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Exxon Valdez OU SpiU Trustee CouncU 
Restoration Office 

645 G Street~ Suite 401, .A.nchorag~, Ala~ska 99501-3451 
Phor~e~ (907 278a~J012 Fax: (907) 276~7178 

"'\ - ,........., ~ --· ·- .. .-~·-

Dear Reviewer: 
.~JO~tnJ VI\LDEZ OIL SPILL 

ar 

In late June, you receivedqa,£:fftree~r.itlt'gill:$1nder that' included all.FY 95 proposals 
in response to the Ilhm1:h~i~iif-it1l!~fib1h¥tJtR]gtoration Projects for Fiscal Year 
1995, followed by three "supplement" packets of proposals. Since that time, as 
a result of a preliminary technical and policy review, these FY 95 proposals 
have been organized for publication as part of a .4-volume set of documents: 

0 Draft Fiscal Year 1995 Work Plan - Summary 
o Draft Fisca_l 'fear 1995 Work Plan - Supplement Volume I 

(category 1 and 2 brief project descriptions) 
® Draft Fiscal Year 1995 Work Plan - Supplement Volume II 

(category 3, 4,5, and 6 brief project descriptions) 
o Draft Fiscal Year ·1995 Work Plan - Supplement Volume III 

(detailed project budget information) 

These documents are being made widely available for public review and 
comment. (You should have already received a copy of the Draft Fiscal Year 
1995 Work Plan - Summary and Supplement I.) In order to avoid future 
confusion, further review and comment on FY 95 proposals should be on tl:te 
basis of the current versions of the brief project descriptions. That is, a 
number of the brief project descriptions you received in late June have been 
superseded. The most current version of each proposal is included in 
Supplement Volume I and Supplement Volume II. These documents will 
serve as the principle reference documents for FY 95 project proposals. 

In a very few instances, there may be some further proposed project 
modifications. Any additional proposed revisions will be provided to you by 
September 15. Enclosed, for, your reference, you will find a listing of projects 
indicating those proposals that have been modified since you received the_ 
initial 3-ring binder (Attachment A). In most cases, revisions were minor or 
involved only the budget. Also attached is a listing of p~oj~cts that have had 
their numbers changed (Attachment B). If you have questions, please contact 
Sandra Schubert in the Anchorage Restoration Office (278-8012). 

Trustee Agencies 
State of Alaska: Departments 'ot F1sh & Game, law, and En~1ronmental Conservation 

Umted States: National Oceamc and Atmosphenc Administration, Departments of Agnculture and lntenor 



Attachme1rllt A 

No. 

95007A Archaeological Site Restoratlon - Index Site 95007A and proposal intially submitted as 
Monitoring 95007-CLO (closeout) were combined into a 

single project. 

95007B Archaeological Site Restoration Further explanation added to BPD. 1 

95019 Distribution and Abundance of Forage Fish as Revisions to budget. 1 
Indicated by Puffin Diet Sampling 

95021 Seasonal Movement and Pelagtc Habttat Use by Revisions to budget. 2 
Common Murres from the Barren Islands 

95025A Factors Affecting Recovery of Sea Ducks and Thetr Revised along with other parts of the 1 
Prey nearshore vertebrate predator project package. 

95025B Sea Otter Abundance and Distribution, Food Habits Revised along with other parts of the 1 
and Population Assessment nearshore vertebrate predator project package. 

95025C Ptgeon Guillemots and River Otters as Bwindicators Revised along with other parts of the 
of Nearshore Ecosystem Health nearshore vertebrate predator project package. 

95025G Relation of Clam Population Structure to Recovery of Revised along with other parts of the 3 
Injured Nearshore Vertebrate Predators nearshore vertebrate predator project package. 

95025H Effects of Predatory Invertebrates on Nearshore Clam Revised along with other parts of the 
Populations in PWS nearshore vertebrate predator project package. 

95026 Hydrocarbon Momtoring: Integration of Microbial and Modified methods, changed budget. 1 
Chemical Sediment Data 

95027 Kodiak Shoreline Assessment. Momtoring Surface and Modified methods, revised budget. 2 
Subsurface Oil 

95039 Common Murre Productivity Monitonng 95039 and proposal mtially submitted as 1 
95039-CLO (closeout) were combined mto a 
single project. 

95041 Introduced Predator Removal from Islands -Follow-up 95041 and proposal intially submitted as 1 
Surveys 95041-CLO (closeout) were combmed into a 

i I single proJect. 
' 

95075 PopulatiOn Structure of Blue Mussels in Relation to Revtsed along with other parts of the 2 
Levels of Oiling and Densities of Vertebrate Predators nearshore vertebrate predator proJect package 

95087 Relation of Sea Urchin PopulatiOn Structure to Revised along with other parts of the 1 
Recovery of Injured Nearshore Vertebrate Predators nearshore vertebrate predator project package. 

95090 Mussel Bed RestoratiOn and Monitonng m PWS and 95090 and proposalmttally submitted as 
Gulf of Alaska 95090-CLO (closeout) were combmed mto a 

smgle proJect. 

1 



Attachment A 

No. Tiitll.e 

95093 lPWSAC: Restoration of Pink Salmon Resources and Substantial revisions to address wild stock 4 
Services restoration. 

95102-CLO Closeout: Murrelet Prey and Foraging Habitat m Revision regarding need for project. 5 
Prince William Sound 

l 95110-CLO Closeout. Habitat Protection and Acquisition Modified objectives. 5 
I I 

95117-BAA Harbor Seals and EVOS: Blubber and Lipids as fudices Substantial revisions. 1 
of Food Limitation 

95126 Hab1tat Protection and Acquisition Support Changes to methods and implementation 1 
sections 

95139B Closeout: Otter Creek/Shrode Creek lnstream This closeout project was not included in the 5 
Restoration initial preliminary review binder. 

95139C Montague Riparian Rehabilitation Minor revision. 2 

95141 Afognak Island State Park Intenm Support Thrs proJect was not included in the initial 4 
prelimmary review binder. 

95173 Factors Affectmg Recovery of lPWS Pigeon Guillemot 95173 and proposal mtially submitted as 
PopulatiOns 95173-CLO (closeout) were combined into a 

single proJect. 

95199-CLO Institute of Manne Science - Seward Improvements This project was not included in the initial 5 
EIS preliminary review binder. 

95266 Shoreline Assessment and Oil Removal Revised substantially to include an RFP for 2 
shoreline cleanup. Large change in budget. 

95279 Subsistence Restoration Project Revised to mclude NOAA analysis role. 2 

95285-CLO Closeout: Subtidal Sediment Recovery Momtoring This BPD was not mcluded in the initial 5 
preliminary review binder 

95320A Salmon Growth and Mortality Reduced budget 1 

95320E Juvemle Salmon and Herring Integration Reduced budget. Modified obJectives 1 

95320G Phytoplankton and Nutrients Reduced budget Modified objectives. 1 

95320H Role of Zooplankton in the PWS Ecosystem Reduced budget. Modified methods 1 

953201 Information Systems and Model Development Budget revisions 1 

95320M ObservatiOnal Physical Oceanography m PWS and the Budget rev1smns. 
Gulf of Alaska 
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Project No. 

95320N 

95320T 

95320U 

Project Title 

Nearshore Fish 

Juvenile Herring Growth and Habitat Partitioning 

Somatic and Spawning Energetics of Herring and 
Pollock 

95422-CLO Closeout: Restoration Plan EIS/Record of Decision 

95505B Data Analysis for Stream Habitat 

,' 

Attachment A 

cat. 

Budget revisions. BPD revised significantly. 1 

Budget revisions. Objectives r;nodified. 1 

Budget revisions. 1 

Minor revisions. 5 

Minor revisions. 1 

3 
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Old No. 

95054 
95139 
951398 
95139C 

FY 95 Project Proposals 
with Ch~nged Project Numbers 

_ Project Title New No. 

Mml.tague ~iparian Rehabilitation 95139C 
Otter Creek/Shrode Creek Reports 95139B 
Spawning Channel- Port Dick 95139A 
Pink Creek and Horse Marine 95139D 

Attachment B 

Cat. 

2 
5 
2 
3 
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Dear Reader~ 

E~XOIJ ViH.OEZ OH. SPill 

This document, Draft Fiscal Year 1995 'Work Plan~ Supplement Vi T~/ii~: 1 °~ r~~RD 
descriptions of 79 project proposals submitted to the Exxon Valdez Spill rustee ouncil for 
funding in Fiscal Year 1995. These 79 projects are those which, after preliminary review, have 
been assigned to Evaluation Categories 3, 4, 5 and 6. 

Projects assigned to Evaluation Category 3 lack a dear relationship to restoration or are 
otherwise of low priority. Category 4 projects raise significant legal or policy issues. Category 5 
projects fund only data analysis and report writing efforts associated with 1994 projects. 
Category 6 projects provide funding to complete projects begun in 1994. The preliminary , 
review and categorization were conducted by the Trustee Council's Executive Director, with the 
assistance of the Chief Scientist, independent peer review scientists, and agency staff. Proposals 
were reviewed for scientific and technical merit, potential restoration benefit, and legal and 
policy considerations. The identification of a project in a particular category does not reflect an 
action or decision on the part of the Trustee CounciL regarding any specific project or proposal 
to be funded in FY 95. 

Descriptions of projects identified as Evaluation Categories 1 and 2 are contained in Draft 
Fiscal. Year 1995 Work Plan- Supplement Volume I. Volume I may be obtained through the 
Exxon Valdez Restoration Office (see address below). Budget information for all projects is 
contained in Draft Fiscal Year 1995 Work Plan - Supplement Volume III. Volume ill is available 
for review at the Restoration Office, and at libraries and Legislative Information Offices 
throughout the spill area. Copies of individual project descriptions or budgets may be 
requested by calling the Restoration Office (see telephone numbers below). 

A complete discussion of the Trustee Council's restoration efforts, including the project 
proposal and evaluation process, is contained in the Draft Fiscal Year 1995 Work Plan -
Summary. Copies of the summary are available from the Restoration Office. 

Exxon Valdez Oil Spill Trustee Council Restoration Office 
645 G Street 

Anchorage, Alaska 99501 
Telephone (907) 278-8012 (toll-free within Alaska at 1-800-478-7745; 

from outside Alaska at 1-800-283-7745) 

1 



Project descriptions contained in the Draft Fiscal Year 1995 Work Plan- Supplement Volume II 
appear in numerical order. Most of the project descriptions contain the following information: 

Project Number: 

Restoration Category: 

Proposed By: 

Lead 'lCrostee Agency: 

Cooperating Agencies: 

Cost FY 95: 

Cost FY 96: 

Total Cost: 

Duration: 

Geographk Area: 

A numerical coding assigned for tracking purposes. 

The means by which a project would achieve restoration goals. The 
restoration categories are research; monitoring; general restoration; 
habitat protection and acquisition; administration, public 
information and science management; and restoration reserve. 

The organization or individual that submitted the project. 

For projects not submitted by one of the six Trustee Agencies, the 
agency that has been assigned administrative responsibility for the 
project. The six Trustee Agencies are the Alaska Department of 
Environmental Conservation (ADEC), the Alaska Department of 
Fish and Game (ADFG), the Alaska Department of Natural 
Resources (ADNR), the U.S. Department of Interior (DOl), the 
U.S. Forest Service (USFS), and the National Oceanic and 
Atmospheric Administration (NOAA). 

Trustee Agencies, other than the Lead Trustee Agency, that would 
participate in implementation and management of the project. 

The amount of money being requested for the project in federal 
fiscal year 1995 (October 1, 1994- September 30, 1995). 

The amount of money that will be requested for the project in 
federal fiscal year 1996 (October 1, 1995 - September 30, 1996). 

The total amount of money, if known, that will be requested to 
bring the project to completion. 

The total number of fiscal years, if known, for which money will be 
requested for the project. 

The geographic area in which the field work on the project will take 
place. 

Injured Resource/Service: The resource or service injured by the spill that the project is 
designed to restore. 
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DRAFT FISCAL YEAR 1995 WORK PLAN 
~ Evaluation Category 3~ 4, 5 and 6 Pmjects ~ 

(FY 95 dollar figures in thousands) 

: 
i 
I 

\ Project No. Project Title !Project ,Proposer Project Type FY95 Cat. 

95002 Leave No Trace Education Program Ford, National Outdoor General Restoration $177.7 .4 
Leadership School 

95003 Area E Commercial Salmon Permit Mykland 
I 

General Restoration $11,735.0 4 
I Buyback Program 
I 

~ J 

95006 Paint River Pink Salmon Development Mears, Cook Inlet General Restoration $173.9 3 
Aquaculture Assn. 

95009A Trophies and Community Structure in the Highsmith, UAF Research $455.4 3 
Intertidal and Shallow Subtidal 

95009B Primary Productivity as a Factor in the Stekoll, UAF Research $218 9 3 
Recovery oflnjured Resources in Prince 
William Sound 

95009E Community Structure of Mobile Foragers USFS Research $280.5 3 
Using the Nearshore 

95010 Intertidal Fauna and Flora Species Schoch, Oregon State Research $73.5 3 
Composition, Abundance and Variability Univ. 
Relative to Physical Habitat Controls 

95016 A Tribute to Prince William Sound Kremen General Restoration $161.0 4 

95017 Port Graham Coho Salmon Subsistence Daisy, Aquafarm General Restoration $587.9 3 

I 
Fishery Restoration Project 

I 
I 
I 

95022 Foraging Efficiencies at Temporary Food Scheel, PWS Science Research $183.1 3 
Patches Center 

95025D Settlement Rates of Nearshore DOI Research $435.7 3 
Invertebrates, Oceanic Processes and 

I I 
Population Recovery: Are They Linked? 

I I 
I --- 95025G Relation of Clam Population Structure to Jewett, UAF and Van Research $208.5 3 

--~ 
Recovery of Injured Nearshore Vertebrate Blaricom, NBS 
Predators 

950251 Primary Productivity as a Factor in the Stekoll, UAF Research $397.0 13 
I 

I 
Recovery oflnjured Resources in Prince 
William Sound 



D~FT FISCAL YEAR 1995 WORK PLAN ~ ~ Evaluation Category 39 4, 5 and 6 Projects -
(FY 95 dollar figures in thousands) 

Project No. Project Title Project Proposer Project Type F¥95 Cat. 

95042 Five-year Plan to Remove Predators from Harrison, Pacific General Restoration $75.0 4 
Seabird Colonies Seabird Group 

95043A Cordova Cutthroat Trout Habitat USPS General Restoration $22.7 3 

95043B Carry-forward: Cutthroat and Dolly Varden USPS General Restoration $108.6 6 
Rehabilitation in Western PWS 

95045 Green Island Intertidal Restoration Juday and Foster, UAF Monitoring $26.4 3 
Monitoring 

95046 Long-term Record in Tree Rings of Juday, UAF Research $153.6 3 
Climatic Features 

95047 Seal Contamination McKee General Restoration 3 

95049 Independent Review of Restoration and Ruggerone, Natural Administration and $31.9 3 
Monitoring Projects Resources Consultants Public Information 

95050 A Test of Sonar Accuracy in Estimating Ruggerone, Natural Research $79.3 4 
Escapement of Sockeye Salmon Resources Consultants 

95053 Cordova's Mini-Imaginarium Trowbridge, PWS General Restoration $626 4 
Science Center 

95055 Prehistoric Ecological Baseline for PWS USFS Research $256.1 3 

95060 Spruce Bark Beetle Infestation Impacts on ADFG Habitat Protection $213.9 4 
Injured Fish and Wildlife Species of the 
Exxon Valdez Oil Spill 

95065 PWSAC Pink Salmon Fry Mortality Olsen, PWS Research $59.6 4 
Aquaculture 
Corporation 

95071 Monitoring Nearshore Ftsh Species for NOAA Research $231.0 3 
Persistence of Oil Exposure and 
Ecotoxicological Effects 

95073 Impact of Killer Whale Predation on Harbor NOAA Research $228.2 3 
Seals in PWS 

2 



DRAFT FISCAL YEAR 1995 WORK PLAN 
~ Evaluation Category 3, 4, 5 and 6 Projects -

(FY 95 dollar figures in thousands) 

Project No. Projed Title Project Proposer Project Type FY95 Cat. 

95077 Recreation Impacts in PWS: Human Ford, National Outdoor Research $117.0 3 
Impacts as a Factor Constraining Long Leadership School 
Term Ecosystem Recovery 

95078 Culture, History, and Ecosystems: DOI Research $166.7 3 
Assessment of Cultural/Histoncal · 
Strategies to Building Long-tenn 
Understanding of Ecosystems in the Oil 
Spill Area 

95079 Pink Salmon Restoration Through Van Hyning, NERKA, General Restoration $150.0 4 
Small-scale Hatcheries Inc., Aquabionics 

Inc. 

95080 Fleming Spit Recreation Area The Cordova Sporting General Restoration $1,365.0 4 
Enhancements Club 

95082 "Mor-Pac Hill" Campground Improvements The City of Cordova General Restoration $360.0 4 

95084 Odiak Camper Park Expansion The City of Cordova General Restoration $266.0 4 

95085 Cordova Historical Marine Park Cordova Planning and General Restoration $1965 4 
Harbor Commission 

95086B Population Dynamics of Eelgrass and Stekoll, UAF Research $78.3 3 
Associated Fauna 

95093 PWSAC: Restoration of Pink Salmon Olsen, PWS General Restoration $1,690.3 4 
Resources and Services Aquaculture 

Corporation 

' 
I 

95095 Quantification of Stream Habitat for Podolsky, Avian Habitat Protection $88.0 3 I 

Harlequin Ducks and Anadromous Fish Systems, Inc. 
Species from Remotely Sensed Data 

95096 Restoration of Murres by Way of Social Podolsky, Avian General Restoration $167.0 3 
Attraction and Predator Removal Systems, Inc. 

95097 Restoration of Murres by Way of Podolsky, Avian General Restoration $176.0 3 
Transplantation of Chicks: A Feasibility Systems, Inc. 
Study 

95098 Identification of Seabird Feeding Areas Podolsky General Restoration $74.0 3 
from Remotely Sensed Data 

I ' 
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DRAlF'JI' FISCAL YEAR 1995 WORK PLAN 
= Evall1l.ll:iit.fion Category 3, 4, 5 and 6 lPmjeds = 

(FY 95 dollar figures m thousands) 

Project No. Project 'Jfiitne lP'rojed IProJ!lloser Project Type lFY95 Cat. 

95099 Murrelet Vocalization in Conjunction With Podolsky General Restoration $77.0 3 
Artificial Nests. A Possible Means of 
Attraction to Habitat 

95102-CLO Closeout: Murrelet Prey and Foraging DOI Research $63 8 5 
Habitat m Prince Wilham Sound 

95107 Subtidal Site Venfication Jewett, UAF Monitoring $56 2 4 

95110-CLO Closeout: Habitat Protection and ADNR Habitat Protection $143.9 5 
Acquisition 

95111 Sustainable Rockfish Yield ADFG General Restoration $222.6 3 

95112 Rockfish Restoration Objective ADFG General Restoration $53.7 3 

95113 Energetics of Intertidal Fish: The Barber, UAF Research $392.5 3 
Connection between Lower and Upper 
Trophic Levels 

95114 Eelgrass Community Structure Restoration Kline, PWS Science Research $145.1 3 
Assessment Using Stable Isotope Tracers Center 

95116 Restoration of Intertidal Oiled Mussel Beds Rog, PES Services AK, General Restoration $453.2 4 
by Nondestructive ManipulatiOn/Flushing Inc 
With PES-51 

95119-BAA Food Limitation on Recovery of Injured Sydeman, Point Reyes Research $124.9 3 
Marine Brrd Populations Bird Observatory 

95122 Mapping Potential Nesting Habitat of DeVelice Habitat Protection $167.5 3 
Marbled Murrelets in PWS Using 
Geographic Databases 

95123 Tatitlek Community Store Komkoff, Tatitlek IRA General Restoration $300.0 4 
Council 

95124A Tatitlek Mariculture Development Project Daisy, Tatitlek IRA General Restoration $109.5 4 
Council 

95124B Tatitlek Mariculture Development ProJect - Daisy, Tatitlek IRA General Restoration $405.0 4 
Capital Outlay Council 

4 



DRAFT FISCAL YEAR 1995 WORK PLAN 
= Evanuatiion Category 3, 4? 5 and 6 Projects = 

(FY 95 dollar figures in thousands) 

Project No. Project Tn~Ue Project Pmposer Project Type JFY95 Cat. 

95125 Tatitlek Sockeye Salmon Release Program Komkoff, Tatitlek General Restoration $390 4 
Traditional Council 

95127 Tatitlek Coho Salmon Release Program Komkoff, Tatitlek General Restoration $39.0 4 
Traditional Council 

95128 Teaching Subsistence Practices and Values Callaway, NPS General Restoration $69.0 4 

95129 Tatitlek Fish and Game Processmg Center Komkoff, Tatitlek IRA General Restoration $515.5 4 
and Smokecy Council 

95130 Mental Health Center Vlasoff, Chugachmuit General Restoration $106.1 4 
and Copper Mountain 
Foundation 

95134 Chenega Bay Mariculrure Development Evanoff, Chenega Bay General Restoration $184.3 4 
Project IRA Council 

95135 Subsistence Harvest Support Chenega Bay Village General Restoration $50.0 4 
IRA Council 

95136 Skin Sewing Crafts RestoratiOn Callaway, NPS General Restoration $29.9 4 

95139B Closeout: Otter Creek/Shrode Creek USFS General Restoration $5.2 5 
Instream Restoration 

951390 Salmon Instream Habitat and Stock ADFG General Restoration $615 3 
Restoration--Pink Creek and Horse Marine 
Barrier Bypass Development 

95140 Subsistence Skills Program Olsen, Valdez Native General Restoration $36.7 4 
: I Association 

95141 Afognak Island State Park Interim Support ADNR General Restoration $3094 4 

95165 Carry-forward: PWS Herring ADFG General Restoration $105.4 6 
Genetic Stock Identification 

95199-CLO Institute of Marine Science - Seward ADFG Research $45.9 5 
Improvements EIS 

95200 Pubhc Access USFS Habitat Protection $50.2 3 

5 



DRAFT FISCAL YEAR 1995 WORK PLAN 
I_ 

i I 

.,;_ EvaliU!ation Category 3, 4, 5 and 6 Projects -
(FY 95 dollar figures in thousands) 

Project No. Project Title Project Proposer Project Type F¥95 Cat. 
I 

95259 Restoration of Coghill Lake Sockeye ADFG General Restoration $333.0 3 

95285-CLO Closeout Subtidal SedlDlent Recovery NOAA Monitot:ing $121.0 5 
Monitoring 

95320B PWS Pink Salmon Stock Identification and ADFG General Restoration $84.3 4 
Monitonng (CW'D 

95320C Otolith Thermal Mass Marking of Hatchery ADFG General Restoration $642.2 4 
Reared Pink Salmon in PWS 

953201(3) Purchase of Isotope Radio Mass Schell, Institute of Research $257.4 3 
Spectrometer Marine Science 

95320K PWSAC: Experimental Fry Release Olsen, PWS Research $47.3 4 
Aquaculture 
Corporation 

I 

I 
95320V Herring Predation by Humpback Whales m Matkin, North Gulf Research $279 8 3 l PWS Oceanic Society 

95417 Carry-forward: Waste Oil Disposal ADEC General Restoration $232.2 6 
Facilities 

95422-CLO Closeout: Restoration Plan EISJRecord of USFS Administration and $20.0 5 
Decision Pubhc Information 

95428-CLO Closeout: Subsistence Planning Project ADFG General Restoration $100.1 5 

d ,, 
u 

I 

: I 
I 

6 

I i 
I 

T 
I 



:--I 
I 1 

I 

I

I 

l 
I I 

I I 

I I 
I ' 

r 1 
I I 

I 
I 

I 

I I 

I I 

-
I t 

I 

I ' 
I 

Leave N1nr Trace Edhmcationa! Program: Redlllldllll.g Huma:n Impact to Assist Long 
Term Ecosystem Recovery 

Project Number~ 

Proposed By: 

Don Ford 
NOLS Alaska Director 
Box 981 
Palmer, AK 99645 
907-745-4047 

Cooperatmg Agencies~ 

Cost FY 95: 

Cost FY 96: 

Total Cost: 

Dmratiiom 

Geographic Area: 

Injured Resource/Service: 

INTRODUCTION 

95002 

The National Outdoor Leadership School (NOLS) 

Rich Brame 
NOLS Outreach & Training 

288 Main Street 
Lander, WY 82520 

307-332-8800 

USPS 

ADNR 

$158,700 

$95?600 

$254,300 

2 years 

Prince William Sound 

Recreation and tourism 

Through a Memorandum of Understanding signed in the spring of 1993, the National Outdoor 
Leadership School (NOLS) has become a partner with the U.S. Forest Service, National Park 
Service, and Bureau of Land Management in the national Leave No Trace (LNT) program. -
Leave No Trace is an educational program designed to give users the best minimum-impact 
techniques and ethics- available for their, recreational use of America's ~dlands. NOLS, as the 
leader in backcountry education and leadership, has committed to develop and distribute LNT 
curriculum and educational materials-for all major backcountry recreational environments 
nation-wide. 

NOLS seeks funding from the Trustees, through a contract with the USDA Forest SerVice, for a 
three phase Leave No Trace 'educational project. The phases can be funded and conducted as 
a whole or as separate and distinct projects. The, three proposed phases also address a , 
comprehensive variety of target audiences and learning styles while keeping to NOLs' 

1 



Leave No Trace: Educational Program Project Number: 95002 

traditional strength and philosophy: hands-on education works. 

By educating the users of PWS, the Leave No Trace program will help reduce the human 
impacts detrimental to long term ecosystem recovery. 

!PROJECT DESCRIPTION 

The three phases of the Leave No Trace program for Prince William Sound serve to minimize 
the impacts caused by kayakers, tour groups, hunters, and other recreationist. This is 
particularly important on the Sound where the EVOS has changed the natural character and 
resilience of many beaches and bays. Changes in the traditional recreation patterns and 
locations caused by the spill mean that formerly pristine or infrequently used areas are now 
receiving heavier use. Additionally, with increase notoriety as a result of the spill, more people 
are coming to the Sound. The effect of this increased and concentrated recreational use can be 
mitigated through education using common themes and valid research. 

A , Objectives 

1. Through education, reduce impacts of recreation users on recovering resources and in 
areas that are experiencing increased or new use resulting from changed use patterns. 

2.. Educate a wide array of user groups in PWS on minimum-impact techniques and ethics. 

3. Create a contingent of educators in Alaska who can train others in minimumMimpact 
techniques. 

B. Methods 

The methods used to educate recreation users of Prince William Sound on minimum-impact 
techniques and ethics is accomplished in three phases. 

Phase I 
During the summer of 1995, NOLS will reproduce and distribute 10,000 Leave No Trace 
Outdoor Skills & Ethics Temperate Coastal Zones booklets 'which present the principles, ethics, 
and techniques of minimum-impact sea kayaking in southern Alaska. Guides, outfitters, 
hunters, tour group operators and user groups will be, targeted for this written linformation. 

During the early spring of 1995, NOLS staff will adapt the existing LNT Outdoor Skills & 
Ethics: Temperate Coastal booklet into a shorter pamphlet format designed for casual users 
such as tour participants, clients and interested travelers to the area. NOLS will work with the 
Forest Service, AK Department of Natural Resources, and organized user groups to distribute 
50,000 copies of the LNT Coastal pamphlet during the 1995 and 1?96 recreational seasons. 
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Leave No Trace: Educational Program Project Number: 95002 

Phase TI 
Over a two-season period, NOLS will train 100 grant-funded user group representatives as 
Masters of Leave No Trace. The LNT Masters program is a siJC-day field course which 
thoroughly covers the techniques and ethics of minimum impact use for a given environment 
and also teaches the Masters how to present LNT to others. This proven curriculum and -
pyramid-style of intensive training has the goal of improving the use and preservation on 
recreational lands and coasts. 

Targeted participants will have strong boating or kayaking background, be interested in 
education, and will be in positions where they can teach others such as the public, youths, or 
clients. Chugach National Forest and AK Department of Natural Resources should enact 
measures requiring certain types of commercial permit holders and employees to go through 
this course. 

Phase Ill 
In order to educat~ recreationists weU before .they actually enter Prince William Sound in 1996, 
NOLS will create a brief (20 minute) educational video of Leave No Trace techniques and 
ethics in Prince William Sound and other similar temperate coastal environinents. Two 
hundred fifty videos will be provided at no cost to education programs, user groups, youth 
organizations, federal and state agencies, oil spill response agencies, Alaska Native corporations, 
outfitters and tour operators in PWS and in the communities of Valdez, Whittier, Tatitlek, 
Chenega and Cordova. Additional videos will be provided for sale to the public through 
NOLS and the Forest Service. This video will utilize a professional production company and 
use the existing NOLS productions of Soft Paths· and Canyon Soft Paths as basic models. 

C. · Scllleduie 

1/95 
4/95 

5/95- 9/95 
5/95- 8/95 
11/95 
12/95 

3/96 
4/96- 9/96 
5/96- 9/96 
5/956- 8/96 
11/96 
12/96 

Contract between NOLS and Chugach National Forest 
Create short pamphlet on LNT Outdoor Skills and Ethics 
Identify target participants ;for the LNT · Masters 
Distribute short pamphlet on LNT Outdoor Skills and Ethics 
Conduct five LNT Masters Training Session in PWS 
Progress Report submitted 
Develop Challenge Cost Share Agreement with Forest Service 
for video production · · 
Video script and storyboards completed 
Filming for video 
Continue distribution of pamphlet and booklet 
Conduct five more LNT Masters Training Session in PWS 
Video completed and distributed 
Final project report due- . 

D. wcatiollll 

This project will focus on Prince William Sound. The lands and cormi-lunities used by 
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Leave No Trace: Educational Program Project Number: 95002 

recreationist in Prince WiHiam Sound will benefit by this educational program. The principles 
of leave no trace may also carry to areas outside of PWS and the program could be expanded, 
with additional funding, to cover the entire spill affected area. 

E. 'fechllllical Support 

None needed. 

JFY95 BUDGET ($K) 

FY 1995 USJFS ADNR TOTAL 
Personnel 10.0 5.0 15.0 
Travel 1.5 0.0 1.5 
Contractual 139.2 0.0 139.2 
Commodities 0.0 0.0 0.0 
Equipment 0.0 0.0 0.0 

Sub-Total 150.7 5.0 155.7 
Gen. Admin. 21.6 0.4 22.0 

Total 172.3 5.4 177.7 
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1. Area E Commercial Salmon Permit Buyback Program 

2. Project leader to be determined at a later time 
' 

3. State of Alaska, Commercial Fisheries Eritry Commissi'on 
8800 Glacier Hwy,, #109 
Juneau, Ak 99801 

4., Estimated cost of project, $11,735,000 . .00 

5. 1/1/95, Completion date unknown 

6. Until,25% of permits are retired and not to be reissued 

7. Prince William Sound, 

8. James L. Mykland 
P.O. Box 1241 
Cordova, AK 99574 
907-424-7115 
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B. Introduction: 

Commercial Salmon Fishing was injured by the EVOS. 
Each year that commercial fishing remains below prespill 
levels compounds the injury to the fishermen and, in many 
instances, the communities in which they live and work. 

Prince William Sound is the only area in the oil spill 
impacted area that is experiencing major salmon run 
failures. 

Prince William Sound Acqualture Corporation, which 
relies on pink salmon stocks to generate cost recovery 
funds, have been experiencing low pink salmon survival rates 
during the past three years. Conversely PWSA9's board of 
directors have voted to increase the cost recovery rate to 
40% of total hatchery produced salmon stocks. This·will put 
an additional burden on the common property fishery which is 
already reeling from run failures plus low prices. 

c. Need for Project: 

As long as Commercial Fishing and Pink Salmon are 
listed as a non-recovering resources the restoration of 
Prince William Sound will not be completed. 

The genetic damage done to pink ·salmon stocks may take 
as long as ten to twenty years to be resolved. 

If the commercial salmon fishing fleet is reduced then 
the social economic viliability of the rest of the fleet may 
be preserved until Prince William Sound is restored to pre= 
spill conditions. 

This buyback program will help restore and contribute 
to the recovery of the Commercial Fishing Fleet in Prince 
William Sound. 

D. Project Design: 

The objective of this buyback program would be to 
purchase and retire 25% of the Salmon Purse Seine, Drift 
Gillnet, and Set Gillnet in Area E (PWS) of the State of 
Alaska Commercial Fisheries Registration Area. 

The permits would be bought back at current market 
value. 

The retirement of these permits would have to be done 
in conjuncture and regulation with the Commercial Fisheries 
Entry commission 

E. Project Implementation 

The State of Alaska CFEC would be the state agency that 
implement$ this program. 

, I 
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Go Public Process 

The majority of limited entry salmon permit holders 
from Area E are willing to support such a program. 

summary and Conclusions: 

Poor returns of salmon stocks to Prince William Sound 
have caused severe impacts to commercial fisheries Q The 
economic viability for the commercial fishermen in Prince 
William Sound is almost nil. There are not enough salmon 
stocks to support the commercial fishing fleet in its 
present state. 

Commercial Fishermen are a resouce that is non
recovering. As long as salmon run failures continue to 
occur more commercial fishermen will be facing economic 
hardships unparalleled in the commercial fishing hi~tory of 
Prince William Sound. 

Salmon stock recovery could take Ten to Twenty years. 
At least 25% of commercial fishermen in Area E will not be 
able to survive this recovery duration. 

A commercial fishing permit buyback program will help 
the commercial fishing resource to recover and hopefully 
survive until the complete restoration of Prince William 
sound has been done. 
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. T:ITLE:;; 

PROJECT LEADER: 

LEAD AGENCY: 

COST OF PROJECT: 

Thomas Eo Mears 

Cook Inlet Aquaculture Association 

FY 95 
FY 96 
FY 97 
FY 98 

$ 173 0 943 
215,000 
150,000 

30,000 

PROJECT START=UP/ COMPLETION DATES: 

PROJECT DURATION: 

GEOGRAPHIC AREA: 

CONTACT PERSON: 

June 1995 through August 1998 

4 years 

Kamishak Bay in Lower Cook Inlet 

Thomas E.. Mears 
Cook Inlet Aquaculture Association 
HC 2, Box 849 
Soldotna, Alaska 99669 
(907) 283-5761 
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INTRQDUCT:tOH 

In 1989 oil from the Exxon Valdez spill fouled Kamishak Bay waters 
sufficiently to preclude customary commercial salmon fishing 
activitiesQ 

Paint River runs into the Kamishak Bay of Lower Cook Inlet about 
100 miles WSW of Homer, Alaskao 

Paint River watershed is contained within the expanded McNeil River 
State Game Sanctuary and newly created McNeil River State Game 
Refuge. Paint River did not previously produce salmon; a tidewater 
falls prevented fish accesso 

This project will aid restoration by developing a significant run 
of pink salmon at Paint Rivera The run, once developed, will be 
sustained through natural spawning. 

Alaska- Department of Fish and Game (ADF&G) and ·cook Inlet 
Aquaculture Association (CIAA) have jointly determined the 
feasibility and desirability of establishing Paint River salmon 
populations. Paint River is believed capable of producing annual 
returns of more than 1 .. 7 million adult salmon including up to 
900,000 pink salmonc 

NEED FOR THE PROJECT 

This project will restore damaged pink salmon resources through 
development of a new naturally reproducing run" 

PROJECT DESIGN 

Objectives: 
• Collect 8 million pink salmon eggs from Bruin Bay River for 

two consecutive years" 

0 

" 

Transport collected eggs to Tutka Hatchery for 
incubation. 

Transport about 6oS million pink salmon fry from Tutka 
Hatchery for Paint River release" 

Construct crew cabin at Paint River intertidal fish ladder. 

Finish covering the fish ladder with bear proof grating. 

Monitor adult return as fish ascend the intertidal fish ladder 
for two consecutive years. 
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Aerially survey Paint River 
distribution of spawning fish 

watershed to determine 
2 consecutive years. 

Pink salmon egg collections will occur a weir erected above the 
intertidal zone in Bruin Bay River. Broodstock will be ripened in 
the River and spawned using delayed fertilization techniques. 
Broodstock carcasses be returned the River • ... 

Iced containers of eggs and milt be transported to Tutka 
Hatchery via floatplane. At the hatchery eggs will be fertilized, 
sanitized and loaded NOPAD incubators. Standard incubation 
procedures will be utilized. 

In the spring emergent fry will be transported from Tutka Hatchery 
to Paint River for immediate release several miles above the 
intertidal fallso Transport will be accomplished· using an 
oxygenated tank slung from a helicopter. 

A cabin about 18vx24 6 be constructed adjacent to the Paint 
River intertidal fish ladder to house personnel necessary to 
operate the fish laddero A bear proof fence (7° high cyclone fence 
with metal posts, fencing extending 4°below ground level, topped 
with multiple strands'of barbed wire and electrified) will enclose 
the crew cabin. 

As originally designed and constructed, about 2/3 of the upper 
surface of the fish ladder was fitted with grating to protect 
against intentional or accidental entry by bears. The remaining 
third was intended to be protected by fencing. The fencing appears 
to be inadequate and will be removed. The remaining portion of the 
fish ladder fitted with grating. 

Adult pink salmon returns will be counted, weighed and sexed as 
fish ascend the intertidal fish ladder. Operating personnel will 
regulate ladder flows as required to afford fish passage. 

As adult pink salmon migrate into the Paint River watershed, weekly 
aerial surveys will be conducted in order to determine the 
distribution of spawning fisho 

Schedule: 

CIAA would plan to construct the crew cabin and bear-proof fence 
and install grating on the fish ladder in June, 1995. 

The pink salmon egg collections would occur in August of 1995 and 
1996. Fry releases would occur in late May to early June, 1996 and 
1997. 
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Ladder operation and adult return monitoring would occur through 
July and August of 1997 and 1998o 

~eehnical support~ 

CIAA operates Tutka Hatchery under a contract with ADF&G. 

Paint River is a tributary of Kamishak Bay on the westside of Lower 
Cook Inlet about 100 miles' from Homer, Alaskan Paint River 
watershed is contained within the expanded McNeil River State Game 
Sanctuary and the McNeil State Game Refugeo 

This project should be implemented by CIAA under auspic~s of ADF&Go 

As fish are allowed into the Paint River watershed, ADF&G 
biologists will attempt to determine the effects on bear 
distribution or behavioro 

PUBLIC PROCESS= 

Through the 15-year history of the Paint River project there have 
been several workshops and public meetings, public involvement 
through the Legislative process which expanded McNeil Sanctuary and 
created the McNeil Refuge, public notice and review through the 
construction permitting process, public notice through the Alaska 
Board of Game process and one court action attempting 
unsuccessfully to prevent fish ladder construction. 

Additional public and agency review would occur a~ State of Alaska 
fish transport permits and Tutka Hatchery management plan 
alterations are sought. 

PERSQNNEL QUALIFICATIONS= 

Thomas E. Mears has B.s. and M.S. degrees in Fisheries Science from 
Michigan State University. Mr. Mears taught fisheries technician 
training courses at Alpena (Michigan) Community College for 10 
years. Mr. Mears has been -employed by CIAA as Biologist and as 
Executive Director since 1979 and is intimately.familiar with the 
Cook Inlet drainage and all relevant salmon enhancement techniques. 
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BUPGBT- Fiscal Year 1995 Budget summary 

Construct Crew Cabin and Fence, Install Grating 

Personnel 
Construction Labor 

Travel 

Contractual S.ervices 
Backhoe and Small Equipment Rental 
Barge Charter 
Boat Charter 

Commodities 
Cabin Materials 
Miscellaneous 
Bolts and Brackets 
Food 

Equipment 
Grating (inc. shipping to Anc.) 
Cabin Stove, Lights, Communications, ets 
Fence Materials 

Capital outlay 

General Administration (10%) 
Subtotal 

Pink Salmon Egg Collection 

Personnel 
Field Personnel 
Principal Investigator 

Travel 
Field Personnel 
Principal Investigator 

contractual Services 
Air Charter 
Equipment Rentals 
Egg Incubation (in kind donation) 

Commodities 

Equipment 

Capital outlay 

General Administration (10%) 
Subtotal 

FY 1995 Total 

5 

fkoTce.r q 500(p 

$ 3,800 
0 

2,000 
9,750 

750 

6,800' 
1,000 
1,500 

750 

30 8 750 
2,500 

12,000 
0 

7,160 
$78,760 

$21,484 
11,640 

2,021 
650 

30,323 
1,202 

0 
6,153 

13,049 

0 

8.652 
$95,174 

$173,934 
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1lroph.ics and Community Srncture in the Intertidal and! ShaHow Subtiidlatl. 

Project Number: 
\ 

Restoration Category: 

Proposed By: 

lead 'fnllstee Agency: 

· Cooperating Agency: 

Cost FY 95: 

TotaR Cost: 

Duration: 

Geowapl!ll.ic Alrea: 

li!Jljured Resource/Service: 

IN'm.Olll!UCTION 

95009A 

Research 

University ofAlaska 

USFS 

ADFG 

$455,418 

Unknown 

Unknown 

2-5 years I 

Prince William Sound 

Intertidal and subtidal organisms 

Injury to the biological resources of Prince William Sound resulted from the 1989 Exxon Valdez 
oil spill (EVOS), and may be continuing. While some species are known to be recovering, the 
status of many others remain unknown or are knoWri to be deteriorating. The list of injured I 

biological resources not recovering includes birds, fish, and mammals, as well as both intertidal 
and subtidal organisms·. Injured services include commercial, sport, and subsistence 'harvests of 
these non-recovering resources. ' · 

The disruption and recovery of community structure is the most pressing issue for research in 
the nearshore. Most of the non-recovering injured species are predators on nearshore marine 
organisms. Nearshore resources also provide important breeding or spawning habitat for many· 
injured species. The April 1994 EVOS workshop on research priorities identified seven major 
hypotheses about processes limiting recovery of nearshore groups of injured resources. Of these 
seven hypotheses, five were directly related to the trophic structure of nearshore systems. 
Although the specifics vary, nearshore trophic hypotheses were considered a research priority 
for: nearly all injured/non-recovering resources. The set of research projects proposed here· are 
designed to address these hypotheses by examining variation in, and mechani~ms affecting, 
trophic relationships in the nearshore ecosystem. · · 
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Intertidal Trophies and Community Structp.re Project Number: 95009A 

Trophic relationships between organisms determine energy flow through 'a system. These 
projects therefore share a common focus on major energy pathways. They are designed to 
examine the regulation of energy pathways in nearshore systems by first, focussing on a large, 
seasonal and short-lived input of energy into a restricted nearshore area (herring spawn 
deposition), and second, by examining variation connected to the presence or absence of a 
dominant predator (sea otters). Each condition is provided by a natural experiment in Prince 
William Sound. Large, local variation in energy input is provided by spawning runs of Pacific 
herring. During spawning, a large biomass of herring accumulates along sections ,of shoreline. 
Herring defecate and spawn, depositing nutrients and energy into the nearshore area where 
spawning occurs. Variation in predation is associated with sea otter use of an area, and with 
herring spawn deposition, as the abundance of food attracts numerous predators on herring and 
herring eggs, as well as secondary predators on animals attracted by the opportunity to prey 
upon herring. Herring spawn thus provides a local, intense and repeated disturbance to the 
system that may be used to trace the roles of nutrient and energy availability, competition, 
predation, and prey availability in limiting or structuring nearshore dynamics. Local variation 
area use by sea otters provides an additional opportunity, to examine the role of predation. 

These projects examine how ocean circulation, environmental richness (e.g. primacy 
productivity, influx of nutrients, food availability), and predator-prey relationships (e.g. food 
availability, patch use, grazing pressure, predation risk) interact to limit or structure 
communities. Regular spawning beaches of Pacific herring receive large, temporally discreet 
input of nutrients and energy in the form of herring eggs, feces and carcasses, as well as avian 
and mammalian feces from foragers attracted to the site. Three possibilities are considered for 
how utilization of such natural localized variation in nutrient and energy supply (e.g. herring 
spawn) may /may not limit populations in the nearshore. First, abundant localized energy, 
nutrient, and prey may increase nearshore productivity and diversity through local nutrient 
enrichment and increased food availability. Alternatively, an abundant supply of nutrients, 
energy, and food may decrease nearshore productivity and diversity through locally increased 
predation rates or over-nutrification. Finally, the short-term abundance of nutrients and energy 
may have limited or no persistent effect because trophic structure is constrained by events not 
related to local and seasonal super-abundance of, energy, nor by the short-term intensity of 
predation. For example, productivity may be regulated by temperature, or trophic dynamics 
may determined by the severity of winter weather. , 

The results of this research will allow an evaluation of the strength of, trophic hypotheses in 
explaining patterns and predicting recovery in the nearshore. Should the data continue to 
support trophic structure as an important factor in nearshore communities, results from this 
work should clearly point to specific interactions that are most important, thereby providing 
information for decisions about the most appropriate restoration activities in nearshore 
communities. Resource users (e.g. subsistence harvesters) may gain a better understanding of 
energy limitation, predation, and patterns in the nearshore through the results of this research. 
With this improved knowledge, they may be better able and more willing to adapt to the 
fluctuations in nearshore communities, as populations in this habitat continue their recovery 
from the oil spill and respond to natural fluctuations in the environment. 
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Intertidal Trophies and Community Structure Project Number: 95009A. 

NEED lFOJR mE JFROJJECT 

This research is designed to examine how community structure in the nearshore is (or is not) 
limited by trophic interactions, particularly focused on seasonal energy limitation and the implact 
of predation. Recovery of the nearshore is no· longer believed to be greatly impeded by 
continued hydrocarbon exposure or toxicity. Rather, ecosystem processes now determine the 
course of recovery, and the future structure of communities. 

The EVOS Trustee Council has identified the disruption and recovery of community structure 
. as the most pressing issue for research in the nearshore. Of hypotheses identified by nearshore 
researchers at the EVOS Research Priorities workshop (April 1994), most related recovery in 
the nearshore to trophic issues about community structure. The need has been identified for 
more information to understand how prey availability, competition, predation, and physical 
processes influence nearshore organisms. This study uses natural variation in energy and 
predator abundance in the nearshore to address these information needs. 

JPROJEC'li' DESIGN 

A. Objectives 

General Objectives 
These projects examine how ocean circulation, environmental richness (e.g. primary 
productivity, influx of nutrients, food availability), and predator-prey relationships (e.g. food 
availability, patch use, grazing pressure, pr~dation risk) interact to limit or structure 
communities. Three general hypotheses wiU be examined, utilizing n.atural localized variation in 
nutrient and energy supply (herring spawn) to examine processes limiting nearshore 
populations. At regUlar spawning beaches of Pacific herring, the re-current, large, short-lived 
input of nutrients and energy (in the form of herring feces, eggs and carcasses and feces of 
predators attracted by the herring) may: 

1. Increase nearshore prQductivity, standing biomass, and diversity through local nutrient 
enrichment and increased food availability; 

2. Decrease nearshore productivity, standing biomass, and diversity through locally 
increased predation rates or over-nutrification, or; 

3. Have limited or no persistent effect on local communities because trophic structure is 
constrained by events not related to local and seasonal super-abundance of energy, nor 
by the short-term intensity of predation (e.g. productivity may be regUlated by currents; 
trophic structure may be constrained by seasonal energy shortages in winter). 

This set of interrelated studies will examine these specific hypotheses about the impact of 
energy influx and predator abundance as a means of addressing three more general hypotheses 
formulated at the JEVOS Research Priorities workshop (April 1994).- These three are 
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Intertidal Trophies and Community Structure Project Number: 95009A 

(numbered as in J. Bodkin~ 'Report on results of nearshore working groups .. .') #1, 
Competition/predation, #4, Limited prey, and #5, Predation. Two other trophic-related 
hypotheses (#2, recruitment, and #6, indirect toxicity) are not specifically addressed here, but 
depend upon trophic relationships in the nearshore. Hence, information collected by these 
studies should be of use in evaluating these hypotheses. 

I 
'~ 

; I 

It will not be possible to evaluate these hypotheses related to herring~ spawn based on a single i' 
year of data. For this reason, a 3-5 year study is proposed. A preliminary evaluation of the 
first hypothesis is scheduled to be available in the first year. Preliminary results for the second 
and third hypotheses will be available only in later years. 

Objectives for 1995 
The following specific objectives will be achieved for 1995: 

1. Identify specific sampling sites based on site visits and criteria listed below (Methods). 

2. Design interdisciplinary nested sampling schedules to examine site characteristics at 
several scales. 

3. Within each focal study site, and following the nested sampling design, seasonally 
measure (FY95 spring and summer) local availability of substrate types, sunlight, 
nutrients, primary productivity, and detrital influx. We will also attempt to coordinate 
with SEA and forage-fish oceanography studies to obtain local measures of 
oceanographic patterns. 

4. Within each focal study site, and following the nested sampling design, seasonally 
measure (FY95 spring and summer) abundance and distribution of specific intertidal and 
shallow subtidal organisms including dominant algae, sea grasses, invertebrates, and 
vertebrate foragers, and nearshore plankton. 

5. Use measures in objectives 3-4, in conjunction with ADFG and SEA program 
measurements of herring spawn abundance, biomass, distribution, and: duration to begin 
a preliminary evaluation of the hypotheses above. 

B. Me~hods 

Specific methods for each study are given in the pmject descriptions. However, a general 
approach to study sites and sampling designs common to all projects is laid out here. 

Study sites~will be. stratified by the presence/absence of use by herring or sea otters, and by 
sampling scale. Sites will be matched by location in the Sound, exposure, and general 
characteristics. Two pairs of sites will differ in historical use by herring for spawn deposition. 
Candidates for these two pairs are northern Montegue Island paired with northern Green 
Island; and Bidarki Point paired with southern Bligh Island. Northern Montegue and Bidarki 
Point are the most consistent sites of herring spawn deposition over the past ten years. Nearby 
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Intertidal Trophies and Community Structure Project Number: 95009A 

Green Island and Bligh Island beaches have received little or no spawn during the same period. 
Bidarki Point and Bligh Island are located near the village of Tatitlik. We will explore 
opportunities at these sites for sampling designed around subsistence users and issues (e.g. 
factors influencing the abundance of octopus). A fifth site with low sea otter density (Herring 
Bay) will be matched with northern Montegue/Green Islands, which currently have a high otter 
density. Herring Bay, Green Island and northern Montegue Island also have been the site of 
past and ongoing EVOS research. Substantial background data is therefore available for these 
sites. 

Foragers in the nearshore range from sessile filter feeders to deposit feeders and grazers to 
highly mobile predators. These organisms move over daily or seasonal feeding ranges that vary 
in size by many orders of magnitude. It is therefore necessary to explicitly consider scale and 

_ foraging range when examining the nearshore system. We recognize two general classes of 
: I feeders: sessile organisms (e.g. filter feeders, some grazers and detritivores) that move slowly or 

not at all and feed over a small area (a few cubic centimeters to a few square meters); and 
mobile organisms (e.g. seastars,.crabs, octopus, otters, birds) that may forage over areas from 
hundreds of square meters to many square kilometers. While this particular distinction is ' 
artificial, it recognizes a real difference in the scale at which organisms relate to their 
environment, and provides a biologically relevant framework for a spatially-nested sampling 
design. Further detail on spatial nesting of design are provided in the individual project 
descriptions. 
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C. Schedule 

Scheduled milestones for projects are included in each project description. In general, all 
projects will hold to the following schedule: 

Winter '95: Personnel selection and equipment procurement. Site visits and site selection, 
sampling design, preliminary tests of experimental protocols. 

Spring '95: Preparation of proposals for FY96. On-site sampling at all sites; intensive work at 
herring spawn sites. 

Summer '95: On-site sampling at all sites; preliminary examination of data. 

D. Technical Support 

See individual project descriptions for details on technical support. 

E. Locatiol!ll 

This work will be conducted in Prince William Sound .. Specific focal sites under consideration 
are northern Montegue Island, northern Green Island, Bidarki Point, southern Bligh Island, and 
Herring Bay. Reasons for this choice of study sites were presented under Methods. 
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Intertidal Trophies and Community Structure .Project Number: 95009A 

PROJECT IMPLEMENTATION 

This project should be implemented by the U.S. Forest Service through the various cooperating 
agencies. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

This project involves the coordination of several research studies under this umbrella proposaL 
The projects are coordinated by common themes, techniques, sampling sites, and logistics. 
Coordination to date has been achieved through periodic workshops, and will continue both on 
sampling sites and via further face-to-face interactions. 

We will also be coordinating data sharing with SEA and possibly forage fish/pelagic predators 
research projects. Collaboration,with SEA will involve at least oceanography (D. Salmon, P.I.), 
herring projects (J. Wilcock, E. Brown, P.I.s) nearshore fish (G. Thomas, P.I.), and avian 
predation on herring spawn (M.A. Bishop, P .I.). 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Overhead ( @20%) 

Total 

21.3 
12.3 

335.0 
1.0 

10.0 
379.6 
75.8 

455.4 
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Primary Productivity as a Factor in the Recovery of in.jmred Resources i:n . . 
Prince William Sound 

Project Number: 95009B 

Restoration Category: Research 

Proposed By: University of Alaska 

Lead Trostee Agency: USFS 

Cooperating Agency: ADFG 

Cost JFY 95: $218,850 

Cost FY 96: $213,000 

Total Cost: Unknown 

Duration: 3 years 

Geographic Area: Prince William Sound 

Injured Resource/Service: Intertidal and subtidal organisms 

INTRODUCTION 

This project will investigate the production and flow of fixed carbon in the nearshore ecosystem 
of Prince William Sound and will determine the importance of benthic primary productivity in 
the recovery of injured intertidal and subtidal species. Results from this project would lay the 
foundation for understanding how fixed carbon is moved through the Prince William Sound 
nearshore system, and how this carbon flow is altered by seasonal events. The study will 
determine the relative importance of carbon input from phytoplankton, benthic production, 
terrestrial plants, and episodic transport ( eg herring spawn). Understanding the flow of carbon 
will increase our understanding of factors that limit recovery of nearshore organisms. 

The results of the study will give information on the relative importance of the various sources 
of carbon that are introduced into the nearshore system. Importance is measured by the 
relative abundance of each source of carbon present in the higher trophic organisms. 
Information will also be generated on how these proportions change seasonally and how they 
are affected by physical and chemical processes. 

From the above information it may be possible to estimate the relative importance of the 
various plant communities in supplying the nearshore invertebrate community with carbon. 
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Further, a model could be created to predict the disturbance to a community if there are 
changes in the normal flow of carbon into the system. Such disturbances could be effected by 
oil spill treatment, El Nino events, winter storms, etc. 

As a component of the multidisciplinary nearshore ecosystem study, "Trophies and community 
structure in the intertidal and shallow subtidal", this study will provide information on the 
availability and stable isotope values of various primary producers within the nearshore 
ecoystem. This proposal will provide the foundation for collaborative studies of higher trophic 
levels, such as the role of invertebrates in community structure and the role of mobile predators 
in the nearshore environment. 

NEED FOR THE PROJECT 

Injury to the biological resources of Prince William Sound as a result of the Exxon Valdez 
(EVOS) oil spill have been documented since 1989. Although recovery has occurred for many 
species and is progressing for others, many injured resources have been listed as not recovering. 
The range of such injured and not recovering species includes bird, marine mammals, fish, and 
both intertidal and subtidal organisms. 

One hypothesis for the lack of recovery for injured species is that recovery is limited by 
food/prey availability. Most of the injured species from the higher trophic levels (birds, fish, 
mammals) are predators on nearshore, marine organisms. These nearshore organisms make 
their living as predators themselves, as scavengers, as grazers, and/ or as suspension/ deposit 
feeders. The ultimate source of carbon/ energy for all of these organisms is from primary 
production. In the nearshore there are four possible sources for carbon: the first three are 
primary production from terrestrial plants, benthic marine plants and phytoplankton, and the 
fourth is episodic transport of carbon. Benthic plants (seaweeds and marine grasses) provide 
carbon for grazers, such as littorines, urchins, and limpets. These organisms in tum serve as 
food for higher trophic level organisms. Populations of many of these grazers have been 
altered by the EVOS. Phytoplankton and organic detritus (along with zooplankton) provide 
carbon for suspension and deposit feeders, such as barnacles, mussels, and dams. The relative 
importance of these forms of carbon depend on the organisms and area of concern, but 
contributions from both phytoplankton and benthic plants may be important., Carbon 
production provided by terrestrial plants will be important in nearshore areas in the vicinity of 
streams and rivers. Episodic transport could bring in carbon from areas outside of the 
nearshore systeiTl.. Two examples of this type of transport are the annual Pacific herring 
spawnings in the spring and the salmon runs in the summer and fall. 

A decline in primary productivity in PWS as a direct or indirect effect of the oil spill could 
explain the lack of recovery of smne injured resources. For example, sea otters may have less 
prey, which feed on seaweeds, available in an area where benthic production has been 
depressed as a result of the spill. 
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Primary Productivity as a Factor in Recovery, Project Number: 95009B 

This project proposes to look at pr:imary production as one aspect of an ecosystem approach to 
understanding recpvery of the biological resources. The general' approach is to determine the 
relative contributions of tlie various sources of production into the nearshore system and also to 
determine whether this pattern has been altered in areas affected by the oil spill and treatment. 

PROJECT lDlESIGN 

A. 

1. 

2. 

3. 

4. 

5. 

Objectives 

, To determine the productivity and standing biomass of benthic marine plants in the 
nearshore. 

To determine the productivity and biomass of phytoplankton in the nearshore. 

To determine the organic input to the nearshore from terrestrial sources 

To determine the relative contribution of these sources of carbon to the carbon bridget 
of higher trophic level organisms. 

To determine what factors may limit primary productivity in the nearshore. 

JR. Methods 

Abo?t four to six sheltered rocky sites in PWS wHl be selected based on intertidal and subtidal 
vegetation and associated communities. Are4s of use by higher trophic level organisms such as, 
sea otters, herring and birds will be targeted, if possible. Site selection will be coordinated with 
the nearshore study groups of the National Bioilogical Survey (NBS) and University of Alaska 
(UAF). 

Primary productivity will be measured by C~14 fixation in situ. Productivity will be normalized 
both by chlorophyll content and by biomass. Determinations will be made during the period of 
algal blooms for phytoplankton and at quarterly intervals for benthic algae and eel grasses. 
Extrapolations wiU be m~de to determine the total productivity for the system on an annual 
basis. Water chemistry for the determination of nutrients will be performed on samples taken 
in 'and near to, the selected sites. Light irradiance data will be collected as often as feasible for 
correlation with productivity rates 

Streams that flow into the nearshore area will be sampled for total organic carbon four times 
during the year. Stream flow rates and capacities will be estimated in order to estimate the 
total carbon input from, this source. ' 

Stable carbon isotope ratios can be used to determine the source of primary productivity used 
by various organisms. Nitrogen isotopes can be used to look at differences in trophic feeding. 
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Isotope ratios will be determined for the sources of carbon including ph)rtoplankton, benthic 
seaweeds, detritus, particulate and dissolved organic matter and herring eggs. , Additionally, 
stable isotope ratios ( C and N) will be determined for several different organisms which use 
different feeding strategies. Such organisms will include a grazer, suspension feeder, detritus 
feeder and predator. Isotope ratios will be compared to those from the sources of carbon. The 
isotope ratio will be determined throughout the year in order to determine seasonal variation in 
feeding strategies and relative importance of carbon sources. This aspect of the study will be 'l 1 

closely coordinated with the invertebrate and mobile predator trophic interaction studies 
proposed by NBS and UAF. 

C. Scllnedwe 

Site selection. Spring/95 
June/95-June 97 Sampling for photosynthesis, nutrients, light leve~s and isotope ratios. 

These will be done four times a year at quarterly :intervals. One sampling 
date~ will coincide with the spring algal bloom in March. 

Data compilation and analysis will be on-going through the year. There should be a minimum 
of two years of sampling for estimation of year to year variation. Annual reports will be 
submitted by April of each year. 

D. Tecllm.ica]. Support 

Laboratory analysis of stable isotope samples and CHN samples will be required. 

E. JLocatiollll 

Field work will take place near and at selected sheltered rocky sites in Prince William Sound. 
Laboratory analyses will be done at the University of Alaska, both at Fairbanks and at the 
Juneau Center, School of Fisheries and Ocean Sciences. 

PROJECT XMPLEMJENTATRON 

This project should be implemented by the U.S. Forest Service through the various cooperating 
agencies. 

COORDiNATION OF IN'JrEGRATED RESEARCH EJFFORT 

This project is designed to be closely coordinated with nearshore food web studies of University 
of Alaska Fairbanks and the Prince William Sound Science Center, and with the nearshore 
trophic studies proposed by the National Biological Survey. Collaboration will occur with the 
SEA study through oceanography, herring projects, nearshore fish and avian predation. This 
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Primary Productivity as a Factor in Recovery Project Number: 95009B 

study will provide information to other studies concerning how fixed carbon is routed to the 
nearshore organisms. 

FY 95 BUDGET ($K) 

Personnel 141.0 
Travel 11.4 
Contractual 7.2 
Commodities 16.3 
Equipment 6.5 

Subtotal 182.4 
Gen. Admin. 36.5 

Total 218.9 
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Community Structure of Mobile Foragers Using the Nearshore 

Project Number: 95009E 

Restoration Category: Research 

Proposed By: USFS 

Cooperating Agency: ADFG 

Cost FY 95: $280,500 

Cost FY 96: Unknown 

Total Cost~ Unknown 

Duration: 2-5 years 

Geographic Area: Prince William Sound 

Injured Resource/Service: Multiple resources 

INTRODUCTION 

Intertidal and shallow subtidal habitats provide important resources to many species and 
services injured in the Exxon Valdez· oil spill (EVOS). At higher trophic levels, species using 
these habitats depend on nearshore marine organisms as prey resources. For example, juvenile 
fish, sea otters, harlequin ducks, and humans all feed on resources in the nearshore. 
Understanding changes in nearshore communities and the trophic structure of these 
communities has been identified as a research priority by the EVOS Restoration Office and is 
the focus of five hypotheses developed by the Nearshore Working Group. 

This study is a component of the proposed program "Trophies and community structure in the 
intertidal and shallow subtidal (TCSISS)". It specifically addresses TCSISS hypotheses 
regarding the role and intensity of predation by mobile foragers in trophic food webs. The 
community of mobile nearshore predators includes birds, mammals, fish, and some invertebrates 
such as crabs and octopus. Three questions will be addressed in this context: First, what 
characteristics of the nearshore environment provide suitable foraging habitats for mobile 
intertidal foragers? Second, how effectively do foragers use these habitats? That i~, what are 
the relative foraging efficiencies of mobile foragers, particularly birds. Third, what is the 
intensity of habitat patch use by these foragers and how are variations in habitat use reflected 
in the community structure, productivity or abundance of their prey? 
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This study is focused on avian and mammal foragers in the nearshore. Some work on 
invertebrates will be conducted in conjunction with the TCSISS projects "Survey of octopuses" 
and "Trophic dynamics and energy flow" where techniques in this project are applicable. Fish 
will not be not considered here because the techniques we plan to use are not suitable to also ~-
sample fish habitat use. 

Mobile foragers in the nearshore may have a large effect on distribution and abundance of their 
prey. High predation intensity can deplete the abundance of preferred prey, sometimes 
resulting in dramatic changes in primary and secondary production, trophic structure, and 
predator populations in the nearshore ecosystem. Dramatic changes in the availability, 
distribution or density of prey can also impact predator populations. Predator response can 
include prey switching (that may in turn adversely effect alternative prey), changes in habitat or 
patch use, and changes in population size or growth rates. 

Hence, understanding the patterns of foraging and habitat use of intertidal mobile foragers is 
necessary to predicting and facilitating the recovery from EVOS injury of these foragers and of 
their intertidal and subtidal prey. This project will provide information on the relative intensity 
of habitat use, and provide insight to the factors influencing use of the intertidal and shallow 
subtidal by an important group of nearshore foragers. 

NEED FOR mE PROJECT 

This project is designed to examine how community structure in the nearshore is (or is not) 
impacted by the community of mobile predators that forage in intertidal and shallow subtidal 
areas. This group of predators includes several injured species (harlequin ducks, marbled 
murre let, sea otters, black oystercatchers, bald eagles, and river otters) that feed on other 
injured resources (pacific herring, intertidal and subtidal organisms). This community of 
predators and prey contribute to injured services including commercial fishing, tourism, 
subsistence and passive use. 

Seven major hypotheses about processes limiting recovery of nearshore groups of injured 
resources that were identified at the EVOS research priorities workshop. Five hypotheses are 
directly related to the trophic structure of nearshore systems. Of these five, three (competition/ 
predation, limited prey, predation) hypothesize that predator-prey relationships, as described by 
prey choice, patch or habitat use, and population regulation, may limit recovery of resources in 
the nearshore. This study will provide information designed to begin to test these and related 
hypotheses about community processes in the. nearshore. 

PROJECT DESIGN 

This project 'is designed with three objectives: first, to identify critical habitat components for 
the community of mobile foragers in the intertidal ecosystem (primarily birds and some 
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mammals); second, to measure the relative foraging efficiencies of species feeding in mixed
species aggregations; and third, to measure intensity of patch use at the study sites and estimate 
the general impact of these species on intertidal habitats. 

These objectives relate directly to testing the three TCSISS hypotheses. Identifying critical 
components of habitat for foragers in the nearshore will be necessary to evaluate how the 
hypothesized increase in productivity from energy and nutrient input (herring spawn) affects 
mobile forager diversity. Relative foraging efficiencies can be used to indicate the importance 
of competitive versus predation effects on communities. Finally, patch use intensity and the 
general impact of predation must be known to examine the hypothesis that local intense 
predation limits nearshore recovery. 

Milestones for 1995 
Critical habitat components: 
1. Record characteristics of habitat patches, including location, substrate type, and 

dominant sessile organisms (e.g. sea grasses, algae, mussels) at chosen study sites. 

Relative foraging efficiencies: 
2. Sampling seasonally within each site, record size and composition of foraging 

aggregations observed in nearshore habitats. For aggregations persisting less than 
several hours, record arrival and departure sequence of foragers. Within aggregations, 
sample behavior to measure capture rates for avian diving foragers that regularly bring 
prey to the surface (for sea otters, foraging behavior will be assessed in another project 
in "Processes structuring recovery of injured nearshore vertebrate predators in Prince 
William Sound"). 

3. Test experimental feeding trays as a method to measure relative efficiencies, costs, and 
risks associated with foraging. 

Survey patch use: 
4. Within each study site, seasonally survey the abundance and distribution of specific birds 

and mammals using intertidal and shallow subtidal habitats. 

5. Examine data collected under Milestones 1-4 to provide a preliminary characterization of 
important habitat components, foraging efficiencies and intensity of habitat use. 

It will not be possible to fully characterize use of nearshore habitats by the community of 
' i mobile predators based on a single year of data. For this reason, a 2-5 year study is proposed. 

I 
I 

i i 
I 

A preliminary evaluation of the data will be available following the first year. I 

B. Methods 

Characteristics of habitat patches: 
Broad category shoreline sensitivity indices will be obtained from an existing GIS data base. In 
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combination with sampling efforts of other TCSISS projects, shoreline habitats at each study site 
will be mapped by boat and (where appropriate) foot surveys at low tide. Substrate, physical 
features, and dominant plant and sessile animal populations will be noted. 

Size and composition of foraging aggregations: Foraging aggregations will be observed from a 
small boat, or from shore. All foragers present (including potential secondary predators on 
foragers) will be counted and identified to species if possible, or to species group, and foraging 
behaviors noted. Some aggregations will also be videotaped for later counting to check on-site 
estimates and to allow focal-animal sampling of feeding behaviors. Repeated counts 
throughout the observation period will be used to record arrival and departure sequence. 

Feeding trays: Feeding trays containing sieved substrate and a known amount of food items 
will be placed at sampling stations. Three trays will be used at each station, placed in a line 
perpendicular to the shoreline, at fixed distances from shoreline cover. Trays will be left in 
place for approximately one-half tidal cycle (from the retreat of the tide at the lowest tray until 
its return at that site). Presence and species of foragers visiting each tray will be recorded from 
tracks in the tray. Tray contents will be sieved at the end of each trial. Remaining food items 
will be recovered and weighed. Similar techniques have been successfully used to measure bird 
and mammal feeding efficiencies, but this technique has not yet been tested on intertidal 
foragers. 

Survey: The relative abundance and species composition of birds and marine mammals 
foraging in the nearshore will be documented using shoreline transects. Nearshore boat 
transect surveys will be conducted both at low and high tide along a 15-km length of shoreline. 
Transect width will extend from the shoreline seaward to 120m. Shorelines will be divided into 
transects based on habitat types (see above) and natural landmarks. Data collected will 
include: location, number and species (or genus), shoreline type, foraging behavior, and habitat 
(land, water, or air). Transects will be surveyed using methodologies as in 94320-Q SEA: 
Avian Predation on Herring Spawn (adapted from USF&WS marine bird and mammal surveys, 
1993). 

C. Schedude 

Nov-Dec 94: 

Winter 95: 

Spring 95: 

Summer 95: 
Fall 95: 

Personnel selection and equipment procurement. Preliminary 'site visits if feasible 
depending on funding date. 
Site visits and site selection, preliminary tests of experimental protocols. Initial 
field sampling. 
Preparation of proposals for FY96. On-site sampling at each site; intensive 
foraging observations and transect surveys. Feeding tray experiments at each site. 
On-site sampling at all sites; preliminary examination of data. 
Continued sampling at all sites; data analysis and write-up begins. 
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Community Structure of Mobile Foragers using the Nearshore Project Number: 95009E 

D. Technicall Support 

None 

E. Location 

This work will be conducted in Prince William Sound. Specific focal sites under consideration 
are northern Montegue Island, northern Green 'Island, Bidarki Point, southern Bligh Island, and 

, Herring Bay. Reasons for this choice of study sites are presented in a cover document 
"Trophies and community structure in the intertidal and shallow subtidal". 

' 

PROJECT IMPLEMENTATION, 

This project should be implemented by the U.S. Forest Service and should be conducted by the 
Copper River Delta Institute (CRDI) and Prince William Sound Science Center. This project is 
closely related to and builds on work conducted by Mary Anne Bishop at CRDI (94320Q SEA: 
Avian Predation on Herring Spawn). The theoretical basis for work proposed here developed 
from Science Center staffs (D. Scheel, PI and T. Vincent, PI) past work and interaction with 
colleagues (e.g. Vincent, Scheel, Brown & Vincent. In prep. Tradeoffs and coexistence in 
consumer-resource models: it all depends on what you eat.). · 

This work will utilize data from work proposed under both the SEA program and Pelagic 
Predator project. Close interaction and access to SEA researchers and data make the Copper 
River Delta Institute and the PWS Science Center an, appropriate choice. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

This project is part of the Trophies and community structure in the intertidal and shallow 
subtidal (TCSISS) integrated study program. It also is designed with input from the SEA 
program, and the Pelagic Predators work group and complements research proposed within 
those groups. Both Pis of the proposed work has been and will continue to be active 
participant in SEA and EVOS Trustee meetings to integrate research. 
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FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Indirect Costs 

Total 

USFS 
80.4 
3.5 
1.5 

10.9 
26.0 

122.3 
12.2 

134.5 

PWSSC 
78.4 

4.6 
8.7 

11.1 
18.9 

121.7 
24.3 

146.0 
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Intertidal Famma and Flora Species Composition9 AbiUindance and Valriabi.llity 
Relative to Plhlysican Habiitat Cm11tr~!s 

Pmjject N1U!mber: 

Restoration Category: 

)P'mposed By: _ 

Lead Trustee Agency: 

Cost FY 95: 

Cost FY 96: 

Total Cost: 

Geographic Area~ 

bnjured Resmn:rrce/Semce: 
c • 

INTRODUCTION 

95010 

Rese~ch 

Megan N. Dethier, University of Washington 
Carl Schoch, Oregon State University 

D()I 

$75,000 

$0 

$75,000 . 

, 1 year 

Katmai National Park and Preserve 

Intertidal o~ganisms 

In April, 1989 the National Park Service contracted intertidal ecologists to conduct pre
assessments of park shorelines that seemed to be in the path of the oncoming Exxon Valdez oil 
spill. The task was daunting since the shoreline was tremendously variable in biological 
assemblages and it was uncertain where the oil would contact shore. The intertidal algae ·and 
fauna were surveyed at 16 sites for potential baseline information on the pre-oiled intertidal 
communities. With little knowledge of the shoreline, the sites were picked arbitrarily based on 
accessibility, substrate type, relocation, and replication along exposure gradients (strictly for the 
purposes of determining pre-oiled conditions). The oil, however, only stranded sporadically 
along the Kenai Fjords and Katmai coasts, and none of the surveyed beaches was contaminated. 
Thus, although important information was gathered on a coast with virtually no baseline data, 
the objective of establishing a pre-oiled condition was not accomplished because no. method 
existed to compare the s~eyed sites to the oiled sites. 

In the years si~ce the spill, we have develop~d a procedure to link specific intertidal fauna/flora, 
communities to physical habitats. This has significant applicatio;n to the coast of Alaska, which 
has· sparse biological transect data but, in some areas, considerable geomorphological 
information. With comprehensive geomorphological data now available for much of the spill 
area, statistical inference can be made from a limi~ed series of biological transects to a broader 
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area. The results of the study outlined by this proposal will: 

1. Provide information to quantify habitat disruption. 

2. Define the spatial extent and spatial relationships of disrupted and of recovering 
intertidal communities. 

3. Provide information to determine the rate of recovery and to aid in the determination of 
when recovery is complete. 

4. Provide information on the mechanisms responsible for variations in recruitment, growth, 
condition and survival of intertidal communities. 

5. Fill the gaps in current knowledge about the spatial distribution of intertidal 
communities, the seasonal variation of abundance, and how to monitor the long term 
productivity level of intertidal lands. 

This proposal provides a systematic methodology for using available information to determine 
key relationships in the ecosystem that are important for injury and restoration assessment. 
Under the research strategies outlined by the Oil Spill Trustee Council in the Invitation to 
Submit Restoration Projects for Fiscal Year 1995, this proposal addresses the priority ecosystem 
issue of "Disruption of Nearshore Community Structure". This study will first identify 
fauna/flora assemblages within specific habitat types (as defined by geomorphology) in each of 
three intertidal zones for geomorphologically homogenous beach segments. The proposed 
procedure has evolved from 4 years of field work in Cook Inlet and the Gulf of Alaska on 
National Park shorelines. The methodology was refined and tested in Puget Sound during the 
spring of 1994 (Schoch et al, in review), and in the summer of 1994 will be applied to the Cook 
Inlet shorelines of Lake Clark National Park. The proposed study will incorporate rigorous 
statistical analyses to aid in defining community linkages to beach types in healthy habitats. 
The results of these analyses can be used to compare community structure of healthy beaches 
with injured beaches, ultimately for the purpose of determining recovery rates and the point of 
complete restoration. With a better understanding of intertidal community structure and the 
variability of these communities with varying physical constraints, the mechanisms controlling 
recovery can be examined including the effe.cts of predation, physical habitat type, recruitment, 
etc. 

NEED FOR TH1E PROJECT 

Research to date in Alaska on population level injury for intertidal communities has been 
patchy and fuconclusive due in large part to the huge spatial variation in communities. This 
project will begin to quantify that variation. The results can be used to determine the extent of 
damage, the degree of this disruption, and the degree of recovery over broad spatial scales. 
Intertidal community structure is difficult to determine quantitatively becaus.e of the tremendous 
spatial variability of intertidal organisms and the logistical complications of multiple replicates. 
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Intertidal Fauna and Flora Species , Project Number: 95010 

Past and proposed restoration projects have used,Fucus spp. as an indicator/proxy of intertidal 
community health and recovery. However, the recovery of intertidal communities must be 
based not on the abundance of one species such as' Fucus spp. as propqsed, but rather on 
abundance and spatial distribution of the entire coinmunity. 'Further, each intertidal zone 
should be analyzed for recovery and this cannot be done using an indicator species generally 
restricted to the upper intertidal zones of semi-protected shores, su_ch as Fucus spp. Therefore, 
a systematic methodology for determining the distribution and abundance of intertidal ~ 
organisms on a large spatial scale is needed to answer questions related to recovery. Allthough 
research issues concerning habitat ~are_ not considered a high priority for fiscal year 1995 
funding, we believe that natural resources ( commurui.ty structure) issues cannot be divorced from' 
the habitats that support them. , 

Therefore, in order to address questions of natural resource recovery and community structure, 
basic relationships with habitat must be determined first. The extent of disruption to , 
community structure and the recovery of this structure can then be analyzed for determining the 
extent of injury and recovery rates. As indicated in the Invitation to Submit Restoration 
Projects, the determination of disruption to intertidal community structure is a high priority due 
to the direct linkage to sea otters, salmon, and other high trophic level organisms. The basis of 
the proposed work is a d~tailed, 32 parameter, vertical (i.e. separated into each intertidal zone) 
and horizontal description of shoreline geomorphology for each homogenous beach segment 
(i.e. geomorphologically the same in,the horizontal dimensions). This shoreline model was 
developed over the past 4 years for habitat sensitivity and stranded oH persistence analyses, and 
has been applied to the shorelines of Kenai Fjords, Katmai, Aniakchak, and Lake Clark 
National Park Units., We propose to develop statistical linkages betWeen beach types defined 
by this model and a broader vision of natural resources (i.e. cmnmunity structures) determined 
by existing transect data (augmented. if necessary by additional fauna/flota surveys) so that 
inferenc~ for abundance a,nd distribution can be made to broader geographic regions. These 
statistical inferences can then be used to track the recovery of injured beaches in comparison to 
heahhy beaches, as well as to establish a database relating habitat sensitivity to intertidal 
community structure. With large scale information on the abundance and distribution of 
intertidal organisms, important questions regarding injury, recovery and the effects of intertidal 
resources on higher trophic level organisms can be addressed. 

PROJECT IDllE§llGN 

1. 

Objjedirves 

Identify intertidal natural resources and community structures for specific beach types, 
including species composition, abundance, and, variabiHty. 

2. Identify the spatial' distribution~ both vertical 'and horizontal, of beach types within a 
specified project area. 

3. Identify the degree of disruption of resources and their services by statistical comparison 
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of healthy beach communities (species composition, abundance, and' variability) to the 
communities of injured and recovering beaches. 

B. Methods 

1. 

2. 

Identify project area. 
There are several possibilities depending on the priorities of the restoration committee. 
The field work for JK:atmai National Park, Aniakchak National Monument, and Lake 
Clark National Park is 70% complete, and for Kenai Fjords National Park the field 
work is about 20% complete (all data available from the National Park Service, Coastal 
Programs Office). Significantly more work is required for the remainder of the spill area 
where only partial horizontal descriptions have been completed (available from ADEC). 
Therefore, although the Alaska Peninsula is not a high priority restoration area, this 
would be the most economical place for this study since the work is significantly more 
complete. Other areas, such as Prince William Sound would require additional 
geomorphol0gical field work to augment existing information, although this could be 
accomplished if deemed desirable by the Oil Spill Trustee Council (the schedule and 
proposed budget would have to be adjusted for this additional and/ or alternative work). 
Assuming the selection of the Katmai shoreline for the first year effort, this work is the 
closest to completion and only 6 weeks of additional geomorphological field work are 
anticipated to complete the coverage of the 400 mile shoreline. Biological transects may 
require additional time with consideration of the spring tide cycles. 

Map project shoreline. 
Using digitized low altitude aerial photography (available from the National Park Service 
and Walker Associates) for basemaps, the homogenous shoreline segment information 
(32 parameters for each shoreline segment defining each horizontal and vertical unit) 
will be entered into a relational database. 

3. Statistical analysis of beach segments. 
Beach segments will be clustered into groups with similar geomorphological and physical 
characteristics. 

4. DevelopJinkages between fauna/flora communities and beach types. 
Using existing fauna/flora transect data (available from the National Park Service, 
ADEC, and Exxon) and augmenting this information with additional transect work on 
randomly selected beach segments, natural resources will be related to habitat types 
using analysis of variance (ANOVA) or multi-variate correlation (CANOCO). 

5. Analysis of intertidal resources disruption. 
ANOV A comparisons between healthy beach communities and injured or recovering 
beach communities will indicate the extent of current disruption. Replicate analyses will 
indicate the rate of recovery. 
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Intertidal Fauna and Flora Species Project Number: 95010 

October 1, 1994 - May 1, 1995 
The compilation of the geomorphological and physical parameters into a relational database 
can begin immediately (i.e. Octob~r 1, 1994). Digitizing the aerial photography and. compiling 
the digital base map can also begin immediately. Statistical analyses of beach segments and 
group clustering of homogenous units can be completed before the 1995 field season. 

June 1, 1995 - August 31, 1995 
The field season will be used to complete missing geomorphological information, arid to 
complete missing fauna/flora transect information. The tota.I number of field days will be 
deterrnlned by the extent of.the missing information (anticipated not to exceed 90 days). 

September 1, 1995- November 30, 1995 
This period will be dedicated to data analysis and report writing. 

Digital database development will be conducted at Oregon State University using ERDAS and 
a relational database softWare such as Paradox or Oracle. Field work Will require vessel 
support, however the size and sophistication will depend on funding, ranging from kayaks and 
shore camping to a full support facility .. Laboratory analysis of field samples (if any) wiU be 
conducted at the Friday Harbor Laboratories, WA Data transfer and archiving procedures are 
negatiable. 

Other project locations can be considered, based on funding level, restoration priorities, and 
logistical considerations. 

PROJECT liMPJLlEMENTATION 

By design, this proposal is intended to be implemented by the principal investigator with the 
assistance of state and federal agencies such as the National Park Service Regional Office, 

~ Katmai National Park and Preserve, National Biological Service, Alaska Department of Natural 
Resources, Alaska Department of Environmental Conservation, etc. 

COORDINATION OJF RN'JrlEGRA'li1ED RESEAJR.ClHI .EJFJFOJR.T 

A lot of data has been gathered since the 1989 spin by state, federal and private entities. The 
first step is to aggregate existing information from the National Park Service, state agencies and 
private entities. Any coUaborative partnership facilitating this project will be considered. This 
project can be coordinated with other funded projects particularly those implemented by the 
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Intertidal Fauna and Flora Species Project Number: 95010 

University of Alaska, Alaska Department of Fish and Game, and the Alaska Department of 
Environmental Conservation. 

FY 95 BUDGET ($K) 

Personnel 35.0 
Travel 1.5 
Contractual 21.0 
Commodities LO 
Equipment 3.5 
Capital Outlay 5.0 

Subtotal 67.0 
Gen. Admin. 6.5 

Total 73.5 
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A Tribute to Prince WUUam Sourrn.d 

Project Number: 

Restoration Category: 

Proposed By: 

Lead Trustee Agency: 

Cost FY 95: 

Cost FY 96: 

Total Cost: 

Duration: 

Injured R.esm:ll!rce/Se:rvice: 

INTRODUCTION 

95016 

General Restoration (new) 

Gary Kremen 
3605 Arctic Blvd., #2777 
Anchorage, AK 99503 
(602)991-2405 

USFS 

$161,000 

$0 

$161,000 

1 year 

Recreation and tourism 

The injured service the project would address is tourism. The proposal is to work in 
conjunction with the Prince William Tourism Coalition. First to determine through public 
discussion what areas and recreational activities should be pinpointed. Secondly, to formulate a 
scheduled tour for the exhibit "A Tribute to Prince William Sound." That schedule will include 
various national trade shows, whereby the exhibit would promote tourism in the specified areas 
and concerns of Prince William Sound. 

The exhibit valued at $147,000 has already been completed and has received much national and 
international attention. 

Recovery of tourism will also occur when more people are made aware of the beauty that yet 
remains in the Prince William Sound area. This can be done by taking the exhibit to key high 
profile showings and distributing promotional material regarding the area. The exhibit already 
has a superb track record of generating much T.V. and press coverage wherever it has been 
exhibited. 

1 



Tribute to PWS Number: 95016 

PROJECT DESIGN 

A Objective 

Performing as a sounding stage at key exhibitions throughout the United States, enticing people 
to come visit this area. The exhibition will be held at trade shows where people have the funds 
to travel to Prince William Sound. 

B. Methods 

Showing the exhibit "A Tribute to Prince Williams Sound," which generates much interest, T.V. 
and press and dispersing various printed material regarding tourism in Prince William Sound. 

C. Schedule 

The exhibit has already been completed at a value of $147,000 and has a successful proven 
track record. It is ready to go back on tour at any time as per an exhibition schedule is worked 
out in conjunction with the Prince William Sound Tourism Coalition. 

D. Technical Support 

I I 

I 
' 

~-

Technical support would come from The Prince William Sound Coalition, which would .1 

determine the necessary promotional material to disperse and what areas of Prince William 
Sound should, and could be promoted for tourism. 

PROJECT IMPLEMENTATION 

The project could be implemented through The Prince William Sound Tourism Coalition, or 
the Alaska Tourism and Marketing Council, or the Alaska Department of Tourism. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

The project would be coordinated with Alaska's Department of Tourism and the Alaska 
Tourism and Marketing Council. For instance, where and when these entities gear their 
promotional drives to certain locations throughout the United States is where the exhibit tour 
would key. 
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Tribute to lPWS Project Number: 95016 

FY 95 BOOGE'I' ($K) 

Personnel 60.0 
Travel 25.0 
Contractual 55.0 
Commodities 0.0 
Equipment 6.0 
Overhead 15.0 

Total 161.0 

3 
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Port Graham Coho S~Imon Subsistence Fishery Restoration Project 

Project Number: 95017 

Restoration Category~ General Restoration (new) 

' ' I 
Proposed By: David Daisy l 

Lead Trustee Agency: ADFG 

Cost FY 95: $587,900 

Cost FY 96: $0 

Total Cost: $587;900 

Duration: 1 year 

Geographic Area: Port Graham, Alaska 

Injured Resource/Service: Subsistence 

Objectives 

The goal of this project is to restore the Coho salmon subsistence fishery in Port Graham from 
1 , its current harvest level of around 350 to its historic annual harvest level of around 2,000. 

Methods 

This goal will be achieved by creating an annual return of 6,000 Port Graham River coho to the 
salmon hatchery in Port Graham. A return of this size to the village hatchery will provide a 
subsistence harvest at the historic 2,000 level, 500 for broodstock and a cost recovery harvest of 
around 3,500 to pay those hatchery operating expenses that are directly related to this project. 
Using the standard ADFG survival assumptions, 150,000 hatchery produced coho smolt will be 
needed to generate a return of 6?000 adults. At a final smolt loading density of 20 kilograms 
per cubic meter (kg/m3) in the raceways and a total water exchange of 2 times per hour (RZ), 
approximately 2,300 liters per minute (lpm) of high quality fresh water will be needed. 
Currently the hatchery has only 1,100 lpm for this project. The additional1,200 lpm will need 
to be developed. A water source has been identified and an engineering study done to 
determine the cost of bringing this water into the hatchery. 

In addition to the extra water, the project will need a separate module set up in the 
hatchery for the coho with its own set of incubators and raceways. 

1 



Port Graham Coho Salmon Subsistence Project Number: 95017 

Developing the additional water for the hatchery will need to be done under a 
construction contract. The raceways and incubators will be built at the village 
welding shop. The construction of the coho module, installation of the incubators 
and raceways, etc. will be done by the hatchery staff. 

Schedule 

Oct 1 94 to Feb 28 95 
March 1, 1995 

March 20, 1995 
March 30, 1995 
May 1, 95 to Sep 15, 95 
June 1, 1995 to July 15, 1995 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Total 

23.0 
0.0 

496.7 
21.3 
46.9 

587.9 

Final design and permitting 
Water project put out for bid; hatchery module materials 
ordered 
Begin building incubators and raceways 
Bid awarded for water project 
Water project under construction 
Construction on hatchery module 

2 

I I 
: 

' ' 
-~f 

' 

' I 

·J 

I 
I I 

I ' I I 

,- -, 

~ I 

~ I 
- ' I 



I I 

' ' 
~- I 

' I~ I 
' I 
' I 
'--

1- I 
I I I 

!_ 

: I 

1 I 

Foraging Efficiencies at TempoJracy Food Patdb.es 

Project Numlbeir: , 

Restora.tirillll Category: 

Pmposedl By: 

' Lead 'fl.nuistee Agellllcy: 

Cooperating Agencies~ 

Cost JFY 95: 

Cost F'Y 96: 

Total Cost: 

Duration: 

Geographic Area: 

llllljl!l!Ired Resou~rce/Sernce: 

INTRODUCTION 

95022 

Research 

Prince William Sound Science 'Center , 

DOI 

ADFG 

$183,100 

$147,200 

Unknown 

2 or ~more years 

Prince William Sound, 

Multiple resources 

Populations of several bird and mammals species, particularly those that feed on fish in pelagic 
areas, have declined over the past twenty years. Recent EVOS Trustee sponsored workshops, 
as well as regional'conferences (e.g., Is It Food? 1993), focused' on the hypothesis that changes 
in food availability are responsible for these population declines, or prevent the recovery of 
populations following mortality from the Exxon Valdez oil spill. Testing of this hypothesis bas 

, been identified as a' research priority by the EVOS Restoration Office. 

A change in the abundance, composition, or distribution of prey will be reflected in the 
efficiency with which animals forage. Foraging efficiency refers to the ability of an animal to, 
gather food from, the environment: more efficient foragers can feed profitably at food 
availabilities too low for less efficient foragers. Marine birds and mammals 'often depend on 
food that occurs in rich, temporary patches. For example, the spring spawning of herring 
attracts 'large aggregations of predators such as humpback whales, sea lions, gulls, shorebirds 
and other birds that prey on both adult herring and herring eggs. 'Other examples include 
predators attracted to schooling fish or to salmon fiy out-migration. The relative foraging, 
efficiencies of,species that feed on the,sarile or similar prey can be measured in the field 
through studies at feeding sites. 

1 ' 



Foraging Efficiencies at Temporary Food Patches Project Number: 95022 

A concentration of vulnerable prey attracts many foragers. However, as predators feed, the 
prey is depleted or becomes more difficult to capture. Rich patches also attract predators such 
as bald eagles that may prey upon animals aggregated to utilize the food source, thereby further 
decreasing their ability to feed efficiently. For these reasons, the concentration of available 
food in an area will decline once foragers begin to feed. In any mi.x;ed-species aggregation of 
foragers, the species least efficient at feeding will give up first as prey become more difficult to 
get. More efficient foragers will continue to feed until insufficient capture rates force all 
species to give up. lff a measure of the quality of the food patch is available, this information is 
also useful. Only efficient foragers should be found on lower quality patches whereas all 
foragers can profitably feed in the richest patches. Measures of patch quality would include, for 
example, acoustic measurements of fish schools indicating biomass, density, and size 
distribution. In this manner, the composition of a foraging aggregation can be used to assess 
relative feeding efficiencies of competing species. 

Data on foraging, the act of gathering food, provide the most direct tests possible of hypotheses 
concerning the limitation of populations by their ability to gather food. Observational studies of 
foraging aggregations in important bird and mammal foraging areas, coupled with acoustic 
measurements of fish, offer opportunities to quantify the foraging efficiencies of the animals 
attracted by such prey. This proposed study will collect foraging data on predators feeding in 
mixed-species aggregations, and will examine foraging efficiencies, population indices, and food 
web relationships in the context of the community dynamics of fish-eating birds and mammals. 

NEED FOR mE PROJEC'JI' 

A number of species injured by the Exxon Valdez oil spill and currently showing little or no sign 
of recovery have in common a habit of foraging 4:J. the pelagic environment on small, schooling 
fish. These include harbor seals, common murres, marbled murre lets, and pigeon .guillemots. 
A 1991 workshop on population declines in these north Pacific marine birds and mammals 
listed studies of foraging behavior among the most useful for testing the hypothesis that food 
availability limits population growth and recovery for these species. Workshop participants also 
concluded that studies focusing on community dynamics of fish-eating predators were an 
important ingredient to understanding seabird declines. Investigation the food-limitation 
hypothesis has been identified as a research priority for these species by the Exxon Valdez 
Restoration Office. 

As food becomes scarce in any environment, less efficient foragers should experience food 
shortages earlier and more severely than more efficient foragers. Preliminary observations from 
foraging aggregations on overWintering schools of 1-2 .year-old herring suggest that animals are 
structured in this manner even within a single foraging aggregation. The food availability 
hypothesis predicts that population declines will be correlated with ~ood shortages, and hence 
with feeding efficiency. This study of foraging effic~ency thereby provides a simple approach to 
addressing the general hypothesis that a shortage of food is responsible for the Jack of recovery 
of injured species. 
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Foraging Efficiencies at Temporary Food Patches , Project Number: 95022 

In addition to providing a simple test of the food-limitation hypothesis, results of this study may 
be useful in developing: 1) indices of population size, distribution or foraging behavior for 
fish-eating birds and mammals; 2) estimates of mortality to some small schooling fish species 
(e.g., salmon fry and juveniles, herring) from bird and mammal predation; and 3) a better 
understanding of shifts in food web structure among seabirds, their prey, and their predators. 

PROJIEC'Jf' DESIGN 

Ar. Obje~tiives 

I This study will estimate relative foraging efficiencies of foragers in mixed-species aggregations 
of birds and mammals feeding' on small, schooling fish (i.e., forage fish). Results wiH be used 

~- ~~ as a test of the food-limitation hypothesis for declines or lack of, recovery among sea birds and 
! I mammals. Specifically, I wiU test the prediction that, for foragers on small, schooling fish, 

relative foraging efficiencies measured at temporary foraging aggregations are correlated with 
I - I the severity of population decline. 

I i 1 
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Sampling wiH be conducted during the field seasons of the SEA and the Pelagic Predator 
research programs, when foraging aggregations form within the, focal study areas of those two 
programs. Objectives for this sampling are: 

1. Record size and composition of foraging aggregations feeding on small, schooling fish. 
For, aggregations persisting less than several hours, record arrival and departure 
sequence of foragers. 

2. Sample behavior at foraging aggregations to measure dive and capture rate for foragers 
that bring prey to the surface before consuming them (e.g. guHs and terns). This 
provides a test of the assumption that foraging efficiencies for these species are indicated 
by the composition of, and departure time from, foraging aggregations. 

3. 

B. 

1. 

Use data from. this proposal and from acoustic surveys to conduct a test of the 
food-limitation hypothesis, base on foraging efficiencies. 

Metl!!lorlls 

Size and composition of foraging.aggregations: Foraging aggregations will be observed 
from a small boat, from shore, or where necessary and if space is available, from acoustic 
survey boats. ~AU foragers present (including potential predators on foraging birds) will 
be counted and identified to species if possible, or to species group; and foraging 
behaviors noted. Aggregations will also be photographed for later counting to check 
on-site estimates. Repeated counts through out the observation period will be used to 
record arrival and departure sequence. Pelagic Predator focal study areas are designed 
to contain important PWS foraging areas for these speCies, and I will request information 
on locations of foraging 'ho~ spots' from both SEA and Pelagic predator research boats. 

3 



Foraging Efficiencies at Temporary Food ~Patches Project Number: 95022 

2. Behavior: Focal-animal sampling will be conducted on-site if possible, and from video 
tapes otherwise to estimate dive rates for each prominent species (or species-group) of 
forager and to estimate capture rates for each species that brings food to the surface 
before consumption (e.g., gulls and terns). Response to and interactions with potential 
predators (e.g., eagles) wiU be recorded to estimate impact of predation risk on foraging. 

3. Analysis: Estimates of foraging efficiencies will be made from the composition of 
aggregations, the arrival and departure sequence of species and the dive success rate 
(only for species consuming prey on the surface). The food-limitation hypotheses will be 
examined and evaluated in light of this data. 

C. Schedulle 

Jan-Mar 
Apr-Aug/Sep 
Sep-Dec 

Organize logistics, purchase equipment and hire personnel 
Field work in coordination with SEA and Pelagic Predator studies 
Begin analysis ~and report writing 

D. Teclmicru Support 

This project benefits from the availability of acoustic and net sampling data from SEA and 
Pelagic Predator research, but is not dependant on those projects to achieve its objectives. 

E. Location 

Field research will be conducted primarily in Prince William Sound, and analysis will occur at 
the PWS Science Center. 

PROJECT IMPlLJEMENTATION 

This research is proposed by and should be conducted by the Prince William Sound Science 
Center. The theoretical basis for this work developed from Science Center staff's (D. Scheel, PI 
and T. Vincent) past work and interaction with colleagues (e.g., Vincent, Scheel, Brown & 
Vincent. In prep. Tradeoffs and coexistence in consumer-resource models: it all depends on 
what you eat.). 

This work will utilize data from· both the SEA program and Pelagic Predator project. Close 
interaction and access to SEA researchers and data make the Science Center an appropriate 
choice. It is also designed to complement other proposed research involving Science Center 
collaboration, including components of the SEA Herring program, SEA Predator-prey program, 
and the Science Center proposal to conduct a forage fish assessment. 
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Foraging Efficiencies 'at Temporary Food Patches Project Number: 95022 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

This project is designed with input from the SEA program, and the Pelagic Predators and 
Nearshore work groups and compliments research proposed within those groups. The PI of the 
proposed work has been and will continue to be an active participant in SEA and EVOS 
Trustee IJ1eeti?gs to integrate research. 

PUBLIC PROCESS 

This project was developed following consultation with SEA, Pelagic Predator and Nearshore 
work groups, and participation in EVOS workshops focused on research priorities. The public 
has been involved in this project through their participation in those activities. This research is 
integrated with two projects under the SEA program (Predation on hatchery fry, Herring 
overwintering), each of which Will be involving interested public volunteers to collect some d~ta. 
Data from these two projects may contribute to tests of hypotheses described here. 

' ' 

BUDGET ($K) 

FY95 FY96 

Personnel 94.8 94.8 

Travel 10.6 10.6 

Contractual 8.4 8.4 

Commodities 8.9 8.9 

Equipment 29.9 0 

Total direct costs 152.6 122.7 

Indirect costs (20%) 30.5 24.5 

Project Total 183.1 147.2 
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Settlement Rates of Nearshore iiDlvertebrates, Oceanographic Process~s and 
Population Recovery: Are They Lihl.11ked? 

Project Number: 95025D 

Restoration Category: Research 

Proposed By: DOl 

Cost FY 95: $435,700 

Cost FY 96: Unknown 

Total Cost: Unknown 

Duration: 5 years 

Geographic Area: Prince William Sound (initially) 

Injured R.esmnrc'e/Semce: Multiple resources 

INTRODUCTION 

Jbe Exxon Valdez oil spill directly and indirectly affected numerous organisms, including various 
species inhabiting nearshore environments. Some species in intertidal and subtidal habitats 
have not recovered fully since the spill, so the question remains: What is limiting the recovery 
of affected organisms? · 

This proposal· addresses the hypothesis that physical factors (climatic, oceanographic) may be 
limiting the recovery of some intertidal and subtidal organisms by limiting settlement and 
possibly recruitment into these populations. This has been judged a high priority research issue 
for intertidal and subtidal organisms. With a focus on the connection of the pelagic to the 
benthic or epibenthic, this proposal attempts to build a bridge between the SEA study and 
nearshore studies. Additionally, it may provide information to address the question of whether 

· processes limiting invertebrate prey ultimately limit vertebrate predators affected by the spilL 
Investigations into settlement' limitation may also indicate which organisms and processes would 
s~rve well as long-term, cost-effecti:ve monitoring indicators of broad-scale processes_. 

The central questions of this proposal are: 

1. Are populations of some nearshore organisms (e.g., niuss~ls, barnacles, clams) limited by 
settlement of larval forms from the plapkton, and has oiling of sites affected settlement . 
rates or recruitment? 



Settlement Rates of Nearshore Invertebrates: Linked to Recovery? Project Number: 95025D 

2. Do offshore -(pelagic) physical forcing functions control settlement of planktonic larvae 
into nearshore environments, affecting the ability of the adult populations to recover 
from the Exxon Valdez oil spill? 

3. Can the distribution and abundance (or settlement rate) of larvae of select species be 
used as indicators of mesoscale circulation of marine waters, linking transport 
phenomena with a characterization of which habitats may be more· resilient to 
disturbance (i.e. they recover from disturbance more easily)? 

; I 
I 

Future work outside of Prince William Sound would address additional questions. For example, 1 

do differences in circulation and larval biology account for some of the differences observed in 
the Coastal Habitat intertidal studies between and among regions (e.g., results for Prince 
William Sound and Kodiak/ Alaska Peninsula sites being more similar than Cook Inlet/Kenai 
Peninsula sites for some species)? , 

Results from studies conducted since the Exxon Valdez oil spill have indicated that plants and 
animals living in the upper portion of the intertidal zone have suffered more extensive injury
than those lower in the intertidal and have shown less recovery. Among those affected species 
are barnacles, limpets, littorines, and Fucus. Additionally, mussel beds in some sites were 
heavily oiled, and due to the sequestration of oil in sediments among the byssal threads, oil has 
remained and has shown retarded weathering. 

This project will evaluate the best candidate species for investigation, based on their response 
to oiling and cleanup activities following the Exxon Valdez oil spill, their relative abundance and 
importance in nearshore communities, and their possession of a planktonically dispersed larval 
stage. This proposal focuses on settlement and recruitment of barnacles and mussels. Mussels 
are also taken in subsistence hrurvests, so injured services are indirectly being addressed. 

NEED FOR mE PROJECT 

This research is designed to examine whether offshore (pelagic) physical forcing functions 
control settlement of planktonic larvae into nearshore environments, affecting the ability of the 
adult populations_ to recover from the Exxon Valdez oil spill. Intensive site-specific 
manipulations, such as those being performed at Herring Bay, provide data on locally operating 
mechanisms, but this proposed study is designed to address variability in the contributions fr<;>m 
the plankton on a broader scale, 'and thus may allow broader interpretation of differences 
observed within Prince William Sound and between Prince William Sound sites and those in the 
Cook Inllet-Kenai Peninsula region and Kodiak-Alaska P~ninsula region. 

Ecosystem processes are being viewed as the primary factors influencing the recovery of 
nearshore communities.- This proposal addresses two of the four most important research 
questions relating to community structure impacts that were identified in the "Invitation to 
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Settlement Rates of Nearshore Invertebrates: Linked to Recovery? . Project Number: 95025D 

Submit Restoration Projects" booklet (May 1994). These ask whether recruitment limitation or 
physical processes limit recovery of the nearshore communities. 

Results of this study will indicate whether recruitment limitation and physical factors are linked 
and how they are affecting two important intertidal groups. Recovery may be attained when 
indications from this study and monitoring of oiled and non-oiled (control) sites (another study) 
and Herring Bay studies suggest that larval settlement is not limiting and populations of 
affected organisms are not different between. treatments. A combination of results from this 
study and Herring Bay work may allow determination of intrinsic differences between oiled and 
control sites. 

PROJECT DESIGN 

A. Objectives 

1~ Evaluate other candidate species (than mussels and barnacles) for settlement/' 
recruitment studies based on synthesized information from existent studies, needs of 
other investigators, and degree of knowledge and appropriateness of larval life history 
(e.g. littorines, limpets). 

2. Identify specific sampling sites in Prince William Sound based on site visits and criteria 
listed below (Methods). 

3. Evaluate multiple methodologies for investigating settlement rates of barnacles, mussels, 
and other chosen species (settling plates, cleared rock substrates, passive plankton 
collection tubes [Yund,, Gaines, and Bertness, 1991], collections of filamentous algae and 
plastic toughies for mussels, etc.). 

4. Measure within and between site variation in settlement rates of chosen species. 

5. Use PWSAC plankton watch collections (March-June) to describe the timing, duration, 
magnitude and species composition of larvae in the springtime zooplankton stocks. 
Extend plankton collections to more distant sites and for a longer season (through 
August). 

6. Collect nearshore physical oceanographic data and integrate nearshore conditions with 
more offshore oceanographic conditions. Provide.information·for development of a 
nearshore oceanographic smear model. 

7. Compare and integrate physical oceanographic measurements, larval distribution and 
abundance, and settlement rates within and across sites. 

- 3 -



Settlement Rates of Nearshore Invertebrates: Linked to Recovery? Project Number: 95025D 

8. Work cooperatively with SEA investigators, Herring Bay investigators, and other 
nearshore investigators to maximize information gain, make logistics more efficient, and 
facilitate information exchange. 

B. Methods 

Specific sampling sites in Prince William Sound will be identified based on physical parameters 
(and the ability to tie into offshore oceanographic sampling), community composition, oiling 
history, proximity to PWSAC plankton watch collection locations, ability to tie into existent 
studies (notably CHlA and Herring Bay), and coordinated needs of other nearshore 
investigators. 

Examination of settling rates will be -~onducted from April through August, With greater effort 
projected during the April through June period, when there are peaks of barnacles settling. 
Multiple methodologies will be evaluated and some tested as to their efficacy. These will 
include: clearing of rock substrates, settling plates, possibly a passive plankton collection tube, 
and specifically for mussels, seasonal scrapes of filamentous algae and artificial substrates 
(plastic toughies, astroturf). 

Determination of recruitment limitation of populations will be based on comparison of 
settlement rates, relative success of settlers through time ( = recruitment) and the impact of 
recruitment on population structure versus competition and predation. Effects of predation on 
recruits will be examined by comparing caged and uncaged settling plates. Permanent transects 
and quadrats will be established to look at community change through time. Results of the 
other studies will be compared to changes in focus species through time. 

Nearshore physical oceanographic measures will be decided upon, in consultation with Dr. Dave 
Salmon, and will be conducted in conjunction with the PWSAC plankton tows. 

Larval availability wiU be determined through interpretation of the twice weekly PWSAC 
plankton tows. If a passive plankton collection tube is feasible, then it may provide another 
measure of cumulative larval plankton abundance over the season; tubes could be set in place 
and more sites could be examined over the same time period. 

C. Schedule 

October 1994 

· November 1994 

April-Aug 1995 

Coordination meeting/workshop for nearshore investigators. Synthesize 
questions, information, decide on sites to maximize overlap and focus, 
coordinate for logistics, include representatives from nearby communities 
or subsistence investigators. 
Preparation of detailed study plan. Initiation of necessary contracts (e.g., 
vessel charter). 
Field work. 
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Settlement Rates of Nearshore Invertebrates: Linked to Recovery? 

Sept, Oct, Nov 
Dec 1995 
Feb 28, 1996 
June 1996 

D. 

Data analysis. 
Report writing. 
Draft annual report. 
Revised Annual Report. 

Project' Number: 95025D 

Technical support needed to complete this project includes the taking and analysis of the 
PWSAC plankton tows. Currently this is being coordinated and analysis supported by the SEA 
, plan. The broader success of this project will be enhanced by linking the nearshore biological 
and physical processes with those offshore in Prince William Sound; Effort (and money) should 
be dedicated to achieving that integration. Additional monies should be put towards developing 
a nearshore smear modeL Basic computer support will be provided by the National Biological 
Survey. Data management needs to be broadly integrated and coordinated for EVOS 
Restoration Projects. Geographic Information System (GIS) services will be needed from the 
Alaska Department' of Natural Resources to prepare publication quality maps of the sites (FY 
96). Statistical or modelling support may be needed to integrate projec~s/data/models. 

E~ wcatiorm 

Locations of sites will be determined in consultation with other nearshore investigators and 
SEA plankton and oceanographic investigators. Locations need to be, in close proximity to the 
PWSAC plankton collections, and plankton work needs to be tied into community dynamic 
investigations at the Herring Bay site. 

PROJECT IMPLEMENTATION 

This project will be implemented by staff of the National,Biological Survey (NBS), in 
coordination with other agencies and private organizations listed in Section F, below. It is 
appropriate for, the NBS to implement this project, due its focus on ecosystem functioning and 
its designation of Prince William Sound as one of its focus ecosystems. Staff expertise to 
implement this project also resides within the NBS. 

COORDiNATION OF llNT!EGRA'.IrlED RESEAJRCJHI EFFORT 

This effort will be integrated with other nearshore investigatipns to various extents. The most 
concerted integration wiU occur with projects looking at subtidal settlement, with the PWSAC 
collection programs and SEA plankton and oceanography studies, with other nearshore 
investigators - especially those focusing on whether prey are limiting vertebrate predators, and 
with Herring Bay studies. Because this study attempts to explain broad differences among sites, 
it will also be essential to coordinate with recovery monitoring of intertidal (and subtidal) sites 
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in Prince William Sound, and with future recovery monitoring of those sites outside of Prince 
William Sound. This project will also coordinate with subsistence studies. Cost reductions are 
expected to be achieved through coordination and integration. Some reduction in scope may be 
possible through integration with Herring Bay studies. 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

221.0 
26.0 

103.0 
8.0 

31.0 
389.0 
46.7 

435.7 
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Relation of C!am Popillatimm Stmcbue to !Recovery of lhrnjmed Nearshore 
Vel-tebJrate P1redattmrs -

P:roject Number: 95025G 

Resto:rattion Category: Research 

Proposed By: DOI and University of Alaska Fairbanks 

Lead Trustee Agency: DOI 

Cooperating Agel!llcy: ADFG 

Costt FY 95: $208,500 

Cost FY 91!ii: $241,300 

Total Cost: Unknown 

Dmation: 5 years 

Geographic A:rea: Central and western Prince William Sound 

Injwred Resomces: Clams, sea otters 

INTRODUCTION 

, This project is one component of an integrated ecosystem-scale program entitled "Processes 
structuring recovery of injured nearshore vertebrate predators in Prince William Sound" (NVP). 
The NVP Program will assess predator-prey relationships in order to understand recovery 
p:ilttems of significant vertebrate predators injured by the Exxon Valdez oil spill (EVOS) in 
Prince William Sound (lPWS). As noted in the Program umbrella document, the NVP Program 
will utilize invertebrate prey populations as indicators of predator population density. Because 
of the important effects of sea otters on benthic ecosystems, abundance and 'size structure of 
significant prey should provide information on the recovery status of sea otter populations. 

I 11' ' 

This project examines the status and dynamics of populations of clams, the primary prey for sea 
otters in PWS, in an effort to better assess the recovery status of sea otters, and to find 
explanations for an apparent failure of sea otters in some areas to recover from EVOS. Like 
sea otters, clams are a biological resource 'injured by EVOS. Patterns of recovery in clam 
populations are unknown. Two hypotheses' will be evaluated: -

1. - Clam population status reflects the recovery status of sea otter populations in PWS. 
Clam abundance and availability in areas with damaged sea otter populations will be 

' ' 
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2. 

Clam Population Structure and Nearshore Vertebrate Predators 

greater than in areas with recovered sea otter popullations. 

Damage to clam populations has contributed to the failure of sea otter populations to 
recover from EVOS. Damaged sea otter populations are not recovering because 
damaged clam resources are not recovering. · 

Inadequate post-EVOS recruitment of clams may be constraining recovery of injured clam and 
sea otter populations. Dynamics of clam populations often are influenced substantially by 
patterns of recruitment. Intensity of recruitment in clams may vary significantly among years, 
and there may be some years in which recruitment does not occur. Such variations will have 
important consequences for species that depend on clams for food. 

Although the NVP Program focuses on injured populations of vertebrate predators, our 
component project will, in addition, provide useful information regarding EVOS damage to 
subsistence use of dams. Prior to EVOS, clams were an important subsistence food at 
numerous locations in PWS. EVOS damage has limited subsistence use of intertidal clam 
resources. 

This project will be effective in achieving stated goals if it is pursued over several years. 
However, limitation of work to FY 95 will provide information of significant value to the EVOS 
Restoration Program. 

NEED FOR mE PROJECT 

This component of the NVP Program will contribute to the ability of resource managers to 
understand if sea otters and clams are recovering from EVOS, and if not why not, and will 
allow resource managers and decision makers to use ecosystem-scale data to select appropriate 
restoration options for sea otters and clams in PWS. 

Our project will address four important issues regarding the restoration of sea otter and clam 
populations in PWS: 

1. 

2. 

Are clam populations different in areas where sea otter populations were reduced by 
EVOS, compared to areas .which sea otters were not reduced? This is a specific 
'application of hypothesis H01 as defined in the NVP Program umbrella document Does 
the pattern of difference indicate a causal relati<;>nship with injury to sea otter 
populations? 

Are injured dam resources recovering? Clam populations are recognized as an injured 
resource, but recovery trends are unknown. Documentation of abundance, size structure, 
and recruitment patterns will provide useful information for determination of population 
dynamics for clams. 

3. What factors are constraining injured resources from recovering? Clams are the most 
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Clam Population Structure and Nearshore Vertebrate Predators Project Number: 95025G 

important source of nutrition for sea otters in PWS. If current and recently past patterns 
of abundance, demography, and recruitment are contributing to low productivity in clam I 

populations, sea otters may be suffering a consequent inability to recover effectively from 
EVOS damage. · 

How do patterns of clam abundance, size distribution, and recruitment influence 
subsistence dam. resources in certain portions of the PWS region? An improved 
understanding of demographic and recruitment effects on dam availabHJi.ty will contribute 
to more judicious management of clam resources for human use during the recovery 
period. · 

PROJECT DESRGN 

A. Objectives 

The NVP Program will use an integrated, rigorously-managed ecosystem approach to -
understand why populations of nearshore vertebrate predators are not recovering from EVOS 
damage. Our component project wiH determine the current status of injured clam r~sources in 
PWS, and will assess the effects of dam abundance, size structure, and recruitment,dynamics on 
the recovery of sea otter populations injured by EVOS. We will study both intertidal and 
nearshore s:ubtidal clam populations known. to be used as food by sea otters. 

Our specific research objectives are: 

1. Assemble,' synthesize, and evaluate published literature on recruitment patterns of dam 
species that are common in nearshore habitats of PWS and are a signifiCant part of the 
diet of PWS sea otters. 

2. 

3. 

4. 

Determine the abundance and size structures of existing clam populations in nearshore 
habitats at selected study sites in PWS. Taxa to be evaluated will include, but are not 
limited to: Saxidomus giganteus, Prototheca staminea, Tresus capax, Clinocardium nuttallii, 
Senipes groenlandicus, Mya arenaria, Mya truncata, Macoma spp., and Hiatella arctica. · 
Some of the above taxa may be deleted because of individual site. characteristics. 
Populations will be sampled in the intertidal zone and at two subtidal depths within the 
dive range of foraging sea otters. We wiH gather samples at three similar sites in NVP 
Program study areas distributed inside and outside ,of the. EVOS area· of PWS., 

Determine rate and pattern of recruitment to settlement containers in study sites as 
indicated in objective 2 above. Settlement data will be collected quarterly, allowing 
assessment of variation in recruitment intensity by season and year. 

I 

Examine correlations of recruitment intensity of dams with habitat and oceanographic 
variables assessed in other EVOS-related projects. 

··3 



Clam Population Structure and Nearshore Vertebrate Predators 

B. Methods 

Numbered sections below are keyed to task numbers shown previously: 

1. This work will be done primarily by library database searches and consultation with 
present and past participants in EVOS Damage Assessment, General Restoration, 
Research and Monitoring, Habitat Protection, and related activities. 

2. Samples will be gathered at three sites beginning in summer 1995 in study areas to be 
selected for the NVP Program. Tentative study areas are north Knight Island/Naked 
Island, South Knight Island, and Green Island/Montague Island. Tentative depths for 
subtidal samples are 6 and 12 m. Representative samples of sediment grain size 
distribution and organic content will be gathered at each location sampled for clams. 

3. 

4. 

Settlement containers will be placed in each of the selected NVP study sites. Initial 
deployment will be done in summer 1995. During quarterly visits to study sites, 
containers will be retrieved for processing, and replaced with new containers. Thus, each 
container will have an exposure period of three months. 

This task primarily will involve consultation with other EVOS Restoration participants 
working on oceanographic characteristics and planktonic ecology during the period of 
our study. We will attempt to collaborate with other investigators to determine 
associations and correlations among clam recruitment patterns and significant 
oceanographic and planktonic events. 

C. Schedule 

General milestones for this project: 

Annual Progress Reports 
Annual reports will be submitted each year in September. · 

Final Report ,,. 
The final report for the project will be submitted in September 1999. "~' 

Task-specific milestones 
Compilation of information will be completed by 1 December 1995. 
Information will be incorporated in technical reports and publications that 
result from this project. 
Field samples will be gathered quarterly beginning in summer 1995 and 
concluding in summer 1998. Technical manuscripts will be completed and 
submitted by 31 March 1996 and 30 August 1999. Other manuscripts may 
'be submitted depending on evaluation of data during the course of the 
project. 
Settlement containers will be deployed first in summer 1995. Quarterly 
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Clam Population Structure and Nearshore Vertebrate Predators Project Number: 95025G 

sampling will continue through summer 199R A technical manuscript will 
be submitted for publication by 30 August 1999. 
Recruitment data will be integrated with other rel~vant data no later than 
1 March of each year of the project,' beginning in 1996 and concluding in 
1999. A technical manuscript will be completed and submitted for 
publication by 30 September 1999. 

Technical support for each task will be managed through the Institute of Marine Science (IMS), 
University of Alaska Fairbanks (UAF), and the Washington Cooperative Fish and Wildlife 
Research Unit (WACFWRU). 

Field work for the project will be done at study sites in western an? central Prince William 
Sound, Alaska, as spe,cified above. Laboratory work, data analyses, and production of reports 
will be done primarily at IMS/UAF, Fairbanks, Alaska, and at WACFWRU, School of · 
Fisheries, University of Washington, Seattle, Washington. 

PROJECT IMPLEMlENTATliON 

The NVP Program will be imp,lemented through the National Biological Survey, Alaska 
Research Center, Anchorage, Alaska. The intertidal portion of this specific project will be 
implemented through the Alaska Department of Fish and Game. The subtidal portions of the 
project will be implemented through WACFWRU. 

COORDINATiON OF JINTEGRA.TJED RESEARCH EFFORT 

The NVP Program, of which our projec( is part, will establish and maintain a system for 
integrating component projects, and for integrating NVP projects with other components of the 
EVOS Restoration Program. NVP will include a Program Coordinator to oversee the, 
compatibility and complementarity of component projects, ensure that milestones are met and 
deliverables produced, and serve as liaison with other components of the EVOS Restoration 
Program. In addition, NVP will include a Program Data Manager to oversee database 
management, facilitate the reasonable exchange of Program data among component projects 
and to other elements of the EVOS Restoration Program, arrange research travel and charters 
for NVP investigators, and support the administrative needs of the Program Coordinator. The 
Program Data Manager will maintain a central repository of all biological data collected by 
NVP Program participants. · · 

NVP Program participants have established near-term milestones for the development of 
effective Program integration and management. The milestones are reviewed in the NVP 
umbrella proposal document. 
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FY 95 BUDGET ($K) 

Personnel 48.6 
Traveli 15.0 
Contractual 82.3 
Commodities 21.5 
Equipment 28.0 

Subtotal 195.4 
Gen. Admin. 13.1 

Total 208.5 
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Pmjed NumlbHer~ 

R.estmration <9ategocy: 

Proposed By: 

Lead. T!rustee Agency: 

Cost FY 95: 

Cost FY 96: 

Total Cost: 

Duratiom · 

Geographic Area: 

.Injured Res~u:rce/Sernce: 

INTRODUCTION 

95025J 

Research 

University of Alaska Fairbanks 
I 1 I 

DOl 

$31~,400 

$310,000 

$935,400. 

3 years 

Prince William Sound· 

Multiple resources . 

This project will investigate the production and flow of fixed carbon in the nearshore ecosystem 
of Prince William Sound and- will determine the importance of benthic primary productivity in 
the recovery of injured intertidal and subtidal species. Results from this project would lay the 
foundation for understanding how fixed carbon is moved through the Prince William Sound 
nearshme system, and how this carbon flow is altered by seasonal events. The study will 
determine the relative importance of carbon input from phytoplankton, benthis -production, 
terrestrial plants, and episodic transport (e.g., herring spawn), Understanding the flow of carbon 
will increase our understanding of factors that limit recovery of nearshore organisms. 

The results of the study will give information on the relative importance of the various sources 
of carbon that are introduced into the nearshore system. Importance is measured by the 
relative- abundance of each source of carp'on present i~ the' higher trophic organisms:, · 
Information will also be generated on how these proportions change seasonally and. how they 
are affected by physical and chemical processes. 

From the above information it may be possible to· estimate the relative importance of the 
various plant communities in supplying the nearshore invertebrate community with carbon. 
Further, a model could be created to predict the disturbance to a community if there are 
changes in the normal flow of carbon into the system. Spch disturbances could be effected by 

1 



Primary Productivity as a Factor in Recovery Project Number: 95025.J 

oil spill treatment, El Nino events, winter storms, e~c. 

NEED FOR TIH!E PROJECT 

Injury to the biological resources of Prince William Sound as a result of the Exxon Valdez 
(JEVOS) oil spill have been documented since 1989. Although recovery has occurred for many 
species and is progressing for others, many injured resources have been listed as not recovering. 
The range of such injured and not recovering species includes bird, marine mammals, fish, and 
both intertidal and subtidal organisms. 

One hypothesis for the lack of recovery for injured species is that recovery is- limited by 
food/prey availability. Most of the injured species from the higher trophic levels (birds, fish, 
mammals) are predators on nearshore, marine· organisms. These nearshore organisms make 
their living as predators themselves, as scavengers, as graziers, and/ or as suspension/ deposit 
feeders. The ultimate source of carbon/ energy for all of these organisms is from primary 
production. In the nearshore there are four possible sources for carbon: the first three are 
primary production from terrestrial plants, benthic marine plants and phytoplankton, and the 
fourth is episodic transport of carbon. Benthic plants (seaweeds and marine grasses) provide 
carbon for graziers, such as litto'nnes, urchins, and limpets. These organisms in turn serve as 
food for higher trophic level organisms. Populations of many of these grazers have been 
altered by the EVOS. Phytoplankton and organic detritus (along with zooplankton) provide 
carbon for suspension and deposit feeders, such as barnacles, mussels, and clams. The relative 
importance of these forms of carbon depend on the organisms and area of concern, but 
contributions from both phytoplankton and benthic plants may be important. Carbon 
production provided by terrestrial plants will be important in nearshore areas in the vicinity of 
streamsw and rivers. Episodic transport could bring in carbon from areas outside of the 
nearshore system. Two examples of this type of transport are the annual Pacific herring 
spawnings in the spring and the salmon runs in the summer and fall. 

A decline in primary productivity in PWS as a direct or indirect effect of the oil spill could 
explain the lack of recovery of some injured resources. For example, sea otters may have less 
prey, which feed on seaweeds, available in an area where benthic productiofl:. has been 
depressed as a result of the spill. 

This project proposes to look at primary production as one aspect of an ecosystem approach to 
understanding recovery of the biological resources. The general approach is to determine the 
relative contributions of the various sources of production into the nearshore system and alsso 
to determine whether this pattern has been altered in areas affected by the oil spill and 
treatment. 
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Primary Productivity as a Factor in Recovery Project Number: 950251 

PROJECT DESIGN 

A. 

1. 

2. 

3. 

4. 

Objec~iives-

To determine the productivity and standing biomass of benthic marine plants in the . 
nearshore. · 

To determine the productivity and biomass of phytoplankton in the nearshore. 

To determine the organic input to the nearshore from terrestrial sources. 

To determine the relative contribution of these sources of carbon to the carbon budget 
of higher trophic level organisms. ~ 

5. To determine what factors may limit primary productivity in the nearshore. 

lB. MeH:n.ods 

Site selection. About four to six shehered rocky sites in PWS will be selected based on 
intertidal and subtidal vegetation and associated communities. Aieas of use by higher tro~hic 
level organisms such as sea otters, herring, and birds will be targeted, if possible. Site selection 
will be coordinated with the nearshore study groups of the National Biological Survey (NBS) 
and University of Alaska (UAF). 

Primary productivity will be measured by C-14 fixation in situ. Productivity will be normalized 
both by chlorophyll content and by biomass. Determinations will be made during the period of 
algal blooms for phytoplankton and at quarterly intervals for benthic algae and eel grasses. 
Extrapolations will be made to determine the total productivity for the system on an annual 
basis. Water chemistry for· the determination of nutrients will be performed on samples taken 
in and near to the selected sites. Light irradiance data will be collected as often as feasible for 
correlation with productivity rates. I 

Streams that flow into the nearshore area will be sampled for total organic carbon four times 
during the year. Stream flow rates and capacities will be estimated in order to estimate the 
total carbon input from this source. 
' ~ - ~ 

Stable carbon isotope ratios can be used to determine the source of primary productivity used 
by various organisms. Niti:ogen isotopes can be used to look at differences in trophic feeding. 
Isotope ratios will be determilled for the sources of carbon including phytoplankton, _benthic 
seaweeds, detritus, participate and dissolved organic matte.r and 'herring .eggs. Additionally, 
stable isotope ratios (C and N) will be deteimined for several different organisms which use 
different feeding strategies. Such organisms will include a grazer, suspension feeder, detritus 
feeder and predator. Isotope ratios will be compared to those from the sources of carbon. The 
isotope ratio will' be determined throughout the year in order to determine seasonal variation in 

1 feeding strategies and relative importance of carbon sources.. This aspect of the study wiU be 
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closely coordinated with other trophic interaction studies proposed by NBS and UAE 

Spring 1995 

June 1995-June 1997 

Site selection. 

Sampling for photosynthesis, nutrients, light levels and isotopic 
rations. These will be done four times a year at quarterly intervals. 
One sampling date will coincide with the spring algal bloom in 
March. 

Data compilation and analysis will be ongoing throughout the year. There should be a 
minimum of two years of sampling for estimation of year to· year variation. Annual reports will 
be submitted by April of each year. 

D. Tecl!mical Support 

Laboratory analysis of stable isotope samples and CHN samples will be required. 

E. 

Field work will take place near and at ·selected sheltered rocky sites in Prince ·William Sound .. 
Laboratory analyses will be done at the University of Alaska, both at Fairbanks and at the 
Juneau Center, School of Fisheries and Ocean Sciences. 

PROJECT IMPLEMENTATION 

This project should be implemented by the National Biological Survey as part of its nearshore 
ecosystem study. The study should be closely coordinated with others that propose to look at 
energy flows in the nearshore food webs. 

COORDJINATION OF INTEGRATED RESEARCH EFFORT 

This project is designed to be closely coordinated with nearshore food web studies of University 
of Alaska Fairbanks and the Prince William Sound Science Center, and with the nearshore 
trophic studies proposed by the National Biological Survey. Collaboration will occur with the 
SEA study through oceanography, herring projects, nearshore fish and avian predation. This 
study will provide information to other studies concerning how fixed carbon is· routed to the 
nearshore organisms. · 
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Primary Productivity as a Factor in Recovery Number: 95025J 

FY 95 BUDGET ($K) 

Personnel 141.0 
Travel 11.4 
Contractual 77.2 

' 
' I Commodities 16.3 
' ! 

Equipment 6.5 
Subtotal 252.4 

Indirect Costs 63.0 
Total 315.4 
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JFive-year: Plallll to Remove PJredators firom Seabird Colonies 

Project Numbe:r: 

Restoration Category: 

P:roposed By: 

Lead Tmstee :Agency: 

Cost FY 95: 

Cost FY 96: 

Total Cost: 

Du:ration: 

Geog:raphlc Alrea: 

Injured Resource/Se:rvice: 

INTRODUCTION 

95042 

General Restoration', 

Pacific Seabird Group 
· 4001 North' Ninth St. #1801 
· Arlington, VA 22203 

(202) 778-2240 

DOI 

$75,000 

$0 

$75,000 

1 year 

There is no field work for this project. 

Multiple resources, including marbled murrelet, common 
murre, pigeon guillemot, black 'oystercatcher 

This project will produce a practicable five-year plan whereby all introduced foxes, rats, ground 
squirrels and other alien mammals that have reduced nesting habitat at present and former 
seabird colonies in Alaska will be identified and recommendations will be made for their · 
removal. We will produce a colony catalog on CD-ROM as well as hard copy of colonies· 
where alien mammals should be removed. The five-year plan will identify cost-effective 
method(s) of removing alien mammals and establish a milestone and activity time line whereby 
removal from all islands can be accomplished within five years. The five-year plan will identify 
any needed regulatory activities (such as licensing or permitting the use of M-44's and 1080) 

' and propose a strategy by which such approvals can be obtained. · ' 

During the past two years, the Pacific Seabird Group has asked the U.S. Fish & Wildlife 
Service either to fund this project itself, or to ask the EVOS Trustee Council to fund it. ·To the 
best of our knowledge, FWS has never asked the Trustee Council to fund this work, although 
the Trustee Council funded a pilot project to remove predators from two islands during FY94 
(Project 94041 ). · · 
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The seabird species affected by this project include common murres, marbled murrelets, Kittlitz' 
murrelets, pigeon guillemots, tufted puffins, black oystercatchers, cormorants, black-legged 
kittiwakes and ancient murrelets. Some of these species suffered severe losses in the spill, but 
little work has been done to restore their populations. While most of the islands are outside of 
the Trustee Council's definition of spill area, all of the bird species killed in the spill are 
migratory. Common murres throughout their range in the Gulf of Alaska and the Aleutian 
Islands are probably genetically linked. Banding studies of alcids indicate that substantial 
numbers of young birds prospect for breeding sites long distances from their natal colony, such 
as the distance from the Aleutians to Prince William Sound. Colonies outside the Trustee 
Council's definition of the oil spill area are a source of birds that can and will recolonize 
damaged colonies. NOAA's proposed natural resource damage assessment rules (January 1994) 
allow for restoration of resources beyond the oil spill area when such resources have been 
damaged .. 

NEED lFOR THE PROJECT 

The five-year plan will provide state and federal trustees with a realistic approach to restoring 
Alaska's seabird colonies. Because biologists have eliminated predators from some breeding 
islands, we can estimate the increase in the population of seabirds that has occurred once 
predators such as rats and foxes have been removed. After Kaligagan Island was stocked with 
foxes in 1921, its seabird population plunged so low that the renowned Alaska naturalist Olaus 
Murie recommended that it continue as a fox farm. In the 1980s, after foxes had died out, 
Kaligagan had 125,000 burrowing seabirds. FWS biologists have described dramatic increases in 
bird populations after foxes were removed from Nizki-Alaid Island in the western Aleutians. 
They found particularly impressive increases for loons, pelagic cormorant, Aleutian green
winged teal, common eider, glaucous-winged gull and tufted puffin. At a 600 hectare island off 
Newfoundland, twelve foxes consumed 31,000 Leach's storm-petrels in one breeding season. 
Alien predators obviously can devastate seabird colonies. 

Arctic fox, red fox (:introduced for commercial ranching) or rats occur on dozens of islands in 
the Alaska Maritime National Wildlife Refuge. We canp.ot estimate with any precision the 
increase in population if the island ecosystems in the Alaska Maritime National Wildlife Refuge 
were restored to. their natural, predator-free condition. We believe that increases per island 
would range from 10,000 to 150,000 birds. It is possible that a few decades following predator 
removal a colony of one million or more birds might be reestablished. Accordingly, ali~n 
predators on the Alaska Maritime National Wildlife Refuge depress seabird populations in the 
order of one to ten Exxon Valdez oil spills. 

The Trustee Council should plan for wmpensatory restoration in breeding areas outside of the 
spill area. This project will provide a framework for large-scale, cost-effective compensatory 
restoration. 
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Five-Year Plan to Remove Predators from Seabird Colonies 

PROJECT DESIGN 

Objectives 

1. Identify all present and former seabird colonies that are ,limited by alien mammals. 

2. Propose a method to remove each· alien population of mammals from the colony in 
conjunction with the Alaska Maritime National Wildlife Refuge. 

3. Develop a five-year plan whereby all such populations could be removed. 

B. Methods 

1. Literature search and consultations with federal, state and other natural resource 
managers to identify all islands with introduced predators. 

2. Consult with FWS, ADFG, USDA Animal Damage Control, and predator removal 
experts abroad to identify the most efficacious removal techniques. 

C. Schedule 

Activity 
Contract Award 
Work Begins 
Literature search completed 
Agency/ experts contacts completed 
Draft Report for comment 
Final Report 

Month 
.Q 
1 
3 
5 
8 

11 

The draft report can be available for public comment if the Trustee Council believes that this 
would be necessary. 

D. Technical Support 

PSG will nee.d access to the FWS colony catalog data base. 

~· Location 

Juneau, Anchorage, Homer, Aleuti~n Islands 

PROJECT IMPLEMENTATION 

__ I For over two years, PSG has urged FWS to undertake this project. PSG is p~epared to 
facilitate this project by functioning as the lead organization. 
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Five-Year Plan to Remove Predators from Seabird Colonies Project Number: 95042 

PSG is an international organization that was founded in 1972 to promote knowledge, study and 
conservation of Pacific seabirds. PSG draws its members from the entire Pacific Basin, and 
includes biologists who have research interests in Pacific seabirds, state and federal officials who 
manage seabird refuges and individuals with interests in marine conservation. PSG has hosted 
symposia on the biology and management of virtually every seabird species affected by the 
Exxon Valdez oil spill, and has sponsored symposia on the effects of the spill on seabirds. As 
such, PSG is uniquely qualified to implement this project. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

This project can be integrated with project No. 94041 that removes predators from two colonies. 
Moreover, if the, Trustee Council were to fund predator removal from additional colonies 
during FY95 (as PSG would urge it to do), this project would be integrated with any such 
project(s). 

FY 95 BUDGET ($K) 

Sub-contract(s) 50.0 
Travel 8.0 
Commodities (supplies, telephone, etc) 2.0 
General administration/ overhead 15.0 

Total 75.0 
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Cordova Cntthroat Tront Habitat Rehabilit~tfton 

Project Number: 

Restoration Category: 

Proposed By: 

Cost FY 95:' 

Cost FY 96: 

'fotall Cost: 

Injured Resou.:rcefSemce: 

INTRODUCTION 

95043A 

General Restoration 

. USFS 

'$26,400 

$0 

$26,400 

1 year 

Streams in Eyak Lake basin and in logged areas near 
Cordova· 

Cuitliroat trout 

In recent years there has been increasing concern over the cutthroat trout populations in the 
Prince William Sound area. Studies by the Alaska Department of Fish and Game show that 
cutthroat trout were adversely affected by the Exxon Valdez oil spill. Areas in Prince William 
Sound have been closed to cutthroat fishing, and reduced limits and size restrictions have been 
imposed in. the remaining aie3$. In addition, road construction and other development around 
Eyak Lake, near Cordova, has eliminated cutthroat spawning habitat. Recent timber harvesting. 
east of Cordova could possibly have adverse effects on cutthroat habitat, although no j. 
assessment has yet been made. · 

The Cordova Ranger District proposes to work With the City of Cordova, the State ·of Alaska, 
and the Eyak Corporation, to identify degraded cutthroat habitat and develop a restoration or 
enhancement program. Although the areas identified so far are not on Forest Service land, 
adjacent Forest Service lands or recreation sites could be affected. In addition, if cutthroat 
populations in Eyak Lake and other areas are restored, 'there would be less fishing pressure on 
some of the· small cutthroat stocks in streams on Forest Service lands. 

The initial role of the Forest Service would be to take the lead in contacting the other groups 
and developing a memorandum of understanding. H the groups agree to undertake a cutthroat 
habitat restoration program, the Forest Service could help identify the work that needs to be 
done, develop proposals, obtain permits, and work on the envif'onmen,tal analysis. 

- 1 -



Cordova Cutthroat Trout Habitat Project Number: 95043A 

Once the work is identified, additional funding will be needed to carry out the projects, most 
likely in FY 1996. The landowners should be responsible for hiring the crews to work on their 
lands. This will help ensure that members of the local community are hired. The role of the 
Forest Service at this point would be to provide some technical assistance, if needed, and to 
~valuate the work that has been done. 

NEED JFOR THE PROJECT 

Historically Eyak Lake supported a good cutthroat sport fishery with estimated harvests ranging 
from 90 to 833 during the period from 1977 to 1989. The loss of spawning habitat from the 
construction of roads, a water treatment plant, and housing seems to have adversely affected the 
population, however. Although there is only anecdotal information and limited data from a 
study in 1991 by ADFG, it appears that the population has declined dramatically. 

In the areas east of Cordova where timber harvesting has occurred, there is little or no 
information as to whether cutthroat habitat has been affected. These areas do surround several 
lakes which have cutthroat and include the streams where cutthroat spawning would take place. 

In both cases there is a need to determine what damage has been done, what potential 
problems exist, and how to remedy the situation. In some of the logged areas, for example, all 
that may be needed could be the rehabHitation of the roads to halt sedimentation of:the 
streams. Around Eyak Lake it may be necessary to construct additional spawning area or reset 
culverts so they do not block cutthroat migration. Most of all, it is important to identify the 
problems that exist so measures can be taken before the cutthroat populations are further 
impacted. 

Speaking in more general terms, there are a number of other reasons for preserving or 
enhancing the cutthroat populations in the Cordova area. Although the Cordova area was not in 
the direct path of the oil spill, the study by ADFG found that cutthroat trout can stray 
considerable distances. Thus, it is possible that Cordova stocks have been affected. This study 
also suggests that. the effects of the oil spin may have spread into unoiled areas in 1990, 
affecting the growth of Dolly Varden char. While no adverse affects were noted for cutthroat in 
unoHed areas, th~re could still be residual effects that 'have gone undetected. 

There are also some genetic concerns that need to be addressed. Since Prince William Sound is 
the northern limit of the cutthroat trout's range, there may be unique g~netic stocks which have 
adapted to the extreme conditions here. The local populations should be protected until genetic 
studies have been conducted. 

Cutthroat trout also provide a popular sport fishery in the spring and early summer before the 
salmon runs begin, especially for fly fishermen. As tourism increases, and especially if the 
Copper River Highway is completed, fishing pressure will increase in the Cordova area. H will 
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Cordova Cutthroat Trout Habitat , , Project Number: 95043A 

be important to maintain or enhance the fish populations 'tO preserve the recreational 
experience and the economic benefits derived from sport fishing, as ,well as the biological 
vitality of the stocks. , 

PROJECT DESIGN 

A. Objediives 

The main objective for ~FY 1995 would be to identify habitat restoration opportunities in the 
Cordova area. This would require coordination and cooperation among the City of Cordova, 'the 
Eyak Corporation, the State of Alaska, arid the l).S. Forest Service since these entities are the 
principal landowners .in the area. Once the opportunities are identified, the groups would need 
to develop a memorandum of understanding to determine the responsibilities each group will 
have for implementing the restoration work. The actual project work would be funded 
separately for FY 1996. ' 

R Methods 

The Cordova Ranger District would take the lead in arranging and facilitating meetings with , 
these groups and other interested parties. li there is sufficient interest and agreement, the 
preliminary surveys and assessments would then be carried out, preferably with representatives 
from all of the groups. However, the Alaska Department of Fish and G~e and the U.S. Forest 
Service would be expected to provide technical expertise as to ~how to conduct the surveys and 
the rehabilitation work. A project work plan would then be submitted to the parties for 
approval. 

The surveys and assessments would require a three-p'erson crew for tWo 'months. Each of the 
streams in developed or altered areas would need to be surveyed. Special attention would be 
given to road crossings and other areas where erosion or migration barriers would be likely to 
occur. As the crews walk the streams, the amount of spawning and rearing area would need to 
be recorded, problem areas would be identified, and restoration prescriptions or enhancement 
opportunities would be noted~ , 

c. Schedulle 

October 1994 - February 1995 

May- June 1995 

July 1995 

Develop memorandum arid commitment of personnel for 
preliminary surveys. , , , 
Conduct surveys to assess project needs. Prepare project' work 
plan. 
Decision on project plan. 
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Cordova Cutthroat Trout Habitat Project Number: 95043A 

D. Techniicall Support 

Technical expertise on the rehabilitation of logging roads, tree. planting and other silvicultural 
practices, and hydrology may be needed to carry out the surveys and assessments. There are 
qualified Forest Service personnel that could perform some of this work, but other parties may 
also have qualified personneL Selection of the assessment team will need to be developed 
during the meetings. 

The proposed project area would include the Eyak Lake watershed near Cordova (Cordova C-5 
quadrangle, T15S, RlW and R2W) and the logged areas approximately 13 miles east of 
Cordova (Cordova C-4 quadrangle, T15S, RlW) around Lake Elsner and several other small 
lakes. , 

JPROJEC'll' IMPJLEMJENTA11'ION 

The Cordova Ranger District could arrange the meetings and discussions, but after that the 
duties would be shared by an of the aforementioned parties. The main part of the habitat 
survey work and the identifi~ation of restoration and enhancement opportunities could be 
carried out by the Forest Service, since the agency has experience in this area. However, it 
would be best if aH of the parties involved could provide as much inputo as possible. The actual 
implementation of the restoration work would be carried' out by contractors, employees of the 
Eyak Corporation, or other personnel. 

COORDINATION OF INTEGRATED lRESlEARClHI ElFFORT 

Not applicable. 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

21.6 
0.8 

'0.0 
0.0 
0.8 

23.2 
3.2 > 

26.4 
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Cutthroat T~rout aHll.d. DoUy Varden RellllabHitatiion hn Western Prillll.ce William 
Sou.Hll.di 

Project Number: 95043B 

Restorationm Category: General Restoration 

Proposed By: USFS 

Cost FY 95: $132,200 

Cost FY 96: Unknown' 

Total\ Cost: Unknown 

Dmatiom 4 years 

Geographic AI'ea: Prince William Sound 

IIDJ.ju:red Resou:rce/§ernce: Cutthroat trout and Dolly Varden 

INTRODUCTION 

Although cutthroat trout and Dolly Varden overwinter and spawn in freshwater, these fish use 
nearshore and estuarine' habitat for feeding throughout their lives. The highest concentrations of 
petroleum hydrocarbon metabolites 'in bile of all fish sampled in 1989 were found in Dolly 
Varden. The larger cutthroat trout also showed- higher levels ofmortality in oiled than in 
unoiled areas. 

Tagging studies demonstrated that the annual mortality of adult Dolly Varden in oiled areas 
was 32 percent greater than in unoiled areas. In 1989-1990, there was 57 percent greater 
mortality, and in 1990-1991, a 65 ,percent greater ~ortality, in oiled streams versus unoiled 
streams. 

Cutthroat trout growth rates, in oiled areas were 68 percent in 1989-1990 and 71 percent in 
1990-1991 of those in unoiled areas. Although concentrations of bile hydrocarbons were greatly 
reduced in 1990 and 1991, indicating less exposure to oil, it is unclear why differences persist in 
survival rates between oiled and unoiled streams. 

Prince William Sound (PWS) is the northern extent of the range' of cutthroat trout. The 
cutthroat stocks known to exist within PWS are few in number, rarely number more than 1,000 
individuals, and are geographically isolated from each other. Of 143 streams surveyed for 
spawning salmon in PWS in 1989, only 10 contained anadromous cutthroat trout. These fish 
have a lim:i.ted home range and do not migrate over great expanses of water: These small 
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Cutthroat and Varden Rehabilitation in Western PWS Number: 95043B 

populations are vulnerable to exploitation and habitat alterations. Dolly Varden and cutthroat 
trout in oiled areas may have sustained a sublethal injury (slower growth in oiled areas). 
Scientists cannot estimate a recovery time without further study. 

A combination of habitat improvements and decreased harvests could increase overall survival 
of those stocks impacted by the oil spill. By decreasing mortality the freshwater phases of the 
life cycle, habitat improvements in the fre~hwater environments can mitigate the increased 
mortality experienced in the nearshore and estuarine habitats. As the principal land manager in 
Prince William Sound, the US Forest Service will undertake habitat improvements in the 
freshwater habitats of Dolly Varden and cutthroat trout. ADF&G has promulgated regulations 
and emergency closures which increase survival by a decreased harvest of Dolly Varden during 
spawning periods ~and eliminating the harvest of cutthroat trout in the oiled~areas of Prince 
William Sound. 

PROJECT DESCRIPTION 

A. Objectives 

The objectives are to restore, improve, and enhance cutthroat trout and Dolly Varden rearing 
and spawning habitat in PWS. 

B. Methods 

~Field surveys in 1994 will test for presence\absence and further evaluate the proposed 
structures at each site in order to write the NEP A documents. The interim report will consist of 
copies of NEP A documents prepared at that date. Habitat improvements will be constructed in 
1995. Pre~monitoring will also occur in 1995. 

This project entails the use of some or all of the approved instream habitat techniques, 
including: channel blocks, boulder placement, cover logs and root wads, tree cover, bank cribs 
with cover logs, logs and bank shelters, single-wing and double wing deflectors, deflectors and 
cover logs, channel constrictors, cross logs and revetments, wedge dams, and:K dams. 

Channel Blocks 
Channel blocks consolidate braided ~hannels into a single, deeper channel and, subsequently, 
create additional fish holding habitat. These structures may also be used to maintain stream 
meanders where flood flows have eroded a channel through the meander. These structures hold 
normal or moderately high flows the meander channels, but still allow flood waters to 
overflow in the blocked channels. They can also collect gravel suitable for spawning. 

Boulder Placement 
Boulders provide overhead cover and resting areas. Added depth is also created by scouring as 
a result of reduced channel capacity and increased velocity. 

2 

i 

I 
i 

' I 
I 

I 

I 
I 
i 

I 
I 



I 

' I 

Cutthroat and Dolly Varden Rehabilitation in Western PWS 

Cover Logs and Rootwads 
These structures prqvide overhead cover in sections of streani where existing water depth may 
be adequate but cover is lacking. 

Tree Covers 
Trees placed in proper locations provide excellent overhead cover and an ideal substrate for 
aquatic orgamsms. In addition, trees serve as deflectors which constrict wide, shallow channels 
and increase stream velocity. This· results in sediment flushing and the creation of deeper scour 
pools and pockets of spawning substrate. 

Bank Cribs with Cover Logs 
These structures protect unstable banks, while at the .same time providing excellent overhead 
cover for fish. 

Log and Bank Shelters · 
Log and bank shelters provide overhead cover. Some streambank protection is also provided, 
although less than with cribs. Brush and other woody material attached to the platforms provide 
additional benefit by harboring insects and other fish food .organisms. 

Singl'e-Wing Deflect~rs 
These structures constrict and divert water flow so that stream meanders and pools and pockets 
of spawning gravel are formed by scouring and relocation of fine sediment and gravel. 

Double-Wing Deflectors 
Double-wing deflectors. create midchannel pools through scouring action in shallow sections of 
streams. 

Deflectors and Cover Logs . 
Deflector and cover logs are similar to a single-wing deflectors" Cover logs ensure bank stability 
where suitable boulders, tree stumps, or stable banks are lacking. 

Channel Constrictors . , 
These structures serve as modified deflectors designed to create overhead cover similar to that 
provided by undercut banks. 

Cross Log and Revetment 
Cross log and revetments create scour pools by the action of water pouring over or under cross 
logs. Revetment logs create overhead cover and protect the bank at the·same time. 

Wedge Dam and K Dam 
These structures create pools or deeper water through· scouring action in shallow sections of 
stream. In continuous, steep gradients, the short, upstream break in gradient also provides 
resting and spawning area, often holding more fish than the deeper pool below. The quiet water 
above the structure and the edges of the pool below also act as a trap for spawning gravel and 

' organic material used as food· by stream invertebrates . :. 
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Gabions 
Where proper size rocks are available, Gabions can be used in lieu of logs for structure designs 
such as deflectors, dams, and bank abutments. 

Brush Bundles 
Brush bundles can be used to provide fish hiding cover in a stream or lake which can decrease 
competition for space with more aggressive species. Bundles create visual obstructions, reducing 
interspecific competitive interactions, allowing more fish to inhabit preferred habitats. 

Alltema~D.ve Me~llllods 

In addition to the .present proposal, alternatives considered to mitigate effects on cutthroat trout 
and Dolly Varden induded: decreasing fishing mortality, transplanting cutthroat trout and Dolly 
Varden char from healthy populations, starting new cutthroat trout and Dolly Varden 
populations, and redirecting sport fisheries by planting other species in barriered lakes. These 
alternatives were dropped from further consideration for reasons described below. 

Decrease fishing mortality 
Decreasing fishing mortality, especially during the vulnerable spawning seasons, can increase the 
overall survival of cutthroat trout and DoHy Varden. The most effective method of changing 
fishing mortality is through controlling fishing seasons, bag limits and areas. This alternativ:e is 
not available to the principal land manager, the US Forest Service, under the present 
management authorities but is being implemented by ADFG. Harvest regulation for sport and 
commercial fishing is managed by the .A1.aska Department of Fish and Game. ADFG has 
promulgated regulations and emergency closures which increase survival by a decreased harvest 
of Dolly Varden during spawning periods and eliminating the harvest of cutthroat trout in the 
oiled areas of Prince WiUiam Sound. 

Transplant cutthroat trout and Dolly Varden char from healthy populations 
Populations sustaining higher mortalities or decreased reproductive success due to hydrocarbon 
metabolites could be supplemented by trout from other healthy populations. Because no genetic 
evaluations of stock separation among the populations in Prince WiHiam Sound have been 
undertaken, and b~cause little information is known of immigration between: geographic areas, 
there is little basis for evaluating whether a potential donor stock is available. 

Start new cutthroat trout and DoUy Varden populations 
New populations established in presently uninhabited locations could increase the effective 
populatien size of the cutthroat trout and Dolly Varden meta-populations in Prince William 
Sound. Because competitive abilities of these two species is low compared to other salmonids, 
this would need to be habitats in which pacific salmon are at low abundance or absent. At this 
time, no areas have been identified in which to start new populations. Due to lack of 
information on present stocks, there is little basis for selecting either parent stocks· or 
appropriate locatio~s for stocking. 

Redirect sport fisheries by planting other species in barriered lakes 
Harvest mortality on cutthroat and Dolly Varden trout could be decreased by substituting other :' 
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Cutthroat and Dolly Varden Rehabilitation in Western PWS Project Number: 95043B 

sport fishing opportunities. New fishable populations of trout such as rainbow or grayling could 
decrease fishing pressure on cutthroat and Dolly Varden trout. These would have to be planted 
in lakes in which they will not cause harm to other species, such as barren or barriered lakes. 
Because rainbow trout and grayling are not endemic to Prince William Sound, it is likely that 
they will have limited survival ability. Moiritoring of rainbow planted Granite Bay Lake, western 
PWS in 1990 by ADF&G will' give further information relevant to their ability to survive in 
Prince William Sound and to substitute for cutthroat trout and Dolly Varden sport fisheries. 

c. s~llledllll!e 

Because approval and funding 0f projects were delayed, the anticipated schedule listed in the 
proposal (Table 1) must change. The N a donal ,Environmental Policy Act (NEP A) requires that 
actions affecting resources on the National Forest be analyzed for their potential effects on the 
environment prior to implementation of the project . 

The original time line scheduled the EA's to be completed between 10/93 and 1/94. Prior to 
10/93 all the instream field reconnaissance had not been completed. The funding and the 
opportunity to complete the field work were not available during the fall and winter of 1993. 
Without site specific stream habitat information the EA cannot be completed. 

Construction of habitat improvements in 1994 was predicated on completion of NEP A 
documents prior to planning for the 1994 summer field season. Since potential effects of 
construction of instream structures are to be mitigated by limiting these activities to timing 
windows outside those periods in which spawning adults or eggs are present in the streams, 
streams with both spring and fall spawning species may have severely constricted windows 
limited to two to four weeks in May and June. 

The Forest Service, initiated public scoping in January 1994. Habitat surveys must precede the 
EA decisions. These surveys would be completed during the 1994 field season (5/94-10/94). 
After the surveys are complete the EA's can be completed for public review and a decision 
made. Instream enhancement activities could then be allowed, depending on the decision that is 
made. These enhancements would most likely be constructed in May and June, 1995, to meet 
the narrow construction- time window allowed-for instream habitat improvements. The attached 
budget reflects the changes requested to complete the project in 1995. 

Table 1: Anticipated schedule of events for proposed projects. Time periods listed in brackets 
are the time period projected in the original proposal. 

Activity 
Habitat surveys 

Stream rnonitortilg 

Time Period 

5 

05/94 - 11 /94 
(02/94 - 07/94) 

05/94 - 05/95 
(02/94 - 06/94) 



Cutthroat and Dolly Varden Rehabilitation in Western PWS 

NEP A scoping & writing 

Project construction 

Estimate fish abundance & distribution 

Analyze data, write project report 

Submit annual project report 

D. TechmcaR Support 

01/94 ;_ 12/94 
(10/93 - 01/94) 

05/95 - 07/95 
(05/94 - 07 /94) 

08/95 - 11 /96 
(08/94 -11/94) 

12/94 - 04/95, 
12/95 - 04/96 
(10/94 - 04/95) 

04/95 ,04/96 
(04/95) 

Project Number: 95043B 

The Forest Service hydrologist will be requested to review the suitability of the proposed 
structures for the hydrological regime of each stream. 

E. Locatiollll. 

All sites are located in Prince William Sound. Potential improvements which will ,be further 
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investigated include: ]_. 

Otter Creek and Lake. Bay of Isles. Knight Island ... , 
Otter Creek is the site of a fish pass which is being modified to improve passage for pinks and 
cutthroat (project 94139). The value of brush bundles for hiding cover, structures to collect 
spawning gravel and brush cover structures in the steeper area with larger substrate wiU be 
investigated. 

Cowpen Lake. Unakwik Inlet 
The emphasis at this lake will be cover structures in the inlet and outlet stream to provide 
additional cover and spawning gravel for cutthroat trout competing with ·coho salmon. Structures 
to collect spawning gravel and create resting pools with hiding cover are planned for the inlet 
stream. Cover in the form of increased pool size and hiding areas made of brush bundles are 
being considered in the upper end of the outlet stream which flows, intermittently in dry periods 
trapping cutthroat trout and, Dolly Varden in pools. 
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Cutthroat and Dolly Varden Rehabilitation in Western PWS Project Number: 95,043B 

Gumboot Lakes. Eshamy Bay 
The creek, also called Gunboat Creek, is located in a muskeg flat on the northeastern shore of 
the lake. The channel has two small faces which impede fish passage upstream. Potential 
enhancements include blasting two pools in the lower gradient boulder /bedrock, section to 
lower the gradient and provide pools and placing five brush: bundles in the upper section. 

Billy's Hole. Long Bay (Northern PWS near Columbia Bay) 
A short, wide and shallow channel connects a small lake to· the larger 80 acre lake. Small 
structures to provide cover would be provided in this short connecting stream. Trout habitat can 
potentially be improved by constructing cover structures in a large semi-braided inlet channel 

Sockeye Creek and Lake. Bay of Isles. Knight Island 
The major western inlet will be considered for large structures to stabilize gravel in the high 
gradient section and brush bundles will be considered for the lower gradient areas where no , 
salmon spawning is occurring. Large woody debris may be placed in the upper end of the 
southeast tributary of the lake to stabilize graveL Implementation of the project on th1s site 
must await confirmation that moneys can legally be spent by the Forest Service on private 
lands. 

Unnamed lake in Heather Inlet. Columbia Bay 
This site is .an ahernate site that will be· considered if approval to expend money on private 
lands is delayed. Structures designed to create pool habitat for cutthroat trout in the shallow, 
low gradient inlet stream are being considered. Possible modification of barriers in the outlet 
stream will be evaluated . , · 

EA's will be required with information specific to each project. EA's must be reviewed for 
compliance with Coastal Zone Management regulations by the State of Alaska. Projects in 
eastern Prince William Sound may require review at, the District level while projects in the 
Wilderness Study Area in western Prince William Sound require. extensive review at the 
District, Forest and Regiomillevels of the Forest Service. These projects also require 
coordination with the land owners and are as follows. , , 

Title 16 compliance is needed for activities on private lands. Cooperative agreements with the 
land owners will specify the need for them to apply for Title 16 permits. 

Table 2: Land ownership and Wilderness status of proposed sites, and NEP A documentation 
required for proposed projects. , · 

Project Location 

Otter Creek and Lake 

Land Owner 

USPS land, within Wilderness Study 
Area 

7 

NEPA 

EA 



Cutthroat and Dolly Varden Rehabilitation in Western PWS 

Cowpen Lake 

Gumboot Creek and 
Lakes 

Billy's Hole Lake 

Sockeye Creek and Lake 

Columbia Bay 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
General Administration 

Project Total 

USFS land, within Wilderness Study 
Area 

USFS land, within Wilderness Study 
Area 

USFS land, within Wilderness Study 
Area 

CAC land, within Wilderness Study 
Area 

USFS land, within Wilderness Study 
Area 

82.9 
1.6 
4.4 

16.8 
13.8 

119.5 
12.7 

132.2 

8 
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Greerm Island Jhdertidal Restoration Mollll.ntoringo 

Project Number: . 95045 

Restoration CategoJrY: Monitoring (new) 

Proposed By: University of Alaska Fairbanks 

I..ead Tlrustee Agency: USFS 

Cost lFY ·95: $113,414 

Cost FY 96: $112,955 

Total Cost $343,033 

· Duration~ 3 years ' '. 

Geographic Area: Prince William Sound 

INTRODUCTION 

·we propose the first year of a three year effort to update and expand a project to monitor natural 
recovery of biological diversity and community structure in intertidal and shoreline ecosystems of 
outer Prince William Sound affected by the Exxon Valdez oil spill. In 1986 we began a project to 
document the biological diversity features of Green Island. In late March 1989 oil from the Exxon 
Valdez arrived at Green Island. In August 1989 we established intertidal· and shoreline monitoring 
transects in 3 locations at Green and Little Green Island that had received heavy, moderate, and 
light oiling. The plots were remeasu:red in June 1990, and two publications resulted. Funding and 
support came from the University of Alaska and USDA Forest Service PNW Research Station. No 
money from the Exxon Valdez process was obtained to support the Green Island. project." The study 
has been halted for lack of funding since. With this project we propose to continue our monitoring 
at Green Island and Little Green Island, and add a control (unoiled) site to be established at 
Hinchinbrook Island. This project will: 

1. Update and analyze changes in abundance 'of intertidal organisms on the transects since 1989,.. 
90; 

2. Determine overall changes in species richness since 1989/1986; 
' ' ' 

3. Document growth and community structure of Fucus that. have recruited since 1989; 

4. Compare community structure and species richness of the oiled sites with non-oiled sites to 
be established. · ' · · 
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Green Island Intertidal Monitoring Project Number: 95045 

This project win provide a basis for determining the rate and degree of recovery from the spHf in a 
representative heavHy affected area, continue and update documentation of a site studied before the 
spin and now dedicated to long-tenn. research and monitoring use, and generate reports, data bases, 
scientific literature, and public information. · 

NEED FOR THE PROJECT 

Intertidal organisms are Hsted as one of the biological resources not recovering from the spilL 
Monitoring natural recovery has been identified as one of the primary restoration strategies for 
intertidal organisms, along with conducting research to find out why these resources are not 
recovering. While. the lower and to some extent the middle intertidal zone are recovering, injury 
persists in the upper intertidal zone. In a previous paper on our Green Island sttidy we proposed a 
conceptual scheme and explanation for why oil damage should be expected to be most severe at the 
upper :intertidal leveL We also suggested in that change to community structure was one of the 
major effects of the spin in our study area. 

This proposed project will identify the pattern and rate of natural recovery on sites of different 
oiling severity and especiaHy the continuing effects of the disruption cause by the spin - how 
community structure and composition has changed. A unique element of this proposed project is 
that we carried out taxonomic surveys in 1986 before the spill and thus we have some idea of how 
our site has been affected by the spin in particular. We also have voucher specimens, quantitative 
data, and photo documentation of intertidal sites matched to beach transects above with derived 
index values for the amount of oiling from 1989 and 1990. These are particulady valuable data sets 
given the importance of the time dimension in recovery processes. Ap..y totaHy new studies begun 
now, no matter how well planned, would have to ignore or infer the previous condition of the 
community, making meaningful comparison difficult. 

PJRO.ffiCT DESIGN 

A. Objectnves 

There are three main elements to successful data coHection in a biotic monitoring project: 

1. 

2. 

3. 

estabHshing high-resolution spatial control in order to be able to relocate individual smaU 
areas and organisms, 

positively identifying species to ensure that changes seen between monitoring dates are 
properly assigned among species, and 

quantifying the abundance of species. 
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To date, our Green Island project has concentrated on tasks 1 and 2; we propose to expand that ;~_i 
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Green Island Intertidal Monitoring 

work at Green Island and establish an unoiled control site on Hinchinbrook Island. We have been 
impressed with the dynamic forces .the surf zone and have already experienced a significant loss 
of our permanent plot markers. Rehabilitation of markers is an important continuing task. 

To accomplish our objectives we have identified four project tasks. 

1. 

2. 

Update beach and intertidal transects. We propose to monitor our original transects in field 
season 1995, and thus be able to report results based on a ·comparison with 1989 and 1990 
data. We will establish spatial control on the study locations and intensive study locations 
will be grided. 

Expand the area of coverage and obtain and unoiled control site. A gap -in our existing data 
base is the lack of an unoiled control site that :matches the characteristics of our study area. 
We have identified a suitable area on Hinchinbrook Island and propose to establish a 
replicate monitoring installation early on in the project. We al_so are convinced of the need 
to expand the size of the plots we are monitoring to collect more data for the field effort and 
to overcome a large natural variability term. · 

3. Complete a biosystematic survey, species lists, and design a protocol to resample with the 
same intensity for the future. A master species Hst is a cumulative product, but we believe it 
is necessary to design a species diversity sampling protocol that can be repeated at intervals 
with some confidence of comparability. · , 

4. Investigate winter and spring conditions. We have observed already the dramatic differences 
between summer and winter beach conditions. , We believe that fall/winter site visits are 
necessary to observe and document some of the forces and immediate effects of winter 
stonns. 

Our three working hypotheses at this point are: 

1. Mussels and other bivalves formerly restricted to crevice refuges on Green Island will 
successfully colonize exposed habitats, reducing the abundance of formerly dominant primary 
producers. · 

2. Simultaneous mass mortality disrupted the natural patch dynamic regime of disturbance in 
rocky intertidal habitats and is leading to a uniform, ~ocally less diverse community structure 
in the area affected by the Exxon Valdez spilL 

3. Opportunistic green filamentous algae will occupy growing space released by ·delayed 
mortality of the pre-spill organisms. To the degree that the green algae persist in local 
habitat patches in the 1993-1996 time period they are indicators of continuing, local chronic 
oil inju:cy. 

Methods 
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In 1989 at each site we established horizontal beach transects to map the extent and distribution of 
oiL Mapping extended from about MHHW (or 3 m above tidal datum) inland to the line of alder 
shrubs. Patches of oil along the beach larger than 30 em along either axis were mapped in their 
entirety. The extent of oil coverage along the beach was mapped in percent cover classes. In the 
intertidal zone, we established 3 parallel transects oriented perpendicular to the shoreline. Along 
each transect line we established plots of 0.5 m x 0.5 mat vertical intervals of 1.0 m to determine 
the condition of marine organisms and communities. We photographed the intertidal plots and took 
notes and made collections of the plants and animals present, and noted the oiling condition. We 
made cover and abundance measurements from 8" x 10" black and white prints of the photos. 
Both the horizontal and vertical transects were pennanently marked. During an extreme high tide 
stage we observed patches of oil or tar that were stranded on the lower beach to determine the 
potential for oil remobli.lization. 

We will foHow the methods of Jones et al. (1980) for monitoring rocky intertidal sites. We will 
obtain quantitative measures of cover/abundance through direct observation and sequential 
photography. We will expand the coverage of plots in our existing transects to an area that will 
allow characterization of the entire community and statistically valid estimation of the abundance of 
special species. 

Special target species will be closely monitored within the transects and surrounding area because of 
their known important ecological roles elsewhere. A working H.st will be developed early in the 
project and adjusted as results dictate. Candidate species include the following: 

The surfgrass Phyllospadix sermlatus, blue mussel Mytilus edulis, and brown rockweed 
Fucus gardemi, three of the species that appear to have sustained the heaviest damage from 
the oil spill in our area. 

The seastars Pisaster ochracea and Evasterias troschelli. The first is one of the most 
conspicuous animals allong much of the Pacific coast intertidal zone where it has a major 
effect through predation on barnacles, snails, limpets, and chitons. 

The snails Nucella lamellosa and N. lima, and the nudibranch Onchidoris.c bilamellata. The 
frrst species is a regulator of marine community structure. 

The grazers Strongylocentrotus droebachiensis and Katherina tunl.cata. The second species is 
a significant herbivore m the region. ' 

C. Sclhledwe 

Start project in February 1995 to prepare for 1995 field season. Visit site spring low tide 
sequence to rehabilitate plot markers. Sample during summer low tide series and establish control 
site. Visit and assess site during fall/winter low tides. Recruit graduate student for fall 1995. 
Prepare frrst year report on 6-year (1989-95) changes. Coordinate with other restoration projects in 
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Green Island Intertidal Monitoring Project Number: 95045 

winter 1995-96 arid modify plans. First year report in Jurie 1996. Continue study in 1996 and 1997 
seasons. Plan for permanent archiving of database and long-term future study at appropriate 
intervals. 

D. Teclm.ican Support 

University of Alaska Museum facilities (reference collection ~nd archiving), computer mapping and 
access to previous Green Island study database, rock drill, taxonomic expertise in nearshore benthic 
org~sins, statistical and ecol9gical consulting. 

E. Locatiion 

Green Island, Little Green Island, and north Montague Island 

PROJECT IMPLEMENTATiON 

' I Because of the continuing nature of the p:t:oject which would· build upon a previous effort, the 
University of Alaska team that conducted the original study and which has the database and knows 
the study locations should implement the project. In addition Nora Foster is the taxonomic expert 
for aquatic and marine invertebrates in the state of Alaska. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

We propose to develop cooperation with the Institute of Marine Science at the University of Alaska 
Fairbanks including through support of a graduate thesis project. We plan to coordinate our study 
with others taking place at Green Island, especially studies of sea otter population changes. 
Taxonomic samples will be archived in the University of Alaska Museum for permanent 
referencing. 
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Investigation oif tb.e Lon.g=thewm Record ftmr Tree Rihmgs of CRimati~C Feattluures that 
CmJJ.tro~ Key Ecosystem Variablies Rebded to Recovery in. tlhle SpiU-affected 
Area 

1P1roject Number: 

Restoration Cattegory: 

Lead Trustee Agency: 

Cost JFY 9.5: 

Cost FY 96: 

Total Cos~: 

Duration: 

Geographic Area: 

injured Resource/Sernce: 

lrNTRODUCTION 

95046 

Research 

Columbia University 
University of Alaska Fairbanks 

NOAA 

$153,620 

$.166,302 

Unknown 

·1 year pilot stridy, probable 3 years overall 

Prince William Sound, Kenai Peninsula, Kodiak Island 

Multiple resources 

We propose to sample tree-rings from a variety of sites in the spill-affected area to develop a 
long-term master chronology and proxy record of climatic conditions over the last 2 to 4 
centuries. This project will calibrate tree growth compared to instrument-based climate records 
during the 20th century in order to determine the climatic sensitivity of the trees, and then , 
extend the inferred climate record back in time as far as treesring records will permit. 
Climatic/ oceanographic features can control populations of a variety of injured resources either 
directly or through their control of ecosystem variability. Studies of climatic/oceanographic 
variability have been identified as a high priority restoration research item. Long-term climate 
changes and/or cycles are potential explanations or ~additional factors that may be preventing 
the recovery of injured resources. Instrument-based climate records are limited in time in the 
spill-affected area, and the long-term perspective that ,tree-ring 

Tree-rings, when properly sampled, measured,· and interpreted; have proven to be useful and 
reliable indicators of climatic events. Different trees growing on different sites respond to a 
variety of factors in the environment. Trees on some sites slow their growth when summers are 
cold or accelerate growth when conditions me wet, for example. As a result, the long time 
series available from tree-ring records are an especially valuable source of information on long-
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Record of Climatic Features in Tree Number: 95046 

term environmental change. In addition, individual trees damaged by unrecorded natural 
disasters (volcanoes, heavy snow loads, droughts, abnormal short-term weather events,' or insect 
attacks} produce thin tree-rings that can pinpoint these events. Whole stands of trees integrate 
and then record growing conditions over whole regions. 

This project will ~provide a basis for determining whether natural climate cycles or trends are 
responsible for preventing the recovery from the spill, expand coverage of tree-ring work in a 
potentially climate-sensitive area, and generate reports, data bases, scientific literature, and 
public information. 

NEED FOR THE PROJECT 

Several of the injured resources that are not recovering are higher trophic level animals that are 
highly dependent of the fluctuating larger ecosystem of the spill-affected area. Climatic and 
oceanographic conditions can both augment and limit the productivity of this system, and the 
resulting ecosystem conditions may largely explain the status of injured resources. Studies and 
monitoring in the spill-affected area greatly benefit from a long time perspective, but few 
techniques are available to investigate the past. Tree-ring research is one of the best
established tools of investigating the past and this project can draw upon an emerging picture of 
the eastern Pacific climate system from other tree-ring studies in western North America. The 
forests of Prince William Sound are the northernmost expression of the coastal forest of 
western North America, and they are sustained in their extreme northern location to a great 
degree by advected heat from the North Pacific/Gulf of Alaska system. When that system 
changes in state it should be reflected in the growth of trees. The forests of Kodiak Island are 
the westernmost extent of the coastal forest and grow under a rigorous limitation by summer 
temperature, although a general treeline advance is continuing along the western margin of the 
coastal forest limits. ' 

PROJECT DESiGN 

A. Objectives ,-. 

1. Develop a master chronology of climate response as reflected in tree-ring width and 
density correlated to the instrument-based recerd of the 20th century. 

2. Identify the sensitivity of ring-widths and densities to key ecosystem-forcing properties of 
climate and ocean state in the spill-affected area. 

3. Collect samples of ring-width series across the spill-affected area on sites that are 
sensitive to summer temperature, precipitation, and other factors. 
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Record of Climatic Features in Tree Number: 95046 

4. Identify any unusual ring signatures that indicate volcanic events, extreme weather 
events, etc. 

5. Develop a high-resolution proxy climate ,record for the 18th and 19th centuries, and if 
possible for the 16th and 17th centuries. 

6. Integr~te the proxy record into models of the larger spill area ecosystem. 

B. Methods 

· Tree-ring analysis methods are fairly well established and, involve cross-dating to. assure 
precision of ring series, transformation of raw ring-width chronologies to unitless standardized 
ring width indices through user-specified function fitting, theoretically based and empirical 
application of spline and filter functions, and residual transformation. 

1. Identify growth-sensitive sites in forests· of the spill area and the particular factors of 
climate that tree-rings are responding to on such sites. 

2. Correlate degree of se:risitivity to master chronologies for all strongly. correlated 
climatic/oceanographic parameters during instrumented period. 

· . .r 

3. Extend record of proxy climate back by obtaining high-resolution tree-ring samples from 
Prince William Sound, Kenai Peninsula, and Kodiak Island. Attempt a 400-year 
chronology. 

4. Provide input to ecosystem assessment team on pattern, trend, and periodicity of 
climatic/ocean state conditions. Formulate input into ecosystem model. · 

C. Schedule 

Start project in February 1995 to prepare for 1995 field season by examining climate models 
and collecting instrument-based climate _records. , Visit low-elevation forest sampling sites in 
PWS in early summer 1995. Sample and revisit reference stands during July.and August 1995. 
Visit high elevation treeline sites and take cores in PWS in July and August 1995. Prepare data, 
and determine potential of different growth sensitive tree-ring sampling sites in fall 1995. 

1 ' Coordinate with other restoration projects in winter 1995-96 and modify plans. First year report 
in June 1996. Continue study in 1996 and 1997 seasons and expand to Kenai and Kodiak. Plan 
for permanent archiving of database. 

Techrucall Support 

See Prpject Implementation below. 
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Record of Climatic Features in Tree Rings Project Number: 95046 

E. Localtfton 

1995 - Prince William Sound (possible other coastal forest locations for background sampling). 
1996 - Expanded PWS sampling on best sites, Kenai Peninsula. 
1997 - Kodiak Is. and final sampling in other localities. 

PROJECT liMPLEMENTATION 

The conduct of this restoration project requires the combination of state-of-the art tree-ring 
analysis facilities, knowledge of the potential forest sampling base in the spill-affected area, and 
availability for involvement and interaction with ecosystem research teams in Alaska. A 
collaborative partnership recently established between the Tree-Ring Laboratory (TRL) at 
Lamont-Doherty Earth Observatory (LEDO) and the University of Alaska Fairbanks (UAF) 
Agricultural and Forestry Experiment Station (AFES) has the unique capabilities required. 

TRL (at LEDO)has 3 computerized (Macintosh) measuring machines of its own design. The 
UAF AFES) recently acquired all the components for a similar measurement system and is 
being assisted by LDEO in making the system operational and compatible by the fall of 1994. 
These machines measure to an order of magnitude more precisely (.001) than commercially 
available units. For data analysis AFES bas a newly acquired Macintosh Power PC 7100. 
AFES has one Zeiss binocularscope for ring boundary sighting; TRL has several microscopes, 
with one equipped for photomicrographs. TRL has fully operational x-ray and densiometric 
analysis systems, including a new high capacity image analysis system. 

There are shop facilities for preparing specimens for ring-width or densiometric analysis at both 
LEDO and AFES. TRL has humidity-controlled storage rooms set up for preserving specimens. 
AFES is attempting to build an Alaska tree-ring archive for permanent archiving of Alaska 
specimens. TRL offices and labs occupy all of one building at LDEO. In addition, TRL has 
the use of support facilities at LDEO, machine and wood shops, libraries, etc. TRL has its own 
library of specialized computer programs for the reduction and analysis of tree-ring data. AFES 
has a data base on several large, precisely mapped forest reference stands in Prince William 
Sound and potential areas of similar vegetation with different climate in southeast Alaska that 
are permanently marked. These reference stands could serve as permanent sample/future 
monitoring sites. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

Once the master chronologies and tree-ring sensitivities have been established, a close 
collaboration will be formed with ecosystem-level integrated programs such as the Sound 
Ecosystem Assessment (SEA). Input will be provided for ecosystem modeling efforts. Based 
on past patterns of climate-forcing as revealed in the tree-ring record, a projection of future 
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Record of Climatic Features in Tree Rings Project Number: 95046 

probabilities will be attempted that should serve as ·an indication of restoration outlook, for 
dependent injured resources. 

BUDGET ($K) 
FFY 1995 FFY 1996 FFY 1997· 

Personnel 
(include 
Indirect) 

' 

G. Jacoby $38,212 $39,846 $42,850 

Other TRL $30,042 $32,294 $34,535 

G. Juday $19;747 $22,004 $23,697 

Other APES $18,619 $21,158 $22,004 

Grad student $16,500 $17,500 $18,500 

Travel $19,000 $23,000 $22,000 
(include 
Indirect) 
Contractual $2,000 $3,000 $4,000 

Commodities $3,500 $4,500 $3,000 

Equipment '$6,000 $3,000 ' $4,000 

Capital outlay $0 $0 $0 

Gen. Admin. $0 $0 $0 

TOTAL $153,620 $166,302 $174,586 . 
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Independent Review of Salmon Restoration a:nd Monitoring Proje~ts 

Pmject Number~ 95049 

Restoration Category: Administration, Public Information and SCience 
Management 

Proposed By: Natural Resources Consultants, Inc. 

Lead Trustee Agency: ADFG 

Cost FY 95: $31,874 

Cost FY 96: $0 

Total Cost: $31,874 

Duration: 1 year 

Geographic Area: Kenai River, Ko,diak Island, Coghill Lake 

Injured R.esou:rce/Senice: Multiple resources 

INTRODUCTiON 

The Exxon Valdez Oil Spill Trustee Council (EVOSTC) has funded and will continue to 
fund numerous monitoring ap.d restoration projects related to the Exxon Valdez Oil SpilL 
These projects have been conducted by personnel with excellent qualifications. However, 
good science is incomplete without thorough, independent review. Independe',nt review of 
monitoring and restoration projects is needed to maximize the benefit of the projects and 
to minimize costs. , , 

The purpose of this proposal is to offer the expertise of Natural Resources Consultants 
(NRC) and associates 'for the review and evaluation of salmon monitoring and~ restoration 
projects. I 

PROJECT DESIGN 

The review and evaluation process would focus on the methodology and sampling design of 
the study in relation to the stated objectives, statistical procedures used in the analyses, 
interpretation of the results,, and identification of assumptions used jn the investigation. 
The evruuation will include recommendations for the reviewed investigation as well as 
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Independent Review of Salmon Restoration and Monitoring Project Number: 95049 

recommendations for future studies. All comments will be made with a thorough discussion 
of the issue. The goal of the review process will be to improve the investigation in order to 
better meet the goals of the EVOSTC. The schedule of the review process would be 
determined by the availabiHty of draft reports. 

PROJEC'Jf IMPJLEMlENTA'JfiON 

NRC offers the expertise of three scientists who have extensive experience with salmon 
management, salmon ecology~ habitat restoration, and limnological issues in Alaska. These 
scientists are Dr. Gregory T. Ruggerone, former project leader of FRI's Alaska Salmon 
Program, Dr. Donald E. Rogers, Research Professor at the University of Washington's 
Fisheries Research Institute (FRI), and Dr. F. Joan Hardy, who has conducted limnological 
and lake fertilization projects related to salmon enhancement in Alaska and British 
Columbia. These scientists are intimately familiar with monitoring and restoration projects 
of the type planned by the EVOSTC and could provide valuable insight to the studies 

Projects that these scientist could evaluate indude: 

0 

0 

0 

0 

0 

0 

Coghill Lake Sockeye Salmon Restoration 
Kenai River Sockeye Salmon Restoration 
Sockeye Salmon Overescapement 
Coded Wire Tag Recoveries from Pink Salmon in Prince William Sound 
Coded Wire Tagging of Wild Pinks for Stock Identification 
Forage Fish Study in Prince William Sound 

COOR.JllliNATION OF JiNTEGRATlED RESEARCH ElFFOR'lr 

Drs. Ruggerone, Rogers, and Hardy frequently interact with agencies such as the Alaska 
Department of Fish and Game, who has conducted many of the monitoring and restoration 
projects. Drs. Ruggerone and Rogers have a long working relationship with;ADFG and 
have also been asked by various clients t() critically evaluate reports by the department. 
Our working relationship with ADF&G would facilitate the exchange of information 
needed to conduct reviews of their work. ' 

PERSONNEL QUALIJFilCA'JI']ONS 

Dr. Gregory T. Ruggerone has conducted salmon projects in Alaska during the past 15 
years, including areas such as Upper Cook Inlet, Kodiak, Chignik, Bristol Bay, and coastal 
and offshore areas of the Gulf of Alaska. During the 1984-1993, he was Project Leader of 
the Alaska Salmon Program at the Fisheries Research Institute, University of Washington. 
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Independent Review of Salmon Restoration and Monitoring Project Number: 95049 

He designed, directed, and conducted salmon studies at ~he Chignik Research Station 
where his research goal was to determine factors influencing salmon survival, monitor 
salmon populations and their prey, develop techniques to improve harvest management, 
define escapement goals, and identify habitat restoration projects. Dr. Ruggerone has 
refereed numerous salmon studies for scientific journals, including Canadian Journal of 
Fisheries and Aquatic Sciences, North American Journal of Fisheries Management, 
Transactions of the American Fisheries Society, Aquatic Living Resources, and Fishery Bulletin. 
He has published over 10 investigations in peer-reviewed journals and over 40 technical 

reports involving salmon ecology, predator-prey interactions, salmon management, 
limnology, and habitat. Dr. Ruggerone is presently the Northwest District Director of the 
American Institute of Fisheries Research Biologists. , 

Dr. Donald E. Rogers, Research' Professor at the Fisheries Research Institute, has 
conducted salmon studies in Alaska since 1958. During his 35 years of field research in 
Alaska, Dr. Rogers has investigated nearly all aspects of salmon life history and 
management. He developed all extensive monitoring program of sockeye salmon lakes in 
the Bristol Bay in an effort to determine factors influencing salmon survival and to develop 
salmon escapement goals. He conducted one of the first major lake fertilization projects in 
Alaska in an effort to enhance sockeye growth and survival. He has chaired the graduate 
committees of over 15 graduate students. Dr. Rogers is considered to be one of the most 
knowledgeable scientists on salmon management and biology issues in Alaska and is 
frequently requested by ADFG or other groups to provide expert opinions on salmon 
related issues. 

Dr. F. Joan Hardy has over 15 years experience as a limnologist and aquatic toxicologist. 
During 1~)75 to 1980, she participated in one of the first huge-scale lake fertilization studies 
in Alaska. FoUowing her doctoral program at Fisheries Research Institute, University of 
Washington, Dr. Hardy received a two year NSERC fellowship with the Fisheries and 
Oceans Canada to conduct Hmnological studies involving the fertilization of sockeye salmon 
lakes. She was a Research Scientist with Canada's National Hydrology Research Institute 
and conducted additional limnological studies there. She assisted with the development of 
a limnological monitoring program for the Quinault mdian Tribe's sockeye lake and 
recently developed the aquatic plant management program for the State of Washington. 
She is presently investigating toxic cyanobacteria (bluegreen algae) in western Washington 
lakes. 

lFY 95 JRUDGJE'Jf ($K) 

Personnel 
Total 

31.9 
31.9 

NOTE· ThiS budget was generated for the reVIew of the Cogh!ll,lake Sockeye Salmon Restoration ProJect, the Kenat River Sockeye 
Salmon restoratiOn proJect, and the Sockeye Salmon Overescapement proJect. Budgets for other proJects would be proVIded as needed. 
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A Test of Sonar Accmnracy in Estimating Escapement of Sockeye Salmon 

Project Number: 

Restoration Category: 

Proposed By: 

Lead Tlrnstee Agency: 

Cost FY 95: 

Cost FY 96: 

Tota.l Cost: 

Duration: 

Geographic Area: 

Injured Resource/Service: 

INTRODUCTION 

95050 

Research 

Natural Resources Consultants, Inc. 

ADFG 

$79,290 

$78,030 

Unknown 

4 years 

Wood River and Kenai River, Alaska 

Sockeye salmon 

Knowledge of salmon spawning density is paramount to conservation management of salmon 
runs in Alaska. Spawning density and the timing of the spawning escapement are primary 
factors that harvest managers can control during a fishery. Proper management of the spawning 
escapement is needed not only to perpetuate the salmon run but also to maximize the 
sustainable harvest of the run). 

The Exxon Valdez Oil Spill Trustee Council (EVOSTC) has identified Kenai River sockeye 
salmon as a biological resource that is not recovering from the 1989 Exxon Valdez oil spilL The 
primary reason for the declining run to Kenai River is the large escapement resulting from the 

~-~ closm:e of the drift gillnet fishery after oil contaminated the fishing grounds. The 
,_, overescapement in 1989 was the third consecutive large escapement to the Kenai River. The 

first excessive escapement resulted from the Glacier Bay oil spill in 1987. 

I 
I 

. i 

A primary issue surrounding the overescapement of salmon to the Kenai River is whether the 
sonar counters undercount sockeye salmon. The accuracy of the sonar counters was initially 
contested during the 1987 Glacier Bay oil spill trial and is an issue in the Exxon Valdez oil spill 
trial. 

Natural Resources Consultants and its associate Dr. Donald E. Rogers, University of 
Washington, have provided evidence that adult salmon sonar counters underestimate salmon 
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A Test of Sonar Accuracy in Estimating Sockeye Escapement Project Number: 95050 

escapement in Upper Cook Inlet based on information about their performance in Bristol Bay. 
In brief, sonar estimates of sockeye, pink, chinook, and chum salmon abundance in the 
Nushagak River, Bristol Bay, were less than expected based on comparisons with visual counts 
from towers and aerial surveys during an eight-year period. The sonar estimates of salmon 
abundance averaged 24% less than visual counts, but this error increased to 55% during years 
of large escapement. The greater undercounting error by sonar during large salmon 
escapements was predicted by John Suomola, an acoustic engineer at the Massachusetts 
Institute of Technology, because sonar may not discriminate between individual fish at high 
densities. Additional evidence that sonar is undercounting in Upper Cook Inlet is the fact that 
harvest rates for UCI sockeye salmon are high relative to other major sockeye salmon systems, 
even though sockeye runs to the Susitna River are frequently managed as "weak" and the Kenai 
and Kasilof rivers include glacial lakes that are generally less productive than relatively clear 
water lakes, such as Becharof and Chignik. Underestimation of sockeye escapement could 
explain the unexpectedly high harvest rates in the UCI management area. Finally, aerial counts 
of salmon, which are known to be biased low, are not that much lower than total sonar counts 
in the Kenai and Kasilof river systems. In 1988 and 1975, the peak spawning count for seven 
index streams (primarily aerial counts) in the Kasilof drainage actually exceeded the sonar 
count for the system even though the peak counts did not cover all spawning areas and no 
attempt was made to expand the index counts. The Alaska Department of Fish and Game 
discarded the sonar estimate in favor of the index count in 1988. 

The issue of sonar undercounting reached a peak in December 1993 when the ADFG's sonar 
expert Paul Sk:vorc announced that sonar undercounted salmon abundance. Problems with 
sonar include high frequency which limits the ability of sonar to detect salmon, changing 
attenuation with conductivity of the water, and automation of the sonar counting procedure. 
The accuracy of sonar continues to be debated among ADFG personnel. 

Although sonar has been used to count salmon in Alaska since at least 1978, no experiments 
have been designed to field test sonar using visual observations other than the Nushagak River 
analysis described above. The Kenai River appears to have received more salmon than counted 
by the sonar. The accuracy of sonar needs to be determined in order to help restore and 
monitor the declining sockeye runs to the Kenai River and to help manage the sockeye salmon 
runs in Upper Cook Inlet and other parts of Alaska. The proposed project will develop a 
correction factor, that could be applied to historical sonar counts of adult salmon in the Kenai 
River and other rivers lin Upper Cook Inlet. Thus, the proposed project will be beneficial both 
to conservation of injured resources and to fishermen injured by the reduced salmon harvests. 
The EVOSTC has identified the need to improve abundance estimation techniques and has 
funded genetic stock identification and coP-ed wire tag studies. The proposed study would 
enhance the value of these funded studies. 

The objectives of the proposed project are to: 

1. test the accuracy of sonar ,on a seasonal and daily basis, 

2. determine whether sonar counts are linearly or curvilinearly related to salmon 
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A Test of Sonar Accuracy in Estimating Sockeye Escapement Project Number: 95050 

abundance, 

3. compare automatic counts made by the Bendix sonar with acoustic marks made on a 
chart recorder,. 

4. develop a correction factor that could be applied to Bendix sonar counters in the Kenai 
River and other rivers in Alaska. · 

NEED FOR mE ~ROJECT 

The declining sockeye runs to the Kenai River are believed to be related to overescapement in 
1987, 1988, and 1989. ADFG estimates of escapem.ent were based on sonar, which may be 
undercounting the escapement. Thus, escapement of sockeye salmon to the Kenai River, 
Kasilof River, Susitna River, and Crescent River in the Upper Cook llnlet Management Area 
may actually be much greater than previously estimated by the ADFG. Given the curvilinear 
relationship between actual escapement and sonar estimated escapement in the Nushagak 
River, the actual escapement to the Kenai River during 1987-1989 could be 70% more than the 
estimat~ made by.sonar. 

In order to evaluate the effect of overescapement on sockeye production in the Kenai River, it 
is imperative to determine the accuracy of the escapement enumeration procedure. 
Surprisingly, no studies have been designed to field test sonar estimates of migrating adult 
salmon. Evaluation of sonar by comparing visual and sonar counts over the course of 
sockeye spawning migration is needed not only to evaluate overescapement in the Kenai River 
but also to evaluate sonar counts in all areas of Alaska. where sonar is used as the primary 
enumeration process. , 

'Results of the sonar test at Wood River could be used to correct sonar counting errors in the 
Kenai .. Because Wood River is considered an ideal location for deployment of sonar, any error 
discovered at Wood River is likely to be equal to or less than that at glacial rivers such as the 
Kenai. Thus, correction factors at Wood River could be used to provide a minimum correction 
factor to historical sonar data in the.Kenai River and other rivers in Upper Cook Inlet where 
sonar has been deployed. Results of this study would help resolve some of the questions 
related to the dispute over sonar accuracy. 

PROJECT DESUGN 

We propose to test the accuracy of Bendix son¥. by comparing sonar with visual tower counts of· 
sockeye salmon. The tower count method is considered to be one of the most accurate 
methods for enumerating salmon. Comparison of tower and sonar counts will determine · 
whether sonar undercounts salmon and whether sonar undercounting is greater when large 
numbers of salmon are migrating, as indicated in the Nushagak River. · 

> I < ~ 
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The investigation will occur in Wood River near Bristol Bay during 15 .June to 20 July 1995. 
Wood River is a good location to test sonar because (1) the ADFG has a long history of 
enumerating sockeye salmon in Wood River from a tower, (2) the spawning escapement to 
Wood River (1 million fish) is similar to the Kenai River (750,000 fish), (3) Wood and Kenai 
rivers are similar in size, ( 4) large numbers of salmon may migrate upriver in a short time 
period, and (5) Wood River is an ideal location for sonar. Thus, the test will occur during ideal 
conditions, thereby allowing a test of sonar accuracy without complicating factors such as 
channel morphology. 

The enumeration of sockeye salmon by sonar will be conducted without knowledge of daily or 
cumulative tower counts of sockeye salmon. Furthermore, visual observations of sockeye 
salmon in Wood River will not be used by the sonar crew to calibrate sonar. Wood River will 
be treated as if it were a glacial river similar to the Kenai River. The blind test approach is 
essential to objective testing of sonar accuracy. 

A chart recorder will be used to record potential fish targets. These charts will be analyzed 
post-season to.determine whether potential sonar counting error was caused by the automatic 
counting procedure of 'the Bendix equipment or by the sonar itself. Presently, sonar crews in 
Upper Cook fulet rely on the automated counting procedure rather than interpretations of chart 
recordings .. Additionally, conductivity of Wood River will be measured on a daily basis because 
conductivity may influence sonar accuracy. A video camera equipped with a polarizing filter 
will be used to document the methodology and to photograph the migration density of sockeye 
salmon during peak escapement periods. 

Sonar methodology will be the same as that used on the Kenai River. A1 Menin, who 
developed the Bendix sonar and who oversees ADFG sonar operations throughout Alaska, will 
assist with sonar set up, calibration, and operation. Additionally, a staff member of the 
statewide Sonar and Technical Services Unit will assist with the operation of the sonar to insure 
that the project is conducted to ADFG specifications. 

Hourly escapement data from tower observations at Wood River will be obtained from the 
ADFG after field observations have been completed. Hourly, daily, and seasonal tower counts 
will be compared to sonar counts. The project should be conducted for three'years in order to 
fully evaluate potential error in total annual escapement. 

JPRO.JJEC'll' llMJPlLEMENTATION 

The project will be conducted by Dr. Greg Ruggerone, Natural Resources Consultants, Dr. 
Donald E. Rogers, Fisheries Research Institute, University of Washington, and Al Menin who 
developed the Bendix sonar. This team brings a, strong background in salmon escapement 
techniques, salmon ecology, hydroacoustic applications, field investigations, and knowledge of 
the proposed test site. 
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A Test of Sonar Accuracy in Estimating Sockeye Escapement Project Number: 95050 
' -

COORDINATION OF INTEGRATED RESEARCH EFFORT 

The ADFG has two Bendix, sonar units available for this project and has approved the use of 
the equipment for the project. Al Menin, who developed the Bendix sonar and inspects the 
operation of Bendix sonar by the ADFG, will assist with the setup, calibration, and general 
operation of the sonar. Additionally, a staff member of the statewide Sonar and Technical 
Services Unit will assist with the operation of the sonar to insure that the project is conducted 
to ADFG specifications. The sonar crew: will stay at the University of Washington's field 
station at the outlet of Lake Aleknagik, approximately five miles from the likely sonar site. 
Boats and supplies will be provided through the field station. 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Total 

54.0 
7.7 
0.0 

15.5 
2.1 

79.3 
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EXXON VklDEZ OJIL SPDLL TRUS'l'EE ~OUNCI!L 

FOR.MAT FOR IDEAS FOR .RESTORATI0111f'FROJECTS 

Title of Project: Cordova's Mini Imaginarium 
.: 

Jl!l!Stiificd:ion: Sexvire and ~ucation -To 1;1nderstmd the impacts of the EXX'ON VALDEZ oil 
spill and ongoing activities to restore the damage. 

Description of Project~ (e.g. goals(s), objectives, location, rationale and technical approach). 

Everyone loves "hands-on" experiences. The best possible way to help semeone learn is to 
provide them . with an experience they can see, hear, smell and feel. The pil spill had a 
tremendous impact upon Prince William Sound and its communities. A mini=imagiruuium in 
Cordova would provide the perfect means to help residents and visitors, young and old, learn 
more about the Soimd and the impacts of the oil spill. 

The mini=imaginarium would be modelled after the very successful Anchorage 
!maginarium. Realistic displays and hands-on activities exploring our abundant and diverse 
wildlife, varied .habitats,· oil spills and other hazarouds waste problems, impacts, response' 
mechanisms, clean-up technology, energy consex;vation, among others, would be exhibited. 

The project would be completed over a period of two years. The first year would be 
dedicated to plamring which ~uld include building plans and ren~vati.ons. The second year 
would"be dedicated to creating exhibits and interpretive displays, acquiring educational materials 
and hiring and training staff. 

The mini=imaginarium, potentially located on the docks of Cordova next to the Prince 
William Sound Science Center, would be a first-rate creative learning environment providing 
valuable experiences in oil-related areas. encouraging a better understanding of Prince William 
Sound and promoting educ:att"4 decision-making for all ages. 

Estimated Duration of Project: Two years for planning and set-up; ongoing support will be 
sought from other funding sources. 

Estimated Cost per Year: $62,589 each year 

Other Comments: A cooperative agreement is being ~tablished with the U.S. Forest Service, 
Chugach Ranger District. acknowledging 1) the need for an imaginarium/envtronmental 
education center, and 2) the willingness of both parties to work together to fulfill this need. 
Negotianons are underway for the use of a Forest Service warehouse as the basic structure. 

More detailed information IS avrulable from the Science Center's Education Coordinator, 
Beth Trowbridge. 
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Pmject Number~ 95055 

Restora.~nol!ll Ca~egmry~ Research 

Pmposedl By: USFS 

$144,500 

Cost FY 96: Unknown 

1fotall. Cost: Unknown 

Duratimu: , · 2 years 

Prince William· Sound 

Multiple, resources 

The mosaic of contemporary 'ecosystems in Prince William Sound are subject to intensive study 
by specialists from a variety of specialties. These ecosystems represent a biological snapshot in 
time - only one condition among many over the past 10 millennia. Most restoration projects , 
are providing information only on the present condition, the latest manifestation of a changing 
ecosystem mosaic. The ecosystems which found root at the end of the Pleistocene and the 
beginning of the Holocene have changed over time to their present states, and will continue to 
change in the future. To more adequately understand the present ecosystems and to better 
forecast the future condition the changes in the ecosystem over the past several thousand years 
needs to be more fuHy studied. 

, The proposed project is a multidisciplinary endeavor to acquire ecological information from the 
past, using information gathered on biological species, on geomorphologic structures, and on 
archaeological remains. Information on climactic changes, species types and distributions, the 

· effects of glaciation and tectonic events, and the role of humans as part of the ecosystems wiH 
, be gathered and correlated. The goal is to establish an ecosystem baseline of the Prince 
William Sound, on decadall and millennia! time scalles, which will be usable by researchers into 
rates and degrees of contemporary ,species recovery, and which wiH be extendible to (or provide 
the basis for additional work considering) other areas affected by the EVOS. The project could 
address potentially each of the injured biological resources, but will concentrate on those 
represented in archaeological contexts in Prince William Sound. Specifically addressed will be 
nonrecovering resources' such as clams ,and mussels, harbor seals, salmon, and sea otter. 
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Prehistoric Ecological Baseline for PWS Project Number: 95055 

Additional information may address various seabirds, killer whales, and animals not categorized 
as injured by the EVOS. The results will also address archaeological resources and subsistence 
uses. 

NEED lFOJR mE PROJECT 

Over t:i.me, Prince William Sound has developed productive and biologically diverse ecosystems, 
supporting plant and animal species, as well as the people who depended on them. This 
information may be used by researchers of the contemporary ecosystems to assess where 
contemporary population numbers and distributions fit within long-term trends. This, in turn, 
would provide additional information to managers about expected recovery times, especially if 
climate and other_ factors are determined to be important indicators of cyclical fluctuations in 
biological resources. It may provide great insight into natural causes that may be limiting 
recovery. The role of humans in the ecosystem of Prince William Sound is important because 
people have utilized a broad spectrum of resources throughout much of the Holocene. 
Archaeological sites function as preservers and concentrations of biological data. The 
archaeological context provides the link between temporal and geographic distribution for 
ecological data. This information is only available through geomorphological, paleobiological, 
and archaeological study. 

The proposed project should be considered a pilot study. The project will include a synthesis of 
findings and results, and will assess the need for additional information in consultation with 
other researchers and representatives from the Trustee CounciL The project will allow adaptive, , 
modification of methods and questions in view of results and EVOS :r:estoration management 
needs for long-term research on ecosystem processes. 

PROJECT DESll:GN 

A. Objectives 

1. Review archaeological, geomorphological, climatological, and paleobi'ological information 
available for Prince William Sound; 

2. Contact interested public groups, communities, and individuals to encourage participation · 
in project planning, design, implementation, and review. 

3. Conduct coordinated and integrated fieldwork to gather appropriate data from sufficient 
sources to ,produce a base for a paleoecological model for Prince William Sound. 

4. Complete analyses of literature review and gathered data, and produce a report for the 
Trustee Council on findings and recommendations. This document will be of 
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Prehistoric Ecological Baseline for PWS Project Number: 95055 

professional scientific standard. 

5. Complete and make public a summary of research and findings. This document win be 
less technical, geared to the general public, and will be used to solicit public input on 
process, methods, findings and conclusions. 

B. Methods 

Archaeology: Review of literature and existing collections of faunal material, and correlation 
with cultural and temporal indicators wiH provide a guide to where additional materials may be 
needed through controlled excavations at site{s) within Prince William Sound. Samples of soils, 
animal bones, shells, pollen, and other organics from existing collections and selected 
archaeological sites will be used to conduct radiocarbon, stable isotope, and other analyses for 
paleoecological reconstructions. 

Geomorphology: Review of existing literature on the geomorphology of Prince William Sound 
{especially glacial history, sea level changes, and tectonic displacement) will provide a guide to 
where additional data may be needed through field observations and sampling. Geologic 
mapping and geomorphological studies will be used to develop a model of landform 
transformation and sea level/landform relationships for the Holocene. This will be used to 
identify possible early habitat for specific species/species groups and for human occupation. 

Paleoclimatology: Review of existing literature on pollen, diatom and other sedimentological 
studies and other climatic indicators for Prince William Sound will provide guidance to where 
additional field samples are needed to best tie together the archaeological and 
geomorphological data. Coring of selected bogs and/ or lakes will provide additional samples 
that will be used to accomplish that objective. 

Overall: The archaeologists, geomorphologists, paleodimatologists, and other specialists will 
work as an integrated team, using known archaeological sites as a focus for information 
gathering. Standard procedures established for Arctic and Subarctic regions will be used for all 
studies. The facilities and expertise of the USDA Forest Service {Chugach National Forest) 
and the University of Alaska Fairbanks will be used collaboratively - with public involvement -
to accomplish the stated objectives. 

C. Sclhted1!lllle 

, _ : Pre-field activities {public contacts, literature reviews, collection identification and 
permitting): Winter/Early Spring, 1995. 

Field activities {archaeological excavations, geomorphological studies, pollen and other 
sample gathering): May through September, 1995. 

Data compilation and analysis ( coUaborative mapping, radiocarbon, pollen, 0 18, and 
other analyses): September through November, 1995. 

- 3 -



Final Technical Report for Trustee Council: By April 15, 1996. 
Final Public document: By April 15, 1996. 

D. 'Jl."echllllicall Support 

Special analyses: Radiocarbon analyses will be conducted by Beta Analytic or Washington 
State University Radiocarbon Laboratory. Geologic and pollen analysis will be conducted by 
the University of Alaska. Ofl}er specialized analyses will be conducted in accordance with the 
project team specialists' established procedures. 

Transportation: Pre-field investigations will determine the number and locations of data 
gathering sites. An analyses will be conducted once the locations are selected to determine the 
most cost effective mode of transportation and field support, whether a :float-plane or boat 
based operatjon. 

E. JLocmtion 

Specific sites will be selected in the pre-field phase, but it is anticipated that three general areas 
will be selected for field investigations: one in the Western, one in the Eastern, and one in the 
Southern parts of the Sound. Tatitlek, Cordova, Chenega Village, Valdez, and Whittier will be 
contacted during planning and after the fieldwork is completed. 

PROJECT IMPLEMENTATION 

The proposed project is ·envisioned as a collaborative effort between agencies, universities, and 
the public sector. The project requires a high level of expertise in a number of disciplines, 
expertise that is available through Alaska-based institutions. It may be possible to offer the 
project through a competitive contract process. Since the locations for the projects are likely to 
be on State or Federal lands, projects would require monitoring and permitting through the 
land managers. Cooperative projects with Native organizations are possible and will be pursued 
in the planning stages of the project. · 

COOJRD:IINA'JI'llON OF INTEGRATED RESEARCH EFFORT 

The project implementation, analyses, and reporting will be conducted collaboratively by team 
specialists. In addition, information sharing with biologists with specialties in contemporary 
species will be integrated into the project from the beginning through reporting. Fieldwork will 
be coordinated as much as possible with-other projects efficiently use transportation, supplies, 
and information distribution systems. Projects which will be coordinated with include the 
archaeological site stewardship and monitoring project (lead agency:ADNR). The 
methodology and information will be compatible with that of other funded projects, such as that 
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of D.Schell and T.Kline (UAF) dealing with modern food web dynamics and ecosystem changes .. · · 

FY 95 BUDGET ($K) 

USPS UAA Total 
Personnel 21.7 56.7 78.4 
Travel 5.5 12.7 18.2 

i ~ Contractual 0.0 9.5 9.5 
. Commodities 0.6 5.4 6.0 

Equipment 0.0 20.0 20.0 

Subtotal 27.9 104.2 132.1 
Gen. Admin. 3.3 9.2 12.4 

. _j Total 31.1 113.4 144.5 
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SJIJnru(Ce BaJrk Beetle Infestatiiol!D. limpads on InjuJredl Fnsb. and WCHdm.fe Species of 
the Exxon Valdez Oili Spin 

Project Number: 95060 

Restoration Category: Research 

Proposed By: ADFG 

CoopeJratmg Agency: USFS 

Cost FY 95: $213,900 

Cost FY 96: Unknown 

Total Cost: Unknown 

Project Duration: "Minimum, of 2 years 

Geographic Area: Prince William Sound, Kenai Peninsula, Gulf of Alaska 

Jhnjured Resorunrce/§emce: Multiple resources 

INTRODUCTiON 

Spruce bark beetles (SBB) are infesting white, Lutz, and sitka spruce trees within the range of 
fish and wildlife species injured by the Exxon Valdez Oil Spill (EVOS). There is only minimal 
knowledge of the geographic extent, intensity, or effects of the role of mature spruce ttees as 
habitat for injured species, and the geographic extent, intensity, or effects of the SBB infestation 
on injured fish and wildlife species and their habitats. Decreases in essential habitats resulting 
from bar~ beetle infestations would further stress these populations and prevent population 
recovery or lead to further population declines. , 

Injured resources that will benefit from this project include : marbled murrelet, harlequin duck, 
plink salmon, sockeye salmon, Dolly Varden, cutthroat trout, river otter, bald eagle, and the , 
forest ecosystem upon which they depend and with which they interact. 

NEED FOR THE PROJECT , 

This project will provide information describing the geographic extent of spruce bark beetle 
infestation within the range of habitats previously demonstrated to be important to the EVOS 
species. The project will identify specific critical habitats for each applicable injured species 
and evaluate impacts to these critical habitats resulting from SBB infestations. , 
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Spruce Bark Beetle Impacts on EVOS Resources Project Number:. 95060 

PROJECT DE§IJ:GN 

A. Objectives 

1. Detei1lline the role of the spruce forest as habitat for each of the injured species. 

2. Evaluate whether the current and potential level of spruce bark beetle infestation within 
the EVOS area is impacting injured species habitats. 

3. Increase existing knowledge levels of SBB infestation impacts on injured fish and wildlife 
species through intensive literature searches of automated databases, contacts with 
governmental agencies at the state, provincial, and federal levels in Canada and the U.S. 

4. , mcrease public awareness of current and potential impacts of SBB infestations on 
injured species habitats through multi-media presentations. 

5. Enhance the capability of Alaskan biologists, foresters, and land managers to access 
information and communicate with professional counterparts throughout Alaska and in 
other states and provinces. 

JR. Methods 

1. identify critical habitat requirements of each injured species 

a. 

b. 
c. 
d. 

Review existing studies and conduct intensive literature review to supplement with 
additional information · 
mterview principal investigators for each species 
Compile existing databases (~.g., Anadromous Stream Atlas) for spill area 
Based upon 1-3 above, characterize and map critical habitat for each injured 
species in GIS 

2. Identify the historic, current, and potential geographic distribution of spruce bark beetle 
infestations 

a. Conduct an intensive review of historical literature 
b. Compile and reconcile all existing GIS-based maps and databases 
c. Evaluate potential infestation areas using USFS Spruce Beetle Expert software 
d. Cooperate directly with USFS and DNR/DOF entomologists in achieving 1-5 
e. Based upon 1-4 above, produce GIS map layers depicting the distribution of 

historic, current, and future beetle infestation ranges 

3. Define the degree of overlap between the geographic distribution of critical habitat for 
each injured species and the historic, current, and potential ranges of SBB infestation. 
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Spruce Bar)<: Beede .Impacts on EVOS Resources Project Number: 95060 

4. 

a. Using GIS analytical techniques, overlay the bark beetle infestation ranges with 
the critical habitat maps for each species 

b. , Evaluate the degre~ of overlap by species and geographic region 

Identify primary and secondary effects of SBB infestations on the landscape 

a. 
b. 

c. 

d. 

Conduct a thorough literature review 
Based upon the critical habitat characteristics compiled in_A.4, describe changes 
in infested stands that might affect injured species 

1) Evaluate changes via appropriate field methods (plots, transects,. 
evaluations of adjoining uninfested stands) ' 

2) - Evaluate appropriate characteristics of comparably infested stands 

Cooperate with USFS and DOF entomologists and silviculturalists as well as 
appropriate agency personnel in other states and Canadian provinces 
Based upon 1-3, describe the impacts of spruce bark beetle infestations on the 
critical habitat components of injured species 

5.. Evaluate whether the results of 4(d) are significant by species and by region· 

6~ If the results from section 5 above, or a portion thereof, are affirmative, determine 
appropriate responses 

7., 

8. 

9. 

a. Identify plausible habitat management responses to ameliorate infestation impacts 
b. Compare the impacts to critical habitats of injured species resulting from "no 

management action" strategy with the suite of management responses developed 
in 6(a) above ' 

c. Recommend appropriate habitat management responses by species by regim1 
d. Identify knowledge gaps. 

Develop recommendations to aid EVOS Trustee Council habitat acquisition process 

Produce a multi-media presentation specifically designed for public use that will increase 
. public awar~ness of current and potential impacts of SBJB infestations on injured species 

habitats · -

' , 

As the majority of bark beetle impact information is not contained in the conventional 
literature, establish an INTERNET discussion group for biologists, foresters, 
entomologists, land managers, and other interested parties. This forum will provide an 
opportunity for free- exchange of technical literature and habitat management 
information, encourage the influx of new problem-solving techniques, and will improve 
our limited abilities to readily communicate with other professionals due to travel -
constraints. Naturally, this forum could also be available to public users or public 
interest groups. 

3 



Spruce Bark Beetle Impacts on EVOS Resources Project Number: 95060 

C. Schedule 

October 1, 1994- December 31, 1994 
* Project planning and mobilization of GIS 
* Initiate literature reviews 
* Initiate planning for multi~media presentation 
* Public meeting 
* Identify and map critical habitats 
* Complete establishing INTERNET discussion forum 

January 1, 1995 .~March 30, 1995 
* Mapping ranges of SBB infestations 
* Compare SBB infestation ranges with critical habitats . --
* Initiate field analyses 

April 1, 1995 - June 30, 1995 
* Complete production of multi-media presentation 
* Continue field analyses 
* Develop recommendations 
* Completion of annotated bibliography database 
* Analysis of mapped information 
* Evaluate effects of SBB infestation and impacts analysis 
* Develop recommendations for habitat acquisition process 

July 1, 1995 - September 30, 1995 
* Complete field analyses 

October 1, 1995 - December 31, 1995 
* Complete writing final project report 
* Assemble project components for submission 
* Public meeting to review project results 

D. Teclmical Support 

The following areas of technical support will be needed and utilized to accomplish this project: 
* GIS 
* Cartography 
* Forest Ecology 
* Fisheries Biology 
* Wildlife Biology 
* Professional Library Services 
~ Multimedia Production 
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Spruce Bark Beetle Impacts on EVOS Resources Project Number: 95060 

E. Location 

The project will include all of Prince William Sound, the area east of Cordova to the Copper 
River, the Kenai Peninsula, western Cook Inlet to Cape Douglas, and the Kodiak Archipelago. 

PROJECT IMPlLEMENTATION 

This project will be conducted as a cooperative effort between the Alaska Department of Fish 
and Game and the U.S. Forest Service-State and Private Forestry. Actual day-to-day project 
management responsibility will be designated to the ADFG. S&P has the longest experience 
and greatest expertise in spruce bark beetle biology, distribution, and management in Alaska. 
The same is true for the ADFG with respect to all injured species except for marbled murrelets 
and bald eagles. In addition, the department has played an activ~ role in bark beetle 
management planruing with the USFS and ~he DOF. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

The project will be a cooperative effort between the Alaska Department of Fish and Game 
(ADFG) and the U.S. Forest Service- State and Private Forestry (S&P). Other cooperators 
include the Alaska Department of Natural Resources, Division of Forestry (DOF), Division of 
Parks and Outdoor Recreation (DPOR), and the U.S. Fish and Wildlife SerVice (FWS). The 
project will utilize data and mapped products compiled by the Habitat Work Group and work 
completed by species principal investigators. All computerized products resulting from this 
project will be produced in a format that will allow easy integration into the Exxon Valdez 
Information Management System. 

(DETAilLElOJ FY 95 BllJ!DGET NOT PROVliiDllEJDJ) 
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PWSAC Pink Salmon Fry Mortality 

Project Number: 

Restoration · Categocy: 

Proposed By: 

Lead Trustee Agency: 
' 

Cost FY 95: 

Cost FY 96: 

Total Cost: 

Duration: 

Geographic Area: 

Injured Resource/Service: 

INTRODUCTION 

95065 

Research 

Prince William Sound Aquaculture Corporation 

ADFG 

$59,600 

$60,200 

Unknown 

Unknown 

Prince William Sound 

Pink salmon 

Pink salmon hatcheries operated by the Prince William Sound Aquaculture Corporation · 
annually release approximately 400 million pink salmon fry from three hatcheries located in the 
northern, northwestern, and southwestern corners of Prince William Sound. Since the EVOS, 

1
- - 1 PWSAC has observed unusual mortality in second and third generation of the odd year cycle 

.pink salmon that returned through oil in 1989. Abnormally high pink salmon fry mortality (5% 
, ~ 15%) occurred at Cannery Creek Hatchery in 1992 just pnor to and after salt water entry. In 

1994, similar mortality occurred at both AFK Hatchery (18%) and again at Cannery Creek 
Hatchery (7% ) .. 

NEED FOR THE PROJECT 

This project will determine the cause of mortality and provide recommendations for reducing 
mortality and restoring the pink salmon production to its pre-spill level. 



PWSAC Pink Salmon Fry Mortality Project Number: 95065 

PROJECT DESIGN 

A. Objectives 

These will be detailed and forwarded to the EVOS Office. 

B. Methods 

(Information not provided.) 

C. Schedule 

(Information not provided.) 

D. Technical Support 

The PWSAC salmon program receives technical support from permitting agencies, University of 
Alaska Fairbanks, University of Alaska Juneau, and PWS Science Center. The ADFG 
pathology lab, genetics lab, and coded wire tag lab are among specific expertise areas 
overseeing the hatchery salmon program. 

E. Location 

This project will take place in PWS at the Armin F Koernig Hatchery on Evans Island, the 
Wally Noerenberg Hatchery on Esther Island, and the Cannery Creek Hatchery in Unakwik 
Inlet. 

PROJECT IMPLEMENTATION 

PWSAC will implement the project in conjunction with ADFG as the lead agency.-

-" 
FY 'S BUDGET ($K) 

Personnel 3.0 
Travel 0.0 
Contractual 52.5 
Commodities 0.0 
Equipment . 0.0 

Subtotal 55.5 
Gen. Admin. 4.1 

Total 59.6 
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Monitorrin.g Nearshore Fish Species for Persistence of Oil Exposure and 
Ecotoxicological Effects 

Project Number: 

Restoration Category: 

Proposed By: 

Cost FY 95: 

Cost FY 96: 

Total Cost: 

Dmation: 

Geographic Area: 

Injured Resou.rce/Semce: 

INTRODUCTION 

95071 

Research 

NOAA 

$231,000 

$46,500 

Unknown 

3 years 

Prince William Sound and nearshore habitat alo:qg the 
Alaskan and Kenai Peninsulas 

Subtidal organisms 

There has been persistent oil exposure of the nearshore subtidal habitat, and this project 
proposes to continue recovery monitoring of the benthic fishes of this ecosystem component, 
together with making a final effort to ascertain any biological dysfunctions resulting from 
persistent exposure. The results from this study will 1) delineate the geographic areas where 
subtidal oil contamination is continuing; 2) allow a determination of the rate of recovery, if any, 
for those areas which were still showing persistent exposure into 1992 and 1993; 3) allow a 
determination of ecotoxicological effects in the benthic fish compartment of the Prince William 
Sound and Kenai/ Alaskan Peninsula nearshore habitat. The need for incorporation of this 
compartment into the ecosystem studies of Prince William Sound have been clearly stated in 
the Implementation Management Structure workshops in Anchorage, and in the Cordova 
planning and review workshop for the Sound Ecosystem Assessment proposal. Portions of this 
type of study have been previously funded by the NRDA and Restoration programs, under 
Fish/Shellfish 24b and 24, Subtidal 7, and Subtidal 1. Funding was stopped after the 1991 and 
1993 collections, but analyses of the final collections made under these projects have shown a 
continuation of ·exposure at some sites both inside and outside the Sound. 

NEED FOR THE PROJECT 

There has been extensive and continuing exposure of nearshore subtidal fish species to oil in 

1 



Monitoring Oil and Toxic Effects in Nearshore Fish 

and around Prince William Sound following the EVOS, as documented in Progress Reports and 
the Final Report from F /S 24 (1989 and 1990), ST 7 (1991), and ST 1 (1993). Biological 
exposure, while generally decreasing with time in species examined in these studies, could 
nevertheless still be documented in 1991 and 1993. There are some data to suggest that oil has 
moved from intertidal areas to deeper sediments, due to wind and wave action, and also 
perhaps due to some cleanup procedures. However, sampling of subtidal sediments in 1993 and 
1994 failed to show any detectable hydrocarbons derived from the Exxon Valdez. Biological 
monitoring, however, allows for integration of overall contamination of a geographic area and 
thus may be a more sensitive measure of subtidal contamination. Because of the ecological 
importance of the benthic community to ecosystem modeling efforts, the rates and extent of 
natural recovery of these species need to be determined. In addition, it is critical to determine 
if the demonstrated persistent exposure of this community has resulted in any biological 
dysfunction that may impact the ecosystem as a whole. 

PROJECT DESIGN 

A. Objectives 

1. Collect three flatfish species (rock sole, flathead sole, and yellowfin sole) from six sites 
inside Prince William Sound in May and June of 1995 and four to six sites along the 
Kenai and Alaska Peninsulas in May and June of 1996, at depths from 10-30 meters. 

2. Analyze liver samples for levels and/or activities of cytochrome P450 1A (CYPlA) and 
bile samples for levels of fluorescent aromatic compounds (FACs) in order to determine 
oil exposure and biochemical effects in the collected animals. 

3. Analyze liver samples for evidence of DNA damage 

4. Assess histopathological alterations in several tissues, including liver, kidney, gonad, and 
gill. 

5. Assess reproductive function in males and females (primary target species is yellowfin 
sole), utilizing histopathological methods, levels of circulating sex hormones, and 
appropriate biomarkers of reproductive function. 

6. 

7. 

Measure levels of petroleum-derived compounds in stomach contents of collected 
animals. 

Provide synthesis reports in February of 1996 and 1997 detailing levels of oil exposure 
and associated ecotoxicological effects in benthic fish species from Prince William Sound 
(1996) and the nearshore habitats of the Kenai and Alaska Peninsulas (1997). 
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Monitoring Oil and Toxic Effects in Nearshore Fish Project Number: 95071 

B. Methods 

Methods are as described in previous detailed study plans and final and progress reports, and in 
previous peer-reviewed publications. Summaries of these methods and appropriate citations can 
be found in: 

Coll1er, T K, c.A Krone, MM. Krahn, J E Stem, S -L. Cban, and U Varanas1 (1994) Petroleum exposure and assoc1ated btochem~cal effects m 
fiSh followmg the Exxon Valdez oil sptll1 1989-1991 Submttted to Trans Am F1sh Soc 

Collier, T.K, M.M. Krahn, CA Krone, lL L Johnson, MS. Myers, S.-L Cban, and U Varanas1. (1993) 011 exposure and effects m subttdal ftsh 
followmg the Exxon Valdez otl spill In Proceedmgs 1993 Internattonal 011 Spill Conference pp 301-305 

c. Schedule 

January, 1995 
March, 1995 

April/May, 1995 
May/June, 1995 
June-October, 1995 
September, 1995 
January, 1996 
January, 1995 
February, 1996 

March, 1996 

April/May, 1996 
May/June, 1996 
June-October, 1996 
September, 1996 
January, 1997 
February, 1996 

][). Technical Support 

Contract for vessel support 
Solicit public input concerning sites and additional target species, 
especially from subsistence consumers 
Finalize cruise plans and schedule 
Field collections in Prince William Sound 
Analysis of collected samples 
Subinission of report detailing samples and species collected 
Subinission of draft synthesis report 
Contract for vessel support for year 2 
Submission of final synthesis report covering Prince William Sound 
collections and results 
Solicit public input concerning sites and additional target species to 
be sampled outside Prince William Sound, especially from 
subsistence consumers 
Finalize cruise plans and schedule 
Field collections along Kenai and Alaskan Peninsulas 
Analysis of collected samples 
Subinission of report detailing samples and species collected 
Subinission of draft synthesis report 
Submission of final synthesis report for Kenai/ Alaskan Peninsula 
sites 

The Environmental Conservation Division has most of the required equipment and facilities for 
performing this project. The only anticipated costs are for vessel support each year and nets to 
be purchased in the first year. The ECD has in-house facilities and personnel to carry out the 
field sampling and sample handling, all biocheinical and cheinical analyses, data compilation 
and analysis, and sample and data archival. 

E. Location 

3 



Monitoring Oil and Toxic Effects in Nearshore Fish Project Number: 95071 

The proposed project will be undertaken at several sites in Prince William Sound and along the 
Kenai and Alaskan Peninsulas. Possible sites within Prince William Sound include Olsen Bay, 
Snug Harbor, Sleepy Bay, and Squirrel Bay. Outside the Sound, sites may include Tonsina Bay, 
Halla Bay, Resurrection Bay, and sites on Kodiak Island. To the extent that there is a desire on 
the part of native Alaskans to have additional sites sampled, attempts will be made within the 
budget confines to accommodate these requests. 

PROJECT IMPLEMENTATION 

It is proposed that this project be implemented by the Environmental Conservation Division 
(ECD) of the Northwest Fisheries Science Center of NOAA, NMFS. This group has been the 
lead agency on several similar projects in the past, and has an requisite technical expertise and 
equipment This project is proposing to use state-of-the art techniques for determining oil 
exposure and determining ecotoxicological impaCts of such exposure in nearshore subtidal 
species. These techniques have been largely developed, or optimized for use on oil-exposed 

I 

1 i 

~/ 
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organisms, by researchers in the BCD. The Division has demonstrated its ability to provide : l 
sound chemical, biochemical, and biological data on a timely basis, both under the NRDA : __ i 
process and for the Subsistence Science Project, following the EVOS. Moreover, this Division 
has considerable experience with sampling in and around Prince William Sound, and knowledge 
of the distribution of the species of interest To our knowledge there are no other groups with 
the combination of chemical, biochemical, and biological expertise sufficient to conduct an 
ecotoxicological study of this magnitude in Alaskan waters. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

The results from this project will be integrated into the overall ecosystem studies of Prince 
William Sound that will be conducted in FY95 and FY96. It is anticipated that an evaluation of 
any continuing ecotoxicological impacts in the nearshore benthic habitat will be available for 
the proposed annual ecosystem workshops, provisionally scheduled for winter 1995/1996 and 
1996/1997. As appropriate, platforms and sampling gear will be shared witl!- other projects that 
will be in the field at the same time as proposed in this study. 

FY 95 BUDGET ($K) 

Personnel 
I Travel 

Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

129.8 
7.0 

25.0 
33.0 
15.0 

209.8 
21.2 

231.0 
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Impact of Killer Wb.aJ!e Predation on Harbor Seals in Prince William Sou!Dl.d 

Pmject Number: 

Restoration Category: 

Proposed By: 

Lead Trustee Agency: 

Cost FY 95: 

Cost FY 96: 

Total Cost: 

Duration: 

Geographic Area: 

Injured Resou:rce/Se:rvice: 

INTRODUCTION 

95073 

Research 

NOAA, Alaska Fisheries Science Center National 
Marine Mammal Laboratory, Seattle, WA 

NOAA 

$228,200 

$208,900 

Unknown 

3 years (2 field + analysis and report) 

Prince William Sound, Alaska 

1Harbor seal 

Killer whales are classified as top predators of the marine ecosystem with diets that vary 
regionally and seasonally. Two life-history patterns, involving two forms of killer whales termed 
resident and transient, have been suggested for the whales occupying the waters of Puget Sound, 
Washington and British Columbia. One of the criterion used to differentiate the two forms is 
diet. Resident whales are thought to feed primarily on. fish whereas transients are thought to 
feed primarily on marine mammals. Both forms of killer whales have been described from 
Prince William Sound. In Prince William Sound, predation by killer whales occurs on at least 
three injured resources: harbor seals, salmon, and herring. To predict the relative impact that 
killer whale predation may have on these injured resources, the level of predation and the 
relative proportion of each species consumed by killer whales must be quantified. 

Current information on the dietary habits of killer whales are based on 1) observations of 
feeding events, and/ or 2) stomach content analyses from stranded animals. Although both 
methods of determining food habits of killer whales are valid, each approach has significant 
limitations. Observations of feeding events may only represent the localized distribution of prey 
in an area. In many cases target prey consumed by the whales may be hard to determine. 
Since killer_ whales rarely strand, few stomach contents have been examined. Stomach contents 
represent a one time and fairly recent feeding event or series of events and this could 
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Killer Whale Predation on Harbor Seals Project Number: 95073 

misrepresent the relative contribution of the prey item found in the stomach. Other problems 
associated with stomach content analysis are that the stomach contents may either represent 
something that the prey has eaten or a by-catch from an attempt to capture other prey. 

The objective of the proposed project is to investigate the potential impact of killer whale 
predation on Prince William Sound harbor seal populations. We will collect biopsy samples 
from 40 killer whales from each of two putative populations (suspected resident and transient 
whale populations) from Prince William Sound. Killer whale skin and blubber samples will be 
examined through stable isotope and fatty acid analyses to determine the fraction of the Prince 
William Sound killer whale population that predates on marine mammals versus fish. In 
addition to obtaining dietary preferences of killer whales through biopsy sampling, our 
investigations will also include studies to determine population energetics of killer whales. 
Researchers working with killer whales and harbor seals will collaborate (Integrative Marine 
Mammal Ecosystem Program, to construct a model of killer whale predation on Prince William 
Sound harbor seal populations. 

NJEED FOR mE PROJECT 

The effect of predation on the recovery rates of injured resources has been defined as a priority 
research issue by the EVOS Trustee Council. Information gathered during the killer whale 
study will be integrated with other studies (Marine Mammal Ecosystem Package) to provide a , 
greater understanding of ecosystem processes in Prince William Sound and will enable us to 
predict the relative impact of whale predation on harbor seals. Additional insights regarding 
the relative impact of killer whale predation on herring and salmon will also be obtained during 
the course of these studies. 

PROJECT DESIGN 

A. Objectives 

1. Determine short-term and long-term diets of Prince William Sound killer whales. 

2. Compare dietary preferences of transient and resident killer whales in Prince William 
Sound. 

3. Determine the potential impact that killer whale predation may have on Prince William 
Sound harbor seals and other injured resources, as appropriate. 

B. Methods 

Killer whale tissue samples will be collected using a biopsy dart. We plan to use an air pistol 
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Killer Whale Predation on Harbor Seals Project Number: 95073 

powered by a C02 cartridge. We chose the C02 system because it allows the force of impact to 
be more precisely controlled. The dart _size is 6mm by 25rnm (diameter x depth) and the airgun 
dart is plastic to reduce the weight (less than 10 g) and improve flotation. The dart is colle'cted 
free floating after sampling. 

Samples will be subjected to stable isotope ratio analysis, fatty acid signatures and fatty acid 
isotope ratio analysis. Stable isotopes analysis has become a powerful tool in the studies of 
marine food webs. The ratio of heavy to light isotopes' in a sample varies between organisms. 
An organism has an average of 1-2 ppt (parts per thousand) difference than it prey for carbon 
and 2-5 ppt for nitrogen. Using both carbon and nitrogen increases the resolution of'the 
analysis. It may also be possible to rule out the presence of a certain' species. 

Analysis of fatty acid comp'osition can be done from v_arious tissues of an animal to determine 
the presence of fatty adds that are unique to potential prey. The lipids of the prey are 
hydrolyzed in the stomach and small intestine into fatty acids as well as glycerol and 
monoglyceride. Fatty acids remain intact during digestion. Therefore comparisons of the fatty 
add composition of potential prey with blubber of the predator makes it possible to determine 
which prey .was consumed. Many fatty acids can be ahributed to a single phylogenetic group or 
species from a specific community. However, it may not always be possible to assign a species 
on the basis of one or two free-fatty acids. Thus it is necessary to consider an array of fatty 
acids present and then match the pattern present in the tissue with the pattern in the potential 
prey. This technique has the added advantage of enabling an assessment of the relative 
contribution of different prey types. Therefore, the presence of certain fatty acids can act as 
trophodynamic tracers. Analysis of carbon and nitrogen stable isotopes of a fatty acid will 
decrease noise and increase resolution in prey determination., 

Longer term estimates of diet are required to more fully address food web dynamics. Although 
killer whales are considered top predators (defined as a species that is not eaten, by any other 
species in the food web), this information alone does not allow for quantitative analysis or 

· comparisons to be made between or within food webs. It is necessary to determine how many 
trophic levels or successive energy transfers occur between basal and top level, species. This has 
important implications for the flow of energy and material through the ecosystem. The trophic 
level at which a predator feeds will determine the relative efficiency of that consumer and 
dictate much about the life history patterns and demographics of those animals. Further, the 
trophic level may change spatially as well as temporally, which affects the dynamics of resource 
utilization as well as the potential for concentration of environmental pollutants. Prey species 
consumed by predators may be the same over the course of the year, but could in fact represent 
different trophic levels depending upon the time of year and environmental conditions. 

Trophic level can be determined,_on the basis of the 'isotopic analysis of the ratio of heavy to 
light nitrogen 15Njl3N, in the blubber and skin. Animals average from 3 to 5 parts per thousand 
(ppt) heavier in dietary nitrogen. In terms of food webs, nitrogen isotope values increase 10-15 
ppt in many food webs due to the presence of 3-5 successive trophic transfers. Each transfer 
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Killer Whale Predation on Harbor Seals Number: 95073 

increases the 15N content by 3-4 ppt. Comparison of stable isotope ratios of tissue samples of 
predators (e.g., killer whales) with those of potential prey (e.g., harbor seals, salmon, herring, 
etc.) makes it possible to determine the diet of a species, as well as the trophic level at which 
they are feeding. 

Of equal importance to the work being conducted on stable isotope and fatty acid analysis, we 
also propose to study foraging strategies and population energetics of killer whales. Information 
pertinent to these studies will be collected during field work and with captive killer whales. 
These data, in conjunction with the results obtained from analyses of skin and blubber samples, 
will be an integral part of a model we are developing to determine the impact of predation by 
whales on seals as well as other injured resources. 

C. Scll:nedule . 

This study will be conducted during 1995 and 1996, with either a recommendation for additional 
field studies or submission of a final report in 1997. The field season will operate from July to 
September each year. Data analysis will occur between October 1995 and February 1996. An 
annual report (summarizing 1995 research) will be submitted in April1996 and in April 1997 
(summarizing 1996 research). A final report will be submitted by 30 September 1997. Results 
will be prepared for publication in peer~ reviewed journals. 

D. Technica.U Support 

Technical support will be provided by the research/administration staff of the Alaska Fisheries 
Science Center, National Marine Fisheries Service, National Marine Mammal Laboratory, 
Seattle, Washington. Laboratory analyses of killer whale tissues will be done by agencies or 
institutions other than NMFS/NMML. Research staff at Sea World (California and Florida) 
will assist with studies on captive killer whales. 

E. J.L.ocatiion 

Field work conducted under this project will be restricted to Prince William Sound. 

PJROJJEC'lr IMPLEMENTATION 

This study will be coordinated by staff at the National Marine Mammal Laboratory. NMML 
personnel have over 20 years experience conducting killer whale research in Alaska. NMML 
has designed and coordinated all previous killer whale NRDA and restoration monitoring and 
research studies (1989-91 and 1993). NMML will work closely with Alaska Department of Fish 
and Game biologists, scientists conducting laboratory studies on stable isotope and fatty acid 
analyses, biologists conducting captive killer whale studies, and other Principal Investigators, as 
appropriate. 
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Killer Whale Predation on Harbor Seals Project Number: 95073 

COORDINATION OF RNTEGRATED RESEARCH EFFORT 

This project is part of an integrated Marine Mammal Ecosystem package and as such is multi
disciplinary and would involve the collaborative efforts of many Federal and State Agencies, 
and includes the participation of Universities and private individuals. An integrated approach is 
absolutely critical to the overall success of this project and mandatory to obtain the desired 
results of this work. Studies in this package include this project (Impact of killer whale 
predation on harbor seals); Harbor Seal Monitoring, Habitat Use, and Trophic Interactions 
(ADF&G); Harbor Seal Condition and Health Status (UAF); and Confirming Food Web 
Dependencies in the PWS Ecosystem Using Stable Isotope Tracers (UAF). In addition, this 
study will be closely integrated with Herring (ADFG) and Oceanographic (UAF) studies being 
submitted under the SEA plan and with the Forage Fish study being developed. 

FY 95 Bli.IDGJET ($K) 

Personnel 23.0 
Travel 6.0 
Contractual 161.0 
Commodities 23.5 
Equipment 0.0 

Subtotal 213.5 
Gen. Admin. 14.7 

Total 228.2 
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Recreation Impacts In Prince William Sound: Human Impact!: As A Fac~or 
Constraining Long Term Ecosystem Recovery 

Pmject Number: 95077 

Restoration Category~ Research 

Proposed By: The National Outdoor Leadership School (NOlS) 

Lead Trustee Agency: ADNR 

Cost FY 95~ $117,000 

Cost FY 96: Unknown 

Total Cost: Unknown 

Geographic Area: Prince William Sound 

Duration: 5 years 

Injured Resomce/Semce: Recreation and tourism 

INTRODUCTION 

As a consequence of the Exxon Valdez oil spill, recreation in Prince William Sound (PWS) has 
been significantly affected. Recreationalists are now seeking areas that have not been disturbed 
by the spill and heretofore received little or no use. Moreover, areas that have been previously 
impacted by recreation are now seeing additional visitation. The National Outdoor Leadership 
School (NOlS), for example, has altered sea kayaking routes since the spill, resulting in a 
concentration of use. Since many other kayakers, fishermen, and hunters use these areas the 
potential for degradation of these sites is high. Little is currently known about the extent of use 
in these areas, or the resistance, resilience, and tolerance of specific sites to recreation 
disturbance. 

The proposed research addresses the issue of human impact in Prince William Sound. 
Is human impact a factor constraining long term ecosystem recovery? Results of this work will 
be provided to the Trustees, land management professionals and users to assist in appropriate 
utilization and management of the spill affected area. 

NOLS Background: The National Outdoor Leadership School is a non-profit educational 
institution. Research, publications, outreach and training, and other programs are central to the 
school's mission to be a leader in wilderness education and research. 
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Recreation Impacts in PWS Project Number: 95077 

NOLS has been instructing expedition-length sea kayaking courses in the PWS area since 1971. 
As a consequence, we have extensive expertise on recreation areas, visitation, and user impact. 
This knowledge, combined with our research capacity, will contribute to an effective research 
process that results in usable and practical outcomes. 

PROJECT DESIGN 

We propose a three phase study with the following overall objectives: 

1. Qualifying and quantifying use and impact from recreationalists. 

2. Determining the tolerance of specific ecosystem types to user impact. 

#. Examination of ecosystem processes altered as a consequence of user disturbance. 

Phase I: Site Surveys and Assessment 
Using monitoring and assessment techniques specifically designed for recreation sites, we would 
conduct an overall evaluation of recreation sites in the area. In addition, visitor, outfitter and 
land management surveys would be conducted to assay the numbers and demographics of area 
users. This would be a two year study and would consist of initial site identification and 
subsequent impact assessment and monitoring. Data from the initial identification and 
assessment would assist the development of Phases II and ill. 

Phase II: Site Tolerance to User Impact: Trampling and Experimental Camping 

Although the information regarding the tolerance of specific sites to recreational disturbance is 
not extensive, accurate experimental methods have been developed and studies have been 
conducted in many backcountry areas. We propose to employ the techniques suggested by Cole 
and initiate a five year study on at least four distinct soil-plant associations impacted by 
recreational use. This study would involve both experimental campsites and applied trampling 
treatments and examine vegetation resistance, resilience and tolerance to user impacts. 
Changes in plant .species composition, soil compaction and beach erosion would also be 
quantified. The first three years would involve applied trampling and camping treatments and 
assessment Extensive follow-up measurements would be conducted the fourth year, and 
conclusionary data analysis and publication would be conducted in the fifth year. 

Phase ill: Recreation Impact: Process Level Research 

To date, much of the research pertaining to user impacts on wilderness sites has focused on 
documenting intensity of use and its impact on vegetation ground covers. This research bas 
greatly improved our knowledge of site durability and where, on a continuum of sensitive to 
durable, different vegetation types lie. 
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Recreation JLmloac:tS in P:WS 

However, this type of research has been somewhat limited in scope, focusing primarily on site 
durability and response to impact. More comprehensive research would extend these studies to 
an examination of the time required for recovery on impacted sites and of the processes that 
are involved in controlling the rate and success of recovery. We therefore propose to examine 
a range of ecosystem processes that could be affected by disturbance in conjunction with phase 
IT (above). This would be a two year study with measurements and analysis conducted in year 
two and four. A partial list of ecosystem processes to be examined is included (Table 1). 

Table 1. Proposed soil and plant properties to be measured as an assessment of ecosystem 
health in sites disturbed by recreation. Nat all properties would be appropriate measures at all 
sites. 

Soil Properties 

Organic Matter Content 

Microbial Biomass 

Physical Characteristics 

C and N Mineralization Potential 

Plant Properties 

Biomass Production 

Nutrient Analysis 

Structural Compounds 

Anatomical Damage /Response 

Mycorrhizal Response 

NOLS currently has the internal capabilities to conduct all of Phases I and II of this proposal 
and are collaborating with the Natural Resource Ecology Lab at Colorado State University to 
conduct the analytical aspects of Phase lli. 

BUDGET ($K) 

Phase I. Site Inventory 
2 years x $28,080/yr. + overhead costs . . . . . . . . . . . . . . . . . . . . . . . . . . $70,200 

Phase II. Trampling and Camping 
4 years (field) x 28, 580/yr + overhead costs 
lyr (analysis) x 12,500/yr + overhead costs 

Phase ill. Process Level Research 
2 years (field and lab) x $59,260/yr + overhead costs 

$158,525 

$148,150 

Total for all phases, 5 years • • • • • . • • • • • • • . • . • • • • . • • • ; • • . • • • $376,875 
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Culture, History, and Ecosystems: An Assessment of Cultmral/Hli.storkal 
Strategies to BuUding Long=te:rrm Understanding of Ecosystem Dynamics in the 
Exxon Valdez Oil Spin Area 

Project Number: 

Restoration. Category~ 

Proposed By: 

Lead Trustee Agency~ 

Cost FY 95: 

Cost FY 96: 

Total Cost~ 

Duration: 

Geographic Area: 

Injured Resource/Service: 

INTRODUCTION 

95078 

Research 

National Park Service 

DOl 

$166,650 

Unknown 

Unknown 

2 years 

Project consists largely of library research with on-site 
consultation with Native Alaskan communities in the vicinity 
of the Exxon Valdez oil spill area 

Multiple resources 

What is proposed here is an assessment of the potential value of archaeological, ethnographic, 
and historical research as sources of long-term comparative data for understanding the 
ecosystem processes that may be affecting the recovery of injured biological resources. Lack of 
a long-term perspective on ecosystem dynamics has made it difficult to identify which 
conditions or changes are related to natural fluctuations or shifts in the ecosystems in contrast, 
to those that may be directly or indirectly linked to the Exxon Valdez oil spill event. In this 
study, archaeological sites, traditional Native Alaskan knowledge, and the historical record 
would all be evaluated for their specific ability to shed light on the causal factors that might 
explain current downturns in the health and populations of species that occur on the injured list. 
Three reports are envision~d, one for each discipline represented--archaeology, ethnography, 
and history. · 

NEED FOR THE PROJECT 

If we are to understand how the Exxon Valdez oil spill event has altered or otherwise affected 
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Culture, History, and Ecosystems Project Number: 95078 

present-day nearshore and upland ecosystems and their constituent subsystem components, it is 
imperative to have a basis for comparison, a point of reference from which to identify and 
measure changes that might be directly or indirectly attributed to the spill. Ecosystems are not 
static clockworks, but dynamic systems in a constant state of change and, as emphasized by the 
paleoecologist C. Pielou, they are always characterized by a greater or lesser degree of 
disequilibrium. Thus, the basis for informed comparison is a moving target, not time-bound 
portraits of the ecological systems of the Gulf of Alaska as these appeared in a brief snapshot 
of time on the eve of the oil spill. 

How then can we obtain this historical perspective on the ecosystems of the region? One 
promising source of this long-term ecological data is the archeological record of the area. 
Archeological sites may be likened to a vast array of fortuitous environmental sampling stations 
extending back into time. For a period of at least 6000 years, humans along the coast launched 
out from their settlements and camps and sampled the world about them in their daily 
subsistence pursuits. The accumulated debris from this massive, but inadvertent environmental 
sampling effort has been conveniently concentrated in the archeological sites. This record, 
though often coarse-grained, may offer answers to some of the questions posed by contemporary 
ecosystem scientists who are trying to discriminate between changes that have links to the oil 
spill and those that represent fluctuations in natural systems over time. 

Another source of long-term data may be found through ethnographic research. Native 
Alaskans over the past millennia have accumulated a rich storehouse of information about the 
local environment, and though much of this knowledge has been lost of late, much still survives;· 
The survival of coastal Native peoples has always depended on accurate, empirical observations 
about the world and the challenges of the environment. 

Historical archives may also offer valued information on the operation of the environment in 
the past. Old fisheries statistics and similar records have already been employed by biological 
scientists searching for answers in the past to inform the present. It is likely that there is much 
more to discover, particularly in the broader array of historical sources including personal 
diaries, official reports and correspondence by both industry and government, the observations 
of early scientists, etc. The newly-emerged fields of climate history and environmental history 
have already developed a solid track record in ecological research related to agricultural 
fluctuations and changes in plant cover over time in other areas (particularly northwest 
Europe). Based on this success, it is likely that the same approaches could be applied to the 
acquisition of a historical understanding of coastal ecosystems in the Gulf of Alaska. 

The proposed project would explore and evaluate the potential of these archaeological, 
ethnographic, and historical sources to provide answers to key questions about long-term 
ecosystem change and stability in the region, that would in turn provide the understanding 
necessary to determining what current changes in the environment are either directly or 
indirectly attributable to the oil spill. 1f the findings demonstrate that this potential can be 
realized in a timely manner through reasonable outlays of funds and effort, then follow-up 
research programs to compile and analyze the data could be developed and implemented in 
subsequent years. 
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Culture, History, and Ecosystems Project Number: 95078 

J?JROJJEC'JI' DESIGN 

A Objectnves 

The purpose of the project is to provide professional evaluations of archaeological, 
ethnographic, and historical data as sources for understanding long-term ecosystem dynamics in 
the area of the Exxon Valdez. oil spilL These assessments will help biological scientists and the 
Trustees decide whether qr not the future acquisition and analysis of such data would have 
utility in discriminating between .injured species recovery problems that are linked to the oil 
spill and those that are associated w:i.th natural fluctuations ih natural systems. Separate 
evaluative reports, specifically designed for a biological scientist audience, would be produced 
for each of the three data sources. 

JE. . Mealhlodls 

lin the case of the archaeological and historical assessments the studies would be limited to 
library research. First, the principal investigators would review the existing literature relevant 
to the topic of inquiry. Second, on the basis of this review, they would evaluate the specific 
potential of their d:i.sc:i.pline to address questions of interest to biological scientists that are 
attempting to add time. depth to their descriptions and explanations of ecosystem operation and 
understand factors that :influence the relative success of s'elect' component species (i.e., harbor 
seals, herring) over time (100+ years). Third, if the evaluations clearly demonstrate that 
significant contributions can be made through programs of reasonable and practical future 
research, the investigators will outline, recommend, and prioritize the l:i.nes of inquiry that are 
considered to be the most productive from the stand point of cost/benefits. 

For the most part, the ethnographic assessment will foUow ~he same basic steps and emphasize 
literature review and evaluation. However, because ethnographic research demands the active 
participation and cooperation of the Native Alaskan communities that will assist any future 
research-as coUaborative researchers, dose consultation with Native communities in the area of 
the Exxon Valdez oil spill will be required. Contact with members of these communities will 
also be required to ascertain the level and kind of traditional knowledge that exists today. A 
large number of the Native elders that were keepers· of traditional knowledge about the local 
environment only a few years ago have since passed away or have acquired health problems 
that could predude their participation in,collaborative research. · 

The draft reports that are generated by these inquiiies would not only be subject to standard 
peer review, they would also. be distributed to key biological scientists engaged irr ecosystem and 

· injured species research for their review. Finally, the participating researchers in the three 
fields would review each others' products. The final reports would incorporate appropriate 
recommendations and corrections that emerged in the course of the review process. 

' ' 

C. Sclhed1l!lie 

8/94 Preparation of Research Plans/Scopes of ·Work 
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10/94 
Winter 95 
8/95 
8/-10/95 
1/96 
3/96 

and Ecosystems 

Start of Work Under Plan 
Consultation With EVOS Scientists 
Draft Reports Submitted 
Review of Draft Reports 
Final Reports Submitted 
Printing of Final Reports 

No fieldwork is required for the archeological and historical assessments. Consultation with 
Native groups and communities, however, will be an ongoing process that will be designed into 
the ethnographic evaluation. 

Other than printing and minor archiving of data, no special technical support to the research 
will be needed. 

The work will largely take place in an office setting with occasional travel to archives, libraries, 
and workshops. The ethnographic research will differ somewhat in that several trips to Native 
Alaskan communities will· be required to consult with elders holding traditional knowledge. 

PR.OJ]1EC'Jf' JIMPLEMENTATION 

The National Park Service has assumed a lead role for this project to assure that there is an 
agency sponsor for the work. However, the National Park Service has no proprietary interest in 
the project. We invite the involvement of other Federal agencies and the state if they wish to 
participate and .assume responsibility for one or more components of the work. In fact, the 
National Park Service would be more than willing to transfer its project lead role to another 
agency as long as there was strong assurance that the research would not significantly deviate 
from what is proposed here and that it be done well. 

m this project, the work of the lead agency would be limited to project design, administration, 
and technical oversight. The actual research would be carried out by scholars with a 
demonstrated background in environmentally-oriented research within their respective 
disciplines. The services of these scholars would be obtained by means of competitive contracts 
and/ or cooperative agreements with recognized educational institutions. 

COORDTINATION OF INTEGRATED RESEARCH EFFORT 

The agency project manager will work closely with the Coordination Committee of the EVOS 
scientists and the EVOS Cultural Resource Working Group to insure that the work will 
properly address the need for archeological, ethnographic, and historical assessments of long-

- 4 -

I f 

' I 



I .. 

: \ 

i ,-

: i 
I I 

' ' 

Culture, History, and Ecosystems Project Number: 95078 

term ecosystem stability and change as outlined on pag~ A-9 of the Draft Restoration 
Objectives and Strategies by Resource and Service. In addition, the principal investigators of 
the three studies will meet together at the winter EVOS science workshop, report on their 
progress to the assembled scientists and interested public, and seek corrective feedback on their 
work. The review of the EVOS scientists will also be sought for the draft reports. Finally, the 
principal investigator for the ethnographic study will develop appropriate and effective 
mechanisms for frequent consultation with the Native Alaskan communities in the oil spill area 
.as well as collaborative researchers from these groups. 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

12.0 
3.5 

138.0 
1.0 
0.0 

154.5 
12.2 

166.7 

-5-
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NERKA, Incorporated 

fPJ W:©~aw~ fJY 
JUN 16 1994 lYJ 

EX~ON VALDEZ OIL SPILL 
tRUSTEE COUNCIL 

A PROPOSAL TO THE EXXON 'VALDEZ 01 L SPILL TRUSTEE COUNCIL 

June. 14, 1 994 

Pink Salmon Restoration through Small-;-Scale Hatchery Enhan~ement. 
' . 

Principal lnve'stigator: Jack M. Van Hyhing', Ph.D. 

Organizations: NERKA JNC. and. AOUABIONICS INC. 

Suggested' Funding: FY 1 995 
96 
97 
,98 
99 

2000 

$150,000 
75,000 
5Q,OOO 
50,000 
50,000 
50,000 

I : 

! 1 Start-up and Completion Dates: October 1, 1994- December 31,2000. 

: 1 Duration: 6 years, 4 pink salmon cycles. 

:-: Area: Sout,h Bay, Perry Island, Pri nee Willi am So~nd. 
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Contact- Jack M. VanHyning 
PO Box 80165 
Fairbanks, Alaska 99708 
(907) 479-2476 
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INTRODUCTION 

Pink salmon in Prince Wflliam Sound are considered an 1njured 
resource which 1s not recovering. We propose to utnize our aquaculture 
operation and expertise at South Bay, Perry Island to enhance and increase 
the local pink sa1mon runs. ' 

In addi.tion to a large shellfish farm at this stte (Aquab1on1cs Inc.), 
we have a permit for a non-profit salmon hatchery (Nerka Inc., ADFG PNP 
Permlt No. 1 ). A small hatchery operated during the late 1970's and early 
1980's, but has been inactive for a number of years because of financial 
and personnel issues which have been resolved. In addition to the direct 
contribution of add1tional salmon to the fishery and escapement, we wlll 
monitor the environment and return of fish and contribute to an 
'Understanding of the factors that influence the productivity of the pink 
salmon stocks. There have been concerns expressed about the very large 
salmon hatcheries depressing the natural runs through competition, 
genetic mixing, overharvesting, etc. We propose to supplement the wild 
runs, without overwhelming them, and study the effects of incrementally 
increasing production. 

NEED FOR THE PROJECT 

The pink salmon resource was apparently injured by the oil sp11l and 
is showmg little or no signs of recovery. There is thus the need for both 
direct additional recruitment of juveniles into a healthy ecosystem and an 
understandmg of the dynamics of the system. We propose to contribute to 
both these needs. 
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PROJECT DESIGN 

Objectives (Tasks): 

1. To produce 10 million pink salmon fry by 1999 in a small, 
environmentally compat1b le hatchery. 

2. To understand the ecosystem into which the pink salmon are 
introduced and the factors controlling population return of both wild and 
hatchery fish. 

Methods: 

Due to the short t1me frame available for preparation of this 
proposal, only a conceptual methodology is presented. Complete details 
can be presented later if the Councn finds the concept of interest. 

Each returning run will be carefully enumerated. The spawning areas 
are small and a complete count can be made by boat and on foot. Some fish 
w111 be collected for hatchery 1ncubat10n. Lambert Lagoon and South Bay 
will be regarded as a study ecosystem and environmental data will be 
gathered on water temperature, salinity, turbidity, zooplankton 
abundance, predators, etc. The company trawler "New Wave" wi 11 trawl 
for predator flshes for several days each spring and skiffs and an anchored 
barge w1ll be utilized for sampling and data collection. A proport10n of 
the hatchery-ralsed fmgerlings w111 be coded-wire tagged, or otherwise 
identified, for later ident1ficat10n. 

Schedule: 

The 1994 escapement of pmk salmon will be enumerated during 
August-September, pr10r to contract fund mg. Project p lanmng wi 11 begin 
durmg the fall and winter of 1994-95 as well as the procurement of 
equ1pment and perm1ts. The ADFG salmon hatchery perm1t is still valid, 
but permits for salmon hatchery operat10n from the U.S. Forest Service 
and Alaska Department of Natural Resources have expired and will need to 
be reapp 1 ied for. 

3 



Environmental mon1tor1ng w111 beg1n durtng March 1995 and continue, 
through the contract per1od with emphas1s on the spring and summer. 
Pinks are the only salmon spawning 1n the area and most are inter-tidal 
spawners. It 1s not possible to obtain any measure of downstream 
m1grat1on, but sampling of fry in the lagoon and bay for growth and 
survival w111 continue unt11 they leave the area. Fry produced by the 
hatchery w111 be counted and sampled before release. Potentfa1 predators 
and competitors w111 also be sampled dur1ng the spring. Each summer's 
escapement w111 be counted during August and September and some eggs 
taken for 
incubation. Data analysis will be conducted during the w'1nter and a 
progress report submitted annually; a final report at the: end of the 
contract. 

, Technical Support: 

In addition to the Principal Investigator, the following wlll 
part1cipate: 
Dr. Steven Smith, biometrician with the University of Washington Center 
for Quantitative Studies fn Fisheries, w111 be consulted for statistical 
analysis and computer programming. 
Mr. Jeff Hetrick, manager of the Moose Pass Hatchery near Seward, will 
provide advice on hatchery design and operation. 
Mr. Jon N. VanHyning, a Prince William Sound commercial fishermen, will 
assist is sampling gear development, operation and maintenance. 
Mr. Nate Hopkins, caretaker of the aquatic farm, with a few hired 
employees, wlll do the routme data co11ection and hatchery management. 

Location: 

All work except analysis and report preparation will be done at 
Perry Island, 25 miles southeast of Whittier. All fishermen and 
communities that are dependent on the pink salmon fishery, will benefit 
from the project. The .outer areas of southern Perry Island had extensive 
ofl deposition, but no oil penetrated into Lambert Lagoon, where the 
salmon spawning stream are located. 
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PROJECT IMPLEMENTATION 

The project should be done by Nerka Incorporated, a pr1yate non
profit salmon hatchery corporaHon, ,and Aquab1onics Incorporated, an 
Alaskan consulting and sea food company speciaUzing in shr1~p fish1ng 
and oyster farm1ng. 

EOORDINATION 

' ' 

Thfs project w111 befully,coordinated w1th other related projects 
conducted by the University of Alaska, A1aska Department of Fish & Game, 
National MarineFfsherfes Service, and the Forest Service. 

PUBLIC PROCESS 
No specific plans have been made, but the Principal Investigator wi 11 

participate in any desired forum. 

, PERSONNEL QUALIFICATIONS 

Jack M. VanHyning will be Principal Investigator. He has B.S., M.S. 
and Ph.D. degrees in fisheries from the University of Washington, 
Un1versity of Miami, and Oregon State University, respectively, with 40 
years experience in fisheries research and management with a specialty in 
salmonid population ecology. He was Marine Research Supervisor for the 
Oregon Fisheries .Department, Associate Professor of Fisheries at the 
'University of Alaska Fairbanks, a'nd a pr1vate consultant and f1sh farmer. 
He is fam111ar with hatchery programs in Oregon and Prince William Sound 
and is finishing a study on the factors affecting the return of chum salmon 
to Norton Sound. He has been invited to present the findings at an Arctic 
Science Conference m Anchorage and Vladivostok, Russia. 

Dr. Steven Smith has undergraduate degrees in statistics from Utah 
State University and a Ph.D. from the University of Washington, in 
biomathematics. He worked with Dr. VanHyning on Norton Sound chum', 
salmon and is heavily involved with the Columbia River salmon problem. 

Jon VanHyning has as an Associate Degree in Fisheries Technology 
and has been a commercial fisherman in Prince William Sound for 10 
years, including the development of a new deep-water shrimp fishery. 
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BUDGET 

Because of time constraints, the fundtng presented on the cover page 
is a very preliminary estimate. If the proposal is viewed w1th favor, we 
w111 submit a carefully drafted, real1stic budget for further review. The 
1995 budget covers the construction of a small, research hatchery. After 
that initial expense, annual expenses for time, travel, administration, etc. 
should be between $50,000 and $75,000. By the end of the contract period 
the p,roject should be self-supporting fn providing a continuing source of 
supple~ental salmon to the fisheries of the Sound and ar'( increased 
understanding of the possible benefits of small project salmon 
enhancement. 
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PROJECT NAME: Fleming Spit Recreation Area Erihancements 

' 
SPO~SOR~ The Cordova Sporting Club 

PROJECT DESCRXPTION: Fleminq Spit is located within the Cordova 
City limits and is within the Prince William Sound Recreation 
Project area o Fleming Spit is allready the site of a· strong terminal 
Coho sport fishery and in the last 4·years a fledgling King fishery 
has been started. The area is popular and accessible. The Cordova 
Sporting Club, a non=profit organization dedicated to the.promotion 
and development of outdoor opportunities in the Cordova area, along 
with many other interested local agencies and groups, would propose 
a project funded .by the Exxon Valdez Oil Spill (EVOS) civil 
settlement monies to improve the Fleming Spit site for added 
recreational use, safer access, and an improved and enlarged 
fishing area. · 

The ongoing recreational fisheries at Fleming Spit have been 
developed through the cooperation of the Sporting Club (CSC), the 
Alaska Department . of Fish and Game (ADF&G) , and Prince William 
Sound Aquaculture Corporation. The smelt release areas and the 
surroUnding tidelands and beach areas~ where the fish return to, 
however, need to be enhanced and upgraded to handle the ever 
increasing pressure from local recreational fishermen as well as 
a growing number of tourists. our proposal includes acquision of 
critical lands and tidelands in the immediate Fleming Spit area, 
a dredge and fill project to improve the existing smolt release 
ponds, a general clean=up of the area including the removal of a. 
derelict barge, and the addition of a variety of recreational 
facilities. · 

Our proposal is brokeri down into two phases. Phase I focuses upon 
work that is directly related to enhancing the sport fishery in the 
area. Phase II includes projects and facilities that take advantage 
of other recreational opportunities that exist in the area such as 

_camping. our specific proposal including work tasks, ~facilities, 
and projected costs follows: · 
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Phase I: 

Project/Task 

Acquire Parcel 

Dredge and Fill Operations/ 
(including enqineerinq and 
permitting) 

Flood Plain Management 
(engineering) 

surveying 

Barge Removal 

Composting Toilet 
Facilities 

Fishing Boardwalk 
(1,000 feet, 8 feet wide 
parallel to road with ramps 
and stairways .. ) 

Fish Cleaning Stations 
(two stations, 6 bays eaCh) 

Off Street Parking 
(signs, curb stopsu paving) 

Permanent Net Pens 

Total Cost/Phase I 

Phase II: 

RoV. Campground 
(10-15 Units, electrical 
hookups, tables, fire pits) 

Sewerline Extension and 
RoV. Dumpstation 

Tent Platforms 

Covered Picnic Pavileon 

Total Cost/Phase II 
Total cost/Project 

2 

Projected Cost 

$1.50,000 

$1.50,000 

$50,000 

$30,000 

$10,000 

$30,000 

$300,000 

$10,000 

$20,000 

$20,000 

$770,000 

$100,000 

$450,000 

$20,000 

$25,000 

$595,000 
$1 1 365,000.,00 
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We would anticipate that the total project would take 2 to 3 years 
to complete. A preliminary site plan depicting the approximate 
location of all proposed facilities is attached. 

POTENTIAL CONFLICTS~ We do not anticipate any significant or major 
conflicts. Fleming Spit and the recreational fishery there are 
enjoyed by local Cordovans and visitors alike from early spring 
through the Silver season in the fall. The Cordova Chamber of 
Commerce holds a Silver Salmon derby each fall and many people fish 
the area during that time. The,Chamber has been a strong supporter 
of recreational development at the spit for years. Groups such as 
the Cordova Fly Fishers and the Cordova Trap and Gun Club support 
our recreational goals for the area as well. 

This proposal also enjoys the support of other important local 
agencies and organizations. For example, the Alaska Department of 
Fish and Game has been a long time supporter. ADF&G has proposed 
a demonstration hatchery at the site in the past and it started 
the salmon release program there. The Sport Fish Division is a 
strong supporter and has indicated that it would provide matching 
funds for this project. Prince William Sound Aquaculture has 
expended its own monies over the past few years to keep the Silver 
and King fisheries going. It has also submitted a proposal to 
improve the rearing ponds to insure a better smolt survival rate. 

The Division of Parks and outdoor Recreation has considered Fleming 
Spit as a possible addition to the state Park System. Development 
at Fleming Spit is currently listed as a priority in the 
Department w s Statewide Recreation Plan. The U.S. Forest Service has 
also demonstrated its support. Its staff have helped in the 
development of this proposal. Finally, this project has the strong 
support of the City of Cordova. It appears as a goal in the City's 
overall Economic Development Plan. The City has developed plans and 
sought funding for this type of project since ~985. The land is 
already zoned for conservation and recreational uses by the Cordova 
Coastal Managment Plan. We have a willing seller for the land we 
want to acquire. 

There are two potential conflicts which will need to be worked out 
however, we believe they are easily resolved. First, the Eyak 
Corporation has leased adjacent tidelands from the state for use 
as a log transfer facility. The leased area is a very large tract 
which extends into the fishing area. This area is not needed for 
the transport of logs and the actual facility is a good distance 
from where people fish. We believe we can work out an acceptable 
arrangement. Log trucks moving through the area pose a potential 
threat to pedestrians however, traffic control signs should be 
sufficient to mitigate that problem. 

Second, there are often transient workers and other visitors who 
illegally camp on private lands and State owned tidelands in the 
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area during the summero We don°t see thi$' as a conflict because 
this project will enhance their camping experience by providing 
good clean places to camp complete with. restroom facilitiesv damp 
sta.tionsv water 8 trash cansu and the like .. 

L~~ TO EVOS ~JURY: Since the oil spill in Marchp 1989, Prince 
William Sound commercial fisheries have declined drastically o A 
large majority of Cordova residents are involved the fishing 
industry and because of the poor commercial seasons these residents 
have had increased free time and an increased need for sport caught 
fish$ More and.more of them have used the Fleming Spit areao The 
continued emotional impacts from. the spill have also increased the 
need for recreational outlets and positive relationships with 
fishing for the people adversely affectedo People have appeared to 
be hesitant and· concerned about sport fishing in the_- oiled areas 
of the Sound and more and more of them have expressed· an interest 
in and support for the enhanced fishery at'Fleminq Spit. 

With the spill and the resultant media coverage 6 Prinae William 
Sound has become an increasingly well known tourist destinations 
This is good for Cordova; with the decline in fishing since the 
spill, we need to concentrate on diversifying our economy. This 
area is an excellent location for facilities of this type because 
it .is within walking distance of downtown and approximately 3,000 
feet from the new Cordova Ferry Staging Area. 

But there are also problems associated with the increase in 
visitorse These people need to have safe and accessible activities 
in the immediate area. our desire would be to channel tourists to 
areas like Fleming Spit and relieve the recreational and fishing 
pressures on other fresh water spawning streams in the Copper River' 
Delta area. 

BCO~OH:tC JrDS:D:Bl:LITY: The enhancement of the ·Fleming Spit area and 
the recreational fishery would benefit an unlimited number of 
cordova residents and visitors to Prince William Soundo The 
principal costs would be in land acquision and infrastructure 
inprovementso Maintenance of the facility/park could.be financed 
through user fees on the campsites and the dump station, and. user 
donationsD As stated above, the City of cordova, ~The Alaska 
Department of Fish and Game, the Division of Parks and outdoor· 
Recreation, the u.s. Forest Service, and Prince William Sound 
Aquaculture Corporation have all discussed and proposed enhancement 
projects for this area in the past. Following acquision of the land 
and construction of the facilities, the area could be turned over 
to one of these agencies. They would subsequesntly be responsible 
for the maintenance and upkeep of the improvements. PWSAC has been 
instrumental in obtaining the Coho and Chinook smolt·and we see no 
reason why this won 8 t continue. 

CONSISTENCY WITH SURROUNDINGS: Fleming Spit is located on the edge 
of town directly on Orca I:ri.let. Because. of the past efforts at 
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·estab1ishinq the terminal Coho and Chinook runsu it has become a 
wel1 known and heavily used 00fishinq hole~Q T.he area accessible 
when weather prohibits boating and for those who don°t have access 
to a boat suitable for the Inlet or one of the surrounding rivers 
or streams~ Our project will increase the accessibility, the 
safety, and the appearance of the areao The existing smolt pond 
will be enlarged and improved to decrease the mortality rate among 
young salmon. The land is zoned for conservation and a recreation 
·area,is consistent with that desiqnationc 

~BR OP PBOPLB BBNBPITTING: No established. facilities are 
presently place so accurate user counts are not available. 
However, it can be said that the improvement of the Fleming Spit 
area would ben~fit the entire population of Cordova. addition, 
people using other parts of the Sound for recreation would be drawn 
to the enhanced fishery much as they are to the fisheries adjacent 
to the hatchery in Valdez. The Cordova Silver Salmon derby held in 
late August and easly September draws more and more entrants each 
year. The proposed improvements 'at Fleming Spit would allow more 
and more people acces's to the fish and would result in an expanded 
tourism industry for Cordova. 

DISPLAC~ OF C'ltmR:DT USERS: The only people being displaced 
would be transient campers who camp on private land and State owned 
tidelands during the summer· months. These people would not really 
be displaced but rather, would be provided with a legitimate and 
significantly improved place to camp. 

ADJ~C~ ~ Dm\G~: The tidelands immediately north of 
Fleming Spit are leased by the Eyak Corporation and used as a log 
transfer facilityo We do' not believe this presents a conflict with 
this project. Other surrounding tidelands are owned by the State 
of Alaska and the City of Cordova. Some of the uplands have private 
owners (including the parcel we hope to acquire)o We would have to 
be sure that private landowners have legal access to· their 
propertyo The rest of the uplands are owned by the State and the 
City. The area zoned for Conservation;. however, recreation 
projects are specifically permitted. 

INFLUENCE ON OTHER PROJECT~: As stated above, the enhancement of 
the Fleming Spit area for recreation and sport fishing has been 
proposed and discussed by a number of agencies and other 
organizations over the years. Because legislation or budget 
allocations were not forthcoming, none of these proposals have come 
to fruition. No other use has been publically discussed for this 
area. All of the groups and agencies identified above would 
cooperate on the 'improvements proposed for Fleming Spit. It would 
be a community improvement and a project that ,everyone in Cordova 
could appreciate and use. ' 
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PROJECT :NAME:; 08Mor-Pac Hill no Campground Improvements 

SPONSOR: The City of cordova 
\ 

PROJECT DESCR:IPTJ:ON~ Mor=Pac Hill is located directly across 
Railroad Avenue from the old Mor=Pac fish processing plant. It is 
less than a mile from downtown Cordova and a very short walk from 
the Cordova ferry dock. The Mor-Pac complex is under new ownership 
and is now known as cannery Row Inc. Cannery Row Inc. owns the 
property that the campground located on. 

The existing campground contains 15 to 20 good campsites for tent 
campers. The site is located on a nine acre parcel and therefore~ 
has the potential for a number of additional camp sites. The 
campground was constructed during the summer of 1989 as a direct 
result of the Exxon Valdez oil spill. During that period, the city 
was inundated with clean~up workers, people seeking work on the 
clean-up, and various other visitors. The City had no legitimate 
campground at that time and this one was quickly constructed under 
emergency conditions. The construction of this campground was a 
cooperative effort by the Chugach Alaska Corporation, owners of 
the Mor=Pac plant at that time, and the City of Cordova. Chugach 
provided the land and the Gity constructed a waterline and other 
basic improvements. 

Since that time, the campground has fallen into disrepair. No one 
is currently responsible for managing and caretaking the area. The 
new owners do not have the resources nor the time to operate a 
campground and have posted no trespassing signs on the property. 
Campers have still been using it however, and this has resulted in 
periodic problems with litter, garbage, violence, trespass, and 
vandalism. The City is experiencing an increase in visitors every 
year and it still does not have a good tent campground. We 
desperately need to develop these types of facilities. This 
campground provides us with an opportunity to enhance an already 
existing facility. 

This area has great potential because it already has 15 to 20 
excellent camping sites, the potential for more sites, and an 
excellent location. It is less than a mile from both downtown 
Cordova and the Fleming Spit Recreation area. It is soon to be 
connected to downtown by a new bike trail. It is a very short walk 
from the Cordova ferry dock and it is close to trails that lead or 
will lead into the proposed Mt. Eyak State Park. 

We propose to use EVOS recreation restoration funds to improve this 
campground so that it will be a safe and enjoyable experience for 
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tent camperso We would begin by purchasing parcel from the 
owners who have expressed a willingness to sello The improvements 
we envision include chain li:nk fencing to improve safety and 
protect other unrelated. facilities, a bathroom and shower facility u 
a short sewer lineu and various site improvements such as gravel 
and tent platformso Following is a projected budget for this 
project: 

Projected Budget: 

Facility/Work Task 

Land Acqu.ision 
Surveying 
Bathroom Facility 
(with showers) 
Sewer Line 
(300 ft .. ) 
Chain link Fence 
(8 ft. high, 400 ft. 
Installed) 
Tent Platforms 
Gravel, Wood 
misce materials 

cost 

Estimated Cost 

$150,000 
$20,000 

$100,000 

$40,000 

$20,000 
$20,000 

$10,000 

POT:ml.fTIAL CONFLICTS: The current owners of the property have closed 
the campground and posted no trespassing signs. People still camp 
there without permissiono The owners have indicated a willingness 
to sell this property and have stated that they believe a 
campground is a good use for the siteo We propose to eliminate 
existing conflicts by giving campers a safe and clean place to 
camp .. 

There are no other confl.icts with existing uses or adjacent 
landowners that we are aware ofe The area is surrounded by woods 
and we believe that a campground is an appropriate use of the 
parcel., 

LIB TO EVOS INJ11RY: There are two specific links to injuries 
suffered as a result of the oil spill., First, this campground was 
originally built in response to the influx of clean~up workers and 
job seekers. The City was overwhelmed by this in-migration and was 
unable to provide the services necessary to accomodate these 
people. As a result, the City was forced to build this campground 
under emergency conditions., 

Second, the oil spill has created a heightened awareness about 
Prince William Sound in general and Cordova in particular., People 
have become increasingly aware that 1) Cordova suffered and 
continues to suffer great econonic and emotional damage due to the 
spill and 2) that there are outstanding recreational opportunities 
in and around cordova (especially since this area of the Sound was 
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not oiled). ~The result is a marked increase in the number of 
visitors coming to this communityo The City· stil-l does not have the 
capability to acomodate th~se visitors; especially those who want 
to travel by tent and backpacko . . 

Ecomomc FDS:IB:tLl:T'!': This project will not require any subsequent 
or incremental funding by the EVOS Trustees.. After the campground 
is improved, it will be managed by the City of Cordova in a way 
that will make it self supporting. User fees will be implemented 
to pay for maintenance and upkeep. · 

' 
COl\TSISTEN'CY l'J'l:TE ' S'iO'ImOlll':lm)Jl:N'GS: As noted above 0 we believe a 
campground is consistent with the character of the area o The 
campground is surrounded by forest for the_most part& There are no 
residential areas close by. ,The nearest facilities are the Cannery 
Row complex and the Cordova Electric Copperative power plant.o Both 
are far enough away from the campsites that we do not expect any 
adverse impacts or conflicts. 

~ER OF PEOPLE BEDFXTTJ:!li'G: There is only one legal place to. 
pitch a tent within the City Limits at this time. We believe this 
campground would be used to capacity during the summer monthso We 
estimate that this could translate into approximately 4 1 800 camper 
days. (20 sites, 2 ~eople each, 120 day camping season). 

It could also be argued that this facility would benefit the entire 
community. Since campground space is extremely limited in Cordova, 
campers are forced to camp wherever they can find a suitable piece 
of woods. This has resulted in a variety o.f problems for the 
community including trespassing, litter, sanitation problems, and 
violence. This effects everyone and the City would be better able 

,to control these problems by directing campers into a safe and well 
equiped campground. 

D~SPLACEMENT OF CURRENT USERS: There would be no displacement of 
current users. The only people using the property now are campers 
who are camping there illegally. We propose to resolve this problem 
by providing these people with a legal and convenient place to 
camp. 

ADJAC~ LAND M'ANAG~: Lands immediately to the North and South 
of this parcel' are privately .owned. They are undeveloped at present 
and are unlikely to be developed in any intensive way because of 
the extremely steep topography. The parcel is bounded by Railroad 
Ave. and the Cannery Row Complex to the east and ,by City and State 
land to the west. 

:INFLUENCE ON OTHER PROJECTS: This project will not hay-e any 
influence upon any other projects that we are aware of. There are 
no other intended~uses for this property. 
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PROJECT ~: Odiak Camper Park Expansion 

SPOmSORg The City of Cordova 

PROJECT DBSCRXPTZOW: Odiak Camper Park is located on Whitshed Road 
immediately adjacent to Orca Inleto It is approximately one mile 
from the Center of Cordovao The camper park currently has 18 RV 
siteso All of the sites have electricity and water is available at 
six locations through hose bib type hydrants o A sewerage dump 
station is provided for R .. V ~ s equiped with holding tanks.. A 
shower /restroom facility is located in the middle of the campgrotmd 
for use by both RoVo campers and the few tent campers who use the 
area .. While the camper park provides camping space with.the basic 
utilities for up to 18 vehicles, it badly in need of expansion 
and upgrading in order to meet an increasing demand. 

The current facilities are marginal at best. The single 
restroom/shower facility is being used to its full capacity. Lines 
of R., V0 s waiting to dump holding tanks frequently form at the 
septic dump station; the only legal dump site in Cordova.. Campers 
have to haul water from hydrants to their sites, a situation which 
is not always sanitary and certainly not conveniento Finally, the 
campground, in its current condition, is not aesthetically 
appealing to many campers. Landscaping is desperately needed so 
that we can take advantage of an otherwise ideal location for a 
campground. 

Odiak Camper Park is currently the only legitimate camper park in 
cordova. We are experiencing increases in the number of visitors 
each year and the demand for camping space has increased 
porportionately. Therefore, the need for expansion and basic 
improvements at the park are warranted. We propose to expand the 
park by an additional 40 RoV. spaces and to add basic utilities to 
each site. We also invision adding playground areas, additional 
tent sites, and landscaping. A proposed budget follows: 

Work Task/Improvement 

Water and Sewer line 
extensions to 40 spaces 
including fire hydrants 

Landscaping including 
materials and Labor 

Electrical Hookups to 40 
new sites, trenches to be 
shared with T.V. and Tel. 

I 

Estimated Cost 

$140,000 

$30,000 

$76,000 



Tent Pla:tfo:rms 
Picnic Tables/Fire Grates 

TOTAL PROJECTED BUDGET: 

$10,1000 
$1«:»,000 

POTBHTXAL COHPLXCTS: The only potential conflict which exists 
that the campground is located a short distance from the municipal. 
landfill. We proposed to address the conflict be adding fencing 
and trees which will serve to mitigate the visual impactsa The 
landfill will be closed in 3-S'years and it has been suggested that 
that area could also be used for campground expansionso 

LIR TO EVOS l:NJ'tJRY: The oil spill has created a heiqhtened 
awareness about Prince William Sound in general and Cordova in 
particular. People have become increasingly aware that 1) Cordova 
suffered and continues to suffer great economic and emotional. 
damage due to the spi.ll and 2) that there are outstanding 
recreational opportunities in and around~Cordova (espectally since 
this area of the sound was not oiled) .. The result is ~a marked 
increase in the number of visitors to this community. The City does 
not have the capability to adequately handle the increased demand 
for camping facilities. Improvements to this already existing 
campground. would increase the city v s ability to provide this 
serviceo · 

BCO:NOMJ:C FDSJ:BXL:t!rY: This project will not require any subsequest 
or incremental funding by the EVOS Trustees.. After the campground 
is improvedu it will be managed by the City in a way that will make 
it self supportinqo The park currently self supporting and is 
operated as an enterprise fund. 

CONS:tSTDCY tfl:TH S'tt'RR.Ol'J!m:INGS: The site is already used as a 
campground. It is surrounded on the North and East by water and on 
the south by woods. The landfill is located to the west. We believe 
campground expansion is consistent with the immediate surroundings .. 

NUMBER OF PEOPLE B~FITT:tNG: The City is desperately in need of 
campground facilities. This expansion and upgrade will provide 
suitable space for 58 R.V. campers and i0-15 tent camperso 

It could also be argued that this facility would benefit the entire 
community. Since campground space is extremely limited in Cordovau 
campers are forced to park their R. V .. s anywhere they can find 
space. This has resulted in a variety of problems for the community 
including trespassing, litter, sanitation problems, and blockage 
of public roads and alleys. The problem was so bad, particularly 
during the oil spill clean=up, that the City Council was forced to 
pass a trailer ordinance which strictly limited where motor homes 
could park. This forced many visitors outside of the City limits; 
a situation which is not good for either public relations or the 
local economy. 
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DXSP~c~ OF ~ us~: There would be no displacement of 
current users.. .There are no users of this parcel other . than 
campers .. The city uses the expansion area for equipment sto::r:aqe .. 

--
ADa~ ~ DDG~: Al~ adjacent land and tidelands are owned 
by either the City of Cordova or the State of Alaska" 

~~eli ON o~ lPltOJ.lll:~S: There are no other projects planned 
or in progress in the immediate area .. 

3 



This page intentionally left blank. 



........__. 
0 

-f • • 

DOC.# qsohliP070 D 

PROJECt NlMis Cordova Historical Marine ~ark 

S~ONSOR1 the Cordova Planning and Harbor CoMmissions 

PROJBCr DESCRIPTIONs the qoal of thi~ project is to acquire, restore 
and display v tnt age f 1shing vessels, wtt.ich have been bUilt EHJ.d"/ or us-ect 
by ttt.e Cordova fishing fleet during previous decades for commercial oF 
subsistence harvest. Specific boats ol." boat types which have played· an 
important part in Cordova's maritime and fishing history would be placed 
on display with. interpretive signs describing what role the vessel 
played in Cordova's history, as well as design origins and how and where 
it was operated. 

A potential site has been discussed by the City Planning, Harbor and 
Historical Commissiqns and found to be quite a·ppropt'iate. rn tb.e plan: 
for the new ferry terminal, there are several undes1gnated nar~~~ st~tps 
of land surrounding the parking area. These open areas would he ideaL 
far staging a variety of the historical vessels, offering max1~u~ 
txpasure and visibility to v1~1tors, as well as local resident~. 

Six types of vessels have been identified as appropriate for the 
exhibit: (Specific boats tha~ _ar~ available for those indicated ~) 

Charley Moore ·z4-"n- · 
Tiedeman ZZ' 
Cannery Boat (Seiner ~trle)~ 

Oauble Ender• 
Plank Skiff · · 
Seine Skiff 

It is anticipated that several of the vessels would be staqed in a 
manner to allow boarding f~r eta~~~ observation, making thts a 
~hands-onR exhibit. 

It would be an outdoor museum/-affering many :trenefits, such as:-·· 
-the preservation of vessels otherwise soon to be last 
-the actual lifesize examples displaying the develo~ment of 
the local fisheri~s . 

.. ; ; 

-an educational presentation far future generations of residents and 
visitors 

-an attractive and interesting addition to Cordova's Ferry Terminal 
area, as ~ell as great photo opportunities for tourists 

PROJECT CURRENT STATUS 

LAND to be donated by City of Cordova 
u~ntage boaL City of Cordova 

·ansport of boats Voluntary E~uiment & labor 
--storation of Vessels voluntary labor 

Vintage Equiment donated 
Total Donations to date 

I 

20,000.00 
623485 
687.89 

3,600.00 

15,800.00 
40,711.74 
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Restoration to visual workinq conditio~ 
(cosmetic repa1~, re-surfac1aq & pa1nt1nq) 

Charley Moore Z4' 
'r1edeman Zl' 
cannery Boat (Seine S~yle) 
Double inder 
Plank Skiff 
Seine Skiff 
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Outfit with authentic or representational equipment 

Charley Moore z4• -·-· • - • 
!1ed:eman 2..Z! -. · ,_;~. ~ ~ ... - : · £ -:. · .:- , :: _· :~ 
Cann.e ry :Sa at. . ~ .:. . .:.· .:: . ..:: "=' :, 

Double Kn4ei -~- =~ ~-·~~-· __ :_ 
Plank Skiff-: ~ · 
Seine Skiff 
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..::_ . .:,_,. ....... ·- "- . - .. 
...... \.,:: .. ..::::" 
~~ :: ... ~.;.r:q'-'":Q:~~ !~· t::1.:rt:!~~ .. ~::.. ~1?-a-i .... 
~tstqns ., - · - · - ., · • , ... "'·:r "'O:;. -s 7 !'! 15- ; r s::v.;;.. " - ~ • .a - · • 

Overview of ttre-hfitarieaf d1vars1ti of the'iacal 
fisheries (6xample& of shellfish, erab, salaon~-
herr'inq, kelp)·-~,;~; ·- · 
Vessel 1nfc:u:ma~1a~,.del1neatinq t.h~.E!:ra:, :~~~ge,. : 
builders i operation 

- - ~ .. ~~~> ..... : .... - ~ , ; ... , Cl;> .., "'~ .,. ";. ,., , ~ .. ... .Jt ... l' '\ .. ~ 

, Pavilions far Char:ley ;l~cu:~; ·;t;_~d~m~ ~~~D~u.-~~e J:riCier · 

~seascapinq• and landscaF1nq, finger docks, boardinq 
ganq'Wa ys, 11 qh t ~ng,. v.ar ~o.us ;:.f'!£i;t;_rouD:,c;,.tn~ :.~~t:t;,~ee ., :; ~ -. :.-: 
treatments. ~- :- ._, , ... ') -.~.: .. 

~ .. .. 1 "'f:;'t • .. ... ·:: .. .. ... 

':fofAL P!OJIC'f COSt ~-· 

·Jut:: · 
s G,a•~::: . -. ~·:; 
s 18, "6~ ,~· 

' ~ i\'Hi. J: ':' 
S45, QJ t1H~ U-;.; 

_.:~~ 

- ::»- .. ':. .. "' t. .... 
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POTENTIAL CONP'LICTSa · There ~are· no conflicts· with land usaqe, the future 
staging area wilL largely be created by introducing fill into a ~urren.t 
tidal zone: Other types af Landscap1n.q for visual aesthetics, or to 
create wind and weather breaks will be impossible with vegetation.. 

There is no better use for these vessels, which have become virtually 
obsolete. Subsequent maintenance and visitor safety issues ~111 h~ve 
to be addressed by a joint effort of the D.O.T., the City of Cordova and 
local non-profit organizations promoting tourism, however, no seriau~ 
impediment is foreseen. 
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LINI ra IVOS INJURir There are many links to injury resulttni i~ai ~i
atl spill. Demand for response vessels for the cle~nu~ attraete~ udiei" 
from both local and distant fisheries, including from out of st~~«o~fhe 
high dollar contracts affected boat values in two specific ways.- &T~~~ 
large number of fishermen used their capital gains to invest in neweE:
more modern hulls, which devalued ~he previous average gillnetter or 
seiner. In add1t1onp anee the contracts were completed, many of the:~c 
relocated vessels were 'dumped' onto the local market further reduetn~ 
the value of older local vessels. Consequently~ the less competitive 
vessels have little value, while the alder models have become useless to 
the present fishery. 

In a recent article about Cordova in the Anchoraqe Daily news, it noted 
p~are than any ot r taa~ in Sautn Central llaskau Cor~ova~s fartun~ has 
been tied to the sea. As long as the f1sh1n~ aas strang, Cor~ova did 
just fine.~ After three disastrou~ fishing seasons, diversifyinq -
Cordova's economy has become a primary concern for the community. rt 
has long been recognized that tourism offers a sustainable growth . 
industry far the State of Alaska and has great potential in Cordova. 

Public awareness of the Prince William Sound has increased dramatically 
~ince the oil spill, national news, printed coverage of many varieties, 

ven movies, have drawn significant attention to Cordova. This 
_wareness has stimulated curiosity and has attracted travellers visiting 
the ate, as well as Alaska residents to Cordova, and will no doubt 
continue to do so. Much of the history of our City can be preserved uy 
saving these vessels, to entertain and instruct those· interested i~ ttte 
early days and to the recent changes in our fishing industry . 

. 
ECONOMIC FBASIBILI!Ys !his project is a one-time request to help 
establish a permanent physical historical representation of Cordova's 
fishing fleet with examples from the claminq and canning days, up to 
early qillnett1nq and seining. Once completed, maintenance and 
management should be nominal an~ could be overseen by local groups 1a 
conjunction with D.o.r. 

CONSIS!BHCY ~I!H SURROUNDINGS, As seen on the plans, included, the 
vessels will blend in very appropriately with Cordova's new Marine 
H!qhway Terminal. Being adjacent to the City's haul-out yard, this area 
in general has been used to store many vessels of this nature for layup 
for years. With this proposal, there 1s an opportunity to make these 
vessels available and safe for public study. 
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ltmll! Q!..PIO.PU BIBD.fi~!I!Gh - rtte eoDU!tUD..Lt:r aa: a Whale: .t«1.ll. J:e~eofit "~~~~ 
leweuee·i .il\1.11. J:.e. .able ta: ..,un.<.te.t>s:t.arur ·th.~. ·trfuur1t"1cnut e.xpe.iten.c;;"ick ur ·t:lis 
local 1ndU:s.t.cy and: • a ld~t1JIU?lt:a:""' ~ili lla a.hle t.c.t ··celil1n.tseet aait~l:b:a:re.: ~
the.1L hiatary wit~ friends ~nd vi~rta~so· ~veryane wa1tini.eat.~~he fe~ry 
~ill have an 1.11terest1nq var:i_et.y_ a.f' .a:c:e11es.. to exptore and apprec:tate: !. - .. ~ - ·-\ . 
DISPLlCIMIUn: OFP CtliRIHf' USilUfa.. t'here is no cU.splac:ement, tJ:uu·e.·:at~:ips 
are an the perimeter of the new parking area for the fe~ry terminal ana 
are as yet undesiqnated. 

lDJACIR! LAND MAN!GIMINfa As sho~n an the plan, the adjoining property 
is owned on one side by the City fa~ a staqinq area and by the State 
Fe.rr! Syste~ an the ather. 

... \ " .. 
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area -ar_td c:an an~y enhance .~ny ot~~r tY:P.~~. af devela~ment in_ the. area . 
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P«Dpulation and Com~unity Dy:nuam:ks of Eelg~rass and Asso(Ciated FauiDJ.a 

Project Number: 

Restoration Category: 

Proposed By: 

Lead Trostee Agency: 

cost F¥95: 

Cost FY 96: 

Total Cost: 

Duration: 

Geographic Area: 

Injured Resource/Service: 

INTRODUCTION 

, 95086B 

Research 

University of Alaska Fairbanks 

ADFG 

$78,300 

$128,200 

Unknown 

3 years 

Herring Bay, Prince William Sound 

·Intertidal m:ganisms 

Resources -within eelgrass beds have. clearly been injured by the Exxon Valdez oil spill.· A 
reduction in eelgrass density, a reduction in the densities of associated sea stars (Dermasterias) 
and crabs (Telmessus), an incre·ase in the density of mussels that live attached to eelgrass 
(Musculus), and an increase in juvenile cod were observed within oiled eelgrass beds. Musculus 
are at times very dense and may inhibit the growth and survival of eelgrass. The sea stars, 
crabs, and cod feed on the Muscitlus. , , 

We suspect that recovery of eelgrass may be inhibited by their inability to quickly recolo:Oize 
bare patches after injury, and that the recovery may be slowed by an increase in Musculus at 
oiled sites. Furthermore, Musculus densities may be higher at oiled sites because of a hick, of 
predators (sea stars and crabs) at those sites. 

This project examines factors that may inhibit the recovery of subtidal populations of eelgrass 
and invertebrates within the eelgrass community. This task would lead to the determination of 
the necessity for, and approprhl.te design of, restoration activities. This is a continuation of 
commUnity dynamics studies within the 'co'astal habitat. , 
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Population Dynamics of Eelgrass Project Number: 95086B 

NEED JFOR mJE JPROJECT 

This project would allow us to understand whether eelgrass resources should be restored, and if 
so, what methods may be appropriate for restoration. 

PROJECT DESIGN 

A. Objedives 

1. Determine the recovery rates of damaged eelgrass populations, both by vegetative growth 
of rhizomes, and by seedlings. 

2. Determine the importance of Musculus on the growth of eelgrass. 

3. Determine factors that may be responsible for determining the distribution of Musculus. 

4. Examine recruitment rates of sea stars and crabs and estimate their potential for 
recovery. 

B. Me~hodls 

Experimental manipulations of eelgrass within Herring Bay will be conducted to determine the 
growth and recolonization rate of eelgrass. Experiments will evaluate the expansion rate of 
eelgrass into deared patches along the edge of the bed, and to isolated patches of eelgr~ss 
transplanted just outside the bed. The growth rate of rhizomes will be documented. The 
growth of transplanted eelgrass rhizomes and shoots will be examined both lin the presence and 
absence of Musculus. I 

Factors affecting the distribution of Musculus will be examined. The distribution of Musculus 
both within and among eelgrass beds in Herring Bay will be examined. Correlations between 
distribution of Musculus and physical factors will be examined in order to provide testable 
hypotheses regarding factors affecting MusculuS. Musculus transplant experiments wiU be 
conducted to examine if the distribution of Musculus is limited by factors influencing 
recruitment or swvival. , 

Manipulative experiments will be conducted to examine the relative impact of grazing by crabs, 
sea stars, and cod on Museu/us. 

I 

We will also conduct sampling to determine the size distribution of sea stars and crabs within 
the eelgrass habitat, and to estimate the potential for recovery via recruitment. 

c. Schedulle 

Experiments will cbe conducted during four cruises in 1995. A progress report will be submitted 
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Population Dynamics of Eelgrass Project Number: 95086B 

in September of 1995 that summarizes field observations. A final report will be submitted in 
March 1996. 

D. Technical Support 

No technical support will be required. 

E. Location 

This project will be conducted within Herring Bay, Prince WiUiam Sound. 

PROJECT HMPlUEMlENTA'JrTION 

Principal investigators for this project have been conducting injury assessment studies in the 
shall1ow subtidal within Prince William Sound since 1989, and are submitting several proposals 
for continued monitoring and assessment of subtidal resources. The investigators involvement 
in other related projects makes them uniquely qualified to conduct cost effective studies on the 
interactions within the eelgrass community. 

COOIDIUNATION OF INTEGRATJED RESEARCH EFFORT 

This project is to be conducted in concert with subtidal monitoring studies and with studies of 
population dynamics of intertidal populations within Herring Bay. The research platform used 
for this work will be shared with the team studying intertidal community dynamics within 
Herring Bay, and it is expected that information as well as logistical resources will be shared by 
these groups. For example, it is anticipated that an integrated subtidal and intertidal research 
effort will allow intertidal crews to examine the potential impacts of fish and crabs on 
populations within the lower intertidal during periods when these habitats are submerged. 

lFY 95 BUDGET ($K) 

Personnel 7.2 
Travel 0.0 
Contractual 66.5 
Commodities 0.0 
Equipment 0.0 

Subtotal 72.7 
Gen. Admin. 5.7 

Total 78.3 
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I. EXXON! VAlDEZ ODl SPill BRIEF PROJECT DESCRIPTION! 

Project Title: 

Project Leader: 

lead Agency: 

Cost of Project 

Start/Comp~etion: 

Project Da.nratio~: 

Geogral'hic Arrea: 

Contact Person: 

' ' 

Restoration of PWS Wild Stock Salmon Resources and 
Services: An integrated Approach 

Howard Ferren, Special Projects Manager 

AK. Dept. of Fish and Game (ADF&G) 

IFY95:· $(690,331.; FY96 $1,704,434 

January, 1995 ·September, 1995 
' ' 

0.75 yr. 

Prince William Sound 

Howard Ferren, Special Projec~s Manager , 
PWSAC, P.O. Box H10, Cordova, AK 99574 
(907) 424e7511 

Prince William Sound Aquacultu~e Corporation (PWSAC) is the regional 
association for salmon enhancement in the PWS area. The corporation is 
authorized (Section 1 ch 111 SlA 1974) for the purpose of "contributing to the 
rehabilitation of the state's depleted and depressed salmon fishery", and is 
responsible {AS 29.03.020} for "providing salmon enhancement services." 

Due to the Exxon Valdez Oil Spm (EVOS), wild stocks ·of salmon in. PWS are 
recognized as injured. Pink salmon in particular are ideptified as injured and not 
recovering (EVOS Trustee Council). , As a result of these mjured resources, 
individuals and communities of PWS have suffered lost or redl!ced services. 

The purpose of this project is to rehabilitate injured wild salmon stocks and 
restore se1t11ices to· subsistence, commercial, recreational and other users 
and communities of the PWS area. This will be accomplished by an integration 
of collabqrative profession~! and local resident partners, and integration of 
objectives to .actively rehabilitate injured stocks; relocate hatchery production to 
locations which will reduce harvest pressures· on injured wild stocks; research 
and develop stock baseline genetic databases; determine stream escapements, 
and monitor both gene pools and returning adults.. ' 

This project· will resulr in stock identification, enumeration, rehabilitation, 
monitoring, developmen~ and. use of local expertise and evolvement in the 
restoration and monitoring process, and utilization.' of the restored and 
replacement resources 
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This project will contribute to the EVOS Trustee Council mission to "efficiently 
restore the environment injured by the Exxon Valdez oil spill to a healthy, 
productive ecosystem while taking into account the importance of quality of life 
and the need for viable opportunities to establish and sustain a reasonable 
standard of living." The restoration will be accomplished through natural 
recovery, resource and service restoration and enhancement, replacement of 
resources, research and monitoring. The project falls under IEVOS TC Draft J 
Guiding Principles including: 

"occur within the spill area a; ' 
"support services necessary for the people who live in the area"; 
include "meaningful public participation pmcess"; 
reflect "a reasonable balance between costs and benefits"; 
provide a "cost-sharing opportunity"; 
"have a sufficient relationship to an injured resource"; and, 
"state a clear, measurable and achievable endpoint". 

m. Needl for Project 

Restoration funds must be u~ed " .. .for the purposes of restoring, replacing, 
enhancing or acquiring the equivalent of natural resources injured as a result of 
the oil spill or the reduced or lost services provided by such resources". This 
project is needed to: restore and replace injured resources by increasing the rate 
and degree of recovery of wild pink salmon stocks; and, to restore/replace iniured 
or lost services by wild stock enhancement and relocation of hatchery stocks 
which have "sufficient relationship to the injured resource ... and will benefit the 
same user group(s) that was (were) injured." 

!V. Objectives 

A. Restore wUJd stock sa~mon l!'esources and services In PWS to pre..spm 
conditions~ 

B. Maximize fatness (both biologic and! economic) of injiUlll"ed wiUdl stocks 
!hroUJgh appijocataon of knowledge of saimon popu~atuon buo~ogy, gelliletics 
and disease. 

C. Reduce harvest of nnjuredl wild stocks by more specnfnc management of wi!d 

D. 

v. 

and hatchery sil:oclks. · 

Devenop, integrate aurnd coordlgnate collaborative particnpants in reseawclhl, 
restor~ltion and monitorung. 

Develop, train and use residell'ilt expertfise to estabUsh the capalbmty for 
·ccmtini!Jlillilg conseNatRoll'il and protection of PWS salmon resources. 

Methods 

Four methods will be used to accomplish the immediate objectives of salmon 
stock restoration; a fifth will serve the longer-term objective of establishing 
expertise to practice sustained efforts in stock restoration. The restoration 
methods indude direct restoration through use of available fish cultural facilities 
and talent 1n PWS; research into biological interactions, partici!Jliar~y gelliletic 
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effects of cu~turedl sa~mon on wUdl salmon; integrated monitoring of the fitness 
of salmon stocks and their progress toward restoration; and, collaboration of 
partnell'S to restore the Sound by integrating and coordinating activities. These 
methods, particularly the research and monitoring aspects, follow in concept a 
model for monitoring interactions of wild and hatchery salmon recently set forth 
by an international panel of salmon geneticists and· conservation scientists 
convened by NINA (Norweg. instit. Nature Res.). They emphasize the necessity 
of monitoring a· baseline of genetic and fitness (phenotypic) data, of 
understanding the extent of gene .flow between stocks, and of studying the 
biological effect of gene flow through quantitative genetic analysis. 

The proposed methods anticipate the integrated cooperation of projects 
independently proposed by -other agencies and groups; some of those projects 
are referenced here. Because of the schedule with which this revision has been 
undertaken there has not been formal communication and coordination with 
those agencies and groups. However, no impediments to integration of those 
projects into the Jestoration of wild stock resources are anticipated. A workshop 
is proposed to bring collaborators together to integrate and plan activities. 

The work proposed will be carried out in part through the cooperation of several 
agencies active in salmon resource management in PWS (PWSAC, ADF&G) . 

. Portions of the genetic-interaction research will be carried out by the University of 
Alaska !Fairbanks School of Fisheries and Ocean Sciences (SFOS) and wm 
provide opportunity for graduate thesis research and professional development 
for junior biologists in PWS. PWS residents wm participate in field restoration 
and monitoring activities. 

Direct~y !l'es~orre h"ajuredl stocks •. 

1 0 I Assess and umrerntory hatchery capabiiitoes: water regimes, incubation 
capacity, stock isolation capability,' etc. This. will be completed to help 
match hatchery constraints or opportunities with specific injured or 
depleted wild salmon stocks identified a~ .candidates for restoration which 
may benefit from hatchery/fish culture _Intervention. 

2. Uncubate eggs taken from Dnjured s~ocks, retumifl'i!g them as fry to 
the trnatuve site via net pefl'i! cu~ture (cf Draft EIS, Proposed Action,· 
·comprehensive Restoration of impacts on Fish, Action 3, Ch. 4, p. 124). 

3. Rear and release hatchery fish to divert hai!Vest from injured wold 
stocks (cf Draft EIS, Proposed Action, Comprehensive Restoration of 
Impacts on Fish, Action 4, Ch. 4, p. 124; See C.1. below). 

B. Maximi:ze fi~ness of wnid stocks. 
' !. 1 

Marik or tag hatchery stocks: a research· and monitoring tool. 
a. Coded· micro wire tagging: Ref~r to Project Proposal 95137, 
95320: Stock ID and1Mbnrtoring Studies.· 
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b. Thermal manipulation of otolith microstructure Contained in 
Project Proposal 95320C, Otolith thermal mass marking. 

Monutor stock lbase!ines: a reference for assessment of progress; a 
basis for setting policy for restoration decisions. 

a. Census: enumerate stocks of wild salmon by ground surveys in 
five districts of PWS to contribute to stock baseline information including 
species, stocks and stock size in oiled and unoiied areas. 

' ' 
b. Demography: fitness and life history traits of stocks: sample age, 
size, sex, timing, meristic/morphologic information from stocks. This 
information will aid in identifying injured and depleted stocks which wm be 
targeted for further research, monitoring and possible restoration. 

c. Gene frequencies: representative samples of tissues from stocks; 
contained in Project Proposal 953200 by Seeb & Seeb. 

d. Pathogens and parasites: representative samples of tissues, 
fluids from stocks. 

e. Marks and tags: recover marks and tags from representative 
samples of stocks. 

3. Research genetic interactions of wi~dl with wild stocks; hatcll'u:~ry with 
wild stocks 

a. Straying/gene flow field experiment: (SFOS Division of Fisheries) 
This research is modelled on earlier work on pink salmon at Auke Creek 
in Juneau by A.J. Gharrett and colleagues. Straying may be estimated by 
observing physically marked or tagged salmon; however, straying is only 
one component of gene flow--strays may well not breed successfully to 
contribute genetically. Our proposed protocol is to screen male returning 
salmon at a weir, allowing about 20%, those bearing a relatively rare 
presumably neutral gene, to spawn naturally. This procedure genetically 
tags the stock; app!ied with different marker genes to two stocks in the 
same region, a precise estimate of actual gene flow can be obtained by 
simple monitoring of the stocks over several generations. Integrates with 
Project Proposal 95076 by Wertheimer, et al. 

b. Fitness phenotype ~aboratory expenment: quantitative genetic 
analysis of life history and fitness traits. (SFOS Division of Fisheries) 
This research is developed from earlier work on pink salmon at Auke 
Creek and at Gastineau Hatchery by W.W. Smoker, P.A. Crandell, and 
colleagues. Gametes sampled from known parents in stocks under 
restoration w1ll be taken to the incubation laboratory at Juneau and 
observed under a standard quantitative genetic experimental design. 
Analysis of observations of fitness-related developmental traits (rates of 
development, salinity tolerance, etc.) and developmental stability 
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(fluctuating asymmetry of meristic and morphologic traits) will provide 
estimates of genetic parameters, and from observations of hybrid families, 
direct estimates of the fitness effects of gene introgression. 

c. Analysis of fitness effects on wild stocks of interactions with 
cultured fish based on observed PWS data. (SFOS Division of Fisheries) 
Recent biometrical simulations of hypothetical salmon production 
systems, modelled on PWS pink salmon, by AJ Gharrett have 
demonstrated a relationship between ecological productivity (carrying 
capacity} and the over(lll fitness benefit of homing or straying. These 
models wm provide a basis for analyzing with biometricai rigor the 
straying, gene flow, population genetic structure, and quantitative fitness 
variation data coUected by other cpmponents of this integrated project. 

d. inCorporate genetic interaction insights in rehabilitation activities. 

C. Reduce lt1Jan~est oi onnuredl wi~dl stocks by more specific management of wfild 
and hatclhery stocks. 

1. - Re~ocate hatclhlery ll'IUins o~rn space or seascm(cf Draft EiS, Proposed 
Action, Comprehensive Restoration of Impacts on Fish, Action 4, 6 Ch. 4, 
p. 124) 

a. Use appropriate remote releases (cf Phase Three Comprehensive 
Salmon Plan for Prince William Sound/Copper River). Based on site 
selection criteria and site evaluation, imprint and remote release hatchery 
fish to reduce possible harvest pressures .on injured wild stocks which 
might migrate through fisheries conducted near hatcheries or targeting 
enhanced salmon migrating to the hatchery of incubation and rearing. For 
example, hatchery salmon could be released in the Eastern, 

, Southeastern and/or Montague Districts, thereby distributing the 
commercial fleet and reducing ~arvest pressures on injured stocks in the 
Northwestern and Southwestern Districts. 

b. Develop new hatchery stocks with inherent ·run timing different 
from injured wild stocks (cf Phase Three Comprehensive Salmon Plan for 
Prince William Sound/Copper River}. identify and select from the salmon 
stock census, stocks which have adult return run time different from that 
of injured or depleted wild stocks which may be currently harvested in 
fisheries targeting returning hatchery salmon. By' culturing temporally 
isolated salmon stocks, fisheries can be managed without placing 
additional pressure on' injured stocks. Consideration must be given to 
species in addition to pink salmon if those species provide the temporal 
and spatial isolation necessary, to reduce pressures· on injured pink 
stocks. · Of particular potential are early run time chum and sockeye 
salmon. 
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2. HdlenUfy hatchery stocks un season and! manage harvests 
accordingly. Otolith marking and CWT tag recovery and assessment 
(8.1. above). 

D. Project coUalboratio1111 ~:mdl actnvnty integmtftol!il. 

1. Ccmvene working group of research and restoration collaborators. 
Agencies, organizations and groups which are identified by PWSAC as 
required within a collaborative network for salmon restoration to complete 
the objectives outlined within th1s pmposal, will convene in Cordova to 
integrate objectives and activities including and in addition to those 
outlined within this proposal. 

2. ~ntegrate projects whiie formulating strategies and agreements towards 
implementation of activities. Establish project manager and management 
team, communication and decision making protocols, priorities and 
implementation plans. 

Emp!oy li"esh::!lent sector~specific technucaD teams (5 sectors corrresporrudling 
to major fishing dlustrricts, see Figu11re 1). Teams responsible for surveys, 
samp~ing, egg takes, pen rearing, etc. Communications have been initiated with 
Eyak 'frrulba~ Council on project potentials and participation. 

1. Contract five vesse~s and crew for field work including stream surveys, 
escapement enumeration, stock sampling, egg take, netpen and fry 
rearing support or other salmon restoration activities identified as 
appropriate. PWSAC will exercise standard contract procedures and 
employment options. 

2. Prrovidle technical traill'llfing to crews in salmon escapement enumeration, 
and working with technical, academic and professional staff in genetic, 
disease and marked salmon recovery sampling, fish culture techniques, 
restoration methods and stock monitoring. Traimng will be provided 
survey, monitonng, sampling and fish culture crews by PWSAC, ADF&G 
and University of Alaska SFOS as required. 

3. Dep~oy vessels am:!l teams for stream surveying, stock assessment, 
sampling, restoration activities and monitoring. H1stonc observations 
indicate that early returning salmon stocks spawn in the Eastern and 
Southeastern Districts. Therefore, two vessels and technical teams are to 
be dep~oyed to those sectors from June 23 to August 15. Beginning 
August 15, f1ve vessels and crews are to be deployed, one to each sector 
of PWS, and remain in the field until September 25. The project leader 
and fie~d technicians trained and assigned to each vessel and sector Will 
survey, sample, monitor, compile data and report as requ1red. Additional 
assignments may include, based on restoration requirements, taking 
eggs, managing net pens, rearing fry for imprintmg, or other enhancement 
or rehabilitation actiVIties. 
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V. Schedll.!lfie for FY-95 

NOTE: The schedule is presented for FY -95. Specific objectives and activities 
are intended to occur annually to encompass two (2) life cycles for both 
odd year and even year pink salmon. A schedule will be presented in the 
detailed project description (DPD) whic_h s;lelineates the workplan through 
the year 2002. _ A generalized listing of the extended workplan and 
timeline is presented in figure 2. · 

I Activnty ' ' 

Convene workshop 
Contact all collaborators 
Convene_ workshop 
Integrate objectives/activities 
Finalize workplans 

Evaluate lhlatchery capabilities 
Analyze facility temp and 

water flows 
Review incubation and facility . 

floor plans 
Compute species/stock limitations 
Report on recommendations 

Develop fhre sector technical teams 
Contract vessels and crews 
Contract technicians 
Train field crews 

Monitor stock baselines 
Stock surveys 

ce'nsus/demographics 
Marks/tags/tissue samples 

Direct restoration 
Incubate injured-stock eggs 

Survey injured stocks 
Collect injured stock eggs · 
Incubate embryos 
Pen rear & release fry 
Evaluat~ & revise plan 

Recover marks/tags 
Plan next cycle 

Realign hatchery· stock releases 
Remote release hatchery fish 

.Survey sites · 
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Begin , 

1/95 
2195 
2195 
2195 

1/95 

2195 

2/95 
3/95 

1/95' 
3/95 
4/95 

6/95 
6/95 
6/95 

7/95 
6/95 
6/95' 
8/95 
1996 
1996 
1997 
1997 

-4/95 ' 
4/95 

End 

1/95 
2195 
2195 
3/95 

2195 

3/95 

3/95 
4/95 

4/95 
4/95 
5/95 

10/95 
10/95 
10/95 

12195 
10/95 
10/95 
12195 

6/95 
,, 5/95 



I Activity 

Pilot scale releases 
Evaluate releases/returns 
Production releases 

Develop new broodstocks 
Survey stocks 
Remote egg takes 
Incubate and release 

Geneflow field experiment 
Establish genetic tag 

(2 camps/screen males) 
Sample returns 
Analyze gene flow 
Report 

Quantitative genetic ana~ysis of 
fitness traits 

Sample gametes in field 
Incubate embryos in lab and 

gather data 
Analyze 
Report 

Model fitness effects of gell'lletic 
interactions: develop simulartl:ion 
models foil': 

Gene flow and drift 
Single locus selection 
Quantitative/fitness trait 
population dynamics 

lncorpora~te PWS data 

Report 

VI. 

,, 

4/95 
1996 

{decision point) 
7/95 
7/95 
7/95 
8/95 

7/95 

1997 
1997 
1998 

7/95 
10/95 

1996 
1997 

2195 
7/95 

12195 
1996 

1998 

Technical support will include the services of: 

.;:,/j 

End J 
5/95 

12195 
10/95 
10/95 
1996 

9/95 

10/95 
1996 

11/95 
1996 
1997 
1997 

PWSAC planmng, project management and fish culture staff. 
ADF&G biologists and technicians 
University of Alaska geneticists and other experts in this field 
ADF&G pathologist 
permitting agencies including ADF&G, Department of Army, Corps 
of Engineers, Department of Natural Resources 
ADF&G otolith mark analysis lab 
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VII. 

vm. 

ux. 

This project will take place in Prince William Sound. Field crew activities will take 
place within districts of PWS as divrded into five sectors (Figure 1) including the 
Southeastern, . Eastern, Northern-Coghiii-Northwestern, Southwestern and 
Montague Districts. Hatchery incubation and. ~~aring of wild stock salmon will 
occur at PWSAC hatchery facilities; specific Jacilities selected will be based on 
evaluation of site capabilities and wild stock biological requirements. PWSAC 
facilities include the Armin F Koernig Hatchery' on Evans Island, the Main Bay 
Hatchery near Crafton island, Jhe Wally Noerenberg Hatchery on Esther Island, 
and the Cannery Creek Hatchery in Unakwik Inlet 

IPII'oject Implementation 

PWSAC will implement the project in conjunction with ADF&G as the lead agency 
and other collaborating organizations. Restoration management will be based 
within PWSAC and PWSAC will be responsible for coordinating activities under 
this proposal including ~research, restoration and monitoring. 

Coordination of integrated Research Effort 

Activities of the salmon restoration program will be integrated with ongoing 
genetic investigations, stream anaiysrs, stock identification and monitoring 
studies, and otolith marking (figUJHre 3). 

X. Pulbiic Pmcess 

PWSAC is a regional association whrch by law (AS 16.05.380.) must include on 
their boards representatives of sport fishermen, municipalities, and Native 
organizations, in addition to commercial fishermen and processors. It is 
PWSAC's mission to optimally produce salmon for the benefit of all user groups. 

As a mechanism to restore PWS salmon resources and services, the PWSAC 
salmon restoration project will incorporate existing research results achieved 
through projects previously and currently funded by the EVOS Trustee Council 
process. In addition, specific stock and stream restoration options may be 
recommended by users, arid villages wtthin PWS. Local vessels, skippers and 
crews will be solicited from interested public and contracted for training and field 
work. 

Personnel: PWSA:C 

H.J, Ferren 
Special Project M~:mager, Planner 
M.S. Biological Oceanography, University of Alaska 
Corporate strategic and tactical planning, regional salmon planning, team facilitation and 

· project' management. 



Personnel: University of Alaska. SFOS 

W.W. Smoker 
Pmfessor of Fisheries, SFOS. 
PhD Fisheries, Oregon State Univ. 
Research in salmon ocean ranching, quantitative genetics of Pacific salmon. 

A.J. Ghaurrett 
Professor of Genetics, SFOS 
PhD Genetics, Oregon State Univ 
Research on molecular genetics, pop~:~l~tion genetics of Pacific salmon. 
Recognized expert on population genetics of Pacific salmon, Genetic Stock 
Identification, genetic tagging 

Patricia A. Crandell 
Postdoctoral Fellow and Research Associate, SFOS 
PhD Aquaculture Genetics, Biometrics Univ. of Caiif Davis , 
Research on quantitative genetics of pink salmon, ploidy manipulation in Pacific salmon 
Expertise in experimental design and statistical analysis. 

Andrew Gray 
Research Associate, SFOS 
MS Genetics, Washington State University 
Molecular genetics techniques, Electrophoretic analysis of allozymes, DNA analysis 

Budget IFV95 

PWSAC 
100 
200 
300 

400 
500 

Personnel 
Travel 
Contractual Services 
Admimstration 
Commodities 
EquipmenVcapital 

SUBTOTAL 

UAF SFOS (partner in genetics) 
1 00 Personnel 
200 Travel 
300 Contractual Services 

Administration 
400 Commodities 
500 EquipmenVcapital 

SUBTOTAL 

TOTAL PROJECT BUDGET 

10 

$135,120 
$30,700 

$747,000 
$161,895 

$32,480 
$134.000 

$1 .~41,195 

$231,080 
$7,200 

$16,000 
$74,856 
$20,000 

$100.000 
$449,136 

$1 ,690,331. 

' _! 

·. J 

) ' 
I 

' i ' 

I I 

I I 
) 

I 
~ ! 
. ! 



I 
' I 

Figure 1 

Prance Wmiam Sound 

Sectors forr Research, Restoratnon and Monitorill1lg 

Sectors 

1: Southeastern District 

2: Eastern District 

3: Northern-Northwestern
Coghill D~stricts 

4: Southwestem-Eshamy 
Districts 

5: Montague District 

u 

Hatcheries 

Solomon Gulch 

Cannery Creek 
Wally Noerenberg 

Main Bay 
Armin F. Koernig 



EVOS "l • ....,.ce Council: Project Description 
Restoration of PWS Wild Stock Salmon Resources and Servtces 

Figure 2: Tnmealine and activities 
(\pwsnc\evos\fig95-2) 

1995 
(odd year pmk salmon) 

1997 

- evaluate hatchery capabthties 
- assess existing stream research 
- contract vessels and crew ' 
- tram field crew 
- contract techmctans 
- conduct stream/stock surveys 
• evaluate remote release sttes 
- collect gene & dtsease samples 
- analyze samples 
-collect & transport BY95 eggs 
- mcubate BY95 eggs 
- otohth mark embryos 

-transport and rear BY95 fry 
- release BY95 fry 
-conduct \treum/stock l>Urveys 
- evaluate remote release sites 
- collect gene & disease samples 
- analyze samples 
- collect & transport BY96 eggs 
- mcubate BY96 eggs 
- otohth mark embryos 

(even year pink salmon) I .. 
ll.996 

2001 

-transport and rear BY96 fry 
- release BY96 fry 
- conduct stream/stock surveys 
- collect gene & disease samples 
- analyze samples 
- analyze gene flow 
- remote release hatchery fish 
- sample BY95 adults for marks 
- analyze for otolith marks 
- collect & transport BY97 eggs 
- mcubate BY97 eggs 
- otohth mark embryos 

1998 

1999 

- transport and rear B Y96 fry 
- release BY96 fry 
• conduct stream/stock surveys 
• collect gene & dtsease samples 
- analyze samples 
- remote release,hatchery fish 
-sample BY95 adults for marks 
- analyze for otolith marks 
-collect & transport BY98 eggs 
- mcubate B Y98 eggs 
- otohth mark embryos 

I 

-----6------=--~~--==-~-=-===---======---~==------=-~-=-----
- transport and rear BY98 fry -conduct stream/stock surveys 
- release BY98 fry - collect gene samples 
- conduct stream/stock surveys - analyze samples 
- collect gene samples - remote release hatchery fish 
- analyze samples ''' 

- remote release hatchery fish 
-sample BY96 adults for marks 
- analyze for otolith marks 

- conduct stream/stock surveys 
- collect gene samples 
-analyze samples - conduct stream/stock surveys 
- remote release hatchery fish -collect gene samples 
- sample BY98 adults for marks - analyze samples 

_ _ _ _ _ - analyze for otolith marks 

~ 
- remQte mlease bijtchery fish 

I 
2000 2002 



EVOS Trustee Council: Project Description 
Restoration of PWS Wild Stock Salmon Resources and Services 
(pwsac\evos\fig95-3) 

.l'igure 3: Integration of Research, Restoration and Monitoring 

COMPONENT 

Research 

Research 

Research 

Research 

Research 

Research 

Restoration 

Restoration 

Restorat10n 

j Restoration 

I 
i Research 

I Research and momtormg 
I 
I 
I 

I Research and moni<onng 
I 
I 

II 

,, 

ACTIVITY 

Stream - stock identification 

Stream - stock surveys 
and esca e~ent enumeration 

Genetic and disease sampling 

II Gene analysts, gene flow simulation lj 

I! Disease analysis 

Evaluate remote release sttes 
for hatcher fish 

Egg-take from wild stock system(s) 

,_________ I 

I
I Adult return, enumeration and 

I____ oJ_gJttb:!J!:<:u:~~a.IJ!~IDg-:::.=-J 

13 

ADF&G 
USFS 

INTEGRATION 

PWS resource users 

PWSAC 
ADF&G 
Trained technicians and 

vessel crews 

Technicians 
ADF&G 

ADF&G 
University of Alaska, SFOS 
NMFS: Auke Bay Lab 

ADF&G 

PWSAC 
ADF&G 

PWSAC 
ADF&G technicians 
Vessel crews 

PWSAC 

PWSAC 
Vessel crews 

PWSAC 
ADF&G 

ADF&G 
PWSAC 

PWSAC 
ADF&G technicians 
Vessel crews 

ADF&G 
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Quantifi~at!on of Stream Habntat for Hadequil!ll Duli::ks and Allladrromou.s Fish 
Spedes from Remotely Sensed Dattta 

Project Number: 

Restoration Category: 

Proposed By: 

Lead Tlrustee Agency: 

Cost JFY 95: 

Cost FY 96: 

Total Cost: 

Duratil{)m 

Geographic Area: 

Injured Resonrce/Sernce: 

INTRODUCTION 

95095 

Habitat Protection 

Richard Podolsky, PhD. 
Avian Systems, Inc. 
1275 15th St #15G 
Fort Lee, NJ 07024-1929 
Tel: (201) 224-2025; FAX: (201) 224-2566 

NOAA 

$88,000 

, Unknown 

Unknown 

4 years 

Oil spill area 

Harlequin duck 

Harlequin ducks (Histrionicus histrionicus ), feed in the shallowest water of all the seaducks in 
Alaska. Consequently, they were heavily impacted by the Exxon Valdez oil spill. Furthermore, 
because of the persistence of oil in certain estuaries, harlequins appear to be suffering from 
continued, chronic exposure to oiL Nearly total nesting failure of harlequins apparently has 

, 1 ocurred in the spill area. Identification and protection of nesting habitat through land 
I I 
1

- • acquisition, therefore, is critical to the recovery of this species. 

I I 

I 
I 

PROJECT DJE§Cll.UPTION 

Harlequins congregate at the mouths of fast streams where they nest The goal of this study is 
to analyze aerial photographs and satellite imagery in order to identify and map aU potential 
nesting streams in the spill area. With the aid of a geographic information system the 
distribution of historical or current harlequin nests will be incorporated. 

- 1 -



Harlequin Stream Habitat Quantification ·Project Number: 95095 

The goal will be to prioritize sites in terms of their potential to support harlequins and make 
this information available to those charged with land acquisitions. Any land acquisitions made 
as a result of this study will also benefit the species of anadromous fish that co-occur in these 
streams. 

Methods 

1. 

2. 

Analyze satellite or aerial photos identifying all major and minor streams. This can be 
accomplished with GIS software such as GAIA, that allows the coregistration and overlay 
of hydrography vectors to the raster imagery. 

Catalogue all major and minor streams and rank them according to their value as -
potential harlequin -nesting habitat. 

3. Build a GIS that includes the following data layers: imagery, historical harlequin nest 
sites, current harlequin nest sites, stream stretch ranking in terms of water motion, 
vegetation cover etc., vectorjzed hydrography, and proximity to shallow estuaries for 
feeding. 

4. Recommend specific sites to be acquired to maximize the number of harlequins and 
their reproductive output. 
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Restor~txon of Murr~res by way of So~iaR Attraction and Prred.ato:r Removal 

Project Number: 

Restoration Category: 

Proposed By: 

Lead Trustee Agency: 

Cost FY 95: 

Cost FY 96: 

Total Cost: 

Duration: 

Geographic Alrea: 

injured Resm.llrce/Semce: 

JINTRODUC'fXON 

95096 

General Restoration 

Dr. Richard Podolsky 
Dr. Stephen Kress 
National Audubon Society 
1275 15th St. #lSG 
Fort Lee, NJ 07024-1929 
Tel: (201) 224-2025; FAX:, (201) 224-2566 

DOI 

$167,000 

$167,000 

$668,000 

4 years, 

Oil spill area 

Common ,murre 

Common Murres (Uri(l aalge inornata) were the most heavily affected bird species as a result of 
the Exxon Valdez SpilL Restoration of selected populations and enhancement of habitat by 
way of auditory and visual attraction of pre-breeders in cqmbination with removal of predatory 
mammals such as Arctic Fox, could be an important technique for reducing the recovery time of 
murre population. 

PROJECT DESCRIPTION 

Pre-breeding. seabirds are known to wander widely in the years before breeding. During this 
prospecting phase it has been shown that behavioral attraction (sound playback and 
presentation of decoys or models) is an effective means of luring seabirds to , new or extirpated 
habitat especially when done in conjunction with predator removal. The result could be a 
reduction in the recovery time, especially for Murres. Work by National Audubon with murres 
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Murres: Social Attraction and Predator Removal Project Number: 95096 

and other seabirds in the Gulf of Maine has shown that they are lured to habitat where 
predators have been eradicated. 

Murres accounted for 61% of the dead birds recovered after the spill (22,000 of 36,000). But 
because many oiled birds were lost at sea or along the shores,' the number of recovered murres 
represents perhaps only 5-10% of the total number of murres killed by the spill. It is therefore 
likely that in excess of one hundred thousand murres were killed as a result of the spilL This 
translates into a major mortality event that will affect the reproductive performance and 
population stability of murres in Alaska for years to come. It is known already that this 
mortality event has caused complete reproductive failure in some large colonies in each year 
since the spill, and this loss represents the cumulative lost production of some 300,000 young. 
Reasons for this "echo" of lost production into subsequent years is complex, but may have to do 
with the fact that many surviving adults have had to find new mates, a process that can be 
followed by several years of failed reproduction. 

Methods 

1. Conduct appropriate attraction trials at extirpated habitat within the spill area. 

2. Conduct appropriate attraction trials at predator infested colonies within and/ or outside 
the spill area (such as Walrus Island in the Aleutian Islands). 

" 
~ ·~· 

-2-

I 

I 

l 

l 

1 
' i 
' i 

~I 

, I 



I , 
' ! 

RestoJratioim of MmrJres by Way of Twansphuntatiol!ll of Chiclks~ A FeasibHity 
Stlllldly 

Project Number: 95097 

R.estora~imm Category: General Restoration 

Pmposedl By: Dr. Richard Podolsky 
Dr. Stephen Kress 
National Audubon Society 
1275 15th St. #15G 
Fort Lee, N.J 07024-1929 
Tel: (201) 224-2025; FAX: (201) 224-2566 

lLead Trustee Agellll.cy: DOl 

Cost FY 95: $176,000 

Cost FY 96: Unknown 

Total Cost: Unknown 

Duratiiol!ll~ 4 years 

Geographic Alrea: Oil spill area 

Injured Resmuce/Semce: Common murre 

INTRODUCTION 

I Common murres ( Uria aalge inomata) were the most heavily affected bird species as a result of 
'. J the Exxon Valdez SpilL Restoration of selected populations by way of transplantation and 

hand-rearing of chicks could be an important technique to reduce the recovery time of the 
murre population. 

PROJECT DESCRIPTION 

Translocation and hand-rearing of alc:i.ds has been successful in reestablishing Atlantic Puffins to 
former breeding sites in the Gulf of Maine. Similar methodologies might be adaptable to 
Common murres and result in the re-establishment or enhancement of colonies impacted by the 
spilL Thus, the goal of this project is to conduct the background research necessary to ascertain 
whether this approach is adaptable and feasible with Common murres and whether any 
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Murre Chick Transplantation Study Project Number: 95097 

significant restoration potential might be realized through this methodology. 

Murres accounted for 61%. of the dead birds recovered 3fter the spill (22,000 of 36,000). But 
because many oiled birds were lost at sea or along the shores, the number of recovered murres 
represents perhaps only 5-10% of the total number of murres killed by the spill. It is therefore 
likely that in excess of one hundred thousand murres were killed as a result of the spill. This 
translates into a major mortality event that will affect the reproductive performance and 
population stability of murres in Alaska for years to come. It is known already that this 
mortality event has caused complete reproductive failure in some large colonies in each year 
since the spill, and this loss represents the cumulative lost production of some 300,000 young. 

Reasons for this "echo" of lost production into subsequent years is complex, but may have to do 
with the fact that many surviving adults have had to find new mates, a process that can be 
followed by several years of failed reproduction. 

Methods 

1. Conduct appropriate experiments in such places as the Barren Islands to ascertain the 
feasibility for translocations of Common Murre chicks from large colonies outside the 
spill area. 

2. Conduct the appropriate trials to establish a methodology for human-rearingof murre 
chicks. 
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Identification of Seabird Feeding Areas f~rom Remotely Sensed Data (A VHRR. 
and/or Landsat MSSf and. Its Impact on Restonration Efforts 

Pmject Number: 

Restoration Category: 

Proposed By: 

Lead Trustee Agency: 

Cost FY 95: 

Cost JFY 96: 

Total Cost: 

Duration: 

Geographic Area: 

Injured Resource/Service: 

INTRODUCTION 

95098 

General Restoration 

Dr. Richard Podolsky 
Dr. Stephen Kress 
National Audubon SocietY 
1275 15th St. #15G 
Fort Lee, NJ 07024-1929 
Tel: (201) 224-2025; FAX: (201) 224-2566 

DOl 

$74,000 

.Unknown 

Unknown 

4 years 

Oil spill area 

Multiple resour~es 

Restoration efforts for seabirds should be focused on areas with the greatest likelihood of 
maximizing reproductive output ~d minimizing risk from human activities. 

PROJECT DESCRIPTION 

The two factors that are most important to the distribution and abundance of seabirds are: 
1) the proximity to rich feeding areas, and 2) · disturbance-free (especially predator-free) island 
habitat. Assessing the quality of seabird habitat entails measuring at least these two variables. 
These data can then be used to identify seabird "hot-spots", and 1) focus the restoration efforts 
in these areas and 2) identify hot-spots to be avoided by any shipping' activities that pose the -
risk of spilling hazardous materials. 
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Identification of Bird Feeding Areas using Satellite Images Project Number: 95098 

When abundant island habitat exists in dose proximity to rich feeding grounds than seabird 
colonies typically attain impressive concentrations. These concentrations are at significant risk, 
however, when they co-occur with certain types of human activities, most notably the shipping, 
of hazardous substances. 

Methods 

1. Collect and suii}.Dlarize existing information on the distribution and abundance of , 
seabirds within foraging distance ( @200 km.) of the islands and shores impacted by the 
Exxon Valdez Spill. 

2. Measure the productivity of the ocean within foraging distance ( @200 km.) of the islands 
and shores impacted by the Exxon Valdez Spill by analyzing ocean fronts, algae blooms, 
chlorophyll concentrations and related phenomenon from AVHRR (Advanced Very 
High Resolution Radiometer) and/or Landsat MSS (Multispectral Scanner) data. 

3. Examine the degree to which seabird distribution correlates with ocean productivity. 
Prioritize coasts and islands as a function of the overall quality of their seabird habitat 
and make logical recommendations to all appropriate agencies. 

...··, 
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MarlbRed Mur!l"eRet VocaRiza~tions in Con.jruumction witlht AJrtnficiiaH Nests~ A 
Possible Means of Attraction to Resto!l"ed o~r Acqruliired Habitat 

. Resto:ratiollll Category: 

Pmposed By: 

Lead 'f:rustee Agency: 

Cost FY 95: 

Cost lFY 96: 

Totai Cost: 

Geographic A:rea: 

Inj111nred Resou:rce/Semce: 

INTRODUCTION 

95099 

General Restoration 

Richard Podolsky, PhD. 
Avian Systems, Inc. 
1275 15th St. #15G 
Fort Lee, NJ 07024-1929 
'fel: (201) 224-2025; FAX: (201) 224-2566 

DOl 

$77,000 

Unknown 

Unknown 

4 years 

Oil spill area 

Marbled murrelet 

Marbled murrelets (Brachyramphus marmoratus) were among the most heavily affected bird 
species as a result of the Exxon Valdez Spill. Restoration of selected populations by way of 
auditory and visual attraction of pre-breeders in conjunction with artificial nests could be an 
important technique to reduce the recovery time of the murrelet population. 

PROJECT DJESCRJIJPTRON 

Playback of vocalizations has been shown to be an effective method of attracting many seabirds 
including: alcids, terns, albatrosses, storm-petrels and gadfly petrels. Both storm-petrels and 
gadfly petrels have been successfully lured to artificial nests augmented with playback of 
vocalizations. Because this method has not been attempted with murrelets, the goal of this 
project is to ascertain whether murrelets are attracted to playbacks or other relevant sounds and 
whether there is any significant management potential to be realized through combining these 
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Murrelet Vocalizations in Artificial Nests ·· Project Number: 95099 

stimuli with the presentation of artificial nests. 

Methods 

1. 

2. 

Conduct appropriate experiments on Knight and Naked Islands in order to ascertain 
whether murrelets are attracted to playback of vocalizations or other relevant sounds. 

' 

Conduct appropriate experiments on Knight and Naked Islands in order to ascertain 
whether the number of murrelets observed, during dawn watches or through other 
population assessment methods, can be increased by broadcasting various sounds. 

3. Ascertain whether murrelets are attracted to, or will use, artificial nests with or without 
vocalization playback. 
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Closeout: Mu:rrelet P:rey a:nd FoJr3lgilllg Habitat in Prince William Sou.nd 

Project Number: 95102-CLO 

' 
Res~oration. Category: Research (closeout) 

Proposed By: DOI 

Cost FY 95: $63,800 

Cost FY 96: $0 

Total Cost: $63,800 

Duration: 1 year 

Geographic Area: Not applicable 

Injured Resource/Service: Marbled murrelet 

INTRODUCTION 

This project is the closeout of 94102- Murrelet Prey and Foraging Habitat' in Prince William 
Sound. The purpose of the project was to identify prey species, locate foraging areas,, 
determine foraging patterns from known nesting areas, and characterize important feeding 
habitat for marbled murrelets. 

NEED FOR THE PROJECT 

To complete data analysis and write report for FY 94 field work. 

PROJECT DESIGN 

Ao Objectives 

The purpose is to analyze l994 project data and prepare a final report. The report will be 
prepared for the peer-review process and presentation to the Trustee Council. 

B. Methods 

Not applicable. 
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Closeout: Murrelet Prey and Foraging Habitat in PWS 

C. Schedule 

October - December: 
December - January: 
February 15: 
March 31: 

D. Technical Support 

Not applicable. 

E. Location 

Data analysis 
Report writing 
Draft report 
Final report 

Project Number: 95102 (closeout) 

Report preparation will occur at the Fish and Wildlife Service Regional Office in Anchorage, 
Alaska. · 

PROJECT IMPLEMENTATION 

The USFWS is the most appropriate entity to analyze the data and write the report. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

Not applicable. 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

55.5 
0.0 
0.0 
0.0 
0.0 

55.5 
8.3 

63.8 
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Subtidal Site. VerifHeation 

Project Number: 95107 

Restoration Category: Monitoring 

Proposed By: University of Alaska Fairbanks. 

Lead Agency: Alaska Department of Fish & Game 

Cost FY 95: $56,200 

Cost FY 96: I $42,000 (data analysis and report writing only) 

Total Cost: $98,200 

lDllllll'ation: 2 years 

Geographic Area: Prince William Sound 

Injured Resource/Service: Subtidal organisms 

INTRODUCTION 

The optimal design for environmental impact monitoring includes sampling both before and 
after a disturbance event, at pairs of impacted and control sites. This is referred to as the 
BACIP (Before-After, Control ~Impact Pairs) design. Very few of the current studies of the 
effects of the EVOS have been able to use this design because of the lack of pre-spill data. 
Instead, we have relied on sampling at pairs of oiled and control sites after the spill to infer 
injury to biological resources in coastal habitats. This :is the ACIP (After Control-Impact Pairs) 
design. Correct interpretation of the results produced from this design are based on the 
assumption that oiled and control sites would not have differed if there were not an oil spill. 

There are resources within the subtidal habitats that have shown consistent differences among 
oiled .and control sites using the ACIP design. For example, Musculus density on eelgrass in 
Prince William Sound has been consistently higher at oiled sites. Without pre-spill data, it is 
difficult to establish whether these differences represent long-term impacts of the spill, or 
whether they represent inherent differences among sites that resulted from bias in the site 
selection process. For example, it may be that predominant wind and current conditions within 
the Sound that were responsible for bringing oil to specific beaches, are also responsible for 
bringing higher concentrations of Musculus larvae to those same beaches. 

There are essentially two ways to help address this issue. First, long-term monitoring of 
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Subtidal Site Verification Project Number: 95107 

resources could be conducted and evaluated to determine if the resources at oiled and control 
sites "converge" after some period of time. This approach suffers from the fact that convergence 
may take very long to occur, or may never occur if some alternate stable state has been 
achieved after the spill. In the shorter term, agencies are faced with making decisions regarding 
possible restoration of supposedly injured resources. A second approach is to conduct an 
independent test of our ability to match oiled and control sites, and to demonstrate that the site 
selection process produced no biases that may have resulted in inherent differences among oiled 
and control pairs. 

The verification of the process by which matched pairs are selected also has much 
larger implications with respect to monitoring programs that may be used to evaluate 
impacts of future oil spills as well as other disturbances. Because of the uncertain time and 
location of impact of oil spills, it is extremely difficult to obtain the appropriate "pre-spill" data 
at both impacted and control sites. Costly "baseline" monitoring programs often result in data 
that is largely unusable for evaluating injuries, and evaluation of injuries from spills almost 
always relies on sampling conducted only after the spilL The establishment of a priori criteria . 
for the selection of oiled and control sites, and the a priori verification that this selection 
process does not produce biases in oiled-control comparisons, would be very useful in 
supporting inferences made from post-spill surveys in future spills. In addition, establishment 
and verification of a priori site selection criteria, could prove much more useful, and much more 
cost effective, than baseline monitoring studies. Establishing a priori criteria for selection of 
matched pairs could prove to be a useful monitoring tool in Prince William Sound as well as 
elsewhere. 

NEED FOR THE PROJECT 

A study is needed to test of our ability to match oiled and control sites, and to demonstrate that 
the site selection process produced no biases that may have resulted in inherent differences 
among oiled and control pairs. 

PROJECT DES!GN 

Objectives 

1. Determine if previously used site selection criteria may have resulted in biases that could 
lead to inherent differences among oiled and control sites that were umelated to oiling. 

2. Establish criteria for the unbiased selection of oiled and control site pairs to be used in 
assessing injury from future oil spills or other disturbances. 
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Subtidal Site Verification Project Number: 95107 

B. , Methods 

We will test our ability to select appropriate matched pairs of sites by sampling at "simulated 
oiled" sites and their matched controls. An oil spill simulation model will be used to define a 
potential universe of "simulated oiled" sites. (Work on oil spill simulation will be the same as 
used in intertidal studies, and will be funded under that project). We will select a set of 
"simulated oiled" sites from this universe and select matched control sites using procedures used 
in earlier injury assessment studies. We will then sample at both simulated oiled and control 
sites and test for significant differences among sites. Variates measured and sampling methods 
will be similar to that described for the monitoring program. These studies will be conducted 
only within one depth strata, within eelgrass beds ( < 3 m). A total of four pairs of sites will be 
visited. 

C. §cl!nedunle 

The field work for this project wiH begm in June 1995 and conclude in July 1995. Data analysis 
and draft report preparation will be completed in May 1996. Deliverables will consist of a FY 
95 progress report to, be submitted in September 1995, and a final report to be completed by 
May 1996. 

D. 'JI'ecllm.ican Support 

Technical support indudes a small float plane and small ( < 32 ') vessel for site selection 
verifications in June. The bulk of the site selection verifications will occur during subtidal 
eelgrass habitat sampling in July. 

E. lLocatiiollll. 

The project will be undertaken in Prince William Sound. 

PROJECT IMPLEMENTATION 

The principal investigators have been conducting damage assessment/monitoring studies in the 
shallow subtidal regions of Prince WiUiam Sound since 1989. Since these studies have mainly 
been implemented through Alaska Department of Fish & Game (ADFG), and since this 
project will overlap with the ongoing work in the subtidal eelgrass habitat, it is appropriate for 
this project to also be implemented through ADFG. 

COO:lliDINATION OF nNTEGRATED RESEARCH EFFORT 

This project will integrate with the subtidal eelgrass habitat investigation, as well a similar 
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Subtidal Site Verification 

project for Coastal Habitat Intertidal Site Verification. 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

3.0 
0.0 

49.3 
0.0 
0.0 

52.3 
3.9 

56.2 

- 4 -
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Project Number: 

Restm·ation Category: 
' ' 

P.roposed By: 

Cooperating Agencies: 

Cost FY 95: 

Cost FY 96: 

Totall Cost: 

Duration: 

Geographic Area: 

injured Resource/Service: 

INTRODUCTION 

95110-CLO 

Habitat Protection (closeout)-

Habitat Work Group 

ADNR 

ADFG, DOl, USFS 

$144,000 

$0 

$144,000 

1 year 

Prince William Sound, Kenai Peninsula, Alaska Peninsula,, 
and Kodiak Archipelago 

Multiple resources 

This project is designed to support habitat protection activities of the Trustee Council and is a 
dose-out of project 94110. In 1993 Ha1Jitat Protection Work Group conpucted a survey and 
assessment of selected, parcels of private land within the oil spill zone. The lands were scored, 
ranked and mapped using the Trustee Council approved Evciluation Process to determine the value 
of these areas to injured resources and services and the benefits that could be achieved through 
habitat protection. The evaluation was done using a variety of available data and information 
gathered from various agencies and technical experts, data collected during~ The' Nature 
Conservancy Workshop, Natural Resource Damage Assessment reports, and site reconnaissance 
field visits. , 

In 1994, a method was developed for nominating, processing, evaluating and ranking parcels of 
private land less than 1000 acres, i.e., The Small Parcel Process. Responses to the solicitation for 
nominations of small parcels are currently being processed and evaluated. Evaluations, starting 
with field surveys, of large and small parcels submitted· this Spring will also continue into the Fall. 

1' 



Habitat Protection - Data Acquisition and Support Project Number: 95110-CLO 

NEED FOR mE PROJECT 

The need for the dose-out work on project 94110 is to complete evaluations of lands nominated 
during this summer and fall and to prepare reports. Results of large parcel evaluations will be 
submitted to the Trustee Council as a supplement to Volume I of the Comprehensive Habitat 
Protection Process document. The results of the Small Parcel Process will be submitted to the 
Trustee Council as a separate volume of the Process. ~-

PROJECT DESKGN 

A. Objectives 

1. Evaluation, restoration unit design, scoring and ranking of selected private parcels: 

2. Mapping of evaluation units. 

3. Preparation of supplement to Volume I of the Comprehensive Habitat Protection Process 
document for Trustee Council review and negotiations with landowners. 

4. Preparation of Volume m Small Parcel Evaluation and Ranking Comprehensive Habitat 
Protection Process for Trustee Council review and negotiations with landowners. 

B. Methods 

Existing data and data obtained by HPWG in 1993 and 1994 will be analyzed to fill data gaps 
to the maximum extent possible. This will include some additional programming, data base 
management, and GIS work to sort data and to map "resource information where appropriate. 

Primary and secondary evaluations, for large and small parcels, will be conducted by the HWG 
using evalu~tion formats developed by the group. 

Volume ID and the supplement to Volume I will be prepared in a format consistent with 
Volumes I and Il 

C. ScheduRe 

Evaluation and ranking of small parcels will occur during this summer and falL It is anticipated· 
that negotiations for small parcels wiH commence in January 1995. Field surveys of recently 
nominated large parcels will occur this summer. Evaluation results, including scoring and 
ranking, of both large and small parcels will be submitted to the Trustee Council in the fall. 

D. Teclbm.iical S1lllpport 

The Alaska Department of Natural Resources LRJ[S group will produce all maps. The HWG will \" 
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Habitat Protection - Data Acquisition and Support Project Number: 95110-CLO 

produce all documents. 

E. Location 

The analysis will cover all selected lands within the oil spill zone. Lands are located within Prince 
William Sound, Kenai Peninsula, Kodiak/ Afognak Archipelago and on the Alaska Peninsula. 

PROJECT IMPLEMENTATION 

The proposed project is a continuation of 94110. Habitat protection projects were started in 1992 
by the Restoration Planning Work Group and outlined in concept in Volume I of the Restoration 
Framework: Implementation of this project would ·be by the Habitat Work 6-roup.~ Thi's group 
includes four members representing ADNR, USFS, ADFG and USFWS. The HWG includes three 
individuals who have been working on the spill since early 1989 and who participated in the genesis 
and development of habitat protection as a restoration strategy. All four members are authors of 
the Comprehensive Habitat Protection Process report and participated in the development of the 
Small Parcel Process. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

All habitat protection efforts including this project are dependent upon the r'esults of on-going 
research and monitoring projects. For example, the Large Parcel Element used :information from 
the anadromous fish stream catalog, colonial seabird catalog, bald eagle nesting maps, and data 
from Trustee Council funded studies on black oystercatchers, marbled murrelets and pigeon 
guillemots. ~ 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

73.2 I 

6.0 -
48.0 

2.4 
0.0 

129.6 
14.4 

144.0 ' 
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§URstann.ablie Ro~lkfrrsiin Ynelld 

Restoratimu Category: 

Proposed By: 

Cost lFY 96: 

Injllllred Resolll!rce/Semce: 

!NTRO:DUCTITON 

95111 

General Restoration 

ADFG 

$222,600 

~$334,000 

UnknoWn. 

3 years 

Prince William Sound, outer Kenai Peninsula 

Rockfish 

Rockfish include species in the genera Sebastes and Sebastolobus. Commercial rockfish harvests 
increased four-fold due to closures of the commerCial salmon and shellfish fisheries following 
the EVOS. Recreational rockfish harvests have also increased, particularly in- response to an 
increasing number charter operators. Rockfish harvest rates have remained high. In addition, 
rockfish mortalities attributable to oil ingestion were observed immediately after the EVOS. 
Subsequent histopathological sampling indicated continuing population injury. Because rockfish 
exhibit extreme longevity, slow growth, and late maturity, depressed populations recover very 
slowly. Due to concerns over the sustainability and yield from the rockfish resources, 
regulations have been implemented in recent years to reduce commercial and sport fishing 
harvest. Even with the curtailment of. human use, the impacts and rebuilding of a severely 
depleted rockfish population may continue through several human generations. 

- ' 

Little information is available on rockfish abundance and composition in the EVOS-impacted 
area. Lacking data on population'abundance, composition, 'and production, an estimate of 
maximum sustainable yield is unknown. Th~ Alaska Department of Fish and Game (ADFG) 
has attempted to increase the assessment of rockfish resources in recent years. However, both 
surveys and follow-up analyses have suffered from a lack of available funding. This project 
would compile and analyze existing data and conduct surveys to estimate relative rockfish 
population size and composition. The goal is to develop a management plan that assures 
recovery of damaged stocks and long-term sustainable yield. 

1 



Sustainable Rockfish Yield Number: 95111 

NEED FOR: THE PROJECT 

Relative to many other marine species, rockfish exhibit extreme longevity (>50 yrs ), slow 
growth, and late maturity (7-20 yrs). Many rockfish species also have localized distributions. 
These characteristics reflect the relatively low annual productivity of rockfish, making these 
species highly susceptible to overfishing. Once depressed, populations recover very slowly. 

Rockfish populations suffered direct mortalities and sublethal effects from the oil spill. Indirect 
spill impacts included an increase in effort directed at groundfish resources in general and 
rockfish in particular as traditional fishing opportunities such as salmon and shellfish declined 
or were curtailed to prevent product contamination by petroleum products. Rockfish are an 
integral, resident component of the spill area ecosystem. The loss of rockfish resources through 
direct and indirect effects following the spill may severely alter energy transfer within the spill 
area. While ADFG has authority to curtail commercial and recreational fishing, that authority 
is dependent upon a meaningful and defensible biological justification. 

Rockfish are difficult to study because of their unique habitat and physiological characteristics. 
Despite the importance of rockfish to the ecosystem and the potential for long-term damage 
from overfishing, there have been few studies to directly assess rockfish resources in the spill 
area. Because commercial rockfish fisheries typically generate a relatively low economic value, 
rockfish have a low institutional priority. Although limited rockfish sampling has provided some 
biological data, this low priority has left much data unprocessed. 

This project is severely needed to compile and analyze data previously collected, to conduct 
fishery independent surveys to better assess the role that rockfish fill in the ecosystem, and to 
develop a management plan which modifies human use patterns to allow damaged stocks to 
recover and assure for the long-term yield of the rockfish resource. 

PROJECT DE§llGN 

A. Objecttnves 

The goal of this project is to develop a plan that modifies human use to provide for restoration 
of rockfish resources in the area impacted by the lEVOS. Initial objectives of this study are ~o: 

1. Describe biological characteristics of -the rockfish resources. Through port sampling and 
fisheries-independent. test fishing:_ describe stock composition, mortality, growth, relative 
abundance, and relative recruitment. 

2. Clarify :rockfish stock definition. Tagging studies will further identify stock movements 
and potential recruitment. 
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Sustainable Rockfish Yield ·Project Number:· 95111 

B. Methods 

1. 

2. 

3. 

Species, sex, size, and age data will be collected from commercial l~dings at ports and' 
processors where rockfish are delivered from the EVOS impacted area. Observers 
placed aboard a sample of commercial vessels w1ll quantify the magnitude and 
composition .. of discards. Test fishing will produce fisheries-independent stock 
composition 'data. 

Relative, species-specific productivity will be estimated using: i) age composition of 
lightly exploited stocks; and ii) empiricai relationships based on related biological 
characteristics. 

Biological data' from current and historical landings (ADFG fish ticket system) will be 
analyzed over time and area to describe temporal-and spatial patterns in human use., 

C. Sclhtedulllle 

Feb 95-Sep 95 
Jan 95-Sep 95 
Mar 95-Jul 95 
Aug 95-Sep 95 

Sample collection 
Otolith reading 
Data analysis 
Report writing. An interim progress report will be available October 1, 
1995. 

D. Teclhlnftcal Support 

Determination of stock composition relies upon rockfish otolith ageing by the ADFG ageing 
laboratory. ADFG biometrics staff will provide inprit into sampling strategies and direct stock 
structure modeling. 

E. 
1 : 

1 I The project will be conducted in Prince William Sound and the outer Kenai Peninsula. The 
public utilizing rockfish resources for commercial, recreational, or subsistence purposes, r- I particularly Southcentral Alaska communities, wiU benefit from this project. 

' 

PROJECT llMPJLEMENTATITON 

ADFG is ideally suited to implement this project. Having historically monitored the sport and 
commercial harvests in Prince William Sound and the outer Kenai Peninsula, ADFG staff are 
uniquely familiar with the rockfish fishing fleet characteristics and areas fished, currently · 
process all rockfish harvest data and conduct limited annual surveys in the study area. 



Sustainable Rockfish Yield Project Number: 95111 

COORDINATION OF INTEGRATED RESEARCH EFFORT ~ 

An understanding of :stock composition and rockfish productivity will contribute significantly to I 
the Sound Ecosystem Assessment (SEA) Plan. 

FY .95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

133.3 
2.8 

35.1 
3.2 

25.7 
200.1 
22.5 

222.6 
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Projec~ Number: 

Restoration Category: 

Pmposed. By: 

Cost FY 95: 

Cost' FY ~6: 

Totall. Cost: 

Duration: 

Geographic Area: 

llllljured. Resou.rce/Semce: 

INTRODUCTION 

95112 

General Restm-ation 

ADFG 

$53,700 

$0 

$53,700 

1 year , 

Prince William Sound, ,outer Kenai Peninsula 

Rockfish 

Rockfish include species in the genera Sebastes and Sebastolobus. Commercial.rockfish harvests 
increased four-fold following the EVOS due to closures' of the commercial salmon and shellfish 
fisheries. · In addition, recreational rockfish harvests also increased. Both commercial and 
recreational rockfish harvests remain high. In addition, rockfish mortalities attributable to oil 
ingestion were observed immediately after the EVOS. Subsequent histopathological sampling 
indicated continuing population injury. 

Because rockfish exhibit extreme longevity, slow growth, and late maturity, depressed 
populations recover very slowly. Due to concerns over the sustainability and yield from 
impacted rockfish resources and evidence of local depletions, regulations have been 
implemented since the EVOS to reduce commercial and sport fishing harvests. At the 
Department's request the Alaska Board of Fisheries adopted a management plan for North 
Gulf of Alaska commercial rockfish fisheries. This plan establishes seasonal and trip limits as 
welJ as bycatch provisions. Iri addition, bag and possession limits hi area sport fisheries have 
been reduced. Even with these measures, the impacts and rebuilding of depleted rockfish 
populations are likely to continue through several human generations. 

Information is available on rockfish relative abundance and species composition in the EVOS
impacted area. The Alaska Department of Fish and Game (ADFG) has attempted to increase 
the assessment of the rockfish resource :in recent years. However, surveys, follow-up analyses, 
and a synthesis with existing ·EVOS data have suffered from a lack of funding. This project 
would synthesize existing data ·on ro'ckfish. The goal is to develop a recovery objective and 

1 



Rockfish Restoration Objective Project Number: 95112 

make recommendations on whether monitoring or restmation activities (such as marine 
reserves/refuges) are needed to meet the defined objective. 

NEED FOR mE PROJECT 

( 
I 

- : I 
j 

The Exxon Valdez Oil Spill Trustee Council has acknowledged that rockfish is an injured 1 

resource and has an obligation to determine if the resource has recovered or is recovering. A 
recovery objective needs to be defined and a framework created under which the trustees can 
decide on subsequent monitoring or restoration activities. Rockfish populations suffered direct j. 
mortalities and sublethal effects from the oil spill. Indirect spill impacts included an increase in 
effort directed at groundfish resources in general and rockfish in particular as traditiop.al fishing 
opportunities such as salmon, herring, and shellfish declined. Rockfish are an integral, resident 
component of the spill area ecosystem. The loss of rockfi.sh resources through direct and 
indirect effects following the spill may alter energy transfer within the spin area. While ADFG 
has authority to curtail commercial and recreational fishing, that authority is dependent upon a 
meaningful and defensible biological justification. 

Relative to many other marine species, rockfish exhibit extreme longevity (>50 yrs ), slow 
growth, and late maturity (7-20 yrs). Many rockfish species also have localized distributions. 
These characteristics reflect the relatively low annual productivity of rockfish, making these 
species highly susceptible to overfishing. Once depressed, populations recover very slowly. 

Rockfish are difficult to study because of their unique habitat and physiological characteristics. 
Despite the importance of rockfish to the ecosystem and the potential for long-term damage 
from overfishing, there have been few studies to directly assess rockfish resources in the spill 
area. Because commercial rockfish fisheries typically generate a relatively low economic value, 
rockfish have a low institutional priority. Although limited rockfish sampling has provided· some 
biological data, this low priority has left much data unprocessed. 

PROJECT DESll:GN 

A. Objectiives 

The goal of this project is to develop a recovery objective following the synthesis of existing 
rockfish data. Initial objectives of this study are to: 

1. Describe biological characteristics of the rockfish resource. Using port sampling, fishery 
performance, and EVOS study data describe stock composition, relative mortality, 
growth, relative abundance, and relative recruitment. 

2. Describe the stock status of the rockfish resource. Using survey and fishery performance 
data describe stock distribution, habitat preference, and potential level of disturbance for 
rockfish in the EVOS affected area. 
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Rockfish Restoration Objective 

3. Review and recommend recovery monitoring and restoration activities. Possibilities 
include habitat based assessment and marine reserves/refuges. 

B. Methods 

1. Species, sex, size, and age data collected from commercial and sport landings at ports 
and processors where rockfish have be.en delivered from the EVOS impacted area will' 
be analyzed. 

2. Relative species-specific productivity will be estimated using: i). age composition of lightly 
exploited stocks; and ii) empirical relationships based on related biological 
characteristics. · 

3. Biological data from -current and historical landings (ADFG fish ticket system) ,will be 
analyzed over time and area to describe temporal and spatial patterns in human use. 

4. An expert in rockfish biology will· be contracted to review eXisting data and help define 
the level of damage, its possible causes, and restoration options 

C. Scllueduie 

Oct 94-Feb 95 
Oct 94-Dec 94 
Mar 95-Jul 95 

Review literature and coalesce data 
Otolith reading 
Data analysis an interim progress report will be available October 1, 1995 

D. Technical Support 

Rockfish otoliths will be aged by the ADFG otolith laboratory in Juneau. ADFG biometrics 
staff in Anchorage will direct stock structure modeling. An expert on rockfish biology will be 

·contracted to help direct the synthesis of' existing commercia~ sport, and EVOS data and 
develop conclusions on stock status, restoration objectives, and monitoring and restoration 
options 

E. Location 

The-project will be conducted in Prince William Sound and the outer Kenai Peninsula. The 
public utilizing rockfish resources for commercial, recreational,· or subsistence purposes, 
particularly Southcentral Alaska communities, will benefit from this project. 

PROJECT IMPLEMENTATION 

ADFG -is ideally suited to implement this project.- Having historically monitored the sport and 
commercial harvests in Prince William'·sound and the outer Kenai Peninsula ADFG staff are 

, uniquely familiar with the rockfish fishing fleet characteristics, areas historically .fished, currently . . 

3 



Rockfish Restoration Objective Project Number: 95112 

process all rockfish harvest data and conduct limited annual surveys in the study area. 
Additional expertise will be contracted to help direct the synthesis of existing commercial, sport, 
and EVOS data and develop conclusions on stock status, restoration objectives, and monitoring 
and restoration options. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

An understanding of rockfish stock composition, distribution, and productivity will contribute 
significantly to the Sound Ecosystem Assessment (SEA) Plan. Data collected

0 
on rockfish 

distribution, habitat, or food habits from such SEA studies as Salmon Predators will be used. A 
thorough review of other marine studies funded by the EVOS will lead to a very efficient use of 
all rockfish data. 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

25.8 
3.0 

15.0 
3.0 
2.0 

48.8 
4.9 

53.7 
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SFOS 94-179 

ENERGETICS OF INTERTIDAL FISH: 

THE CONNECTION BETWEEN LOWER AND UPPER TROPHIC LEVELS 

Project Leader: 

Cost: 

Start-up/Completion: 

Duration: 

Geographic Area: 

Contact: 

W. E. Barber, Associate Professor 
School of Fisheries and Ocean Sciences 
University of Alaska Fairbanks 
Fairbanks, AK 99775-7220 

FY 95 - $140,284 
FY 96- $147,580 
FY 97- $108,688 

1 January 1995 to 1 June 1997 

3.5 years 

Prince William Sound and Cook Inlet 

W. E. Barber, Ph. D. 
School of Fisheries and Ocean Sciences 
University of Alaska Fairbanks 
Fairbanks, AK 99775-7220 
(907) 474-7177; FAX 474-7204 
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Introduction: 
The recent emphasis on understanding ecosystem processes to interpret the influenced 

of the Exxon Valdez oil spin on the numerous impacted species, and their recovery, has 
brought to the forefront the interaction between forage species and their predators. A number 
of the impacted birds and mammals prey not only on subtidal and pelagic organisms fishes 
but also those inhabiting the intertidal area. This is particularly true of the pigeon guillemot 
and river otter. The intertidal area bore the brunt of the spill, impacting plants, invertebrates, 
and fishes. To understand the influence of the spill on species such as these and their 
recovery, from an ecosystem perspective, intertidal fishes must be considered and 
incorporated into models developed. This study proposes to study the bioenergetic aspects of 
the three fish species inhabiting the intertidal area of Prince William Sound utilized by pigeon 
guillemot and river otter. 

Objectives: 
1. Determine the seasonal changes in energy content of the high cockscomb 

prickleback ((Anoplarchus pm:purescens), the cresent gunnel (Pholis ornata), and the tidepool 

I 

I 

sculpin (Oligocottus maculosus). I 
2. Determine prey organisms of these three fish species. --
3. Detennine the energy content of major prey species of these three intertidal. fish 

~~~- ~ 

Methods and Materials: 
Energy content (kJ/g), percent water, total. energy (kJ), wiH be determined for the 

major body components (gonads, body, gastrointestinal tract, and liver) wi.H be determined. 
This will be done for four size groups of each species and four seasons. For the four seasons 
foods will be determined and for the major prey species energy content determined for each 
species. Samples wiH be dried and energy determined using a Parr adiabatic bomb 
calorimeter following standard methods. 

Budget: FY95 FY96 FY97 
SALARIES 103.8 109.9 80.7 
TRAVEL 6.6 6.6 5.3 
CONTRACTUAL 2.5 2.5 3.2 -,~ 
COMMODITIES 4.0 4.0 1.4 -" 
EQUIPMENT 0.0 0.0 0.0 :,~, 

SUBTOTAL 11.6.2. 122.9 90.6 
ADMINISTRATIVE COSTS 23.4 24.7 18.1 

TOTAL 140.3 147.6 108.7 
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Eelgrass Commmnrn.ity Strndmnre Restonratimrn AssessmeiDl.t Usiing Stab!e Isotope 
T~ace~s -

Project Number: 95114 

Rest([]lraaiion Category: Research 

PmpGsed By: Prince William Sound. Sdence Center 

Lead Trustee Agency: ADFG 

Cost lFY 95: $145j100 

Cost lFY 96: $60,700 

TotaR Cost: $205,800 

Duration: 2 years 

Geographic Area: Western Prince William Sound 

Injured Resm.l!rce/Senrice: Multiple resources· 

INTJRODlJCTION 

Stable isotope ratios of carbon C3C/12C) can serve as effective tracers of energy supply, in the 
study area due to conservative transfer of carbon isotope ratios between the lower tropic levels 
(primary producers· such as eelgrass, invertebrates, and forage ,fishes, etc.) of Prince William 
Sound waters up to the top consumers. Isotope ratio analysis of harmed species, their prey and 
their predators can. provide insight into both habitat usage and assist in quantifying amounts of 
food derived from various areas. Nitrogen stable isotope ratios (' 5N /'4N), in tum, provide 
excellent definition of relative trophic level. The heavy isotope df nitrogen is emiched by about 
0.34 % with each feeding process and thus can accurately indicate the relative trophic status of 
species within an ecosystem. The combined use of 15N/'4N and 13C/12C measurements can be 
used to reconstruct food web structure. The data obtained from these measurements are unique 
in that they trace material actually assimilated and thus can be used for more accurate 
ecosystem modeling. 

It can be postulated that natural stable isotope abundance of Prince William Sound (PWS) 
biota will shift because of changes in trophic level, food web st:r:ucture, and primary producer In 
the context of species and community recovery folloWing the Exxon Valdez Oil Spill (EVOS), 
thus providing an independent tool to .verify, quantify and model ecosystem processes during 
ecosystem recovery and restoration. The tracer nature of the approach will enable the 
integration of ecosystem components. It will enable us to monitor both "top down" (predatory) 

1 



Eelgrass Community Structure/Stable Isotopes Project Number: 95114 

and "bottom up" shifts (food supply) during recovery and restoration of harmed species and 
habitats. 

This project is part of an interdisciplinary effort focused on the food web dynamics of eelgrass 
beds in PWS. The study is providing an integrating function to projects focusing .on several 
levels in the food chains and will employ the stable isotope ratios of carbon and nitrogen to 
trace trophic transfers of carbon and nitroge~ between levels. One focus will concern building 
the data base regarding eelgrass communities whereas the remaining work will seek to build a 
comprehensive base of isotopic data for the PWS region. In cases where regional gradients in 
isotope ratios exist, it may also be possible to identify critical habitats used by marine biota. 

This project is designed to supplement the on-going EVOS eelgrass community monitoring 
project that is under the direction of Stephen ,C. Jewett (UAF), the FY95 BPD is already 
submitted.. The stable isotope analysis in this project is anticipated to provide that project an 
added dimension for use in collaborative data interpretation. 

NEED JFOR mE PROJECT 

The' eelgrass community is a significant habitat for the production of terrestrial and aquatic · 
species harmed by EVOS. In addition to the flora, harmed species include epi- and infauna of 
eelgrass beds as well as transient terrestrial and aquatic organisms that use the habitat or feed 
there. The restoration strategy has been to allow the natural recruitment processes re-establish 
the eelgrass communities. However, the eelgrass and other intertidal to subtidal communities 
contain organisms that are recovering from EVOS as well as species that are not recovering. fu 
a holistic sense, these communities are not at their pre-spill status. Thus, there is a. need to 
assess the recovery of community structure within eelgrass communities. fu particular, there is a 
need to compare epifauna (e.g. amp hi pods) in control and oiled areas because of their role as 
forage for higher trophic levels. The rebound and then' return to damaged state by several 
community species, including amphipods, suggests that although populations may appear to 
temporally recover, the ecological balance in terms of interorganismic relationships has not. 
Thus techniques ~such as natural stable isotope abundance that reveal ecological relationships 
must supplement studies that focus on assessing population size and structure. This will enable 
an assessment of restoration not otherwise possible. This assessment could then lead to 
modifications or development of new restoration strategies based re-establishing normal 
ecological roles of different species. 

A further benefit of this project is that it will provide the needed littoral isotopic signatures for 
use in conjunction with concurrent pelagic studies to assess the roles of different communities 
in the recovery of motile species, e.g herring and salmon. This project will also provide an 
isotopic signature database of forage biota for projects concerned with higher trophic levels 
(birds and mammals) enabling then to interpret their data. 
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Eelgrass Community Structure/Stable Isotopes Project Number: 95114 

PROJECT DESIGN 

A. Obje~t:tiives . 

Hypothesis 1. Carbon and nitr:ogen stable isotope ratios of biota from Prince William Sound. 
can be us~d to identify major food sources to top trophic levels and to assign· trophic positions to 
specific consumers of'given age classes and habitat. 

· Hypothesis 2. Isotope ratios in consumers provide ·a means to validate conceptual food web 
structures, identify trophic variability by individuals within species, and to validate quantified 
energy flows in ecosystem models. · · 

Specific objectives of this project are: 

I ' 
, I 1 
I I o To determine the 15N/'4N and 13C/'2C of species collected from oHed and ulloHed sites in 

the stratified sampling design specified in the proposal "Subtidal Monitoring: Eelgrass 
Communities", Principal Investigator Stephen C. Jewett. These paired site comparisons 
will be used to assess recovery from the EVOS by comparing food web structure .as 
determined by stable isotope abundance in conjunction with the approach specified in 
the Jewett proposal. I I 
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2 .. Synthesize the data obtained in context with conceptual food webs to validate feeding 
models and expand to oth~r isotope studies being conducted in PWS by Kline and,' 
others. . , 

1,1, 

B. Methods 

Because this project will be done in collaboration with Jewett, sampling will follow his strategy. 
Briefly, sampling will be conducted at four oHed ~and four control eelgrass sites. This will enable 
comparison of site effects and oil effects on community structure.· Obtaining isotopic signatures 
of biota from several littoral sites wiU also be useful in synthesis of this projects results with 
those of projects form. the adjacent pelagic habitats (PWS system investigations) · 

., 

The methodology involved in the isotopic analyses and the interpretation of the data are wen
established and documented in several.publications resulting from prior work of the Principal 
Investigator. The UAF Stable Isotope Facility has three isotope ratio mass spectrometers 
:including a new automated system which facilitates faster sarp.ple processing and allows more 
replication, in small samples. , , 

Field sampling protocols are well ~stabHshed and will be used. Predator isotopic data will be 
compared with values obtained from prey species in the same habitats. Where samples of prey 
species are missing or' few, we will try to select proxy samples from the same area (zooplankton, , 
benthos) which will enable a similar comparison. After the isotopic values are in hand, we will 
synthesize the data with past unpublished data and with other literature isotope ratio values to ' 
establish a trophic model. · ' 
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C. Sclluedule 

Field activities will take place during a two-week cruise in July 1995 as planned by Jewett. 
Preliminary sample preparation will take place during the cruise followed by laboratory 
preparation for mass spectrometry at the Prince William Sound Science Center. Mass
spectrometric analysis will take place at the UAF stable ·isotope facility with completion 
anticipated in December, 1995. The completion of the draft final report is anticipated during , 
February 1996. 

D. Teclmical Support 

L 
I I 

; I 

l 

Technical support (field logistics) is being provided for this project through the Jewett project 
Additional support will come from the University of Alaska Stable Isotope facility: N. I , 

Haubenstock will receive prepared samples from Dr. Kline and will report the data to Dr. 
Kline. 

E. Location 

A total of 4 oiled (0) and 4 control (C) sites will be sampled per the Jewett proposal. The 
paired sites are as follows: Bay of Isles (0) /Drier Bay (C); Herring Bay (O)- /Lower Herring 
Bay (C); Sleepy Bay (0)/ Moose Lips Bay (C); and Clammy bay (0)/ Puffin Bay (C). 
Analytical work will be carried out using the stable isotope facility at UAF. Sample preparation 
for stable isotope analysis and data interpretation will take place at the Prince William Sound 
Science Center. 

PROJECT JMPLEMENTATION 

This project is derived from the Jewett project that has been implemented by ADFG for the 
past three years. .I 

COORDINATION OlF INTEGRATED RESEARCH EFFORT 

This project will coordinate via Jewett with the monitoring of oil in subtidal (<20m) sediments 
(conducted by NOAA). These projects have several sites in common. This project will also ] 
coordinate with other stable isotope projects in the ~EVOS studies. 

J i 
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FY 95 BUDGET ($K) 

Personnel 3.0 
Travel 0.0 
Contractual 132.4 
Commodities 0.0 
Equipment 0.0 

Subtotal 135.4 
Gen.. Admin. 9. 7 

Total 145.1 
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A. COVER PAGE 

I ProJect Title 

2 ProJect Leader 

3 Lead Orgaruzahon 

4 Cost of ProJect: 

Restoration of Intertidal Oiled Mussel Beds by Non-DestructiVe Mampulat10n/Flushmg wtth 
PES-51® 

Mr Stephen R Rog 

PES Servtces AK, Inc 
552 W 58th, Urut E 
Anchorage, AK 99518 
Phone (907) 562-8881 
Fax (907) 562-8883 

Cost Estunate- $453,186 for FY95 

5 ProJect Startup/CompletiOn Dates· Startup 
CompletiOn 

July, 1995 
July, 1996 

6 ProJect Duration 

7 Geographic Area: 

8 Contact Person· 

One (I) Year 

Chenega Island area 

Denms C. Owens 
PES Servuces, Inc 
P 0. Box 680488 
San Antoruo, TX 78268-0488 
Phone (210) 680-2950 
Fax (210) 523-5700 
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B. JINTROD1UCTION 

Tlus proJect wtll focus on restoration of the mussel beds m the Chenega area, and as a result contnbute to the recovery of 
mJured resources that use these mussels as a food source, e g harlequm ducks, sea otters and black oystercatchers In 
addttiOn, these mussels are an mtegral component of the subststence of humans restdmg m the Pnnce Wtlham Sound 
area These mussel beds were unpacted by the 1989 Exxon Valdez od spill The Chenega area remams as one of the 
sttes of the most perststent heavy and medturn 011 restdue concentrahons ( 1993 Shoreline Assessment sponsored by the 
Exxon Valdez Trustee Counctl) A team of comparues and uruverS!ttes to be led by PES Servtces proposes to work 
wtth the Trustees Council and the Alaskan Department ofEnvrronmental Conservatton (ADEC) on tlus proJect The 
project wtll be conducted to demonstrate the efficacy of a non-destruchve marupulattonlfluslung method usmg PES-51 41> 

to remove the otl found m mussel beds and to demonstrate that tlus method ts not toXIc to the mussels or other reSident 
fauna Tlus proJect butlds on the successful demonstrahon of PES-51 1111 for the removal of perSistent od from a rocky 
shorelme in Prince Wilham Sound as was funded by the Hazardous Substance Sptll Technology Revtew Counctl 
(HSSTRC) m 1993 The shorelme project also demonstrated that there were no observable acute toXIc effects from 
PES-51 e on the mussels and other mvertebrate fauna observed near the treatment stte It IS reasonable to propose, 
therefore, that PES-51 ~P apphcatton to oded mussel beds wdl be effecbve while not bemg toXIc to the mussels and other 
rest dent fauna 

Dense clusters of the blue mussel, Mytllus edults, occur on rocky shores throughout the regton unpacted by the Exxon 
Valdez otl sptll that began m March of 1989 Mussels secrete byssal threads wluch enable them to attach to the 
substrate In addtbon to provtdmg stabthty, the matnx of threads extendmg from a bed of mussels, forms an 
envtronment that offers shelter for a dtverse mt>.. of marme mvertebrates These other fauna fmd shelter from wmd, 
waves and sunhght wttlun the mussel threads 

It ts documented that hqutd ml perststs m the sedtments and orgaruc matenals that compose the mussel beds m the 
Chenega area {Ptper,E and Gtbeaut,J.,l993) These oiled mussel beds offer the opportunity to evaluate the efficacy of 
new shorelme treatment technology, like PES-51«>, to restore these beds and to establish baselme mformat10n for future 
011 sptlls Currently, there ts no established best method for removal of the ml from wtthin oiled mussel beds. It ts, 
therefore, important to take tlus opporturuty to develop a method of effectively and effictently removmg the otl wmle not 
damagtng the mussel bed 

C. NEED FOR TilE lPROJECl!' 

Tins project iS bemg undertaken to demonstrate the efficacy of a non-destructive/flushing methodology utihzmg PES-
51"' to remove oil persisting m mussel beds m the Chenega Island area The impact of these mled mussel beds is evtdent 
from mformat10n provtded in the "InvttatiOn to Submtt RestoratiOn Projects for Ftscal Year 1995" in response to wluch 
tlus proposal is submttted 

"Otl trapped m the sedtments beneath certam mussel beds has degraded slowly and has retamed toxic 
components smce the sptll The protected beds are one of the few sources of unweathered oll 
remammg from the otl sptll This otl may be a route for contmued expoSllfe and contaminabon to 
higher tropmc levels such as harlequin ducks that feed on the mussels " 

Thls project wtll demonstrate that this new shorelme cleanmg technology ts a mtnrrnally mtrustve manipulative 
tecluuque that wtll remove oil from beneath otled mussel beds and accelerate natural attenuatton processes without 
harmtng the mussels and other restdent fauna Restorabon of the mussel beds to therr pnstme condttlon will enable 
ADEC to determine whether removal of the perststent ml in the mussel beds is a cnttcal factor m speedmg up the 
recovery ofharlequm ducks sea otters and black oystercatchers 
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D. PROJECT DESIGN 

I Objective To evaluate the effectiveness of a new shorelme cleanmg teehnology, usmg PES-51«>, to remove ml from 
an unpacted mussel bed and to demm1st.rate the potent1alunpact oftlus removal methodology on the mussels and the 
fauna res1dmg in the nearshore/shorelme 

2 Methods The overall des1gn and performance of the proJect IS shown m Table 1 The project s1te des1gn will 
depend m part on the siZe of oiled mussel beds avadable for the project The candidate mussel bed will be selected by 
the Trustees Council m conJunction With regulatory and recovery agencies, e g ADEC, NOAA, etc If the area is 
relatiVely hrmted, the design will include two mussel bed areas; one oiled bed and another nearby that has no evidence of 
retamed oil (control area) Each of these beds wdl be d1vided into three plots, one to be treated with the PES-51«> 
methodology, one that will be treated, but w1thout PES-51«>, while the third 1s left untreated These six plots will 
enable us to evaluate the efficacy of the PES-51«> on oded mussel beds as well as the potential for toxicity on mussels 
and other res1dent fauna in oiled and non-oiled beds. Measures wdl be undertaken to mirumize the possibihty of PES-
51«> rmgratmg from treated plots to untreated ones The second approach to be used, if the beds are large enough, wlll 
have a randormzed block des1gn and include test and control blocks Choice between these two des1gns will be made 
durmg an rmtial vtsit by representatives of the project team and the Trustees Council With either design, mussel bed, 
water column and lower and middle tidal zone sedunent samples will be obtamed for analyses prior to and after 
treatment with the PES-51«> methodology 

Post treatment samples will be obtamed at least at one and seven days w1th other sample tunes to be detemuned by the 
UAF and UCSC associate mvestlgators One day samples Will be analyzed for the potential toxicity on mussels and 
other resident fauna, whereas the seven day sample wdl also be analyzed for unpact on microbial populatiOns 
Subsequent samples are hkely to be proposed for the last possible date that access 1s perrmtted to the site due to wmter 
weather and then the followmg spring 

Mussel bed samples wlll be obtamed from the proposed olled and control areas usmg the NRDA methods and prepared 
for hydrocarbon and biologtcal analyses Hydrocarbon analyses will be conducted on these samples by the Zymax 
Envrrotechnology, Inc of San Lu1s Obispo, CA usmg gas chromatography/mass spectrometry techniques (EPA 
8240/8270) to establish baseline levels present in these beds B1ologtcal analyses of the mussels wlll be conducted by 
Dr Highsmith at the UAF and will estabhsh the pretreatment characteristics of the mussel beds m the oiled and control 
areas Note that the project des1gn also mcludes adrmrust.ration or' PES-51«> to control areas Trus 1s necessary to fully 
analyze the potential impact of this methodology on mussel beds because a) mussels and other res1dent fauna exposed 
to chrome odmg for four years may be highly susceptible to inJury by the treatment, b) conversely, those orgarusms 
remaining may be extraordmanly hardy or resistant, and c) the other faunas may be different (samples collected durmg 
the mitial vis1t may answer this quest10n pnor to the expeTliilent) AdditiOnally, bJologtcal analyses will mclude 
determinatiOn of potential tmac1ty of the PES-51«> treatment on other aquatic h.fe, 1 e the other resident fauna Tlus 
phase of the project wdl be conducted by Dr. TJeerdema at UCSC Potent1alunpact of PES-51«> treatment on total 
heterotrophs and hydrocarbon degrading rmcrobes m the lower and rmddle mtertldal zones will be deterrmned by Dr 
Braddock at UAF from water column and sedunent samples 

3 Schedule Timelmes for all cnt1cal aspects of the proJect are also. shown Table 1 w1th all tunes represented as month 
and year when the activity Will be accomplished ' 
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Table 1: Restoration of Intertidal Oiled Mussel Beds- Project Methodology and Timelines 

ActlVlties PES UAF Chenega Corp ucsc Foss Tune 
(molyr) 

ProJect Lead X 

lmttal Vtstt - Project S1te Design and X X X X 6/95 
Baseline Mussel Bed, Water Column 
and Sediment Samples 

ProJect Stte Preparation X X X 7-8/95 

Logtsttcs and Support X 

PES-51"' Application X X 9/95 

Obtain Post Treatment Mussel, Water X X 9-10/95, 
and SediiDent Samples 9/96 

Hydrocarbon Analyses X 7-10/95, 
9/96 

Analyses of Mussel Bed Samples for X 7-10/95, 
Potential Toxictty of Mussels 9/96 

Analyses of Mussel Bed Samples for X X 7 -I 0/95, 
Potenbal T mocity of Other Resident 9/96 
Fauna 

Microbial Analyses of Water Columns, X 7-10/95, 
and Lower and Middle Tidal Zone 9/96 
Sediment Samples 

Hydrocarbon Waste Collectton and X X 10/96 
Disposal 

Interim and Final Reports X I J/95, 
10/96 

4. Technical Support: The selected mussel beds will be double boomed and contamed prior to the PES-51"' treatment. 
Sea water deluge and flush pumps, arr compressors, recovered oil storage tank and equipment and supphes will be 

staged on a sixty (60) foot landmg craft, moored adjacent to or "beached" at the treatment site Crew support will be 
prov1ded usmg a berthing vessel. Foss Envrrorunental Semces, Inc w11l provide quah:fied sp1ll response equtpment 
and semces includmg booms, pumps. etc 

Methodology to be employed in tlus project involves apphcatton of PES-5 I • usmg a modified version of the air knife, 
pneumo-hydrodynamtc system used at Sleepy Bay m 1993 that was sponsored by HSSTRC. For mussel bed apphcation, 
the atr knives wtll be regulated for a low pressure fracturmg (or dilat10n) so that PES-51"', via an aerosol mfus1on, can 
reduce the mterfacial tenstons and move through the verttcal secbons of the oiled mussel beds Durmg the PES-51"' 
mfuston, sea water will follow the route of the PES-51"' mduced subsurface pathway In addition, sea water deluge and 
flushing (low pressure, large quanbttes) using 6 inch pumps and fire monitors, will be used to move the otl to the double 
boomed area for collection and recovery Otl recovered durmg the proJect wdl be contained and collected for dtsposal m 
accordance wtth standard spill techniques, e g contamment booms, skimmers and absorbents This oil wdl be pumped 

4 



I I 
I I 

' I I 

to the storage tank, excess water wiU be decanted and the volume of oil recorded At the completiOn of the project, the 
recovefed oil will be disposed of or recycled at a penmtted facility, e g. Alaska Pollution Control, Inc., m accordance 
wtth state and federal laws and guidelines. Applncatlon of PES-51@ , operatton of the flushing equipment, and recovery 
of the oil mil be handled by Chenega Corporattori 

Samples obtamed :from the mussel beds, water column and lower and rruddle tldal zone sed1ments will undergo 
bJologtcal and chemtcal analyses as described in Sectton 0.2 The work wdl be performed by Zymax Envrrotechnology, 
Inc (hydrocarbon analyses), UAF (potential tOXIcity on mussels and 1mpact on the mtcrobtal populations) and UCSC 
(potential toxtcity on other restdent fauna) Results of the analytical activttnes Will be provided to PES for evaluation, 
coordmatton and archiving Each associate mvestlgator will generate mterim and fmal reports that wxU be mtegrated 
mto the overall project reports that will be developed :by PES. 

5 Locatiomt: As was~stated earher, the Chenega areas ts known to have some of the most persistent, heavy- and 
medium oil restdue concentrations. For tlus reason the Chenega area is proposed as the stte for this project 
Addttlonally, involvement of the Chenega Corporation throughout the project 1s likely to serve a secondary purpose, 1 e. 
mvolvmg local restdents in critlcal resource restoration activities (1993 Trustee Council sponsored Assessment Survey). 
ADEC and the National Oceanographic and Atmosphenc Admuustration have surveyed and sampled mussels and 
sediments from these mled sttes O~e of the locations morutored durmg tlus survey ts proposed for the proposed project. 

JE. PlROJEC'Jf Jm1DPLJEM1EN1f A TION 

PES Services is proposed as the lead organizatton for this project. PES Servtces, Inc ts well qualified to lead a 
multtdJsctplmary team of comparues and uruversitxes having led the effort that was sponsored by HSSTRC at Sleepy 
Bay m 1993 The only portion of the project that could be implemented through a competitive contract process 1s the 
logtstncs support of the environmental contractor services Foss Envrronmental Servtces, Inc. 1s listed ai the contractor 
of ch01ce due to their expertise in oil spills and the use ofPES-51 e under these condtltons The UAF and UCSC have 
both established marine sctence programs dealing With highly specialiZed testmg for manne toxicology of selected 
species found m the Pnnce William Sowtd area. Chenega Corporation is well quahfied and experienced in conducting 
projects as the one described in this proposal havmg performed sunilar duties during the 1993 HSSTRC sponsored 
proJect Zymax Envirotechnology, Inc. 1s recogmzed for tts capabibttes m the types of chemtcal analyses and conducted 
analyses for PES on preVIous projects. 

JF. COORDINATION OJF JIN'JI'JEGRA TED RESEARCH EFFORT 

This project involves collaborative partnerships among three compantes and two uruversttles and will mvolve overstght 
by a number of state and federal agencies, e.g ADEC and NOAA, as well as commuruty adVIsory groups Dependmg 
on the outcome of the competition for fundmg from the Trustee Council, collaborative efforts may be undertaken wtth 
other groups havmg projects with related objecttves and acltvtttes 

G. PUBlLHC PROCESS 

PES Servtces will make every posstble effort to parttctpate m workshops, pubhc meetmgs, docwnent reVIews, etc that 
are needed to msure understandmg of the objectives and results of the proposed project so as to fulfill the requrrements 
of the Trustee Council PES SerVIces has taken an aggresstve approach to pubhshing tts research and has presented 
results"ofthe 1993 HSSTRC sponsored proJect at several nattonal and mtemauonal 01! sptll conferences Nattonal 
Geographic wtll carry an arttcle about this project in the August, 1994 tssue 

5 



IFJI. PERSONNEL QUALIFICATIONS 

Mr Steve R Rog, VP of 01l Spill Response and lndustnal Clearung for PES Semces AK, Inc., will be the 
Project Leader Mr Rog has twenty years expenence as an envrronmental geolog1st, served on an 011 Spill Response 
Team as the Environmental Coordmator for Tesoro Alaska Petroleum Company, has an extenstve working knowledge of 
the proposed apphcat10n teclmology, has been at every major 01! splll m 1994 representmg PES Serv1ces, and also was 
the manager for the 1993 HSSTRC sponsored proJect 

2 Dr Raymond Hlghsrruth 1s to be an Assoc1ate lnvestlgator on t.lus project He 1s a Professor at UAF and a lead 
mvestlgator in the Inst1tute Of Manne Sc1ence He 1s recogruzed as a worldw1de expert on b1valves found m Alaskan 
waters 

3 Dr Ron Tjeerdema 1s to be an Assoc1ate Investigator on t.lus project He 1s an Assoctate Professor at UCSC 
and a researcher m the Inst1tute ofMarme Science and recogruzed as a worldwide exp~rt on aquatic toXICity testmg 
procedures and protocols His research team has developed dispersant toXJctty testmg protocols that have been adopted 
as mdustry standards 

4 Dr Joan Braddock 1s to be an Associate lnvestlgator on thts proJect She 1s a Assistant Professor of 
Mlcrob1ology and 1s assoc1ated wtth the Inst1tute for Arctlc B10Iogy at UAF and has extensiVe expenence m studies of 
the 1mpact of hydrocarbons on shorelme mJcrob1ology and was a part1c1pant m the 1993 HSSTRC sponsored project 

5 Mr Denrus Owens, VP for R&D of PES Services, wdl be the Project <::oordmator respons1ble for all contract 
matters relating to the sponsor and subcontracts to the team members He has twenty years expenence as a corroSion 
oilfield chemJst and microbiologist and 1s one of the developers ofPES~Sl e Most recently, he was the teclmtcal project 
coordmator for the 1993 HSSTRC sponsored proJect 

6 Dr W1lham Alter III, Drrector of Research and Technology Development for PES Serv1ces, will be 
i responsible for coordmating the analyses of data and for mtegratmg the team's reports mto those that wtll be dehvered to 
I 

' the Trustees Council He IS an Envrronmental Phys10logtst w1th over 25 years experience m research and development 

l..J 

for the Arr Force and academta and most recently was a Space Grant Fellow for the National Aeronautics and Space 
Admirustrabon 

7 Gail Evanoff and Chuck Totemoff of the Chenega Corporation and wtll be responsible for orgaruzmg the work 
crews that wtll part1c1pate m this project The Chenega Corporation participated m the 1993 HSSTRC sponsored 
project at Sleepy Bay. 

Ji. BUDGET 

The budget was developed on the bas1s of an uuual VISit to the Chenega area for select1on of the field Site, project site 
deSign and acqutsition ofbaselme samples, and a proposed 10 day field effort that mcludes travel to/from project s1te 
and one weather day. The costs for efforts m the field by PES and 1ts team members are estimates wluch are subject to 
rev1sion after fmalizmg the field aspects ,m diSCUSSions With the Trustees Council, regulatory and recovery agenc1es 
A more detailed description of the budget appears as an append1>. 

Personnel- PES Services, Inc (only) 48,900 . 

2 Travel 6,300 

3 Contractual Servtces 

a UAF- Environmental Technology Laboratory 66,297 
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Pr"~ec...+ q 5tllo 

' I I , 

b ucse 95,940 
. . ,. .... 

~ 
I I 

c Chenega Corporation 31,800 

d Foss Envtronmental Services 21,000 

e Zymax Envtrotechnology, Inc. 8,000 

f. Alaska Pollution Control, Inc 2,000 

g Videograpby servJces 7,500 

! I 4 Commodities 0 

5 Eqmpment 122,750 
I I 

6 Capital Outlay 0 

7 General Admmtstrat10n 1,500 

8 ,Subtotal Dtrect 411,987 

9 Indtrect (10% MTD) 41,199 

10 Total Esttmated Cost 453,186 
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A PROPOSAL TO NOAA PROCUREMENT DIVISION AND 
EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 

EXXON VALDEZ O~L SPill RESTORATION WORK 

' 
Response to Broad Agency Announcement 52ABNF400104 

TiTLE: Food limitation on Recovery of-injured Marine Bird Populations 

Principal Investigator: 
Co-Principal Investigator: 

Lead Agency: 

Date: 30 June i 994 

Total Cost of Project: 
Fiscal Year 1995: 
Requested Start Date/Completion Date: 
Project Duration: 
Geographic Area: 
Contact Person: 
Address: 

Telephone No. 

William J. Sydeman 
Nadav Nur 

Point Reyes Bird Observatory 
Stinson Beach, CA 94970 

$275,815 
$124,883 
January 1995/December 1996 
Two years 
Central California 
Wilfial'l\l J. Sydeman 
Point Reyes Bird Observatory 
4990 Shoreline Highway 
Stinson Beach, CA 94970 
(415) 868~1221 FAX: 868-1946 
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ilNTRODUCT~ON: PROJECT 
In response to NOAA BAA 52ABNf400104 we propose to unvestigate the mle of fooC': -'- , 

limitation on the recovery of injured marine wildlife resources. with l'l focus on marine birds ( 
the family Aicidae. Aldds. the group of marine birds most seriously impacted by oil spills 
(eJ. Page at at 1990, PiaU et at 1990)9 include the Common Murre (Uria aatge>. Pigeorn 
Guillemot (Cepphus eolumbal~ Marbled Murrelet (Bradwramphus marmoratus>. Rhinoceros 
Auklet (Cerorhinca moncerata) and Cassin"s Auklet (Ptycllramphurs aleuUcus). These 
species were killed or debilitated during the 1989 E:aon Valdez oil spill {Piatt et ai. 1990), as _

1 

, 

well as other oi! spms along the west coast of North America {e.g. Page et al. 1990). 
An investigation of the relationship between forage avaUability p diet, and effects of diet ' 

on demographic factors is needed to explain marine bird population dynamics, forecast the i , 
growth and recovery of affected marine bird populations, and guide oil-spill related restoration 
options for marine birds. Predicting tne· growth potential and reoovery time of affected 
populations and species requires information on the balance between recruitment rate and 
adult mortality, nmmigration and emigration characteristics of a population. and the availability 
of other, less affected stock to repopulate affected resources and populaticms (Burgman. 
Ferson, and Akackaya 1993). Many of these parameters are unknown alcids (Hudson 
1985). although some parameters have been recently estimated (e.g. Emslie, Sydeman1 and 
Pyle 1992; Sydeman 1993; Nur 1993; Beisslnger and Nur in prep.). 

With extended periods of time, injured alcid populations may recover from catastrophic 
mortality associated with oil spills. However, the population recovery process may, in some 
cases, be enhanced with proactive restoration efforts. Restoration projects using decoys and 
playback of vocalizations (e.g. Podolsky and Kress 1989) have been proposed to restore 
Common Murre colonies affected by oil spills, such as the Exxon Valde&:. However, 
restoration efforts of this type will meet with limited success if ecological resources, such as', ~,

1
_ 1 

prey availability, are insufficient to sustain growing or recovering populations. The answers 
to basic ecological questions, e.g. how food controls or limits marine bird populations and the 
relationship between resource availability and critical population parameters (repmduction, 
survival, and recruitment). are thus 'required to predict "the success of proposed restoration 
projects (see Birkhead and Furness 1985; Croxall and Rothery 1991; Cairns 1992). , 

Moreover, restoration of injured resources should be guided by knowledge of sensitive 
demographic traits. Yet, for most seabirds, the sensitivity of the intrinsic rate of population 
increase or the annual rate of population growth (lambda) to variation on specific 
demographic traits and/or variation in food supply has not been determined (Nur, Ford and [' 
Ainley 1994). Without this type of understanding. restoration may fOCU$ upon demographic 
parameters which have little or no effect on population growth. 

To further our understanding of food limits on population growth and seabird · 
demography, we propose a two part investigation involving (1) a retrospective analysis of I 

alcid diet and at-sea foraging ecology in relation to demographic parameters, and (2) 
development and application of stochastic population models {Caswell 1989: Burgman, et al. 
i 993} to predict population recovery and estimate the sensitivity of population growth to "', 

' specific demographic and prey availability parameters~ The second part of the study includes ~ 
application of findings and models developed to Alaskan alcid populations. The core of the 
proposed work exploits a unique 24~year time~series of aldd ecology, including year-round ~~ 
information on diet, ageQspecific diet composition, breeding ecology, and oceanic habitat use, 
collected by Point Reyes Bird Observatory (PRBO) on the Farallon Islands and in the Gulf c ". ·~J 
the Farallones in central California. 1971·1994 (see Table 1). In conjunction with l 
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Pn?j ee.A- qs; 1 q- B~-A-
Tab1e 1. Available PRBO data on diet composition, demographic parameters. and foraging 

, ecology of 4 species of alcids in the Gulf of the Faranones, California. na=not availab~e. 

Parameter Common Pigeon Cassin's Rhinoceros 
Murre Guillemot Auklet Auldet 

chick diet 1973-1994 1971-1994 1977-19941 1987~1994 

feeding rate 1973s1994 1988~1994 1977-1994 1987~1994 

' 
adult diet 1985-1988 na 1985-1988 na 

offspring production 1972-1994 1971c1994 1969-1994 1986-1994 

chiek growth na 1971-19941 1970e1994~ 1987-1994 

adult condition undex na na 1978-1994 1987-1994 

adult survival 1985~1994 1979~1994 1978-1994 1986-1994 

juvenile survival 1992-1994 1979°19941 1978-19941 1987-1994 

population size/index 1972-1994 1971-1994 1971a1994 1971-1994 

eanic habitat use 1985m1994 1985~1994 1985·1994 1985-1994 

1 Annual data for these parameters are intermittent. 

NOAAJNMFS and COFG fish and zoopianidon stock assessments, these data provide a 
powerful tool for relating resource availability and marine bird population dynamics. 

STUDY DESIGN AND OBJECTIVES 
We will investigate the hypothesis that food limits population growth, hence the 

recovery of injured marine bird populations. through its effects on demographic traits: 
growth, mortality, reproduction, and recruitment. Our principle goal is to determine the 
functional relationship between variation in food supplies and demographic parameters for 
the aicids: Common Murre, Pigeon Guillemot, Rhinoceros Auklet. and Cassinas Auk!et. To 
accomplish this goal, we will: 

(1) Investigate temporal (annual. seasonal. and inter-decadal) and spatial variation in 
the diet of alcids in central California, 

(2) Analyze available demographic data· (growth, reproduction, survival, and 
recruitment} for alcids of the Farallon Islands, 

(3) Investigate and establish relationships between diet composition and demographic 
parameters for Farallon Island a~cids, 

(4) Evaluate the energetic value of different alcid prey using bomb calorimetry (of 
previously collected samples) and estimate annual prey consumption based on observations 
of feeding rates and diet composition of chicks, 

(5) Develop stochastic population models for 4 specie~ to predict population 
trajectories and growth, 
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(6) incorporate varaatioru in food availabmty ira population models and project population I 
growth and recovery under varying scenarios of resouurce avai!abiiity ~ ~ 

(7) Apply models developed in (5) and (6) to Alaskan populations. utilizing availabie 
demographic information (e.g., reproductive success). and 

(8) Conduct sensitivity analyses on population growth to guide restoration activities in 
Alaska under varying scenarios of resource avaiiabllity. diet composition. and demographic 
parameters. 

in additicm, the project will involve the integration of diet and demographic results with 
NOAAINMFS fi$h and zooplankton stock assessments. NMFS, 'Tiburon laboratory, has 
conducted standarcUzed mid-water trawls' each year from 1983 to the present on the 

. availability of rockfish (Sebastes spp.) and krill (Euphausldae) in the Gulf of the Faraliones 
(Adams 1993). Faranon Island alclds f~e~ extensively on these prey throughout the year 
(Ainley and Boekelheide 'D 990). Thus. the NMFS data provides a unique opportunity to 
relate an independent measure resource availability with alcid diet and demographic 
parameters. Finally. in conjunction with the NMFS cruises. we have conducted 
censuses of alcids at sea during the breeding and preQbreeding seasons. These data arEf 
eriti~l ~o understanding the re~ationshlp between productivity and diet Birds forage at 
different locations depending upon the type of prey sought. The distance between the coiony 
and feeding locations varies, hence diet seleetioo may infiu~nce feeding ratesJI chick growth 
and. ultimately. reproductive success. For this aspect of the project, we will map foraging 
locations using GIS software and correlate oceanic habitat characteristics with diet and 
demography. This effort will provide habitat-specific understandings of the relationship 
between ocean resources and aicid population dynamics. 

!PRODUCTS 
Our investigation will provide the Trustee Council with a comprehensive ecological 

understanding of the importance of food limitation on the recovery of injured marine bird 
populations, with a focus on the group of birds most often injured by oil spills. The 
investigation will help to explain why marine bird resources have not recovered more rapidly 
following the Exxon Valdez oil spill and why, for some colonies, long-term problems persist 
The importance of determining the relationship between ocean resourcesJ diet and population 
dynamics cannot be understated; the successful restoration of affected marine bird 
populations is wholly dependent upon resource variability and its effect om alcid demography. 
These. relationships have, in general. been ~nadequateiy studied. Thus, the project wiil 
contribute to the restoration of injured resources through an understanding of basic 
ecological relationships. Furthermore, our modeling efforts will predict population growth 
under realistic ecological constraints. Lastly. sensitivity analyses will provide information on 
which demographic traits strongly influence population growth and which have minimal 
effects. example, given the longevity of aldds, we may discover that maximizing adult 
survival, rather than attempting to increase productivity is more important to the population 
recovery process. These analysis should guide future restoration programs. Overau, the 
project will help NOAA and other agencies prioritize: management goals and restoration 
options. given ecological constraints associated with food resources. 

I I 
I 

PROJECT IMPLEMENTATION AND COORDINATION ~ I 

PRBO will be the· lead organization in the project: our. qualifications are listed below. 
Because of the unique nature of the data available to us. we feel that competitive 
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procurement process ns not necessary. The project is collaborative with UC Davis, NOAA"s 
NMFS, NSF·s GLOBEC program (through James Quinn, UC Davis), USFWS Farallons 
National Wildlife Refuge. and California Departmeni of Fish & Game. 

PUBLIC PROCESS 
In addition to public !rwolvement through the usual channels appropriate to activities of the 
Exxon Valdez Oil Spill Trustee Council (e.g., review by the Public Advisory Group}. results of 
the project will be presented at major scientific conferences to which the pubiic is invitedl. 

STATEMENT OF QUAUFICA'fiONS 
PRBO and ots key personnel (PI Sydeman, OOcP~ Nur; together with D. Ainley and l. 

Spear) are unique~y qualified to meet the goals of this research program. in addition, Or. 
James Quinn (UC Davis) wm make an hnportant contribution to research efforts, especialiy in 
relation to analysis and modeling of spatial variation in prey distribution. PRBO biologists on 
the proposed project have over six decades of direct fieid experience with marine birds and 
have been involved with oil spill damage assessments in California and elsewhere in the 
world for the past 25 years. We have investigated and pubUshed upon many aspects of 
seabird ecology over the-past decade, including over 20 peer~reviewed scientific 
contributions specifically concerning alcid demogr~phyo population dynamics, and food web 
interactions (curriculum vitae provided upon request). 
Winiam Sydemaru is Director of Farailon Island Research at PRSO. He has published 
extensively on seabird demography including relationship to the environment. He is PI or CO= 

PI on several relevant seabird projects currently being conducted on the Farallon Islands, 
including two for the Gulf of the Farallones National Marine Sanctuary and the California 
Department of Fish & Game {Oil Spill Response Program). The latter is a project 
investigating the long~term effects of chronic oiling on Common Murres of Central California 
and is being carried out with Nadav Nur and David Ainley, among others. 
Nadav N!Wlr Is Theoretical Eco~ogist at PRBO. He has expertise in state~of~theaart analysis of 
demographic parameters and recently organized a workshop on this subject. He has carried 
out demographic modeling of Common Murres, Brandt's Cormorants, Western Gulls (this 
work done with David Ainley; see Nur et al. 1994} and Marbled Murrelets (Nur 1993)1 as well 
as terrestrial species. e.g., Osprey (Nur & Geupel 1994). Together with David Ainley he 
carried out a literature review of marine bird population recovery potential for the Exxon 
Valde&: Restoration Working Group (Nur and Ainley 1992). 
David Ain~ey is Director of Marine Research at PRBO. He has been working on prey diet of 
seabirds for decades, first at the Faranon islands (summarized in Ainley & Boekelheide 
1990), and more recently in the Pacific and the Antarctic (these results summarized in 
numerous scientific publications in peer·reviewed ecological journars). Since 1985 he has 
been collaborating with National Marine Fisheries Service regarding habitat characteristics of 
pelagic seabirds in the Gulf of the Farallones. Current work includes demography of 
endangered shearvvaters on Kauai island (together with Nadav Nur). 
larry Spearr is seabird biologist at PRBO. He has extensive experience with calorimetry 
analyses (see Spear 1993) and with studies of at~sea seabirds in the Gulf of the Fara!lones 
and elsewhere in the Pacific Ocean, conducted over the past 15 years. He has published 31 
peer·reviewedl articles on seabirds in scientific journals. 
James O!tdron is Professor of Environmental Studies at University of California, Davis. He 
has worked extensively on spatial modeling of planktonic populations in relation to 



-. -p;?/8 .. 

oceanographic factors» work currently supported by the NSF GlOBEC program and Sea 
Grant This work would contribute directly to.th"e·proposed project. as would the Geographic 
~nformation System (GIS) laboratory that Qui~n has __ ~stabJished at UC Davis. · 
PRBO has demonstrated its abfiity to successfully administer large contracts grants in 
the past The institution has administered over $2M fin grants and contracts in the past 5 
years. 
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·' BUDGET SUMMARY 
' 

Totai Projed Fiscaij Year 
W.Q 

1. Personnel 175600.00 75600.00 

Wm. Sydeman 1600 Hours 
D. Ainley 1200 Hours 
N. Nur 1040 Hours , , 

Spear 400 Hours 
Other 1520 Hours 
Benefits @ 15% 26340.00 11340.00 

2. Travel/Per Diem 12948.00 4316.00 
3. Contractual Services 3000.00 1500.00 
4. Commodities/Supplies, etc. 1000.00 500.00 
5. Equipment 4000.00 4000.00 
6. Capital Outlay 8500.00 8500.00 

I ' 7. General Administration 44427.00 19127.00 I 

8. Fixed Fee .00 .00 

TOTAL: 275815.00 124883.00 
~ .. 

BUDGET SUMMARY BY 11ASK 

(A) RETROSPECTIVE: DATA ANALYSES: 
Personnel Total Hours 

1. Analysis of Annual, Seasonal and 
Spatial Diet Composition: 4 FTE 800.00 

2. Analysis of Demographic Parameters: 4 FTE 720.00 
3. R~fationships Between Diet Composition 

and Demography, Growth and Condition: 5 720.00 
4. Consumption of Prey and Prey Bioenergetics: 5 FTE 720.00 
5. Ocean Habitat Use in Relation to Diet 2 FTE 880.00 

(B) MODEL DEVELOPMENT AND SENSITIVITY ANALYSIS: 

1. Compilation of published/unpublished 
Alaskan data 2 FTE 320.00 

2. Model development and application 2 FTE 480.00 

(C) SUMMARY, INTERPRETATION AND 
REPORT PREPARATION: 5 FTE 1120.00 --
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Pmjed Nlll!mlber: 95122 

Restoration Category: Habitat Protection 

Proposed By: USFS 

Cost 'JFY 95: $169,200 

Cost JFY 96: Unknown 

Total Cost: Unknown 

Duratimm: 2 years 

Geographic Alrea: Prince William Sound 

Injl!llred Resource/Semce: ' Marbled murrelet 

iNTRODUCTION 

Marbled murrelets were :injured by oil contamination from the Exxon Valdez oil spill. Between 
9,500 and 14,000 marbled murrelets died from the direct effects of oiling. This estimated 
mortality represents approximately 10% of the present total population size within the spill · 
area. Presently, there is no known evidence of population recovery within the spill area. 

Habitat' modifications (such as logging) both~ within and outside the spill area may pose 
additional threats to the area's marbled murrelet populations. Protection of nesting habitat 
areas through acquisition and stewardship may reduce the extent of future disturbance s~o that 
population recovery may proceed. · ~ 

This study represents an extension of previous work conducted by the' USFWS the USFS as 
Restoratio'n Project 93051 Part B. These studies characterize the nesting habitat of marbled 
murre lets throughout the spill area~ The currently proposed work would be an operational' 
application of the conceptual and quantitative models described in DeVelice et al. ('1994) and 
Kuletz et a:L (1994). The models would'be linked to geographic databases of vegetation and 
physical site characteristics ''in the identification of potential nesting habitat of the marbled 
murrelet in Prince William Sound. The map outputs from this project will proyide a state-of
science means for evaluating habitat protection or acquisition options in reference to marbled 
murrelets (or other species whose pot~ntial habitat can be specified based on vegetation and 
landscape features). · ' 
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Mapping Nesting Habitat of Marbled Murrelet in PWS Project Number: 95122 

NEED FOR TilE PROJECT 

Marbled murrelet populations in Prince William Sound are reportedly not yet recovering from 
the spill and from the pre-spill population decline. However, protection of habitat is thought to 
be an important strategy for assisting in population recovery. Using the best available scientific 
information, the proposed work would provide a digital map of potential nesting habitat of the 
marbled murrelet. Land protection/acquisition personnel could directly use this map product in 
selecting alternative sites with the greatest potential towards ensuring population recovery. 

PROJECT DESIGN 

Objectives 

Potential habitat of the marbled murrelet in Prince William Sound would be mapped by linking 
models described in DeVelice et al. (1994) and Kuletz et al. (1994) to spatial databases of 
vegetation and physical site characteristics. To meet this objective, a spatial database of 
vegetation types based on satellite imagery would need to be completed as part of this project. 
A draft version of this digital map (developed by USGS EROS Alaska Field Office and USFS 
Forest Sciences Laboratory personnel, in cooperation with the Chugach National Forest) is 
currently available for Prince William Sound. This project would verify and refine this 
vegetation database. 

B.. Methods 

DeVelice et al. (1994) and Kuletz et al. (1994) describe both conceptual and statistical models 
that relate marbled murrelet occurrences to vegetation and physical site attributes. For 
example, both reports highlight a preference of marbled murrelets for forested habitats, 
particularly old~r forests with numerous mossy platforms (potential nest sites) in the trees. 
Additionally, De Velice et al indicates that marbled murrelet sightings increase with the 
proportion of coniferous forest in an area. Both reports show a higher occurrence of marbled 
murre lets in more sheltered landscape positions (e.g., heads of bays, aspect~ protected from 
major storms). Models described in these and other studies relating marbled' murrelet 
occurrences to vegetation type and landscape features would be applied in queries of the digita1 
vegetation type and digital elevation model databases. Ultimately, this process will result in a 
digital map of potential marbled murrelet habitat in Prince William Soumt The proposed steps 
involved in this process are as follows: · 

1. · The Chugach National Forests draft digital vegetation type map (based on satellite 
imagery) must be verified and refined before the habitat models can be effectively 
applied. Existing survey data will be used for initial· refinement. Currently, almost 800 
detailed sample plots spanning the range of vegetation types are available in the 
Chugach National Forest vegetation ecology database for Prince William Sound. These 
plots, 40 randomly-located 1-km radius digital vegetation maps from Prince William 
Sound, and a digital vegetation map covering Naked, Storey, and Peak islands will be 
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Mapping Nesting Habitat of Marbled Murrelet in PWS Project Number: 95122 

2. 

3. 

4. 

c. 

the primary input to the initial supervised classification of the digital vegetation map. 
All of these plot and polygon coverages reside in digital databases on the Chugach 
National Forest. 

The marble murrelet habitat models based on vegetation type and landscape features 
will be linked (via GKS technology) to the 'digital vegetation map aJl.d digital elevation 
model (basically; a computerized topographical map) covering JPrince William Sound. 

During the summer of 1995, field surveys throughout Prince William Sound will be , 
conducted to fill in gaps in the database of v~getation and physical sites for use in 
verification and refinement of the digital vegetation type map. The survey crews will be 
directed to sites that, in the q.ggregate, represent the full range of vegetation and physical 
site combinations present within Prince WHliam Sound (however, ice fields wiH not be 
surveyed). These sample sites will be complementary to those sites already in the 
Chugach National Forest databases. The vegetation type classification developed by 
De Velice et al will be used ill the identification of vegetation types at each verification 
site. The precise location of each site wiH be qua11-tified using a geographical positioning 
system (GPS). 

Use the data from the summer of 1995 for the supervised clq.ssification of the digital 
vegetation map of Prince WHHam Sound. Th:e marbled murrelet habitat models would 
then be reapplied to this database (and the digital elevation model) to produce a digital 
map of potential marbled murrelet habitat. Although the digital vegetation map will 
initially by applied towards mapping potential habitat of the marbled murrelet, the 
potential applications of the digital map are va~t. Among these applications are: 
mapping potential habitat for brown bear; assessing biodiversity patterns at the landscape 
level; assessing the ecologiGal representativeness of alternative networks of nature 
preserves. 

1994 October Provide GIS/remote sensing analyst with vegetation plot and polygon data 
for initial verification of digital vegetation map based on satellite imagery 
Revise vegetation map based oh-plot and polygon data Nov.- Dec. 

1995 Jfanuary. 

Feb.-April 

March 

April 

May 

Create models of marbled murrelet potential habitat that can be linked to 
the digital vegetation map and the digital elevation model 
Apply the models to the digital vegetation and elevation coverages and 
make initial assessments of their validity 
Secure charter vessel for use in vegetation map verification" and advertise 
for field personnel 
Hire field personnel (two biotechnicians) prepare for field work (e.g., 
organize training for field crew; acquire maps and aerial photographs; 
order necessary equipment; generate sufficient copies of field forms) 
Safety training vegetation/ characterization training and identification of 
locations of field verification sites · 
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June-Aug. 
Sept.-Oct. 
Nov.-Dec. 
Dec. 31 

Prince William Sound vegetation map verification surveys 
Data entry and refinement of digital vegetation map 
Final analysis and report writing 
Final report submitted 

D. Teclhl!ll.ka] Support 

This project will require 18.5 person months of effort. Ecological support will be provided by 
R.L DeVelice (six months; Chugach NF) and C. Hubbard (two months; Chugach NF). Habitat 
capability modeling support will be provided by L Suring (one month; Chugach NF). 
GIS/remote sensing analysis will provided by K. Winterberger (three months; Forest Sciences 
Laboratory). Field work will largely be accomplished by two biotechnicians (total of six 
months). 

Computational, analytic, and data ru:chiving support wiU be provided by the USDA Chugach 
National Forest and Forest Sciences Laboratory, and USGS EROS Alaska Field Office 
(including the extensive use of personal computers and GIS workstations that will be required). 

E. Locatii.ol!B. 

The study area includes aU of Prince William Sound. 

PROJECT IMPLEMENTATION 

This project would be conducted by ecology and GIS personnel of the USFS, Chugach National 
Forest and Forest Sciences Laboratory, and USGS EROS Alaska Field Office. These personnel 
have been actively developing geographic databases of vegetation and physical site 
characteristics in Pws over the past eight years. Extensive ecological survey in the area has 
provided the personnel with unparalleled familiarity with the ecological characteristics present. 
This experience is necessary for efficient verification of the map products generated by this 
study. Additionally, Chugach National Forest personnel (in cooperation with the USFWS) have 
developed models relating vegetation and physical site characteristics to marbled murrelet 
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occurrences in PWS ("Characterization of Upland Nesting Habitat of the Marbled Murrelet in ! i 
the Exxon Valdez Oil Spill Area (Project 93051JB)". The personnel involved in developing these 
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models would be best qualified towards applying them operationally, as proposed. 

COORDINATION OF IN'JlEGRA'fEl!J) RESEARCH EFFORT 

This project will be independent of other known restoration projects proposed for FY 1995. 
J 
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Mapping Nesting Habitat of Marbled Murrelet in PWS Project Number: 95122 

FY 95 BOOGET ($K) 

Personnel 83.5 
Travel 1.5 
Contractual 60.0 
Commodities 4.5 
Equipment 3.0 

Subtotal 152.5 
Gen. Admin. 16.7 

Total 169.2 
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EXXON VALDEZ on.. SPILL TRUSTEE COUNCll.. 
SUBSISTENCE RESTORATION PROJECf DESCRIPTION 

Project Title: Native Village of Tatitlek Community Store 
Project Leader: Tatitlek Village IRA Council 
Lead Agency: Alaska Department of Community and Regional Affairs 
Cost of Project: FY 95 $300.0' 
Stan-up/Completion Dates: June I, 1995 through November 1, 1995 
Project Duration: Ongoing 
Geographic Area: Native Village ofTatitlek 
Contact Person: , 

Gazy P. Kompkoff: President 
Tatitlek Village IRA Council 
P.O. Box 171 
Tatitlek;Alaska 99677 
Phone: (907) 325-2311 
Fax: (907) 325-2298 
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" The disruption in the lives of the people in the subsistence based villages was one of the most drastic 
and damaging of the entire oil spill. The effects are probably among the most lingering-and measurable 
ofthe spill". 

The Exxon Valdez Oil Spill 
Final Report, State of Alaska Response 

For many generations. the residents of the Native Village of Tatitlek lliave been able to rely on the 
subsistence resources from the land! and sea fot lh.eir Slllstenence and lifestyles; for many generations the 
residents have been able to harvest adequate subsistence resources w provide for their :fumili.es and elders. 
Because of tile dramatic effects that the Exxon Valdez oil spill! bas bad on subsistence resources. the 
availability of subsistence resources has d.eclmed continuously smoe March 24. 1989 to a point where 
Tatitlek residents are not able to sustain adequate harvest levels to fill the needs of their &milies and 
elders and are forced \to rely, to a much higher degree, on "store bought" goods for theil!"su.stenence. 

The residents of the Native Village of Tatitlek are very aware of the strain that the oil spill bas put on the 
subsistence resources and proposes a community store to alleviate the continual decline of those resources. 
This project would provide an avenue for replacing resources no longer available xn sufficient numbers to 
meet the needs of the residents of the Native Village ofTatitlek, and more importantly. will lessen the 
impact that continued subsistence harvests at the present level may have on the already depleted resource 
base, until it becomes feasible to resume pre-oil spill harvest levels. 

NEED FOR TilE PROJECT 

Most subsistence resources were severely damaged as a result of the EVOS. Availability of subsistence 
resources in th spill impacted areas continue to decline much more noticeably with each passing yeat. The 
percentages of normal harvests for the last year (1993) were down drastically. 

Harbor Seals 
Sea Lions 
Salmon 
Ducks 
Shellfish 
Hening 
HemngSpawn 

25% of normal harvest levels 
10% of normal harvest levels 
30% of normal harvest levels 
10% of normal harvest levels 
20% of normal harvest levels 
0% of normal harvest levels 
0% of normal harvest levels 

The community store would contribute greatly to the restoration of subsistence resources by providing an 
avenue for lessening the impacts that continued subsistence harvests may have on an already depleted 
resource base. Tatitlek residents are very sensitive to the status of the resources that have provided for 
their lifestyles for thousands of years and are aware that decreased harvest levels may be necessary in 
order for the resources to respond favorably. The EVOS also created a much greater awareness of Prince 
William Sound, making vis1tors to the village a much greater issue, the store would provide access to 
supplies for the visitors. 

PROJECT DESIGN 

I Object1ves 
a) Develop a Iongorange business plan for the development of a small, rural general store that mll ensure 
contmued operatiOnal success. 

b) Des1gn and construct a butldmg for utihzatxon as a community store 
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c) Develop, purebase and maintain an inventory suitable to the needs of the residents of Tatitlek. 

d) Provide a community store capable of meeting the needs of visitors and guests. 
' 

e) Provide employment and educational opportwnities for residents ofTatitlek. 

II. Methods 
a) A long rang business plan will be developed with aSsistance ftom recognized consulting :fums 
specializing in small business development (primarily Community Enterprise Development Corporation), 
to ensure the long term operational su~ of the store. This plan will include cOnstruction, design, 
inventory development, and long term operational plans. 

b) A new building will be constructed at a centralized location, on lands owned by the Tatitlek Village 
IRA Council. 

c) An inventory list will be developed with input from willage residents and consultants. 

, d) Store Inventoxy goods will be srupped in conjuntion with Mariculture Project products in order to limit 
freight costs. · 

e) Local residents will be trained to operate the store in all aspects ofbusiness administration. 

Ill. Schedule 

June 1,1995 Develope contract with Community Enterprise Development Corporation to provide 
technical assistance for store design and inventory listing, Begin traing manager and 
employees in business administrati,on. 

July 1,1995 Complete store design, order building materials. 

August,l995 Begin construction of store building, under store inventoxy. 

October,l995 Complete store construction, recieve store inventory. 

Nov. 1,1995 Open Native Village of Tatitlek Community Store to public for business. 

IV. Technical Support 
Community Enterprise Development Corporation, which has much e.\-perience and expertise in rural 
business development will provide technical assistance for the development of building design and 
inventory. 

Alaska Department of Community & Regional Affairs will assist i~ development of grant agreement. 

Alaska Department ofFish & Game, Subsistence will provide assistance in developing grant application 
and follow through. 

V. Location 
The Community Store will be constructed on a centralized location withm the Native Village of Tatitlek · 
on lands owned by the Tatitlek Village IRA Council and serye residents of Tatitlek, Ellamar and visitors 
and guests. 

PROJECT IMPLEMENTATION 

3 



The Native Village of Tatitlek Olmm'W!llity Store sboulld be implemented by the Alaska Department: of 
Community & Regionall A.ffairs, in conjam.ction with the Allaska Department ofFish and Game. 
Subsistence Restoration Planning and Implementation Project wbiclll.lb.as been funded by the crimilmal 
settlement agreement 

COORDINATION OF INTEGRATED RESEARCH EFFORT 
This project could be integrated with the Mariculture Elllhanoemem Project that the Native Village of 
Tatitlek intends to submit for consideration under llhe Subsistence Restoration Plamling and 
Implementation Project Materials and supplies for both projects coold be integrated very well to limit 
freight costs, which are a major expense for mrall projects. Supplies for the Commw:nity Store could be 
shipped on the return trip of the vehicle which•Will be used for transporting m.arieulture products to 
market on the Alaska State Ferry System, which is to be constructed this year. 

PUBLIC PROCESS 
Public meetings by the Tatitlek VJ.llage lRA Council have been held periodically since :V.990 addressing 
the restomtion of subsistence resources. It bas been determined by the residents and gavemment of the 
Native Village of Tatitlek that the resomces affected by the oil spill will not soon recover unless efforts are 
made to assist that recovery. Limiting harvests until it has been determined that it is safe to resume pre
oil spill harvest levels is an effort that would benefit the resources greatly, provided that the residents have 
an alternative means to provide for tlb.eir sustenance. 

PERSONNEL QUALIFICATIONS 
The Tatitlek Village IRA Council has much experience in administenng grant rpojects and has an 
excellent working relationship with the Departments of Community and Regional Affairs and Fish, and 
Game Subsistence Division 

BUDGET($K) 

Store Construction: 
Materials 75.0 
Freight 20.0 
Labor 65.0 

Store Equipment· 
Freezers 7.5 
Coolers 7.5 
Display Cases 5.0 

Store Inventory 
Supplies 85.0 
Freight 15.0 

Consultants 
Fees 10.0 

SUBTOTAL 290.0. 

General Admmistration 10 0 

PROJECT TOTAL 300.0 
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Project Title: Tatitlek Mariculture Development Proiect 

Project Leader: Gary Kompkoff 

Lead Agency: Tatitlek 1RA Council.~ 

CostofProject: FY 95- $109.5K: FY 96- $122.0K: FY97- $156.1 

Project Start-up/Completion Dates: Oetober. 1994 to September. 1997 

Project Duration: 3 y~ 

Geographic Area: Tatitlek, Prince William Sound 

Contact Person: David Daisy, 3936 Westwood Drive. Anchorage, AK. 99517: 
phone 243-8544. fax 243-1183 

·Introduction 

This project is intended to provide a long term source of subsistence food and income for 
the residents of Tatitlek. It will provide a means for the villagers to maintain their 
traditional lifestyle iQ. the face of increased and sometimes conflicting use of the area of 
the Chugach region. The project has already gone. through feasibility testing. This 
funding is being sought to help the maiiculture project through the development stage 
and achieve self sufficiency. The development stage will continue through the next three 
years and will consist of continued training of local maricplture workers, cost of 
operations and setting up the project management structure in the village. 

Project Need 

This project is needed to replace lost subsistence resources and economic 
.opportunities and provide the village with a means to develop a local bivalve resource in 
a manner that provides some level of protection against future man-made disasters such 
as EVOS. The oil spill amply demonstrated how vulnerable the local marine. resource is 
to disasters such as the oil spill. As well as being an efficient way of utilizing the local 
marine environment, the mariculture· techniques that will be utilized in this project will 
allow steps to be taken to protect the shellfiSh that are under culture from the effects of 
disasters such as EVOS. , 



Tatitlek :tv.t:arlculture Project ~ Operational Budget Request page2 

Project Design 

Objectives: 
By September 30, 1995 a village management structure will be in place that will 
provide total oversight and accountability for the marl culture project 
By September 30, 1996 the mariculture will be ·making a substantial contribution 
to the subsistence needs of the village. 
By September ab_, ·1997 the Tatitlek Mariculture Project will become self 
sustaining through the sall.e of sh.eUfish produced by the projeGt. 

Methods: 
The project will continue under the guidance of a mariculture expert. A business 
development company will be contracted to set up the project management 
system in the village. 

Schedule: 

,J 

The project will operate year round. Site health certification will take place in : 
1 

early summer, PSP sampling will be on a weekly basis, product will be available 
for subsistence use and sale year round, activity reports will be submitted 
quarterly. 

Technical Support: 
Mariculture expert, lab analysis for certification and PSP samples. 

Location: 
The project will take place near the village of Tatitlek., 

Project Implementation 

The Tatitlek IRA Council will be primarily responsible for the project with assistance 
from the Chugach Regional Resources Commission (CRRC). 

Personnel Qualifications 

The Tatitlek IRA Council has been involved with the mariculture project since it began 
in 1991. CRRC has been providing administrative assistance. Jeff Hetrick of Alaska 
Aquafarms, Inc. will continue to provide training and technical guidance. Mr. Hetrick 
has extensive experience in mariculture development in Alaska. 

i 
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Tatitlek Marl culture Project - Operational Budget Request page3 

Budget 

This project will fund only a portion of the total mariculture budget. The following are 
those items from the budget that will be funded by this project, 
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Project Title: Tatitlek Mariculture Development Project; Capital Outlay 

Project Leader: Gary Kompkoff 

Lead Agency: Tatitlek IRA Council 

Cost of Project FY 95- $405.0K: FY 96 = 20LOK 
. ·-

Project Start·up/CompletionDates: November. 1994 to September. 1996 
' ' ' 

Project Duration: 2 years 

Geographic Area: Tatitlek. Prince William Sound 

Contact Person: David Daisy. 3936 Westwood Drive. Anchorage. AK. 99517; 
Phone 243-8544, fax 243~1183 

The village of Tatitlek has been engaged in a shellfish mariculture development project 
as a way of restoring and/or replacing lost shellfish subsistence and economic 
development opportunities near the village as a result of the Exxon Valdez oil spill. 
Shellfish resources in the oil spill-affected area suffered double jeopardy. First, the 
sheltered habitats that were most hospitable to shellf.n.sh were also most protected against 
Prince William Sound's natural cleansing action. Oil spill residues tend to persist in 
contaminated shellfish habitats. The National Oceanic and Atmospheric Administration 
estimated that oil could remain in sheltered, low energy areas for twenty years or longer. 
Regardless of the action taken to remove the oil from shellfish beds, it will be a long time 
before these shellfish could be considered fit to eat. Second, the tendency of shellfish to 
accumulate, concentrate and store toxic contaminants such as polycyclic aromatic 
hydrocarbons (P AHS) compounds this habitat damage. 

Because of the possible shellfiSh contamination from the oil spill village confidence in 
the healthfulness of the local wild shellfish stocks has been badly eroded. This is why 
the Tatitlek village council chose to undertake the mariculture development project. 
Maricultl.llre is a feasible and cost effective means to conserve, repair and enhance the 
natural productivity of the natural resource base. 

The project was initiated in 1991 and has now reached the point where a major capital 
outlay is needed to enable it to become self sufficient 
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Tatitlek:Mmiculture Project· Capital Outlay Request 

Project Need! 

This project will provide a certified clean bivalve resource on a self sustaining basis that 
can meet local subsistence needs as well as provide an economic base for the village. 
The local marine environment, as well as being the primary source for subsistence foods . , 
offers one of the very few opportunities available to Tatitlek for economic development. 
EVOS amply demonstrated how vulnerable the marine environment is to disasteR such 
as an oil spill. Unlike the wild bivalve resource, steps can be taken with shellflsh raised 
under mariculture to 1?rotect ~em should another disaster such as EVOS ever occur. 

Project Design 

Objectives: 
By September 30, 1995 the concrete foundation and floor for the processing 
building will be installed and the prefabed building itself put on order. 
By September 30, 1995 the shellfish holding facility will be completed. 
By September 30, 1995 the mariculture workboat will be purchased. 
By September 30, 1995 the mariculture transport truck will be purchased. 
By August 31, 1996 the processing building will be completely set up and all 
processing equipment purchased and installed. 

Methods: 
The processing building will be professionally designed and construction overseen by a 
reputable contractor. Workboat, transport truck and processing equipment specifications 
have already been developed. 

Technical Support: 
The project will require engineering, construction and mariculture expertise. 

Location: 
The project will take place in the village of Tatitlek. 

Project Implementation 

The Tatitlek IRA Council will implement project. The council will have oversight over 
all engineering, building and construction contracts and equipment ordering. 

Personnel Qualifications 

The Tatitlek IRA Council has extensive experience in involvement and oversight of 
capital projects conducted in their village. 
Budget 
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Tatitlek lvfuriculture Project- Capital Outlay Request page3 

The budget will consist entirely of capital outlay. The following is a list of the separate 
pieces that make up the capital budget with an estimated cost for each by fiScal year 

Item Estimated Cost 
FY95 FY96 

Holding Facility $122.0 $0.0 

Processing Building $185.0 $144.0 

Processing Equipment '' $0.0 $57.0 

Workboat $53.0 $0.0 

Transport Truck $45.0 $0.0 

Totals $405.0 $201.0 
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Title: 

Project Leaders: 

Agency: 

Cost of Project: 

Dates of Project 

Project Area: 

Contact Person: 

EXXON VAWEZ OIL SPILL PROJECT PROPOSAL 

Tatitlek Sockeye Salmon Release Program 

GaJ:y Kompkoff 

Tatitlek Traditional Council 
Alaska Department ofFish and Game 
Prince William Sound AquacultUre Corporation 

$39,000 (FY95) 
\ ' 

' 
l October 1994 to 30 September 1995 

Prince William Sound,. Tatitlek vicinity 

GaJ:y Kompkoff. President 
Tatitlek VIllage IRA Council 
P.O. Box 171 , 
Tatitlek, Alaska 99677 
(907) 325-2298 
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B. lfntrodWitdon 
Subsistence,. as well as commercial and sport fisheries were drastically disrupted by the Exxon 

Valdez Oil Spill. Traditional usage offish and fishing grounds by residents of the Vllllage of Tatitlek was 
greatly reduced. The Tatitlek Sockeye Sal!mon Release Project will assist in the restoration for lost 
subsistence fishing opportunities and establish alternative subsistence fishing opportunities. 

C. Needls Jior the Project 
Many subsiStence resources were impacted by the EVOS and Tatitlek residents have been forced 

to substitute commercially obtained processed foods for their ttaditional! subsistence food resources. 
, Subsistence uses have not returned to pre-spill levels imd will not until subsistence resOurces return to pre

spill levels. In addition, resources will have to appear to be free of t.ainti.ng by hydrocaibons. This project 
is designed to provide sockeye salmon for substitution for Host subsistence resources, until those resources 
reach pre~spill. levels. The project will use Tatitlek Village laborers to the maximwn extent possible. 

The project will provide for the restoration and improvement of subsistence salmon harvests iliat 
were disrupted as a direct result of the Erxon Valdez Oil Spill. 

D. Project Design 
1. Objectives 

Enhance sockeye salmon stocks in the vicinity of Tatitlek to provide subsistence foods 
needed for maintenance of the Villagers subsistence life style. The goal is to enhance 
subsistence resources by pennitted releases of sockeye salmon at designated locations 
near the Village of Tatitlek in northeastern Prince William Sound. The objective would 
be a harvest of approximately 2000 adult sockeye salmon. 

2. Methods 

3. 

a. Sockeye salmon eggs will be taken from an ADF&G approved site. The incubation 
of the eggs and raising to smolt stage will occur at a salmon hatchery in Prince William 
Sound . Possible stocks would be Eyak Lake stock, or possibly one close to the Village 

b. Smolts would be transported by boat to a pennitted site for remote release. 

c. Smolts will be held and fed m net pens for approximately two weeks before releasing 
to unprove survival rates and provide impnnting to the designated site 

d. Adults will be harvested for subsistence use in a terminal fishery designated for the 
village of Tatitlek 

Schedule 
Date 
Jan 1995 
Feb. 1995 

June 1995 
June 1996 
June 1997 

Action , 
Plans are reviewed by the NEPA Process 
Plans reviewed by the Prince William Sound Planning Team. 
and run through the Fish Transport Permit process. 
Compliance with the Alaska Genetics policy will also occur at 
this time. 
Sockeye salmon smolt transported, pen fed and released 
First adult "jack" returns of sockeye salmon. 
F1rst complete complement of all sockeye salmon age classes 
return to remote release s1te. ·· 
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4. Technical Support 
The project will require support from the Alaska Department ofFish and Game, 
Commercial Fish Development and Enhancement Division, as wen as the Prince 
William Sound Aquaculture Division. 

5. Location " 
Northeastern Prince William Sound, around the Village of Tatitlek. 

E. P~rojed Implementation 
ADF&G will evaluate candidate remote release sites for the sockeye salmon. · They will 

determine the appropriateness of the candidate sites. It is expected that the Village of Tatitlek will be 
employed for the work at the net pen remote release sites. Private non-profit corporations will provide the 

' hatchery service. 

F. Coordination of Integrated Resear:ch 
This project will be .coordinated with other 1995 salmon and subsistence restoration projects. 

I 

G. Public Process 
This project will be reviewed through the NEPA process, the Prince' William Sound Regional 

Planmng Team, and the Alaska Department of Fish and Game fish transport permitting process. 

H. Personnel Qualifications 
Area and regional ADF&G biologists with many years of fish culture experience will provide the 

technical support. ' 

L Budget (SK) 
'Personnel 2.5 
Travel 00 
Contractural 21.5 
Commodities 0.0 
Equipment 0.0 
Capital Outlay 10.0 
SUB-TOTAL 34 0 
General Administration 3.0 
NEPA Compliance 2.0 
Total 39.0 
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EXXON VALDEZ Oil.. SPILL TRUS1EE COUNCil. 
SUBSISlENCE RESTORATION PROJECT DESCRIPTION 

Project Title: Tatitlek Coho Salmon ReleaseiProgram 
Project Leader: Tatitlek Village IRA Council 
Lead Agency: Alaska Department ofFish & Game 
Cost of Project: FY 95 $39.0 

Start-Up/ Completion Dates: January, 1995 ~June l997 
Project Duration: Ongoing , 

Geographic Area: Prince William Sound, Tatitlek Narrows 
Contact Person:, Gaiy P. Kompkoff, President 

, Tatitlek Viiiage IRA Council 
P.O. Box"171 
Tatitlek, AK. 99677 
Phone: (907) 325-2311 
Fax: (907) 325-2298 

1 
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EXXON VALDEZ Oll. SPn.L TRUSTEE COUNCIL 
RESTORATION PROJECT DESCRIPTJfON 

Project Title: Tatitlek Coho Salmon Release Program 

B.ThiTRODUCTION "' 

Subsistence as well as commercial and sport fisheries were severely disrupted by the oill. spill. This project 
is intended to enhance subsistence resoun:eS ·by, permitted releases of coho salmon at designated locations 
near the Native Village of Tatitlek in order to provide a long term subsistence !l'eSOW'Ce for the residents of 
Tatitlek. Valdez Fisheries Development Corporation presently maintains an enhancement project near the , 
Village of Tatitlek, at Boulder Bay. This project would ensure the continuation of that project 

C. NEED FOR THE PROJECT 

Subsistence harvests of all salmon resources have declined considerably since the oil spin, and continue to 
be affected by it This project would enhance the recovery of the salmon resources and provide a means J 
for lessening the impacts of continued harvests on resources affected by the spill. -

D. PROJECT DESIGN 

I. Objectives: 

I I 
I 

I I 

y 
-provide for the continued production of 50,000 coho salmon smolt at the Solomon Gulch Hatchery in i 
Valdez for transport and release near the Native Vi!lage of Tatitlek (Boulder Bay). 
~hold and feed coho salmon smolt at net pelllS at the release site for two weeks prior to release. 
-harvest approximately 2,000 coho salmon annually up<>n their return to imprinting site. 

IT. Methods: 

..COho salmon will be taken from an ADF&G approved site for incubation and care and raised to smolt 
stage at the Solomon Gulch Hatchery in Valdez 
-Smolt will be transported by boat in designated imprinting sites 
-Smolt wiU be held and fed at net pens for approximately two weeks before releasing to improve survival 
rates and imprinting. ' 

m. Schedule: 

January 1995 
June, 1995 
June, 1995 
June, 1996 
June, 1997 

Plans reviewed by the NEPA Process, salmon hatcheries 
Eggs taken from salmon near the Native Village of Tatitlek 
First salmon smolt transported, penned, fed and released 
First adult salmon returns of coho salmon 
First complete compl~ment of all coho salmon age groups. 

Each year smolts will he released in late May or early June 



I I• 

i 
I ' 

\ \ 

' -I 
I 

I 
I ' 

' I 
I 

l __ ] 

Tatitlek coho Salmon Release Program 
Page3 

IV. Technical Support: 

, Utilization of experience and technical support of Alaska Department ofFish & Fame is necessary for this 
project. Valdez Fisheries Development Corporation expertise will also be utilized. 

' " ' " 
V. Location: 

The project will occur near the Native Village of Tatitlek. Salmon will be raised to smolt stage at the 
Solomon Gulch Hatchezy at Valdez and released, after imprinting at Boulder Bay. 

E., PROJECT IMPLEMENTATION 

Valdez Fisheries Development Corporation, who have extensive experience in salmon enhancement , 
activities, will continue their .present enhancement of coho salmon near the village. ADF&G expertise · 
will also be utilized. , 

F. COORDINATION OF INTEGRATED RESEARCH EFFORT 

This project is intended to provide funds for the continuance of a salmon enhancement project presently 
undertaken by Valdez Fisheries Development Corporation and could be accomplished in conjunction with 
a Sockeye Salmon Release Project being proposed by the Tatitlek Village IRA Council. 

G. PUBLIC PROCESS 

Public meeting in the Native Village of Tatitlek have been held periodically by the Tatitlek Village IRA 
Council addressing the prioritizing of restoration work. 

H. PERSONAL QUALIFICATIONS 

Valdez Fisheries Development Corporation personnel leave much experience and expertise in this field, 
they would work in cooperation with ADF&G personnel in accomplishing the goals of this project. 

3 
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1 lBu.ndget ($K) 

ADF&G 

Persorurnel 
Travel 
Contractual 
Capital Outlay 
SUB-TOTAL 
Gen. Administration 
NEPA Compliance 
PROJEcr TOTAL 

$2.5 
0.0 

2li..S 
ll.O.O 
341.0 
3.0 
2.0 

$39.0 
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Project Title: Teaching Subsistence Practices and Values 

Project Leaders~ Martha Vlasoff and Gary Kompkoff 

Lead Agency: Subsistence Divisions of ADF&G and NPS. 

Cost of Project: FY 95 $69,000 FY 96 $52,000 FY 97 $52,000 

Start/Completion Dates: 10/95 - 9/98 
' 

Project Duration: Three Years 

Geographic Area: Tatitlek and environs 

Contact Person:: 
Don Callaway 
National Park service, Subsistence Division 
2525 Gambell, suite 102 
Anchorage 8 AK 
(907) 257=2408 
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Bs Introduction ~Project Overview: 1 

i 
Many of the harvest areas used by residents of Tatitlek for 
subsisten~e were impacted by the Exxon Valdez oi~ spill.. As 
documented by the Alaska Department of Fish and Game, 
Division of Subsistence subsistence harvests in Tatitlek 
declined from 652 pounds per capita between April 1988 and 
March 1989 to 207 pounds per capita between'April 1989 and 
March 1990, 68.3 percent ·decline; the largest decline of any 
of the impacted communitie~~ Five years after_~e spill, 
harvests have rebounded somewhat, but subsistence users in 
Tatitlek continue to report the scarcity of some !resources 
and a distrust of the wholesomeness of resources lin the 
oiled areas., As a result. ·of the interruption of :subsistence 
activities by the EVOS u there has been less oppor.tuni ty to 
teach subsistence skills to young people in Tatit!lek .. 

I 

This project will provide funding for a spirit camp where 
young people from the community of Tatitlek will learn how 
to harvest, prepare and distribute a variety subsistence 
resources. Elders and other experienced individuals from 
the community will guide these activities. Young:people 
will learn the practical aspects of harvesting, be 
introduced to the preparation and taste of traditional 
resources. They will also learn the spiritual, ethical and 
cultural importance of these resources for their 6ommunityo 
The camp will be established in Galena Bay, which was not 
oiled in the EVOS, on land owned by the Tatitlek 
CorporationG 

The camp will help restore a subsistence service durrently 
unavailable in the community. It will provide a continuity 
in subsistence harvesting activities until the re~ources can 
be reestablished and confidence in their safety restored in 
the traditional harvest areas which were oiled. 

c. Need for the Project: 
I 
I 

i 
I 
l 

Subsistence resources, and the activities associat~d with 
the harvest of these resources, provide more than food. 
Participation in family and community subsistence ~ctivities 
helps to teach young people basic cultural valuesQ! These 
activities define and establish the sense of family and 
community. It is through such activities that a person 
learns to identify, harvest, efficiently process and prepare 

! resources • -

The distribution of these resources establishes and promotes 
the basic ethical values in a culture, including g~nerosity, 
respect for the knowledge and guidance of elders, self
esteem. No other set of activities provide a similar moral 
foundation for continuity between generations. : 

I I 
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Food preferences are the most conservative behaviors in any 
culturea The unique preparation and special taste of foods 
encountered by children as they grow up stays with them 
forevero Years later the taste and smell of certain foods 
evoke memories of family and belonging. 

The interruption of these harvest activities, to the service 
provided by subsistence resources, is key to the restoration 
concerns elicited in Tatitlek, Chenega Bayu Port Graham and 
other small Native communities affected by the Exxon Valdez 
Oil Spill. ' . 

D. Project Design: 

1. Objectives: 

To establish a camp site in Galena Bay, and provide training 
and experience in subsistence activities for youth of 
Tatitlek 

2. Methods: 

A group of locally hired workers from Tatitlek will clear 
the campsite and construct tent platforms as well as cooking 
and sanitation facilities. Tents, skiffs, fuel and other 
supplies will be purchased. The Tatitlek Village IRA 
Council will select and hire local elders and other 
experienced individuals to provide guidance and training in 
subsistence harvest activities. Camp support personnel will 
also be hired locally. The support personnel will be 
expected to document the educational program conducted at 
the camp, so it may be evaluated as an model for other such 
programs. It will be necessary to contract a vessel to 
transport the participants to the camp. Skiffs will be 
needed to travel to beaches within Galena Bay for harvest 
activities. 

3. Schedule: 

Four to six camp sessions of approximately two weeks each 
will be conducted during the appropriate seasons for harvest 
activities. 

4. Technical Support: 

Assistance may be required from various state and federal 
agencies to identify and obtain any permits necessary to 
establish and operate the camp. 

5. Location: 
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The proposed site of the camp will be in Galena Bay, on land ~ 
owned by the Tatitlek Corporation. The use of the land for -
this purpose will be contributed by the corporation. 

' 
E. Project Implementationg 

The project should be implemented through a cooperative 
agreement between the Tatitlek Village IRA Council, the 
National Park Service (NPS) with a subsidiary cooperative 
agreement between the NPS and the Subsistence Div.ision of 
the ADF&G. Section 809 unaer Title VIII of ANILCA empowers 
the Secretary to enter into cooperative agreements with 
other Federal agencies., the State, Native Corpora'tions and 
other persons and organizations to oeffectuate the purposes 
and policies of this titleeo. 

F. Coordination of Integrated Research Effort. 

This project will reinforce the efforts of the Subsistence 
Foods Testing Project (95279) in restoring subsistence 
services impacted by the EVOS. It will also further some of 
the goals of the Elder/Youth conference proposed•by the 
Division of Subsistence of ADF&G and the impacted 

\ : 

communities, by promoting communication between the l 
generations. This project may also help the recovery of 
some resources in the oiled areas, by redirecting'some 
harvest activities to an unoiled area. · 

G. Public Process: 

The Subsistence Restoration Planning and Implementation 
Project composed of state representatives from the 
Subsistence Division of ADF&G and the Municipal and Regional 
Assistance Division of DCRA, along with representatives of 
the Forest Service and NPS have met in public meeting with 
the community of Tatitlek to solicit their recomme'ndations 
for oil spill restoration projects. This project 
description is a product of that public meeting. The public 
at large will have an opportunity to comment during the 
public process associated with dissemination of FY 95 Draft 
Work Plan. 

H. Personnel Qualifications: 

Federal and state participants in the planned cooperative 
agreement have all had extensive experience in subsistence 
related research and regulatory programs. In addition both 
entities have conducted and monitored numerous cooperative 
agreements. Who knows better the values and activities 
associated with Tatitlek subsistence harvests than the 
members of the community themselves? 



I. Budget 

PERSONNEL 
TRAVEL 
CONTRACTUAL 
COMMODITIES 
EQUIPMENT 
CAPITAL OUTLAYS 
GENERAL ADMINISTRATION 
TOTAL 

''' 

.5 

35.0 
1..5 

1.4.0 
4.5 

0 
9.0 
5.0 

69.,0 
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A. EXXON VALDEZ OIL SPILL PROJECT DESCIDPTION 

1. Project Title: Tatitlek Fish and Game Processing Center/Smokery 

2. Project Leader: Gary Kompkoff, President, Tatitlek I.R.A. Council 

3. Lead Agency: Alaska Department of Fish & Game 

4. Cost: $515,500 

5. Project Start Up/Completion dates: Spring 1994 - 2000 

6. Project Duration: Facility built in increments 

7. Location: Tatitlek, AK 

8. Contact Person: Gary Kompkoff, Tatitlek I.R.A. Council, PO BOX 171 

Tatitlek, AK 99677 ph. (907) 325-2311 



.. ' 

I 
i 

B., Introdh!.ll.ctimm: Tatitlek proposes to build a fish a~d game 
processing/storage/smokery facility. The purpose of this center will 
be to enhance the .injured services of participation in ! subsistence~ 

I 

activities and increase the amount of subsistence food i available to 
the community while providing year-round employment for Tatitlek 
residents. ! 

I 
I 

Co Need for the Project: Tatitlek1s traditional sub~1istence 
harvests .have not yet recoverect to the pre-1989 oil spi~l leveL 
Subsistence activities take more time than they did before the spill 
because residents have to travel farther and wait longef: to find 
subsistence resources. The residents have also had to. Q.se fish to 
compensate for the decline in shellfish harvesting, which showed a 
more serious decline than salmon. As an example frorrl Chenega 
Bay, a subsistence community similarly impacted by the\ spill, in 
1984/85, fish represented only 29 percent of the total harvest; in 
1985/86 fish represented 38 percent of the harvest, bu~ in 1991, 
fish made up 74 percent of the harvest (AK Dept. of Fish and Game 
Household Survey.) ! 

A processing center will permit residents to better proc~ss the 
resources they are still able to harvest. An improved s~orage 
facility/freezer will improve the quality of stored resoul'ces. The 
commercial part of this facility would also replace unr~covered 
subsistence activity· with economic development. 

D. Project Design: 
L Objectives: The community will be able. to clean, process, and 
store their subsistence food more efficiently than they 4re currently 
able. Operating and maintenance costs of the facility wil:l be paid 
through the sale of smoked oysters and salmon. 

1
. 

I' 

2. Method: Tatitlek IRA council will select an 
1

1 

architecture/engineering firm to design the facility this ~all. 
Construction will begin in Spring of 1995. A contractor\ will also be 
selected using a bid type process. The council will hire someone to 
operate the facility. Once a year a technician from a refrigeration 
service will come to Tatitlek to check the facility and do i 
preventative maintenance. I ' 

The design will be complete by early spring 1995 and wilJ be 
submitted for public review. Construction will begin later that 

• ! 
season. Local hire will be encouraged. After constructiOI)., the 
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council wiU oversee the operation of the facility. The council plans 
to start out the project on small scale with basic equjpment, then 
further develop the facility as they' establish its successfully and find 
other sources of funding. The council will hire a staff to· operate, 
maintain and monitor· the facility. 

A marketing consultant will assist the council in selling the oysters. 
If the state ferry stops at Tatit~ek, which is a strong possibility as an 
oil spill response/ferry dock is ~cheduled to be buHt by the Dept. of 
Transportation in Fall 1994~ the fish and oysters will be sold to 
tourists. 

·' 
Technical support will· be available from the equipment supplier and 
the council will contract with . a local refrigeration specialist to do 
yearly inspections and preventative maintenance as well as repairs 
as the need occurs. 

The project will be located in Tatitlek,· AK at the staging area of the 
ferry/oil spill response dock which will be built in the Fall of 1994. 

E. Project Imp1!ementatiim1: The village c.ouncil · will ·manage the 
construction and operation of the facility. They will hire staff to 
clean the facility, monitor the freezer temperature and check . that 
sanitation regulations are followed. They will also contract with a 
refrigeration services ·specialist for preventative and emergency 
maintenance. 

F. Coordination of Integrated Research Effort: This project 
has the potential to also meet the needs of the mariculture project 
which is submitted for FY 95. Currently preparation of oysters is 
done in a tiny, windowless trailer with' no equipment and there is no 
facility in the community to smoke them for commercial use. This 
project also· integrates with the boat project which will hopefully 
increase the number ·of fish and game which needs to be processed. 

G. Public Process: The idea for this facility was presented at a 
public meeting held June 15, 1994 in Tatitlek. The council will ask 
for ideas from the community on what · amenities. they would use m 
the , facility. . These s:uggestions would go. to the designer. 

H. Personnel Qualifications: Gary Kompkoff has been president 
of the Tatitlek Village IRA council for 15 years and works for the 
council as supervisor of capital projects .. · He is chair of the board of 



I 

directors for the North Pacific Rim Housing Authority 
commercially and for subsistence. 

He also fishes 
! 

l 

lo Budget: Detailed information for a complete budg:et is not 
available at this time. An overall figure of $515,500 fo,r the 
construction of the facility and one year's operations and 
maintenance was based on the cost of a fish processing and storage 
facility in Levelock, Alaska. Cost estimates are as follows: . ' 

I 
l 

1. Personnel • eo • o e • o • • o e e 1:1 o o o o • o o a •, •·• o • a • o o o o o o o v o eo o •• eo o e • •• eo o o o a o e $1 09; 000 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Travel ·····••eoo ••• ••eago••••<aoo"' •••• II vee eo lt040e eoeee o·········•••e••o •o•l s,soo 
Contractual Services ............................................. 2s;ooo 
Commoditiese ....... oeoo. 4 o• ••o• ................. IIIVG oo $OCI4 ..... aooo ooeeo •• oal ~000 

Capital Outlay ...................................................... 200,
1
000 

General Administration .......................................... 50;000 
Parts, repairs, etc ................................................... 15 ,:ooo ' ' ! 

TOTAL ... ~ ............................................................. $515~500 

I 
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Hea~!ng Center 
95 Project Proposaij 

A. Cover Page 

1" long range planning of and , training for a Healing Center 

2, Project Directors : Martha V~asoff I Overholtzer 

Pro")ec..-~ f\lv~etr 

CJ5t3D 

3 lead Agency : Chugachmiut and Copper Mountain Foundation 

4 Project Cost: 95~ $106.1; FY 96a$120.8 FY 97 $100.7 

5. Project Start up: December, 1994; Continuing 

6. Project Duration: 5 years (estimated) 

7. Geographic Areas: Oil Spili Area Wide 

8. Contact Persons: Martha Vlasoff 
Copper Mountain Foundation 

Box6 
Cordova, Aiaska, 9957 4 
424~3777 

Sandy Stone , 
Advocates for Victims of Vio~ence 

Box 524 
Va~dez, Aiaska, 99686 
835a2980 

P J Overholtzer 
Chugachmiut 
4201 Tudor Centre Drive 
Anchorage Alaska 99508 
562-4155 

\ 
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WilentaH IHieaHtlhl Center 
FY 95 ProJect 

lEt H!J)lttroducth:u'8 1 

t}q~/30 . 

The Exxon Valdez on Spill on 1989 was a major disruptijon to the way 
of life for the people living un the oi! spm affected area; not only in a 
physical realm but also in the ,emotional and psychologlcaJ rea~m. 
Many mental health programs were established shortly j after the spill · 
to try to compensate the gr.~?-t loss that was felt then. ! But little 
attention _!. 

has been paid to mental health issues in i!ght of the budget cuts of 
recent years which have ieft a serious gap in the servl9es urgently 
needed to help local people cope with what is now appearing to be an 
ongoing psychological stmggle which is partially due tq the continued 
iack of sufficient subsistence resources and doubts whether the food 
is really safe to eat. Also there is a financial burden to :au the 
communities because the commercial fishing resources! are no longer 
able to support the fleet an Tatitlek, Valdez, Chenega or \Cordova and Pt 
Graham, Nanwalek and the villages around Kodiak .This brings about an 

' 
increase in dysfunctional behaviors including increased abuse of drugs 
and alcohol with the accompanying emotional results which usually 
manifest themselves as spouse abuse, child abuse, depression, 
compulsive behavior, and lead to an increased incidence 6t divorce , 

I 

suicide.. and other destructive activities. I 
C. Need! for !Project l 
What is needed for the area is the development of a Healing Center 
which will be based on the cultural values of the Native people and 
would provide trainings in and access to counseling to NJ~.tive people 
and non-Native people on delayed grief, post traumatic ¥tress 
associated with the loss of. their lifestyle since the oil spill, and the 
issues surmunding increased drug and alcohol abuse . As\ the 
commercial fishing industry continues to dwindle each y$ar there will 
be a even greater need to help people cope psychologically with the 
increased financial stress to their families and communities. This 

• I 

project will be to make a concerted effort to help the people who are 
having a hard time emotionally with the ongoing effects ~f this oil 
spill to give them coping tools through trainings, direct dounseling, 
reexamining cultural values and spiritual needs , and pian:ning for the 
establishment of a Healing Center to be built in a retreat! setting to 
facilitate the constructive changes which are needed in ;order to 
empower the affected people to lead sober and productivei lives proud 

I 
of who they are. : 

I 

I 
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Do Project design 

1" Objectives 

The Project Director wm coordunate public meetings un the viliages 
of Tatitlek, Chenega, Cordova and Valdez to solicit the priorities of these 
communities to determine what they see as their most pressing problems 
regarding mental health. A p~anning, consultant wm also attend these 
meetings to work with the communities on v~sioning what kind of facmty 
would be best suited to accompiish their goal and dreams of a we!! 
community. Because the truth us that "unm we are ai~ free, none of us are 
free", applies here too. Unless you deal with the underlying root causes of 
destructive behaviors in a society whether it is Native or non~Native then 
a!! the money you hwest in projects and jobs ends up feeding that same 
destructive mentality which threatens to render a society powerless 
against its well being. Trainings will be conducted in the vmages on 
delayed gr[ef which has never been dealt with from generation to 
generation in the Native society dating back to the Russian era of 
enslavement and torture through the epidemics of the late 1800's and 
early 1900's on to the devastation of the "64" Earthquake and now the 
Exxon Valdez Oil SpilL 

Living in the villages, the people knew they had a loss of their land 
in Russia semng Alaska to the Americans; they suffered the loss of their 
language when the School Systems forbid them to use their Native tongue, 
and the loss of their cultural values in an acculturation process to 
embrace the modem Western way of life; but they aiways believed they 
stili had the bounty of the sea and the pristine atmosphere of the area 
surrounding their vmage to fall back on whenever they needed to. Since 
the Exxon Vakfez Oil Spm that confidence has been dashed like the tanker 
itself, tom apart and no longer a resource to depend on. losing the 
confidence that we had in being able to live off the iand was just another 
loss in a series of losses that the Native people have felt since their lands 
were first "discovered ".What the trainings, counseling and development 
of a Healing Center will facilitate wm be a closure and healing to these 
intergenerationai losses so future generations of the people can be 
empowered to stop that cycie of abuse. 



I ... 

Methods 

The staff at ChLUgachmill.Dt wm coordinate with the, village councils, 
the menta~ health programs like the Advocates for VictUms of Violence 
and the project leader Martha V!asoff to hire a team of consultants 
including Jane Middleton Moz ~ a noted trainer in the field of post 
traumatic stress related issues, and Anna Lattimer Pressdent of Native 
Adult Children of A~coholics woo, wm be hired to conduct intensive 
workshops in the affected vmages and communities. A planning 
consultant, Edward Deaux, Ph.D., fmm The Deaux Enterprise wm be hired 
to conduct planning workshops- in the vmages for the establishment of 
the Healing Center. The project wm be accomplished over a period of 
three years of which the famt wm be dedicated to conducting the 
intensive trannings and planning workshops. The second year wm 
continue the trainings and work wath Mental Health facilitators to 
develop outreach programs in the local communities to qeal with the 
emotional problems identified by the consultants and coordinators in the 
first year of the pmgram. There wm also be a face-to~face conference 
in the second year to give the people of the oil spm-affected area an 
opportunity to share their experiences which they have not had an 
opportunity to do since the "89" oii spill. The third year will be 
dedicated to the establishment of the facility which wm house the 
Healing Center. 
The Project Directors will coordinate all hiring of consultants and their 
travel and accomodations ijn the vmages. Also they will be' in charge of 
coordinating the Healing Conference in the second year of the project 
Proposals submitted by consultants and consulting firms in response to 
the Request for Proposals wm detail how the consultants will facilitate 
the meetings and conferences, which communities wm support the 
project, and identify organizations and local people who will work 
together to accomplish the goals of this project. Proposals wm be 
submitted in the format of detailed worl< plans including a narrative 
describing the program proposed and detaHs of the proposed budget 

I 

~ 
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3. Schedule 

October 94 
October 94 

November .Jan 95 

Feb. -June 95 

July =Aug.95 

Sept. 95 

Fy 96 
Fy 97 

Technican Support 

project approval 
develop contract guidelines, evaluate bids 

award contracts 
Coordinate with consultants arnd plan 

wqr}\shops 
Conduct workshops 

Evaluate workshop proceedings 

complete project yearly report 

Continued trainings, planning, and conference 
Completion of the Healing Center 

This project wm require technical assistance which wm be provided by 
the consultants. 

location 
The location of this project will include the Chugach and Kodiak Region. 

E.Project lmpHmentaUon 
The Copper Mountain Foundation, which is a non-profit subsidary of the 
Tatitlek Corporation wm be primarily responsible for the project with 
assistance from Chugachmiut, the regional non- profit corporation for the 
Chugach Region. 

F. Coordination 
In addition to working with the service programs of Chugachmiut the 
project wm also coordinate with mentai health and substance abuse 
prevention treatment providers throughout the area, including the 
appropriate divisions of the Alaska Dept of Health and Social Services. 

G. PubUc process 
The public will be involved in all aspects of this project and there 
participation is key to the success of the project. 



H. Personnel Qualiffications 
The Project Directors have both worked on coordinating ~egional projects 
similar to the one proposed and the ChU!gachmiut non profit has been 
ifluential in the implimentation of mental health programs:: in the region 
since 1971. (for consultants see attached resume.) : 

I. Budget Fy95 Fy 96 Fy 97 

''' 
Personal 34.6 36.3 38.2 

Travel 20.3 40.0 20.0 
I 
I 

Contractual 29.0 27.0 25.0 

Commodities 5.0 5.0 5.0 

Equipment 10.0 5.0 5.0 

General Administration 7.5 7.5 7.5 

Total 106.1 120.8 100.7 
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Project Title: Chenega Bav Marl culture Development Project 

Project Leader: Gail Evanoff 

Lead Agency: Chenega Bay lRA Council 

Cost of Project: FY 95 = $184.3; FY 96 ~ $77.5; FY 97- $75.5 

Project Start-up/Completion Dates: October. 1994 to September. 1997 

Project Duration: 3 years 

Geographic .Area: Sawmill Bay, Prince William Sound 

Pro~ecl Nu\1\W 
05 /3Lf 

Cori.tactPerson: David Daisy, 3936 Westwood Drive. Anchorage. AK 99517; 
phone 243-8544. fax 243-1183 · 

·Introduction 

This project is intended to provide a long term source of subsistence food and inoome for 
the residents of Chenega Bay. It will provide a means for the villagers to maintain their 
traditional lifestyle in the face of increased and sometimes conflicting use of this area of 
the Chugach region. The project was initiated in 1992, has already gone through 
feasibility testing, and has now reached the point where a major capital outlay and 
market development are needed to enable it to become self sufficient. Continued 
technical assistance with the project is also needed. 

Project Need 

This project is needed to replace lost subsistence resources and economic 
opportunities and provide the village with a means to develop a local bivalve resource in · 
a manner that provides some level of protection against future man-made disasters such 
as EVOS. The oil spill amply demonstrated how vulnerable the local marine resource are 
to disasters such as. the oil spill. · AB well as being an efficient way of utilizing the local 
marine environment, the mariculture techniques that will be utilized in this project will 
allow steps to be taken to protect the shellfish that are under culture from the effects of 
disasters such as EVOS .. 

Project Design 

Objectives: 
Obtain processing and culture equipment that will make the project more efficient 
and allow it to become self sustaining. This equipment includes a workboat, an 



Chenega Bay :Marlculture Project page 2 

efficient anchoring system, a processing facility and processing equipment. 

Make the growing and processing operation more efficient 

Develop a marketing plan for the cultured oysters. 

Methods: , 
The shell of the processing facility is already in place. All that is needed is for 
the interior to be fmished to m~t_health specifications and to .be connected to 
water and electricity ... The improved anchori.ng system design has been developed 
as have the specs for the processing equipment and workboat. 

Schedule: 
The processing shed will be finished off as soon as funds are available and water 
and electricity connected as soon as the ground is thawed. The workboat and 
processing equipment specifications have already been developed and will be 
ordered as soon as funds are available. Making the project more efficient will 
continue through 1997 under the guidance of a mariculture expert. A marketing 
consultant will be contracted in the spring of 1995 to help develop the marketing 
plan. 

Technical Support: 
Mariculture expert, marketing expert. 

Location: 
The project will take place near the village of Chenega Bay. 

Project Implementation 

The Chenega Bay 1RA Council will be primarily responsible for the project with 
assistance from the Chugach Regional Resources Commission {CRR.C). 

Personnel Qualifications 

The Chebega Bay IRA Council has been involved with the mariculture project since it 
began in 1992. CRRC has been providing administrative assistance. Jeff Hetrick of 
Alaska Aquafarm.s, Inc. will continue to provide training and technical guidance. Mr. 
Hetrick has extensive experience in mariculture development in Alaska. A; marketing 
expert has yet to be identified. 
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Chenega Bay Mariculture Project page3 

Budget 

This project will fund only a portion of the total mariculture budget. The following are 
those items from the budget that will be ftmded by this project, 

Item Estimated Cost 
FY95 FY96 FY97 

Petionnel $37.5 $37.5 $37.5 

Travel ,, '$6.0 $6.0 - $6.0 

Contractual $23.3 12.0 10.0 

Comoditi.es . $15.0 $15.0 $15.0 

Equipment $85.5 $0.0 $0.0 

General Administration $17.0 $7.0 $7.0 

Total $ 184.3 $ 77.5 $ 75.5 

3 
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Project Title: Provide funds to offset the increased cost of subsistence hunting and fishing 

Lead Agem::ies: Chenega Bay Village IRA Council 

Cost of Project: FY 95 $50.0 FY96 $50.0 

Project ~tartcup/completion dates: .January 1995 through September 1995 

Duration of Project: Funding for this proj~ should continue until subsiste~ce resources in the 
1wvest areas of Chenega Bay lhave been restored to preoEVOS levels. 

Geographic Area: This grant will support the communit:Ys subsistence gathering 
activities in Prince William Sound. 

Contact Person: 
Gail Evanoff 
Chenega Coxporation 
P.O. Box 8060 
Chenega Bay, AK 99514 

Introduction: 

Since the oil spill, declining subsistence resources in Prince William Sound have impacted the 
community of Chenega's haivesting efforts. The decline in resources requires the residents to travel 
further and stay out longer, which increases the cost and risk associated with subsistence activities. 
Funds provided by this grant will directly support the service of subsistence harvesting by reducing 
costs and risks currently associated with subsistence activities. The cost and risk to individual 
community members participating in subsistence gathering vvill be reduced by providing funds to 
hire larger local boats for the purpose of transporting hunters on a specified number of trips. By 
using larger, diesel powered boats, hunters will have the ability to COVf1r a larger area more 
efficiently and with greater safety. This program may also 6enefit the community by increasing the 
variety of subsistence resources being harvested. Resources obtained on these trips will be shared 
with the entire community. 

The Dept. of Community and Regional Affairs provided Chenega Bay with a similar grant in 
1989/90. Funds for the grant were provided through the Oil Spill Community Assistance Grant 
Program. 

Need For This Project: 

Household surveys completed by the Dept. ofFish and Game, Subsistence Division for the years 
1985, 1986, 1989, 1990, 1991, and 1992 document subsistence activities in Chenega Bay. The 
surveys show that the lingering impact to subsistence is not just to the total amount of resources 
being harvested but also to the types of resources being harvested. The following summarizes the 
results of the surveys. 

The estimated subsistence harvest at Chenega Bay from Aprill992 through March 1993 totaled 
412.5 pounds per person, which exceeds documented pre-spill harvest levels. The 1992/93 data 
shows an increase in harvest rates over the preceding year and also exceeded harvest levels 



documented several years before the oil spill. The pre-spill data was collected in 1984/85 and 
1985/86 and shows harvests of340.5 pounds per person. When looking at harvest data from 
Chenega Bay there are two &ctors that must be considered. The first is that Chenega Bay had just 
been reestablished when the 1984/85 arull985/86 surveys were completed. Unfumiliarity with the 
area and younger~ less experienced individuals attempting a subsistence life style for the fim time 
since their cbildhood may have influenced harvest levels m the community. The second &ctor is 
that data is not available from Chenega Bay for the period immediately before the spill. Without 
this data it can only be assumed that harvest levels continued to increase from 1986 to March of 
1989. This assumption is supported by~ gathered fu Tatitlek during 1988/89. The average 
subsistence harvest in Tatitlek in the two years immediately before the spill "Was close to 500 
pounds per person. It is likely that harvest levels in Chenega Bay approached this level by the late 
19so•s. 

Although harvest levels have been rebounding, obvious changes to the composition of the harvest 
have occurred since the oil spill. One of the more notable changes is the decline in the harvesting 
of marine mammals. In 1991/92, marine mam.rnals contributed only six percent of the harvest. 
compared to 49 percent in 1984/85. Marine mammals also contributed at a similarly low level in 
1992/93. An increase in the harvesting of fish indicates that fish are being substituted for marine 
mammals and other resources that have declined since the oil spill. In 1992/93, fish were 71 
percent of the harvest, compared to 29 percent in 1984/85. Other changes to the composition of 
the harvest include: 

111 The herring harvest declined to less than half the average taken before the spill and was 
used and harvested by fewer households. 

® In 1992/93 the harvest of rockfish exceeded aU previous use levels and was used by more 
households than in pre·spill years. 

e Although in 1992/93 the harvest of marine invertebrates was twice as high as pre-spill 
harvest rates, the nwnber of families using clams declined from a prepspill level of 87.5 
per cent to 65.2 per cent in 1992/93. Families have travelled to beaches along Cook Inlet 
to harvest clams because of their scarcity near the village and the fear of oil contamination. 
The increase in marine invertebrate harvest is also in part a result of harvesting larger 
octopus from boats in deep water, rather than smaller ones from dens along the beach. 
These smaller octopus are preferred, but have been scarce since the spm:. 

\!t The shrimp harvest as well as the use of shrimp has declined to below pre-spill levels. 

~ The per person harvest of birds and eggs remains below pre-spill levels. The number of 
ducks harvested by the community is also below pre-spill levels. 

e In 1992/93 the per capita harvest of black bear and deer was below 1985 levels. The 
number of families participating in the harvesting of deer was also lower than any time since 
1985. 

e In 1985/86, 43.8 percent of the households tried to harvest sea lions. In 1992/93, the 
number of households that tried to harvest sea lions decreased to 17.4 per cent. 
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o The number of families a.tternpting to harvest' harbor seals declined from 56.3 per cent in 
1985/86 to 26.1 between 1991 and 1993. ' · 

In addition to gathering data through the survey process, Fish and Game staff also :interviewed 
individuals involved in subsistence harvesting. Comments made during these interviews provided 
personal insights on bow subsistence has changed in Chenega. The following presents some of the 
comments provided by Chenega Bay JreSidents during the 1992/93 survey. 

o The clams in the area rm afraid to use. We went to Port Ashton to get as far away . 
from oil as possible, and oot go tOO'far away. We1re not gonna eat tlams from the 
oiled areas. I still hunger for clams, shrimp, crab, octopus, gumboots. Nothing in 
this world will replace them. To finally be living in my ancestors' area and be able to 
teach my kids. but now ies all gorie. 

<ll We're not getting them [gumboots or chitons] here. We get more in English Bay and Port 
Graham. 

o We were out six hours. [We] saw not one [bird] at Cape Elrington. [The] oil spill killed 
them all. I have been here [in Prince William Sound] 17 years. Now you can run all day 
and count all the birds on you see on one hand. 

• The further you get from the North end of the island [which were.oiled] the better the bird 
hunting. 

<'11 There are fewer deer now. Deer are way down since I moved here in '83. [You] used to 
see them frequently. I didn't even get my limit last year. You have to walk miles and 
miles before you see them. 

o I went around Evans Island and Latouche and Elrington Island saw one mink and eight 
land otters on Elrington. [About Elrington Island] The animals are fewer than before. 

o !'went around the island [Evans Island] for seals. [I] didn't see any. 

" [I] keep watching for·seals. I don't see them any mo:re .. .I traveled from Esther Island to 
Chenega Bay and saw one seal. I also went around Knight Island and never saw any. 

· (j) One elder discussing seal hunting reported that after the oil spill, they had to go about 
32 miles to Icy Bay where there's a glacier. Sometimes they can't make it into the glacier 
because of the ice. He also added, "it gets expensive:" ' 

" We used to go hunting from Chenega Bay, to Bettles Isl3;11d, about two miles from 
here. After the oil spill I never saw any seals out here. I've had to go 20 miles with a 
boat at times to get a seal. 

Project Design: 

3 



Objectives: Reduce the oost and risk associated with having to travel further to find 
subsistence !reSOurces. Also increase the variety of subsistence foods vaiHable in the community. 
JResour~ harvested during these 1l:rips will be sba,lred with the residents of Chenega Bay. 

Method: Fumds provided will permit the community to hire larger local boats to transport 
hu.nters to more distant locations. Funds will be used to hire and fuel the larger boats, hlre and fuel 
skiffs, and hire a skiff operator. To be eligible to participate in this project all boat operators will 
be required to provide proof of insurance. _ :_rh~ hunting trips funded through this grant will be 
shared by the residents that own boats capable of satisfying any requirements established. 

Schedule: Funds provided by this grant will' fund trips for one year. The mn~ber of trips will be 
determined by the amount of funds provided. Trips will begm shortly after a grant agreement is 
signed. 

Location: The trips funded by this grant will be used. for travel in Prince William Sound. 

Project Jrmpiementation: 

It wiU be the responsibility of the Chenega Bay IRA Council to implement and administer this 
grant 

Pubnic Process: 

The need for this project was identified by Chenega Bay representatives during a public meeting 
held in the community in June 1994. The community also submitted a similar request to the Oil 
Spill Trustee's during an earlier request for project proposals. 

Personnen Qllllalifications: 

Gail Evanoff is the vice-president of Chenega Corporation. She has worked extensively with state 
and federal agencies on oil spill projects. She was involved with the management ofthe oil spill 
shoreline treatment in the Chenega Bay area, as well as the management of the ~lier grant 
received from DCRA to allow travel to other areas. She is familiar with the requirements vessels 
and vessel operators must meet to participate in government funded projects, and is also a highly 
qualified subsistence user. 

Budget: 
PERSONNEL 
TRAVEL 
CONTRACTUAL 
COMMODmES 
EQUIPMENT 
CAPITAL OUfLAYS 
GENERAL ADMINISTRATION 
TOTAL 

3.0 
1.5 

40.0 
3.4 

0 
0 

2.1 
50.0 
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Project Title: Skin Sewing crafts Restoration Project 

Project Leaders: Monica Riedel 

Lead Agency: Subsistence Divisions of ADF&G and NPSe 

Cost of Project: FY 95 $29.9 FY 96 $29.9 
Start/Completion Dates: 10/95 = 9/97 

Project Duration: Two Years 

Geographic Area: Chenega Bay, Tatitlek, Port Graham, 
Nanwalek, Cordova and Valdezo 

contact Person: 
Don Callaway 
National Park Service, subsistence Division 
2525 Gambell, Suite 102 
Anchorage 11 AK 
(907) 257-2408 

\ 



-If • • . , ' . 

B., Introduction Project overview~ 

This project proposes to have Monica Riedela a member of the 
Native Village of Eyak and owner of Dineega Specialty Furs 
in Cordova, conduct skin sewing workshops in the communities 
of Chenega Bay, Tatitlek, Port Graham, Nanwalekf cordova and 
Valdez& 

Co Need for the Project. 
' ,, 

subsistence resources have been traditionally used by these 
communities as items for clothing and are currently used by 
artists in these communities as a basis for small crafts 
production& The EVOS has limited access to these resources 
and has inhibited the growth of this self sustaining craft 
activity., In addition to helping sustain the continuity of 
this subsistence related service this project will help 
substitute an enhanced craft activity for economic 
activities current reduced as a consequence of the EVOS, 
eog., commercial fishing. 

DG Project Design. 

1. Objectives: 

To provide continuity in the opportunity to use 
subsistence related services damaged by the EVOS. 

To provide an alternate resource for economic 
activities damaged by the EVOS. 

2. Methods: 

This project will conduct two workshops in each of the 
project communities during the next two years. 

All crafts will be made from local resources ,(i.e., 
within 'Prince William Sound andjor Cook Inlet) purchased 
from Native subsistence hunters. 

Existing space (e.g. 1 in community or recreation halls) 
and materials (e.g., sewing machines) are available to 
conduct the workshops 1 although long term production of 
these crafts will require the construction of additional 
space and the purchase of additional technology. 

3 . Schedule: 

The workshops will be scheduled to avoid conflict with 
existing subsistence activities and to maximize community 
membersA availability. 

' I 

I : 

I 
' I 

I 

I 



"'J • . . . ' 

I I 

- ~ I 

i : 

i ! 

I I 

l i 

4o Technical Support: 

There is no anticipation of the need for technical supporto 

5o Location: 

The workshops will be ~onducted in existing community 
centerso 

Eo Project ·Implementation.,,, 

The project should be implemented through a cooperative 
agreement between the Native Village of Eyak (of which 
Monica Riedel is a member), the National Park Service (NPS) 
with a subsidiary, cooperative agreement between the NPS and 
the subsistence division of the ADF&Go Section 809 under 
Title VIII of ANILCA empowers the Secretary to enter into 
cooperative agreements with other Federal agencies, the 
State, Native Corporations and other persons and 
organizations to oeffectuate the purposes and policies of 
this titl~o 

F. Coordination of Integrated Research Effort" 

This project is part of the Subsistence, Restoration Planning 
and Implementation Project (94428), and would further the 
goal of restoring subsistence services damaged by the EVOS. 

G. Public Process. 

The Subsistenc.e Restoration Planning and Implementation 
Project composed of state representatives _from the 
Subsistence Division of ADF&G and the Municipal and Regional 
Assistance Division of DCRA, along with representatives of 
the Forest Service and NPS have met in public meetings with 
the communities of Chenega Bay, Tatitlek, Port Graham, 
Cordova (including members of the Native Village of Eyak), 
and Valdez (including the Valdez Native Association) to 
solicit their recommendations for qil spill restoration 
projects. This project description is a product of those 
public meetings. The public at large will have an 
opportunity to comment during the public process associated 
with dissemination of FY 95 Draft Work Plan. 

H. Personnel Qualifications. 

Ms. Riedel is an award winning Native craftsperson. 
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Ia ~Budget .. 

PERSONNEL 
TRAVEL 
CONTRACTUAL 
COMMODITIES 
EQUIPMENT 
CAPITAL-oUTLAYS 
GENERAL ADMINISTRATION 
TOTAL 

9o7 
~5.1. 

0 
~2 .. 1. 
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10 

5.0 
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Otter and §Jhurode Creek :Sar~rier Bypass Project: Fiinai RepQJrt 

Project Number: 

Restoration Category~ 

Proposed By: 

Cost FY 95: 

Cost FY 96: 

To~al Cost: 

Du:rratimm: 

INTRODUCTION 

95139B 

General Restoration (continuation of 94139Bl' and B2) 

USFS 

$5,200 

$0 

$5,200 

, 1 year 

Prince William Sound 

, Cutthroat trout and Dolly Varden 

This proposal provides funding for the final report for the Otter Creek and Shrode Creek 
barrier bypass projects complet~d' in FFY 94 (94139). , 

NEED FOR THIE PROJECT 

Otter Creek Barrier Bypass 
An Alaska steep pass was built on a barrier falls near the mouth of Otter Creek in 1982. A 
July 1991 monitoring trip by the US Forest Service indicated that not all fish were able to move 
past a small vertical falls above the steep pass. Additionally, it was observed that two 1.5 m 
cascades could be modified for easier passage to a 55 acre lake and a 3 acre pond. The project 
provides access for all salmon, trout and Dolly Varden. 

Shrode Creek Barrier Bypass 
The Shrode Creek fishway was initially constructed in 1962 to bypass a 3 m barrier falls and 
provide consistent access to Shrode Lake and tWo, small unnamed lakes. These lakes are utilized 
by sockeye, coho, and pink salmon as well as cutthroat trout and Dolly Varden char. Chum 
salmon are also present in the creek. A 1991 inspection indicated the need for immediate 
replacement of the gabion baskets as many salmon were impaled and gilled by the deteriorating 
gabions. The lower concrete wall was undercut by the c~rrent and needed to be replaced. 

1 ' 



Otter Creek/Shrode Creek Instream Restoration Project Number: 95139B 

PROJECT DESIGN 

A. Objectives 

The objective is to complete the final report for EVOS Project 94139 for Otter Creek and 
Shrode Creek. 

B. Methods 

Otter Creek Barrier Bypass 

A fishpass was designed and constructed to overcome a 1.5 m falls. Two 1.5 m cascades were 
modified for easier passage. The water level in a jump pool was raised by means of gabions. 

Shrode Creek Barrier Bypass 

Gabion baskets were replaced and a new cement wall was constructed. 

C. Schedwe 

Oct. 1, 1994 - Jan 15, 1995 
Jan. 15, 1995 
Feb. 15, 1995 
April 15, 1995 

D. Ted:m.ical Support 

None required. 

E. Location 

Glacier Ranger District office. 

PROJECT IMPLEMENTATION 

Prepare draft report 
Report distributed for internal review 
Report distributed for EVOS peer review 
Report distributed to Trustees 

To be carried out by the Glacier Ranger District USFS. 

COORDINATION OJF INTEGRATED RESEARCH EFFORT 

Not applicable. 
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Otter Creek/Shrode Creek Instream Restoration 

lFY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

4.5 
0.0 
0.0 
0.0 
0.0 
4.5 

.7 
5.2 

3 
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SaRm.mm Inst1re~m HabJi.tat and Stodk. Restowaltion-=PJi.nk Cireek and! Horse 
Marine Bawrierr Bypass Deve!opment 

Project Number: , 95139D 

Restoratiollll Category: General Restoration 

Pmposedl By~ ADFG 

Cost lFY 95: $61,600 

Cost FY 96: Unknown 

Totan Cost: Unknown 

5 years 

Geographic Area: Kodiak Island and Mognak Island 

Injmnred! Resmu:rce/Semce: Sockeye salmon and pink salmon 

INTRODUCTION 

This project is result of a Tnistee Council funded three-year survey of the Kodiak Island oil
impact area which identified feasible, cost effective instream habitat restoration and 
development techniques for salmon. ,In 1993 (FY94) one project on Mognak Island (Little 
Waterfall Creek) was identified as feasible and was funded by the Trustees. The selection of 
this project was based on preliminary cost to benefit data. Two additional projects have been 
identified on Kodiak and Afognak Islands as cost-effective upon further cost to benefit analysis. 
These projects are designed to replace injured salmon spawning habitat by providing access to 
existing habitat. The projects are: 1) Horse Marine Creek Barrier Bypass -Kodiak Island; 2) 
Pink Creek Barrier Bypass - Afognak Island .. 

Horse Marine Creek Barrier Bypass: 
The project at Horse Marine Creek on southern K~diak Island will provide access to spawning 
habitat capable of supporting 15,307 pink, 3,124 coho and 8,594 sockeye salmon. With 
consistent escapements to this habitat,annua1ly, approximately 28,214, 22,914 and 90,237 pink, 
coho, and sockeye salmon would be produced. The average escapement of pink salmon at 
Horse Marine Creek has been 3,864. Coho· and sockeye escapements do not reach optimum 
levels at low flow periods. The project will benefit areas effected by the oil spill by 
replacement production. 

' 1 



Pink Creek and Horse Marine Barrier Bypass Project Number: 95139D 

Pink Creek Barrier Bypass: 

The project at Pink Creek on Afognak Island will provide consistent access to spawning habitat 
capable of supporting 4,512 pink and 516 coho salmon. Consistent annual escapements into this 
habitat could produce 8,317 and 3, 782 pink and coho salmon, respectively. Pink Creek drains 
into Afognak Bay which was oiled in 1989. 

NEED lFOR TI:liJE PROJECT 

These projects will help restoration by enhancing salmon populations and improving the 
commercial, sport, and subsistence fishing opportunities on Afognak and southern Kodiak 
Islands. Thus, lost fishing opportunities, as resuh of the oil spill, will replaced or mitigated for. 

PROJECT DESIGN 

The goal of this project is to increase pink, coho and sockeye salmon spawning capability, and 
overall salmon returns, by enhancing fish passage above barriers in Horse Marine and Pink 
Creeks. 

A. Objedive§ 

1. Final evaluation of pre-project production parameters (egg-to-fry survival, salmon 
escapement and spawning distribution) 

2. Determine final barrier bypass design for Horse Marine Creek.. 

3. Obtain the necessary permits for construction . 

4. Construct two barrier bypasses in the oil spill impacted area. 

5. Evaluate the success of the barrier bypasses by estimating spawning numbers utilizing 
enhanced habitat as wen as the relative abundance of juveniles produced each year. 

6. Conduct necessary project maintenance each year. 

7. Provide documentation of project progress and results. 

B. Methods 

Horse Marine Creek: 

I 

I~ 

I 

A barrier bypass will be designed and constructed to facilitate salmon passage over a 3.0 m 
falls. Low water diversion structures wiU be instaUed and a salmon diversion weir constructed 
to lead salmon into entrance tanks. - ~~ 
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Pink Creek and Horse Marine Barrier Bypass Project Number: 95139D 

Pink Creek: 

This project will require a charuiel. be cut with diversion of stream flow to allow salmon passage 
over 1.9 m falls. ' ' 

C. ' Schedull.e 

Each project will require pre-construGtion planning, permitting and surveys, construction, and a 
period of five years for performance monitoring. This evaluation period is nec~ssary for 
projects producing sockeye and/or coho salmon which return as adults at age 5 or 6. The 
Horse Marine Creek project will likely require construction to be contracted, thus, initial 
planning is scheduled for JFY95 with construction in FY96. The Pink Creek project will be 
completed in FY95. The following table describes the anticipated schedule of tasks for years 1 , 
and 2 for each project 

Pre-project surveys, planning 
Final engineer surveys 
Permitting, plann!ng, administration, 

award contract 
Project construction 

Spawner abundance estimates 

Progress reports 
Egg-.to-fry survivor estimates 

D. Tecl!D.nftcall. Support 

Period '"'-P=ink"""-C=re=e=k,_____,H=or=s=e ...... M=a....,ri=n=e~C=r_,.e=e'""-k 

10/94-9/95 X 
7/95 

1/95 -'4/95 X 
5/95 - 6/95, X 
5/96 - 6/96 
8/95 - 11/95 X 
8/96- 11/96 
as required X 
3/96 X 
3/97 

X 
X,., 

X 

X 

X 
X 

X 

General administrative support is provided by the Administrative, Habitat· and Restoration 
Division, and CommerCial Management and Developmen~ Divisions ( CJFMD) of the Alaska 
Department of Fish and Game (ADJFG). The project leader of this project is primarily funded 
by general funds and program receipts (Kodiak Regional Aquaculture Association - KRAA -
cooperative funding) from the State of Alaska. Engineering support is provided by CJFMD of 
the ADFG, funded by general funds from the State of Alaska. This study is directly associated 

1 __ ; with ongoing rehabilitation and enhancement projects funded by program receipts provided by 
KRAA. 

I : 
I 

,- ' 
I 

I 
' 

The project, will be located at Pink Creek on Afognak Island and Horse MariD.e Creek on 
southern Kodiak Island. Pink Creek drains into Afognak River which drains into Afognak, Bay 
on eastern Afognak Island. Horse Marine Creek drains into Olga ·Bay. The benefits of this 
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Pink Creek and Horse Marine Barrier Bypass Project Number: 95139D 

project will be realized by increasing pink, coho and sockeye salmon returns to these systems, 
providing salmon for harvest. The residents of the city of Kodiak, and the village on northern 
Afognak Island as well as southern Kodiak Island will benefit economically from this project 
through direct commercial fishery receipts and all associated business enhancement. In 
addition, sport fishers, guides, and lodge owners as well as subsistence fishers, will benefit 
directly and provide direct economic return to the associated communities. 

PROJECT IMPLEMENTATION 

The Alaska Department of Fish and Game (ADFG) will implement the project. The steeppass 
construction at Horse Marine Creek will likely require implementation through a competitive 
contract process. The ADFG is currently managing approximately eight barrier bypass projects 
on Kodiak and Afognak Islands, therefore, is the appropriate agency to implement this project. 

COORDINATION OF iNTEGRATED RESEARCH EFFORT 

The ADFG, CFMD Division, Development and Research Sections operate sockeye, coho king 
and pink salmon development projects at Frazer, Pauls/Laura, Portage and Little Waterfall 
Creeks, located on Kodiak and Afognak Isl,ands. The Department conducts all maintenance, 
monitoring and evaluation activities associated with this fisheries development program with 
funding provide by KRAA through program receipts. This includes lake enrichment, smolt 
sampling, limnological sampling, and weir operation. In addition, the Finfish Management 
Section of CFMD Division conducts fisheries management operations in the area. 
Also, KRAA operates a sockeye stocking programs via Pillar Creek Hatchery at Hidden Lake. 
In addition, KRAA operates Kitoi Bay Hatchery on northern Afognak Island, producing pink, 
coho, chum and sockeye salmon for commercial harvest. All evaluation associated with Pillar 
Creek and Kitoi JBay hatcheries is conducted by ADFG with funds provided by KRAA progr~ 
receipts. Lastly, the Alaska Department of Natural Resources, Kodiak State Parks operates ' 
several coho escapement weirs on- Shuyak Island, located just north of Afognak Island. The 
ADFG provides equipment and logistical support, as well as conducting aerial salmon 
escapement surveys in the area. This project will be coordinated with all of the above 
mentioned programs. 

lFY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

42.7 
1.2 
4.2 
6.8 
0.0 

54.9 
6.7 

61.6 
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Project Title: Subsistence Skills Program 

Project Leaders: Helmer Olson 

Lead Agency: Valdez Native Association 

' Cost of Project: FY 95 $36o7 FY 96 $36.7 
Start/Completion Dates: 1/95 through 9/95 

Project Duration: 3 years ·' 

Geographic Area:. Valde.z, Alaska 

Contact Person: 
Helmer Olson, President , 
Valdez Native Association 
P.O. Box 1108 
Valdez, AK 99686 
(907) 835-4951 
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B. Introduction - Project Overview: 
This project would provide funding for programs to support the 
passing on of subsistence skills, communication between the 
generations and to promote community healinqo Classes would be 
provided in various activites, including survival skills, 
carving, beading, and Native drumming and dancingo Support would 
also be provided for community gatherings, such as potlaches, as 
well as storytelling by elderso 

Co Need for the Project. 
'' ' 

In the summer of 1989, the Exxon Valdez oil spill all but turned 
the community of Valdez on-its head. In addition to concerns 
about the possible effects of the oil on the safety of 
subsistence resources, there was economic and social upheaval as 
wello The population of the City of Valdez swelled from 4,300 to 
over 12,000 in a matter of weeks. This massive influx of 
transients overwhelmed the town, and disrupted the normal social, 
cultural and subsistence activities of the residents. This 
disruption was keenly felt by the Native community in Valdez. 
The additional population created pressure on existing facilities 
in the city, and as a result, food prices and rents skyrocketed. 
Many community residents found it necessary to take the higher 
paying oil spill jobs in order to keep up with the increased cost 
of living in the community. These jobs were usually 60 hours per 
week, and required employees to be away from home. Subsistence 
hunting and commercial fishing were abandoned, both because of 
contamination fears, and because all the activity aimed at 
cleaning up the oil would make such activities difficult, if not 
impossible to carry out. Traditional ways of coping with 
disaster were insufficient to deal with the situation. 

Some people responded to the combination of the disruption of 
their normal lives and the high salaries they received as oil 
spill workers, by reverting to substance abuse. The result was a 
dramatic increase in domestic violence, famil'Y breakups, and 
mental health problems. This, in turn, meant the disruption of 
the social, cultural and subsistence activities cont'inued beyond 
the departure of the oil spill workers. 

The Board of Directors of the Valdez Native Association sees a 
need to reinforce the traditional heritage of the Native 
community in Valdez in order to repair the damage to subsistence 
activities and the transmission of traditional knowledge caused 
by the EVOS. 

Cultural activities normally enjoyed by the Valdez Natives range 
from fur sewing, beading, ivory carving and various forms of 
traditional dancing. The individuals who possess these skills 
are often quiet craftsmen who, left to themselves in a semi-urban 
setting, overlook the need to pass on their skills. This program 
would provide the opportunity for these people to display their 
skills and crafts, and teach them to others. 
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The traditional Native potlach meal has long been a source of 
community spirit that permits friends and relatives to get 
together to eat and share events with each other. A potlach also 
serves as an opportunity to allow leaders to recognize the 
accomplisments of young people, acknowledge the importance of 
elders, to seek testimonials of conflict resolution, adversity 
and personal growth. These all help to engage a community and 
create a spirit of togetherness, family and purposeo 

·This project will help resto~~ pride An Native. aqcomplishment, 
and help to restore the subsistence services that have been 
dis~upted by the Exxon Valdez oil spill a~d its aftermath. 

D. Project Design. · 

1. Objectives: 
To restore subsistence services, the transmission of. traditional 
skills and knowledge, and community cohesion, damaged by the 
EVOS. · . 

2. Methods~ . 
This will be done by providing classes to teach skills, 
traditions and craftsu and by holding traditional community 
gatherings ·and potlaches. · This will help to restore subsistence 
activities; and will also help foster communication between 
community elders and young people. · 

3 . ·Schedule: 
Community gatherings 
Beadworking classes 
Native drumming and dancing 
Life coping skills . 
Ivory carving classes 
Russian Christmas 
Native language workshop 
Basketry classes . 
survival ·skills training 
Women's group meetings 
Youth leadership meetings 
Elders memories (storytelling) 
Traditional cooking/baking 

4. Technical Support: 

1 time each year 
4 times each month 
2 times each month 

1 time each month 
2 times each month 

1 time each year 
1 time each week 

6 times each year 
2 times each year 
1 time each month 
1 time each month 
1 time each month 
8 times each year 

This project will not require technical support as defined in the 
Invitation to Submit Restoration: Projects for Fiscal Year 1995. 

5. Location: 
The classes and gatherings will take place in Valdez. When 
possible, the of,fices of the Valdez Native ·As.sociation will be 
used, but for some of the larger gatherings,, it will be necessary 
to rent a hall in the community. 
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Eo Project Implementationo 
The project should be carried out by the Valdez Native 
AssociationQ 

Fo coordination of Integrated Research Effort. 

This project is part of the Subsi~tence Restoration Planning and 
Implementation Project (94428), and would further the goal of 
restoring subsistence services damaged by the EVOS. 

' ~ -

The Valdez Native Association already has a program in place to 
facilitate the disribution of native foods from local hunters to 
elderso VNA also has a scholarship program which is funded by 
proceeds from weekly bingo gamese 

Go Public Process. 

The subsistence Restoration Planning and Implementation Project 
composed of state representatives from the Subsistence Division 
of ADF&G and the Municipal and Regional Assistance Division of 
DCRA, along with representatives of the Forest Service and NPS 
have met in public meetings with the communities of Chenega Bay, 
Tatitlek, Port Graham, Cordova (including members of the Native 
Village of Eyak) ·' and Valdez .'( inpluding the Valdez Native · 
Association) to solicit their recommendations for oil spill 
restoration projects. This project description is a product of 
those public meetings. The public at large will have an 
opportunity to comment during the public process associated with 
dissemination of FY 95 Draft Work Plan. 

H. Personnel Qualifications. 
Helmer Olson is the President of the Valdez Native Association. 
He has a demonstrated track record of running state and federally 
funded programs. Since 1990, he has guided VNA in assuming 
responsibility for several grant programs previously run by the 
regional Native association. 

I. Budget. 

PERSONNEL 
TRAVEL 
CONTRACTUAL 
COMMODITIES 
EQUIPMENT 
CAPITAL OUTLAYS 
GENERAL ADMINISTRATION 
TOTAL 

4 

2.0 
1.5 

28.2 

0 
0 

·s. o 
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Afognak Island State Park Interim Support 

Project Number: 95141 

Restoration Category: General Restoration 

Proposed By: 

Cost lFY 9§: 

. Cos~ FY 96: 

Total Cost: 

Duration: 

DNR 

$309,400 

$21,500 

$395,400 

5 years 

Geographic Area: Afognak Island 

Injm-ed Resml!lr'ce/Sernce: 

iNTRODUCTION 

· Marbled murrelet, harlequin duck, black oystercatchers, river 
otters, harbor seals, sea otters~ anadromous fish, bald eagle 
nests, and recreation. 

In November 1993, the Trustee Council purchased 41 thousand acres of land adjacent to Seal 
Bay, Afognak Island. In its resolution accepting the seller:s offer, the Council found that these 
lands "include important habitat for several species of wildlife for which significant injury 
resulting from the oil spill has been documented." The resolution cited important nesting areas 
for marbled murrelet; nesting and foraging areas for harlequin ducks; adjacent shore used by 
bla:ck oystercatchers and river otters; harbor seal haulouts along the shoreline;· concentrations of 
sea otters off Tolstoi Point; eight documented anadromous streams;. ten documented bald eagle 
nests; and high value wilderness-based recreation such as hunting, boating and fishing. 

In May 1994, the Alaska State Legislature designated the land and water around Seal Bay as 
Afognak Island State Park. A letter of intent accompanying the act stated, in part: · 

His the intent of the legislature that sources of funding other than 
state general funds be sought for the management of Afognak Island 
State Park. It is also the intent of the legislature that at least five 
public use cabins be built within Afognak Island State Park. A 
primary source for these purposes is moneys managed by the Exxon 
Valdez Trustee. Council. 
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Afognak Island State Park Interim Support Number: 95141 

This proposal requests funds necessary to manage and protect Afognak Island State Park until 
such time as the State can generate moneys for that pmpose. 

NEED FOR THE PROJECT 

Until reliable sources of funding for operations and maintenance of the new state park are 
secured, the most that can be expected is periodic visitation from park rangers out of Kodiak. 
Interim support for operations will enable field staff and volunteers to monitor use of the new 
park and discourage resource degradation, as well as oversee actions taken to comply with the 
road closure plan and reforestation requirements. Compliance with the road closure plan and 
reforestation requirements is the responsibility of the seller. 

The logging roads in the park were created by removi:ng.overburden to bedrock and then 
grading the bedrock. It will take many years for the road beds to revegetate. The statutory 
road closure requirements, with which sellers must comply, will stabilize the road surfaces but 
not lead to revegetation. This project will move the overburden back onto the road surfaces 
leading to natural revegetation of the road surfaces. 

Revegetation of the road surfaces will restore, to some extent, habitat values diminished by 
roadbuilding. In addition, some roads in the park should be converted to trails provided they 
serve restoration objectives. For example, they could channel public use away from sensitive 
habitats or enhance recreational experience. 

PROJECT DESIGN 

A. Objectives 

1. Assurance that public use of Afognak Island State Park is consistent with restoration 
objectives. 

2.. Compliance with the road closure plan and reforestation requirements, which are the 
responsibilities of the seller. 

3. Restoration of habitat through revegetation of road surfaces. 

4, Conversion of certain roads to trails to meet restoration objectives. 

B. Methods 

1. Permanent seasonal staff will make occasional visits to the park; develop, in coordination 
with ADFG, a land use and management plan for the park; and identify cabin sites 
sensitive to injured resources and services. 
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Afognak Island State Park Interim Support Project Number: 95141 

2. Volunteers in Parks (VIPs) will monitor public use of the park and develop a resource 
inventory for use by staff in forming a land use and management plan for the park and 
identifying cabin sites. 

3. Overburden will be moved onto approximately nine miles of roadbeds so they can revert 
to natural vegetation. This effort will be completed during FY 96. 

4. A plan will be developed to convert some existing roads to trails. The plan will be 
completed in FY 96. 

c. 

Recruitment of volunteers would begin in December 1994. Permanent seasonal staff and 
volunteers would be onsite from late May through August. The trail conversion plan and 
revegetation efforts will be completed in FY 96. 

D. Technical Support 

None. 

E. Locatliollll 

Afognak Island State Park. 

PROJECT IMPLEMENTATJION 

Afognak Island State Park will be operated and managed by the Alaska Department of Natural 
Resources, Division of Parks and Outdoor Recreation, through permanent seasonal staff and 
Volunteer in Parks (YIPs). Pulling overburden back onto roadbeds will be done under 
contract. 

COOlliDINATION OF INTEGRATED RESEARCJHI EFFORT 

The Division of Parks and Outdoor Recreation will coordinate its actions with 0ther Trustee -
Council actions on Kodiak, Afognak, and Shuyak Islands. 

3 



Afognak Island State Park Interim Support 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

10.0 
8.0 

270.0 
2.0 
0.0 

290.0 
19.4 

309.4 

Project Number: 95141 

Contractual services is the estimated cost of pulling overburden back onto the roadway of 
logging roads to provide a climate for natural revegetation. There are approximately nine miles 
of 16-foot wide logging roads to be rehabilitated on Mognak Island. The logging roads in the 
park were created by removing overburden to bedrock and then grading the bedrock. It will 
take many years for the road beds to revegetate. The statutory road closure requirements, with 
which sellers must comply, will stabilize the road surfaces, for example, by removing bridges and 
culverts; however, they not lead to revegetation. Revegetation of the road surfaces will restore, 
to some extent, habitat values diminished by roadbuilding. A contract is expected to be issued 
in FY 95, with work continuing through FY 96. 
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.JPrihmce Willliiam Soruumdl HerrriJID.g Genet!c Stoclk: Tidemtttlificattrroilll. 

Project Number: 

Restoration Category: 

Proposed By: 

Cost FY 95: 

Cost FY 96: 

Total Cost: 

Duration: . 

Injured Resour~e/Semce~ 

RNTRODUC'll'HON · 

95165 

General Restoration (carry-forward) 

.ADFG 

$105,400 I 

$118,300 

Unknown 

3 years 

Pri:i:J.ce William Sound 

Pacific herring 

. '' 

Herring are a major resource in Prince William Sound from both a commercial and ecological 
perspective. The timing of 'the Exxon Valdez oil spill (EVOS) overlapped the annual spring . 
migration of herring spawners to nearshore staging areas. Over 40% of the herring spawning 
staging and egg deposition areas and over 90% of the documented summer rearing and feeding 
areas were lightly to heavily oiled prior to the spawning events. As a result, herring 
encountered oil during each of their four life stages in 1989 an~, to a lesser extent, in 1990. . 
Adult herring traversed oil sheens and mousse while traveling northward and eastward. Eggs 
were deposited on oiled shorelines and were "dipped" in sheen through tidal action while 
incubating. Larvae hatched that contained lipophilic petroleum hydrocarbons in their yolk sacs 
and encountered sheen near the 'surface while in their most sensitive state. Post-larval or 
juveriile herring swam through and remained near lightly to heavily oiled shorelines, regularly 
encountering sheen, mousse and dissolved oil particulates and' components through the summer 
while feeding in shallow nearshore bays and passes. 

In 1993, the total observed spawning population was less tlian one-third of preseason 
predictions and the average sizes of herring· in each age class were some of the smallest on 
record. ·Only limited commercial herring fishing occurred. Preliminary pathology results' 
implicated viral hemorrhagic septicemia (VHS) as a potential source of mortality and stress. In 
1994, as in 1993, the spawning population was below preseason predictions. Aerial surveys 
indicated the population was less than minimum threshold harvest levels and no commercial 
fishing was allowed. The ex-vessel value of the herring fisheries in 1992 was $12.0 million. In 
1993, the ex-vessel value dropped to $2.0. million and no commercial harvest occurred in 1994. 

1 



PWS Herring Genetic Stock Identification Project Number: 95165 

This project will enable resource managers to better understand herring population dynamics to I 

improve the recovery process. Jfn addition, it will aid local resource users to make appropriate 
pre-season plans based on accurate an~ precise herring projections. 

Incorporating genetically derived stock structure is crucial to the success of any fisheries or 
restoration program. Consistent exploitation of mixed stocks has to lead to the demise of the 
least productive stocks. Unfortunately, defining the stock structure of herring has been 
particularly difficult. There is evidence that herring home, but straying/may also be substantial. 
Morphological and meristic differentiation of herring from discrete geographic regions has been 
used as evidence for the existence of genetically distinct stocks, but much of this variation may 
be environmentally mediated and has not been confirmed with genetic data. 

Previous surveys of herring using the genetic techniques of allozyme electrophoresis have 
generally revealed differentiation only over broad geographic regions. Two distinct races of 
Pacific herring (Asian/Bering Sea- eastern North Pacific) have been defined, with further 
subdivision between Gulf of Alaska and more ·southerly North Pacific stocks. However, more 
recently, genetic divergence among local spawning populations of Pacific herring in the vicinity 
of northern Japan using allozyme markers has been described. 

An explosion of new genetic techniques has occprred in recent years as a result of recent 
advances in molecular biology. The utility of these newer techniques to detect fine genetic 
structure in Pacific herring has not been properly assessed. We propose to use a combination 
of current allozyme techniques combined with mitochondrial and nuclear DNA techniques to 
more accurately define the stock structure of herring from the EVOS-affected area. The data 
can also be used to estimate the stock composition of non7spawning aggregations contributing to 
the fisheries in Prince William Sound. These data on stock structure will be essential in 
improving the stock assessment model in Prince William Sound and therefore the development 
of a restoration plan for the damaged herring stock. 

N.IEED FOR mE PROJECT 

Pacific herring Clupea pallasi are a major resource in Prince William Sound (PWS) from both 
commercial and ecological perspectives. Five commercial herring fisheries in PWS have an 
average annual combined ex-vessel value of $8.3 million. Pacific herring provide important 
forage for many species including some species severely injured by the Exxon Valdez oil spill. 
Predator species include humpbacked whales, seals, sea lions, gulls, sea ducks, shorebirds, 
halibut, salmon, rockfish, and other fish. In addition, several thousand pounds of herring and 
herring spawn-on-kelp are harvested annually for subsistence purposes and form an important 
part of the local native culture of Chenega and Tatitlek. 
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PWS Number: 95165 

The goal of this project is to improve the accuracy of current stock assessment methods and 
models thus, improving resource management. Incorporating genetically derived stock structure 
is crucial to the success of any fisheries or restoration program. Improved accuracy of stock 
distribution information will allow fishery managers to make fine adjustments of fishing quotas 
to harvest the maximum available surpluses witl). the lowest possible risk of overharvest, damage 
to the resource, or economic loss, to the fishing industry. This information is also needed to 
help interpret oil spill ,damage results. Because commercial and subsistence herring harvests 
represent substantial contributions to local economies, intensive management is expected to 
benefit all communities in JPWS. Restoration efforts can be ,directed and evaluated through 
improved fishery management and continued resource monitoring. 

PROJECT DESIGN 

Objjec~ives 

We propose to initiate a study to test for genetic heterogeneity among spawning aggregations of 
Pacific herring within Prince William Sound. The objectives of the study are to: -

1. Screen population samples using an array of molecular techniques for DNA-level genetic 
analysis. Techniques under consideration include DNA sequencing of mitochondrial and 
nuclear regions, microsatellite analysis (analysis of regions with variable number of 
tandem repeats (VNTR)), RAPD analysis (random amplified polymorphic DNA _ 
markers), and restriction analysis of mitochondrial and nuclear regions. 

2. Screen population samples using aUoyzme electrophoresis. 

3. Evaluate the null hypothesis a single panmictic population of herring Prince William 
Sound using the results from a and b above. ' 

A comprehensive survey of the entire EVOS-affected areas may be designed in future years 
pending the results of Objective 3. 

Field collections 'of spawning Pacific herring wiU be made 'from four representative sites within 
Prince William Sound. The collection sit~s will be chosen to maximize the potential genetic 
differentiation among the aggregations. A sample of 100 individuals will be collected from each 

· aggregation. Tissue extracts from muscle, liver, eye, and heart will be collected. Extracts from 
individual fish will be preserved n1 both alcohol and in liquid r,ritrogen. 

3 



PWS Herring Genetic Stock Identification Project Number: 95165 

A request for proposal will be issued for the molecular analyses to be conducted at the 
contractor's facilities. Allozyme electrophoretic analysis will be conducted by ADFG following 
standard protein electrophoretic techniques. 

The specific molecular techniques to be investigated will be chosen based on: 1) a review of 
the current literature and recently available research results, and 2) responses and qualifications 
of competitive bidders. 

c. 

I Activity I Inclusive Dates I 
Advertise and award October 1994 January 1995 '· 

-
contract for DNA analyses 

Collection of baseline April1995 
samples 

Laboratory analyses May 1995 December 1995 

Draft status report FY95 March 1996 

Second-year sample April1996 December 1996 
collection 

Second-year lab anallyses May 1996 December 1996 

Final status report FY95 August 1996 

Draft final report March 1997 

Final report August 1997 

D. 'Jfeclllniicali §uppm."tl: 

Administrative support is provided by the Administrative, Habitat, and Commercial Fisheries 
Management and Development Divisions (CFMD) staff of the Alaska Department of Fish and 
Game. The project leaders are fully funded with general funds from the State of Alaska. 
Project assistants are fully or partially funded by this project. Laboratory support is provided by 
the ADFG Genetics Program which includes facilities for tissue archival, allozyme analysis, 
PCR-based and other DNA analyses, and data analyses. , These studies are integrated with 
ongoing studies by the CFMD for efficiency in completing the objectives. 
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PWS Herring Genetic Stock Identification Project Number: 95165 

Eo Location 

Field research will be conducted within the confines of PWS and exact locations wiU depend 
upon the distribution of spawning herring. Laboratory studies and data analysis will be 
conducted at the ADFG area office in Cordova and regional office in Anchorage. 

PROJECT iMPLEMENTATION 

The statewide genetics laboratory within the Division of Commercial Fisheries Management 
and Development is located in Anchorage and is well equipped for allozyme and DNA studies. 
Current staff include geneticists, a genetics biometrician, and laboratory technicians. Collection 
of specimens and biological data will coordinated by ADFG's ongoing herring research program 
in Prince William Sound and with the EVOS project Disease Impacts on Prince William Sound 
Herring Populations. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

The genetic analyses and biometric analyses will be coordinated among all Trustee Council 
projects related to genetics including 94320D, 94191, and 94255. 

Sharing of project results will be used to evaluate and revise current strategies for management 
of commercial herring fisheries if warranted. Project results will also be used to improve our 
understanding of results from previous oil spill damage assessment studies. 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

30.6 
2.0 

60.5 
3.5 
0.0 

96.6 
8.8 

105.4 

5 
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Institute of Marine Sdence m Seward Improvements, EIS 

Project Number: 95199-CLO 

Restoration Category: Administration, Public Information and Science Management 
(closeout) · 

P:roposed By: ADFG 

Cooperating Agencies: All Trustee Agencies 

Cost FY 95: $46,500 

$0 Cost·FY 96: 

Duration: , 1 year 

. Geogra]plhic Area: Gulf of Alaska 

Injured Resouree/Seni~te: Multiple resources 

INTRODUCTION 

On January 31, 1994 the Trustee Council approved financial support for project9419~, 
Required Infrastructure Improvements for the Institute of Marine Science - Seward and 
authorized the ·Executive Director to: · 

1. 

2. 

3. 

4. 

Take necessary steps to secure NEPA compliance; 

Consult with appropriate entities, including the ·university of Alaska, the City of Seward, 
the Seward Association for the Advancement of Marine Science, and appropriate Trustee 
Agencies to review the assumptions relating to the prpposed improvements and capital 
and operating budgets; , 

Develop an integrated funding apprqach which assures that the use of trust funds are 
appropriate and legally permissible under the terms of the Memorandum of Agreement 
and Consent Decree; 

Prepare a recommendation of the appropriate level of funding for consideration by the 
Trustee Council that would be legally permissible under the' terms of the Memorandum 
of Agreement and Consent Decree. 

This project will close out the process of preparation of the' Environmental Impact Statement 



Institute of Marine Science 

and the consultation needed to prepare the revised project description and budget for the 
proposed expansion and improvements of research facilities affiliated with the Institute of 
Marine Science in Seward. 

NEED FOR THE PROJJECT 

Federal law requires an Environmental Impact Statement (EIS) for major federal actions 
significantly affecting the quality of the human environment. The Trustee Council members 
have agreed that this project would foUow an EIS pmcess for NEJP A compliance. 

Additionally, the project provides for the completion of consultation and analysis needed to 
develop a recommendation regarding use of settlement funds that would be appropriate and 
legally permissible to support proposed improvements with an estimated cost of up to $25 
million. The Trustee Council is likely to consider this recommendation in late October 1994. 

PROJECT DESIGN 

A. Objedives 

In FY 94, the first objective was to initiate a process to review the assumptions relative to the 
research functions, improvement needs, and capital and operating budgets for the proposed 
facility. The second objective was to initiate and formulate a National Environmental Policy 
Act process to identify and analyze the environmental and social consequences of the prop?sed 
facility. The third objective was to review the proposed improvements to, ensure that they are 
legally permissible under the terms of the Memorandum of Agreement and Consent Decree. In 
FY 95, the objectives wiU be to complete and publish the EIS Record of Decision and to 
finalize the Executive Director's recommendation to the Trustee Council concerning the 
appropriate level of capital funding for the facility. It is anticipated that this project will dose 
our by December 31, 1994. 

B. Methods 

The first objective was accomplished through the formation of a Scientific Review Group 
comprised of Trustee Council representatives and the University of Alaska to review the project 
assumptions and advise the Seward Association 'for Advancement of Marine Science (SAAMS) 
and the project architects and consultants on the design and operation of the proposed 
improvements. 

The second objective was accomplished through development and publication of an EIS for the 
proposed facility. , 

The third objective was accomplished through regular consultation between the project staff and 
the Trustee Council legal team and review of a detailed construction cost budget for the ~ 
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Institute of Marine Science Project Number: 95199-CLO 

progress schematic design of the proposed facility. 

In FY 95, objectives will be met through preparing and publishing the Record of Decision for 
the proposed project and preparation of a revised project description and budget for the 
Executive Director containing the results of the consultation and EIS process described above. 

C. Schedule 

The Draft EIS was published on June 17, 1994. The Final EIS is scheduled to be published on 
or before September 16, 1994. The Record of Decision is scheduled to be published on or 
before October 28, 1994. The revised project description will be distributed in mid-September. 
The Executive Director's funding recommendation is scheduled to be acted on in late October. 

D. Technical Support 

Federal and state agency and University of Alaska personnel will provide technical expertise to 
the Scientific Work Group, the review of assumptions associated with the project, and the EIS 
process. Consultants to SAAMS will provide architectural, engineering, project management, 
and EIS preparation expertise. The Chief Scientist and peer reviewers will review the research 
assumptions associated with the project. 

E. Locatioi!Il 

All of the analysis and writing win be conducted in Anchorage, Alaska. 

PROJECT IMPLEMENTATION 

The ADFG project coordinator will be responsible for consultation with appropriate entities 
and preparing the revised project description and budget for the Executive Director's funding 
recommendation. The DOI EIS coordinator win be responsible for ensuring that the EIS 
process is completed on time. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

During FY 94, meetings were held with representatives of other Gulf of Alaska marine research 
facilities (PWS Science Center, Copper River Delta Institute, Fisheries Industrial and Technical 
Center, Auke Bay Laboratories) to coordinate and discuss the research functions of the 
proposed facility. Additionally, regular contacts are kept with the Chief Scientist to keep him 
apprised of planning for the proposed facility. Meetings were also held with University of 
Alaska- Fairbanks researchers involved in the SEA program to coordinate the facility, vessel, 
and anticipated research components of the project. 

3 



Institute of Marine Science 

lFY 95 JBUDGJET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

29.3 
10.1 

1.9 
0.6 
0.0 

41.9 
4.6 

46.5 

Project Number: 95199-CLO 
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Project Nl!llmbe:r~ 

Proposed By~ 

Cooperating Agency: 

Cost :IFY 95: 

Cost FY 96: 

Total Cost: 

, Duratiim.11: 

Geog:raplll!ftc Area: 

Injured. Resou:rce/Semce: 

INTRODUCTION 

95200 

ADNR 

USPS 

$154,700 

$256,100 

Unknown 

4 years 

Prince William Sound and Kodiak Island Borough 

Multiple resources 

The Alaska Native Claims Settlement Act (ANCSA) provided for identification of easements to 
access public land. They were identified in the conveyance process and recorded in conveyance 
documents, but have not been depicted graphically in any publication. 

The proposed project has two phases: 

Phase I. 

Phase H. 

Identification and mapping of easements in atlases for public distribution for the 
Prince William Sound area and Kodiak Island Borough. 

Marking of easements in Prince William Sound to accurately locate them and to 
preserve continued right of access. 

This project directly addresses the Trustee Council's concern about pubHc access in the habitat 
protection process. Furthermore, the clear, graphic depiction in a single-source document of 
the location of legal access to public land win expand and enhance public recreation 
opportunities. 

Phase I of this project was proposed in FY 94 as 94200. It was disapproved by the Trustee 
Council with the recommendation that "ADNR coordinate with the federal agencies on the 
development of a recreation plan for the spill area and expenditure of state criminal funds." 
Trustee Council action preceded recent concerns about public access in the habitat protection 

- 1 -



Public Access Number: 95200 

process. Nonetheless, in compliance with the Trustee Council's recommendation, ADNR has 
submitted to Alaska State Parks a request for state restitution funds for preparation of 
easement atlases for Prince William Sound and Kodiak Island Borough. A decision is not 
expected until late Summer 1994. 

NEED FOR THE PROJECT 

Access is a critical element for management and use of land whether federal, state or privately 
owned. Completion of the Prince William Sound Access Atlas and an acess atlas for the land 
within the Kodiak Island Borough will provide restoration teams, scientists, negotiators for land 
acquisitions and recreational users with graphic depiction of land ownership and the legal public 
access at a scale of 1" to a mile as well as written narratives of each easement. The atlases will 
be available for use by governmental agencies and the public if funding becomes available for 
collecting and entering information into GIS as well as project completion. 

An easement atlas for the Kenai Peninsula Borough was published in December 1993 as part of 
the Kenai Area Plan for State 1Lands. 

PROJECT lllESJIGN 

A. Objectives 

1. Create 1:63,360·scale maps of the following data for Prince William Sound and the 
Kodiak Island Borough: 
a. land ownership; 
b. ANCSA 17(b) easements across private land; 
c. roads, trails, docks and airports that provide public access; and 
d. navigable waterbodies. 

2. Ensure continued right of access in Prince William Sound under ~3 CFR by marking 
ANCSA 17(b) easements. 

B. Methods 

Phase I· Identification and Mapping (Lead agency: ADNR) 
1. The U.S. Forest Service will produce a printout of their records for confirmation of 

easements before the Prince W:i.Uiam Sound Atlas :i.s printed. 

2. The Alaska Department of Natural Resources will: 

a. Enter all ANCSA 17(b) easements across private land in Prince William Sound 
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Public Access Project Number: 95200 

and the Kodiak Island Borough into GIS using ARC/INFO. 
b. Inventory and enter into GIS all roads, trails, docks and airports ·that provide 

publ:i.c access. 
c. Edit land ownership coverages. 
d. Inventory and enter into GIS all navigable waterbodies. 
e. Create 1:63,360-scale maps of the data. 
f. Prepare map. color separations on an electrostatic plotter. 
g. Print and distribute easement atlases. 

Phase II - Marking (Lead agency: USFS) 
The easements that need to be marked include 45 trails and 37 site easements along the coast 
of Prince William Sound, 20 roads and trails and 13 sites. around the town of Cordova, and 5 
trails and 4 sites near Miles Lake. Additional easements are expected to be withheld in 
pending conveyance documents. About 15 miles of trail and 10 to 12 sites can be completed in 
a season. In Phase lii of this project, the U.S. Forest Service will: 

1. Identify conflicts that must be resolved .. 

2. Verify in the field the usability of easement locations and other proposed resolutions of 
conflicts. 

3. Mark easements, survey them using GPS coordinate system for easy incorporation into 
GIS datasets, and place signs for public recognition. 

C. §clllledl.Ulllle 

Phase I, identification and mapping of easements, will be completed by the end of FY 95. 
Phase II, marking easements within Prince William Sound, will begin in FY 96 and continue· 
through FY 98. 

Phase I - Identification and Mapping 
Prince William Sound 

Confirmation of easements 
Color separations to printer 
Easement atlas distributed 

Kodiak Island Borough/ AK Peninsula 
Complete data entry 
Complete public/ agency meetings 
Edit and finalize data · 
Complete check plots 
Color separations to printer 
Atlas distributed 

- 3 -

Nov 94 
Dec 94 
Jan 95 

Feb 95 
Apr 95 
Jun 95 
Jul95 
Aug 95 
Sep 95 



Public Access 

Phase II- Marking 
Identification of conflicts 
Field verification 
Easements marking and surveying 

D. Technical Support 

FY95 
FY95· 
FY 96-98 

The easement atlases will be printed under contract with a private firm. Estimated csot is 
$48,000. 

E. Location 

Atlases will be prepared for Prince William Sound and Kodiak Island Borough. Easements will 
be marked in Prince William Sound only. 

PROJECT IMPLEMENTATION 

This project would be implemented by ADNR and the USFS. ADNR maintains GIS datasets 
for this information and can efficiently and effectively complete the project. The USFS 
manages most of the ANCSA 17(b) easements in Prince William Sound. 

COORDiNATION OF INTEGRATED RESEARCH EFFORT 

This project will complement and provide input to the habitat protection process. It will also 
pr,ovide data and information for two projects proposed for FY 95: the Information 
Management project and the Terrestrial Habitat Protection Project. 
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Public Access Project Number: 95200 

FY 95 BUDGET ($K) 

I 
-

ADNR USPS TOTAL· 

100 Personnel 40.3 30.0 70.3 

I 200 Travel 2.5 3.0 5.5 

300 Contractual Servi9es ·52.0 10.0 62.0 

I 400 Commodities 0.0 2.0 2.0 

I 
500 Equipment . 0.0 0.0 0.0 

600 Capital Outlay 0.0 0.0 0.0 

I Subtotal 94.8 45.0 '139.8 

General ,Administration 9.7 5.2 14.9 

I Total Cost 104.5 50.2 154.7 

n· 

Li 

L 
[i 

r! 
r~ 

IJ 
[: 

[J -
- 5·-

[_l 



I ' I 
J 

I 
This page intentionally left blank. I I 



I 
' Restoration of the Cogbill LZLke §({}~keye SalmoiDJ. Stock 

I 
I 
I 
' I 
I I 
I I 

! ~ 

I 
I 

[I 

Li 
I ' ' 

-~! 

P:roject Nnmbe:r: 

Resto:rattiollll Category: 

Pmposed By: 

Cooperatnllllg Agency: 

Cost FY 95: 

Cost JFY 96: 

Totali Cost: 

P:rojed Dmation: 
I 

Geog.raphlc Alrea of Project: , 

llnJu.rred R.esomce /Service: 

JINTRO lillUC'If'TI ON 

95259 

General Restoration (continuation of 94259) 

ADFG 

USJRS 

$333,000 (includes $86,600 f<;>r data analysis and report 
writing "of FY 94 work) 

$325,900 

Unknown 

5 years· 

Prince William Sound 

Sockeye salmon 

This project will restore the natural productivity of Coghill Lake and the resident sockeye 
salmon (Oncorhynchus nerka) population through lake fertilization. Coghill Lake is located on 
the eastern side of Port Wells in the northwest region of Prince William Sound (PWS). The 
Coghill Lake sockeye salmon stock historically supported important sport and commercial 
fisheries. Returns have declined in recent years from· a historical average of 250,000 to only 
25,000 in 1991. Damage assessment studies on juvenile salmon suggest that the Exxon Valdez oil 
spin may have contributed to the decline, of the Coghill sockeye stock. Salmon migration 
patterns indicate that juvenile sockeye smolt from Coghill Lake likely migrated through oil
contaminated areas in western PWS. Juvehile salmon similar in size, to Coghill smolts utilized 
oiled nearshore nursery habitats. The growth and s-qrvival of juvenile salmon utilizing these 

·habitats was reduced by oH contamination from the Exxon Valdez spill. The CoghiH Lake stock 
is ·presently at dangerously low levels. Action must be taken to 'restore the ·stock before any 
further decline occurs. The communities of Anchorage, ,Whittier, Valdez, and Cordova will 
benefit from this project. Coghill Lake sockeye have been· heavily utilized by 'sport fishermen 
travelling from Whittier by boat and from An~horage by air. Commercial fishermen from all of 
these communities have historically fished the Coghill Lake sockeye salmon stock. Restoration 
of Coghill Lake sockeye salmon will further improve management of important sockeye and 
chum salmon stocks returning to hatcheries in w,estern PWS. 
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Coghill Lake Sockeye Salmon Stock Restoration Project Number: 95259 

NEED FOR THE JP'ROJECT 

This project will restore an important natural resource and resource service in the Exxon Valdez 
oil-spill area. Restoration of the Coghill sockeye stock will further provide natural resource 
services to replace those once provided by other injured stocks. Damage assessment studies on 
juvenile salmon suggest that the Exxon Valdez oil spill may have contributed to the decline of 
the Coghill sockeye stock. Lake fertilization techniques have been successfully applied in Alaska 
and elsewhere to restore the productivity of sockeye salmon rearing lakes. The production of 
sockeye salmon populations is closely linked to the productivity of lakes where the fish rear for 
one to three years. The availability of food in rearing lakes determines the growth and size of 
smolts that emigrate to sea. Smolt size in turn determines ocean survival and subsequent adult 
returns. The fry food resources in Coghill Lake are currently very low. As a result, the lake 
cannot support large numbers of fry, and the smolts are very small. Fertilization is needed to 
increase lake productivity and boost fry food abundance until natural nutrient input from 
salmon carcasses is restored. 

PROJJJECT DESCRIPT!l:ON 

The goal of this project is to restore the natural productivity of Coghill Lake and the resident . 
sockeye salmon population through use of established lake fertilization techniques. The USFS 
will apply fertilizer to the lake each summer for five years. ADFG will conduct limnological 
and fisheries studies needed to monitor and refine the fertilization program: These studies will 
focus on the effects of fertilization on primary and secondary production and the growth and 
survival of juvenile sockeye salmon in the lake. 

A. Objectives 

The ADFG component of the project will achieve the following objectives each year: 

1. 

2. 

3. 

Apply liquid fertilizer to Coghill Lake between June and September, _,,c 

" 
determine the response of lake nutrient levels, primary and secondary production, and · 
plankton species composition to lake fertilization, 

determine if the prey composition, growth, and overwinter survival of sockeye salmon fry 
changes in response to lake fertilization, and 

4. .estimate the effect of fertilization on lake carrying capacity and smolt-to-adult survival. 

B. Methods 

Objective 1 
Lake fertilization is recommended for one sockeye life cycle (5 years) to elevate the 
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Coghill Lake Sockeye Salmon Stock Restoration Project Number: 95259 

productivity of the lake and the resident sockeye salmon population. A pharmaceutical-grade 
liquid fertilizer will be applied.to. the lake by releasing it from a low-flying aircraft. Application 

. will consist of six to nine passes of five-minute d"llration one day each week. Approximately 
3,000 kg of fertilizer will be applied each day. Fertilizer wiU be applied over the middle third of 
the lake comprising an area of 3.9 km2

: Twenty-three thousand kilograms of liquid fertilizer (20-
5-0) containing 20% nitrogen' and 5% phosphorus win be applied from mid-June to August 1. 
Thirty-one thousand kilograms of nitrogen fertilizer (32-0-0) comprising equal portions of 
ammonium, nitrate-nitrite, and organic nitrogen wiU be applied from August 1 to early 
September. People reserving the cabin at CoghiH will be notified of the fertilization schedule. 
Notices will also be posted in the cabin. Fertilizer will be applied no closer than a mile and a· 
half from the cabin and lagoon where most recreational activity takes place. The pilot will not 
drop fertilizer in a portion of the application area if anyone is within that area. 

Objective 2 
Li.mnological sampling will be conducted· twice each month at two stations. Dissolved oxygen 
concentrations will be· measured fro'm the surface to a depth of 40 m. Eight liter water samples 
will be coUected from. the 1m stratum, ch~modine, and monimolimnion. Replicate vertical 
zooplankton tows will be taken using a 153-JLm mesh conical net. Water samples wiH be 
analyzed for the following parameters: conductivity, alkalinity, calcium, magnesium, turbidity, 
total iron, filterable reactive phosphorus, total phosphorus, nitrate and nitrite, total Kjeldahl 
nitrogen, total nitrogen, and reactive silicon. Yearly phosphorus loading will be estimated after 
VoUenweider (1976). Euphotic zone depth and algal standing crop wiH be estimated after 
Schindler (1971) and Strickland and Parsons (1972), respectively. Zooplankton abundance wiU 
be estimated from triplicate counts of organisms in 1 ml subsamples. Zooplankton dry weight 
and biomass will be estimated by regression analysis using body length measurements on 10 
individuals from each taxa. Light penetration will be measured at 1 m increments from the 
surface to a depth equivalent to 1% of the subsurface.1ight. Water temperature in' the 
epilimnion and water level will be continuously monitored by electronic recorders moored at 5, 
15, and 25m depth. 

Objective 3 
The habitats used by sockeye' sahnon fry :in the lake will be determined from visual surveys, 
beach seine and tow net catches, and hydroacoustic surveys conducted in June, August, and 
October. A 120-Khz echosounder wiU be used to determine the vertical distribution of fry in the 
lake during the day and at night. Twenty samples (n=lO) of ten sockeye salmon fry'wiU be 
collected from various habitats during each survey for later analysis of stomach contents and 
otolith growth. · 

Stomach analysis will be conducted on sockeye fry collected during each survey. Prey items in 
· the stomach will be identified. to the lowest possible taxonomic level. Prey body weight will be 
estimated by regression analysis using body length measurements on 10 individuals from each 
taxa. Stomach contents weight wiU be estimated by the product of abundance and mean body 
weight for each taxa. Chi-square analysis will be used to test for differences (P = .05) in the 
proportion of stomach contents weight :in each taxonomic group between three time periods. 

1 Analysis of covariance will be used to test for differences (P = .05) in stomach contents weight 
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Coghill Lake Sockeye Salmon Stock Restoration Project Number: 95259 

between three time periods. 

Otolith microstructure analysis will be conducted on sockeye fry (n=200) collected during each 
survey. Thin sections. of the otoliths will be prepared using methods developed by Volk et. al. 
(1984). A computer image analysis system will be used to collect data from the otoliths. A 
modified Fraser-Lee back calculation procedure will be used to reconstruct fish growth histories 
during weekly time periods. Weekly growth estimates obtained from otoliths will be regressed 
against weekly mean water temperatures obtained from electronic temperature recorders. 
Analysis of covariance will be used to test for differences (P = .05) in temperature-specific 
growth between Coghill Lake sockeye and fish fed an excess ration. Comparison of regression 
slopes will be used to determine if fry growth in Coghill Lake is limited by food abundance. 
This information. will be used to monitor the growth response of the fish to fertilization and 
determine the carrying capacity of the lake. 

The overwinter survival of juvenile sockeye will be estimated from fall fry and spring smolt 
population estimates. Fall fry population size will be estimated with a 120 Khz echosounder 
towed along 10 randomly selected transects. A mid-water trawl will be used in conjunction with 
the hydroacoustic surveys to determine species composition, age, and size of fish targets. 
Sockeye salmon smolts emigrating from Coghill Lake will be enumerated using incline-plane 
traps. The traps will be operated continuously from early May through June. The catch 
efficiency of the traps will be det~rmined by mark/recapture analysis. Age composition and size 
will be estimated from a sample of 40 smolts collected each day. Chi-square analysis and 
analysis of variance will be used to test for differences (P = 0.05) in age composition and smolt 
size between years, respectively. A representative sample of smolts will be coded-wire tagged to 
enable later estimation of smolt-to-aduU survival in the commercial fishery. The combined 
results from these investigations will be compiled in an annual report describing the success of 
the fertilization program and recommending refinements to the methodology. 

Objective 4 
The effect of lake fertilization on lake carrying capacity will be evaluated using techniques 
developed by Koenings and Burkett (1987). The mean annual zooplankton biomass for Coghill 
Lake will be used .as the independent variable in a regression model relating zooplankton 
biomass in Alaskan lakes to smolt biomass. Actual smolt biomass in Coghill Lake will be 
compared with expected smolt biomass from the. regression model to evaluate growth and 
mortality of sockeye fry in Coghill Lake. The effect of lake fertilization on smolt-to-adult 
survival will be also be evaluated using techniques developed by Koenings. The mean 'size of 
Coghill Lake smolt will be used as the independent variable in a regression model relating 
mean smolt size in Alaskan lakes to smolt-to-adult survival. Actual smolt-to-adult survival will 
be estimated when the fish return as adults one to three years after outmigration. 

c. Scll1edme 

This project will be conducted over a five year period which corresponds to the generation time 
for Coghill Lake sockeye salmon. Lake fertilization is expected to elevate lake productivity until 
carcasses from adult spawners can once again contribute significantly to the nutrient load in the 
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. Coghill Lake Sockeye Salmon Stock Restoration Project Number: 95259 

lake. ProjeCt activities will take place throughout each year. 

May- June 
June - October 
June, Aug., Oct. 
October 

. June- October 
October-Dec. 

Enumerate outmigrant smolts and estimate smolt age and size 
Apply fertilizer each week and conduct limnological sampling 
Determine fish habitat use and sample for otolith and stomach analysis 
Estimate fall fry population size using hydroacoustic techniques 
Conduct laboratory analyses of limnological, otolith, and stomach samples 
Analyze data and prepare annual report 

D. Teclmical S11llpport 

Hydroacoustic fish abundance estimates in.Coghill Lake will be provided by the Prince William 
Sound Science Center (PWSSC). The staff of the ~WSSC have considerable expertise in 
quantitative hydroacoustic techniques including work at Coghill Lake in FY94. Their continued 
participation in this project will provide of consistency in hydroacoustic techniques and thus 
valid interannual comparisons of fry abundance estimates. 

E. 

This project will be. conducted at Coghill Lake which is located in northwest PWS on the east 
shore of Port Wells. The Coghill Lake sockeye salmon population migrates through several 
fishery districts in western PWS. 

PROJECT IMPLEMENTATION 

The ADFG will collect field samples .of juvenile salmon for this project. The ADFG is 
responsible for managing the sockeye salmon resource in the PWS area. In addition, the ADFG 
is responsible for the development, oversight, alfd evaluation of salmon enhancement projects in 
PWS. The ADFG has conducted limnological and sockeye salmon smolt studies in Alaska 
during. the past tWenty~five years. The PWSSC will conduct hydroacoustic surveys of Coghill 
Lake to estimate fry abundance. The staff of the PWSSC have considerable expertise in 
quantitative hydroacoustic techniques including work at Coghill Lake in FY94. 

COORDiNATION OJF INTEGIRATJED RESEARCH JEFJFORT 

This project will be integrated the project Coded.:.wire Tag Recovery of Other Salmon Species. 
This project will provide estimates of fishery catches of Coghill Lake sock~ye .salmon that are 
needed to estimate the total return of salmon to Coghil.l Lake and smolt-to-adult survival. 
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Coghill Lake Sockeye Salmon Stock Restoration 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

127.1 
2.5 

157.3 
16.0 
0.0 

302.9 
30.1 

333.0 
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S1!1lbtidl.aR Monitonrlin.g: Recovery oft' Sed.imelillts in the N orth.easteFJil Gllllllf of ARaska 

Project Numbe:r~ 

Proposed By: 

Cost lFY 95: 

Cost JFY 96: 

Total Cost: 

Du:ratiom 

Geographlc Area: 

INTRODUCTION 

95285-CLO 

Monitoring (closeout) 

NOAA 

$121,000 

$0 

$121,000 

1 year 

Gulf of Alaska 

Subtidal organisms 

Subtidal sediments were found to be contaminated by oil at five locations in the Gulf of Alaska 
(GOA) in 1989. Although hydrocarbon contamination was usually confined to shallow 
sediments (0-3 m) in GOA, sediment contamination reached a depth of 20m at at least one 
location (Chugach Bay). Recovery rates of subtidal marine sediments contaminated by 
petroleum hydrocarbons at the latitude of GOA are poorly known. Recovery to background 
levels of hydrocarbons in subtidal sediments at the contaminated sites in GOA may be nearing 
completion. The purpose of this project was to determine the amount of oil remaining in the 
subtidal environment at the locations formerly contaminated by o:i.l in GOA sediments there 
and to compare the amount of oil remaining in sediments at those locations with that at 
comparable locations in Prince William Sound. 

This study wiU provide the first assessment since 1990 of the contamination of subtidal 
sediments by Exxon Valdez oil outside Prince William Sound. The study will provide 
information on environmental hydrocarbon concentrations of use to the study on subsistence 
food [Project Identification Number (PIN), 94279] and the clam study (PIN 94081). 

NEED FOR THE PROJECT 

The resource that will be monitored is subtidal sediments in the bathymetric depth range of 0 
to 100 m on the Kenai and Alaska Peninsulas. Demersal fish, benthic invertebrates, certain 
diving birds and mammals prey on organisms associated with subtidal sediments. Investigators 
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Subtidal Monitoring: Northeastern Gulf of Alaska Project Number: 95285-CLO 

attempting to restore or monitor recovery of populatio~ of these organisms following the Exxon 
Valdez oil spill will need to know the concentrations of petroleum hydrocarbons present in these 
sediments. 

PROJECT DESCl!UPTION 

A. 

1. 

2. 

3. 

4. 

B. 

Objecftives 

Determine the composition and concentration of petroleum hydrocarbons from the 
Exxon Valdez oil spill in intertidal and subtidal sediments (0-100 m) in the Gulf of 
Alaska by GC/MS.· 

Compare concentrations of hydrocarbons in subtidal sediments outside Prince William · 
Sound with concentrations at comparable depths inside the Sound. 

Compare concentrations of hydrocarbons in subtidal sediments outside Prince William 
Sound in 1994 with concentrations found at the same stations in 1989 and assess the 
extent of recovery of those sediments. 

Complete hydrocarbon analysis of sediments collected in Prince William Sound in July 
1993. . 

Methods 

The methods will be similar to those employed for sediment sampling under the Natural , 
Resource Damage Assessment Subtidal Study Number 1. They are summarized briefly below. 
Sediment samples will be collected at· one intertidal station and five subtidal stations. Intertidal 
collections will be made at a single tidal height in the range of + 1 to -1 m relative to mean , 
lower low water (MLL W) depending on the distribution of fine sediments. Three samples, each 
a composite of 8 subsamples, collected randomly along a 30 m transect laid parallel to the 
shoreline will be taken at each intertidal site. These samples will ~e collected at low tide or by 
divers. 

Subtidal sediment collections will be made at 3, 6, 20, 40 and 100 rn below MLL W. Collections 
at 3, 6 and 20 m will be made by divers on transects laid along the appropriate isobath and 
sampled in the same way as described above for the intertidal transects. Samples taken at 
depths below 20m will be collected with a Smith-Mcintyre grab. Three grabs will be taken at 
each depth. Four subsamples will be removed at randomly selected points within each grab. 
The subsamples will be combined to fon;n one sample per grab. 

All samples collected by hand (including those removed by hand 'from the Smith-Mcintyre grab) 
will be taken from the surface (top 0-2 em) of the sediment column. Samples taken by hand in 
the intertidal region will be collected using a chrome7plated brass core tube (3.6 ·em inside 
diameter) and chrome plated spatula. Each subsample will be transferred to a sample jar using; 

2 

.I 
··~ 

\ 

I 

·m 
I 
l 

m 
I 

I 
i 
I 

. i 
' I 

I 

I 

T 

I 
I 
I 

~~ ! 
r 

'J 
' 

, . I , . 
' I I 

:J 
I 

I 

·) 
I 

~\·! 

I 
I 
I 

. I 
I 



I 
~· 
I 

~-

I : 

I 

I 

I 
n 

r: 
u 

L' 
~J 

Subtidal Monitoring: Northeastern Gulf of Alaska Project Number: 95285-CLO 

the spatula. The core tube and the spatula will be washed, dried and rinsed with methylene > 

chloride between samples. Sample jars will be cleaned to EPA specifications for hydrocarbon 
sampling. The jars will be fitted with teflon lined caps also cleaned to EPA specifications. 
Samples will be placed in coolers with ice immediately after collection and will be frozen within 
an hour. Appropriate blanks will be coUected at each site. Chain of custody procedures will be 
followed after collection of all samples. 

c. Schedule 

Sediment sampling wasl be conducted in July 1994. Chemical analyses will be completed by 
November 1994. Data compilation and analysis will be completed by March 1995. A progress 
report will be submitted in November 1994 and a final report will be completed by April 1995. 

D. Technical Support 

The project will require technical support in hydrocarbon chemistry (UV spectrophotometry and 
gas chromatography /mass spectrometry). The chemistry will be performed at the Auke Bay 
Laboratory. 

E. Locatiollll 

This project sampled 7 sites in the Gulf of Alaska (2 reference sites and 5 contaminated sites) 
1 and four sites in Prince William Sound (2 reference sites and 2 contaminated sites). The sites 

were Black Bay, Tonsina Bay, Windy Bay, Chugach Bay, Halla Bay, Katmai Bay, Wide Bay 
Moose Lips Bay, Northwest Bay, Olsen Bay and Sleepy Bay. Except for Wide Bay which was 
sampled only in 1989 all sites were sampled once in 1989 and in 1990 under the NRDA 
program. 

PROJECT IMPLEMENTATION 

Name 
Stanley Rice 
Charles O'Clair 
Jeffrey Short 

Responsibility 
Overall management 
Management of data analysis and report writing. 
Management of chemical analyses. 

COOIIDINATION OF HNTEGRA.TED RESEARCH EFFORT 

The agency will contribute, partially, the management salaries of Rice, O'Clair and Short 
( -$34K). The project will pay the salaries required for field work, analytical chemistry and 
data analysis. During the time period October 1, 1993 to September 30, 1994 the agency will 
complete hydrocarbon analysis, data compilation and analysis and report writing for the field 
study conducted in Prince William Sound in July 1993. 



Subtidal Monitoring: Northeastern Gulf of Alaska 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

97.9 
3.0 
0.0 
5.4 
0.0 

106.3 
14.7 

121.0 
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P~riilmce WftRUam Sonnndl Phlik SaUmonn Stock lldel!lltifncatiim:n aiDJ.d MonJi.to~riimtg 
Stuuliies (CW'Jf) 

Projec~ Numbeir: 

'Pmposed By: 

Cost FY'96: 

'fotal Cost: 

1Iliujumred Reso1Ulrce/Semce:' 

iNTRODUCTION 

95320B 

General ~estoration (continuation of 94320B) 

ADFG 

$260,500 

$248,600 

$509,100 

2 years 

Prince William Sound 

' Pink salmon 

In the decade preceding the Exxon Valdez Oil Spill (EVOS) production of pink salmon 
Oncorhyncus gorbuscha in Prince William Sound (PWS) ranged from 10 to 15 million fish and 
represented an important component of the commercial fishery on salmon. Much of the 
spawning for pink salmon (up to 75% in some years) occurs in intertidal areas. These areas are 
susceptible to marine contaminants and there is strong evidence the March 24, 1989, Exxon 
Valdez Oil Spill (EVOS) adversely affected spawning success and early marine survival in Prince 
WHliam Sound. 

' 
Salmon populations impacted by the EVOS are heavily exploited in commercial, sport, and 
subsistence fisheries and their restoration can most effectively be achieved through more 
sensitive'management of the commercial fishery. The populations (stocks) :in areas heavily 
impacted by the EVOS are present in fisheries dominated by hatchery fish. The management 
of this mixed stock fishery has historically been based on maintaining good temporal and spatial 
distribution of spawning escapement for groups of stocks, in eight major fishing districts. The 
success of this 'management strategy relies upon the manager's ability to control stock-specific 
exploitation rates. Restoration premised on stock,_, specific m.anagement of the commercial 
fishery wiU require accurate inseason estimation of the stock composition of the catch if 
different harvest rates are to be ach:i.,eved for damaged wild stocks versus hatchery stocks. This 
project will provide those estimates. 

The foundations for this project were firmly established m feasibility studies which were 
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PWS Salmon Stock ID and Monitoring Project Number: 95320B 

conducted beginning in 1986 and extending through 1988. During the damage assessment 
process large scale tagging and recovery projects were instituted and perfected by Natural 
Resources Damage Assessment (NRDA) Fish/Shellfish (F /S) Study #3 . Damage assessment 
funds were expended for tagging hatchery :releases of pink salmon in 1989 and 1990 and wHd 
populations of pink salmon in 1990 and 1991. Tag recovery efforts for wild and hatchery pink 
salmon were funded by damage assessment funds in 1989, 1990, and 1991 and by restoration · 
funds in 1992. Following the loss of funds for further tagging of hatchery stocks of pink salmon 
in 1990, the private non-profit aquaculture associations in Prince WiHiam Sound have continued· 
to tag pink salmon releases at their own expense. Prince WiUiam Sound Aquaculture 
Corporation, Valdez Fisheries Development Association, and the Alaska Department of Fish 
and Game pooled their resources to come up with approximately half of the funds required to 
field a full fledged pink salmon tag recovery effort in 1993, with the Trustee Council providing 
matching funds. This proposal is to request the same matching funds for the 1995 season. 

NEED FOR mE PROJECT 

Populations of wild pink salmon in PWS which were injured by the EVOS continue to 
experience poor reproductive success. These populations must be protected from other sources 
of injury or mortality which could further reduce their long term reproductive success. 

Aduh returns from injured wHd populations mingle with other wild and hatchery populations in 
PWS waters' and aU are heavily exploited by commercial fisheries. Successful restoration of 
injured populations will require that they be exploited at a lower rate in these fisheries until 
their reproductive rates return to historic average levels. Minimizing the exploitation of injured 
wild populations wiU insure that sufficient numbers adults from enter streams to spawn. This 
project provides fisheries managers with real time estimates of the numbers of wild and · 
hatchery fish in comp1ercial harvests. These estimates enable managers to identify areas where 
exploitation of wild populations can be minimized while permitting the timely harvest of 
economically important hatchery returns. 

PROJECT IDESJJ:GN 

This project is designed to provide estimates of hatchery and wild fish contributions to 
commercial and cost recovery fisheries of pink salmon in Prince WilHam Sound. The project is 
funded by the Alaska Department of Fish and Game, Prince William Sound Aquaculture 
Corporation, Valdez Fisheries Development Association, and the OH Spill Trustee Council. The 
project will be administered and supervised by the Alaska Department of Fish and Gam~. 
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PWS Salmon Stock ID and Monitoring Project Number: 95320B 

A. · Objectives 

1. Make inseason estimates of the temporal and spatial contributions of tagged hatchery 
stocks of pink salmon to PWS commercial and hatchery harvests based on the number of 
tags detected in adipose clipped fish which are recovered during catch sampling; 

2. Provide timely in season estimates of hatchery and wild stock contributions to harvests by 
time and area to fisheries managers; 

· 3. Use data from fully decoded tags recovered from commercial catches, cost recovery 
harvests, and hatchery brood stock to verify or adjust in season contribution estimates; 

4. Estimate marine survival rates for each uniquely coded hatchery release group and; 

5. Write a final report which summarizes temporal and spatial distributions of hatchery and 
wild contributions to commercial and cost recovery harvests in PWS, survival estimates 
specific to each hatchery release group, and fisheries management actions taken to 
reduce the exploitation on wild stocks based on in season estimates of the stock 
composition of fisheries harvests. 

B. Meftllnmls , 

Tag recoveries will be made from a stratified random sample. Fisheries will be stratified by 
district, discrete time segments and processor. For each stratum, 15% of the pink salmon 
commercial harvest and the cost recovery harvest will be scanned for fish with a missing adipose 
fin. Catch sampling will be conducted in processing plants located in Cordova, Valdez, 
Anchorage, Whittier,, Kenai and on floating processors. Brood stock sampling will also occur at 
all 4 PWS pink salmon hatcheries. A minimum of 50% of the daily brood stock requirements at 
each hatchery will be scanned for fish with missing adipose fins. 

In the catch, cost recovery and brood stock samples, the total number of fish scanned and the 
total number of fish with missing adipose fins will be recorded. The heads of fish with missing 
adipose fins wiH be removed, labelled and shipped to the Tag Lab in Juneau for tag removal 
and decoding. Tag recovery, scanrring, and catch data will be merged in a computer data base 
and returned to Cordova for analysis. 

C. SclluedhmRe 

June 20- ·Sept 15, 1995 

Nov 30, 1995 
Jfan 30, 1996 

Tag recoveries in commercial fisheries, cost recovery harvests, 
· and brood stocks. Inseason catch stock composition estimates 
by time and area for management of commercial and cost 
recovery fisheries. 
Draft Report 
Final Report 
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PWS Salmon Stock ID and Monitoring Project Number: 95320B 

ADFG will supply biometrics support to ensure that project methods and data analyses wiH 
provide inseason stock contribution estimates at levels of accuracy and precision required for 
management of wild stocks in PWS. 

Sampling of salmon catches from commercial and cost recovery fisheries will occur in shore 
based processing plants in Cordova, Valdez, Whittier, and Kodiak and on floating processors in 
PWS. Extraction and decoding of tags will be accomplished by the ADFG coded wire tag lab in 
Juneau. All data analyses wiU be completed :in Cordova with assistance from Anchorage based 
Alaska Department of Fish and Game biometrics staff. 

PROJECT l!MPlLlEMENTA'li'ION 

This project :is appUed research which has direct and :immediate appHcat:ions to ADFG's 
statutory obHgat:ion to manage fisheries. Feasibility studies for the massive coded wire tagging 
and recovery operations required to manage PWS pink salmon were conducted by ADFG and 
the local, private aquaculture associations for two years prior to the EVOS. These agencies 
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developed the methods described for this project, they have the infra-structure (e.g. the ADFG / __ ~-
coded wire tag laboratory) in place for large scale tagging and tag recovery operations, and they , 
are the logical choice for conducting this project. 

The project is proposed as a cooperative effort to be funded by the Trustee Council, ADFG, 
and PWS aquaculture associations. Coded wire tags recovered by this project are presently 
applied by Prince William Sound Aquaculture Corporation (PWSAC) and Valdez Fisheries 
Development Association (VFDA) at their expense. The annual cost of tag application by these 
private non-profit corporations is approximately $160 thousand. Funds provided by the EVOS 
Trustee Council for tag recovery activities will be matched in part by ADFG, PWSAC and 
VFDA. Funds from the latter two sources will be conveyed to AlasJca Department of Fish and 
Game through cooperative agreements. 

COOJliDiNATION OJF ITNTJEGRATJEID RESEARCH EFFORT 

The monitoring, research and restoration objectives of this project are integral to the success of 
ecosystem research and restoration efforts described by the Sound Ecosystem Assessment 
(SEA) plan. It is an :integral part of a package of proposed projects including the SEA (95320), 
the Salmon Otolith Marking (95320c), and the Pink Salmon Egg and Nevin Mortality (95191) 
projects. This project monitors the total returns and survival rates of wild stocks identified as 
damaged by the Pink Salmon Egg and Alevin Mortality Study (95191) and provides information 
critical to their restoration. This project provides survival estimates for individual release groups 
from the Experimental Release component of the SEA proposal!.. These estimates are critical to ~-
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PWS Salmon Stock ID and Monitoring Project 'Number: 95320B 

several components of SEA including those investigating: 

L The dependence of pink salmon survival on sea surface temperatures, and other 
oceanographic features of PWS during the fry and juvenile life stages. 

2. The dependence of pink salmon survival on the abundance, size, growth rate, and 
distribution of pink salmon, fry and juveniles and, zooplankton population distribution, 
abundance, and species composition, and 

3. Pink salmon survival in relation to abundance, size, growth rate, and distribution of pink 
salmon fry and juveniles and the abundance distribution, size, and species composition of 
predator populations. · ' 

This project is also directly linked to the proposed Otolith M"arking project . Otolith marking is 
a logical extension of marking technology which will ultimately replace many of the functions of 
coded wire tags and provide more accurate and precise estimates of hatchery and wild · 
contributions to salmon catch~s a:Q.d escapements in PWS at less expense. Howeve'r, until otolith · 
marks can be applied, coded wire tagging and.recovery projects will continue to provide. those 
estimates. 

This project will integrate tender fleet tracking, processor plant logistics, and crew scheduling 
with existing ADFG salmon port sampling projects. Local aquaculture .associations which apply 
tags as part of study 95320 provide aU tagging, fry release, sales harvest, and brood stock data 
necessary for data analysis. Aquaculture associations also provide room, board, and logistics 
support for brood stock samplers at their hatcheries. Air charter and boat transportation 
required to get samplers to remote locations in, PWS will be shared with other projects having 
similar needs. 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

175.1 
12.0 
26.6 
14.7 
4.0 

232.4 
28.1 

160.5 

5 
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Otolith Tb.e:r:rnms.li Mass Man-lkim1g of Hantcllll.ecy Reared Pli.nk Saimo!Ill ii.Jm Prince 
Wiliiam §ouimd 

Project Number: 

R.estoratiollll Category: 

Cost FY .95: 

Cost FY 96: 

Totall Cost: 

Geographic Area: 

Injured\ Resomurce/Sernce: 

INTRODUCTiON 

· 95320C 

General Rest?ration (continuation of 94320C) 

ADFG ··, 

'$642,200 

Unknown 

Unknown. 

· · 4 years 

Prince William Sound 

Pink salmon 

Each year approximately one half billion" wild pink salmon fry emerge from the streams of 
Prince William Sound (PWS) and migrate seaward. Adult returns of wild pink salmon to PWS 
averaged approximately 10 million fish annually over the last two decades. The·huge fry 
outmigrations and subsequent adult returns of pink salmon play major roles in the Prince 
William Sound (PWS) ecosystem. Both juveniles and adults are important sources of food for 
many fish, birds, and mammals. Adults returning from the high seas also convey needed 
nutrients and minerals from the marine ecosystem to estuaries, freshwater streams, and 
terrestrial ecosystems. Wild pink salmon. also play a major role in the economy of PWS because 
of their contribution to commercial, sport, and subsistence fisheries in the area. · 

PWS pink. salmon returns originating from brood years subsequent to the EVOS have been 
aberrant or weak. Returns of wild and hatchery pink salmon in 1991 were only slightly below 
the mid-point of the pre-season forecast but arrived late and had very compressed run timing. · 
The fish were also small and in advanced stages of sexual maturity long before reaching their 
natal streams. As a result of this small size and advanced maturity, the fish were of little 
commercial value. Returns of pink salmori in 1992 and 1993 were far fewer than expected. The 
1992 return of wild pink salmon was the fourth smallest even year return in the last 30 years 
and the hatchery return was less than one third of expected. The 1993 return of Wild pink 
salmon was the third smallest in the last 30 years and the hatchery return was less than one 
fifth of expected. · · · · 

1' 
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Pink salmon returns to PWS are dominated by hatch~ry produced fish. In addition to their . 
dominance in the catch, hatchery stocks may also complicate management of PWS fisheries by 
straying into streams and spawning with wild fish. The magnitude and range of straying by both 
hatchery and wild pink salmon stocks in PWS may siglrificandy influence the success or failure 
of restoration efforts directed at wild stocks. The defimtion of what constitutes a wild 
population and the scale of restoration efforts may change if significant straying also occurs 
among wild populations. U straying of hatchery fish is significant and does lower the fitness of 
wild populations, restoration efforts which concentrate on insuring that spawning escapement 
goals are met may fail if no attention is given to the origins of the escapement. 

Coded wire tags have been the tool of choice for applying unique marks to populations of pink 
salmon in PWS. The methodology has been used extensively to estimate hatchery and wild stock 
contributions to commercial harvests and has also been used in preliminary straying research. 

_Despite its usefulness, there are drawbacks to coded Wire tag technology. Approximately 1 
million coded-wire tags must be applied to pink salmon fry each year to obtain catch 
contribution estimates for returning adults. Tagging and recovery are both very labor intensive 
and the number of tags applied and recovered are sometimes inadequate for the levels of 
accuracy and precision desired. Coded wire tags are also intrusive, tags can be shed, and tagging 
may affect subsequent survival. Tag loss through shedding and differential mortality of tagged 
individuals affects subsequent estimates of adult returns based on tag recoveries. There is also 
recent evidence that poor placement of coded-wire tags may cause salmon to stray. 

Because of the cost and problems associated with coded wire technology, other alternatives for 
marking larger portions of populations with relatively :inexpensive non-intrusive methods must 
be investigated. By marking most or all of the fish in a population, sample sizes at the time of 
tag recovery can. be much smaller withqut affecting the accuracy and precision of contribution 
estimates. Non-intrusive marks which cannot be shed and which do not affect survival or 
behavior wiU eliminate important sources of error. in mark-recapture population and straying 
rate estimates. 

NEED FOR TJHIEJPROJJECT 

Development of. a -precise and less expensive stock separation tool will benefit wild salmon. 
Fishery managers will obtain a .more powerful tool for use in reducing fishery exploitation on 
damaged wild stocks. The reduced cost of otolith marking compared with coded-wire tagging 
will allow restoration of salmon stocks with less impact on funds available for other species. The 
technique wiU initially be developed for pink salmon in Prince WiUiam Sound, but will likely be 
used for other salmon species in the EVOS impact area in the future. The communities of 
Homer, Seward, Valdez, and Cordova will be most affected by this project, since the economy 
in these communities is based on the salmon resource. 

The tetracycline marking component of this project is designed to test the feasibility of a 
potentially powerful research and monitoring tool for wild populations of salmon in PWS. Wild 
populations of salmon are vital to the he3lth of the marine, freshwater' and terrestrial portions 
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Otolith Marking of PWS Hatchery Salmon Project Number: 95320C 

of the PWS ecosystem and to the fishing industry which is the cornerstone of the area economy. 

IP'ROJJECT JI]JE§CRJIPTION 

This project wiH develop otoHth mass marking as 'an inseason stock separation tool for salmon. 
·This data is essential information used· by fishery managers to reduce fishery exploitation rates 
on damaged wild salmon stocks. Coded-wire tags are presently used for this purpose, but 
otolith marking is expected to provide more accurate information at a lower cost. Recognizing 
the need to develop mass marking technology for pink salmon in PWS, the Alaska Department 
of Fish and Game (ADFG) and Prince William Sound~ Aquaculture Corporation (PWSAC) 
reviewed the feasibility of otolith thermal marking at PWS hatcheries as well as otoHth recovery 
in the commercial fisheries. 

Otoliths are small bones in the inner ear of fish. These bones can be marked through 
'systematic changes in water temperature during egg incubation. The resulting marks are ban:ds 
of light and dark material in the otolith similar to the bands in a tree. These induced marks can 
be used to identify hatchery-produced salmon in the fishery. Because all hatchery-produced 
salmon are marked using this technique, the· cost of catch sampling is expected to be reduced, 
and the precision of inseason stock composition e,stimates are expected to be improved; 

This project will be cpnducted cooperatively by the ADFG, PWSAC, and Valdez Fisheries 
Development Association .(VFDA); In 1994, PWSAC and VFDA will install the necessary 
equipment and otoHth mark all pink salmon embryos in the Armin F. Koernig (AKJF), Wally H. 
Noerenberg (WHN), Cannery'Creek (CCH), and Solomon Gulch (SGH) hatcheries. The 
equipment wiU be installed in the summer of 1994, and marking will begin after the embryos 
have passed the eyed stage of development. Heated water wiU be introduced at the hatchery 
head troughs allowing treatment ·Of millions of pink salmon embryos simultaneously. 
The project wiU be conducted over two pink salmon lifecycles, marking both odd- and even- · 
broodHne fish. This approach is necessary because (1) 35% and 75% of odd- and even
broodHne spawners utilize intertidal habitats, respectively, and (2) experience with two complete 
lifecycles is needed to fully develop a program that integrates induced l?anding code quality, 

. otolith processing rates and costs, and· statistical designs for .catch ~sampling. Cyclic temperature 
changes in salmon redds associated with the ~emi-diurnal tide produce natural otoH.th banding 
patterns m intertidal-spawning pink salmon. Embryos rearing in upstream redds are exposed to 
less regular stream temperature changes. Interannual differences in the proportion of upstream 
and intertidal· spawners and natural stream temperature flucuations may produce very different 
natural otolith banding patterns in 'wild pink salmon populations in different years. It is essential 
that the relationship between wild salmon otolith banding patterns, induced :otolith banding
code quality, otoHth processing rates,' and catch sampling design be fully integrated in the 
program. The quality of induced ·otoHth banding-codes and natural banding patterns in w:i.ld 
populations w:i.ll affect the ability of otoHth readers to 'identify 'marked' fish. A reduction in the 
reader's ability to identify marked fish wiU affect the sample sizes needed to estimate stock 
composition, the total cost of otolith processing, and ultimately the efficacy of the program. 
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The feasibility and cost-effectiveness of sampling the commercial catch for otoliths will depend 
upon whether a representative sample can be collected from the fishery. Estimation of stock 
composition in commercial catches has always been important for effective fisheries 
management Several sampling techniques will be evaluated in 1995 using fin-clip experiments 
to determine if a truly random sample is obtained frob each tender load. 

When otolith marked fish return as adults in 1996 and 1997, approximately 13,000 pink salmon 
otoHths will be processed in each year to estimate stock composition and corresponding 
confidence levels in PWS fisheries. The catch sampling program will also evaluate the variation 
in stock composition among tenders as well as between processors. A cost function for catch 
sampling will also be developed. This information will be used to produce an optimum 
allocation of sampling resources among tenders and processors. Monte Carlo simulation 
techniques will be used in conjunction with the data collected in this study to·assess sampling 
power and refine sample sizes. 

The ADFG Otolith Laboratory has the expertise required to rapidly process large numbers of 
otoHths. Approximately 250 otoliths can be processed and decoded by a single experienced 
technician within a working day. In 1993, the Otolithr Laboratory processed 2,300 otoliths. 
These otoliths were recovered from Hawk Inlet commercial fishery catches and were used to 
estimate pink salmon contributions from the Gastineau Hatchery operated by DIPAC near 
Juneau. 

A component of this study (objective 4) is designed to test the feasibility of chemically marking 
fish otoliths or skeletal parts by short term immersion in a dilute solution of tetracycline during 
the embryo or emergent fry life stages. Tetracycline has been used very successfuUy to apply 
chemical marks in many other fish species. Tetracydine is now regularly permitted by the 
United States Food and Drug Administration (FDA) for use as an antibiotic and otolith 
marking agent on fish destined for human consumption. Marks from tetracycline are permanent, 
relatively easy to apply, easHy recognizable, and at low dosages do not appear to be alter fish 
survival. While the most widely reported means of applying tetracydine is by feeding, several 
investigators have reported successful marking of fish species by immersion in dilute solutions of 
the chemicaL Spot and pinfish, coregonids, and striped bass, have all been successfully marked 
using immersion methods. There are less documented instances of pink and chum salmon 
having been successfully marked by immersion as well. While probably not cost effective for 
large hatchery releases reared in massive flow through' incubator systems, tetracycline 
immersion is an attractive alternative for marking much smaller wild populations of pink · 
salmon as the migrate out of their natal streams as fry. Marking the total fry population in a 
stream provides an accurate and precise tool for estimating total aduh returns and survival. As 
a non-intrusive method which- does not appear to alter fish behavior, chemical otolith marking 
may also provides a powerful tool for investigating straying among wild populations. 

A.. Objec~ives 

1. Develop engineering designs and install otolith thermal marking equipment in the AFK, 
WHN, CCH, and SGH hatcheries. 
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2. Apply otolith thermal marks to all pink salmon embryos rearing in the AFK, WHN, 

3. 

4. 

. · CCH, and SGH hatcheries. 

CoUect voucher samples and evaluate the·quality of otolith thermal marks applied to, . 
pink. salmon embryos at AFK, WHN, CCH, and SGH hatcheries._ 

Identify a feasible methodology for otolith marking wild pink salmon outmigrant fry 
using tetracycline. 

a. Test and refine remote field camp methods and equipment to be used for 
immersing wild pink salmon fry in tetracycline solutions for up to 18 hours at 
varying temperatures, , · 

b. determine the minimum immersion time and temperature of pink salmon fry in 
tetracycline solution to insure that otoliths from 100% .of the individuals immersed 

'' have a uruque fluorescent tetracycline mark which is distinguishable from. otoliths 
selected randomly from a pool of individuals which are not immersed, 

c. compare short term growth and survival among pink fry which are treated with 
tetracycline following capture versus those which are not. 

B. Methods 

Objeetive 1 
Project concept designs wiU be· developed· for water heating systems at AFK, WHN, CCH, and 
SGH hatcheries. Key physical constraints and biological parameters considered in development 
of the designs wm include: (1) the hatchery floor plan and incubation water system, (2) historic 
pink salmon development and water temperature data, (3) current equipment on site, (4) 
approximate thermal marking schedule, and (5) an assumed temperature increase ·of 3.5° Cat 
each incubator. It is expected that the equipment needed for water heating will be installed in a 
module attached to the outside of each hatchery. This approach will eliminate the need to take 
up valuable space within each. hatchery for thermal marking equipment. Concept designs'will 
include a baUer with a self-contained glycol system and heat exchanger housed in a portable 
skid-mounted covered module. Fuel, water, and electricity will be provided to· each thermal 
marking module. Designs for plumbing and electrical installation will vary among hatcheries 
due to differences in the utility configuration at each site. 

Otolith marking technology has been developed at the Gastineau Hatchery operated by DJIP AC 
in Juneau, Alaska. The DIP AC thermal marking system has been successfuUy used to mark 120 
million pink and chum salmon ~mbryos in the hatchery. The DIP AC system cannot mark aU 
embryos simultaneously, but the hatchery operators have worked around the limitations to 
produce quality thermal marks. The experience gained at DIP AC wiH facilitate successful 
development of thermal marking technology at PWS hatcheries. · · 

Pink salmon will be marked during the egg-to-hatch stage at PWS hatcheries. This approach 
. will eliminate the need to degass the :incubation water. Gas saturation is usually not a problem 
for salmon embryos prior to hatch. Salmon eggs m~ntain a positive internal pressure which 
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allows them to tolerate total dissolved gases (TDG) up to 110-116%. It would be uncommon to 
have TDGs of greater than 110% in incubation process water, but it may be possible to drive 
TDGs this high through aggressive heating. TDGs will be monitored during the thermal 
marking process. After hatch, gas supersaturation may cause salmon alevins to develop gas 
bubble disease. Expensive degassing equipment would be required to otolith mark pink salmon 
alevins. 

Objective 2 
A unique otolith thermal banding code will be used for each pink salmon hatchery in PWS. A 
unique hatchery mark wiU provide consistency in both application and recovery of the mark. 
The thermal mark will be applied in the eyed-egg to hatch zone of the otolith. The eyed-egg to 
hatch window occurs between October and December, with an average length of 35 days. 
Approximately 22 days will be required to apply the thermal banding code at\each hatchery. 
The hatchery-specific codes will be composed of 5-7 thermal rings (Table 1).' A single code for 
each hatchery will allow estimation of survival rate by hatchery. However, hatchery operators 
may also need to estimate survival rate for three treatment groups within each hatchery. In this 
case, a treatment-group code composed of three thermal rings w:i.U be applied in addition to the 
hatchery-specific basemark to distinguish among treatment groups. 

Table 1: Proposed basemarks for PWS pink salmon hatcheries. The thermal schedule 
describes the actual temperature regime. The letter "H" refers to the relatively 
Hot water, and "C" refers to Cold; the difference between the two temperature 
levels being 3.5 degrees Centigrade. The .number direcdy before the thermal level 
is the number of rearing-hours at that leveL Numbers in parenthesis before an 
"X" denote the number of repetitions. 

Facility Thermal Schedule Banding Pattern 

Cannery Cr. (3X)48H:24C,(1X)96H:24C,'(3X)48H:24C IIJIJI JIImi 

WHN - ( 4X)48H:24C,(1X)96H:24C,(2X)48H:24C 

AFK ( 5X)48H:24C 

VFDA (7X)48H:24C 

Objective 3 
Quality control during mark application is an important part of the otolith thermal marking 
program. Quality control is related to mark decoding, since it will largely determine a reader's 
ability to properly identify the mark. The placement of the thermal banding code on the otolith 
is critical to mark quality. The banding code will be applied by lot (group of eggs taken on a 
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single day) or groups of lots, when the embryos are at the appropriate stage of development. 
Each incubating appliance wiU be sampled to ensure the mark was ,correctly applied. We, 
expect that developmental stage and thus basemark placement will differ among lots within the 
hatchery. Temperature recorders will be installed at various points in the incubation system 
during mark application to document temperature changes. 

A stratified-random sampling design, will be employed to estimate th~ proportion of unmarked 
otoliths at each JPWS pink salmon hatchery: One month after mark application, a random 

'sample of alevins will be taken from each lot, preserved in 100% ethanol, and sent to the 
ADFG Otolith Laboratory in Juneau. Sample. sizes will be selected in proportion to lot size, but 
a minimum of 100 alevins wiU .be taken from each lot. At least thirty alevins will also be 
collected from each of 20 streams during the annual pre-emergent fry survey conducted by 
ADFG. The samples will be used initially to validate that each hatchery-specific code was 
properly applied. Blind tests will then be conducted to estimate the proportion of alevins 
marked at each hatchery. A reader's ability to distinguish hatchery-specific codes, and marked 
otoliths among unmarked otoliths will used to determine the proportion marked.· The set of 
otoliths for the blind tests will be obtained from a random:subsample of alevins {n=300) taken 
from each hatchery sample combined with 600 wild alevins (total 1800 otoliths). Samples from 
an so~rces will be randomly combined to construct six test sets 'of otoliths {n=300). This test 
design will result in a composition of otolith types very similar to that encountered in samples 
taken from the commercial fishery when the fish return as adults. Two blind tests will be 
conducted with each of three readers. · 

JBH.nd tests wiU be conducted at the ADFG Otolith Laboratory in Juneau. After the otoliths are 
extracted from the alevins, they wiH be fixed to a glass slide with thermo-plastic cement. A 
grinding wheel wiH be used to remove material from one side of the otolith and expose the 
internal structures. The depth of grinding will be monitored by repeated viewing under a 
dissecting microscope. After the internal bands are exposed, the thermal mark will be decoded 
under a compound microscope. 

Objective 4 
Marking feasibility studies will be conducted adjacent to the Prince WiHiam Sound Aquaculture 
Corporation Cannery, Creek Hatchery in Unakwik Inlet, PWS, using equipment identical to that 
proposed for future field camp use. Fry for the study wiH be donated by the hatchery. 

a. , Testing Marking Procedures , 

A buffered solution of tetracyclline hydrochloride (Tetra-hac) diluted to 400 parts per million in 
fresh water will be used to mark an treatment groups in this experiment. Although lessor 
dosages have been successfuUy useq for some warm water species, this dose has been used with 
success in chum salmon. Emergent hatchery pink salmon fry immersed in this dose for 24 hours 
during a small test conducted by the Cordova ADFG staff in the March of 1994 had no short 
term mortalities and exhibited no signs of stress during exposure. Short also reported that 

, results improved to a point with increasing temperature and length of immersion. This study 
will test 12 unique combinations {ty) of immersion time (i) and temperature (j). Immersion 

7 



Otolith Marking of PWS Hatchery Salmon Project Number: 95320C 

times of 3, 6, 12 and 18 hours (i = 1,2, 3, and 4) win be tested at 2°, 5°, and go C (j = 1,2, and 
3). There will be five replicates (r = 1,2,3,4, and 5) for each tY. 

Sharr et aL (1994c) observed as many as 50,000 fry migrating daily from moderate sized pink 
salmon streams during tagging and enumeration studies conducted in PWS in 1990 and 1991 as 
part of NRDA JF /S Study 3 . Larger streams having peak daily fry outmigrations of 100,000 fish 
per day may be considered for enumeration and tagging studies if otolith marking proves to be 
feasible. Projections of costs and logistics constraints indicate that heating water and loading 
densities for immersion baths will be the factors which define the upper limit of chemical 
otolith marking at a remote field camp. Present projections for fry handling and personnef time 
as well as fuel and camp supply needs indicate that a typical two person crew at a remote fry 
enumeration camp can heat approximately 540 liters of tetracydine solution daily for marking 
fry. Under these constraints, loading densities of approximately 2,500 fry per -treatment bag 
(approximately 180 fry per liter) must be possible if 100,000 fry are to be marked daily. Local 
aquaculture associations use loading densities as high as 320 fry per liter of aerated water for 
fry transport operations. lit is Hkely that loading densities that high wiU result in significant 
mortalities among fry in a heated tetracycline immersion bath but it is assumed that the 
required densities of 180 fry per liter can be maintained. This experiment will also test that 
assumption. 

Three 750 liter water baths, one for each temperature treatment, wiU be prepared in -large 
insulated fish totes. Water wiH be heated and maintained at temperature by thermostatically 
controlled electric immersion heaters supplied by a gasoline powered generator. Fry emerging 
from hatchery incubators will initially be divided into 60 groups (12 treatments x 5 replicates) of 
600 individuals each. Each 600 fish group will be placed in a dear polyethylene bag containing 
four liters of hatchery (stream) water at ambient stream temperature. Compressed air will be 
supplied to each bag via air stones to insure that fry receive adequate oxygen. A pre-mixed 135 
ml. buffered tetracycline solution prepared by dissolving 2.25g of Tetra-bac and 2.0g dibasic 
sodium phosphate in 135ml of warm (-30oC) fresh water will be cooled to stream temperature 
and added to the each of 60 treatment bags. Fifteen additional bags wiU be left untreated and 
used for controls ( cy) to test the effects of tetracycline on survival at different temperatures and 
exposure times. Treatment bags and control bags will be transferred in equal ~numbers to each 
of the three heated water baths. The water temperature in treatments bags will be monitored 
and when all bags in a tote have reached the desired immersion temperature~: timing for 
duration of immersion will begin. At the endpoints of each time treatment, five treatment bags 
wiU be removed from each of the three totes, transferred to a saltwater enclosure in front of the 
hatchery and allowed to cool to ambient seawater temperature. Fry from each bag will then be 
transferred to separate saltwater rearing cylinders constructed of fine meshed plastic screen 
(vexar). In addition, at the start of the treatment day fifteen groups of 600 fry each will be 
transferred directly from. the hatchery into saltwater rearing cylinders. These fry will act as 
controls for testing the marking effectiveness of each of the 12 treatments. AU treatment and 
control groups will be held and fed jn saltwater rearing pens for four weeks to insure that the 
treatment band is deposited on the otolith and that otolith growth occurs beyond the marking 
band. At the end of four weeks, fry from each rearing cylinder which represent one replicate of 
a treatment group will be transferred to a light proof black plastic bottle containing 90 %. ethyl 
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Otolith of JPWS Hatchery Salmon 

alcohol and shipped to the Alaska Department of Fish and Game Otolith Processing 
Laboratory in Juneau (Otolith Lab) for otolith removal and processing. 

b. Determining the Minimum Required Treatment 

If otolith marked wild populations are to be considered as being representative of other 
unmarked wild populations then one important criteria for marking success should be that 
application of the mark does not significantly 3ffect surVivaL The number of mortalities in ·each 
600 fish tr~atment and control group will be enumerated for the treatment and rearing periods 
and totaled. A one way analysis of variance will be· used to test for total mortality differences· 
between each treatment group'· and their correspQnding control. Any treatment which has total 
mortalities significantly greater than those observed in the corresponding control group will be 
eliminated from further consideration as a potential marking treatment. 

All otolith extractions and processing will be completed by the Otolith Lab. Initially a random 
sample of 30 otoliths from the first replicate of the maximum treatment group (18 hours at go 
C) will be mounted and processed to determine if the maximum treatment resulted in a . 
tetracycline mark. H some or all of the 30 otoliths .examined bear. no mark it will be assumed 
that lesser treatments are equally· or more ineffective, that tetracycline marking procedures 
tested are not effective, and that the experiment should be terminated with no further 
expenditure of funds for otolith processing. H all 30 otoliths are marked then a systematic 
search will be initiated to find the minimum treatment required to insure that a recognizable 
mark is produced in 100 percent of the indiViduals treated .. 

The systematic search for the minimum required treatment from among those having no effect 
on Sl!-rvival will proceed according to the following steps: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

30 otoliths from each replicate of t11 will be processed and examined by a trained 
observer. 
If all 30 are marked, 30 more otoliths from the first replicate tm will be extracted, 
mounted on slides then randomly mixed 'with 30 similarly prepared -otoliths from 
·the control group of fish c0• The trained observer will examine this pool of 60 
otoliths and attempt to correctly identify the treated individuals. 
H the observer correctly identifies all of the treated 'individuals from a pool of t111 

and c0, the procedure in step (2) will be repeated three more times for similar tub 

tm, tm, tn"' t115 and control pools. , 
H at any point in these. tests the observer fails to .detect a mark on an otolith 
which has been treated, the procedure will terminate for i = 1 and begin anew at 
step (1) for i=2 through 4. -
If the observer fails to classify any time treatments of temperature j=l with 100 
percent accuracy the steps (1) thrmigh (4) will be repeated for treatments tl2 
through· t 34• 

At. the first instance .of ·the observer correctly identifying all marked individuals in 
all replicates for a treatment tY it will be determined that this, is the minimum 
treatment suitable for marking. 

9 
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Otolith Marking of PWS Hatchery Salmon Project Number: 95320C 

Subsequent to identifying the minimum suitable treatment, 30 otoliths from each of the first . 
replicates of each remaining untested treatment group which had no significant mof1:alities may 
be examined to determine if more readily identifiable marks available and if accidentally 
elevated temperature in the field may adversely affect marking. J[f a more readily identifiable 
mark is identified, steps· one through three list above will be repeated for that treatment. If 100 
percent classification accuracy is achieved by the observer for all replicates of the treatment, 
this new treatment will be designated as the minimum treatment of choice and the former 
selecteo treatment will become the alternate treatment of choice. The decision as to which to 
use in future field studies will based upon which had the lowest mortality rate during treatment 
and subsequent rearing. 

c. Testing Effects of Tetracycline 

H results of the marking study indicate that tetracycline is a suitable marking·agent for use on 
wild pink salmon an FDA permit will be acquired for use in future years when marked fish are 
to be released. As part of the permit, the FDA stipulates that investigators must contribute to 
furthering the knowledge about the biological effects of tetracycline. Typically they require that 
a set of controls be maintained for each treatment application of the chemical and that results 
of treatments and controls be compared. Because fry are not being released, these comparisons 
are 'not required for this feasibility study. However, they can be done at no additional cost and 
by doing them, we may facilitate obtaining future permits when fish are to be released. 

Mortalities from each of the treatment controls (cu) which were held in fresh water but subject 
to time and temperature treatments will be enumerated and totaled for the treatment and 
rearing phases of the experiment. A one way analysis of variance will be used to test for 
significant differences between mortalities observed among controls and those observed in the 
corresponding treatment groups immersed in tetracycline (tur). 

c. Sched1lll.li.e 

This project will be conducted over one pink salmon life cycle for both the odd- and even
broodline populations. Embryos will be otolith marked in the fall of 1994 and 1995. The adult 
fish from the 1994 and 1995 year classes will return to PWS as adults in the summers of 1996 
and 1998. 

Table 2: 

Date 

2/94-.8/94 
10/94-12/94 
2/95- 4/95 
4/1/95 
7/95-9/95 

Schedule of activities for otolith thermal marking program over the duration of 
the project (FY 1994-1997). 

Activity 

Install water heating equipment at PWS pink salmon hatcheries 
Apply otolith banding codes to even-broodline embryos at hatcheries 
Apply coded-wire tags to even-broodline pink salmon fry at hatcheries 
Submit annual project report for FY 1994 
Develop a method to collect random otolith samples from tender boats 
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Otolith Marking of PWS Hatchery Salmon Project Number: 95320C 

10/95-12/95 Apply otolith banding codes to odd-broodline embryos at hatcheries 
2/96- 4/96 , Apply coded-wire tags to odd-broodline pink salmon fry at hatcheries 
4/1/96 Submit annual project report for FY 1995 · 
8/96-10/96 Recover thermally marked even-broodline adults from the commercial fishery 
8/96-12/96 Determine optimal allocation of sampling effort and refine sample sizes 
4/1/97 Submit annual project report for FY 1996 
8/97-10/97 Recover thermally marked odd-broodline adults from the commercial fishery 
8/97-12/97 Re-evaluate optimal allocation of sampling effort and sample size estimates 
4/1/98 Submit annual project report for FY 1997 · 

Table 3: Schedule of activities for tetracycline marking component in 1994. 

Dates 

4/5- 5/5 

5/5- 5/15 

5/15 - 9/15 
4/1/95 

D. Techmcall Support 

Activity 

Apparatus set up at Cannery Creek Hatchery, marking immersion 
treatments, and rearing of treatments and controls 
Dismantle and remove equipment at Cannery Creek and ship 
otolith samples to Otolith Lab 
Process otoliths' at Otolith Lab 
Submit annual. project report for FY 1994 

Data archiving services will be required to insure that all information obtained from this project 
. is adequately documented and catalogued. The ADFG Commercial Fisheries Management ,and 
Development Division will provide biometrics support for review of project methods and data 
analyses. The ADFG Otolith Laboratory will supply otolith mass processing expertise. 

This project will be conducted the PWS region. Embryos will be thermally marked at the 
AFK, WHN, CCH, and SGH hatcheries operated by the PWSAC and VFDA. Otolith ·code 
development and quality control work will be conducted at the ADF&G Otolith Laboratory in 
Juneau. In future years, an otolith catch sampling program will be developed. Catch sampling 
will likely occur in all PWS communities, as well as, Anchorage, Kenai, and Kodiak. Data ·· 
analyses and reporting will be· completed by ADF&G staff in Cordova and Anchorage. The 
tetracycline marking component of the project will be conducted at the CCH Hatchery. 

11 



Otolith Marking of PWS Hatchery Salmon Project Number: 95320C 

J?ROJTECT IMPLEMENTATION 

The ADFG will oversee instaUation of thermal marking equipment in PWS hatcheries and 
develop otolith catch sampling designs. The ADFG is responsible for managing the pink salmon 
resource in the JPWS area. In addition, the ADFG is responsible for the development, oversight, 
and evaluation of the salmon enhancement program. The ADFG has copsiderable experience ·in 
large-scale fish marking programs including ·the PWS coded-wire tag program. The existing 
ADFG fishery management program in PWS will provide salmon catch data needed to 
complete this project. The PWSAC and VFDA will install and operate otoHth thermal marking 
equipment at four pink salmon hatcheries in PWS. These organizations are the operators of 
these facilities. 

COORDINATION OlF INTEGRATED RESEARCH lEFIFORT 

The Otolith Mass Marking Project (94187) wiU be highly integrated with several other salmon 
restoration projects in PWS. This project will complement the Sound Ecosystem Assessment 
(SEA) program (Project 94320). SEA is a multi-disciplinary program designed to develop an 
understanding of the mechanisms regulating ecosystem function in PWS. During its first year, 
SEA will focus on the :interactions of pink salmon and herring with other components of the 
PWS ecosystem. Otolith marked fish will provide a valuable tool for examining interactions 
between wild and hatchery salmon during the early marine period .. The Salmon Growth 
component of SEA will utilize otolith marked juvenile pink salmon to (1) evaluate habitat 
overlap between wild an.d hatchery salmon, (2) compare size composition of wild and hatchery 
salmon in mixed schools, and (3) develop a tagging program to estimate juvenile salmon 
mortality within PWS and in the Gulf of Alaska. The Salmon Predation component of SEA will 
utilize otolith marked juvenile salmon to determine if predators select wild or hatchery salmon. 
Projects 94185 (Wild Salmon Straying) and 94192 (Hatchery Salmon Straying) were deferred in 
1994 to allow for development of otolith thermal marking and tetracycline marking technologies 
in PWS. Without the availability of a non-intrusive mass marking methodology it is unlikely that 
reliable estimates of total return, survival, and straying rates for wild salmon populations would 
be possible. Therefore, the monitoring, research and restoration objectives of .this project are 
related to severaL other projects including the Pink Salmon Genetics project-(94189), and the 
Pink Sahnon Egg and Alevin Mortality (94191) projects. 

lFY 95 JROOGE'lr ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

25.7 
1.6 

568.6 
10.4 
8.2 

614.5 
27.7 

642.2 
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Pur~h.ase of Isotope Radio Mass Spectrometer 

, Project Nmnbe:r: 

Restoration Category: 

Proposed By: 

Lead Tnll.stee Agency: 

Cost FY 95: 

Cost FY 96: 

Total Cost: 

Du.:ration: 

' 
Geographic Area: 

lnjmed Resomrce/Semce: 

:!INTRODUCTION 

' 94320!(3) 

Research 

University of Alaska 
Water' Research Center, Inst. of Northern Engineering 

ADFG 

'$257,400 

,$0 

$257,400 

1 year 

'' " 

l ' 

Prince William Sound 

Multiple resources 

The increased demand for stable isotope ratio analyses associated with studies, of ecosystem ' 
dynamics in J;>rince William Sourid has currently fim~d our analYtical capabilities almost to 
capacity. Projected demands for the FY95 year and beyond indicate that a major increase will 
occur in the number of samples associated ,with oil-spill relat'ed studies. This may mean 
substantial delays in data acquisition even if no serious machine breakdowns or personnel 
problems occur. The sample load from the SEA projects coupled with other proposed studies 
by both the Prince William Sound Science Center and the research mstitutes at the UAF 
indicate that a substantial increase in load in the order of several thousarid samples will occur 
next year. , · 

PROJECT DESCRIPTION 

This proposal seeks funds to purchase a Europa isotope ratio mass spectrometer , and support a 
technician to accomplish the projected analysis load in a timely fashion and to provide a buffer 
in case of a serious machine breakdown or personnel delays with our current system. The 
system proposed for purchase will analyze carbon and nitrogen isotope rqtios simultaneously 
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SEA: Purchase of Mass Spectrometer Project Number: 953201(3) 

and will allow efficiency of operation through the use of common components. We currently 
operate a Europa ANCA 20/20 machine and will aim at acquiring a similar piece of equipment. 

We are also requesting funds for a technician to operate the equipment. Our mass 
spectrometer technician, N. Haubenstock, is fully occupied in keeping the current equipment 
operational and with sample processing, data entry and associated tasks. She would be unable 
to maintain and operate two machines simultaneously without technical assistance. The 
enclosed budget provides for that assistance. 

We propose to house the system in the Water Research Center as part of the UAF Stable 
Isotope Ratio· Mass Spectrometry Facility. The Water Research Center has room in the air 
conditioned laboratory to house the instrument and the required regulated power and anciHary 
facilities such as a sample preparation laboratory. 

We request the funds to purchase a Europa automated mass spectrometry system complete with 
automated sample combustion system and the data handling capabilities. The price quoted for 
this system is approximately $145,000 with an additional $15,000 requested for the start-up 
materials including a Cahn electromicrobalance, high-purity gases, additional primary standards 
and a small bench-top grinder for homogenizing samples. 

We identify this equipment in order to take advantage of a consolidated supply of spare parts 
and expendables and, more importantly, the accumulated knowledge of operational details 
gained over the past years with our present Europa system. 

The mass spectrometer will be operated as part of the UAF Stable Isotope Mass Spectrometry 
Facility which is jointly supporte«;l by the Water Research Center, Institute of Northern 
Engineering and the Institute of Marine Science. We have successfully operated this facility 
since 1985 and steadily expanded our services and capacity to the University community. The 
proposed instrument is anticipated to be fully occupied with samples generated by the SEA 
project and related EVOS Trustee Council-funded studies. There will be no singular dedication 
of the machine to these samples as all samples are run in order of receipt and by sample type. 
Set-up for a particular sample type will include all incoming co!p.patible samples on that 
machine. Analysis fees will. be charged for all samples as they reflect usage of expendables 
(high purity oxygen and helium, replacement combustion tubes, combustion tube packing, 
computer supplies, sample cups, etc.). They do not reflect operator costs which are budgeted 
separately. 

SCHEIDl1U1LE 

1 Nov 
15 Feb 

Order mass spectrometry system 
Anticipated receipt and installation 
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SEA: Purchase of' Mass Spectrometer Project Number: 953201(3) 

1 Mar and continuing 

FY 95 RUpGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Overhead 

Total 

Attain operational status and commence isotope , ratio analyses on 
samples 

45.3 
·0.0 
0.2 
5.0 

164.0 
214.5 
42.9 

257.4 
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PWSAC = Expen-nmenta.! Fry :Reliease 

Project Number: 

Restoration Category: 

Proposed By: 

Lead Trustee Agency: 

Cos! FY 95: 

Cost FY 96: 

Total Cost: 

Duration: 

Geographic Area: 

Injured R.esmirce/Se:rvice: 

INTRODUCTION 

95320K 

Research (continuation of 94320K) 

Prince William Sound Aquaculture Corporation 

ADFG 

$47,300 

$53,400 

Unknown· 

Unknown 

Prince William Sound 

Pink salmon 

Pink salmon hatcheries operated by the Prince William Sound Aquaculture Corporation 
annually release approximately 400 million pink salmon fry from three hatcheries located in the 
northern, northwestern, and southwestern comers of Prince William Sound. The fact that 
release timing, release location, size at release and number released per day can be controlled 
makes the hatchery pink salmon attractive as an 'experimental tooL The Sound Ecosystem 
Assessment (SEA) program advocates that experimental releases of hatchery juveniles will 
provide a powerful test of the influence of ocean-entry timing and of fry size at ocean entry on 
losses to predators. 

NEED FOR THE PROJECT 

SEA focuses on processes and mechanisms that regulate losses of fry and juveniles to predators 
after emergence from nearshore natal habitats. Research suggests that fry size is an important 
determinant of survival during early marine residence. The pink salmon fry release project 
supports SEA research to investigate this hypothesis. 

1 



Experimental Fry Release Project Number: 95320K 

PROJECT DESIGN 

A. Objectives 

1. Rear 8 million early emerging fry each at the Wally N oerenberg Hatchery (WNH) on 
Esther Island and Armin F. Koernig Hatchery (AFK) on Evans Island to 1.5 gram live 
weight for release in mid-June. 

2. Determine the marine survivals of fry in experimental releases from coded wire-tagged 
individuals recovered in the brood stocks and common property fishery the following 
year. 

3. Compare the marine survivals of late released larger fry with other releases at these 
same hatcheries. 

B. Methods 

AFK and WNH hatchery pink salmon fry begin exiting the incubators volitionally at an average 
weight of 0.23 grams in mid March. Following enumeration, the pink fry are conveyed to 
saltwater rearing pens. Approximately 8 million fry will be loaded in two rearing pens of 4 -
million each at the two hatchery locations. Coded Wire Tags (CWT) will be applied to 
approximately 1 out of every 200 fry in the experimental groups. 

All fry will be fed a standard commercial diet of soft semi-moist fish food during the 75-85 days 
prior to release. Releases will occur simultaneously at the two facilities on or about June 15 
when the fry are expected -to have attained an average live weight of 1.5 grams. Routine 
reports on the rearing status of the fry as well as final release information wiU be 
communicated to SJEA biologists on board trawl and purse seine vessels to assure nearshore and 
open water sampling is targeted on released fry. 

C. Schedude 

Feb 1995-Apr 1995: Oversee development of incubating pink salmon eggs and perform routin~ 
eggcare and incubation environment monitoring. 

Mar 1995-Jun 1995: Enumerate, CWT; rear and release pink salmon fry. 
Apr 1995-Jun 1995: Coordinate/communicate rearing and release of hatchery pink salmon fry 

with SEA research team.-

D. Technu:ical Sllllpport 

The PWSAC salmon program receives technical support from permitting agencies, University of 
Alaska Fairbanks, University of Alaska Juneau, and PWS Science Center. The ADFG 
pathology lab, genetics lab, and coded wire tag lab are among specific expertise areas 
overseeing the hatchery salmon program. 
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Experimental Fry Release Project Number: 95320K 

E. Location 

1 1 This project will take place in PWS at the Armin F Koernig Hatchery on Eva.nS Island, and the 
: _[ Wally N oere~berg Hatchery on Esther Island. 
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PROJECT iMPLEMENTATION 

PWSAC will implement the project in conjunction with ADFG as the lead agency. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

This project is part of the SEA program research initiated in 1994 and proposed for 
continuation in 1995 as a powerful test of the influence of ocean-entry timing and of fry size at 
ocean entry on losses to predators.' 

FY 95 BUDGET ($K) 

Personnel 0.0 
Travel 0.0 
Contractual 43.8 
Commodities 0.0 
Equipment 0.0 

Subtotal 43.8 
G~n. Admin. 3.5 

Total 47.3 
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Herring Predation by Humpback Whales i:n Prince WilHam Sound! 

Project Number: 

Restoration Category: 

Proposed By: 

Lead Tn!stee Agency: 

Cost FY 95: 

Cost FY 96: 

Total Cost: 

.lllwrmtion: 

Goographic Alrea:· 

Injured Resource/Service: 

INTRODUCTION 

95320V 

Research · 

North Gulf Oceanic Society 

ADFG 

$279,800 

$0 

$279,800 

l'year · 

Prince William Sound 

Pacific herring 

In Southeastern Alaska and Prince William Sound, herring ( Clupea harengus pallasi) and krill 
(Euphausia pacifica, Thysanoessa spinifera, T. raschii) are considered important prey items of 
humpback whales. Photo~ identification and enurperation studies of humpback whales in Prince 
William Sound have been conducted every year from 1980 io 1994. Observations during these 
studies suggest herring as a food item of humpback whales. In Sitka Sound (southeastern 
Alaska) herring are an important fall/winter food item for humpback whales. Humpback whales 

. were closely associated with the herring schools in western Prince William Sound during 
acoustic surveys completed by the Alaska Department of Fish and Game and Prince William 
Sound Science Center in 1993. There is concern that humpback whale predation may limit the 
recovery of the diminished herring biomass in the Sound. Additionally, the reduced he_rring 
resource may restrict the feeding opportUnities for the whales and-eventually reduce the 
population of whales that feed in Prince William Sound. This project will test the hypothesis 
that herring are a seasonally important food item of humpback whales in Prince William Sound 
and that the whal~s have a significant impact on the recovery of the EVOS damaged herring 
resource. 1 
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Herring Predation by Humpback Whales in PWS Project Number: 95320 V 

NEED FOR THE JPROJJlEC'JI' 

Because of the recent precipitous dedine of the herring population in Prince WiUiam Sound, it 
is important to understand which factors are limiting the herring population and may effect or 
delay its recovery. Predation by humpback whales may be one of these factors. 

Aduh humpback whales may weigh as much as 43.9 metric tons, although, their average weight 
may be somewhat less. It has been estimated by Sargent that the feeding rate for aduh rorquals 
is about 4% of body weight per day. Von Ziegesar et al. identified 59 humpback whales in 
1989 and 65 whales in 1990 in Prince William Sound. li approximately half these whales (30 
individuals) were to feed exdusively on herring during the September/October period (60 days), 
it is conceivable that they would consume as much as 3000 ·metric tons of herring. Aerial 
surveys in April of 1994 suggest that the current herring biomass in the Sound is in the range of 
20,000 metric tons. Humpback whales could consume a substantial proportion of this biomass. 
During the October 1993 herring hydroacoustic surveys, humpback whales were repeatedly 
observed in the same area as both large aggregations and scattered schools of herring. On one 
instance, an estimated 15 or more whales were associated with a very large herring school 
between Green Island and Applegate Rocks. Whales were often associated with scattered 
schools of herring in the waters between Seal Rocks and Bay of Isles. Most of the herring were 
observed at depths of 10 to 60 meters. These shallow schools are wen within the diving range 
of humpback whales, estimated to be 0-120 meters by Dolphin (1987). If herrmg are a critical 
prey item for the endangered humpback whales in the Sound, the diminished herring population 
may reduce the population of whales. In turn, the currently developing whale watching segment 
of the tourist industry wiU be negatively impacted. 

PROJECT DESIGN 

A.. Objec1l:ives 

Investigators will examine the impact of humpback whales on EVOS damaged herring stocks in 
Prince William Sound. In addition, they will assess the importance of herring: as a food of 
Prince William- Sound humpback whales. The seasonal importance of her:ring in the whales diet 
will be examined using acoustic and photographic techniques and whales enumerated using 
photo-identification techniques. Estimates of herring consumption by whales will be developed 
and a model of whale predation will be constructed. 

B. Methods 

Humpback whales wiU be located by search of historically important feeding areas or by using 
reports from other vessels. Whales feeding in the areas of operation of the SEA herring 
biomass surveys and other SEA hydroacoustic surveys will receive primary attention. Once 
located, feeding whales will be tracked on sonar as they desce:qd to feed. Layers or patches of 
feed will also be visible on the sonar scan. The whales movement through these patches can-be 
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flerring Predation by Humpback Whales in PWS Project Number: .95320 V 

observed and charted with sonar. Th~s technique was established by Dolphin and' has been used 
subsequently by J.Straley in southeast Alaska. Specially outfitted still cameras with video 
monitor will be lowered into the feed patches being used by the whales. Photographs of prey 
will be taken to determine species composition and density. Detailed hydroacoustic assessment 
of identified humpback whale prey bipmass will be made by other SEA hydroacoustic survey 
vessels when possible. Concurrently, a skiff working from the survey vessel will conduct photo
identification operations in the area, enumerating indiVidual humpback whales. Numbers of 

. whales using specific feeding locations will be determined as weB as estimates of numbers using 
the entire region. Estimates of prey consumption will be constructed based on metabolic 
requirements of the whales, prey composition, and the numbers of whales in the feeding . 
population. 

C. - Schedhmle 

Primary survey effort (25 days) will occur in October 1995 in conjunction with the proposed 
SEA herring biomass surveys. Additional surveys will be conducted in June/July 1995 (10 days) 
and September 1995 ·(10 days) to provide a more complete picture of whale seasonal feeding 
habits. These surveys will be coordinated with other SEA hydroacou~t:i.c assessment surveys. A 
summary of field activities will be provided in early November. Data analysis will occur in 
November and December 1995 and January 1996. Draft annual report will be submitted in 
March 1996. 

D. Techllllican Support 

Computer modeling and biometric support wili be provided by project personnel at the Prince 
William Sound Science Center. 

JE. Pmj,ectt JLocaltiollll 

Work will occur in southwestern Prince William Sound. Location of fieldwork will be 
dependent on humpback whale distribution. Distribution varies from year to year. However, in 
late fall (October), distributioD; is expected to coincide with the location of herring in the 
Montague Strait and waters east of-Knight Island. Earlier surveys (June/July and September) 
will be located in Montague Str.ait or Lower Knight Island Passage. 

PROJECT IMPLEMENTATION 

This study will be conducted by the North Gulf Oceanic Society in conjunction with the .Prince · 
William Sound Science Center, University of Alaska, and Alaska Department of Fish and Game 
as' a core project in the SEA program. 'NGOS personnel have over 14 years of experience 
studying humpback whales using photo-identification techniques. NGOS maintains an annually 
updated photographic catalogue of individual humpback whales.l'fGOS has conducted 
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· Herring Predation by Humpback Whales in PWS Project Number: 95320 V 

preliminary hydroacoustic studies of humpback whale prey in cooperation with the National 
Marine Fisheries Service. 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

The success of this project will rely on coordination with other herring oriented projects in the 
SEA package. Fieldwork will be closely coordinated with 320H The role of Zooplankton in the 
Prince William Sound Ecosystem and 320N Nearshore fish/ Acoustics project. 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

7.2 
0.0 

254.0 
0.0 
0.0 

261.2 
18.7 

279.8 
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Pmject Numbe:r: 

Resto:r~tion Category~ 

, Proposed By~ 

Cost FY 95: 

Cost FY 96: 
I 

Totan Cost: 

lnju:red Resource/§ernce: 

I INTRODUCTION 

95417 

General Restoration (carry-forward) 

ADEC 

Thls project 'was funded for $232,000 in FY 1994; it is not yet 
complete. Authorization to spend FY 1994 funds ends on 
October 31, 1994. The Council is asked to reauthorize use of 
unspent funds "to complete the project. 

I $399,500 

, ·Unknown 

1 year (additional funds may be requested in 1996 depending 
upon the results in 1995) 

Oil spill area ' · 

Multiple resolirces , 

Project 94417, Waste Oil Disposal Facilities, was approved by the Trustee Council on January 
31, 1994 for $232,200. As of June 1994, this project was awaiting conclusion of NEP A 
compliance activities. The project ,is expected to begin during late June or early July 1994, and 
it will not be completed before Odober 31, 1994. This project description requests that the 

' Trustee Council allow funds not spent in fiscal year 1994 be used to complete the project in 
fiscal year 1995. Total expenditures for the two fiscal years will not exceed the $232,200 
previously authorized by the Council. 

NEED FOR THE PROJECT 

(From the 1994 Project Description) I " ' • , 

Vessels in Prmce William' Sound and the Gulf of Alaska, especially in the zone affected by the 
Exxon Valdei oil spill, generate large quantities of used motor oil and other lubricants.' In spite 
of regulations and enforcement actions to th~ contrary, a substantial (but unknown) amount of , 
this waste oil finds its way into the marine environment. During the recovery phase. of the spill 
it is desirable to eliminate additional sources of hydrocarbon contamination to the ;marine 
environment. The ports of Wbitder, Homer, Sea'Yard, an.d Valdez all support ip.creasingly large 
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Waste Oil Disposal Facilities (carry-forward) Project Number: 95417 

fleets of pleasure and recreational craft in addition to the resident and transient commercial 
fishing fleets. Cordova and Kodiak are seasonally among the busiest fishing ports on the West 
Coast. Villages such as Tatitlek, Chenega Bay, Port Graham, English Bay, and the Kodiak 
Island villages are home port for small-scale commercial fishing and subsistence-use vessels. 

Proper disposal of used oil has long been viewed as a problem throughout the area. Handling, 
storage, and transportation of used oil has carried considerable cost and potential liability, 
espedaUy under now-outdated federal regulations that routinely placed almost all waste oil 
under hazardous waste handling regulations. While some communities have waste on coUection 
facilities, others do not. Even at these few sites with collection facilities wha:t to do with the 
waste oil once it is collected remains a major problem. 

Nationwide, regulatory and financial issues have discouraged people from properly disposing of 
waste oil; more often than not, waste oil was megally dumped in landfills, sewer systems, or 
other open sites. In 1992, the U.S. Environmental Protection Agency estimated that 170 million 
of the 190 m.Hlion gallons of waste oil generated in the nation found its way into the 
environment due to improper disposal; this represents approximately 16 times the amount of oil 
spined by the Exxon Valdez. On August 12, 1992, USEP A changed its classifications regarding 
waste oil recycling and disposal, eHminating many of the regulatory disincentives frustrating the 
development of good waste oil handHng and disposal in the nation. 

The change in federal rules offers the Trustee Council an opportunity to support a project that 
would reduce the amount of waste oil entering the marine environment in the area affected by 
the Exxon Valdez oil spilL Reducing or eliminating other sources of hydrocarbon contamination 
in the _spill area is desirable as it will help resources injured by the spill recover quickly. , 

The entire restoration effort would be enhanced by the successful implementation of this 
project. By providing an environmentally acceptable method of waste oil disposal the 
continuing introduction of hydrocarbons into the marine envrronment would be reduced thus 
permitting natural recovery to continue as quickly as possible. 

PROJTlEC'Ji' DESiGN 

A. Objectives 

To reduce the incidental introduction of oil into the spin area ecosystem by pr:oviding 
alternative methods of disposal of waste oil products. 

B. Methods 

This project would create a waste oil recycling and/ or disposal pilot program in a few 
communities that wish to participate. Depending on the success of the program this year, it will 
be proposed for e}q>ansion in future years. Communities could propose to use marine pollution 
control grants from the Trustee Council to purchase equipment for recycling' and/ or disposing 
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Waste Oil Disposal Facilities (carry-forward) Project Number: 95417 

of waste oil dependlng on what method(s) the community felt most appropriate to the local 
conditions. Volume of waste oil, distance from recycling centers, the need or opportunity for 
re-use of oil, and the costs (in terms of both money and mechanical complexity) of continuing 
operation would be among the criteria used to evaluate proposals from the communities. 

Communities wishing to participate in this program would submit proposals. An evaluation 
committee would review the applications for technical and regulatory feasibility. Awards would 
be made and the communities would begin installation. 

These facilities would be wholly owned by the local organization or government that applied for 
the funding. Maintenance and operation would be paid by the communities through user fees, 
assessments, or cost-recovery plans (e.g., reuse of waste oil for heating municipal facilities), 
depending on the wishes and resources of the communities. The facilities would be monitored, 
information collected, and a report prepared detailing the success or failure of the project. 

C. Sclhiedufie 

August - July 1994 

September 1994 
Nov - Feb 1995 

March - May 1995 
Jan.- Feb. 1995 
June 1995 
Sept t995 

D. Technilcafi Support 

Meet with communities to get assistance in developing proposal 
packets and scoring criteria 
Send out proposal packets to communities and advertise 
Receive submittals, convene proposal evaluation committee, review 
and rank proposals, notify recipients, negotiate grant/ contract 
awards 
Communities proceed with equipment purchases and development 
Project manager visit communities 
Receive first project reports from communities 
Receive second operations report from communities 

,-- , A small amount of computer support would be required in collecting the data reported by the 
i ' 
I 1 grantees and storing it in a data base. The information would be utilized in preparing a report 

for the Trustees as to the relative success of the project 
~ 

I ! 
' I 
I I JE. 

Communities wit~in the spill affected area. 

PROJECT iMJPLEMJENTATION 
I 

: I 

This project was approved for Fiscal Year 1994 and is being implemented by DEC. 
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Waste Oil Disposal Facilities (carry-forward) Project Number: 95417 

COORDINATION OF INTEGRATED RESEARCH EFFORT 

This project is a different type from other projects in the spill in terms of logistics, and 
community contacts. Thus, no specific coordination is needed. 

FY 95 BUDGET ($K) (carry-forward of FY 94 funds) 

Personnel 
Travel 
Contractual 
Commodities 
.Equipment 

Subtotal 
Gen. Admin. 

Total 

49.6 
19.9 

142.9 
2.4 
0.0 

214.8 
17.4 

232.2 
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Restoration Category: 

Proposed By: 

Cooperating Agencies: 

Cost FY 95~ 

Cost FY 96~ 

Total Cost: 

Duration: 

Geographic Area: 

l:!rJtjured Resource/Sernce~ 

INTRODUCTI;ON 

::Administra~ion,· Public Information and Science Management 
(closeout) 

USFS 

.. All Trustee Agencies 

$20,000 

$0' 

$20,000 

1 year 

Prince William Sound, Gulf of Alaska,· Kenai Peninsula, 
Kodiak Archipelago, Alaska Peninsula 

Multiple resources 

This project will analyze the environmental effects of implementing the Draft Restoration Plan 
developed over the past two years, develop alternative Restoration Plans, and disclose the 
effects in an Environmental Impact Statement. 

NEED IFOR THE PROJECT 

Federal law requires an EnVironmental Impact Statement for major federal actions significantly 
affecting the quality of the human environment. The Trustee Council members have ·agreed that 
the Restoration Plan constitutes a major federal action, and, subseqently, an Environmental. 
Impact Statement is Tequifed before a final restoration plan is adopted. 

PROJECT DESIGN 

On October 8, 1991, a federal court approved a settlement betWeen the State and Federal 
governments and Exxon Corp. under which Exxon' agreed to pay $1 billion in criminal 
restitution and civil damages to the governments. The State and Federal Trustees will receive. 
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Restoration Plan Environmental Impact Statement Project' Number: 95422 

$900 million in civil damages from Exxon over 10 year period. These funds are to be used to 
restore, to their pre-spill conditions, the natural resources and the services they provide that 
were injured by the Exxon Valdez oil spill. This includes the restoration of any natural resource 
injured, lost or destroyed and the services provided by that resource or a natural resource which 
replaces or substitutes for the injured, lost or destroyed resource and affected services. 
Restoration includes all phases of injury assessment, restoration, replacement, and enhancement 
of natural resources, and acquisition of equivalent resources and services. 

All decisions concerning restoration and uses of restoration funds are determined by six natural 
resources Trustees, three Federal and three State. The three Federal Trustees are: the 
Administrator for the National Oceanic and Atmospheric Administration, U.S. Department of 

, Commerce, the Secretary of the of Agriculture and the Secretary of the Interior. The three 
State Trustees are: The Commissioners of Fish and Game and Environmental Conservation, 
and the Attorney GeneraL A Trustee Council, located in Alaska, which is made up of designees 
of the Federal Trustees and the three State Trustees, is responsible for all decisions relating to 
the assessment of injuries, uses of the restoration funds, and aU restoration activities including 
the preparation of a Restoration Plan. 

On AprillO, 1992 (57 FR 12473-12475) the Forest Service published a Notice of Intent to 
prepare an EIS on the Restoration Plan. Since then, the Trustee Council has developed a draft 
Restoration Plan which has become the proposed action for the analysis to be conducted in the 
EIS. The proposed action (Draft Restoration Plan) consists of nine- policy statements, a 
discussion of categories of restoration actions and broad objectives for injured resources. The 
policies for identifying and conducting restoration actions are: 

1. 

2. 

The restoration program will take an ecosystem approach. 

Restoration activities may be considered for any injured resource or service.Most 
restoration activities will occur within the spill area. 

3. Restoration activities outside the spiH area, but within Alaska, may be considered, 
however, when the most effective restoration actions for an injured migratory population 
are in a part of its range outside the spill area or when the information acquired from 
research and monitoring activities outside the spill area will be important for restoration 
or understanding injuries within the spill area. 

4. 

5. 

Restoration activities will emphasize resources and services that have not recovered. 
Resources and services will be enhanced, as appropriate, to promote restoration. 
Restoration projects should not adversely affect the ecosystem. 

' 

Projects designed to restore or enhance an injured service must have a sufficient 
relationship to an injured resource, must benefit the same uset group that was injured, 
and should be compatible with the character and public uses of the area. 

6. Competitive proposals for restoration projects will be encouraged. 
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Restoration Plan Environmental Jlmpact Statement Project Number: 95422 

7. Restoration projects will be subject to independent scientific review before' Trustee 
Council approval. , 

8. Meaningful public participation in restoration decisions wiU be actively solicited. 

9. Government agencies will be funded only for restoration work that, they do not normally 
conduct. 

' ' 

Four types of restoration actions are identified and discussed in the Draft Restoration Plan: 
general restoration, habitat protection and acquisition, monitoring and research, and public , 
information and administration. Alternatives to the proposed action will place different 
emphases on each of these categories of restoration actions, while satisfying the policies and 
objectives for injured resources described in the TDraft Restoration Plan. 

' 
General Restoration consists of activities that fall within mampulation of the environment and 
management of human use for reduction of marine poHution. Decisions about conducting 
general restoration projects would look at the following factors: extent of natural recover, the 
value of an injured resource to the ecosystem and to the public, the duration of benefits, 
technical feasibility of the project, likelihood of success, the relationship of costs to expected 
benefits, potential for harmful side effects, benefits to more than one resource, effects on health 
and human safety, consistency with applicable laws and policies, and duplication with other 
actions. 

Habitat Protection and Acquisition is a category that indudes the purchase of private land or 
interests in land such, as, conservation easements, mineral rights, or timber rights. It also 
indudes recommendations for changing public, agency management practices. Specific policies 
that relate to habitat protection and acquisition are proposed. 'Iflese policies deal with the 
ranking potential lands to determine potential benefits, the need for a willing seUer, fair market 
valuation, post acquisition management of the acquired lands, and the involvment of the public 
in the prioritization process. 

Monitoring and Research consists of recovery monitoring, restoration ,monitoring, and ecological 
monitoring and research. Specific policies governing the selectiion and performance of 
monitoring activities are discussed in the Draft Restoration Plan. 

Public Information and Administration consists of all necessary administrative' actions that are 
not attributable to a particular project. The Draft Restoration Plan goal is to liinit 
administrative costs to an average of no more than 5% of overall restoration expenditures for 
the remainder of the setdement period. , 

General restoration objectives have been develop~d for resources that have been categorized as 
recovering, not recovering, recovery unknown, archaeological resources, wilderness, and services. 

i -1 These broad objectives will guide in the development of annual work plans. 
I 

, __ ) 

Using an interdisciplinary approach,' the important issues that arose from the proposed 
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Restoration Plan were analyzed and alternative restoration plans developed. These alternatives 
were analyzed and a draft Environmental Impact Statement was written .and made available to 
the public and Trustee Council. The public and agencies commented on the Draft 
Environmental Impact Statement. After comments are analyzed and the draft statement revised, 
a Final Environmental J[mpact Statement will be issued. The Trustee Council will then be able 
to adopt a Final Restoration Plan. A Record of Decision will be prepared, signed, and 
distrubuted. 

The Final Restoration Plan EIS will address all resources and services addressed in the Final 
Restoration Plan. This includes bald eagles, black oystercatchers, killer whales, sockeye salmon, 
common murres, harbor seals, harlequin ducks, marbled murrelets, Pacific herring, pigeon 
guillemots, pink salmon, sea otters, intertidal ecosystem, subtidal ecosystem, clams, cutthroat 
trout, Dolly Varden, river otter, rockfish, archaeological resources, and designated wilderness 
areas. Services addressed will include subsistence, commercial fishing, and recreation and 
tourism. 

PROJECT DESirGN 

A. Objectives 

The FY94 objective of this project was to identify relevant issues from implementing the 
proposed Draft Restoration Plan, analyze the environmental and social consequences of 
implementing the Draft Restoration Plan and alternative Restoration Plans, and display the 
information in an Environmental Impact Statement. In 1995, the Record of Decision will be 
published and distributed, and the project, subsequently, will be completed. 

B. Methods 

An :interdisciplinary team of State and Federal resource specialists will review available 
resource information, analyze the proposed action and alternatives, and write a Draft 
Environmental Impact Statement. 

C. Scllnedlulllie 

A Draft Environmental Impact Statement was released for public comment in June 1994. The 
Final Environmental Impact Statement will be completed by September 30, 1994. The Record 
of Decision wiH be prepared in October 1994. 

D. Techniicall Support 

Federal and State agency personnel ·will provide technical expertise to assure compliance with 
National Environmental PolJi.cy Act requirements. Personnel will also be available to review 
resource reports and specific sections of the Draft and Final EIS to assure accuracy. 
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Restoration Plan Environmental Impact Statement , Project Number: 95422 

E. Location 

, All of the analysis and writing will be conducted in Anchorage, Alaska. 

PROJECT iMPLEMENTATION 

The project team leader will be responsible for coordinating ,the work of all team members and 
assuring work is completed on time. Agency specialists will review draft products before the 
Draft EIS is released to assure the document is accurate and complete. 

COOIIDINATION OF INTEGRATED RESEARCH EFFORT 

I 

1 Not applicable. 
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FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

14.8 
0.0 
2.8 
0.0 
0.0 

17.6 
2.4 

20.0 
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Restoration Category: 

IPtoposed By: 

Cooperatilillg Agend.es: 

I Cost JF'Y 95: 

Cost FY 96: 

DuraUon: 

Geographic Alrea: 

INTRODUCTION 

95428-CLO 

General Restoration (closeout) 

ADFG 

DOI, USFS 

$100,000 (includes $98,000 for, data analysis' and report 
writing of FY 94 work) 

$47,100 (report writing only)-

$147,100 

1 year 

Prince William Sound, ,lower Kenai Peninsula, Kodiak Island, 
Alaska Peninsula 

Subsistence 

In FY 1994, the Trustee Council funded a ~subsistence planning and implementation project to 
develop a coordinated approach to subsistence restoration and to work with subsistence users to 
design restoration projects. The purpose of this project in ,py 95 is to continue to address the , 
,need to restore subsistence uses by cqoperatively developing subsistence restoration project 
proposals for the Trustee Council Work Plan for FY 96. An important goal is' to insure the 
participation of subsistence users in these and other FY 96 planning efforts. Such projects 
could propose to directly restore resources used for subsistence, provide alternative natural 
resources, or restore access or people's use of the resource. Guidelines for project content will 
be developed, project ideas will be solicited and prioritized through a public process, project 
proposals will be evaluated, and a set of project proposals will be presented to the Trustee 
Council for funding co11Sideration. 

Project ideas-developed through this planning process which do not become 'part of the FY 96 
Work Plan may be eligible for funding through grants from a $5 million appropriation of Exxon 

, Valdez criminal,settlernent funds by the Alaska Legislature. The legislature authorized the 
Department of Community and Regional Mfairs to award grants' to unincorporated rural , 
communities in the oil spill area in order to restore, replace, or enhance subsistence reso:urces 
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Subsistence Restoration Planning and Implementation Project Number: 95428-CLO 

or services damaged or lost as a result of the spill (Section 11, Chapter 79, SLA 1993). The 
legislation requires that selection of grant recipients shall be made after consultation with the 
state members of the Trustee Council. 

NEED FOR THE PROJECT 

The purpose of the project is to collaboratively develop and evaluate proposals to restore or 
enhance injured subsistence resources and lost or diminished subsistence uses. Subsistence uses 
of fish and wildlife are a vital service that was impaired as a result of the Exxon Valdez oil 
spilL After the spill, harvest levels dedined, sharing of resources was reduced, and the 
transmission of skills and knowledge about natural resources was disrupted. While harvest 
levels and participation in subsistence activities have rebounded somewhat since 'the fust two 
post-spill years, effects of the spill remain. These include concerns about the long term health 
effects of using resources from the spill area, a loss of confidence in individuals' abilities to 
judge :if resources are safe to eat, scarcity of certain injured subsistence resources (natural 
resources such as harbor seals, marine invertebrates, and waterfowl) in traditional harvest areas, 
:increased costs associated with subsistence harvests, and reduced opportunities for young people 
to learn the subsistence way of life. Subsistence uses can be restored only if the natural 
resource base is healthy and if subsistence users are directly involved in restoring injured 
natural resources. Projects designed during this process will focus on these goals. During the 
limited time available in FY 94 to begin this project (funding was only available beginning in 
June 1994), planning efforts were focused on Prince William Sound and lower Cook Inlet 
communities. Much of the planning team's time was devoted to developing background 
information for communities and organizing a comprehensive approach to the subsistence 
restoration process. In FY 95, therefore, efforts need to expand to involve the remaining spill 
area communities in the subsistence restoration planning process and· to follow-up on project 
ideas identified during the first round of community meetings in 1994. 

PROJECT DESIGN 

A. Objectives 

I 

l I 

I 

~ 

I 

The project has three primary objectives for FY 95. The first objective is to implement a. 
comprehensive approach to subsistence restoration begun in FY 94. The second ·objective is to 
meet with residents of the subsistence communities in the spin area to identify community 
needs and priorities related to injured subsistence resources and services. The third is to work 
with communities to develop proposals to restore reduced or lost subsistence resources and 1· 
services. 

B. Me~llnorlls T 
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Subsistence Restoration Planning and Implementation · . Project Number: 95428-CLO 

Guidelines. for appropriate topics for projects have been developed as part of a coordinated 
approach to subsistence restoration. by the Alaska Department of Fish and Game (Division of 
Subsistence), the Alaska Department of Community '.ap.d Regional Affairs (DCRA) (Division of 
Municipal and Regional Assistance), the U.S. Department of the Interior, and the U.S. Forest 
Service (the latter two agencies representing the federal Trustee Council members), with 
assistance from the Alaska Department of Law, Trustee Council staff, and representatives of 
spill-area communities. An outreach program in subsistence communities will be conducted to 
solicit ideas and priorities for restoration of subsistence resources and lost or reduced 
subsistence uses. A local community facilitator will be hired as a nonpermanent employee 
within the Division of Subsistence to assist with the planning and implementation of community 
meetings· and workshops. Following ·the meetings, interested parties may develop projects as 
proposals for funding, for which project staff will provide assistance. After evaluation of the 
proposals, recommendations will be presented to the Trustee Council for review. 

Schedlule 

October 1994. Community meetings to review FY 95 Work Plan; continue work on project 
ideas developed in FY 94 but not part of the FY 95 work plan, identify new project ideas for 
FY 96 work plan 

November 1994- March 1995. Continue working with communities and other organizations to 
develop project descriptions and designs; as necessary, monitor implementation of FY 95 
subsistence restoration projects; complete report for FY 94. 

March 1995. Conduct community meetings to review project proposals and develop priorities. 

April 15 1995. Submit project descriptions for Trustee Council approvaL 

August 1995. Finalize FY 96 Wor~ Plan; complete final report. 

D. Technical Support 

This project will not need technical support as described in the proposal guidelines. 

E. Location 

Prince William Sound, Cook Inlet; Kodiak Island Borough, and the Alaska Peninsula within the 
: : spill area 

I ' I 
I ! 
I - I 

I 

PROJECT IMPLEMENTATION . 

The ADFG Division of Subsistence maintains an ongoing program of data collection and report 
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preparation about the role of subsistence activities in Alaska, including the spill area 
communities. The division is currently involved in a joint project with the U.S. Minerals 
Management Service, which, among other things, is investigating social effects of the spill. The 
division is also actively engaged in research on subsistence harbor seal and sea lion harvests in 
coastal communities of southcentral and southwest Alaska, supported by the National Marine 
Fisheries Service. In addition, the division is the lead agency on two FY 94 oil spill restoration 
projects: Project 94279, Subsistence Foods Safety Testing; and Project 94244, Harbor Seal and 
Sea Otter Co-op Subsistence Harvest Assistance. The Division of Community and Regional 
Assistance (within DCRA) provides technical assistance services, including grants 
administration, to communities and has administered aD emergency oil spill impact program in 
the spill area. The U.S. Department of the Interior and the U.S. Forest Service are responsible 
for management of subsistence activities on federal lands and are member agencies of the 
Trustee Council. 

Relation to Other Damage Assessment/Restoration work: The FY 94 Restoration Plan 
includes two subsistence restoration projects: 94244 (Harbor Seal and Sea Otter Co-op 
Subsistence Harvest Assistance) and 94279 (Subsistence Food Safety Testing). Aspects of these 
projects may be continued as part of projects developed during the cooperative planning effort. 

) Projects more appropriately supported through grants from the $5 million appropriation from 
the criminal settlement money may also be identified. 

COORD]NATION OF INTEGRATED RJESEARC:IHI EJFJFORT 

As a planning project, a goal of this project will be to co.ordinate the 'Subsistence restoration 
program with other research efforts. 

FY 95 BUDGET ($K) 

Personnel 
Travel 
Contractual 
Commodities 
Equipment 

Subtotal 
Gen. Admin. 

Total 

70.2 
16.1 
2.0 
1.0 
0.0 

89.3 
10.7 

100.0 
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