.72 million kilobase pairs (kpb; Johnson et al
1987b); thus, we estimate approximately 406 kbp/cM. These results are consistent with our
expectations when comparing to maps constructed in other fishes (Table 3).
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Table 1. Summary of Marker Types on the Odd-Year Pink Salmon Map

Number of Percent
lymorphic Number of assigned to
polyrm rp ! markers unlinked ; g
loci linkage group

AFLPs 393 36 91
PINEs 162 7 96
Microsatellites 35 0 100
Allozymes 13 0 100
‘Total 603 43 93

Table 2. Summary of Odd-Year Pink Salmon Linkage Groups

Number of Markers Number of Average size
groups (M)
15 10 23.26
6-10 14 53.51
1-15 9 118.50
16-20 6 181.27
21-25 1 189.20
26-30 1 243.70
31-35 2 263.05
36-40 0
41-45 o
46-50 o
over 50 1 457 40
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[FIGURE 1 in WORD files (fig-1a.doc; fig-1b.doc; fig-1c.doc)]
[TABLE 3 in WORD file (table-3.doc)]
Putting "Anchor Loci'" on the Map

We are still in the process of placing additional loci on the map to aid in consolidation and to
make the map useful to other genetic investigators working with salmonids. In particular, it is
important to include common markers that can serve as references between maps from divergent
taxa (O'Brien et al. 1993). The primary types of so-called "anchor loci" we have used are
allozymes and microsatellites that are currently being used in salmonid population genetic studies,
including investigations of pink salmon. We will also map other loci that are available and of
special interest and usefulness (e.g., growth hormone loci, Forbes et al. 1994, and the major
histocompatibility complex, Katagiri et al. 1996; Shum et al. 1996; Miller and Withler 1998).
These anchor loci will be used to test for differences in the linkage map between odd- and
even-year pink salmon. In addition, we will test for differences in recombination rates, crossover
interference, and residual tetrasomic inheritance between males and females (Allendorf and
Danzmann 1997).

We have placed 35 microsatellite loci on the odd-year map in collaboration with Drs. Roy
Danzmann, Moira Ferguson, and Takashi Sakamoto at the University of Guelph in Ontario.
These microsatellite loci are found in 17 linkage groups. We have also placed 13 allozyme loci
that are polymorphic in Prince William Sound pink salmon (Seeb et al. 1996; Habicht et al. 1998)
on the map using gynogenetic-diploids from female A95-103 and several normal diploid families
(Table 4) in collaboration with the ADFG Genetics Lab.
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Table 3. Comparison of linkage maps from six teleost fishes. Total number of markers included on the map are provided. Sex refers
to which gender the map is based on, F= female and M=male. The estimated size takes into account unlinked markers, distance to
the telomere, and extra linkage groups. LOD (log odds) is one mapping function used to determine linkage between markers.

Pink Salmon Rainbow Trout Zebrafish Tilapia Medaka Xiphophorus
Sakamoto et al. 2000 Young ct al. 1998 Shimoda et al. 1999 Johnson et al. 1996 Kocher et al. 1998 Naruse et al. 2000 Wada ct al. 1995 Morizot et al. 1991
Number of 603 221 476 2000 652 174 634 170 76
Markers
 Number of 44 29 42 25 29 30 24 28 17
Linkage Groups
Number of 26 - 30 30 25 25 22 24 24 . 24
Chromosomes
Sex F M&F M M&F F F M&F M M&F
E“‘“(‘ggl SZ€ 6691 1951 2627 2295 2720 1000-1200 1443 2480  1400-2600
kbp/cM 395 1263 913 740 625 833-1000 554 323 300

LOD 4 3 3 4 3 3 3.5 3 3




Figure 1. Genetic linkage map of odd-year pink salmon based on the inheritance of 603 polymorphic loci.
Numbers to the left indicate recombination rates (cM). Locus names are to the right. Centromeres are indicated
by black rectangles.

. AGGICACTSS 33.G42/8T5T4 o AGGICTAYS ag TEMEEN
%1 5 T ssisrzse assator & sisnzo esazeso — oy PGDH
213 e f ARGICACED 44 | ARGICEA1Z) & AGGICEATS
345HI30
. srsTare & sz 160
i mmsm BAGEICACHS 44 ﬁgﬁ%gﬂ Y
a3 | aATICETI2 34 ¢ Acacanyy 47 | AcoieTAu? 8 33521 | Acoicanis LG5
11 £ Rare s aiM&! 157 i3 5m5mg,gm 12 2N, e o3
S ARTICCTTIR ACCE [\
1 olFt3n
49 1 s us 153 Mcmmﬁswua o | o , JAcaoAct®
T SHsrzze 13.5425HM B i
203 SEIST2T . ! \
ACGICTASS 1z | AGEICITSS 32 [ sncicacsso AGGICATI7
1 AGGICACHK3 231
22 78
249 HsHI3G 263
1 acsiorrim SAISFATE
. LX)
gy T AATICAGHT 251 SNSFERY
$1 1 sammenr assormas
12 T AcuteAte oacA1ss 5 [ sieo2 232 ACGICAGTES
108 25 | soreraoy & 0607 SATCICAAITS
oo [ AGECATIZ 39 --lts\s?ﬁ?m & SIWSH3TE & ssT300 227 94
SSISTZY 10 T AGGITEA
SHISS303 & SEHR98 SAGEIETTINZ malrAe AGAICTTI7S
204 9.3 34
AGOCTTT30 ARGICTCI6S oKI3
ACQITTG7S 25 22§ cuisses
. 27,0 34 | accicansy
oy M BozsTT — 25 53
L sarsraor AAGICAGIR2
22 £ AATICGGISH ZARTICGGA1D 1 sosr o
207 1S 82 sFsT281 AGRICTC2
+ sEETm 65
4 gsrsis SFisS2a7 a4 174 -
119 74 T ors1o AAGIGACIZD
- SSIST20 & 5951207
247 g [ RECCTTIOO T AcCCiCAT120 soll?
sgsi3T : MG'GATESZ LG g
1 s 209 62
7.0 0TS 1 — |DHpP2
01 . AACICATHE
+ FIES370 ) 15 J ACGICAAZTE
82 | asmicTras L Ac@CoTIn ¥ rcucate
AACICGTIR " | pncicatss 1 Ly 336425128 170 s
124 i Pyl AcGCAC2R '
ARCICRA120 53 100
305 109 5 AGGICTAIDS 124 [ ALCICTARDT
[ AGAICTCTS AGUICAT16¢
4. #is1m1 103 27 .
120 Ol FGT25 %3 152
T ACCICAATSS 1 1+ AAGICTC290 73 TAAGITANS
4.0 AAGICTAZGR 70 SEIsEaE £33 642/55310
F 1
L AnGicaTLs 72 215 SHESS AACICTASA
159 60
1.0 JCAC195 1 ancereoa
18 ?&%ma 23 TAREART % B s2isHz0 L 555350
o 273 AGGCCGIS SARGICGGH 1
217 i3 1o 9.4
14 Yacatesns 3 BACCICET48S
IHESITT sy
11 LTG0
22
6
ARTICG 95 & SHSS2ST
13 ¢ shussiz
LG 6 a9 Acumno LGT LGS ABGICGGR0
AGGICAC262 a9 AGGCGTHO HIS85T - ACGICTG3SS
- ARCICGGIIS 118 54
: AGCICAGIT SHisB1 &ACGCTGR22
ARGICAAISE 285 184 a7 LG10
SHISSIT & SHE83 AGEEAG22
50 26 } AATICA L AGGICTT226 W
 bats aasT224 73 8.0
AAGICARISS 150 R 75 | AAGICACHS Yraccarr .
2638 32 Jus | AACEACHD . 3.
ACGICACIS ONES :
176 13
skissEz 75 [ AGNCATIE }acacace Jacacamn
o3 OMYRGTS s o a1
’ 455153 g
5.4 G PACICTES 128 PAREAGES, s a0 Jg fAAGICTAR
AGNICTC201 & AGAICTC20S 4 AGGCTG250 23.592/55163 8 AAGICAGI0D Aoaoaizz
4 D eaT20 ACGICAGI2E &ACC/CACIE 70
200
AATICARISE 1 ACGIGACES
BATIGET1S5 8 ARTICGT HO 17 | AaGIceAI0T 83
CCICATID
S 3 opomey posear
34 | AGNGAGIST B AGAITACISS ACCICAC16S
5G5T115 140
138
AACICAG210 B acceacts




164

¢4

%2

48

33
03

ns

12.0

165

0.2

23

s

L
o

162

58

73

125

LTS

95

LGt1

TACCIETGRTT

AGGICAMND

AGAIGCT 3t

AGGICTGEN

| RUssz08
HISS153 & AGCICACHB

15 ERACICEATR & AMOICOATO

CIOAAKS

ACEITT4

4 Bssm

LG16

SSABS

CEICATIS0
~LLCTAZZO

AAGICTCHMZ

fi
53 iMG ST

AGGICGT2ST

ACCICGGESS

: i iRas0

E ACCISAENT
[ ACCICANIST & AAGICGT208
[BEISTR24

ACTIOGE6]

LG21

[ AGATEr B2

AATICITIR & AATICCTI8E
L AGGIETASD

L ARTICTCR9

CESRE
GLICTTI50

AGNOGE243

AGNCTT4ZE

180

N3

as

281

LG12

ABGICAT 0

33 E2IEY
SAGICET 1#3 S AATICGT 143
55177 & 22GHAREE

Jesagrerrir
FeTH

4 Adfrocain
4 AGGICARITS

| AGLICKT 448

BICAGRTO
b EeisHIT2 Sspisagen
AATICACITZ

+ AACICAGTBS

PEE5E5
AGACTT IR

3324205258

PAATICTGIO5 & SAT/CT G292

ARTICACINE ____ sAAT3
AACICARIED MDHEL2

ARTICTC2OT  TAus

AGHCEASAS

LG17

82
11
24
185
12

45
22

184
15

258

124
11

]

172

168

202

0.8

nr

01 %

r ARCIETCHD

%%%cﬁs%*% Slsws

[ RERGR

ik

AGGICTG2E0
ACGICTESTY

FAGGCTOIZ

£g/ataar
GHI5T128
ALGICAATS

FAACICAAT1S

AGCICGTTS

RAGICTC22

AAGICTCIZ0

LG22

ARGICTCR2

\MTICAGﬂi
320

FGT®

SH5T1828 AWIET182

SHISTTT &S5

154

78

4.8

250

48

g3

289

204

118
14
T2

23
44

8-}

36

233

LG13

r SH5E#S

N acoeanis

ACC/CAATES
AGECTGISS

AGEICAASS
ABGIOTTY
AATICAATE B ANTICAATOT

| AGCICANZT

ACCICTALES

LG18

AGTICAATZD

ALGICACHS

ACCIOGT 300
AGGICTASTS
AGAJCGG153 & AGRICTE2TS

SS5A3
ARTICTGT1 & ONEIS
SHISSAGE S FISSHTY

CHEYR
GUSTIBA & SHISTAED

SFISFE2

LG23

274

13

s

AGHTGAES

AGNCAAZS2

10 ‘:wss:ma & 55820
&1 1 gusoss

177

192

159

92

148

261

SHISHERT

AATICTCRE

4 G601
ACCICAALZS

ACCICATIS6

ANCICTCISD

LG14

IMCJGFC‘J?D

04

15
1.9
A
iN

6.0
14

154

187
74

“s

i3

6.8

i3
13.6
5

0.Ee

3.0

ot

124

MEIOICAAR

ABCIAS
AALICTTI3? A’” oATZTY

SAATH
. Chea
SI'RﬁD‘_[ AH3
AATICACZY & AATICACD3Y

s o0

ACRIOGTRS
AALIDRTR2

PACICTGMO

LG18

AACICTCITR

AGGICACIES

AGNICATAS
[+7:731

AGGICTT220

AGHICETHE2

AGAICATI20

ABGICATZH
AAGICGTES
AATICTGRL

AACICTGRO

mmc’r 7 SFIST15R
) i1 aMeﬁc ot
- SHSHEQ -
R mzrsrzsu
AATJcmm

LG24

AACICACI®

AACICTTIAZ

MT.'(.'J’G!O?
LAGAIGET,
AGN!:GGm & ARTICTG 22

-"ﬁAGJGGG’i?ﬂ

AACICGGT

LG 15

2

24

3
4.3

2539

251

2.0
&2

258

FEP

T
24

P

5.7

1.8

222

99

212

r ACCICATS2

ACLITTGR

RYST2E

155918
[OlY RGT2

AGAJCAGEZ
AECICGGEE
AGACAGEE
i&ithss
AGCICACIE0

AAGICTCHI0

QMIOGTS

ICTG13
ICTRIR

ARCICAAZED

AGU CAATE

LG20
AGGTAGID

AGACCT75

SHRTAS & FIFMS

AAGICAGH2

AGLICACEDS

AACICETI®

ALCICGT14D

ACGICGTHY BACEILGTIR
ACGICTAI06

SHIESIRS

AACICTTZS2

SHEERS

AGGICTGI9Y

LG 25

108

ar
&5

130

18

AAGICAT0Z

ACCITTAIDS
AAGICAATY

Iss;smn

SHIEHNG
SHISHIE



- AGCIGAGSS
sSETIN 321
L ssiEr0ns owvaTe2
234 4 32T Acccrss
AGNCETTT
AGGCATZT -
24 b AGCICATZTO
127
i
ACBIETG238 | Acacaazae
172 )
L atavRG3
ACCIETAZDY 1
N rcccrnim
us
02
AATICTGE3 U
228| sosim 20
394 HEse
11¥ seano aacoicane
ARG * ACCICATIZ
AGAICACTE: ACGICTGSS
74
AAGTITTR & SWESITE
7 )
AGAICCTIZ
AAGCTTIE
152 24
ARCICACIOD
55
suse HRE
08
saIHES
7 -
RACITTASS
us
AGRICAGES sisTi
T
ACCCATI0
02y BUSSIH & AATICATIR 32U
ARTICET 150 31 GISTIE & INGRHETI
20
ACGCTIZN
102
269
AGGIGAGSE
lacweasss

LG 28

14 AGGICETID
BUSRE0

1.5 [ERIE
HRT?

1.3 QAGGICACISS
ACGCACIET

AAGICATYY

w2

AGACACTIS
67

AGWCTTI

173

AGGICATS2

LG33

- AGCICTAS:
14
AGNCTCIR
99

sugise

212

L C0LZ B RGT1

LG36

AGCICTTS

LA

AGQICTTE0

LG41

S8I5TEa
196

ARGICT (27

AGLICEA220 B AADICGTIZS
e
AAGIGAGRY

U Bt g
N ORI e

ANTICTC248

LG 28

GGloacR
172

AT

282

%8 GOaTs
27 aagiooTes
4.0 '1;\8(3‘ carar
%2 SELGTR

AATICTCES
211
AGCICATII0

1aé

g pACOICTCR
&3 [PRCGICTCI
SHER T

»7

L ACGICRASED

LG34

AGGICEME BAGRCEANS
48

AGLICACIS
(24

SFHEF210

27

AGCIALCSE

LG37

AGGCTARS

AAGITACITS
SEIEHIS2 & Ogod
ARGCAC260
ABCICATHE

e
g

LG42
TACCICAGR2Y
9.2

1.04 351187
"3 3hisri6s

124

4 AGCICGAISS
A0

L ARTIDATETS

LG30

TAGREANES
|

Jracerrae
124

75 +AGRCAG2ES
M

73 FARTCTTIZ?
42 T OUFRGTAS

J AGTCATITO
e

4z o AREICOTZES
X AACICRALTS SRACICGAR
174

S ACLIDTGI0T p GDAY
18 ———{pgpm
125 ] AGUCETAS  MGPitinz
Proacrze
S ACCIATZ00

134

284

ARTICTAY

57
33 T AGACooR aAGAICCr S
4' SHIBHERE

-
B4
13

= SHRE2Y

LG35

AGGICHGINE

225

13

o

LAATICGGIT
[ Omy278-1

LG38

SHIBT233
58

o4 b RUETI2S 5 BUSTI2E
a6 H5T22%

ISR

LG43

20 NSRS B SHSHIE?

Y I SHSS1?
AATICTTI6]

g7

AACICTER20

LG44

AQGICTCTH
1.8

ABAICTCHYY



Table 4. Summary of linkages in normal diploid families between allozymes and microsatellites.
The sex of the informative parent is given in the third column (F = female, M = male). Rate of
recombination between loci is indicated by r.

Informative Chi-sq

Loci Family Parent N r (1 df)
sAAT3 - FH A95-14 F 86 0.337 9.12
sAAT3 - sMDHB1,2 AS5-14 F 89 0.112 53.49
SsAAT4 - STR60 AS95-104 F 21 0.238 5.76
ADA2 - PGDH A95-120 M 56 0.125 31.50
ADA2 - SSA197 A95-103 F 42 0.024 38.10
A95-120 M 18 0.111 10.89
CKC2 - STR60 A95-103 F 46 0.348 4.26
FH - MDHBI,Z2 A95-14 F 86 0.291 15.07
bGALA - G3PDHI Vo6-2 M 75 0.34¢6 7.05
GDA1 - PEPD2 A95-8 M 82 0.012 78.05
A95-20 M 95 0.105 59.21
A95-29 M 45 0.000 45.00
G3PDH1 - PEPLT V96-5 M 75 0.240 20.28
GPIB1,2 - PEPDZ2 Vo6-2 M 75 0.013 71.05
sIDHP2 - OTS1 A95-29 M 41 0.366 2.95
A95-104 F 33 0.303 5.12
PGDH - SSA197 A95-120 M 20 0.050 16.20
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Even-Year Linkage Map

We have completed initial construction of a linkage map for even-year pink salmon from
Prince William Sound. We have analyzed the segregation pattern of 85 loci in an even-year
family (V96-13) and assigned 63 of 85 loci to one of 22 linkage groups (Table 5, Figure 2). One
gene of known function, MHCB?#2, is assigned to a linkage group that consists of one
microsatellite and two PINE loci (Figure 2).

Preliminary analysis has not found any differences in location of loci on the maps or
recombination rates between the odd- and even-year maps. After the addition of more markers to
the even year map we plan to complete the comparative analysis of the odd- and even-year maps, -
and submit a publication.

Table 5. Summary of Marker Types on the Even-Year Pink Salmon Map

Number of  Number of .
Percent assigned

polymorphic markers .
loci unlinked  1© linkage group
Microsatellites 19 6 68
PINEs 65 17 74
MHCB &2 1 0 100
Total 85 23 73

[FIGURE 2 in WORD file (fig-2)]
OBJECTIVES 5 & 6

The completion of a genome map for pink salmon provides important information for
addressing 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). In addition, understanding the process of mutation will help
identify appropriate markers for use in stock identification. The genome map also provides a
platform to test for the presence of genes having major effects on traits of importance for the
management of pink salmon, and to test for phenotypes associated with specific combinations of
multilocus genotypes (Lander and Schork 1994). These genetic markers will be of great value in
genetically identifying fish from supplementation programs (hatchery-raised stocks) and detecting
their ecological and genetic interactions with wild fish (Supplementation).
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Figure 2. Genetic linkage map of pink salmon based on the inheritance of 85 polymorphic loci in one even-year
family (V96-13). Numbers to the left indicate recombination rates (cM). Locus names are to the right.
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This aspect of the research is being performed at the ASLC research facilities. Approximately
50,000 and 24,000 marked fish were released in spring of 1999 and 2000 respectively. We will
collect surviving individuals when they return to upper Resurrection Bay at sexual maturity. A
sample of the fish were collected at release and will be analyzed so that their genetic
characteristics prior to the marine phase of the life cycle can be compared to the returning adults.
We will test for genetic effects on phenotypes of special importance by comparing the genotypes
of the released fish with the genotypes of the returning fish. This will allow us to test for genes
with a major effect on marine survival. We will test for loci or regions of the genome that have a
large effect on phenotypes of interest, so-called quantitative trait loci (QTL's). For example,
Jackson et al. (1998) recently have presented evidence for QTL's that affect upper temperature
tolerance in rainbow trout linked to two of 24 polymorphic loci that they examined. Mousseau et
al. (1998) have used a similar approach to estimate heritabilities for weight, length, and age at
sexual maturation in chinook salmon.

Previous work has demonstrated genetic differences in run-timing has a genetic basis
(McGregor et al. 1998; Smoker et al. manuscript). We will compare the genotypes of fish
returning to the facility at different times to test for genes with 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 the genome associated with time of
spawning (Leary et al. 1989). Sakamoto et al. (1999) have reported similar results on the basis of
54 microsatellite loci.

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 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 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.

Restoration Projects 95320D and 96196 have described the genetic population structure in
Prince William Sound (PWS) odd- and even-year fish at allozyme loci and mitochondrial DNA
(mtDNA) (Seeb et al 1996; Habicht et al. 1998). These studies reported small but statistically
significant genetic allele frequency differences among streams, and concluded that pink salmon in
PWS should be managed taking into account subpopulation structure rather than as a single
panmictic population. As is usually done in such studies, these authors assumed that the genes
they examined were selectively neutral (that is, not affected by natural selection). However, the
estimates of these authors could be severe overestimates of the actual amount of gene flow if
"balancing" selection is maintaining similar frequencies (Karl and Avise 1992; Pogson et al.
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1995). That is, there may be much less gene flow among populations than is suggested by these
studies.

Zhivotovsky et al. (1994) have reviewed population genetic data of pink salmon and
concluded that the interpretations concerning amounts and patterns of gene flow are questionable
because even weak natural selection could have a major effect on genetic divergence among
populations of pink salmon. A series of papers by Altukhov and his colleagues has provided
evidence for phenotypic and fitness effects of genetic variation at allozyme loci in pink salmon
(Altukhov 1990; Altukhov et al. 1987, 1989; Dubrova et al. 1995; Kartavtsev 1992). These papers
argue that genotypes at allozyme loci have a significant effect on marine survival, growth rate, and
several other important factors.

The clearest and perhaps most important effects have been demonstrated on marine survival
and growth rates. 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; Kartavtsev 1992). Table 6 shows the distribution of individual heterozygosities at four
allozyme loci in fry before release into salt water and returning adult spawners in odd-year pink
salmon from the Sakhalin Island (Altukhov et al. 1987). We would expect the heterozygosities in
fry and adults to be similar if the genotypes at these loci are not associated with survival. The
significantly higher heterozygosity in the returning adults (0.619) than in the fry (0.424) indicates
that individuals that were more heterozygous at the four loci had greater marine survival.

Altukhov et al. (1991) found a significant positive regression (r=0.14; P<0.01) between
individual heterozygosity at these same four allozyme loci and body length of fry immediately
preceding downstream migration from a hatchery on the Sakhalin Island. Kartavtsev (1992)
reported a similar relationship in a different experiment with pink salmon from Sakhalin island
(r=0.23; P<0.001). Previous studies with salmonids have found that size has an important effect
on survival (Hunt 1969).
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Table 6. Distribution of Heterozygosity at Four Allozyme Loci in Pink Salmon from Sakhalin
Island

Number of heterozygous loci*

Age-class 0 1 2-4 Average Heterozygosity
Fry 0.620 0.336 0.044 0.424 §2f= 3;-3
559 302 40 901 1=
(559) (302) (40) (901) P<0.00]
Adults 0.495 0.391 0.144 0.619
(300) (237) (69) (606)

* values are the frequencies (and number) of individuals with the indicated number of
heterozygous loci.

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 most likely
explanations are (1) the associations are the consequence of heterozygosity at the loci examined, or
(2) the loci examined may be in linkage disequilibrium with other loci that affect the traits being
studied (associative overdominance; 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 using the linkage map to compare the effects of different markers on marine survival and other
traits. 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. However, if we find a similar association using
DNA markers, this would suggest that the effect is due to chromosomal segments and not the
enzyme loci themselves.

We believe that it is unlikely that the enzyme loci themselves are responsible for the observed
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relationships. Nevertheless, regardless of the underlying mechanisms of these associations, even
weak heterozygous advantage (or associative overdominance) would act to maintain similar allele
frequencies in different populations in the absence of significant gene flow (Allendorf 1983). This
could cause a large overestimation of the actual amount of gene flow among Prince William
Sound pink salmon populations. For example, just a 10% selective advantage of heterozygotes
will cause a 10-fold over estimation of the amount of migration in the case where local
populations have an effective size of 100 and an average 0.5 migrants per generation (Allendorf
1983). Altukhov et al. (1987) have estimated an average selective advantage of approximately
25% at four allozyme loci in pink salmon.

We will ask a series of questions in this aspect of the research. The primary question is are
there regions of the genome that have a significant effect on survival during the marine phase of
the life cycle? Secondarily, we will ask if allozyme markers tend to occur in those regions that
affect survival. We will also determine if selection favors heterozygotes.

Marine Survival and Fitness Experiment: 1998 cohort

In August 1998, 150 (75 male and 75 female) mature pink salmon were collected from Likes
Creek, Resurrection Bay, and transported to the ASLC for controlled matings. We made 75
families of full-sibs by crossing one male and one female. One hundred progeny from each family
were collected to test marker inheritance for parentage analysis. We then selected 50 of these
families on the basis of egg number and survival during incubation for the release experiment.
These families were pooled together into a single tank in March shortly after hatching. In May
1999, approximately 1,500 progeny from each of these 50 single-pair mating families were
marked and released from the ASLC facility.

Progeny from this experiment returned in August 2000. We had anticipated a return rate of
2%, for a total of 1,000-2,000 individuals expected to be recovered for genetic and morphological
analyses (approximately 30 fish per family). However, no fish returned to the ASLC fish pass.
We did capture a total of 36 fish from 30 families throughout Resurrection Bay (Table 7, Figure
3). Based on the number of fish collected with our limited resources it is clear that a large number
of marked fish did survive and returned to Resurrection Bay. We were not able to achieve any of
our objectives with this small number of fish. It is interesting to note, however, that fish from the
same family did tend to return at the same time, indicating a genetic component to time of return

(Table 7).
[TABLE 7 in WORD file (table-7.doc)]
[FIGURE 3 in WORD file (fig-3.doc)]
Marine Survival and Fitness Experiment: 1999 cohort

We repeated this experiment with odd-year pink salmon in August 1999. We collected 68
adults (34 females and 34 males) from Likes Creek, and released their marked progeny from the
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Figure 3. Nautical map of upper Resurrection Bay. Circles indicate where marked pink
salmon determined to be part of our study were collected in August and September 2000.
Arrow indicates the location of the Alaska Seal.ife Center.
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Table 7. Summary of adult marked pink salmon collected from freshwater streams in
upper Resurrection Bay. Sex is abreviated, F = female and M = male. Each individual

was assigned back into its family of origin as reported in the last column.

Individual # Sex  Date Collected Location i:rit)h Family #
1 F August 7 Culvert 480 73
2 M August 7 Culvert 490 46
3 M August 15 Lowell Cr. 478 11
4 M August 15 Harbor 478 61
5 F August 16 Lowell Cr. 441 69
6 M August 16 Spring Cr. 430 6
7 F August 17 Culvert 444 27
8 M August 17 Culvert 473 50
9 M August 17 Culvert 510 72
10 M August 17 Harbor 496 23
11 F August 18 Spring Cr. 457 63
12 F August 18 Culvert 456 74
13 M August 18 Spring Cr. 467 28

14 M August 18 Culvert 435 9

15 M August 21 Spring Cr. 437 73
16 F August 22 Culvert 446 49
17 F August 22 Resurrection R. 484 19
18 F August 22 Spring Cr. 475 25
19 F August 22 Resurrection R. 457 38
20 M August 22 Resurrection R. 418 12
21 F August 23 Resurrection R. 475 19
22 F August 24 Culvert 458 15
23 F August 24 Harbor 483 58
24 M August 24 Harbor 447 7

25 F August 25 Resurrection R. 466 75
26 F August 25 Resurrection R. 470 75
27 M August 25 Spring Cr. 397 53
28 M August 25 Culvert 478 64
29 M August 27 Culvert 508 23
30 F August 28 Harbor 475 49
31 F August 28 Resurrection R. 519 45
32 M August 28 Resurrection R. 473 40
33 M August 29 Harbor 470 41
34 F August 30 Spring Cr. 499 45
35 F August 30 Spring Cr. 470 21
36 F September 2 Culvert 466 51




ASLC in May 2000. This cohort should return in the summer of 2001. We used a different
experimental mating scheme with these fish to allow a more powerful genetic analysis of the
progeny. Each male and each female was crossed with two individuals in a series of 2 x 2 diallele
crosses (Figure 4). Based on results from 2000, we do not expect our fish to return to the ASLC.
Therefore, we are planning a more extensive survey of freshwater streams in upper Resurrection
Bay.

[FIGURE 4 in WORD file (fig-4.doc)]
Mutation Analysis

Our results have provided exciting and important information about mutation processes in
microsatellites which we have described in a manuscript for submission to the journal Molecular
Biology and Evolution. Our experimental design depends upon being able to place returning adults into
their correct family on the basis of their multiple-locus genotypes. We tested this by examining
inheritance data at 11 loci (nine microsatellites and two genes of known function) for 10 progeny from
each of the 50 families that were released in spring of 1999. In the process of analyzing the inheritance
data, we detected several mutations at two of the microsatellite loci (SS4408 and OGOIc), indicating
that these loci have particularly high mutation rates. Furthermore, at SS4408 the mutations detected
were not distributed randomly among families. Rather, clusters of identical mutant alleles were found in
certain families, suggesting they may have resulted from mutation events occurring very early in
gametogenesis, prior to meiosis.

To further evaluate mutation rates and patterns, we genotyped 35-40 progeny from each of five
of the 1998 cohort families at the nine microsatellite loci included in the initial inheritance analysis
(Table 8). We combined the data for these progeny and the initial inheritance data for estimation of
mutation rates. Sixteen of the individuals in this dataset have genotypes best explained as resulting from
mutation events (Table 9a). Five of the mutations were at OGOIc and 11 were at SSA408. Because
each individual inherits two copies of each gene, we estimated mutation rates as the number of
mutations/two times the number of individuals genotyped. The resulting mutation rate estimates at
SSA408 and OGOlc are 8.5 x 10° and 3.7 x 107 respectively (Table 8). No mutations were detected at
any of the other seven loci, indicating that their mutation rates are lower than could be detected with our
data.

[TABLE 8 in WORD (table 8.doc)]
[TABLE 9 in WORD (table 9.doc)]

We also analyzed additional progeny from the two families which had several individuals with
identical mutations at SSA408 in the initial inheritance study. Two more mutant individuals were
detected in 36 additional progeny sampled from family 98-23 and five were found in 40 additional
progeny from family 98-26 (Table 9b). The fact that the same mutant allele at SS4408 was transmitted
to a total of nine of 50 embryos from family 98-26 and similarly to four of 46 embryos in family 98-23
(Table 10) strongly suggests that these are premeiotic cluster mutations. In sexually reproducing

nimals, gametes develop from primordial germ cells (PGCs) that differentiate from the somatic cells
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Figure 4. Diagram of our half-sib family experimental design. Numbers across the top
represent females, numbers down the side represent males. The squares represent
individuals used to make each family.

FEMALES
01 02 03|04|05|O6|...|33|34
101 [01x101]02x101
102 |01x102]02x102
103 03x103]04x103

MALES 104
105

106

03x104]04x104

05x105

06x105

05x106

06x106

33x133

34x133

33x134

34x134




Table 8. Microsatellite loci amplified in 50 full-sib families of pink salmon produced in
1998. Number of alleles and expected heterozygosity (He) are based on the parental
population. Mutation rate estimates are calculated as the number of mutant alleles
detected divided by the total number of alleles analyzed (see text).

Locus Number H, Mutation Rate
of
Alleles

OGOlc¢ 77 0.983 3.7x 107
0GOS8 17 0.334 0.0
OMY301 21 0.856 0.0
OMYRGTG 18 0.922 0.0
ONE 3 3 0.507 0.0
N 15 0.829 0.0
SSA20.19-1* 2 0.058 0.0
SSA20.19-2* 3 0.307 0.0
SSA408 49 0972  85x10°

" Multiple allelic banding patterns and the sequences of these bands in O. gorbuscha
(unpublished data) indicates that SS420.79 is a duplicated locus.



Table 9. Mutations observed at two microsatellite loci; a) data from the initial
inheritance study with additional progeny from five randomly selected families (see text);
b) data for families 98-23 and 98-26 (includes results from 9a).

a)
SSA408: 0GO]c:
Family # Individuals # Mutants | Family # Individuals # Mutants
98-15 46 1 98-44 9 1
98-19 46 1 08-51 10 |
08-22 9 1 08-64 10 1
98-23 10 3 98-71 44 2
98-26 10 4 46 others 566 0
98-34 46 1 _ .
44 others 483 0 TOTAL: 668 5
TOTAL: 650 11

b)
SSA4408:

Family # Individuals # Mutants

98-23 46 5
98-26 50 9

TOTAL: 96 14




very early in development. These cells eventually migrate to the area of the developing gonads where
the germ cells are produced. The number of PGCs produced varies widely among organisms (reviewed
by Matova and Cooley 2001). In zebrafish (Danio rerio), researchers combining morphological and
mRNA expression studies using germ line markers have recently determined that by the 5-somite (32-
cell) stage and until about the 1000 cell stage there are four PGCs (Braat et al. 1999). During their
migration towards the gonads the four PGCs give rise to 20-30 cells that populate the gonad and
differentiate into germ cells (Braat et al. 1999). In theory, if there is a mutation in one of the original
four PGCs, approximately one out of eight (12.5%) of the progeny should inherit the mutant allele.
Assuming gametogenesis is similar in pink salmon, our findings of nine identical mutant alleles out of
the 50 transmitted maternally (18%) in family 98-26 and four of 46 identical mutant alleles (8.7%)
transmitted paternally in family 98-23 suggest that each of these mutations likely occurred either in one
of the four PGCs or in the subsequent one or two generations of cells that populated the gonad.

[TABLE 10 in WORD (table 10.doc)]

The occurrence of clustered mutations results in non-uniform distributions of novel alleles in a
population which, if not identified as such, could influence interpretations of mutation rates and patterns
as well as interpretations of patterns of genetic population structure. Woodruff et al. (1996) have shown
that mutant alleles that are part of clusters are more likely to persist and be fixed in a population than
mutant alleles entering the population independently. In the present study, 13 of the 23 mutant alleles
detected (57%) apparently resulted from premeiotic mutations. Jones et al. (1999) similarly found that a
high proportion (40%) of new mutants observed in pipefish (Sygrathus typhle) occurred in mutational
~lusters. No other published accounts of cluster mutations in fish microsatellites were found, however
hese results are similar to the estimates from Drosophila of 20-50% reported by Woodruff et al. (1996).

Microsatellite mutations are generally thought to result from DNA polymerase strand slippage
(Levinson and Gutman 1987, Weber and Wong 1993). Recent evidence indicates there is a tendency
towards upward biases in size change (Amos et al. 1996, Primmer et al. 1996, Wierdl et al 1997). To
evaluate whether the mutations we detected reflected size increases or decreases, we assumed the
progenitor of the mutant allele was the parental allele that was closest in size (Table 10). Assuming
single mutation events account for the mutation clusters at SSA4408 in families 98-23 and 98-26, six of
the seven mutant alleles detected involved size increases of four bases. At OGOIc three of the five
mutations detected resulted in size increases of four bases and two resulted in size decreases of four
bases. All of these changes are consistent with single repeat unit addition or deletion mutations at both
loci with a bias towards increasing the number of repeats at SSA408. Banks et al. (1999) similarly found
that the single mutation in their study of the inheritance of microsatellites in chinook salmon was a gain
of a single repeat-unit.

These results have important significance for the use of microsatellite loci in management.
Mutations are expected to have a substantial effect on the amount and pattern of genetic divergence
among populations if the mutation rate approaches the rate of migration among populations (see
discussion in Allendorf and Seeb 2000). Not surprisingly, the number of mutations detected was
correlated with the number of alleles in the sample (Table 8). We detected mutations at the two loci that
have the greatest number of alleles in the parental population (OGOIc¢ and SSA408, Table 8). The

nutation rate estimates at OGOI ¢ and SSA408 (3.7x10” and 5.4x107) are at the high end of the range of
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Table 10. Mutations observed in 1998 cohort families. Parental genotypes are reported with the most likely progenitor of the mutant
allele underlined. Progeny genotypes are summarized with the mutant allele in bold followed by the number observed (n).

Locus Family Dam Sire Progeny Genotypes Total
a’b c/d alc a/d bie b/d genotypes not matching parents (#)
SSA408 98-15 334/382 322/370 14 9 9 13 334/374 (1) 46
98-19 338/350 378/404 15 12 8 10 342/404 (1) 46
98-22 334/404 350/366 4 1 1 2 334/354 (1) 9
98-23 326/382 366/386 7 17 8 7 326/370 (1) 382/370 (3) 326/362(1) 44
98-26 316/404 312/450 9 12 12 8 320/450(4)  320/312 (5) 50
98-34 354/386 370/440 12 10 6 17 354/444 (1) 46
0GOlc 98-44 342/350 408/474 1 1 3 3 342/478 (1) 9
98-51 295/366 303/362 1 2 4 2 295/366 (1) 10
98-71 269/420 346/450 8§ 16 10 8 420/446 (2) . 44
ala c/d

98-64  348/348  309/448 5 4 0 0 348/444 (1) 10




10” to 10" reported for other organisms (Dallas 1992, Weber and Wong 1993, Schug et al. 1997). The
variability of these two loci makes them powerful tools for assigning parentage. We were able to
unambiguously assign parentage to 35 of the 36 returning fish from the 1998 cohort based on these two
loci alone. However, given the high probability of mutation at these loci, our results indicate that it is
important to use a combination of low and high variability markers for parentage analysis. Our mutation
analysis also suggests that OGOIc and SS4408 are inappropriate as markers for analysis of stock
structure in pink salmon.

C. Cooperating Agencies, Contracts, and Other Agency Assistance

The ADFG Genetics Lab is no longer funded to assist us in the work at the ASLC. Therefore,
we are currently doing all of the allozyme analysis at the University of Montana.

SCHEDULE
A. Measurable Project Tasks for FY 02 (1 Oct 01 - 30 Sep 02)

1 Oct 01 - 31 Dec 01: Complete genetic analyses of fry from 1999 cohort sampled at time of release
from the ASLC.

1 Oct 01 - 31 Dec 01: Perform morphological analysis of returning adults from 1999 cohort.

1 Oct 01 - 31 July 02: Perform genetic analyses of returning adults from 1999 cohort.

1 Dec 01 - 30 Sep 02: Perform data analysis to test for correlations between markers from the
linkage map and traits associated with marine survival and fitness in the returns of the
1999 cohort.

1 Oct 01 - 1 Mar 02: Add markers to the even-year linkage map.

1 Jan 02 - 30 Sep 02: Prepare manuscript for publication describing results of marine survival and
fitness experiment.

1 Mar 02 - 30 Sep 02: Prepare manuscript for publication comparing odd- and even-year
linkage maps.
B. Project Milestones and Endpoints
Objective 1: This objective has been completed.
Objective 2: This objective has been completed.

bjective 3: This objective will not be pursued.
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Objective 4: This objective will not be pursued.

Objective 5: This objective will be completed by the end of year 8.
Objective 6: This objective will be completed by the end of year 8.
C. Completion Date

We initially proposed to continue this work for five years. However, our release experiments
were delayed until the ASLC facilities were available. The 1998 cohort fish released in the spring of
1999 returned at the end of year five, and the 1999 cohort fish will return at the end of year six.
Genetic analysis should be completed by the end of year seven and data analysis and publications
completed by the end of year eight.
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G.K. Sage, J.E. Seeb, and F.W. Allendorf. 1999. Inheritance of nuclear DNA markers in
gynogenetic haploid pink salmon (Oncorhynchus gorbuscha). Journal of Heredity 90:289-296.

Lindner, K. R., E. K. Steinberg, P. Spruell, K. L. Knudsen, A. Maxwell, and Allendorf, F. W. 2000.
Construction of a Linkage Map for the Pink Salmon Genome, Exxon Valdez Oil Spill Restoration
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analysis. Genome 43:538-549.

Steinberg, E.K., K.R. Lindner, J. Gallea, J. Meng, A.Maxwell, and F.W. Allendorf. Rates and patterns

of microsatellite mutations in pink salmon. To be submitted to Molecular Biology and
Evolution.

Prepared 4/01 Project 02190

21



Lindner, K.R., P. Spruell, C. Habicht, J. E. Seeb, H. Zhao, and F. W. Allendorf. In preparation.
Estimation of chiasma interference and construction of a linkage map for pink salmon. To be
submitted to Genetics.

PROFESSIONAL CONFERENCES

We anticipate presenting our results at professional and scientific meetings.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

This work has been done in collaboration with James E. Seeb, Principal Geneticist, ADFG.
The inheritance experiments were performed in coordination with the project Oil-Related Embryo
Mortalities (Restoration Study \191A). Dr. Seeb is no longer funded to collaborate with us in this
Restoration Study.

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

;almon and other Oncorhynchus species.

EXPLANATION OF CHANGES IN CONTINUING PROJECTS

The changes in this proposal reflect the discontinuation of Restoration Study \191A, and the
decision not to fund our ADFG collaborators on this project. We have made changes in our plans to
capture fish returning to Resurrection Bay based upon the lack of any returns to the ASLC in summer
2000.

PROPOSED PRINCIPAL INVESTIGATOR

Fred W. Allendorf

Division of Biological Sciences
University of Montana
Missoula, MT 59812

Phone: (406) 243-5503
Fax: (406) 243-4184
E-mail: darwin@selway.umt.edu
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October 1, 2001

SOUNCIL PROJECT BUDGET
~-ptember 30, 2002

Other Resources

Dollar amounts are shown in thousands of dollars.

Authorized | Proposed

Budget Category: FY 2001 FY 2002

Personnel $132.0 $93.7

Travel $14.1 $1.8

Contractual $0.0 $0.0

Commodities $35.5 $29.7

Equipment $0.0 $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $181.6 $125.2 | Estimated |

Indirect $41.9 $31.8| FY 2003 |
Project Total $223.5 $157.0 | $75,000.0

Full-time Equivalents (FTE) 3.2 1.8

I I I | I

Comments:

Indirect costs are based on the University of Montana rate of 43.7% of salaries and wages.
Travel costs are included to attend the Trustee Council Annual Restoration Workshop.
Travel costs are included to attend one scientific meeting to present results.

Personnel time includes time for annual report and manuscript preparation.

FY02

Prepared:

April, 2001

Project Number: 02190

Project Title: Construction of a Linkage Map for the Pink Salmon
Genome

Name: University of Montana

FORM 4A
Non-Trustee
SUMMARY
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FY 02 EXXON VALDEZ TRUS

October 1, 2001

COUNCIL PROJECT BUDGET

~-ptember 30, 2002

"Personnel Costs:

Name

Position Description

F Allendorf
_ |P Spruell

_ |K Lindner
[ KKnudsen
| M Skinner

Project Director
Research Scientist
Research Specialist
Research Specialist
Research Specialist

Months
Budgeted

Monthly
Costs

Overtime

Proposed
FY 2002

1.5
2.0
12.0
3.0
3.0

10.7
4.3
3.9
4.4
3.0

1

21.5

26.3

0.0

Personnel Total

16.1

8.6

46.8

3.2
9.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

$93.7

[Travel Costs:

Ticket

Price

Round
Trips

Total
Days

Daily
Per Diem

Proposed
FY 2002

» Description

| Travel to a national meeting to present resuits.

Missoula to Anchorage for the Trustee Council Restoration Workshop.

0.7

0.6

2

0.1

0.1

0.0
0.9
0.0
0.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Travel Total

$1.8

FY02

Prepared:

April, 2001

Project Number:

02190

Project Title: Construction of a Linkage Map for the Pink Salmon

Genome

Name: University of Montana

& Travel
DETAIL

FORM 4B
Personnel
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FY 02 EXXON VALDEZ TRUS COUNCIL PROJECT BUDGET
October 1, 2001 _._.ptember 30, 2002

Contractual Costs: Proposed
Description FY 2002
Contractual Total $0.0
Commodities Costs: Proposed]
Description FY 2002
Materials and supplies for microsatellite, allozyme, and morphological analysis. 16.0
FMBIO fluorescent scanner service and maintenance contract 7.7
Equipment repair and maintenance 5.5
Communications 0.5
Commodities Total $29.7
Project Number: 02190 FORM 4B
FY02 Project Title: Construction of a Linkage Map for the Pink Salmon Contractual &
Genome Commodities
Name: University of Montana DETAIL
Prepared: April, 2001 3 of 4




FY 02 EXXON VALDEZ TRUS COUNCIL PROJECT BUDGET
October 1, 2001 __ptember 30, 2002

New Equipment Purchases: Number Unit Proposed
Description of Units Price FY 2002
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
Description of Units

Hitachi FMBIO 100 Fluorescent Imaging Scanner

Project Number: 02190 FORM 4B
FY02 Project Title: Construction of a Linkage Map for the Pink Salmon Equipment
_ Genome DETAIL
Name: University of Montana

Prepared: April, 2001 4 of 4



