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. EXXON VALDEZ OIL SPILL DETAILED PROJECT DESCRIPT ION
Project Title: PWSAC - PWS System Investigation -
Experimental Fry Release
Project Number: 94320fe
Project Type: Research/Monitoring
Project Leader: Jeff Olsen, PWSAC Operations Manager
Lead Agency: Ak. Depart.of Fish and Game (ADF&G)
- Cooperating Agency: " ’Noné .
. Other Cooperating Parties: ggg?m?ﬁmam Sound A%:a. Com. (PWSAC)
PWS s»:?égé; gﬁf@ﬁg}‘f&fmﬁ
Cost of Project, FY94: $45,000
~ Projfect Startup Date: March 1, 1994
_ o ijeéi Completion Date: June 30, 19§4
. W Geographic Area: Prince W§i§i‘ém Sound
Projoct Leader: . - _
‘ Jaff Olsen, PWSAC Operations Manager
Project Manager: Jo5 Sulivan, ADFAG Fesource Prog. Mgr.
" 'INTRODUCTION

- Pink salmon hatcharies operated by the Prince William Sound Agquaculiure
Corporation annually release approximately 400 million pink saimon fry from
three hatcheries located in the northern, nothwestem, and southwestern corners
of Prince William Sound. The fact that rslease timing, release location, size at
retease and number released per day can be controlled makes the hatchery pink
salmon aftractive as an experimental tool. The Sound Ecosystem Assessment
{(SEA) program advocates that experimental releases of hafchery juveniles will
provide a powerful {est of the influence of occean-entry timing and of fry size at

~ocean entry on losses to predators. This notion is further supported by Dr.

- George Bose who wrote “experimental management can be done at Prince
William Sound hatcheries in collaboration with the SEA research proposal™

SEA focuses on procasses and mechanisms that regulate losses of fry and
juveniles to predators after emergence from nearshore natal habitats, Previous
' - studies in Alaska and elsewhere szégegast that fry size is an imporntant determinant
. - of survival during early marine residence. Faster growing juveniles are thought to
enjoy better manne survivals than slower growing fish, Preliminary evidence from
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adult survival,

* Current release strategies for PWSAC hatchery pink salmon include the following
thtes groups: : , : -

" *Early Fed Fry™:  These fry are held in saitwater rearing pens and fed for-10-
20 days prior {o release at the peak of the nearshore macro-
zooplankion bloom. This group typically comprises 80%-80%
of the total releass. The average size at release is generally
between 0.25 grams and 0.35 grams

“"Direct Release™  These fry are held in saftwater rearing pens for no more than
3 days and released because their cutmigration iming
corrasponds with the macro-zooplankton bigom. This group
typically comprises 5%-10% of the release. The average size
at release is generally 0.23 grams.

Prince William Sound indicates that fry growth rats is often aigood predictor of .

“Late Fed Fry™: These fry outmigrale after the macro-zodplankton-bloom and
are held in saltwater reardng pens until late May/early June.
This group typically comprises 5%-10% of the relsase. The
average size at release is generally between 0.30 grams and
- §.35 grams.

-+ A portion of all fry from each group are coded wire tagged making comparisons '
of the various strategies possible. In general the "early fed fry" have
outperformed the other two groups in terms of fry to adult survival. Preliminary .
resuits from fry recapture studies using tagged hatchery pink salmon suggest that
fry entering the ocean &l the time of the macro-zooplankton bloom show a size
advantage by mid June 1o early July apparently because of their longer exposure
to natural food sources. This size advamage is modified by temperature and is
correlated to better overall marine survival. To further assess the influence of size
at ocean entry and time of ocean entry on survival of PWS pink salmon, a fourth
rearing strategy is proposed for hatchery pink salmon. Approximately 16 million
pink salmon fry at two halcheries will be reared to 1.5 grams for a late spring
relgase in 1994, ,

-Finally, the project described here is an integral component of the ecosystem
based research called the Prince William Sound ,Sézsy'taminvestigaﬁon, This
amalgamation of research projects inciudes the SEA progam studies. The
ADF&G is the lead agency on the Prince William Sound System investigation
and several of the other Trustee agencies are acting in a cooperating capacity.

PRQJECT DESCRIPTION
1. . 'Resources and/or Assoclated Services:

‘This praject is a ¢ritical companent in research and restoration of PWS pink

salmon becauss it will allow control of key variables that are thought to effect

early maring growth rate and mortality. in addition, pink salmon are thought to

play an important role in the survival of other fishes, birds and mammals, This

prcjgct will halp identify those other species and the importance of pink salmon to .
gach.

PWESACTPWE Sysiem tnvestigaion - Expenmental Fry Reloase - March 16, 1984
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. 2 Relation to Other Damage Assessment/Restoration Work:

.~ This project is part of the SEA program research planned for 1894, Furthar,
“exparimental release” of PWS hatchery pink salmen have been identified as a
necessary component of any ecosystem based research in PWS. The pink
saimon release strategy defined in this proposat will complement the thrae
strategies currently used by PWSAC which are described in 2 separate project
description. Together, the experimental release and exparimental manipulation
projects complement the planned juvenile salmon growth and predator projects.
All are critical componants of the Eﬁ‘;vpro}act nacessary to supporn or refute the
pragram hypotheses regarding the PWS ecosystem.

3. - Objectives: o

The goal of this project is, through coliaboration with the SEA program, to assist
"to develop an ecosystem level understanding of the natural and man-caused
factors influencing the production of pink saimon...in PWS”. Specific objectives

are:

A. Rear 8 million early emerging fry each at the Wally Néefezzbefg
hatchory (WNH) on Esther island and Armin F. Koernig hatchggf
(AFK} on Evans Island to 1.5 gram live weight for release in mid-

Juna.

P B.  Determine the marine survivals of fry in experimental releases from
coded wire-tagged individuals recovered in the brood stocks and
common propenty fishery the following year.

C.  Compare the marine survivals of late released larger fry with other
releases {see "experimental manipulation” project deseription) at
these same hatcheries.

‘4 Methods:

. AFK and WNH haich’e?' pink salmon fry begin exiting the incubators volitionally
at an average weight of 0.23 grams in mid March and are carried, via gravity
flow, through plastic plumbing and a bank of electronic fry counters. Following
anumeration, the pink fry are convayed via flex hose fo 12m X 12m X 3m
{450m3) saltwater rearing pens. Approximately 8 million fry will be loaded in two
rearing pens of 4 million sach at the two hatchery locations. Pen isading should

be compilete by iate March.

During pen loading, 1/2mm Coded Wire Tags (CWT) will be applied to
approximately 1 out of every 200 fry in the experimental groups. Each pen of fry
will contain a unique code. The CWT fry are integral to tracking migration
patterns of pink iry, and estimating fry growth and monality.

- Allfry will be fod a standard commercial diet of soft semi-molst fish food during
the 75-85 days prior to release. Releases will occur simultansously at the two
~ facilities on or about June 15 when the fry are expected to have afiained an
, avera.?e;ﬁve weight of 1,8 grams. Routine reponts on the rearing status of the fry
. as well as final release information will be communicated to SEA biologists on

PUSAC TPWE System investgalion - Experimental Fry Rolease - Macch 18, 1994
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board trawl and purse seine vassals 1o assure nearshore and open water
-sampling is.targeted on released fry.

8, Logation:

- This project will take place in PWS at the Armin-F Koernig hatchery on Evans
island, and the Wally Noergnberg hatchery on Esther Island.

8. Technical support:

The PWSAC saimon program receives technical support from permitting
agencies, University of Alaska Fairbanks, University of Alaska Juneau, and PWS
Science Center. The ADF&G pathology lab, genetics lab, and coded wirs tag lab
arg among specific expertise areas oversesing the hatchery salmon program,
ADEC providas technical support on terrestial and tidelands concerns. The
Cordova ADF&G staff ara in constant communication with PWSAC staff to
monitor marine conditions and provide technical guidance in hatchery practices.

3

2. Contracts:

. PWSAC contracts barge services for transporting bulk supplies and personnel to
gach hatchery. '

 SCHEDULE | '”
‘The projact activities are as follows: ; ' .
Feb 1984-Apr 1884 Overses development of ihcubating pink.salmon aggs

and perform routine eggeare and incubation
anvironmaent mamtoring;

: Mar 1894-Jun 1894 'Ermniarate, CWT, rear and release pink salmon firy.

"Apr 1884-Jun 1994: Coordinate/communicate rearing and release of
hatchery pink salmon fry with SEA research tsam.

Qperations af each hatchery are coordinated by a hatchery manager. Each
hatchery manager is responsible for meeting the incubation, rearing and release
goals at hig/her facility. During the fry release cycle, the hatchery managers will
be responsible for communicating release plans and detailed Information to the
SEA biologist coordinating the pink salmon fry studies. The operations manager
is responsible for overseeing the operations at all hatcheries and coordinating
involvement in the PWS ecosystem study. The halchery managers report {0 the

operations manager.

EXISTING AGENCY PROGRAM

PWSAC operates four salmon hatcheries in PWS and one onsthe Coppear River
system, Five speciss of salmon are produced between the five facilities. The total
annual opsrating budget including administrative services and capital and major
mainenance replacement for these facilities is approximately $8.0 million.

PWSAL - PWE Sysiem Invesigation - Expermental Fry Release - March 16, 1994
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' ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

Parmiting Is a significant aspect of the PWSAC salmon program. Hatcheries must.
racelve extensive permitting prior to construction which address water use and
quality, land use, wild stocks and other concerns. Each salmon project must
receive ADF&QG review and permitting with scrutiny for genstic and disease
histories, wild stock interactions, fishery management implications and common
property benefit. Hatchery sltes also require permitting from Departiment of Army
Corp, DNR Lands Division, Forest Sarvice special use or EA permitting if

necessary, and ADF&G fish transport permits.

- PERFORMANCE MONITORING

Monthly hatchery reports prepared by each PWSAC hatchery manager are
forwardsd 1o the operations manager and presidant. These reports detail on-
going results of each production cycle relative 10 establishaed goals for PWSAC
hatchery pink salmon. The paramstars measured includs total sggs tdken,
number of eggs surviving 1o the eyed stage of development, number of fry
surviving to emaergence, number of fry surviving to release, number of fry
released by treatment group, number of fry tagged by treatment group. A
summary of pink salmon fry releases by hatchary, day releasad and tag code will
be prepared for inclusion in the SEA program progress rgports. All pink salmon
incubation and release data will b summarized in an annual report requirad of all

haichery oparators by the ADF&G.

The PWSAC operations manager and production manager travel 10 all hatcherias
for quarterly production reviews {o support hatchery staff through review of
quality standards and production goals, Production schedules such as planned
halchery releases and procedures are defingd in advance of each production
cycle. The PWSAC management team and SEA researchers will plan and
ceordinate the pink salmon fry release schedule to assure the goals of the SEA

program are met (as described under Coordination of Inteqrated Research Effort

~ below).

in addition to monthly reports and annual reports, all CWT data is summarized-on
D-Base database software provided by the ADF&G. ADF&G quality contro
standards will be foliowed throughout tag application and reporting.

-A report will be pravided to the EVOS Trustses describing the results of the 1984

hatchery pink salmon fry release program.

" COORDINATION OF INTEGRATED RESEARCH EFFORT

This project is part of the SEA ecosystem research studies which will be
undertaken in FY94 {project 94320). In particular, those studies looking at salmon
growth, salmon predators and prey, primary and secondary production, avian
predation and nearshore fish aggregations are collaborating with the hatchery
operator to describe pink salmon fry rearing and release plans and establish the
protocol for in-season communication and coordination of results in the fisld.

- PWSAT TPWE Syslem Investiganion - Experimental Fry Releass - March 18,1894

5



MAR 16 T8g 1334 PUSRC P,18.22

The funding described for this.project is necessary for the production and release .
ot 1.5 gram coded wire tagged hatchery pink salmon. Because the approved

SEA proposat is the first integrated ecosystem study of its kind in PWS, SEA

researchars, in consultation with the hatchety operator, recommend the hatchary

release strategies employed in 1984 emuilate those used in the past by PWSAC

with the excaption of this proposed ralaase group.

~'PUBLIC PROCESS

Alaska state law {eguirgs that PWSAC, as the ragional aquaculture corporation in

" PWS, be.comprised of representatives of all interested user groups and possass
a board of diractors "which inciudes no less than one representative of each user
group that balongs to the association”. The concept of & regional association is
intendsd {o allow active public participation in the salmon rehabilitation program.
The PWSAC board of directors is comprised of: commergial / sport / subsistence
! personal use fishermen, native representatives from villages in PWS and the
Copper River region, representatives of the fish processing industry and
representatives of the communities in PWS. o=

At their September 1983 mesting, the board of directors endorsed PWSAC's
participation in the ecosystem planning efiort that had just begun and supported
PWSAC's involvemnent in the PWSFERPG. The board gave high priority to
research objsctives that addressed the current decline in the PWS pink salmon
runs and emphasized the need to include hatchery pink salmon fry releases as
pant of the larger ecosystem study being developed by PWSFERPG.

~PWSAC, other members of the PWSFERPG, and the public participatedin a
workshop in December, 1993 at which the SEA ecosystem plan was endorsed as
innpvative, reasonable and scientifically testable by a group of independent
scientists and agents of the EVOS Trustee council. The SEA plan identifies the
hatchery releases of pink salmon fry as important to develop an ecosystem level
understanding of the natural and man-caused factors influsncing the production

of pink salmon.

PERSONNEL QUALIFICATIONS
' Jeffrey B, Qlsen

Work Experience

188¢-Date: Qperations manager for PWSAC, Qversae aperations of five
salmon hatcheries producing five species of Pacific salmon. Work
with the PWSAC and regional planning groups 10 develop fish
production goals. Responsible for achigvement of hatchery
production objectives. Work with the ADF&G and other state and
tedaral agencies to assure the PWSAC enhancement program is in
compliance with regulation and required permits. Work with
hatchsery staff, fish culture industry, ADF&G, and scientific
community to develop research goals for snhancement program.
Qvarsee the budgets of five hatcheries folaling over $4.0 million.

PRSP Systam Tnvestgaen - Expanmantal Fry Release - Mareh 16, 1994
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1988-1888: WNH hatchery manager, PWSAC. Overses operations of PWSAC's
targest salmon hatchery. Responsible for production of four spacies
of Pacific salmon.

1986-1988: WNH hatchery assistant manager, PWSAC.

- 1982-1986: AFK hatchary fish culturist.and assistant manager, PWSAC.

Education |
1877-1981: Univ. of Washington., BQS. Degree in Fisheries Science

BUDGET (atiached)

e PWEAG - PWS Systaem Invesu’é”aﬁan»;‘ Experimemal Fry Releasa - March 18, 1994
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EXXON VALDEZ TRUSTEE COUNC!L
1994 Federal Fiscal Year Project Budget
October ‘i 1993 - September 30, 1994

{ Projact Description:

PWSAC - PWS System invesfigation - Experimental Release. This project is partof the SEA ecosysiem

study. Approximately 16,000,000 pink salmon fry at two hatcheries will be reared to 1.5 grams for a late spring release in 1994 to
measure the influance of size at ocean-entry and time of ocean-entry on growth and monality.

Agency: ,Ptimﬂam Swnf} Aquaculture Cemaratxon

Budget catagory 1993 Project No. 93 Report/ | Remalning
94 Interim*}  Cost*™* Total
Authorized FFY 93 FFY 94 FFY 04 FFY 84 FFY g5 Commants
Pearsonnet £0.0 $0.0 $1.0 $1.0
| Travel $0.0 $0.0 $0.0 $0.0
Contractual $0.0 $0.0 $0.0 $0.0
Commodifies $0.0 $0.0 $40.0 $40.0
Equipment $0.0 $0.0 $4.0 $4.0
Capital Qutiay $0.0 $0.0 $0.0 $0.0
~ Subtotal $0.0 $0.0 $45.0 $45.0 $0.0}
Ganaral Administration $0.0 £0.0 $0.0 0.0 20.0!
Project Total $0.0 $0.0 $45.0 $45.0 $0.0
Full-time Equiv. (FTE) ) 0.0 0.0 0.1 0.1 Q.0
= o - Dotllar amounts are shown in thousands of dollars
Budget Year Proposed Personnei: Repri/intrm] Reprvintrm| Remaining | Remaining ||
Position Description Months Cost Months Cost
Wages - temporary ‘ 5.0 $1.0
100 manhours @ $10/hour ¢
{apply coded wire tags, feed pink salmon) o ‘
NEPA Cost: ' $0.0
‘ * Oct 1, 1993 ~ Jan 31, 1984
Personnel Total 0.0 $0.0 5.0 $1.04* Feb 1, 1984 - Sep 30, 1994
S 1 Project Number: - 84320 '
Projact Title: PWSAC - PWS Sys. Inv. - Exp. Reieasa

97
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' - 1894 Fedéral Fiscal Year Project Budget o S
October 1, 1993 - September 30, 1994

R

-

Téavel: ﬁeptﬁmrm Remaining
$0.0 $0.0
N . Trave! Total $0.0 $0.0
Contractual ' | :
$0.0 $0.0
t
N Contractual Tatal §0.0{ 00
| Project Number: 94320 T -
IPm}ecz Title:. PWSAC - PWS Sys. lnv. - Exp. Release
L Agency: . Prince William Sound Aguaculture Corporation
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Projsct Titte: PWSAC - PWS Sys. Inv. - Exp. Release

Agency:  Prince ﬁ’t&iam Sound Aquaculture Corporation

Commodities: Rep¥inttm | Remaining |-
Fish foad - 25,300 kg @ $1.58/kg $0.0 $40.0
- Commodities Total $0.0 $40.0
Equipment:
Codud wire tags - 80,000 @ $0.05/tag $0.0 $4.0
3
o | Equipment Total $0.0 §4.0
Project Number; 94320
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.ﬁ 'EXXON VALDEZ OlL SPILL DETAILED PRQJECT DESCRIPTION
Project Title: ' PWSAC - PWS5 System Investigation -
Experimental Manipulafion

Project Number: 94320 L-

. Project Type: Rasearch/Monitoring

. Projoct Leader: John MceMutlien, PWSAC Prasident

- Lead Agency: Ak. Depart. of Fish and Game (ADF&G)

Cooperating Agency: PNcne

Other Cooperating Parties:  Prince William Sound Aqua. Corp. &PWSAC}
University of Alaska Fairbanks (UAF)
PWS Science Center (PWSSC) -

- Cost of Project, FY94: $1,750,000
- Project Startup Date: February 1, 1984
... Project Completion Date: June 30, 1994
. Geographic Area: Prince William Sound
: - Project Leader:

Prol ' John McMulfen, PWSAC Prasident

" Project Manager: -~

foet 9 Joe Sullivan, ADF&G Resource Prog. Mgr.

INTRODUCTION

:- During the 1880's commaercial catches of pink salmen in Prince William Sound
{PWS) reachad racord highs as a result of record wild stock returns and
increasing production of hatchery pink salmon. However, in 1991, an aberrant
return of adult pink salmon, spawned in the parent year of 1989 {the year of the
Exxon Valdez ol spill), came in late and Dark and millions went unsold. in 1892,
the wild and hatchery pink saimon return was approximately one-third of the
projected size; in 1833, pinks came back at about one-fifth of their expected

strangth.

“These falled pink salmon returns to Prince William Sound, coupled with deflated
fish prices, resulted in financial disaster for commaercial fisherman and for the
Prince William Sound Aquaculture Corporation {(PWSAC). In an effort to
understand the ecosystem of the Sound and determine the causes of the pink
salmon run failurgs, the fisherman, PWSAC and ADF&G joined in a bioregional
, PWSAC - PWS System Investigation - Experimental Manipulation
. - coalition - Pringe William Sound Fisheries Ecosystem Research Planning Group

' PWSAC - PWS System Investigation - Experimental Manipidation - March 16, 1894
1



MAR

PL.3r83

i "84 18124 FIBAC

(PWSFERPQG) - encouraged and funded by the Exxon Valdez Qf Spill (EVOS)
Trustae councll, PWSFERPG also consists of local scientists, communities,
resource managers and other rosource users of the Sound.

The task undertaken by the PWSFERPG was o develop a research plan for the
Sound, using an ecosyslem approach to study damaged pink salmon and herring
and the principal species interacting with them. These pelagic fishes support a
host of birds and mammals, some of which have also besn described as injured
species. The resulf was the Sound Ecosystemn Assessment {SEA) program. The
draft SEA plan was reviswed by independent sciontists and agents of the EVOS
Trustes council at a workshop in December 1993, and was endorsed as
innovative, reasonable, and scientifically testable.

Key to rehabifitating the pink salmon of PWS is understanding the complex
species interactions that occur during the critical early marine life stages. As is
addressed in the SEA proposal, relgases of hatchery produced pink salmon fry
"will provide a powerful test of the influence of ocean-entry timing and fry size at
ocean entry on losses o predators”. By using hatchery pink salmon, important
variables such as release timing, release location, number of fry released, fry
age, and fry size can be controlled. In addition, a portion of all hatchery pink
salmon fry released are marked, making assessments of eaﬁ{ marine growth, life
stage mortality and migration patterns possible at a reasonable cost.

This plan advocstes the integral role of the hatchery programyin the research and
rastoration of PWSE pirk salmon poguiations as well as those injured fishes, birds
and mammals whose survival is finked to the overall health of the pink saimon.
PWSAC, as the regional aquaculture corporation in PWS, recognizes its vital role
and supports the notion expressed by Dr, Georga Rose that "experimental
management can be done at PWS using hatcherias in collaboration with the SEA
rasearch proposal”. PWSBAC has been and will continue 10 be heavily involved in
the ecosystem research envisioned by the EVOS Trustee Councll as necessary
for rastoration of PWS.

- Finally, the project describad here is an integral componertt of the integrated

ecosystem based research called the Prince William Sound System
Investigation, This amai%’amaﬁon of research projects includes the SEA program
studies. The ADF&G is tha lead m%anc on the Prince William Sound Systam
investigation and several of the pther Trusiee agencies are acting in a

cooperating capacity.

- PROJECT DESCRIPTION

1. Resources and/or Associsted Services:

This project is a critical component in research and restoration of PWS pink
salmon because it will allow control of key variables that are thought to effect
early marine growth rate and mortality. In addition, pink salmon are thought 1o
play an important role in the survival of other fishes, birds and mammals. This
project will help identify those other species and the importance of pink saimon o

aach,
2. Relation to Other Damage Assessment/Restoration Work:

PWSAC - PWS Systam Investigation - Expedmental Manipulation - March 16, 1394
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This project is integral to the SEA program research plannaed for 1884, Further,
this project has been identified as a necessary companent of any ecosystem
based research in PWS. Included in this project is the continuation of a spring
time macro-zooplankion samgfiﬁ:}ig program at each salmon hatchery. This
program will compiiment the program research by continuing a 12 year long
database that is crucial to understanding pink saimon population dynamics.

3.  Objectives:

The goal of this project is, through collaboration with the SEA program, to assist
"t develop an geosystem lavel understanding of the natural and man-caused
factors influencing the production of pink salmon...in PWS". Spacific objectives
ara:

A, Provide BEA researchers, in 1994, with the tools nesded to
determine the effect of ocean-entry timing, ocean entry focation,
and fry slze on losses to predators,

B. Provide, in 1894, through the hatchery releass of pink saimon fry,
support necessary 1o conduct Prince William Sound ecosystem
investigations that will provide further information that will aid In
understanding hatchery and wild stock interactions.

C. Provide SEA researchers with the tools needed to determine the
migratory path of pink salmaon fry in PWS.

D.  Monttor macrozooplankion abundance, ocean temperature, and
meteorological conditions at three haicheries in PWS. ~

E. Coded wirg tag and release 1,000,000 hatchery pink salmon fry.
4. Methods:

Approximately 411 million pink salmon eggs will ba taken af three hatchery
locations in PWS in the fall of 1993, Eggtake estimates by facifity are as follows:
1} 126 million eggs for the Amin F. Kosrnig {AFK) hatchary on Evans Island in
southwest PWS, 2) 180 milfion eggs for the Wally Nosrenberg Hatchery gNNH}
on Esther island in northwest PWS, 8) 105 million eggs for the Cannery Craek
Hatchery (CCH) In Unakwik Inlet in northem PWS. Eggs are taken from brood
stock retuming 1o each facifty.

All pink saimon eggs will be incubated af their respactive halcharies in aluminum
eg? boxes with a loading density of approximately 305,000 eggs per box. Eggs
will be monitorsd throughout the fall and winter to assure a clean incubation
snvironment is maintainad. This involves continual monitoring of water quality
parameters such as dissolved oxygen, pH, total waler hardness, and ammonia
as well as adjustment to water flow. Removal of dead eggs is important to
prevent fungal growth within the incubstors and ig done prior to halch with
forceps or by hand. Periodic “venting” of incubators Is raquired 1o purge air
bubbles that bufld up below the perioratsd plate and prevent adequate water flow
16 the eggs. Newly hatched pink salmon fry (Alevins) exist in the incubators,
feading off thelr yolk sac, until early to mid March.

PWEAD - FWS System Investigation - Experimental Maniplation - March 16, 1994
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. By mid March, 0.23 gram pink saimon fry begin exiting the incubators volitionally
and are carried, via gravity flow, through plastic plumbing and a bank of
glactronic fry counters. Following snumeration, the pink Iry are conveyed via flex
hose to 12m X 12m X 3m {450m3) saltwater reanng pens. Fr;y loading density
per saltwater ﬁen varias by location, ran?iﬁg frorn 7,000,000 Iry to 12,500,000 fry
ﬁer %en. The higher densities are possibie in deapar bays such as at WNH

atchery.

During outmigration, 1/2mm Coded Wire Tags (CWT) will be applied to

 approximately 1 out of every 600 fry. Each pen of fry will contain a unique code.
The OWT fry are integral 1o tracking migration patierns of pink fry, and estimating
fry growth and mortality,

All fry will be fad a standard commercial dist of soff semi-moist fish food for 10 -

20 days prior to release. Releasses will begin in mid to fate April when the

calanoid copepods, a key prey item of the pink saimon fry, become available in

the upper 20 meters of the water column. All releases will be dong in concert with

the ship board sampling carried out by the SEA rasearch team, Fry release data

from the halcheries will be communicated {o biologists on board trawl and purse

seine vessels to assure nearshore and open water sampling is targeted on

released fry. , ]

Approximately 371,000,000 hatchery pink fry wilt be relsased in 1994. Releases
will aeour during and after the zooplankton bloom (from about April 15 to June 1}
10 assess the influence of timing of ocean entry on predation of pink salmon (see
Coordination of integrated Regearch Effort below). Fry will be released in groups
of 7,000,000 1o 36,000,000 10 assess the impact of number of fry released on
predation ang fry growth. Generally, fry ralease size will be between 0.25 and
0.35 grams. The wide geographic separation of each hatchery will test the
influence of location of ccean entry 1o growth, mortality and migration pattern.

Twice weekly, near shore plankton abundance will be monitored from mid March
through late June. S"a'mgias are taken in two pre-selected iocations near gach
hatchery site using a 1/2m sample net hauled vertically from 20 meters. Up to
three replicates are made per sample location. Samples are transferred to 250mi
graduated cylinders and allowed 10 setlle 24 hours. The relative density of
zgoplankton and ;zhytofnankzon as well as their parcent composition is
determined. The samples are then preserved in 10% buffered formalin for later

~ species identification by SEA researchers.

. A sub-project of the SEA program for 1884 will address the influence of fry size at
ocean entry on predation by looking at the growth and moriality of large fry (1.5
gram) released lats in the season. A separate project deseription has been
preparad for this program. '

5. Laocation:

This project will take place in PWS at the Armin F Koernig hatchary on Evans
island, the Wally Noerenberg hatchery on Esther Island and the Cannery Creek
hatchaery in Unakwik Inlat.

8. Technieal support:

PWSACT - PWS Sysiom Investigation - Experimental Manipulation - March 18, 1954
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The PWSAC salmon pm?ram receives technical suppont from permitting
agenclaes, Universily of Alaska Fairbanks, University of Alaska Juneau, and PWS

Science Center. The ADF&G pathology lab, genefics lab, and coded wire tag lab

“are amaong specific expertise areas oversaeing the hatchery saimon program.
ADEC provides technical support on terrestial and tidelands concems. The
Cordova ADF&G staff are in constant communication with PWSAC staff to
monitor marine conditions and provide technical guidance in hatchery practices.

7. Contracts:

PWSAC contracts barge services for transporting bulk supplies and personnel (0
sach hatchery. _

-SCHEDULE
The project activities are as follows: :
Feb 1984-Apr 1984: Qversse development of incubating pink sdimon eggs
and perform routing eggeare and incubation
“envirgnment mornitoring.
Feb 1994-Oct 1994: Coordinate hatchery operations and provide logistics
support such as freight and transportation.
Feb 18984-Jun 1994: Enumerate, CWT, rear and release pink-salmon fry,
Assess marine plankton abundance.
Apr 1884-dun 13584: Coordinate/communicate releases of hatchery pink

saimon fry with SEA ressarch team.

Operations af sach hatchery are coordinated by a hatchery manager. Each
hatchery manager is responsible for meeting the incubation, rearing and release
goals at his/her facility. During the fry release cycle, the hatchery managers will
be responsible for communicating release plans and detailed information to the
SEA biologist coordinating the pink salmon fry studies. The operations manager
Is responsible for overseeing the operations at all haitcheries and coordinating
involvement in the PWS ecosystem study. The hatchery managers report to the
operations manager.

EXISTING AGENCY PROGRAM

PWSAC operates four salmon hatcheries in PWS and one on the Copper River
system. Five species of salmon are produced between the five facilities. The total
annual operating budget including adminisirative services and capital and major
maintenance replacement for these facilities is approximately $8.0 million.

ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

Permiting is a significant aspect of the PWSAC salmon program. Hatcheries must
- recieve extensive permitling prior to construction which address water use and

quality, land use, wild stocks and other concems. Each salmon project must

PWSAC - PWS System invastigation - Experimental Manipulation - March 18, 1924
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reciave ADF&G review and permitting with scrutiny for genetic and disease
histories, wild stock intaractions, fishery management implications and common
property bensfit. Hatchery sites also require permitting from Department of Army
Corp, DNR Lands Division, Forest Service special use or EA permitling if
nacessary, and ADF&G fish transpont permits. ‘

PERFORMANCE MONITORING
Monthly hatchery reports prepared by each PWSAC hatchery manager are

forwarded to the operations manager and president. These reports detail on-
going results of each production cycle relative to established goals for PWSAC
hatchery pink salmon, The parameters measured inciude total eggs taken,
number of eggs surviving 10 the eyed stage of development, number of fry

" surviving to emergence, number of fry surviving o ralease, number of f
released by treatment group, number of fry tagged by treatment group.
summary of pink salmon fry releases by haichery, day released and tag code will
be prepared for inclusion in the SEA program prograss reports. All pink salmon
incubation and release data will ba summarized in an annual report required of all
hatchery operators by the ADF&G.

The PWSAC operations manager and production manager travel to ail hatcheries
for quarterly production reviews, supporting hatchery staff through review of
quality standards and preduction goals. In general, production schedules and
procedures are defined in advance of sach production cycls. The PWSAC

-,

management team and SEA rasaarchers will plan and coordinate the pink
saimon fry release schedule to assure the goals of the SEA program are met (as

described under Coordination of Integrated Research Effort below).

in addition fo monthly reports and annual reports, all CWT data is summarnzed on
D-Base database sofiware provided by the ADF&G. ADF&G quality contro!
standards will be followed throughout tag application and reporting.

-All plankion and mateoroloegical data is summarized on a computer spreadsheet
provided by UAF, Following the sampling season each haichery's data is
forwarded to UAF whers if is added 1o a larger PWS data base, This data is used
%r)’ tha Cooperative Fisheries and Oceanographic Studies program led by UAF.

ed data will also be used by SEA researchers studying primary and sscondary
productivity.

The PWSAC program must also comply with a host of agency regulations which
diract production fimits and outline specific objsclives for hatchery enhancement.
Annual rgview of accomplishments by ADF&G personns! and the Regional '
Planning Team (RPT), and recommendations for program revisions are
processes to guide salmon programs and maindain performance within permitting
requirements, (The RPT is composed of ADF&G staff appointed by the
Commissionar and representatives from the regional salmon association. The
RPT develops specific saimon rehabilitation and enhancement objectives which
recsive public review and approval by the ADF&G Commissioner).

A raport will be provided to the EVOS Trustess describing the rasults of the 1994
hatchery pink salmon fry release program, :

PWSAC - PWS System Investigation - Experimental Manigulation - March 16, 1894
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COORDINATION OF INTEGRATED RESEARCH EFFORT

This project is complementary to the SEA ecosystem research studies which wil
be undertaken in FY84 (project 94320). The timing of the shipboard sampling
program is set-by the anticipatad schedule for release of various groups of
hatchery produced pink salmon fry. in panticular, those studies looking at salmon
growth, salmon predators and prey, primary and secondary production, avian
predation and nearshore fish aggregations are collaborating with the hatchery
operator to describe pink salmon fry rearing and release plans and establish the
protoco! for in-season communication and coordination of results in the field.

The funding described for this project is necessary for the production and release
of markad groups of hatchery pink salmon in 1994, Because the approved SEA
proposal is the first integrated ecosystern study of its kind in PWS, SEA
researchers, in consultation with the hatchery operator, recommend the haichery
release strategies employed in 1894 emulate those used in the past by PWSAC,
Those three strategies include:

“Early Fed Fry".  These fry are haid in saltwater rearing pens and féd for 10-
20 days prior to release at the peak of the nearshore macro-
zooplankton bloom (end of Apriliearly May). This group
typically comprises 80%-30% of the tolal release.

"Direct Release™  These fry are-held in saitwater rearing pens far no more than
3 days and released becauss their cutrnigration timing
corresponds with the macro-zooplankton bloom. This group
typically comprises 5%-10% of the release.

"Laie Fed Fry™: These fry cutmigrate after the macro-zooplankion bloom and
are held in saliwater rearing pens until late May/early June,
This group typically comprises 5%-10% of the release.

To assure the goals of SEA are met, potential deviations from the 1894 planned
fry release schedule will be communicated bstween the PWSAC management
team and SEA rasearch tearn prior to and during the field season. As an
example, conversations between the PWSAC operations manager, SEA chief
scientist and SEA salmon growth/predator study leader suggsst that the mild
winter weather in PWS could accelerate the macrozooplankton bloom by as
much as one waek. Becausa most of the hatchery pink salmon fry are relased
into the "bloom”, the SEA ship-board sampling schedule has been developed
with an "sarier than normal® fry release in mind.

* Finalily, the hatchery facilities will provide suppornt {o the SEA ressarch team

during the extended fisld season. This will include shower and laundry, water for
vassaels, bunking as nesded, some squipmant storage, communication
assistance, and additional 1ab space if needed.

PUBLIC PROCESS

Alaska state law reg,uims that PWSAC, as tha regional aquaculture corporation in

PWS, be comprised of representative of all interested user groups and possess a

" board of directors "which includas no less than one representative of each user

group that belongs to the association”. The concept of a regional association is

PWSAC - PWS System investigation - Experimental Manipulation - March 186, 1994
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 imtended 10 allow active public participation in the salmon rehabilitation program.
The PWSAC board of directors is comprised of. commarcial / sport / subsistence
¢ personal usa fisherman, native represantatives from villages in PWS and the
Copper River region, representatives of the fish processing industry and
representatives of the communities in PWS, ‘

At their September 1993 meeting, the board of diractors andorsed PWSAC's
participation in the scogystem planning effort that had just begun and supported
PWSAC's involvement in the PWSFERPG. The board gave high prierity fo
research objactives that addressed the current decline in the PWS pink salmen
runs and emphasized the need to include hatchery pink salmon fry releases as
part of the larger ecosystem study being developed by PWSFERPG.

PWSAC, other members of the PWSFERPG, and the public participatedin a
workshop in December 1993 at which the SEA scosystem plan was endorsed as
innovative, reascnable and sclentifically testable by a group of independent
sciantists and agsnis of the EVOS Trustee council. The SEA plan identifies the
hatchery releases of pink saimon fry as important fo develop an scosystemn level
understanding of the natural and man-caused factors influencing the production
of pink salman. '

“PERSONNEL QUALIFICATIONS
John C. McMulian
Work Experience

- 1881-Date;  President of PWSAC. Administers.a program which features the
operations of five salmon halchsnes, and active capital projects
program, both of which are supported by a finance depariment and
an administrative support group. Works on lsgislative and Alaska
Board of Fisheries atfairs which deal with the future of salmon
enhancement programs in Alaska. Deals with the Alaska
Departmaent of Fish and Game, and Commerce on issues of
hatehery transfer grants and loans, enhancement taxes, and
hatchery management plans, and the development of fisherias
gengzzcs and fish stocking policies. Serves as a member of the

sgional Planning Team (RPT) and the Salmon Harvest Task
Force. Works closely with the PWSAC board of directors and
exscutive committee.

-'1988-1981: Special projects manager for PWSAC. Worked. as a liasen 10 the ol
industry and State and Federal agencies following the EVOS.
Served as a member of the Regional Citizens Advisory Commitise
(RCAC). Also served as a member of the RPT and the PWSAC
Production Planning Commitiee (PPC).

1986-1887. Fishery advisor (unpald) to Alaska gubernatorial candidate, Steve
Cowper. Responded 1o questions from advocacy groups and
drafted policy statements.

1985-1986: Retired from the ADF&G.

P“WSAO - PWS System xweéﬁga&m - Experimantal Manipulation - March: 18, 1984
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. © 1979-1985:

PLISnT F.i8.23

Chief of Operations for the ADF&G Salmon Enhancement Program.
Respaonsible for the developmant and achievemant of the program's
fish production abgectwes and devslopment and management of the

Operating and CIP budgets.
Education
1958-1961: Northern Michigan Univ., B.S. Degree in Biology.
- 1962-1964: Michigan State Univ., Graduate School Fisheries
Jeffrey B. Olsen
quk'Experience .

- 1989-Date:  Operations manager for PWSAC. Oversee cgéra‘ﬁons of five
saimon hatcheres producing five specigs of Pacific salmon. Work
with the PWSAC and regional planning groups 1o devalop fish
production goals. Responsible for achiavement of hatchery
production objactives. A

1988-1889: WNH hatchery manager, PWSAC. Overses operations of PWSAC's
. larqgest salmon hatchery. Responsible for production of four species
. of Pacific salmon.
~1986-1988: WNH hatchery assistan! manager, PWSAC.
' 1982-1986: AFK hatchery fish culturist and assistant manager, PWSAC,
Education
1977-1981: Univ. of Washington., B.S. Degree in Fisheries Science
- BUDGET (attached)

PWSAC - PWS System Investigation - Experimental Maniputation - March 186, 1934
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Federal Fiscal Yoar Project Budget
October 1, 1993 - Saptember 30, 1994

Project Description:

PWSAC - PWS System investigation - Experimental Manipulation. This praject aids in the restoration of

PWS pink salmon through collaboration with the SEA ecosystem study. 390,000,000 pink salmon fry will be refeased from three
hatcharies at various times and at various sizes to assess the influence of these variables on growth, moriality and migration patierns,

Budget catagory 1983 Project No. 93 Report/ | Remaining
* ‘ 94 Interim*{ Cost** Total
Authorized FFY 83 FFY 94 FFY 24 FFY 94 FFY 95 Comments
Personnsl $0.0 $0.0 $868.0 $868.0
Travel $0.0 $0.0 $36.1 $36.1
Contractuat $0.0 0.0 $237.1 $2371
Commodities $0.0 $0.0 $456.7 $456.7
Equipment $0.0 $0.0 $152.1 $162.1
Capital Quttay $0.0 $0.0 $0.0 $0.0
Subtotal $0.0 $0.0] $1,750.0] $1,750.0 $0.0

General Administration | | |

Project Total $0.0 $0.01 $1,750.0] $1,750.0 $0.0
Full-time Equiv, (FTE) 0.0 0.0 40.0 40.0 0.0
L ] ] Dollar amounts are shown in thousands of dollars N
Budget Year Proposed Personnetl: Reprifinirm| Repri/intrm| Remaining [Remaining
Position Description Months Cost Months Cost
Wagses - permanent 5.0 $512.5
Wages - temporary 50, $3555

NEPA Cost:. £0.0
. : a P 0et, %993 Jan 31, 1%4 ot
Personnel Total 0.0 $0.€3 , 100 $888<6 v F@b‘t 1994 - Sep 30, 1994
- {Project Number: 94320 I R o
Project Title:  PWSAC - PWS Sys. Inv. - Exp. Mamp
| Agency. Prince William Souhd Aguaculture Cemoraiicn
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Exxou.yamegm‘meé COUNCIL
1994 Federal Fiscal Year Project Budget
‘October 1, 1993 - September 30, 1984

Travel:

Rep¥intrm Rém\aiﬂi'ngd
Travel for permanent and temporary employees. $0.0 $36.1
3 o _ Travel Total $0.0 $36.1
 Contractual
Contracted setvices necessary for the production and release of pink salmon fry. $0.0! $2371
{Barge semvice, air taxi service, mail setvice etc.) :
3
| » , Contraciual Total $0.0]  $237.1
Project Number: 943200 : ‘
Project Title.  PWSAC - PWS Sys. Inv. - Exp. Manip.
Agency:: _Prince William Sound Aquaculture Corporation
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1994 Foderal Fiscal Year Project Budget

October 1, 1993 ~ September 30 1994

{Agency: F’nnce i:am Sound Aguaculture Corporation

{Commodities: RepVintrm | Remaining
Commogdities necessary for the production and release of hatchery pink salmon fry. $0.0 $456.7
{Fish food, camp provisions, fusel, etc.)

- Commaditias Total | $0.0 $456.7
Equipment:
Supplies necessary for the production and release of pink salmon iry. ‘ $0.0 $152.1
{buckets, towels, lumber, chemicals, hardware, clothing, ptumbmg, CWT tags, etc.)
4
- Equipment Tolal $0.0{  8$152.1
‘ngam Numher §4320 ' '
i Project Title: PWSAC PWS Sys. Inv., - Exp Marnip.
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RESEARCH PROPOSAL

TO:  Mr James Ayers, Executive Director
EVOS Trustees Coungcil, Restoration Office
. ; 845 & Streel, Ancnarage Alaska 83501
{807} 276-8012, -7176 facsimile

FROM: institute of Marine Science (IM3)
School of Fisheres and Ocean Sciences {SFOS)
University of Alaska Fairbanks (UAF)
Fairbanks, Alaska 89775-1080

and
Prince Willilam Sound Science Center {Science Canter)
P.O. Box 705, Cordova, Alaska 99574
{807) 424-5800, -5820 facsimile

TITLE: Sound Ecosystem Assessment (SEA)

Observational Physical Qceanography in Prince William Sound
and the Gulf of Alaska (SEA-OCEAN)

PRINCIPAL INVESTIGATORS:

Dr. Donald Schef

Director, Institute of Maring Science

School of Fisheries & Qcean Sciences, University of Alaska Fairbanks (IMS/SFOS/UAF)
Dr. David Salmon

Prince William Sound Science Center &
Aftillate Assistant Profassor, IMS/SFOSAUAF

.\IEWICONT!NU&NG: New
PROPOSED STARTING DATE: March 1, 1984
PROPOSED DURATION: Two years

AMCUNT REQUESTED: FY84 SEA-OCEAN- Total § 857.31.
FY45 SEA-OCEAN- Total § 514.31.
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EXXON VALDEZ TRUSTEE COUNCIL
FY 94 DETAILED PROJECT DESCRIPTION .

A. COVER PAGE

Project title: Sound Ecosystem Assessment (SEA), An }%:;:st‘yszem Research Plan for Prince William
Sound -- Observational Physical Oceanography in Prince William Sound and the Guif
of Alaska (SEA OCEAN)

Project ID number: 94320
Project type: Research/Monitoring
Name of project leader(s): Dr. David K. Salmon, Oceagographer, Prince William Sound Science

Center (PWSSC), and Affiliate Assistant Professor, Institute of Marine
Science, University of Alaska Fairbanks (IMS/UAE)

Lead agency: Prince William Sound Science Center

Cooperating agencies: University of Alaska Fairbanks (UJAF), Alaska Department of Fish &
Game (ADF&G), Department of Interior/U.S. Fish & Wildlife Service

(DOI/USFWS)
Cost of project/FY 94: $657.31K
Cost of project/FY 95: $514.31K

Cost of Project/FY 96 and beyond: $475.00K + equipment + inflation

Praject Start-up/Completion Dates: FY94: March 15, 1994-September 30, 1994
FY93: Qctober 1, 1994-September 30, 1993

Geographic area of project: Prince William Sound and North Guif of Alaska
Name of project leader: Dr. David K. Salmon

Name of lead agency project manager: Dr. Jerome Montague




B. INTRODUCTION

The chief goal of this study is to improve our understanding of ecosystem level processes in
Princa William Sound {PWS8), with particular regard to how natural and anthropogenic
perturbations influence the ecosystem processas. Recent run fallures of wild and hatchery

pink salmon, as well Pacific herring stocks, surprised resource managers and fishermen.
Given our present understanding of the ecosystem, these run failures were probably
unpredictable. Further, our present understanding of the maring ecosystem doas not aliow us
to discern whether these run failures were due to natural or anthropogenic processes. Thase
run failures underscore the need 1o gain a more comprehensive understanding of the PWS
ecosystem. In this context, the Sound Ecosystem Assessment (SEA) research plan is initially
focused on components of the PWS scosystern called the "fisheries ecosystem;” this
includes those elemants of the PWS scosystem important in limiting the produgtion of fish
stocks. The fisheries ecosystem is defined to inciude the predators, competitors and prey
associated with specified target species throughout their life history, as well as environmental
processes that act to constrain the production of the target species, their predators,
competitors and pray.

The first phase of SEA will focus on pink salmon and Pacific herring stocks as target
species, because of their major acological roles in the Sound, as well as their economic
importance to the communities of the Sound. SEA will use an acosystem lsvel approach. It
seeks to identity critical processes that affect survival of the targst species and their
predators, competitors and prey along the migratory routes that the target species use within
the Sound. This approach is possible today because of important groundwork laid by

. investigators from state and federal agencies and from other research centers. These prior
studies established extensive knowledge of many aspects of the life stages of the target
species; the SEA approach bullds upon this foundation. SEA seeks to combine this prior
knowledge with new information and new technologies to complete a quantitative
understanding of the ecosystem components associated with the early life stages. SEA also
seeks to develop numerical models that simulale those subsystems. We beligve this level of
understanding is both necessary and sufficient to distinguish between natural and
anthropogenic effects. The objective of the SEA project is to use mechanistic, coupled
models, in conjunction with data assimilation, to provide nowceasts' and short term forecasts
of the success or deciine of year classes and stocks of the target species. In addition, the
resuits of SEA will provide useful tools for decisions concerning management, enhancement
and resioratzon of these stocks.

“?he ecasystem parspective used in SEA will identiy and analyze both physical and biological
processes within the Sound that act to fimit the production of the target species. This
gcosystem approach is highly applicable to other target species including fish, seabirds and
marine mammais. It can be transferred to other geographic regions. Future studies of other
target species may be modeled using the migratory pathway approach put forth in SEA.

‘Nawcas{mg is the process of monitoring measurable variables (temperaiure predator
. density, prey density} to predict in real ime an unmeasurable variable such as fish
survival,



Future studies within PWS will integrate well with the initial studias to identify how
~ components of the PWS ecosystem are linked to one ancthar. Results of future studies will
be useful for management, enhancemernt and restoration of critical elements of the PWS

ecosystem,. '

Single species population dynamics models are inadequate to make preseason predictions of
animal abundance for both conservation and economic purposes {Cullen 1988). Without
adequate predictive capabilities, restoration and enhancement practices and the impacts of
other anthropogenic activities will remain controversial. The growth conditions and the
carrying capacity of the coastal marine ecosystem in this region vary interannually, and are
influenced by the physical, chemical and biological processes in the Guif of Alaska (Thomas
and Mathisen,1993). The SEA plan assumaes that coupling knowledge of the fluctuating
carrying capacity and growth conditions of the system to animal population dynamics is an
important step towards improving predictive capabilities and, ultimately, developing a better
understanding of the ecosystem,

There is general agreement that top-down and bottom-up forces act on populations and
communities simultaneocusly (Hunter and Price, 1892). SEA uses an approach similar to that

used in the Global Ocean Ecosystems Dynamics (GLOBEC) Northwest Atlantic Study

{1991b). This approach examines the ecology of important species by studying

envirenmental and trophic interactions along their migratory pathways. The SEA program will

use the conceptual experimental design of GLOBEC {1991a), which involves the nasting of

fine scale measurement programs within large scale ecosystem monitoring efforts.

Underlying both the large scale and fine scale measurement programs are the scientific
questions that must be answered to improve cur understanding of the ecosystem and {o .
improve predictive capabilities for animal abundance.

The disturbing trends in the major fisheries of Prince William Sound following the Exxon
Valdez oil spilt (EVOS) focused public attention on this large, productive coastal environment
and how it functions to support maring resources of immensa commercial, sport and
subsistence value, The fishery resources of the Sound are components of broader marine
and freshwater ecosystems that foster their survival. The SEA plan outlines the rationale,
scientific methodologies, and research priorities needed to describe the ecological roles of
selected fishes and their inter-relationships with other components of the ecosystem
{physical, chemical and biological) that limit their annual production and harvest.

SEA identifies the following goals for planning and subsequent studies. Achieving these goals
will, ultimately, address scientific and public concerns about the health of this valuable
Alaskan coastal environment:

(1) Acquire an ecosystem-leve! understanding of maring and frashwater processes that
interact to maintain levels of fish production in Prince William Sound,

{2)  Use this new information to more accurately forecast fishery production and predict
tishery responses to different levels of ecosystem disturbance, both natural and

anthropogenic; . .




(3)  Establish a comprehensive scientific data base describing the status of the Prince
. William Sound ecosystem and its fisheries, and also establish a data and information
program which serves the needs of the region's residents and improves the
information used for management (primarily fisheries), enhancement and mandated
restoration activities,

C. PROJECT DESCRIPTION
1. Resources and/or Associated Services:
Observational Physical Oceanography in Prince William Sound and the Gulf of Alaska

The Sound Ecosystem Assessment (SEA) program evaluates changes occurring in the
Prince William Sound (PWS) ecosystem in the context of groups of interacting species.
implementation of the SEA program will rasult in vital knowledge for determining the
feasibility of, and the approach to, restoration of many resources and services injured by the
Exxon Valdez Ol Spill {(EVOS). Resources addrassed by SEA include pink salmon, herring,
and the principal species interacting with these fishes. These pelagic organisms support a
host of birds and mammals, some of which are listed as injured spacies of the EVOS.
Services addressed include subsistence, commercial fishing, recreation and tourism, and
passive use. While SEA is primarily a monitoring and research activity, this program will also
support other EVOS Trustee Council programs (i.e., providing better information to land and
.fzshersas management personnel that will promote a healthy ecosystem, and increasing public
awareness of the state of the ecosystem).

The SEA program was developed by the Prince William Sound Fisheries Ecosystem
Research Planning Group (PWSFERPG). This group is comprised of scientists, community
residents, resource users and managers of Prince Willlam Sound. The SEA plan was
developed with the encouragement and support of the EVOS Trustee Council to provide an
understanding of important ecological influences on injured resources and services. The draft
SEA plan (with related technical information) was peer reviewed by independent scientists
and agents of the EVOS Trustee Council at a workshop in Decembar 1893, The reviewers
endorsed the plan, calling it innovative, reasonable, and scientifically testable. Future
expansion of the SEA program will involve coupling pelagic and nearshore benthic ecology
and linking aquatic and terrestrial ecology through dominant ecosystem pathways.

2. Relation to Other Damage Assessment/Restoration Work:

Backgrounﬂ:?hystcai Oceanography and Meteorology of Prince William Sound and
the Guif of Alaska

The climate in PWS is maritime and is influenced by & nearly continuous procession of low

pressure systems. Adiabatic uplift of the moisture-laden air masses delivers precipitation as
rain and snow to the coastal region each year (Royer, 1979). Mean annual precipitation
totals approximately 200 cm with pronounced seasenal variability among weather stations

4



{Royer 1978). Minimum precipitation occurs in June and July (10 cm month’’) with a
 maximum in September and Cctober {25 cm month™’ (Royer 1978}]. The annual discharge
cycle for coastal rivers reflacts the release of stored winter precipitation which peaks in May ‘

and June.

The annual cycles of temperature and salinity in PWS waters are forced by freshwater input,
seasonal shifts in large-scale weather patterns, and by interaction with the surface and deep
water of the bordering open ocean. Active exchange of water with the open Guif of Alaska
{GOA) ocours through Hinchinbrook Entrance (HE) and Montague Strait (MS) (Schmidt,
1877). Wind intensities are greatest from October to April (Wilson and Overland, 1986).
Cyclonic winds associated with the passage of storm systems over the Guif drive an onshore
Ekman transport that results in strong coastal convergence, downwalling outside PWS, and
the transport of surface water (upper 150 meters) northward through HE. As winter
progresses, the surface-mixed layer cools to between 2 and 4 °C, and surface salinities
increase to nearly 32 parts per thousand. The upper layers of the Sound are generally
coldest and most saline in March.

Following a transition in weather patierns in late April and May, the period of strong onshore
Ekman transport is replaced by occasional offshore transport and weak upwelling outside of
the Sound due 1o a relaxation of wind-forcing. These periodic flow reversals occur
intermittently from late May to September. Under these conditions, deeper, more saline
~ oceanic waters intrude onto the shelf south of PWS. When the density of this intrusion
exceads the density at the depth of sills (180 meters) in sea valleys outside the Sound (HE
and M8), a period of desp water renewal is initiated. The duration and magnitude of this
annual event is governed by the nature of the period of relaxed onshore wind forcing. During .
the summer and early fall, surface waters of the region are freshening in rasponse to local
rains and the melting winter snow pack.

Upper-layer {100 meters) circulation patterns in PWS are also driven by freshwater input,
focal winds, and interactions with the Alaska Coastal Current (ACC) flowing westward around
the margin of the Gulf (Royer, 1981). Upstream of the Sound the ACC is augmented by
freshwater inputs from glaciers (Royer et al., 1990) and rivers that ring the Gulf. A portion of
the ACC eniers the Scund through HE, traverses the ragion from east to west and then exits
through MS (Niebauer et al. 1893). The magnitude and direction of this ACC inflow depends
on multiple variables such as seawater dengity gradients, atmospheric pressure differences
within and outside of the Sound, regional winds, and seasonal changes in the internal
Rossby radius of deformation (Royer et al,, 1990). Seasonal variability in the ACC has been
addressed by Johnson et al. (1988} and modeled by Luick (1988). A cyclonic circulation celf
has been observed in the Sound about 30 kilometers (km) north of HE (Muench and
Schmidt, 1975), and is likely related to interactions between the bathymetry, the regional
wind field and AGC inflow. Under summer and early fall conditions of reduced onshore
transport and increased freshwater input, substantial surface outflow can occur through HE.

The large scale wind driven upper layer circulation in the GOA consists of a cyclonic gyre,
with broad slow currents in the southern and eastern Gulf, and an intense western boundary

current (the Alaskan Stream) on.the northern margin, The circulation is also characterized by
the occurrence of mesoscale (100 - 300 km diameter) anticyclonic eddies, some of which .
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propagate westward along the northern margin of the Guif (Musgrave et al., 1892), Others,
such as the Sitka eddy (Tabata, 1982) are essentially standing features. These features

. appear to be imponant in the transpon of properties onto and off of the continental shelf,
and may also affect the timing and migration patterns of salmon stocks returning to the
coastal region to spawn (Hamilton and Mysak, 1988).

The GOA is characterized by large interannual variations in the atmosphere and ocean. This
variability exerts considerable control over changing environmental conditions in the Sound
on time scales of years. Variations in the frequency and intensity of storm systems that enter
the Gulf {or form there) transiate to variable amounts of precipitation in the coastal
mountains, which in turn produces changes in coastal runoff and the intensity of the flow into
the Sound from the ACC. Periods of increased storminess bring higher air temperatures to
the subarctic North Pacific, while periods of decreased storminess result in lower air
temperatures (cf. Salmon 1992). Changes in the timi ing and intensity of spring runoff occur
partly due to prevaifing air temperatures in the region in late winter and early spring.

The most prominent cyclic time scales of interannual variation that occur in the atmosphere
ovar the GOA are those at periods of about 3 and 5 years. These variations appear {o be
linked in the atmosphere and ocean to large scale changes occurring in the tropical Pacific in
refation to El Nifio, La Nifig, and the Southern Oscillation (ENSO). Thus, there is a tendency
for changes in North Pacific storm frequency and intensity {o occur on these time scales. The
atmospheric variations over the GOA and central North Pacific also translate into changes
occurring within the oceanic environment of the Gulf in terms of chemical properties and
otean currents (Tabata, 1891a, 1991b; Salmon, 1892). In particular, ocean circujation in the

. subarctic tends {0 be stronger during E! Nifio warm events and weaker during the La Nifia
phase of the cycle, largsly in response to variable wind forcing. Currently, it is not known
whether the 3 and 5 year time scales are the most impontant determinants of interannual
variability in PWS,

Decadal scale variability in the physical environment of the North Pacific occurs in
conjunction with phenomena that are both cyclic and guasi-periodic. Low frequency variations
related to the 18.6 year nodal tide cycle occur In time series of both atmospheric and oceanic
paramemrs}n the eastern North Pacific (Royer, 1989; 1893). This 18.6 year variability shows
up clearly in Gulf of Alaska air and ocean temperatures and a time series of recruitment of
Pacific halibut, Hippoglossus stenolepis (Parker et al., 1993). Decadal scale variability in the
North Pacific also occurs in relation to quasi-periodic ENSO phenomena. For exampie, from
1976 through 1988 the environment of the North Pacific was characterized by large and
persistent anomalies of air and sea surface temperatures as well as upper level and surface
winds that can be partially linked to variations occurring in the tropical Pacific in relation to
ENSQ. (Trenberth 1880; Salmon 1292). North Pacific ecosystems have responded to these
persistent anomalies through increases in biomass of phytoplankton in the central North
Pacific (Venrick et al., 1987}, and increases in abundance of zooplankton, pelagic fishes, and
squid in the subarctic North Pacific (Brodeur and Ware, 1892). Within PWS however, the
effects of decadal scale climatic forcing on the ecosystem have not been damcnstrated and

arg poorly understood.



The SEA Approach: Connecting the Physics to the Ecology in PWS

Major hypotheses in the SEA program include the idea that the physical environment of PWS
and the GOA is the major determinant of natural variability in the ecosystem. In particular,
changes in the large scale advective regime in PWS are thought to constrain growth and
survival of juvenile pink salmon, both through differential availability of important food
resources (calanoid copepods) and through a prey switching mechanism by which presence
or absence of these resources causes potential pink salmon predators to feed more heavily
on either pink salmon or copepods. The elucidation of the physical oceanographic structure
of PWS, and its spaceftime variability is critical to understanding how the ecology of the
region changes in response to natural perturbations such as the ENSO phenomena and
large scale and long term temperature fluctuations associated with the 18.8 year nodal tide.
This project will characterize and monitor major physical processes {atmospheric and
oceanic) that constrain the ecology of pink salmon, their predators, and their prey in PWS.
information concerning the origin, modifications, and fate of water masses that constitute
both the surface and deep waters of PWS and determine their biclogy will be obtained in
PWS/GOA. Large scale physical oceanographic measurements will consist of temperature,
salinity, and ocean currents (derived density and baroclinic ocean currents) obtained from
conductivity/temperature/depth and acoustic doppler recording instruments. Meteorological
measurements will include air temperature, precipitation, wind speed and direction and
derived products that relate atmaospheric forcing to oceanic structure, properties and
circulation. Fine scale oceanographic measurements will include determination of horizontal
and vertical physical structures {e.g. thermocline, pycnocline, fronts, eddies, tidal rips, shear
zones). This study will be closely coordinated with all components -- research projects ~ of
SEA. In particular both chemical (silicate, phesphate, nitrate, oxygen} and bioclogical data
{phytoplankton, zooplankton, ichthyoplankion) will be used as physical oceanographic tracer
tields in the determination of how physical processes in PWS act to controt the fluctuations of
scological populations.

3. Objectives:
Objectives of SEA Observational Physical Oceanography
The objectives of the physical oceanography program within SEA are as follows:

{1) Determine the space/time variability of atmospheric and oceanic processes am:i
structures within PWS and the GOA. Atmospheric processes of interest will include
winds, precipitation and temperature, while the focus in the ocean will be on
currents, fronts, eddies, tida! rips, thermocline, halocline, and changes in properties
{both physical and chemical) of both the surface and deep waters.

{2) Determine the relationships and interactions between atmospheric forcing {winds,
storms, long term temperature changes) and wind and buoyancy driven ocean
currents in PWS/GOA,

{3) Determine how the réiatic}nships described in {2) act to retain or disperse major .
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foad resources tfor ecologically important species within PWS.

.(4} Ascertain the large and fine scale oceanographic structure and tha major climatic
cycles (ENSQ, nodal tide) and events {e.g storms) that affect PWS/GOA within the
context of the spaceftime distributions and changes in abundance of important
poputations in these regions.

4. Methods:
Large Scale Physical Oceanography in Conjunction with the River/Lake Hypothesis

The farge scale measurements made in the SEA physical oceanography program are crucial
to testing the validity of the river-lake hypothesis. Baseling information concerning the water
masses that constitute the externally advected surface and deep waters of Prince William
Sound will be obtained from transects in the Gulf of Alaska (local freshwater input to PWS
will be estimated from stream measurements and a hydrologic model). These ocganographic
sections will cut across the Alaska Coastal Current {ACC) and the deep shelf waters in the
northern Guif of Alaska. Baseline physical information will consist of temperature, salinity,
density and dissolved oxygen profiles obtained from conductivity/temperature/depth (CTD)
measurements (augmented by an oxygen sensor), ocean current velocities obtained from
acoustic doppler current profiler (ADCP) measurements and (geopaotential) dynamic heights
caleulated from CTD data. ADCP backscatter will also be used in SEA investigations to
augment biclogical (i.e. net capture) measurements of zooplankton distribution and
abundance. Chemical signatures {nitrate, silicate, and phosphate, possibly ritium or other
tracers) of ACC and shelf derived waters will be obtained from Niskin bottle samples
mounted with the CTD on a rosette. Conservative nutrient based tracers {NO and PO, ¢f.
Broecker 1974) will be computed from the nutrient distributions because of their utility in
ascertaining distinctions between water masses {(cf. Salmon and McRoy, 1994). These
tracers will be particularly useful for discerning deep water characteristics. in addition, the
bicta found in ACC waters are distinct from those found on the deap shalf (i.e. neritic versus
oceanic) and will be used as tracers to further discern differences between water masses
that enter the Sound via Hinchinbrook Entrance (HE).

Transects across HE, southwestern PWS, Montague Strait (MS), and ragions of the central
Sound will be made to determine the advective regime within PWS. Sampling will encompass
the antire water column in shallow regions or down to about 600 m in the deeper areas of
the Sound. This will allow for the determination of both surface water flushing patterns (and
rates) and deep water renewal processes in the Sound, as well as the abundance of
associated deep and near surface zooplankton assemblages. Sampling will include CTD,
ADCP, and chemical measurements (Zooplankton sampling techniques are described in the
zooplankton sampling program). Ocean current sampling will be conducted over the course
of several tidal cycles in order to determine the relative contribution of tidal currents to the
net flow regime. In the southwestem Sound, physical and zooplankton sampling will be
~conducted for all passages that drain out of PWS. ADCP and CTD transects will be run

g across Elrington and LaTouche Passages as well as across Port Bainbridge to include
{prasumably) outflow from Bainbridge and Prince of Wales Passages. Further north,
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transects will be run across Knight Island Passage and MS to determine the relative
_ contributions from these areas. Physical and zooplankion sampling in the southwestern
Sound will be conducted in close coordination with predator and juvenile salmon sampling.

Four vessels will be equipped with CTD instruments. Three of these vessels will intensively
sample in western PWS, one being based in the southwestemn region in close proximity to
MS. One CTD in western PWS will be towed from a large mid water trawler on a fish that is
also mounted with a fluorometer, optical plankton counter and a dissolved oxygen sensor.
One CTD will be mounted on a rosette for use in chemical oceanographic sampling. This
instrument will be used both in the M8 and HE/GOA regions, and will be deployed aboard a
seining vessal, and occasionally on vessels of opportunity. The two other CTDs will be used
for fine scale surveys in conjunction with salmon predation and growth studies in both the
northwestern and southwestern Sound. The fine scale sampling is described below in a
separate section. Initially one ADCP will be depioyed aboard a vessel that will alternately
sampie in western PWS, concentrating on the region of cutflow to the GOA {(which includes
MB)}. This vessel will also work frequently in HE and the adjacent GOA to characterize flow in
the ACC, determine how much of this flow is deflected into PWS, and determine the shelf
water contribution into PWS. ADCP backscattar will be used in conjunction with net sampling
to determine densities of zooplankton in these regions. Chemical and biclogical sampling will
provide data to assist in determining the advective regime and its source waters in the Sound
in both time and space. Station spacing along transect lines within central PWS and the Guif
of Alaska will be approximately § km. Station spacing within HE and MS will be about 2 km.
Later in the field season 2 ADCPs will be utilized, one aboard a vessel in western PWS and
onie in the HE/GOA region, This instrument (HE/GOA) will be used alternately aboard a
vessal and in a self contained moored deployment within HE. The moored deployment is also .
anticipated to be used over the winter months to determine the flow field in responss to
intense atmospheric forcing, and the presence/absence of biclagical scattering layers . The
principal and most intense sampling periods for CTD, ADCP and chemical measurements will
occur from April through July. Measurements will also be made in the fall and winter months
to determing how the regional oceanography and meteorclogy fits into the larger scale
variability (i.e. interannual variability). The months of April and May will be sampled most
intensively in HE, the GOA, MS and the central Sound, since the corralations observed
batween zooplankton abundance and atmospheric forcing are strongest during these months
{Cooney and Salmon, unpublished data).

Meteorological data (sea leve!l pressure, air temperature, humidity, wind speed and direction)
will be obtained onboard of the sampling platforms, and will also be obtained in a nearly
continuous fashion from meteorological buoys moored within PWS. These meteorological
buocys will be equipped with oceanographic sensors (fluorometer, thermistor chain} to
augment the data obtained from the mobile sampling platforms. Sateliite tracked drifting
buoys will periodically be deployed in the Sound to track surface ocean circulation pattems
and their evolution throughout the year.

In terms of temporal sampling frequencies, routine sampling transects will be run on time
scales of hours to weeks depending on the problem being pursued. For exampile physical

measurements during daytime and nighttime transitions in feeding behavior will be conducted
on time scales of hours, while changes in large scale advection will be determined on scales .

4]
v



of days to weeks. There will also be an opportunistic, event-driven component to the
sampling regime that will maximize the flexibility and, therefore, optimize the conditions under

. which certain types of sampling occur. An example of event-driven sampling in fieid
investigations is in determining the advective regime and associated plankion assemblages
before, during, and after the passage of major low pressure systems through the PWE/GOA
region. Another example would be for intense sampling to occur during periods when large
schools of predators are observed in PWS,

Vessels of opportunity will also be employed in obtaining large scale physical and biological
oeceanographic data in the SEA program. A tanker vessel makes a transit from Valdez,
Alaska to Honolulu, Hawaii once every three months. During the course of transit, the vessel
meridionally transects both PWS and the GOA. The data taken from these vessels have,
thus far, included standard weather data and expendable bathythermograph (XBT) data.
Expendable CTDs (XCTDs) could easily and productively be used in place of XBTs. The
advantage of using XCTDs is that their data aliow for discerning changes in the surface and
deep salinity fields, as well as computation of the baroclinic geostrophic component of the
oceanic circulation, both in PWS and the GOA, whereas XBTs only provide ocean
temperature data. This convenient and relatively inexpensive source of gathering data will
provide valuable information in terms of ocean state, particularly in relation to atmospheric
foreing. Both the state ferries and the Ship Escort Response Vessel System (SERVS)
vessels can be instrumented to provide quasi-synoptic oceanographic and almospheric data
within PWS. It is envisioned that the SERVS vassals would be used for physical, chemical
and biological data using CTD, ADCP, OPC, fluorimetry and possibly some nets for
zooplankton and ichthyoplankton. Both the SERVS vessels and the state ferries would be

.useci for XBT and XCTD work. The SERVS vessels will also be equipped with ADCP, as well
as optical and sonar gear for biclogical data collection.

in addition to directly measured oceanographic and atmospheric variables, SEA physical
oceanography will use prepared data products. In particular, these will include satellite
imagery when available (s.g. AVHHR, CZCS, and possibly SARY), and large scale
atmospheric pressure and downwelling index data for the North Pacific (available from Fleet
Numerical Oceanographic Center, Monterey, CA). These data have been utilized in initial
analyses of relationships between zooplankton and atmospheri icfoceanic forcing (Salmon and
Cocney, unpublished data). Large scale North Pacific sea surface temperature fields
(available from Scripps Institution of Oceanography, La Jolla, CA} have been obtained on a
periodic basis for updates and computations of anomalies over iarga regions of the North
Pacific that have been identified in empirical orthogonal function analyses (cf. Weare et al,,
1976; Kawamura, 1984; Namias et al.,, 1988; Wallace et al, 1990; Salmon, 1982). Aerial
;}hotography will also be employed to determme the large scale distribution of mesoscale
features in tha Sound, particularly tidal rips and shear zones (these are expected 1o be
regions of large aggregations of biomass of both plankton and nekton).

Fine Scale Physii:al QOceanography
- Western PWS Salmon Outmigration/Predation/Growth Study

.Measuraments of mesoscale and fine scale oceanographic features are essential for the

10



thorough characterization of environmental conditions in the western Sound that constrain the
growth and survival of the species being studied (pink salmaon, their predators and their .
" prey). Closely spaced CTD measurements will be made in conjunction with ADCP sampling .
to elucidate the fine scale physical structure (e.g. thermocline, pycnocline, fronts, eddies,

shear zones) within the western regions of the Sound, particularly in relation to the

distributions of phytoplankton, zooplankton, juvenile salmon and salmon predators such as

juvenile poliock and cod, These measurements will address physical conditions that

characterize diel vertical migrations of these species. Two Seabird Seacat CTDs will be used

in the characterization of fine scale structures. These instruments are highly portable and self
contained and will be transferred back and forth between the larger seiners for offshore and
nearshore work, and the small skiffs for inshore measurements. The ADCP will principally be

used for characterizing the large scale velocity fisld in western PWS. It will occasionally be

depioyed aboard the seiner or a small skiff for nearshore work, particularly in relation to
characterization of velocity fields related to small scale frontal structures and nearshore tidal

rips.

Integration of Large and Small Scale Physical Oceanography

The migratory pathway that the salmon use during their outmigration from the Sound will be
characterized in terms of its physical (and biclogical} oceanographic structure. The problem

of whether these animals utilize specific physical conditions and cceanographic structuraes

during their outmigration will be addressed. This will be accomplished through the integration

of large and small scale horizontal and vertical measurements made in western PWS. Aerial
surveys and possibly satellite images will be used to facilitate oceanographic sampling of

physical features (such as fronts and tidal rips) that are visible from the air (with either a .
visible or thermal signature}. The sampling frequency will be highest during the months of

April through June, with less frequent sampling in July and August. Horizontal spatial

sampling scales will range from meters to kilometers and vertical scales will range from

meters to hundrads of meters.

Large and small scale physical, chemical and biological data will alsc be assimilated info
numerical models of the deep and surface circulation in the GOA and PWS. The modeling
efforts are described under a separate project {Information Systems and Modeling).

Fall and Winter Oceanographic Measurement Programs

Winter surveys of both {arge and small scale physical properties and structures within the
PWS/GOA region will be conducted in order to fit observed environmental conditions within
the context of the very substantial interannual variability that govemns the meteorology and
oceanography of the North Pacific. In particular, the physical transitions from El Nific to La
Nifia conditions will be documented in order to assess and predict changes in the structure
and distribution of animal and phytoplankton assemblages as they respond to these
environmental regime shifts. The nature and phasing of large scale and long term
temperature changes in PWS in relation to the (18.6 year) nodal tide will also be addressed.
CTD, ADCP and chemical data will be used to characterize the overwintering snvironment for

herring (and, possibly other forage fishes such as poliock, tom and true cod, capelin,
sandiance, and smccthtongue smelt). ADCP backscatter data will also be used to augment .
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{net} measuremants of zooplankton distribution and abundance. These measurements will
.Sovetaii with and provide temporal continuity for the ongoing NOAA forage fish study to be

onducted during spring and summer months. Larval drift studies (herring in the
ichthyoplankion stage) will be conducted using ship {and, possibly satellite} tracked drifters.
Physical and chemical properties of the water in which the plankion are adrift wiil be
measured using CTD and standard chemical measurements.

Data Management

The SEA physical occeanography program will generate large amounts of data due to the
length of the fisld season and the nature of the instrumentation used for observational
sampling. The management of the dafa is budgeted under a separate program {Information
Systems and Modeling) and will integrate the data collected in all SEA programs. it is critical
to the success of the physical oceanography program (and all other components of SEA) that
the data management be funded at an appropriate level. The approach taken here is non-
traditional in that data management is usually budgeted for within each component of a
rasearch program. it is anticipated that this new approach will allow for a fast turn around
time on preparing the data for analysis by the figld investigators and will also result in
numercus data sets to be online in an easily usable and accessible format that will facilitate
an integrated and interdisciplinary analysis of the data.
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5. l.zx:atson-°

Field research will be conduoted in Prince William Sound and the North Gulf of Al laska. Data |
analysis will be compisted at the PWS Science Center in Cordova and at the inst:tuie for
Marine Sczencesfumvers;ty of Alaska Fairbanks.

6. Techmcal Support

. :Techmcai support for the physical oceanography program will consist of: (1) System
commass:enmg and startup support for two Acoustic Doppler Current Profiler systems; (2)
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Vessel charters (25 days) for work in Hinchinbrook Entrance, the Gulf of Alaska, and

_ Montague Strait. .

7. Coniracts:

Vessel charters will be contracted for 25 days of work in Hinchinbrook Entrance, the Guif of
~ Alaska and Montague Strait. The vesse! contracts will be awarded through competitive bid.
Contracts will also be necessary for systern commissioning and start-up support for two
Acoustic Doppler Current Profiler systems. These will be a sole source contract because
there is only one manufacturer of these systems. Compestitive bidding will be used in all
situations except in cases where only one manufacturer or technical support service is
available.

D. SCHEDULES

Field Work will be initiated on April 18, 1994 and will be concluded on or around September
1, 1994. (See attached vessel schedule and schedules for salmon predation/growth/survival
studies for detailed dates of anticipated field surveys.)

The Principal Investigator (David Salmon) will be in the field April 15- September 1, with
intermittent days in port every 10 days to 3 weeks. After September 1 the Pl will be based in
Cordova for data analysis, draft and final report writing and journal publication preparation.

Dr. Mark Johnson will devote 1 mohth to this program. He will go on one cruise and will work .
on analysis of observational data and development and implementation of numerical models

for SEA.

The Technicians will be in the field between April 15 and September 1, with intermittent days
in port. One technician will spend significant amounts of time in Cordova engaged in the
editing and analysis of physical oceanographic data. After August 1, both technicians will
assist the Pl and Associate Scientist in the analysis of data, the preparation of draft and final
reports, and the preparation of journal publications.

The marine engineer will build and design the mooring in Cordova and will be in the field for
deployment and recovery of the instrument package.

The Graduate Student will spend part of the spring and summer in the field assisting with
data collection, and will be responsible for analyzing data that will pertain to a specific
sub-problem within the SEA program.

It is anticipated that data compilation and analysis wifl begin within several days of the

completion of the first field survey, This will be an ongoing assimilative process throughout

the spring and summer. Near real time data will be edited by a full time staff of computer

system and data managers under the direction of Dr. E. Vincent Patrick of the PWS Science

Center and the University of Maryland. Dr. Patrick’s staff will work in close coordination with

Dr. Salmon and his field staff to have high quality data available for analysis, integration with .
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other data sets compiled during the 1994 SEA field season and the production of draft
reports beginning early in and continuing throughout the field season. This powertul approach
o data management will also allow maximum flexibility to adjust the field sampling program
and optimize the collection of field data to obtain sound scientific results.

Physical Oceanography/Zooplankton/Chemical Sampling Vessel Schedule for 1994

{(Physical, chemical and zooplankton sampling will also be conducted aboard 3 other vessels
in western PWS in association with saimon and predator growth/survival/predation studies)

Aprit 17-19 Hinchinbrook/Montague Strait
April 26-28 Hinchinbrook/GOA/central Sound
May 9-11 Hinchinbrook/Montague Strait
May 22-24 Hinchinbrook/Montague Strait
June 1-3 Hinchinbrook/Montague Strait
June 12-14 Hinchinbrook/GOA/central Sound
June 23-24 Hinchinbrook/Montague Strait
July 8-9 Hinchinbrook/GOA/central Sound
July 29-30 Hinchinbrook/GOA/central Sound
Sep 1 Hinchinbrook/GOA/central Sound

E.  EXISTING AGENCY PROGRAM

No federal or state agency program currently exists that could be described as an ecosystem
framework for studying resources in Prince William Sound and the EVOS region. For the
physical oceanography component of the 1994 SEA field program, the PWS Science Center
will contribute resources in the form of deep sea reversing thermometers and Nansen water
sampling bottles. This equipment will be provided at no charge and will be used for the
calibration of CTD measurements of ocean temperature and salinity.

F. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

The only permits that could be necessary for the 1994 SEA program are those that would be
required for mooring equipment near tha tanker fane in Hinchinbrook entrance. The United
States Coast Guard has been contacted and we have received their assurance that a joint
and cooperative effort will be undertaken to ensure that the gear is deployed in a manner
that will not interfere with any shipping operations in the region (Lt. Commander James
Beckham, USCG, personal communication, 1994). The physical oceanographic program of
SEA 1994 should qualify for a categorical exclusion in terms of compliance with the National
Environmental Policy Act (NEPA). '

G. PERFORMANCE MONITORING

.The chain of command is as follows:
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Project Leader: Dr. David K. Salmon, Oceanaographer PWS Science Center and University of
_ Alaska (backup project leader Dr. Gary Thomas) .

Technician

Technician

Marine Engineer

Graduate Student

{backup personnel for technicians will be drawn from a pool anticipated to be generated from

the nationally circulated job advertisements for these positions; backup personnel for a
graduate student will be selected from a nationally advertised pool as well)

The project leader will be responsible for project management and will delegate responsibility
within the project as he sees fit. The project leader will, in turn, be responsible to his
supervisor at PWS Science Center (Dr. (. L. Thomas).

H. COORDINATION OF INTEGRATED RESEARCH EFFORT

The SEA physical oceanography program will be closely coordinated with other components
of the SEA field and modeling studies. All of the physical oceanographic field surveys will be
conducted in conjunction with a combination of chemical oceanographic and phytopiankton
sampling, zooplankton assessment and capture, and nekton {both juvenile and adult fish}
assessment and capture. Also, marine mammal and bird obsarvers will be onboard some of
the sampling vessels in coordination with projects 94102 {murrelet prey), 94159 {marine bird
surveys) and 84173 (pigeon guillemnot). The SEA program will be integrated with project .
94163 (forage fish study) whenever possible and appropriate. Also the SEA program will be
coordinated with ADF&G projects that relate to pink salmon and herring but were underway
before the initiation of SEA planning efforts. These include projects 94166 (herring spawn
deposition survey), 94184, 94185 {coded wire tagging studies), 94187 {otolith marking), and
84191 (oll related egg and alevin mortalities). In addition, the field results from the physical
cceanography program will be integrated into both numerical and analytical models of the
PWS ecosystem that include oceanographic parameters and animal (and phytoplankton)

distributions.

1. PUBLIC PROCESS

Sound Ecosystem Assessment (SEA) is an ongoing project with a mission to develop and

advocate the best mode! for ecosystem research in Prince William Sound and the EVOS

affected region. The concept of the SEA program has been in the region for several years.

Since August of 1993 the plan has been under intense development and come to fruition as

a working document {o guide ecosystem research in PWS and the EVOS region. The SEA

Science Committee includes scientists and resource managers from the University of Alaska,
Alaska Depantment of Fish and Game, PWS Science Center, U. S. Forest Service and PWS
Agquaculture Corporation. There has been a tremendous amount of public input into the

formulation of this project. Input has been recsived from Prince William Scund Communities
Organized to Restore the Sound (PWSCORS), Cordova District Fisherman United, Cordova .
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Aguatic Marketing Association and numerous Prince William Sound fisherman. A workshop
sponsored by the EVOS Trustee Council and NOAA was held in Cordova Alaska during
December of 1998 to peer review the SEA document and to further plans for coordinated
and integrated ecosystem research in Prince William Sound and the greater EVOS affected

region.

J. PERSONNEL QUALIFICATIONS

Project Leader: David K. Salmon Ph.D.

Oceanographer, Prince William Sound Science Center

Affiliate Assistant Professor, Institute of Marine Science, University of Alaska

Research and Development Coordinator, Prince William Sound Oil Spill Recovery institute

Education:
Ph.D. 1992, Physical Oceanography, University of Alaska Fairbanks, Advisor T. C. Royer

B.A. 1985 Mathematics, Chemistry minor, Humboldt State University

Professional Experience:

1993-present Scientist at PWS Science Center

1893-present Affiliate Faculty Univ. of Alaska

1992-93 Postdoctoral Feliow Institute of Marine Science, University. of Alaska
1987-92 Research Assistant, Institute of Marine Science, University. of Alaska.
1985-87 Research Assistant, Dept. of Mathematical Sciences, University. of Alaska

Field Experience in Prince William Sound and the Gulf of Alaska:

Participated in the collection of physical, chemical and biological data in PWS and the Gulf of
Alaska during research cruises in these regions, 1987-1991.

Collected physical, chemical and biological data during research cruises in PWS following the

Exxon Valdez oil spill, 1989-90.

Selected Pub!icatiens and Presentations:
Salmon, D. K. and C. P. McRoy 1994. (in press), Nutrient based tracers in the westem
Arctic: A new lower halocline water defined, in: The Role of the Polar Oceans in Shaping the

Global Climate, American Geophysical Union.

Salmon, D. K. 1993. Long and short term climate driven processes that affect fisheries
production in Prince William Sound and the Gulf of Alaska, EVOS Trustee Council/NOAA
workshop on Ecosystem Rasearch, Cordova AK December 1993, and Invited Public Lecturs,
Cordova AK, December 1983.

Oceanic Interdecadal Climate Variability, 1993. (co-authored with 10 others), International

Oceanographic Commission of UNESCO, Technical Series Report #40.

Salmon, D. K. 1893. Aspects of the Metsorology of the Gulf of Alaska, Institute of Marine
Scsance Technical Repont, prepared for Arco Marine.

Salmon, D. K. and L. B. Tuttle, 1992. Variability in the physical environment of the North
Pacific from the 1940s through the 1990s, abstract, Proc. American Fisheries Society.
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Salmon, D. K. 1931. Changes in blocking activity over the North Pacific Ocean and its
possible relationship to sea surface temperature, EOS, transactions of the American
< Geophysical Union.

Professional Memberships:
American Gegophysical Union
The Oceanography Society.

K. BUDGET
Budget for SEA Physical Oceanography and Marine Meteorciogy Program

Table 1: Budget summary for the Physical Oceanography and Marine Meteorology
program components of the SEA program in FY94 and FY95. The budget for
FY85 may change as information from the first year of the study is applied to
refine the methodology. Chemical chanographic, phytoplankton and
zooplankton sampling appear as separately budgeted components of SEA.

Line item Y94 FY85
Personnel 112.28 188.25
Travel 3.80 12.00
Contractual 12.85 125.00
- Commodities 11.00 15.00
Equipment 357.69 80.00
Total 497.62* 430.25
Indirect costs 33.58 84.06
(Gen. Admin.) '
Grand Total 531.20" 514.31*

* SEA-OCEAN 1894 Project Budget:
PWSSC portion:  § 531,200
UAF portion: 126,110
SEA-OCEAN Total $ 657,310

** See attached page on Detailed Budget Form 3A and 3B for UAF detailed budget
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. EXXON VALDE STEE COUNCIL .
. 1894 Federal Fig ar Froject Budget

Ociober 1, 1893 - Saptember 30, 1984

Project Description:

" Sound Ecosysiem Assessment, An Ecosystem Study of Prince William Sound Physical Oceanography (SEA-OCEANY); a descriptive physical
oceanography of Prince William Sound and the Northern Gulf of Alaska

Badget Category: 1984 Proiect No, |'94 Report! | Remaining
‘G5 nterim*} Cost*? Toral
Authonized FFY 94) FFY 94 FFY 95 FFY 95 FFY 86  Commant
Persannel $112.28 $59.34  1$13891 % 198.25 * $835,8406 of indirect costs are
Travet 3.80 1.59 10.41 12.00 waived on equipment based upon
Contractual 12.85 20.00 105.00 12500 owngrship residing with PWSSC
Cammodities 11.0 4] 15.00 15.00 )
Squipment 357.69 » 10.00 T3.00 80.00 ** SEAOCEAN 1994 Project Budget
Capital Dutlay NS 0 0 { PWSSC portion, $531,200
v - : 3 whE
Subtotal 457 61 90.93 339.32 430.25 UAF portion, $126,1107*
General Administration 358 1947 64.04 £84.06 SEAOGCEAN Total, $657,310
Prajest Total S3L20 % 1 11035 403.96 514.31 *¥% gee attached page for
- See Comment - detailed UAF SEAOCEAN
Fuli-time Equivaents (FTE) project budget
Dollar amounts are shown in thousands of dollars.
Budget Year Proposed Personneh Reprtfintrore | Reprtfintren | Remaining | Remaining
Position Description Manths Cost Muaonths Cost
Physcial Oceanographer(Principal invefstigator)
6.5mo @ $4584/mo $3874 K
Marine Engineer 2.79 mo@ $7040./mo. $2584 K
Technician 8 mo @ $30768/mo $24.00 K
Technician - 6 mo @ $3078/mo $24.00 K
NEPA Cost:
o *Qet 1, 1994 - dan 31, 1995
Personnel Total] $112.28 K **Feb 1, 1985 - Sep 30, 1985
e Project Number: 94320 ‘ FORM 3A
i . ) ¢ 13 Project Title: ggiz;xd?ficosystem Assessment SUB-
‘ age o Preiants 'S Physical Geeanograpby (SEA-DCEAN) -
1 9% Sub ?ro'ject. Prince William Sound g&;cgnce Center, PROJECT
§WWW Prnte: 3/23/94 6:02 PN Agency: %University of Alasks Fairbanks DETAIL




I Commaodities:

EXXON VALDEZ TRUSTEE COUNCIL
1994 Federa! Fistal Year Project Budga
Gctobar 1, 1983 - September 3G, 1384

i e AR S

4 Mustang Suits @ $250 cuch
Floppy disks & accessories
Statistical Software

Analytical Software
Communications Softwarg
Marine hardware ggoessories
Wet Lab Supplics

Paper & office supplies

Total Commodities
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Equipment:
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51.00
LGO
3.00
2.50
140
100
100
0.50

$11.00

Commuodities Total
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kHz girect reading broad band Acoustic Doppler

Currerd Profiler (ADTPY{vessal towed)
ERDECO towing body

Towing cable

ENDECO paravane system

EL-1000 transducar adapter

gyre intedface

Continentaf sheif broad band ADCP 150 kHz
Direct reading capabliity

Self contained end cap

Additiona 30 MB recording capacity
additional baliery pack

System Comwnissioning and ADCE training «

$64.20
$18.60
$8.00
$7.00
$4.00
$4.50
$53.00
$9.00
$1.00
$3.00
$7.50
400
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L18 (K
Acoustic refease and buoy floats, lines for ADCP . 515 '{::}
thelea Instruments CTD-F, CTD and Fluorimeter EEOW
Sea Bird SBESplus undenvater unit for Bitplus cTp $24.00

SBE 11 plus degk unit $5.00
Modem and PCE intesface 31.50
SBE 32 Carousel $14.50
Adapter for § liter Niskin bottles SG.JEQ
PYC Niskin bottles -~ 1.7liter @ $600. each - $7.20
Sea Cat CTD's and enhancements @ $8.400, ea . $18.80
Deep sea winches (D518K ea, $36\0§}
Computers {(486's) for shipboard data acquisitio h‘i‘r?.?d
Fluoromeler $15.00
Aandera current meter $10.00

$357.6%

Eaquipment Tatal !

834493
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Proted: 3/23/04 6:02 PM Agency:

Project Number:
Project Title

94320
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Prince Williarn Sound Science Center,

%Uz'.‘ty of Alaska Fairbanks
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EXXON VALD STEE COUNCIL
1994 Federal Fi 2ar Project Budget
October 1, 1993 - Septernber 30, 1994

Travel: Reprt/intrim) Remaining l
I r/t Cordova/Fairbanks @ 456
2 days per diem @ $140
6 air charter wips Cordova/Western Prince William Sound @ $500
Total Travel $3.%
_______________ ~ Travel Total | 38K
Contractual:
Communications for real time data transmission and
for communications between field personnel and Cordova §5.00
Shipping (~1%) and insurance {1%) for equipment $6.40
Telephone and facsimile $0.95
Copying 30.50
Totat Contractual $12.85
Contractual Total | $12.85
0714453 Project Number: 94320 FORM 3B
S
i Project Title: Sound Ecosystem Assessment SUB-
. QE AL .
1 994. Page 3 of 13 Sub-Project: . PWS Physical Oj:eanograph} (SEA-GCEAN) PROJECT
A : Prince William Sound Science Center, c
Printed: 3/23/98 6:02 PM gency: %University of Alaska Fairbanks DETAIL




BUDGET SEAQCEAN
JOHNSON
1 Aprit - 30 September 1994

SALARIES AND BENEFITS

Mos.

Johnson, M. 1 $5,740

Technician 2 $6,327

M.S. Student & $7.278

Benefits 34,249

TOTAL SALARIES AND BENEFITS $23,594
SERVICES

Vessel Charter (25 days @$1,400/day) $35,000

Lease - ADCP and Cable (2.9 mos. @3$8,600/month) $24.940

instaliation of thermosalinograph $10,000

Clerical/Secretarial Support (Academic Services @$35/hr) $0

Communications $500

TOTAL SERVICES $70,440
TRAVEL

2 R/T Cordova/Western Prince William Sound @$500 31,000

Per diem - 6 days @3%125/day $750

4 R/T Fairbanks-Cordova @3$465 $1,860

TOTAL TRAVEL $3,610
SUPPLIES $744
TUITION | $2,500

TOTAL DIRECT COSTS $100,888

INDIRECT COSTS (20% TOTAL PROJECT COSTS) $25,222

TOTAL FUNDING REQUIRED - $126,110
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RESEARCH PROPOSAL . |
948

TO:  Mr. James Avers, Executive Direclor
’ EVOS Trustees Councll, Restoration Office
845 G Street, Anchorage Alaska 99501
(807} 276-8012, ~7178 facsimile

FROM: institute of Maring Seience (IMS)
School of Fisheries and Ocean Sciences (SFOS)
Univarsity of Alaska Fairbanks (UAF) '
Fairbanks, Alaska 99775-1080

and
Prince William Sound Science Center {Science Center)
P.0. Box 705, Cordova, Alaska 99574
{907) 424-5800, -5820 facsirmiie

TITLE: Sound Ecosystemn Assessment {SEA)

Nearshore Fish {(SEA-FISH)
PRINCIPAL INVESTIGATORS:
2r. Donald Schell
Director, institute of Marine Science
School of Fisheries & Ocean Sciences, University of Alaska Fairbanks (IMS/SFOS/UAF}
Dr. G.L. Thomas, President

Prince William Sound Science Center &
Altiliate Associate Professor, IMS/SFOS/UAF

.NEWICGNT&MU!NG: New
PROPOSED STARTING DATE: March 1, 1994
PROPOSED DURATION: Two years

AMOUNT REQUESTED: FY84 SEA-FISH - Total § 581,400,
FY35 SEA-FISH - Tolal § 652,930 .
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Girector, IMS/SFOS-UAF Principal Investigator
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EXXON VALDEZ TRUSTEE COUNCIL
FY 94 DETAILED PROJECT DESCRIPTION .

A. COVER PAGE

Project Title: Sound Ecosystem Assessment (SEA), An ecosystem research plan for
Prince William Sound -- Nearshore Fish (SEA-FISH)

Project ID number: 94320 N
Project type: Research/Monitoring
Name of project leader(s): Dr. G.L. Thomas
Lead organization: Prince William Sound Science Center (FWSSC)
Cooperating agencies: University of Alaska Fairbanks (UAF)
Alaska Department of Fish and Game (ADF&G) ,
Prince William Sound Aquaculture Corporation (PWSAG)
Copper River Delta institute, U.S. Forest Service (CRDIJUSFS)}
U.8. Fish and Wildlife Service {USF&AWS)
Nationai Biological Service (NBS)
Prince William Sound Qil Spill Recovery Institute (OSRI), National
Qceanic & Atmospheric Administration (NOAA) .
Cost of Project/FY 94:  $ 591,400
Cost of Project/FY 85:  § 552,939
Cost of Project/FY 98 and beyond: § 358,800 + eguipment + inflation
Project start-up/completion dates:  March 1, 1994 {o Sept. 30, 1895 {for FY94)
Geographic Area of project:  Prince William Sound & North Gulf of Alaska
Name of Project Leader: Dr. G.L. Thomaé, Prince William Sound Science Center

Name of Project manager: Dr. Jerome Montague, Alaska Dept. of Fish & Game




.B; INTRODUCTION
1. The Problem
Paleoclimatic, botanical and zoological records reveal that the earth has historically
experienced both gradual and abrupt changes as a consequence of natural processes
(Huntigy 1892). - Today, many changes are thought to be the consequence of human
intervention into the natural processes. As we work to gain control over our unsustainable

uses of natural resources, we must recognize that shifts in the physical and geochemical
environment can confound our efforts to evaluate, manage, enhance and restore nature.

By accepting that ecology is dynamic and undergoing continuous change, to determine and
mitigate for anthropogenic impacts, it is impontant that we know the direction and magnitude
of natural change that is occurring (Holling 1978). The concept of restoring an ecosystem to
the numbers or biomass state that existed prior 10 a major anthropogenic event is
ecologically unsound (Raven 1993}). To address sustainability without implementing massive
preservation practices, we must develop a better understanding of how the trophic structure
responds to natural processes (GLOBEC 1981A).

All animals in the sea are affected by the physics and chemistry of the water (Russel-Hunter
1976). The Sound Ecosystem Assessment Dynamics program, SEA, focuses on how the

, trophic structure that supports pink saimon and Pacific herring in Prince William Sound
responds to climate forcing (SEA 1893). It is recognized that this trophic structure supports

.rnany other fish, bird and mammal popuiations of interest to the Exxon Valdez Qi Spill
{(EVOS) Trustee Council, The SEA program studies on the interactions between key
organisms and their physical and biclogical environments are the first steps o improving our
understanding of the Prince William Sound (PWS) ecosystem.

2. The approach

SEA will be implemented by three interdisciplinary efforts: {1) large and fine scale, fieid
studies on physical oceanography and plankton/nekton ecology, (2) applications and
development of new technologies, and (3) mathematical modeling. The application of
acoustic and optical technologies in the large and fine scale field studies, and the
mathematical modeling are includad in three of four proposais submitted by the PWS
Scignce Center (SEAOCEAN, SEAFISH, SEADATA). SEACQCEAN and SEAFISH support
several agency and university projects that address plankton, fish, bird and mammal
problems. SEADATA supports: (1) the reduction and integration of quasicontinuous acoustic
and optical data with discrete samples, (2} the modeling of physical and biclogical
mechanisms, (3} analytical evaluations of new fechnologies, and (4) data simulation into the
SEA model, which will provide other Principal Investigators working on complementary SEA
projects large scale synoptic data on the physical and biclogical environment. The
continuation of the S8EA program planning is included in a fourth proposal submitted by the

PWS Science Center (SEAPLAN).



3. Justification

" in 1993, the unexpected run failures of wild and hatchery pink salmon and Pacific herring .
{Funk 1893; SEA 1993} underscored the need 10 gain a more comprehensive understanding
of how the fish populations are influenced by natural and anthropogenic perturbations in
Prince William Sound (PWS). Rasponding to the outery by commercial fishers and the
communities of Prince Willlam Sound, the Trustee Council funded the development a plan,
Sound Ecosystem Assessment {SEA), to focus on the PWS fisheries ecosystem (SEA 1983).

The fisheries ecosystem that the SEA plan proposes to study is the nearshore and pelagic
habitats along the migratory routes of juvenile pink salmon and herring in PWGS (SEA 1983).
New knowledge of the interacting predator, competitor and prey resources and the physical
processes that limit production are expected to explain much of the variabiiity in the
recruitment of pink salmon and Pacific herring (Pearcy 1992).

The anthropogenic factor that is of paramount interest is the impact of the EXXON VALDEZ
ofl spilt (Wolfe et al. 1993). Oiled animals cannot move or feed normally, and crude it can
alter physiology and genstics of individual organisms, Because the oil exposure and
ingestion can affect prey, competitors and predators of pink salmon and herring, knowledge
of the trophic structure is essential to determine impact. The number of possible prey,
competitor and predator species, critical habitats and conditions suggest there are many
mechanisms that operate simultaneously which contribute to ol spill impact (Holiing 1978).

Confounding the cumulative impact of ol on PWS pink salmon and herring are other .
anthropogenic events {commercial tishing mortality and fish hatchery supplementation} and

targe natural fluctuations in marine productivity {Thomas and Mathisen 1893). Commercial

fisheries have operated in PWS for over a century and hatcheries have been in operation for

the fast two decadas. Because oil effects operate simultaneously with the other

anthropogenic and natural effects, the impacts may not have to be immediate or continuous,

but can appear abruptly, and somstimes long after the event (Holling 1978). Also, if the

trophic structure or habitat was changed substantially by an event, shifts in the ecosystem
productivity could result in something different from the original conditions (Westman 1985).

Holling {1978} states that it is unreasonable {0 measure all organisms within the acosystem
and suggested, “The parts of an acological system are connected to each other in a selective
way that has implication for what should be measured.* Not everything in the ecosystem is
strongly connected so uniless there is good intuition that a causal mechanism between
populations exists, linkages may never be found by statistical approaches or, thase
approaches may rasult in erroneous linkages (Green 19798). The SEA program has focused
on hypothetical mechanisms that affect the pink salmon and Pacific harring, and their prey,
competitors’ and predators’ growth and survival along their rigratory route in the Sound.

4. The SEA model
Present single species population dynamic models are inadequate 1o predict animal

abundance for management or conservation purposes (Cullen 1988). Models without trophic
structure have limited use in the assessment of environmental impacts (Holling 1878}, Since
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major changes and substitutions of species can take place within a trophic structure that
.maimains the same function or role, while changing the productivity of the system, measure-
ment of gcosystem structure is important (Holling 1978). The development of the SEA model
will provide a more robust approach to evaluating the resiliency and reversibility {(Westman
1985} of ecosystem impacts because it incorporates pcean and trophic state conditions in a
mechanistic structure. Therefore, the causation for changes in abundance can be evaluated,

The SEA modal was built upon a foundation of past research and monitoring conducted by
researchers from universities and agencies. Like GLOBEC (1991a), this understanding and
the assimilation of new data from acoustical and optical measurement technologies will be
used to develop a first generation, PWS ecosystem model. Since the pink salmon and
Pacific herring are dominant PWS fish populations, when combined with their co-occurring
species, they are expected to represent a major portion of the pelagic productivity of the
Sound's ecosystem (SEA 1893). Once developead, the SEA model will be used for
nowcasting' and short term forecasting of pink salmon and Pacific herring recruitment.

5. The SEA hypotheses

To understand anthropogenic or natural effects on the production of pink salmon and herring,
SEA developed several hypotheses. The primary hypotheses of the S8EA program concerns
flushing of prey from the Sound (the river-lake hypothesis) and the switching by predators {o
farval fish when the macrozooplanktors are not abundant {the prey switching hypothesis).
These are coupled hypotheses because when the flushing of PWS is high, the macro-
.zoop?ankmnprey is low, which causes larval and juvenile fish predation to be high. Since
flushing is positively correlated with storms, and stormy years are coid years the physical
growth conditions (femperature and currents} are aiso poor when there is limited prey.

Many researchers have propoesed that multiannual, climate-driven cycles of three, five, saven,
14, 18.6 years have a dominant influence on marine productivity and fish recruitment
(Trenberth 1990; Royer 1989, 1993; Salmon 1882; Thomas and Mathisen 1893). Shifts in
predator populations as a response {o climatic events have also been shown {o have pro-
nounced impacts on key marine fish populations. Given the likelihood that natural,
climate-driven cycles have a dominant influence on marine fish recruitment, the testing of the
river-lake and prey-switching hypotheses as climate-driven mechanisms are prerequisites for
impact assessment of oil, fishing and hatcheries. :

6. The SEA field measurement program

Synoptic sampling of both the biclogical and physical characteristics of the water column and
samplers that operate on quasi-continuous, spatial and temporal scales are essential if SEA
is to link small scale process measurements to population and ecosystem parameters
{Thomas 1992, GLOBEC 1391b). In response to this, the three core SEA projects,
SEAQCEAN, SEAFISH and SEADATA incorporate the necessary acoustical, optical,

. - INOWC&S!an is the process of memmnng measurable variables (temperature, predator density, pmy density)
1o predict in real time gn unmeasurcable variable such as Fsh survival,
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measurement and computer intensive analytical and communication tools.  Recognizing the ,
rapid evolution of technologies, a small component of each SEA project will be the research . ‘
©and development of new hardware and software.

The SEA field program will utilize the conceptual experimental design of GLOBEC (1891c¢),
which involves the nesting of fina scale measurement programs within large scale ecosystem
monitoring efforts. Ocean state and prey monitoring will require large scale surveys in the:
{1} eastern Sound, (2) western Sound, and (3) coastal buoyancy current, and fing scale
stud fes in the: {4) Hmhmbmak Entrance, and (5} Montague Straits {Figure 1). Momtorxng will
require large scale and fine scale surveys in the western Sound, wh ich is the primary
rigration route of pink salmon and Pacific herring.

7. Nearshore Fish - SEA-FISH

Although there are some long term databases on the commercially harvested fish
populations, little is known about the planktor/nekion assemblage that resides in the Sound.
Studies by Cooney (1986, 1887, 1993) have shown that the large oceanic calanoids and
sometimes neritic harpacticoid copepods are the critical food sources for larval and juvenile
fishes, but the euphausids which often form dense midwater layers throughout the Sound are
an unknown quantity. Also, work by the Alaska Department of Fish and Game has shown
that pink salmon and Pacific herring are dominant populations in the Sound, but sandiance,
smelt and gadoid populations potentially represent even larger biomasses. Thus, at least
along the migratory routes, SEAFISH needs to identify the dominant plankion and nekton, as
well as assess their abundance, distribution and size to be able 1o address the SEA

hypotheses,

SEAFISH will use underwater acoustics and optics, and aerial optics to map distributions and
assess biomass of the fish and plankton assemblage in the Sound. Acoustic and optical
targets will be subsampled with a variety of nets and optics to collect biological information.
Underwater acoustic sampling will be conducted on both large and fine scales. Aerial optics
will be used exclusively for large scale sampling.

Large scale sampling will define potential prey and predator fields along the pink salmon
migratory route and in the juvenile Pacific herring rearing areas. This information will be
collected simultaneously with the physical and biological oceanography to evaluate specific
climate-driven hypotheses. The fine scale sampling will define the distribution and blomass
of predators and prey, while tracking the migrating pink salmon. In most cases, acoustic
information will be used to direct the net fishing efforts for biological information.

8. Expansion of SEA

SEA researchers have already developed cooperative sampling designs with Alaska
Department of Fish and Game on sockeye salmon and harbor seals, the U.S. Fish and
Wildlife Service on marble murrelets, pigeon guillemots, and kittiwakes, and the Copper River
Delta Institute/t).S. Forest Service on gulls, sea ducks and shorebirds, Cooperative sampling
with researchers on killer and humpback whales is pending and we are seeking an
agreement with NOAA on forage and groundfish assessments. Ultimately, we see listing the
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‘narine and terrestrial subsystems in the PWS comprehensive ecosystem model.




Figure 1: Large scale and fine scale study areas in Prince William Sound.




8. SEA Goals

.‘The central scientific goals of SEA are: (1) to increase understanding of processes that
determine the abundance of key animal populations in the Sound, initially pink salmon and
Pagcitic herring have been chosen, (2) to develop and apply new methods and technologies
for evaluating life history parametars of key marine populations important to evaluating the
key species, and (3) to acquire the ability to predict how the abundance of key animal
populations change.

Achiaving these goals will ultimately address scientific and public concerns about the health
of this valuable Alaskan coastal environment. Benefits will be first evidenced by having
scientists and fishermen work :ogether in the field, which will build public trust in scientific
methods. This trust has waned in the aftermath of the spill. Second, ongoing, local, public
education and outreach programs wiil be enhanced by having a comprehensive, locally
availablg, scientific data base on the status of PWS resources. in addition, the availability of
new information and technologies to acquire better information will aliow improved harvest
management stratagies to be developed. Ultimately, better forecasts of fish production and
improved predictions of fisheries responses to natural and anthropogenic perturbations will
allow a policy of sustainability to be established. Sustainability is the insurance that local
communities of the Sound nead to protect thelr standard of living.

10. The next decade

.Unéerstandiﬁg the effects of climate change on the trophic structure that supports pink

salmon and Pacific herring populations in the Sound will require multidisciplinary and
multiorganizational effort. We can't ignore the processes any longer because the economies
and life styles of the people in the Sound depend on assessmaent of these relationships. The
SEA program will bring new ideas, instruments, and insights to scientists working {o improve
our recognition of ecosystem processes.

C. PROJECT DESCRIPTION

Knowledge of the effects of toxic chemicals on individual organisms is extremely useful to
characterize the gualitative nature of impact that cocurs with the introduction of a toxicant
into the environment. However, to determine the quantitative impacts, an understanding of
gecosystem-level interactions is essential. Westman (1985) presented four approaches that
are used to study ecosystem level impact. They are listed here by the strength of the
scientific method and logistic difficulty: (1) in situ, experimental manipulations of the natural
ecosystam, (2) in situ, syneca&ag;cai studies of natural ecosystems along disturbance
gradients, {3} in vivo, microcosm studies, and (4) in vitro, data assimilation into computer
models of natural ecosystems, which can be subjected to disturbance by ssmaiatzons

The SEA program is offered a unique opportunity to take an ecosystem manipulation

approach because of the operations of the PWS hatcheries, which release over 700 million

.s almon fry annually. Pilot field studies of predator response to hatchery releases were
conducted using underwater acoustics at the S8awmill Bay, Esther and Cannery Creek
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_ hatchery releases as the experimental manipulation of the trophic structure supporting pink
salmon. Synecological studies of the ecosystem along natural gradients and data
assimilation into computer models are the approach that will be taken with both pink saimon

and Pacific herring.

facilities in 1882 and 1993. Thereiore, the initial implementation of the SEA program will use I

SEA’s conceptual framework is similar to GLOBEC (1991¢). The PWS pink salmon and
herring populations fluctuate in abundance as the cumulative result of three processes: birth,
mortality and transport, A simplified description of the population growth rate is:

dN/dt = Birth rate - Death - Immigration + Emigration

where,

- Birth is influenced by the numbers and condition of the parents and the environment at
spawning,

- Death is influenced by the condition of the eggs or fish and the environment, which is
primarily a function of growth and predator densities,

- growth = Consumption ~ (Respiration + Waste Losses), which are functions of food quantity
and quality, competition, and condition of the fish and environment.

-~ Immigration is the transport (advection) or straying of fish (diffusion) into the population, .
which is primarily a function of the physical environment and the behavior of the figh, '

- Emigration is the transport or straying of fish out of the population, which is primarily a
function of the physical environment and the behavior of the fish.

The importance of general ocean state and the condition of the fish (population state} is
emphasized since physical and physiology/behavior conditions atfect each variable and their
subvariables in time and space. The importance of trophic state is emphasized fewer times
above, but can be dominant processes in the dN/dt To understand the local rate of change
in any pelagic population one must reliably quantify these processes. This is what SEA
plans to accomplish and why large and fine scale nested surveys and new technologies are
essential. '

1. Resources and Associated Services:

The history of communities within Prince William Sound is closely linked, culturally, and
sconomically, with the use of marine resources {Thomas et al. 1891). In particular, pink
salmon and herring have historically supported the largest commarcial fisheries in the region,
These species are critically important to subsistence and recreational users of fishery
resources in the Sound. They also provide a food source for many species of fish, birds,
and mammals.

According to the EVOS Draft '94 Work Plan, pink salmon and herring currently show no sign .
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of recovery nearly five years after the oil spill. Commercial, subsistence and sport users in
Cordova, Valdez, Whittier, Tatitlek, Chenega, Anchorage and other communities inside and
outside Alaska depend on these resources and assoczated services, The depressed
condition of these resources continues to effect the social and economic heaith of the
rasource users and communities in the Sound, and in the eyes of the public diminishes the
vatue of these resources to levels below those that existed before the spill,

The Nearshore Fish project (SEAFISH] is an integral part of the SEA program. it will provide
ecosystem level information, specifically on prey and predator abundance that influences the
survival of pink salmon and Pacific herring populations in Prince William Sound. The
SEAFISH information will assist the EVOS Trustes Council in planning future restoration
efforts for these resources and associated services,

2. Relation to Other Damage Assessment/Restoration Work

Although designed around the dynamics of pink salmon and Pacific herring, the ecosystem
approach of Nearshore Fish will result in information about the restoration of other injured
resources throughout the oif spill area. SEAFISH will provide a better understanding of
processes regulating the size of the pink salmon and herring spawning populations available
to apex predators such as birds, marine and terrestrial mammals, and humans.

Initial collaborations in 1994 and further planning for work {o be implemented beginning in
1985 will focus on expanding SEAFISH to address the roles of sea birds, marine mammals,
nd ecotoxicological factors in the marine system. Work has already begun to build
connections with ongoing projects in these areas. The sampling design, technology and
maodeling efforts used in this study of Prince William Sound should also be transterable to
other parts of the spill area, especially for sea birds and mammals.

3. Objectives

SEAFISH will provide large and fine scale trophic structure information to the SEA model
where it will be integrated with ocean state and pink salmon or Pacific herring information,
New information emerging from SEAFISH will contribute to a comprehensive data base for
the fisheries of Prince William Sound. This information will serve the needs of the ragion for

- more informed management, enhancement, and mandated rastoration activities. As a project

within the multidisciplinary, integrated SEA program SEAFISH will achieve the following
obiectives:

(1) Descr’be the macrozooplankton prey resource distribution and biomass in real time for
allocation of net sampling. Combined with the catch and oceanographic data, this will
be used to evaluate the river-lake hypotheses and availability of food for juvenile pink

salmon and Pacific herring.

.{2} Describe the fish predator distribution and biomass in real time for aflocation of net

sampling. Combined with the catch, macrozooplankton and oceanographic data, this
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will be used to evaluate the prey switching hypothesis.

" {3)  In collaboration with other EVOS researchers, integrate the SEAFISH research project .
with research on sea birds, mammals, other fishes, terrestrial ecology and
ecotoxicology. '

(4) Determine the relative recruitment of juvenile Pacific herring into the nearshore rearing
areas and adult spawning population of PWS.

4. Methods

SEAFISH is a multidisciplinary study that will rely on: {1) cooperative, model development to
assist in sampling design, data analysis and interpretation, (2) shared vessel and facilities for
data collection and logistical support, {3) data sharing with the agency and university principal
investigators, and (3) remaote sensing with acoustical and optical technologies (Table 1).
SEAFISH will rely heavily on the existing knowledge and skills of commercial fishers to
prestratify surveys to areas preferred by the fishes, and for the capture fishes that are
observed acoustically. Salmon hatcheries in the region will provide suppott for SEAFISH
field crews and the hatchery releasas of pink salmon will be treated as experimental
manipuiation of the nearshore Sound ecosystem.

The foliowing methods will be used to address the specific objsctives.

Objective 1 - macrozooplankton .

The large scale distribution and information on density of the macrozooplankton will be
measured using a high frequency scientific echosounder (HFSE), a 150 kHz acoustic doppler
current profiler {ADCP) and an optical plankton counter (OPC). Initially, the program will use
a 420 kHz dual beam or digital HFSE for macrozooplankton assessment, with 720 kHz as
potantial alternate. The BioSonics ESP software will be used to integrate the acoustic
backscatter. interactive Data Language {IDL) and Advanced Visual Systems (AVS} code will
be developed on a workstation for visualization. The HFSE system will be deployed from
the trawler and work the large scaie westermn Sound transects.

Although developed for its current measuring capability, the ADCP backscatter has been
used extensively to assess macrozooplankion distribution and density. The oceanographic
project will deploy a towed ADCP system on the oceanography charter that transects the
coastal buoyancy current, eastern Sound, westemn Sound, Hinchinbrook Entrance and
Montague Straights (Salmon personal communication). This sampling will be paired with
OPC, aquashuttle measurements to evaluate the use of this information for
macrozooplankton assessment.  On the western Sound transects, the 420 kHz HRSE
measurements will be paired with the 150 kHz ADCP backscatter.

By arrangement, the ADF&G is providing the charter vessels and the OPC (Dana Schmidt).
The information and modeling project specify the calibration and figld engineering of the OPC
system that will be mounted on an Aguashuttle towed vehicle (Patrick personal

11



communication). The aquashuttle yo-yo's through the water column as it is towed by a
vessel. By mounting the OPC on the shuttls, vertical distribution information on the size of
macrozooplankion is obtained.

By arrangement, the University of Alaska Fairbanks researchers will provide the Bongo,
rectangular midwater trawt (RMT) and vertical plankton nets and personnel to sample
macrozooplankton. ADF&G and UAF will share responsibility to process zooplankton
samples, The guasicontinuous, acoustical and optical information on the density of plankton
will be used to direct net sampling and be shared among the individual researchers in the
program.

Measurements of mesoscale and fine scale oceanographic features and trophic structure are
essential for the thorough characterization of environmental conditions that constrain the
growth and survival of pink salmon and Pacific herring in the Sound. In 1994, this effort will
be concentrated in the western Sound; starting the sampling in April at the Esther hatchery,
and ending the sampling in July at Montague Straits. The southward movement of the fine
scale sampling is based upon a simulation of the spatial and temporal outmigration of pink
saimon juveniles. ‘

Simultansous sampfing with muitibeam acoustics of plankton and nekton will be made to

elucidate the fine scale physical and biological structure {e.g., thermociine, pycnocline, fronts,
eddies, shear zones, plankton and fish aggregations). Water temperature, salinity, and
turbzdzty will be measured simultansous with the acoustic measurements. All data streams
will be gectime coded using a global positioning system (GPS), The acoustics, water quality,
navigational, and time data will be integrated through a graphical user interface, and data will
be digitized and stored in the field on magnetic medium. Postsurvey processing of acoustic
data will be conducted at the Science Center (Patrick personal communication).

As in the large scale sampling, subsampling and processing of plankton and fish catch data
will be the responsibility of the University of Alaska Fairbanks (Cooney personal
communication) and ADF&G (Willstte personal communication), respectively.

Objective 2 - nekton

Large scale measurements of fish distributions will be made using BioSonics and Simrad 120
kHz dual or split beam HFSE, which may be supplemented with 38 kHz measurements.,
initially, the program will use a 120 kHz dual beam, digital or split beam HFSE for fish
assessment, with 38 kHz as potential alternate. The BioSonics ESP or Simrad ES software
will be used to determine target strengths and integrate the acoustic backscatter. DL and
AVS code will be developed on a workstation for visualization. HFSE systems will be
deployed from the trawler on the westemn Sound transects, and on two acoustic survey boats
in the fine scale western Sound study areas.

By arrangement, the ADF&G is providing the charter vessels, nets and is responsible for
processing catch information. The charters will be required to be equipped with search light
 sonars (typically Wastmar manufacture). Operation of these sonars along acoustic transect
tines allows far increased area swept along the transect line sampled by the scientific
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echosounder. Although this is a qualitative process, it is the only way to svaluate the

_ contagiousness of fish schools in the study areas. In 1985, we plan o deploy a Simrad 8D . ;
570 electronic sector scanning sonar with the intent to develop a quantitative procedure to ‘

combine secter scanning and echosounding far fish stock assessment.

in 1894, a compact, airborne, spectral imager {CAS!) or blue green laser (LIDAR) will be
used systematically to map the distribution of fish schools along the western corridor of the
Sound. This will be done in conjunction with the acoustic surveys to evaluate the capability
of the aerial surveys to map large scale distributions of fish.

For the fine scale studies that track outmigrating pink salmon fry as they are released from
the hatcheries, ADF&G is also providing two purse seiners, nets adequate to catch the
smaller predators (100-200mm), and the crew to sample the net catches for biclogical
information. In 1884, this effort will be concentrated in the western Sound; sampling wili start
in Aprit at the Esther hatchery and end in July at Montague Straits. The southward
movement of the fine scale sampling is based upon a simufation of the spatial and temporal
outmigration of pink salmon {uveniles.

Simultaneous sampling of ;:%ankten and nekton will be made with muitibeam acoustics and
nets to elucidate the fine scale physical and biclogical structure (e.g., thermociine,
pycnocline, fronts, eddies, shear zones, plankion and fish aggregations). An ADCP will
occasionally be deployed aboard the seiner or a small skiff for nearshore work particularly to
characterize velocity fields of small scale frontal structures and nearshore tidal rips {Salmon
personal communication). Water temperature, salinity, and turbidity will be measured
simultaneous with the acoustic measurements. All data streams will be geotime coded using
a global positioning system (GPS). The acoustics, water quality, navigational, and time data
will be integrated using a graphical user interface, and data will be digitized and stored in the
field on magnetic medium. Postsurvey processing of acoustic data will be conducted af the
Science Center (Patrick personal communication).

Diel, tidal, weather, and seasonal patterns will be used to stratify sampling into comparabie
time windows. In the fine scale sample arsas, a two-boat survey design (Thomas et al.
1978) will be used 10 assess zooplankton and fish. The first boat is used to conduct acoustic
transaects, while the second follows and samples fish targets observed by the first boat.

Data wili be recorded at both speeds, and the actual speed of transectmg will be analytically
determined for different nekion distributions.

A combination of side and downlooking sonar will be used to track juvenile pink salmon as
zhey migrate southward along the shoreline of PWS. Visual observation and mini purse
ining will be used to subsam;;ie the pink salmon for growth, feeding and tag recovery
mimmaz:on Subsampling will be the responsibifity of ADF&G (Willette personal

communication},

Although developed for its current and zooplankton measuring capability, the 150 kHz ADCP
backscatter can be used to assess fish densities and distribution {David Salmon, personal
communication). This will be gvaluated on the oceanography charter that transects the
coastal buoyancy current, eastern Sound, westemn Sound, Hinchinbrook Entrance and
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p Montague Straits (Saimon personal communication). This sampling will be paired with the
.120 kHz multibeam system on the western Sound trawler 1o evaluate the use of this
information for fish assessment.

Objective 3 - birds, mammals, other fish

SEAFISH will collaborate with other EVOS researchers and integrate with research on sea
birds, mammals, and other fishes. The large scale distribution and information on density of
the macrozooplankton and fishes, and oceanographic data (current velocities and
temperature), will provide valuable information to bird and mammal researchers. Bird and
mammal observers will use visual, photographic, and videc measurement techniques on the
westermn Sound vessel and aerial transects. The USFWS will provide 2 obsarvers and a 27
fi. Boston Whaler to serve as one of the acoustic survey vesseis (David lrons personal
communication).

Compact, airborne, spectrographic, imager (CASI), video andfor photographic techniques will
be deployed to survey for events that create the formation of large patches of plankton, fish,
bird and mammal concentrations. This surveying effort will be linked with the large scale
distribution of mesoscale features in the Sound, particularly tidal rips and shear zones. It will
be designed to test the tidal shuffle hypotheses, where large plankton/nekton/apex predator
populations aggregate in cyclic fashion at specific locations due to tidal current velocities and
shoreline or bottom morphology.

.The aerial surveys and possibly satellite images (Eslinger personal communication) will be
used to facilitate event driven sampling of physicai and biological features {such as fronts,
tidal rips and associated anzmals} that are visible from the air (with either a visible or thermal
signature). These surveys will be conducted with small float planes along the western Sound
migratory routes equipped with optical sensor systems, Data will be GPS linked, collected
and processed by Science Center personnel! {Scheel, personal communication). Qualitative
records of events will be made available 1o all SEA investigators during or immediately after

the flights.

By arrangamem USFWS, ADF&G, NOAA, UAF and the Science Center will develop a
propas& to expand the SEA-FISH program to complement the forage fish project. There are
also specific projects which routinely conduct surveys and overflights of the region, such as
the Coghill Lake Sockeye salmon enhancement project, the marine mammal census by the
National Marine Fisheries Sarvice (NMFS) and independent scientists, and bird and mammal
population surveys being conducted by the USFWS. We will pursug cooperation with other

‘entities by subcontract where ever opportunities for sharing field logistics are cost efficient.

ijective 4 « Pacific herring nursery areas

The mff::srmation on Pacific herring recruitrment suggest that events in the juvenile nursery
area of the Sound could influence recruitment into the adult population. Nearshore surveys
to determine overwinter stock density and co-occurring specias will use the two-boat survey
method r:iescr bed under objective 2 - nekton assessment. Because of the unknown
dzstrsbui ion of Pacific herring juveniles, only reconnaissance surveys arg planned in 1994,
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_ Integration of Large and Small Scale Measurements . .

The migratory pathway that the salmon utilize during their outmigration from the Sound will
be characterized in terms of its physical and biological structure.  Whether these animals re-
spond to general or specific physical and biological conditions during their outmigration will
be addressed. This will be accompiished through the integration of large and small scale
horizontal and vertical measurements made in western PWS,

SEAFISH will generate large amounts of data due to the length of the field season and the
nature of the measurement instrumentation. The management of the data is budgeted under
a separate program (SEADATA - Information Systems and Modeling) that will integrate the
data collzcted in all SEA programs {Patrick personal communication). Under this task, the
large and small scale physical, chemical and biological data will be assimilated into numerical
models. This task is critical to the success of the SEA as well as SEAFISH.

The approach taken here is non traditional in that all data management is usually budgeted

for within each component of a research program. In SEA, large scale data are collected for

afl researchers as a service 1o integrate their fine scale programs with the surrounding

ecosystem. Having the large scals data analyzed in this fashion should minimize the time
necessary for the reporting of more complex information.  The integration of data sets may

also allow for several fine scale data sets o be online and accessible. The integrated
interdisciplinary, interorganizational nature of SEA and the scale of sampling require that an
information management and modeling effort be conducted to maintain communication .
between parties and the scientific community.

The acoustical, physical, spatial and temporal data will be collected simultaneously and
integrated utilizing a navigational frack plotter and graphic user interface. Most equipment
are operated and data are logged by software from a 488, personal computer. Most data will
be stored on optical or magnetic disks, displayed in real time on a celor printer, and some
data will be processed in real time. Preprocessing of the data will be with BioSonics and
Simrad software, which provides echograms, electronic maps of track fines, in-situ target
strength, echo integration and counting capabilities. After the data are appropriately scaled,
they will be transferred to the Science Center's geographic information system {GIS) and
stored in the appropriate format for post processing (ARCINFQ, DL, AVS). The Canter’s
GIS mapping, visualization and analytical software will be run on Sun workstations.

Post processing of echo-counting, echo-integration, targst strength determination, patch size
determination, and biomass estimation will be dong in accordance 1o standard techniques
{Traynor and Erenberg 1988, Thome 1981, etc.). Acoustic, physical, ground truth, and
seasonal measurements will be used to develop discriminate functions for patch identification
{Rose 1991). GIS will be used 0 map and overlay nekton patchas and physical conditions
to develop specific hypotheses about their relationship.

Initial simulation modeling of pink salmon and herring populations in Prince William Sound

will include assessments of ocean state, plankton dynamics, predators and prey abundance
and size. The short term objective of the modeling will be to nowcasting and to make short
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term forecasts. Sensitivity and risk analysis approaches will be used to prioritize tasks, such
as choice of sampling protocols to resolve biological and physical guestions.

Regional database
A data base and archi vaifretnevat system will be deve oped SO that the rssu?ts of SEA are

will be a tooi for zmprovmg resource harvest strategtes farecastmg, maﬂagement
enhancemeant and education in the spill-impacted area.

A necessary component of this database will be interaction with or creation of a database of
pertinent historical information (pre and post spilf) aiready available on the ecosystem, with
particular attention to EVOS-related research. Geographic visualizations and analyses, data
listings, reports, and other services will be available as part of the SEA data base and
management system, Predictive and "what if* scenario modeling tools, computer,
commuynication, and library facilities will be available to assist in conducting SEA programs
and to aid in restoration design and implementation, and resource management.

integration with other studies
Since the selection of dominant species as key peguiaticns (Pacific herring and pink salmon)

allows farsuccessfu mtegratzon with many of the {:mgomg apex predatorustudies in me
.regiom regardless of oil-spill relationship. Nearly ali pelagic-nearshore, apex predator
populations are subject to the same ocean state conditions and dependent upon the
dominant species, and/or the prey and predator populations that are monitored on the large
scale. Thus, whether bird or mammal, the integration of apex predator studies with SEA is
the efficient and most meaningful approach to improving scological studies in the region.

There are no sharp boundaries between the pelagic-nearshore, intertidal ecosystems and the

marine and terrestrial ecosystems. They are linked by the transfer of carbon and nutrients via
tha migrations of animal populations that feed on marine production. There are exciting
areas of future cooperation and an expanded ecosystem studies program that can lead to a
link of the SEA program with terrestrial resource ecosystem evaluations (TREE), or SEA

TREE.
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Table 1: Acoustic and target sampling vessel, squipment and personnel for SEA Program in 1994

Vessel Activity Equipment Personnel
Trawler Ocean State CTD*, Doppler 1 Phys. Oceanographer
Plankton Dynamics Nets, Water Bottles 1 Biol. Oceanographer
Juv. Salmon Predators Acoustics (2 frequencies 1 Acoustic Technician
for plankton/nekton), - 1 Fish Biologist
Mid-water Trawl 1 Marine Bird/Mammal
CTD winch & boom Observer
Seiner #1 Ocean State CTD 1 Qceanographer Tech.
Plankton Dynamics Ring net 2 Fish biologists
Juv. Salmon Predators Acoustics,

Seines/Gilinets

Acoustic #1 Fish Acoustics 1 Boat driver
’ Birds : 1 Bird/Mammal Obs.
Mammals 1 Acoustician
Seiner #2 Ocean State CTD 1 Oceanographer Tech.
Plankton Dynamics Ring net 2 Fish biologists
Juv. Salmon Predators Acoustics,

Seines/Gillnets

Acoustic #2 Fish ~ Acoustics 1 Boat driver
‘Birds , 1 Bird/Mammal Obs.
Mammals ‘ 1 Acoustician
Phys. Ocn. Vessel Currents CTD, Water Bottles 1 Phys. Oceanographer
Plankton Dynamics Nets 2 Biol. Oceanographers

*CTH -~ Conductivity Temperature Depth
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.5. Location

This project will be conducted within the EVOS impacted area in Prince William Sound and
the waters immadiately adjacent to this region. Prince William Sound is an ideal location for
such a long term ecosystem study. The Sound is a semi enclosed basin, of tractable size,
and suitable for sampling with small vessels. Because of fundamental similarities in the
structure of northern pelagic ecosystems and the unexplained declines in seabirds and
marine mammals in the north Pacific, an ecosystem study for Prince William Sound couid
serve as a model for understanding the ecosystem dynamics in other areas.

Siting of the SEA program in Cordova is both efficient and practical since the logistics of
travel and freight are enhanced by daily jet service. Of critical importance is the easy access
to the Sound on a year around basis from the protected QOrca Inlet, Cordova. These logistics
explain some of the reasons all of the following entities chosen to locate in Cordova: a major
fishing fleet, the Alaska Department of Fish and Game, the U.S. Forest Service, the Copper
River Delta Institute, the Prince William Sound Science Center, the Prince William Sound
Aquaculture Corporation, the Hazardous Substance Spill Technology Review Council, and
the Prince William Sound Qil Spill Recovery Institute. Cordova also serves PWS with an
educational outreach program that ties the people and communities together.

6. Technical Support

.The SEA science community is interdisciplinary and unique to the Trustee process in that it

involves collaboration between nonprafit research organizations {the University of Alaska
Fairbanks, PWS Science Center, PWS Aquaculture Corporation) and government agencies.

The Science Center has put together a multidipisciplinary team of scientists from several
universities who are well versed in acoustical and optical technologies, physical and
biclogical oceanography, quantitative aquatic ecology, population dynamics and mathematical
modeling. Through their combined experience in aquatic ressarch, the Center's science
network brings expertise from throughout North America. This integration of technology and
science is critical to effectively studying and understanding the structure and dynamics of the
Sound scosystem. Establishment of a coherant approach for SEA issues, especially to
quantify the physical environment and its relation to the distribution of organisms in the
Sound, will require the best measurement and analytical technologies.

Technical support for the acoustics will be supervised by Dr. G.L. Thomas. Robert DeCino,
staff biologist, has conducted acoustic surveys at the PWSAC hatcheries, overwintering
Pacific herring and Coghill Lake sockeye salmon. Jay Kirsch, electrical engineer, has been
with the Chesapeake Bay Biological Station and writes IDL and AVS code for processing
acoustic data on workstations. Dr. Vince Patrick, mathematician/physicist, is affiliated with
the Advanced Visualization Laboratory at the University of Maryland and is an expert in
modeling, data visualization and assimilation.
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7. Contracts

" Consultants will be used for technical support where it is appropriate.

8. Future planning

in addition to the SEA concepts, the PWS bioregional planning effort received
overwhelmingly support from outside reviewers at the December 1993 workshop held in
Cordova. It was recognized that the lmpiementatxon of SEA as a large scalg, long term
acosystem research program will require continual planning by local organizations and
communities. This bioregional effort is proposed as the planning project, SEAPLAN.
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D. SCHEDULE

" SEA hypothesizes that recruitment success of pink salmon and herring populations is related .
to losses due to physical processes and to predation during early life stages that occur within

the Sound (SEA 1993). These hypotheses provide a means to focus the field efforts on

those parts of the ecosystem that support these critical life stages. Thus, the juvenile Pacific

herring and pink salmon rearing environments define the primary areas of study (Figure 1).

The migration route and timing of pink salmon juveniles out of the Sound and release of fry

from the hatcheries is well known. For Pacific herring, this is not the case so some basic

work will be needed to determine the juveniles movement into nearshore rearing areas.

1. Biologicatl timing

- Previous studies of the Sound indicate that the important early portions of the marine
production cycle are tightly compressad in time around the months of April and May (Cooney
1986). During this period, massive, upper layer, stocks of large zooplankton arise from the
deeper water to graze on a short-lived diatom bloom. Herring spawning and both the wild
and hatchery-reared pink salmon outmigration occurs at this time as well. SEA hypothesizes
that the success or failure of a pink salmon depends on ecosystem level conditions at this
time. Again, this picture is not as clear for Pacific herring whom migrate to the nearshore
areas and rear for several years before recruiting into the adult population.

measurements will also be made in the nearshore areas of PWS in the fall and winter
months to answer questions relevant to the overwintering Pacific herring growth and survival
and ambient salmon predator densities. The months of April and May will be sampled most
intensively since the correlations observed between zooplankion abundance and atmospheric
forcing are strongest during these months {SEA 1893).

The principal sampling period will occur from April through July (Tables 2 and 3}, although

2. Adaptive or event driven sampling

Routine sampling along transects will be run on time scales of hours to weeks depending on
the problem being pursued. For example, physical measurements during daytime and
nighttime transitions in feeding behavior will be conducted on time scales of hours, while
changes in large scale advection will be determined on scales of days to weeks. There will

also be an opportunistic, event driven component to the sampling regime that will maximize
the flexibility and therefore optimize the conditions under which certain types of sampling
occur. Examples of event driven sampling are determining the advective regime and
associated plankion and fish assemblages before, during, and after the passage of: (1) the
juvenile pink salmon outmigration, (2) major low pressure systems through the PWS/North
Gulf of Alaska region, or {3) when unexpected large aggregations of macrozooplankton or
schools of fish are observed in an area.

3. Future timing

SEA is a long-term ecosystem project 1o be implemented in three phases: (1) an initial 1-2
year phase of preliminary modeling, planning, and field surveys that involve model
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development, technological research and field reconnaissance; (2) an intensive 4-5 year
phase of field research that is supplemented with microcosm and laboratory studies focussed
on production and trophic interactions, and mode! testing and improvement; and (3) an ex-
tended phase of routine monitoring and model validation, and perhaps involving adaptive
management manipulations of stocking and harvest practices. Initial studies should
commence in 1994-85 with this proposal.

A generalized annual schedule is: (1) January to March - staging for the field season, (2)
March to Aprit 1994 - surveys of Pacific Herring spawning, (3) April to July 1994 - surveys of
juvenile pink salmon outmigration, (4) August to September - juvenile Pacific herring and
forage fish nearshore surveys, (5) September to February - data analysis, (6) October to
March - Pacific herring overwintering surveys, (7) November - macrozooplankton
overwintering survey, (9) December - annual reporting, (10) January - SEA Workshops for
outside review and presentations, Cordova.

4. Terms of performance.

This is to be a cost reimbursable contract with one annual report.  Monthly invoices for
expenses will be submitted. . Figure 2 presents the 1994-95 and 1996+ tentative time

schedules.
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Table 2: Schedule for Physical Oceanographic Vessel in 1994,

Date Activity

April 17-20 Hinchinbrook/Montague Strait :

April 26-27 - Hinchinbrook/Gulf of Alaska (GOA)/Central PWS

May 8-12 Hinchinbrook/Montague Strait

May 22-25 Hinchinbrook/Montague Strait

June 1-4 Hinchinbrook/Montague Strait

June 12-15 Hinchinbrook/GOA/Central PWS

June 23-26 Hinchinbrook/Montague Strait
July 8-11 Hinchinbrook/GOA/Central PWS

July 19-22 Hinchinbrook/GQA/Central PWS

July 28-Aug. 1 - Hinchinbrook/GOA/Central PWS

Table 3: Schedule for Predation Rate and Predator Distribution Surveys

Time Period Activity
Predation Bate Surveys
April 16 - Aprii 26 Northwest PWS Survey
May 1 - May 10 Northwest PWS Survey
May 15 - May 25 Northwest PWS Survey
June 1 - June 10 Northwest PWS Survey
June 16 - June 27 Southwest PWS Survey
July 11 - July 22 Southwest PWS Survey
Predator Distribution Surveys
April 1 - Aprit 7 Waestern PWS Survey
April 12 - April 15 Northwest PWS Survey
May 11 - May 14 Western PWS Survey
June 11 - June 15 Western PWS Survey
July 6 - July 10 Waestern PWS Survey
August - March Nearshore Surveys
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.Figure 2: Time Schedule for SEA FISH, 1994 and 1995 and beyond

, Year 1 - 1894
month
{across) 2 34 5 6 7 8 9

1. hire staff RSO c
2. purchase equipment  §---eee- ¢
3. assemble and field

test equipment Grememmommamsmmnn o
. reconnaissance §--C
. monitoring Grmmmmamrn
. data reduction s
. data analysis Grmmmmmmm i
. reporting and invoices #1 #2 #3

Lo~

* dependent upon continuation of SEA

1995 and beyond

month

.(acrcss) 011121 2 3 4 5 6 7 8 9
1. mcnizbring - mmman s ¢
2. reporting #4 #5 #6 #7
3. workshops *
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£. EXISTING AGENCY PROGRAMS .

" 1. Related Studies in the EVOS 1994 Draft Work Pian.

Besides the projects incorporated in SEA, others will benefit from interaction with
ongoing EVOS Trustee sponsored projects, most notably those listed here. We expect that
many of these projects could be profitably informed by the rasults of the SEA program as
well. Some support is requested in this proposal to conduct research complementary to
several of these studies in collaboration with the investigators on those projects {(work
proposed hers is complementary to, rather than overlapping with, work proposed in the
projects listed balow).

24064 Harbor seal habitat use and monitoring
84070 Restoration of high interidal fucus
94083 Monitoring of ciled and treated shorelines
94086 Herring Bay experimental and monitoring studies
94102 Marbled murrelet prey and foraging habitat in PWS
94147 Comprehensive monitoring program
94159 Marine bird and sea otter boat surveys
94163 Forage fish influence on injured species.
94165 Herring genetic stock identification, PWS
94166 Herring spawn deposition, reproduction
94184 Coded wire tag recoveries of pink salmon
94185 Coded wire tagging of wild pink salmon
94187 Otolith marking of pink salmon
94189 Pink salmon stock genetics
34191 Pink salmon egg monality
894192 Evaluation of hatchery straying
- 94244 Harbor seal and sea otter co-op subsistence harvest assistance

F. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

SEAFISH will not cause a significant env%ronmemak impact and, therefore, should qualify for
a categorical exciusion from the requirements of the National Environmental Policy Act.

G. PERFORMANCE MONITORING

An intarnal quality assurance and control program will be instituted through the modeling and
data management project. Independent review of performance will be conducted
continuously by the Prince William Sound Fisheries Ecosystem Research Planning Group
(PWSFERPQG) board and at specific times via annual reports and workshops. Such review,
begun in the December 1993 workshop, will work with the planning project to guide further
development of the ecosystem research program, and ensure that the studies are integrated.
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.H. COORDINATION OF INTEGRATED RESEARCH EFFORT

The SEA-FISH project will be closely coordinated with SEA-QCEAN {Qceanography) and
SEA-DATA (information and modeling) for large scale data acquisition and analysis. SEA-
FISH will be integrated with pink salmon growth and survival and encompass overwintering
herring survival studies. Other apex predator studies, marbled murreliets, pigeon gullimots,
and harbor seals will be cooperatively sampling in the field. Where possible, SEA-FISH will
supply support for counting marine mammals and birds on plane and air transects where fish
assessments are being conducted.

I. PUBLIC PROCESS

The SEA plan was developed by the people in PWS for PWS. The initial formation of a
planning group was between the Alaska Department of Fish and Game, Cordova District
Fishermen United, PWS Aquaculture Corporation, PWS Science Center, the PWS Ol Spill
Recovery Institute and concerned fishermen. When news of the long-term ecosystem
planning effort spread, the group expanded by the addition of representatives from the City of
Cordova, the Eyak Corporation, the PWS Conservation Alfiance, Cordova Aquatic Marketing
Association, the University of Alaska Fairbanks and numerous concerned citizens. This effort
later was joined by the PWS Communities Organized to Restore the Sound (PWSCORS)

- which includes Chenega Bay, Tatitlek, Valdez, Whittier, and Cordova. The expanded group
was named the PWS Fisheries Ecosystem Research Planning Group (PWSFERPG).

.The SEA plan incorporates what the people in PWS feel is important to know {o protect their
future quality of life in the Sound. The magnitude of the oil spill settlement and lack of
tangible evidence of progress toward understanding the ecosystem has brought the regional
public together to work as planners for their ecosystem. This process has been awkward for
the traditional decision making structure to accommodate, but the rewards in bringing the
people of the region into the decision making process are long term and offer the best way to

implement ecosystem conservation practices.

J. PERSONNEL QUALIFICATIONS

G.L. Thomas, Ph.D., President and Director, Prince William Sound Science Center; Director,
Prince William Sound Qil Spill Recovery Institute, P.Q. Box 705, Cordova, AK 99574, (907)
424-5800, FAX 424-5820, Home 424-3117. Education: Ph.D. (Fish/1978/Univ, of
Washington), MS (Zoo/1973/San Diego), B.A. (Bio-Chem/1970/CalWest). Professional
Experience: 1990-present: PWS Science Center; 1973-89: student/research staff/faculty,
University of Washington; 1971-73: research staff, Scripps Institute of Oceanography.
Publications: 33 journal and peer reviewed papers, 11 proceedings papers, 56 technical
- reports and editor of two dedicated journal issues. Selected publications: Thomas, G.L.
‘and Ole Mathisen, 1893, Biological interactions between enhanced and wild salmon in

, Alaska. 18(1-2):1-19. Fisheries Research. Thomas, G.L. 1992. Successes and Fajlures of
.cfSﬁeffes Acoustics - An International, National and Regional Perspective. 14:95-105.

W -isheries Research. Thomas, G.L., Backus, E.H., Christensen, H.H.. and Wsigand, J. 1991,
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Prince Willlam Sound/Copper River/North Gulf of Alaska Ecosystem. James Dobbin
Associates, Alexandria, Virginia, 15 pp. Thomas, G.L. and Jackson, Darrell R, 1987,

" Acoustic measurement of fish schools using array phase information. Canadian Journal of
Fisheries Aquaculture Science 44(9):1544-1550. Research Projects: >50 projects as
principal investigator, >$5 million. Teaching: >20 graduate students, 4 Ph.D.’s. Societies:
American Fisherias Society (life), AAAS, AFIRB, PFB. Professional Panels: NURC, NAML.
WAML. Affiliation: Faculty, University of Alaska Fairbanks (IMS).

Vincent Patrick, Ph.D., Research Associate, Institute for Systems Research and the
Advanced Visualization Laboratory, University of Maryland, College Park, Maryland 20742.
Education: Ph.D., 1987, Mathematics, University of Maryland; M.S., 1982, Mathematics,
University of Maryland; B.A., 1967, Physics, Thie! College. Professional Experience: 1993-
present, Res. Assoc., mst;tute for Systems Research, UMD; 1992-93, Res. Sci., Chesapeake
‘Biological Lab, UMD; Computer systems administration, visualization, mathematical
modelling, Chesapeake Bay blue crab winter survey (with B.J. Rothschild, J.S. Ault). 1991~
92, Res. Assoc., Astronomy, UMD; Start up of the Advanced Visualization Lab. 1988-91,
Res. Sci., Chesapeake Biological Lab, UMD; Underwater acoustics (Lake Michigan,
Chesapeake Bay), development of visualization resources for marine applications,
mathematical modelling {with S.B. Brandt, D.M. Mason}. 1968-82, Night Vision & Electro-
Optics Lab, U.S. Army; image intensitier developmeant. Selected Publications: D.M. Mason,
E.V. Patrick, A model for the space-time dependence of feeding for pelagic fish populations,
Trans. Am. Fisherigs Sac., 1993 in press. B.J. Rothschild and E.V. Patrick, Generation of a
phytoplankton maximum in a grazing-extended logistic model, Fisheries Oceanography, 1993
in press. 8.8, Brandt, D.M. Mason, E.V. Patrick, Spatially explicit models of fish growth rate,
Fisheries, 17(2).23-35, 1992,

Robert D. DeCino, Aguatic Ecologist, Prince William Sound Science Center, P.O. Box 705,
Cordova, Alaska 99574. Education: Masters of Science 1992, Utah State University,
Agquatic Ecology, Logan Utah; Bachelor of Science 1986, Colorado State University, Fort
Collins Colorado. Professional Experience: 1993 - present PWS Science Center; 1990-
1992 student Utah State University; 1986-1989 Computer Systems Engineer, {BM
Corporation, Anchorage, Alaska; 1982-1986 student Colorado State University.

Jay Kirsch, Electrical Engineer, Prince William Sound Science Center, P.O. Box 705,
Cordova, Alaska 99574. Education: Bachelors of Science in Electrical Engineering, 1991,
SUNY, T.J. Watson School of Engingering, Binghampton. Professional Experience: 1994-
present PWS Science Center, 91-94 Chesapeake Biological Laboratory, created software 1o
process bioacoustical, geographical and physical data, 90-91, General Electric, Software
systems engineer, 87-91, Music Dept., SUNY, Sound engineer. Selected Publications:
Brandt, S.B., and Kirsch, J., Spatially-explicit models of striped bass growth in the mid-
Chesapeake Bay, Transactions of the American Fisheries Society, in press 1894,
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.x BUDGET

Budget for SEA Nearshore Fish Program

Table 5: Budgst summary for the salmon predation component of the SEA program in
- FY94, FY95 and FY96 and beyond, less equipment, Budgets for FY95 are
subject to revision as the SEA and SEA-FISH program develops.

Line Htem FY84 FY95 FY86 and beyond
Personnel 180.668 189.732 207.600
Travel 51.467 56.744 -.14.860
Contractual 11.690 13.000 45,800
Supplies 14.660 14.668 21.760
Equipment 270.877 313.000 tha*
Dirgct costs 529.363 587.144 290.000
Ingirect costs BZ.U37 ©65.795 £88.800

- 652.939 358.800*

.rm;a; Costs 591.400

*equipment costs are to be determined
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Federal Fiscal Year Project Budget
Gctober 1, 1993 - Septemnbar 30, 1994

Project Description:

Sound Ecosystem Assessment, Nearshore Fish (SEA-FISH)Y will use underwater acoustics and optics, and aerial ap{ics 0 map distributions and
assess biomass of the fish and plankton assemblage in Prince William Sound. SEA-FISH will provide large and fine scale trophic structure
information to the SEA model where it will be integrated with ocean state and pink salmon or Pacific herring information,

Budget Category: 1994 Project No. {'24 Report/ | Remaining
‘85 terim*!  Cose*? Total
Authorized FFY 841 FFY 94 FFY 95 FFY 85 FEY 96 Comunent
Personnel $ 180,669 $47,433 1 § 142,209 | § 189,732 * 365,018 of indirect costs are
Travel 51,467 14,186 42,558 56,744 waived on equipment based upon
Contractaal 11,690 2,000 10.000 13.000 ownership residing with PWSSC
Commaoditi 14,660 3,917 10,751 : - . .
ommodities 270,877 ¥ ol 14,668 ** SEAFISH 1994 Project Budget
Equipment s : 313,000 313,000 als $591 -
0 O . totals 9 :490
Capital Quilay SV—— . 4]
Subtotal 529»263 68.536 | S18.608 | 587144
General Administration 62,037 16,449 49,346 65,795
Project Totat | 3 591400y« | § 84,985 | §$567.954 |5 652,939
Fuil-time Equivalents {FTE)} ~
Doliar amounts are shown in thewserds of dollars. :
Budget Year Proposed Personnel: ' Reprt/intrm | Reprt/intem | Remaining | Remalning
Position Description Months Caost Months - Cost
GJ.. Thomas, Principsf investigator, Six (5] months ¢ $6,548mo ‘B 028
Robert DeCine, Project Leader, Seven {7} months € $3,520imo $32.032
Electrical Engineer, Saven (7) months £ $3,33%me $30,330
EcologistiMadeler, Five { 8] manths @ $3.520/m0, $22.880
Senfor Acousticlan, 800 hours Q32T haur $15,52%
Ecologhst, 500 bours £ $20/hour £11,500 ",
’ NEPA Cost;
Techniclan, Hours (1259  $12/00ur} $17aT “Oet 1, 1994 - dan 31, 1095
Pergonnel Total $180,669 **Feb 1, 19956 - Sep 30, 1995
orien Project Number: 94320 FORM 34
o 2 of 13 Project Title: Sound Ecosystem Assessment SUB-
age Q : " ! hore Hic sE AR .
1 99&. g SUb‘PijGCL Nearshore Figh (S‘)EA FISH} PROJECT

[T P

Printed: 3/23/94 6:02 PM

Agency;

Prince William Sound Science Center,

%Univers‘ Alaska Fairbanks

DET g
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EXXON VALDE TEE COUNCIL

1994 Federal Fis

r Project Budget

Qctober 1, 1993 - eptember 30, 1994

Travel: Instate Yraval: Reprt/lntrm| Remaining |
Adrfers 3 FUT Cortdnu & 5392 ox. $1,0%6
& RIT Coridngss @ §224. 9. D344
2 RIT CoclFoks @ $456, va $912
Por Diem 38 Junesu days § $138/day $2.432
42 Anchorage days € $170iday $7,140
11 Fatrbanks days @ B140iday $1.540
Car Rental 50 dayw @ $30iday $1.500
Misc. Expenses 758
PWS Air Chasters, 83 hours g $230/y $18,5%0
Qut-of-Stats Travel
Alrfare $ RIT CorlSF @ $1,130a. $1,332
3 RIY CartSea & §7780a. $2,334
3 R/T SeaHaiifax § §3,68384. $5,043
Per Dlam $0 San Franciscy days ¢ $134iday $1.34C
27 Ralifax days @ $39%day §4,13¢
Car Rental 28 days ( $30/day $840 Travel Total = % 51 ,467
Contractual: Mive. Expongas = 3408 .
Total Travel $51.467
CONTRACTUAL SERVICES
Tatgphane $1.2%¢
Facsimiie $1,260
Copying 52,450
#all, freight and shipping $2,850
Gitics Equipment malntenance and repatr $1,250
Electronic mall and cammunications covts $2.9%0
Total $14,630
Contractual Total | $ 11,650
0714753 N
‘ Project Number: 94320 FORM 3B
| Project Title: Sound Ecosystem Assessment SUB
} 1999 | Pege 3 of 13 Sub-Project: Nearshore Fish (SEA-FISH) -
| I o Agency: Prince William Sound Science Center PROJECT
L. finted: 3/23/93  6:02 FM FUniversity of Alaska Fairbanks DETAIL




EXXON VALDEZ TRUSTEE COUNCIL
1994 Federal Fiscal Year Project Budget
Gctober 1, 1993 - September 30, 1394

Commodities: Repri/lntrm] Remaining |
COMBOOITIES
Anatylicat xaltware 73
Staustical scfiware $1.%2¢
anleati ) $85U
UPS {power supples) 4 € $2%0es. $1,000
A Mustang Suits £ $250/ea $1.000
4 Survival sulis & §750/0 $3.008
Raingsar, boots - 4 suts § $150f0a 5500
EtgctricaiiMachancial tools $934
Maiine Hardwars 110
Oiiice Suppies $295
¥ides tapas, disks, fiim $1.008
Calbrabion aiuf maintenance -W__‘E.-?J&
$14,660
o o o  commodities Total | $14660 |
Equipment:
S:cSoMci RTINONALGUSO00, 38, 120M20, TR, 7201000 kM
POCUIS. digital, dual and SEit beam, sclentific sounder systetms: 4 § $25,9150a.  $103,660 Tektranix disubulmation color printer $13.998
Barar systen socassories Baagate barrecuda disk ditve { ¥ glabytes} $7.212
g color poteb p Sua 1.7 glgabyte COHDM, 8mm, and 25" 1ape driva, $4.765
WL PCMCHA siots, 4 ) 54,799 19496 e aptical diRK v Mlorage systam
HPS6 Cotor Inkjat printer, 4 £ $30%ea. $3.508 inFocus sersen peojaction system AR
Cpticyl datz vivrage systems; 4 {§ 34 589y $15.556 Hikon 38 mm camera winids angls and Wisscopis lens $2.31%
& Blofin Yowes Body, R § $4.970/02 $9,340 Sony, high Bmm, 3 chip vidso camera $6.896
4 BioFin Towsd Bady, 2 @ $2,735%s v $5.470 Frame Grabbes 3412
Standard targets {38-5000 K} 6 & $600/8a. $3.800
B tow cabies wi 25 faring 4 @ $3,300/s, $13,200 $ 27{}8?7
Acouatic survey vassel, 27 « 37, dry bull, large cabin, twin outboards 3147
Falarold coler paliet 5,449
$un Sparc 2 workstation $2878
Equipment Total | $ 270877
9l Pf{}‘ o «
a ject Number: 94320 FORM 3B
* I Project Title: Sound Ecosystem Assessment SUR-
1994 Page 4 of 13 lg p project:  Nearshore Fish (SEA-FISH) PROJECT
Briead: 320 oa P Agency: Prince William Sound Science Center ol
; naweg: 3/23/894  6.02 PM of Alaska Fairbanks i
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EXXON VALDEZ TRUSTEE COUNCIL "
FY 94 DETAILED PROJECT DESCRIPTION .

A. COVER PAGE

Project title: Souad Ecosystem Assessment (SEA), An Ecosystem Research Plan for Prince
William Sound -- Planning and Comumunication (SEA PLAN)

Project ID number: 94320¢

Praject type: Research/Monitoring

Name of project leader(s): Dr. David Scheel, Ecalcgv, Prince Wiiliam Sound Science
Center ‘

Lead agency: Prince William Sound Science Center

Cooperating agencies: University of Alaska Fairbanks (UAF), Alaska Qapartmant of Fish &
Game (ADF&G), Department of Interior/U.S. Fish & Wildlife fxerwce
{DOVUSFWS)

Cost of project/FY 94: $49.6 K
Cost of project/FY 95: $1104 K
Cost of Project/FY 96 and beyond: $110.4 K + inflation .

Project Start-up/Completion Dates: FY94: March 1, 1994-September 30, 1994
FY95: October 1, 1994-September 30, 1995

Geographic area of project: Prince William Sound and North Guif of Alaska

Name of project leader: Dr. David Scheel

Name of lead agency project manager: Dr. Jerome Montague, Alaska Dept. of Fish & Game




B INTRODUCTION

" The chief goal of SEA is to improve our undarstanding of ecosystem level processes
in Prince William Sound {PWS), with particular regard to how natural and
anthropogenic perturbations influgnce ecosystem processes. Recent run failures of
wild and hatchery pink salmon, as well Pacific herring stocks, have focused our
attention on the roles of these fish in the marine ecosystem. However, our present
understanding of the marine ecosystem doss not aliow us to discem whether these
run failures were due to natural or anthropogenic processes, underscoring the need to
gain a more comprehensive understanding of the PWS ecosystem. In this context,
the Sound Ecosystem Assessment (SEA) research plan is initially focused on
components of the PWS ecosystem called the "fisherias ecosystem;” this includes
those elements of the PWS ecosystem important in limiting the production of fish
stocks. The first phase of SEA will focus on pink salmon and Pacific herring stocks as
target species, because of their major ecological roles in the Sound, as well as their
economic importance 1o the communities of the Sound. The fisheries ecosystem is
defined to include the predators, competitors and prey associated with specified target
spacies throughout their lite history, as well as environmental processes that act (o
constrain the production of the target fish species.

It is recognized that this trophic structure supports many non-commercial fish as well
as bird and mammal populations of interest 1o the EVOS Trustee Council. The
ecosystem perspective used in SEA will identify and analyze processes within the
Sound that act to limit the production of the target fish species. The SEA program
studies on the interactions between key organisms and their physical and biclogical
environments are the first steps to improving our understanding of the PWS
ecosystem. This ecosystem approach is highly applicable to other target species
including other fish, seabirds and marine mammals.

The central scientific goals of SEA are: (1) {o increase understanding of processes
that determine the abundance of key animal populations in the Sound, initially pink
salmon and Pacific herring have been chosen, {2} to develop and apply new methods
and technologies for svaluating life history parameters of key populations (initially )
marine species) important to evaluating the key animal populations, and (3) to acquire
the ability to predict how the abundances of key animal populations change.

Scientific reviews of SEA at the December 1893 Ecosystem Workshop in Cordova
were favorable: the reviewers called the plan innovative, reasonable, and scientifically
testable. The reviewers also identified areas where additional attention was merited t0
augement SEA or strengthen an ecosystem approach to EVOS research. In
particular, reviewers suggested that further attention to apex predator populations (sea
birds and marine mammals), the intertidal and benthic systems, and to toxicology was

warranted.

As SEA provides an increased understanding of how physical and biological factors
interact within the ecosystem to limit the production of fish stocks, the next step s {0
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ask how variation in fish production intaracts with other variables in the system to aller

_ population dynamics at higher trophic levels (e.g for animals such as sea birds and .
marine mammals}. Beyond this, aspects of nutrient cycling between the continental

shelf marine system and intertidal or benthic systems make a natural next step.

SEA researchers have already developed cooperative sampling designs with Alaska
Department of Fish and Game on sockeye salmon and harbor seals, the U.S. Fish
and Wildlife Service on marble murrelets, pigeon guillermots, and kittiwakes, and the
Copper River Delta Institute/U).S. Forest Service on gulls, sea ducks and shorebirds.
Cooperative sampling with researchers on killer and humpback whales is pending and
we are seeking an agreement with NOAA on forage groundfish assessments.
Uiizmaieiy! we see fisting the marme and terrestr;ai subsystams in the PWS

is needed to continue to deve%np and evaiuaze prel mznary models of important
ecosystem processes. These models will be of the same type that led to the
davelopment of key testable hypotheses in the SEA program as designed for 1994,
They are expected to lead to the development of additional testable hypotheses by
expanding on existing SEA models and incorporating results from initial SEA field
research.

Achisving the goals SEA has laid out will ultimately address scientific and public
concerns about the health of this valuable Alaskan coastal environment. Benefits will
be first evidenced by having scientists and fishermen work together in the field, which
will build public trust in scientific methods. SBecond, ongoing, focal, public education .
and outreach programs will be enhanced by having a comprehensive, locally available,
sciantific data bass on the status of PWS resources. In addition, the availability of
new information and the technologies to acquire better information will allow improved
harvest management strategies to be developed. Ultimately, better forecasts of
animal abundance and improved predictions of population responses to natural and
anthropogenic perturbations will allow a policy of sustainability to be established.
Sustainability is the insurance that local communities of the Sound need to protect
their standard of living. This involvement of community interests and expertise does
not happen without careful preparation, however. Some coordination of
communication is needed between PWSFERPG constituent crgamzatzons the public,
8EA scientists, agencies, and the Trustee process.

C. PROJECT DESCRIPTION
1. Resources and/or Associated Services:

The Sound Ecosystem Assessment (S8EA) program evaluates changes occurring in

the Prince William Sound (PWS) ecosystem in the context of groups of interacting

specias. Implementation of the SEA program will result in vital knowledge for

determining the feasibility of, and the approach to, restoration of many resources and

services injured by the Exxon Valdez Oil Spill (EVOS). Resources addressed by SEA .
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include pink salmon, herring, and the principal species interacting with these fishes,
These pelagic organisms support a host of birds and mammals, some of which are
listed as injured species of the EVOS. Services addressed include subsistence,
commercial fishing, recreation and tourism, and passive use. While SEA is primarily a
monitoring and research activity, this program will also support other EVOS Trustee
Coungcil programs (i.a., providing better information to land and fisheries management
personnel that will promote a healthy ecosystem, and increasing public awareness of
the state of the ecosystem).

As an integrated part of the SEA program, all resources and services benefiting from
SEA stand to gain from careful planning, communication and community involvement.
Future expansion of the SEA program will involve development and evaluation of
hypotheses regarding the role of apex predators (sea birds and marine mammals) in
gcosystem processes, coupling pelagic and nearshore benthic acology, and linking
aquatic and terrestrial ecology through dominant ecosystem pathways. Hypotheses
must be evaluated not only for their scientific marit, but with considaration of their role
in furthering an integrated, Trustee-sponsored ecosystem research program,,

2. Relation to Other Damage Assessment/Restoration Work:

initial collaborations in 1994 and further planning for work 1o be implemented
beginning in 1985 will focus on expanding SEA to address the roles of sea birds,
marine mammals, and ecotoxicological factors in the marine system, Work has
already begun to build connsctions with ongoing projects in these areas (see above},
The sampling design, technology and modeling efforts used in this study of Prince
William Sound should also be transferable to other parts of the spill area, especially
for sea birds and mammals.

3. Objectives:

(1) Continued Scientific Planning: Develop conceptual modals of key
acosystem processes to link SEA research and results to an improved
understanding of the greater ecosystem, including (a} apex predators, (b)
benthic and intertidal communities, and (¢} toxicological pathways and
effects. This work will provide a framework to aid SEA integration with other
EVOS research on sea birds, mammals, and other fishes, as well as
direction for further SEA projects. Since the selection of dominant spacies
as key populations (Pacific herring and pink salman) in Prince William
Sound is a way to best represent the pelagic-nearshore ecosystem, it allows
for successful integration with many of the ongoing apex predator studies in
the region, regardless of oil-spill relationship. Nearly all pelagic-nearshore,
apex predator populations are subject to the same ocean state conditions
and dependent upon the dominant species, and/or the prey and predator
populations that are monitored on the large scale. Thus, whether bird or
mammal, the integration of apex predator studies with SEA is an efficient
and meaningful approach to improving ecological studies in the region.
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There are no sharp boundaries between the pelagic-nearshore, intertidai
ecosystems and the marine and terrestrial ecosystems. They are linked by
the transfer of carbon and nutrients via the migrations of animal populations
that feed on marine production. There are exciting areas of future
cooperation and an expanded ecosystem studies program can lead to a link
of the SEA program with terrestrial resource ecosystem evaluations.

{2} Communication and community involvement: Solicit the continued input of
regional communities in the design and implementation of SEA, through
maintaining open cormmunications with regional organizations (8.g.
fishermans’ unions, PWSCORS) and through the periodic preparation and
distribution of reports describing the progress and status of SEA programs.
Although each SEA project will be responsible for reporting its own progress,
SEA PLAN wilf be responsible for the compilation and distribution of such
information to the community.

4. Methods: -

Two methods will be used: First, conceptual and numerical modeling, combined with
strategic plan development will be used to develop, refine and evaluate scientifically
testable hypotheses. Carbon-budget, food-web, and population modets will be

employed, as well as other appmprzate frameworks. This work will be coordinated by

the Seientific Planner, but will receive the revzaw and input of the SEA Scientific

Committes.

Second, meetings, memaos, maps, and reports will be used as needed to distribute
information both among SEA scientists and to the regional community. Travel to
Anchorage, Juneau and Fairbanks will allow SEA, EVOS and University programs {o
remain appraised about each other's planned research, thereby minimizing overlap
between different EVOS-sponsored projects as they are developed. While all projects
will have responsitilities for reporting their progress, the Communication Coordinator
will ensure that all involved parties are apprised of developments in all areas, and will
coordinate communication between PWSFERPG constituent organizations, the public,
SEA sclentists, agencies, and the Trusteas.

5. Location:

This project will be conducted for Prince Willlam Sound, the North Gulf of Alaska, and
may involve other areas of the EVOS-impacted region i apprcpriate Planning will
involve organizations located thrcmghoui Alaska.

6. Technical Support:

The Planning and Communication portion of SEA will require the use of modeling and
GiS computer services, as well as the continued involvement of the SEA Project
Leaders and scientists. Computer services, including GIS, will be provided through .
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the Prince William Sound Science Center. Involvement of Project Leaders will be
accommodated by coordination with the SEA DATA program under Dr. Vince Patrick.
Communication with local communities and expertise will be achieved as in the past,
through interaction with regional organizations such as fisherman’s unions and the
PWS Communities Organized to Restore the Sound.

7. Contracts:

None

D. SCHEDULES

Since August of 1893 the SEA project has been under intense development and now
has come to fruition as a working program of ecosystem research in PWS and the
EVOS region. There has been a tremendous amount of public input into the
formulation of this project. SEA PLAN provides for the continuation of project
development and public input during the period 1 Mar-30 Sep 1994 of FFY94.

PWSFERPG meetings have always been open to the public. Meetings in the past
have occurred twice monthly or more frequently. At a minimum, open meetings will be
held monthly during the field season {1 Apr 94 to 1 Aug 94) and twice monthly there
after. The Communications Coordinator will be available for public contact, by
telephone or drop-in office visits at least 4 hours per week from 1 Apr 94 to 30 Sep
94. These opportunities for public involvement are the minimum that will be provided.
Many individual project leaders have active involvement of local resources and
expertise in their programs. PWSFERPG has an ‘open-office’ policy and weicomes
public input at any time.

E. EXISTING AGENCY PROGRAM

Agency contributors to this project will include all agencies involved in SEA research.
Further planning and/or communications will be needed for: cooperative research and
sampling designs with Alaska Department of Fish and Game on pink salmon, sockeye
salmon and harbor seals, with the U.8. Fish and Wildlife Service on marble mumrelets,
pigeon guillemots, and kittiwakes, and with the Copper River Delta Institute/U.S.
Forest Service on pink salmon, gulls, sea ducks and shorebirds. Cooperative
sampling with researchers on killer and humpback whales is pending and we are

- seeking an agreement with NOAA on forage groundfish assessments.

F. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS



qualify for a categorical exciusion from the requirements of the National Environmental

SEA PLAN will not cause a significant envirenmental impact and, therefore, should ' .
© Policy Act.

G. PERFORMANCE MONITORING

An internal quality assurance and control program will be instituted through the
modeling and data management project (SEA DATA). Independent review of
performance will be conducted continuously by the Prince William Sound Fisheries
Ecosystem Research Planning Group (PWSFERPQ) board and at gpecific times via
annual reports and workshops. Such review, begun in the December 1983 workshop,
witl work with the planning project to guide further development of the ecosystem
research program, and ensure that the studies ara integrated.

H. COORDINATION OF INTEGRATED RESEARCH EFFORT -

The purpose of SEA PLAN is {0 establish clear communications between SEA projects

and refated FFY84 work plans; and 1o update plans to keep SEA an integrated part of e
the total EVOS-related research effort. Scientific planning for SEA PLAN will utilize

initial SEA results collated by SEA DATA. Planning will involve the active participation

of SEA lead scientists and open communication with the public and the Trustee-

process {0 ensure that planned developments and project direction are wall-integrated

with other EVOS-relatad research.

I PUBLIC PROCESS

Sound Ecosystem Assessment {S8EA) is an ongoing project with a mission to develop
and advocate the best model for ecosystem research in Prince William Sound and the
EVOS affected region. The concept of the SEA program has been in the region for
several years. Since August of 1993 the plan has been under intense development
and come to fruition as a working document to guide ecosystem research in PWS and
the EVOS region. The SEA Science Committee includes scientists and resourcs
managers from the University of Alaska, Alaska Department of Fish and Game, PWS
Science Center, U. S. Forest Service and PWS Aquaculture Corporation. There has
been a tremendous amount of public input into the formulation of this project. Input
has been received from Prince William Sound Communities Organized to Restore the
Sound (PWSCORS), Cordova District Fisherman United, Cordova Aquatic Marketing
Association and numerous Prince William Sound fisherman. A workshop sponsored by
the EVOS Trustee Council and NOAA was held in Cordova Alaska during December
of 1993 to peer review the SEA document and to further plans for coordinated and
integrated ecosystem ressarch in Prince William Sound and the greater EVOS
affected region. The purpose of SEA PLAN is to continue 10 encourage substantial




involvement of the public, and to develop streamlined communication pathways
between SEA programs and the public in the EVOS-impacted region.

J PERSONNEL QUALIFICATIONS

Scientific Planner:

David Scheel, Associate Scientist, Prince William Sound Science Center. Education:
Ph.D. (Ecology, 1992, University of Minnesota), MS (Ecology, 1986, Univ. of MN]}, BS
{Biology, 1980, Renesselaer Polytechnic institute). Prolessional experience: 19493-
present, Associate scientist, PWSSC; 1992-83, Postdoctoral associate, University of
Houston; 1986-1992, Research scientist, Serengeti Wildlife Research Institule,
Serengeti, Tanzania; 1984-1992, student/post-doc/consultant, Univ. of Minnesota.
Selected publications: Scheel, D. & Packer, C. 1991. Group hunting behavior of

lions: a search for cooperation. Anim. Behav. 41(4):697-709. Scheel, D. 1883
Profitability, encounter rates and the prey choice of African lions. Behav. Ecol.
4{1):90-97. Cameron, G.N. & Scheel, D. In press. Assessing effects of glgbal

climate change on mammals using GIS: A case study of lagomorphs and insectivores
in Texas. Geocarto international. Besearch projects: Serengeti predator behavior and
community dynamics, social behavior and resource use of primates in Gombs,

impacts of global warming on mammal distributions and habitat use in Texas, frequency-
and density-dependence in models of community evolution.

Communication Coordinator:
To be identified,



K. BUDGET

" Budget for SEA Planning and Communication

Table 1: Budgets for FY95 are subject to revision as the SEA program develops.
Line ltem FY94 FY95 FY96 and beyond
Personnel 16,474 40,000 40,000
Travel 10,339 20,000 20,000
Contractual 2,400 - 0 0
Supplies 1,775 20,000 20,000
Equipment 0 0 0

General Administration . 7,437 19,200 19,200

Direct costs 38,425 89,200 99,200 -
Indirect costs THLI75 11,175 11,175

Total Costs 49,600 110,375 110,375




EXXON VALDEZ
1994 Federal Fise
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r Project Budgat

October 1, 1383 - September 30, 1984

Project Description:

This project is to provide continued integration of the SEAPLAN with new p. jects (birds, l}
mammals and fish), educational outreach between SEA projects and the comy. mities in the

spilf affected area, and coordination between existing SEA projects.
Budget Category: 1894 Project No. {'84 Report/ | Remaining
"85 tnterim¥t  Cost** Tota _
Authorized FFY 94] FFY 94 FFY 98 FFY 85 FFY 99 Commant
Personnel 216,474 i$ 10,000% 30,000 40,000 *SEAPLAN PROJECT BUDGET
Travel 10,339 5,000, 15,000| 20,000 ‘ )
Contractual 2,400 0 0 0 PWS Science Center 538,425
Commodities 1,775 5,000 15,000} 20,000 ‘s’“lvar‘“‘lg%a Fudaet gié: égg**
Equipment 0 0t 0 0 E‘M__ LARN g ,
Capital Outlay subtoral 30,988 20,000! 60,000| 80,000 ** 44.7% of the first $25,000
| o buno 7,437 4,800} 14,400| 19,200 of the PWS Science Center
Genaral Administration 38,425% 15 24,800(5 74,4005 99,200 subcontract (projects SEAOCEAN,
Project Total ‘ SEAFISH, SEADATA, SEAPLAN) that
is charged by the University is
Full-time Equivalents {FTE) ! shown here under contractual.
Dollar amounts are shown in theusands of doliars.
Budget Year Proposed Persopnel: Reprtfintm | Reprtfintrm { Remaining | Remaining
FPosition Description Months Cost Months Cost
|
Planner, 400 hours i
€ $20/hour+benefits $9,152
Administrative
Cooxrdinator, 400
hours € $16/hour
+ T
Tg:;t;zflts $§§,z_§§ { NEPA Cost: ;
_ ! *Qct 1, 1994 - Jan 31, 1995
! Personnel Total *¥Feb 1, 1995 - Sep 30, 19495
e Project Number: 94320 EFORM 3A
' Project Title: Sound Ecosystem Assessment _ ;
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EXXON VALDEZ TRUSTEE COUNCIL )
1894 Federal Fiscal Year Project Budget
October 1, 1893 . September 30, 1994

Travel: Reprtiintrm Remai;}i;xg
TRAVEL
Airfare : 260
2 round trips Cor/Jun € $350 each S
3 round trips Cor/anch € $224 each ‘ s 672
2 round t rips Cor/PWS & $456 each $ 912
Per diem . ; $1,536
12 Juneauy days B $128 each ,?63
28 anchorage days & $170/day 24,980
7 PWS days @ $140/day
Car rental - 5 750
25 days € $30/day 29
Misc. ; ; .
Potal Travel : 518,339
Travel Total : $ 10339 |
Contractual:
C{)' ‘ -
Telephone ~ 3500
Pacsimile $500
Copying 5550
Mail : ' $450
Maintenance . 8400
Total Commedities s A’acﬁzufw.g $2,400
4
‘ Contractual Total | $ 2,400
.Q:’HQ,:'Q} ?FQ;&C‘{ NU'M&)GI’Z 94320 FORM 2B
o Proiect Title: Sound Ecosystem Assessment )
% Page 3 of 13 3 é Profect: Information and Management (SEA-Plan) SuB
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COMMODITIES

Paper, pens, tape, etc.

$1,775

Reprifintrm) Remaining

Commodities Total
Equipment:
&
__Equipment Total
o Project Number: 94320 FORM 38
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DETAILED BUDGET - PWS SCIENCE CENTER — SEAPLAN
(Information and Management) ‘

March 1 to¢ September 30, 1994

SALARIES

Planner, 352 hours € $20/hour $ 7,040
Administrative Coordinator, 352 hours € $1i6/hour 55.632
Total Salaries $12,672
BENEFITS
30% of $12,672 $3,802
TRAVEL
Airfare
2 round trips Cor/Jdun € $350 each $ 700
3 round trips Cor/Anch & $224 each $ 672
2 round trips Cor/PWS € $456 each 5 912
Per dien
12 Juneau days @ $128 each $1,536
28 Anchorage days & $170/day $4,760
7 PWS days € $140/day $ 980
Car rental
25 days @ $30/day $ 750
Misc. 29
Total Travel $10,339
COMMODITIES
Paper, pens, tape, etc. $1,775
CONTRACTURAL,
Pelephone $500
Facsimile $500
Copying $550
Mail $450
Maintenance o ; $400
Total Commedities (o bmarional . $2,400
TOTAL DIRECT COSTS $30,988
IHDIRECT COSTS 24% of TDC , $7,437
TOTAL PWSSC COSTS $38,425
UAF ADMINISTRATIVE COSTS
for PWSSC subcontracts
(SEAOCEAN, SEAFISH, SEADATA and SEAPLAN)
44.7% of first $25,000 $11,175
TOTAL COSTS ' $49,600
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B. INTRODUCTION

Pacific herring (Clupea pailasi) has been identified as a resource injured by the Exxon .
Valdez oif spifl. Studies conducted from 1889-1892 have documented a significant decline

of spawner biomass. in 1993, the total observed spawning population was less than one

third of pre-season prediction (J. Wilcock, ADF&G, pers. comm.).

The SEA Plan hypothesizes that the recruitment success of herring populations in Prince
William Sound (PWS) is related to osses due to physical processes (high energy coastal
storms and temperature extremes) and to predation during early life stages (embryo to
farval) that occur within the Sound. Understanding egg loss will allow for a better estimate
of survival to the larval stage. '

it is also importart to understand egg loss from a fisheries management standpoint.
Currantly ADF&G estimates the adult spawner biomass from total egg deposition, average
fish size and sex ratio, and average fecundity at size measured. Egg deposition surveys
take place 5-10 days after spawning. Losses to predation and physical processes between
deposition and surveys are needed to accurately calculate spawning biomass. Until now,
only potential sources of predation have been identified in PWS.

Pacific herring return to PWS every April and deposit their eggs on rocks and vegetative
substrate in the intertidal and shallow subtidal zones, Depending on seawater temperature,
eqg density and egg distribution, herring eggs hatch into drifting larva at approximately 20-
25 days. Throughout incubation, egg loss or the removal of eggs from their original
incubation environment (Palsson 1984} can be significant. During a 2-year study in 1990
and 1881 in PWS, rates of egg loss as high as 91.2% have been measured, with an overall
estimated egg loss rate of 50.4% throughout the incubation period and a daily rate of 2.1%
{Biggs and Baker, in prep.). During 1984, ADF&QG will study egg loss again to facilitate
construction of an egg loss model required by the SEA Plan and fisheries management
stock assessment modeis.

Herring egg loss is requlated by two processes: predation and physical transiocation
through wave action and currents {Palsson 1984, Haegele and Schweigert 1991}, Egg less
due to storm-induced wave action was investigated in two studies in British Columbia.
Losses ranged from 28% {Hay and Miller 1982) to 40% (Hart and Tester 1934) with lower
losses on adjacent spawning areas. This year ADF&G will begin to test meteorological
condition as a factor in egg loss in PWS and work toward building a scund-wide embryo
survival model.

Predators of herring spawn include inveriebrates, marine mammals, fish, and birds.

Epibenthic invertebrates (crabs, snails, and starfish) and birds have been identified as the

greatest sources of egg loss on spawning areas in Washington and British Columbia.

Predator exclusion experiments conducted by Palsson {1984) determined that largs

predators, primarily diving ducks and gulls, accounted for 20-50% of the daily egg loss rate

on 3 of 8 plots. Smaller predators (snails and amphipods) were major contributors 1o egg

losses in exclosures. Palsson, concluded, however, that since birds compete for herring .
28ggs with thess invertebrates, the contribution of bird predation to egg loss is greater.
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Using exclosures, Qutram (1958) estimated egg loss to avian predators on the west coast of
Vancouver Island at 30-55% with an average of 39% of spawn depaosition consumed by

‘zirds, Highast losses occurred the first 2 days of incubation when egg densities were
highest, with some 66% of total spawn foss oceurring then, Glaucous-winged gulls {Larus
glaucescens) and herring gulls (Larus argentatus) were found to be responsible for most of
the predation. Haegele and Schweigert (1991} estimated egg loss in southern British
Columbia at 58%. Egg loss was greater in shallow water and at sites where diving ducks
congregated. Overall, 7.1% of the eggs were lost to predation, including an estimated 3.0%
to birds,

Prince William Sound has a large resident population of potential herring spawn avian
predators including surf scoters (Melanitta perspicillata) and glaucous-winged gulls. Surf
scoters are abundant in the region and the most numercus sea duck. Migrant surf scoters
are numerous in Aprll and May. Glaucous-winged gulls are also an abundant rasident.
Although they are present in numbers throughout the year, an influx dogs occur in spring,
mainly between mid-april and mid-May (Isleib and Kessel 1873). The primary nasting colony
for glaucous-winged gutls in PWS, estimated at approximately 10,000 pairs, is at Egg Island
on the east end of Prince Willlam Sound (Patten 1980). Egg laying usually begins around
the second wesek in May.

Historically, large numbaers of glaucous-winged gulls have been observed in areas with
herring spawn. On 10 May 1988, approximately 30,000 gulls were obsarved in Rocky and
Zaikof Bay on northem Montague island. On 6 May 1992, an estimated 50,000 gulls were

bserved in areas with herring spawn on the northwestern shore of Montague island (P.
Vartin, USFWS, pers. comm.).

Prince William Sound is also an important migratory stopover for shorebirds that prey on
herring spawn. In 1889, nonthern Montague Island was discovered to be the most important
spring staging area for two species of shorebirds: surfbirds (Aphriza virgata) and black
turmnstones {Arenaria melanocephala). Total numbers using the area are not known,
however, in May 1992 a single day count of almost 56,000 surfbirds and 25,000 black
turnstones was recorded (P. Martin, USFWS, pers. comm.). These numbers suggest that a
high proportion of the world’s population of these two species use northern Montague
island in spring (Norton et al. 1980; Martin in review).

Spana ly and/or temporally then, herring spawn deposition in PWS coincides with breeding
for a large resident population of glaucous-winged gulls, and with spring stopover areas for
seaducks and shorebirds. To date, however, we have no information on numbers and

distribution, and how predictable or variable the use of herring spawn is by resident and
migrant birds. Nor has the importance of herring spawn in providing a high-energy food
resource for egg laying and migration been determined. From a fisheries management
standpoint information on avian predation is important because if the avian predator
population remains relatively constant or increases, then the lower herring stock levels that
PWS is currently experiencing could experience higher rates of predation,
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What follows is a description of a multi-year project that will investigate avian predation on

~ herring spawn. As part of the SEA plan, it is designed to complement ongeing long-term .
studies on harring spawn deposition and survival. The cost of this project is reasonable

when one considers the economic aspects of the commercial fisherigs alone and not

including the important contribution that herring makes {o the ecosystem in PWS during all

life stages. The exvessel value of the herring fisheries in 1992 was $12.0 million with an

average annual value of $8.3 million. This compares to an exvessel of $2.0 million in 1893.

C. PROJECT DESCRIPTION

This project will assess and document the impact of avian predation on herring spawn in
Prince William Sound. Resuits will eventually be integrated into a model relating sound-wide
embryo survival to predation, habitat type, egg density, and meteorological conditions.

1. Resources and/or Associated Services:

The resources to be studied by this project are the avian predators on Pacific herring spawn
{seabirds, seaducks, and shorebirds). Herring is a major commercial and minor
subsistence resource in PWS. Ecologically, herring are an important forage base for a large
number of fish and mammal predator species, as well as birds.

- 2. Relation to Other Damage Assessment/Restoration Work:

This project will provide critical information for EVOS Project No. 94168, Herring spawn .
deposition and reproductive impairment. This project is being conducted by the Alaska
Department of Fish and Game (spawn deposition) and NOAA {reproductive impairment).

The goal of Project No, 94166 is to improve herring fisheries management in Prince William

Sound by determining accurate and precise estimates of herring abundance. A better
understanding of the loss of herring spawn to avian predators will improve estimates of egg

loss used in current stock assessment models. These models are used by fishery

managers to set herring harvest quotas. As part of the SEA Plan, this project will also

provide further information on the reguiating effect that bird predation has on recruitment

into the herring population.

3. Objectives:

a. Examine the phenology, relative abundance, and species composition cf birds
foraging in herring spawn areas in the rocky intertidal and subtidal habitats.

b. Examine spatial and temporal distribution (including fength of stay for shorebirds
only} in relation to habitat type and abundance of pacific herring spawn.

¢. Assess the relative importance of prey, in particular herring spawn, for birds using
nearshore habitats. Calculate the extent of losses of herring eggs to these birds
using a combined analysis of bird and herring spawn distributions. .
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4. Methods:

.T he impact of avian predation on herring spawn will be documented by observing the
distribution and relative abundance of birds foraging in herring spawn areas and by
analyzing their diets, Herring spawn deposition density and subsequent egg loss will be
documented by a concurrent ADF&G study. The extent and distribution of herring spawn
will be documented from daily aerial flights conducted as a reguiar part of ADF&G
commercial fisheries management.

The first year of this study will focus on identification of avian predators and their relative
abundance, and the importance of spawn in their diets. Beginning the second year, this
project will be scaled up to include more complete coverage of spawn areas, and fo
determine the relative numbers, movements, and length of stay for surfbirds and black
turnstones staging on northern Montague Island.

a. Study area

For the first year of this study, the study area consists of all iocations in PWS with
herring spawn that are sampled at ADF&G spawn deposition surveys. An intensive
study will be conducted at northern Montague Island from Port Chalmers to Zaikof Bay
{Figure 1). High densities of herring spawn have cccurred in this area nine of the last
ten years (E. Brown, ADF&G, pers. comm.). Northern Montague island aiso hosts the
highest numbers of migrant surfbirds and black turnstones from late April through
May. More than 80,000 of these shorebirds were observed at one time in association
with the herring spawn (P. Martin, USFWS, pers. comm.).

b. Data collection

The phenology, relative abundance and species composition of birds using herring
spawn will be documented using boat and aerial shoreline surveys. Three types of
boat transects will be conducted: 200m wide shoreline transects, intertidal zone
surveys, and 100m x 300m shoreline transects.

Boat surveys. Beginning 8 April {(approximately one week prior to estimated initial
herring spawn deposition) and through 20 May, boat surveys will be conducted for
seabirds, seaducks, and shorebirds from Stockdale Harbor to Montague Point (Figure
1). The starting point will be randomly switched each day between either end of the
survey area. On days when weather prohibits travel outside of Stockdale Harbor, the
survay will be restricted to the shorsline within the harbor.

Data collected for all boat surveys will include: number and species {or genus),
shoreline type, and habitat (land, water or air). For seabirds and seaducks, the area
within 200m of shore will be surveyed, The shoreline will be divided into transects
based on natural landmarks and/or shoreline type. Transects will be surveyed using
methodology adapted from the US Fish and Wildlife Service's marine birds and
mammal surveys (USFWS 1891). Shorelines will be surveyad on alternate days
{weather permitting) at a distance of 100m from shore and at a cruising speed of
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approximately 8 knots, While the boat is moving along the transect, all birds are
counted within the space that extends 100m on each side, 50 m ahead, and 100m

. ~ above the boat. One observer will be assigned to survey from the boat to shore, and
the other from the boat seaward 100m. Data will be recorded on tape recorders and
transcribed upon return.

Black turnstones and surfbirds are cryptic shorebirds and difficult to observe from a
distance. Therefore, as soon as migrant shorebirds are detected in the intensive study
area (projected date 20 April}, shorebird surveys of the intertidal zone will be
conducted from a boat moving 20m paraiiel to the shore, Shorebird transects will be
conducted immediately foliowing the completion of the 200m wide transect for each
shoreline segment.

A sampling effort for numbers and species compasition of potential avian predators will
be conducted in other spawn areas of the Sound in conjunction with ADF&G spawn
deposition and egg loss surveys. Depending on initiation of spawning, between
approximately 1 April and 15 May, ADF&G will conduct an estimated 50-100 transects
for egg densities within 5-10 days of initial spawn depaosition.  An additionat 20
transects {10 at northem Montague island, five at northern PWS) will be sampled every
3-4 days until hatching to determine egg loss. At northermn Montaguse island, egg-oss
transects will include exclosures to prevent bird predat ion. At each of three depths
along the transect line, three exclosure frames will be secured 1o the bottom including
& coarse-meshed net exclosure, a fine meshed net exclosure and a control exclosure

. - frame without netting,

One observer from this study will accompany the ADF&G crew throughout the Sound
on their spawn deposition and egg loss surveys. As the ADF&G dive boat approaches
the shoreline starting point for their underwater surveys, the observer (located in the
boat) will survey a 100m wide x 300m long transect perpendicular to the shorsline,
While most locations will be sampled only once, transects surveys at ADF&G egg loss
sites will be conducted every 3-4 days in order to document changes in avian
abundance and species composition as they relate 10 egg loss.

Aerial Surveys. Aerial surveys for seaducks and seabirds will be conducted before

- herring spawn deposition, beginning approximatsely 1 April until egg hatch around 20
May. Aerial surveys will cover nearshore areas at northern Montague Island from Port
Chalmers to Zaikof Bay (Figurs 1, pg. 8}, Whenever possible, aerial surveys will be
conducted on the same day as boat surveys on northern Montague. Surveys will be
fliown in a Cessna 185 float plane at a height of approximately 85m and at an airspeed
of 80 knots.  Surveys will be flown during low tide, approximately 200m from the
shoreline. For protected bays where seaducks and gulls tend to use waters farther
from the shoreline (e.g. Stockdale Harbor, Rocky and Zaikof Bays), multiple ﬁ:ght ines

will be flown for complete coverage.

. Two. ébsawers one seated on each side of the plane will tape record locations and
. ‘ numb&srs of all birds seen. Birds will be identified as gulls, scoters, oldsquaws, and
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cther. Any identifiable flocks of shorebirds will also be noted, although no attempt will
be made to survey for surtbirds and turnstones due to their cryptic coloration, and their
tendency 1o not flush at airplanes (B, Gill, USFWS Anchorage, pers, comm.).

Foraging Ecology. Foraging ecology will be determined from scan and focal animal
samples, as well as an analysis of diets. KOWA Spotting scopes will be used for
behavioral observations. Field observations will be recorded directly into & hand-heid
computer and the data uploaded daily to faptop computer, and backed up on disks.

Scan samples {Altman 1974) across flocks will provide information on distribution and
activity of birds in high density spawn areas. At northern Montague island two habitat
types with high densities of spawn will be sampled. exposed, low gradient shoreline
and protected, low gradient shoreline. For each habitat type, one designated plot that
includes both intertidal and subtidal zones will be scanned for birds every 30 minutes
over a 12 hour period {2 tidal cycles) every 4th day. Activity classes include feeding,
sleeping/resting, preening, agonistic interaction, and unknown, Feeding subclasses will
be by substrate. Locomotion classes include swimming, flying, stationary, walking,
diving, and unknown. Habitat location will be ascribed by substrate and meters above
or below the tideline, ~

To document activity budgets of avian predators, a series of focal-animal samples

{Altman 1974} will be gathered at both ADF&G egg density transect sites and the

northern Montague island study site. Individual gulls, surtbirds, and black turnstones

will be randomily selected. Each sample period {data point) will be for 15 minutes or .
until the bird becomes uncbservable, Behaviors will be continuously recorded onto a
hand-held computer. Depending on the species, behaviors recorded will include:

search, peck, handle, and rest. Whenever possible, prey species will be recorded.

Bird diets for the intensive study area will be documented by collecting {shotgun or
rifle} a target of 30 individuals of the following species: glaucous-winged gull, mew gull
(Larus canus), surfbird, black turnstone, oldsquaw (Clangula hyemalis}, and surf
scoter. An additional 30 glaucous-winged gulls will be collected around the 100x300m
transects associated with the ADF&G egg density transects. Collection of each
individual will be random, however birds must have been observed foraging for at least
5 minutes. Sampling sffort will be proportional to the spatial distribution of each
species across the intensive study area. Collection schedule for each species will be:

5 during the first 5 days of spawn, 20 during the next 10 days, and 5 during the fast 5
days.

For each specimen, date, time, tidal stage, shoreline type, and habitat wiil be recorded.
Each bird will be weighed and the wing cord measured. Esophagus and
proventriculus will be removed and immersed in a preservative in a polyethylene jar.

A sample of the pectoral muscie will be collected and placed in an anti-oxidant
chemical in a glass jar. Sex will be ascertained durmg dissection. Exampiles of prey
items (herring eggs, mussels, bamacies fimpets) will be collected for reference and for

lipid analysis. ‘ .
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¢. Data analysis

Using data from aerial and boat surveys, phenology of spawn uss by avian predators
will be graphically represented by plotting relative abundances by both calendar date
and location. A regression analysis wiil be performed to determine the relationship
between bird abundance, habitat type, incubation stage of spawn, and estimatad
biomass of herring spawn (biomass provided from ADF&G aerial survey data). Wave
height and wind speed will be used as covariates,

Density, species richness and species diversity will be determined from the
perpendicudar 100 x 300m transect data collected in association with the ADF&G egg
density transects. Results will be related to geographic location, average spawn
density and extent, and egg losses as determined from the ADF&G egg density
transects. For all boat surveys, significant differences between shoreline type and bird
numbers will be tested using analysis of variance.

Scan samples will be used to determine the proportion of sach species foraging in
refation to tidal height, intertidal habitat, and egg density (where available from
ADF&G). A simple regression will be fitted to illustrate trends for each species. Pajred
t-tests will be used to compare aclivities between the 2 shoreline typss.

Focal animal behavioral data will be averaged for each tidal cycle and location,
We will use a multivariate approach to ascertain the effects of weather and habitat
{eg., principle component analysis or multiple regression).  Simple linear
regression analysis will be used to detsct the effects of tidal height and density of
spawn {data obtained from ADF&G transects).

Analysis of esophageal and provantricular contents will be conducted at the University
of Alaska - Fairbanks. Two measures will be used to describe the importance of prey
types in the diet: frequency of occurrence and relative weight of prey items. Weight
will be expressed as percent of wet weight aggregated over all taxa and ali samples.
Differences in frequency of usa of foods among habitats will be summarized as
contingency tables and tasted with G-statistics {Sokal and Rohlf 1981). A subsample of
herring eggs from every 10th gut, and 4 replicate samples from every 20th gut will be
dried, counted and weighed. Total number of eggs consumed per bird will be
estimated from these samples

Analysis of lipid content of tissue samples and prey items will alse be conducted by
the University of Alaska - Fairbanks. Lipid content in samples will be determined using
high performance liquid chromatography. Lipid signatures of tissues and prey items
will be comparad to determine relative impuortance of pray items in the diet.

d. Alternatives
Live capture and forced regurgitation was considered as an alternative to coliecting the

entire bird. This was deemed impractical due to capture difficulty and time constraints.
Carbon and nitrogen stable isctope analysis was considered as an alternative to lipid
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signature analysis. Isotope analysis is more appropriate, howsever, when trying to
determine the trophic level of prey items. . ’

5. Location;

Field research will be conducted within the confines of PWS. Exact jocations will depend
upon the distribution of spawning herring. For the first year, northern Montague Island will
serve as an intensive study site, Laboratory analyses will be conducted at University of
Alaska-Fairbanks. Data analysis will be conducted at the Copper River Delta institute, U.S.
Forest Service in Cordova, Alaska. Data will be integrated with data management and
modeling efforts for the SEA Plan as coordinated by the Prince William Sound Science
Center in Cordova.

6. Technical Support:

Laboratory processing of esophageal and proventricular contents and lipid analysis will be
compieted at the University of Alaska-Fairbanks with projects funds. Herring egg densities
and egg loss samples from ADF&QG diver surveys will be processed by ADF&G. Aerial
surveys on extent of herring spawn will be conducted by ADF&G. Resuits from both of
these efforts will be made available to this study for further analysis. Data will be archived
by project staff in accordance with standardized procedures set up for handling the SEA
Plan database.

7. Contracts: .

Aerial surveys will be a sole-source contract with Fishing and Flying in Cordova Alaska.
Currently this is the only flying service in Cordova with a small (4-passenger) float plane that
is approved for use by the US Forest Service. Biometric support is not currently available
within the Copper River Delta Institute to support data analysis. This work will be therefore
be subcontracted. Analysis of gut samples coliected for diet analysis, including lipid
analysis will be contracted through the University of Alaska-Fairbanks, The complexity of
procedures and the specialized equipment needed to conduct analyses necessitate an
outside contract,
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D. SCHEDULES

1. Milestones

FY 1994

March 1-April 4 Logistical planning and safety fraining
April 4-May 20 Fisld data collection

May 21-August 21 . Data entry, data anaiyszs, and diet anaiysas
August 22-October 31 Draft 1994 report writing and internal review
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FY 1995

November 1 Diraft repont submitted for peer review
January 1 Peer review comments returned to USFS
February 15 : Final report submitted for peer review

2. Project Personnel

Project Manager, Fred Everest (Pacific Northwest Research Station, Juneau Forestry
Sciences Laboratory): Ensures that project deadlines are met by the project leader.

Project Leader, Mary Anne Bishop: Oversees the project and coordinates with other
members of the SEA Plan, and the ADF&G herring spawn deposition study. s
responsible for project design, contract management, data analysis and completion
of final products and data integration into SEA plan ecosystem models, Wil conduct
aenal surveys. Will also act as office liaison for field supervisor,

Assistant Pro;ect Leader and Field Supervisor, S. Patrick Green- During the figld
season wil be responsible for planning, data and specimen collection and logistics in
the field. Responsible for purchasing equipment and organizing safety training for
crew. Post season duties include data compifation, and analysis.

Bio Tech 1: Will assist in field preparation. Will accompany ADF&G spawn survey
deposition study crew. Will conduct perpendicular shoreline surveys and focal bird
samples. Will collect 30 g%aucaus«winged gulls for dist anaiysis

Bio Tech 2 & 3. Will assist with data and specimen collection in the field and
squipment maintenance,

3. Logistics
a. Field camps

A field camp located between Stockdale Harbor and Montague Point will be

required for collecting data in the intensive study area f herring spawn
distribution warrants a change to Rocky Bay, the Forest Service
administrative cabin in Rocky Bay will be used as the field camp,

b. Vessel Support

Cordova Ranger District’s vessel {Chugach National Forest) will provide
transportation and supplies to and from the field camp on Montague Island. At
the field camp, a 17" Boston whaler with 90 hp motor is needed to conduct
shoreline surveys, and collect all other data.  ADF&G has agreed to provide
the 17’ boat. One ocutboard motor-equipped inflatable raft will be used as a
back up.
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c. Small plane

. A smail float plane (Cessna 185) will be required to conduct aerial shoreline
surveys on northern Montague istand.

E. EXISTING AGENCY PROGRAM

No federal or state agency program currently exists that could be described as an
ecosystem framework for studying resources in Prince Willlam Sound and the EVOS
region. For the first seven months (FY94) of the bird avian predation component of
the SEA field program, the Copper River Delta Institute will contribute resources in the
form of personnel costs for the Project Leader (3.5 months) and Assistant Project
Leader (1 month) as well as some field equipment (ong inflatable skiff with motor and
camping supplies). Ongoing spring shorebird migration studies on the Copper River
Delta will provide additional information on the phenology and habitat use of surfbirds
and black tumstones,

Other agency contributions to this project include equipment loans from the Cordova
Ranger District, Chugach National Forest: one weatherport, one wall tent, and access
to their administrative cabin at Rocky Bay. The US Forest Service will also make
available for a minimal daily charge their 27' Boston Whaler to transport personnel
and equipment to the study site at Montague Island. The ADF&G Habitat and
estoration division will provide a 17’ boston whaler throughout the April-May field
cason at Montague island. Costs for whaler modification required by this project will
be covered under this budget.

F. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

This study primarily involves observations and infrequent collection of birds, A
scientific collecting permit has been applied for with the US Fish and Wildlife Service
to collect the gulls, waterfowl, and shorebirds. A decision should be rendered by the
end of March. This study qualifies for a categorical exemption from the requirements
of the National Environmental Policy Act.

G. PERFORMANCE MONITORING
1. Backup Strategy
in the svent that the Project Leader, Mary Anne Bishop leaves before the project’s

completion, Robert Gill, Research Biclogist at National Biological Survey in
Anchorage will take on the analysis and writing responsibilities.
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2. QGuality Assurance and Control Plan.

Quality control will be accomplished by thoroughly training biclogical technicians for
the shoreline surveys, the basic sampling method. Additionally, the assistant project
leader will have been praviously trained by USFWS in their shoreline survey
techniques. All personnal will have previous experience in identifying shorebirds,
seabirds, and seaducks. Training will emphasize flock size and distance estimation.
Flock size estimation training will rely on computer programs especially designed for
bird number estimation, slides of flocks with known numbers of birds, and practice
before field work begins.

Field personnet will use aerial photographs and maps to record the focations. All
data taken on hand-held tape recorders during shoreline surveys will be transcribed
by the cbserver as soon as possible into the computer and checked by the field
suparvisor. Data taken on hand-held computers during scan and focal animal
foraging samples will also be fieid-checked by the field suparvisor,

H. COORDINATION OF INTEGRATED RESEARCH EFFORT

All aspects of field work for this project are coordinated with the Alaska Department
of Fish and Game Herring Spawn Deposition study, (EVOS Project 84168). The
herring spawn deposition study will provide a berth aboard their charter vessel and
daily transportation to their sampling sites for one biological technician. The
100x300m perpendicular shoreline transects and some focal-animal sampling will be
conducted in conjunction with ADFRG egg density transects. [n addition, ADF&G will
provide herring egg densities and egg loss results from ADF&G diver surveys and
information on the timing and extent of spawn documented from ADFRG aerial spawn
surveys. ' ,

All data from this project will be archived by the project staff in accordance with
standardized procedures set up for handling the SEA Plan database. The field
resuits from the avian predation study will be integrated into the SEA plan's numerical
and analytical models of the PWS ecosystem that include predation parameters and
animal distributions.

in that this study is scheduled to continue for 5 years, we will continus to coordinate
with the Herring Spawn Deposition study as much as possible. Next year, we will
also coordinate with the SEA Plan's Herring Larval Study scheduled to begin in FY85.

. PUBLIC PROCESS

Sound Ecosystem Assessment (SEA) is an ongoing project with a mission to develop
and advocate the best model for ecosystem research in Prince William Sound and
the EVOS affected region. The concept of the SEA program has been in the region
for several year, however only since August of 1833 has the plan been under intense
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developmenrtt and come to fruition as a working document for guiding ecosystem
ovel research in PWS and the EVOS region. The SEA Science Group consists of
cientists and Managers from the University of Alaska, Alaska Department of Fish and

Game, PWS Science Center, PWS Aquaculture Corporation and the US Forest
Service. There has been a tremendous amount of public input into the formulation of
this project. input has been received from Prince William Sound Communities
Organized to Restore the Sound (PWSCORS), Cordova District Fisherman United,
Cordova Aguatic Marketing Association and numerous Prince William Sound
fisherman. A workshop sponsored by the EVOS Trustee Councll and NOAA was held
in Cordova Alaska during December of 1993 1o peer review the SEA document and to
further plan for coordinated and integrated ecosystem research in Prince William
Sound and the greater EVOS affected region.

J. PERSONNEL QUALIFICATIONS
1. Project Leader - Mary Anne Bishop

Dr. Mary Anne Bishop received a B.B.A. from University of Wisconsin in 1974, a M.S.
in Wildlife and Fisheries Sciences from Texas A & M University in 1984, and her Ph.D.
in Wildlife Ecology from the University of Florida in 1988. Dr. Bishop has studied the
ecology of cranes since 1980, including behavior and movements of subadult
whooping cranes (Grus americana), breeding biology of Florida sandhill cranes (Grus
anadensis pratensis), and wintering ecology of black-necked cranes {Grus

igricoliis) in China. Since 1989, Dr. Bishop has worked for the Pacific Northwest
Research Station of the U.8, Forest Service including since Aprif 1990 as the research
avian ecologist with the Copper River Delta institute in Cordova Alaska. Bishop also
served as tha Institute’s Acting Manager from May 1992 through April 1893, She is
the Principal Investigator for a study on the migration ecology of shorebirds on the
Copper River Delta. Additionally, she is the co-principal investigator of a study on
spring and fall staging behavior of frumpeter swans (Cygnus buccinatorjon the
eastern Copper River Delta. In February 1894, Dr. Bishop along with Chris lverson of

Award for Research, This award was for their cooperative study on the spring
migration ecology of wastern sandpipers on the Pacific coast. Dr. Bishop has
presentad numerous papers at national and regional meetings.

Relevant reports and publications:

varson, G.I., 8. Wornock, N. Wornock, M.A. Bishop, RW. Butler. in prep. Migration
time and linkages between shorebird stopover areas.

Bishop, M.A. and S.P. Green. 1992, Shorebird migration on the Copper River Delta.
Final rept. to U.S. Fish and Wild, Serv. interagency Agresemt. No. 91-0085.

' Co{dava, Alaska. 30pp.
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Bishop, M.A. and P.S. Green. 1992. Shorebird migration on the Copper River Delta:
report on the 1981 spring and fall migration. FY-91 yearend rep. U.S. Fish
Wildl. Serv. interagency Agreemt. No. 81-0085. Cordova, Alaska. 20pp.

Bishop, M.A., K.M. Portier, and M\W. Coliopy. 1891. 8amp¥mg”methcds for aerial
~ censuses of nesting Florida sandhill cranes in central Florida, Pages 235-238
in J. Harris, ed. Proc. 1987 Int. Crane Workshop.iInt. Crane Fdin.,, Baraboo, Wi,

2. Assistant Project Leader & Field Supervisor - 8. Patrick Green

S. Patrick Green received his B. 8c. in Wildlife Resources from West Virginia
University in 1930. Since 1990 he has worked for the U.S. Forest Service first as a
technician and then as a field supervisor at the Copper River Delta Institute in
Cordova Alaska. For the past 3 years, he has been involved with the Copper River
Delta Spring shorebird ecology study both in the field and as a data analyst. Patrick

also paﬁieipated in a study on Trumpeter Swans foraging ecology as a Field
technician and a Field camp supervisor. In addition he has worked on Eastern
deciduous forest passerines, on fisld contaminants and their effect on passerines,
and worked for the National Audubon Society studyi ng Rt}seate S;mcnbtit breeding
and foraging ecolegy.

3. Project Manager - Fred Everest

Fred Everest is the Program Manager for the Aquatic/Land Interaction program of the
Pacific Northwest Research Station, U.S. Forest Service. The Copper River Delta
institute and its research program is a major campanent of the Aquat;cil.and
interaction program.

K. BUDGET

The budget for this subproject of the SEA Plan is attached. FY94 costs are for a 7-
month (March-September 1994) fiscal year. FY95 increase reflect a scahng~up of the
project for including an additional fisld crew.
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AVIAN PREDATION ON HERRING SPAWN

o Proposad Bum
Budgst Category 01-Mar-84 FY Q8 &
o 4 30-Sep-94 FY as FY g6 FY g7 FY g8 Bevond
Personnel $278 $77.4 377.4 $77.4 §77.4 $30.0
Travel $0.0 $16 316 318 $18
Cottractual $24.5 $28.1 $28.1 $28.1 §28.1
Commaodities $9.4 3135 3103 5105 39.5
Equipmert 31540 $35.2 326 §28 $0.5
Capital Outlay $0.0 30.0 $0.0 30.0 $0.0
Sub-total /6.5 $455.7 $120.2 $1202 $117% $30.0

General Administration i 385 $17.3 $134 $13.4 %130

Project Total $85.0 51738 $133.8 1335 $130.1 $30.0
Full-time Equivalents (FTE} 1.1 1.7 1.7 1.7 1.8 2]

Hudgst Year Proposed Personnel
Months

Posilion Budgeted . Cost Gomment
Research Widiife Biologist 3 318.0 Project Leader, 2.3 months of cost in-kind
Wildiife Technician 4 $10.8 Assistant Project Leader & Field Supervisor, 1 month of cost in-kind
Wikdlife Technician 2 354 Conduct boat surveys and behavioral abservation
Wildife Technician 2 $5.4 Conduct boat surveys and behavioral sbeervation
Wildiife Technician 2 $5.4 Conduct boat surveys and behavioral obsarvation
Total 342.0

** FY 1895 Project Total includes a second feld crew, additional commuodites and equipment for second crew, and & 17" Bostor Whaler (in addition to the whaler
on lpan from ADF&G). Project expansion allows for full coverage of northarn Montague istand which is oritical to understanding the ecology of avian species
faraging on herring roe i the study area.

84320 ~ Peer Raeview Draft

17

22 Feb 84



Travel: none

Contractual; Air charter ($14,400) - for aerial surveys
Anayisis of stomach contents ($3800,240 stomaches at $15/stomach)
Analysis of lipid content {$2,500, 30 samples at $80 a sample)

Commodities:  Supplies for field camp ($3.300) $3,289.85
Scientific supplies (31000) ‘ $1,010.00
Field sampling supplies ($3,500) $3,515.00

Boat supplies and maintenance ($1600)

Equipment: Optics (85000} - includes binoculars and spotting scopes ‘
' Computer and software ($8000) - includes a computer for data analysis and software programs and interface for field dataloggers
Communications($1100)

‘ FY 1995 Project Total includes a secand field crew, additional commodites and equipment for second crew, and a 17" Boston Whaler (in addition
- to the whaler on foan from ADF&G). Project expansion affows for full coverage of north Montague Island which is critical to understanding the
-ecology of avian species foraging on herring roe in the study area.
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United States Forest Pacific Morthwest Copper River Delia Instinge
gl Department of Service Research Station/ P.O. Box 1460
“ Agriculture Alaska Region Cordova, AK 99574
(907) 424-7212
FAX (307y423-7214

Caring for the Land and Serving People

Bob B. Spies, Chief Scientist Date: 23 February 1994
Exxon Valdez Restoration Trustee Council

645 G Strest

Anchorage, AK 99501

Dear Dr. Spies:

Attached please find the Avian Predation on Herring Spawn detailed project description. I would like to
suggest that Stan Senner and Jake Schweigert be the two reviewers for this project. Below are their
addresses.

Stan Senner

Migratory Bird Conservation Program
Nationat Audubon Society

4150 Darley Avenue, Suite §

Boulder, CO 80303

phone {303)}499-7855; fax (303) 459-0286

. Jake F. Schweigert

Dept. Fisheries & Oceans

Pacific Biological Station

Hammond Bay Road

Nanaimo, B.C. VIR 5K6 CANADA
phone (604) 756-7203; fax (604} 756-7138

I look forward to receiving the peer review comments. Thank vou very much.
Best wishes,

oy lna Bics

Mary Bishop, Ph.D.
Project Leader - Avian Predation on Herring Spawn

Enc..
EoN Jim Ayers, Executive Dtr,
EVOS Restoration Trustee Council

R. Ted Cocney, Science Chair
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84320-5 Disease Impactls on Prince Willlam Sound Herring Populations . ;

B. INTRODUCTION

Prior 1o the 1893 herring spawning season, 134,000 tons of herring were forecast 1o arrive on
the spawning grounds of Prince William Sound (PWS). Significantly less than half that
amount appeared. Skin lesions, typically ulcerated, were seen on one-sixth to almost one
half the herring in almost every school (except northeastern PWS). Viral hemorrhagic
septicernia (VHS) was isclated from these herring but it was not determined whether this
virus was the cause of the poor returns and apparent disease or simply a secondary
infection in fish which were already in poor health for another unknown reason.

Nevertheless, the virus which causes VHS was the only pathogen isolated. In 1924, it
appears that only 20,000 tons of herring arrived at the spawning grounds. Spawning
oceurred over an unusually small area, many ovaries were degenerate and the lesions, never
a reported featurg of the spawning population prior to 18993, were also abundant this year.
Though human induced large mortalities of fish commonly occur in many places, natural
gpizootics of this magnitude are very rare. Herring are very fong fived fish {to 15 years), and,
in the absence of catastrophic events, dramatic population declines should not be expected.
VHSV is a very poorly understood pathogen. it has the potential to infect many species of
bony fishes (fish other than sharks and rays), but its ability to produce disease varigs from
species to species and strain of virus. For example, salmon may be carriers without
experiencing observable effects, but rainbow trout in European hatcheries suffer severe
mortalities when exposed to the Egtved strain of VHSY. Attempts to produce the disease in
Atlantic cod with VHSV isolated from other cod were not successiul., .

Significant declines in marine birds and mammais which eat forage fish have been reported
from Prince William Sound. Decline in prey base, of which herring constitute a major portion,
has been implicated in the decline in bird and mammal numbsers. Thus, 2 major reduction in
herring numbers in Prince William Sound has the potential for significant impacts throughout
the ecosystem. It is incumbent upon the Trustee Council to investigate circumstances which
could seripusly limit the recovery of species injured by the Exxon Valdez off spil, Collapse of
the herring popuiation has that potential.

C. PROJECT DESCRIPTION

in 1994, it is important to investigate whether VHSY may play a role in the apparent decline in

the herring spawning population and o determine the magnitude of this effect. We propose

a study which will examine general condition and spawning condition of the herring and

compare these measures of overall health to the incidence of VHS virus infection and the

clinical signs associated with it. This should indicate whether VHS is the cause or g

byproduct of the decline in the health of the herring population and determine the magnitude

of the effect. Historical data available on growth rate and lipid content in overwintering aduit

herring and associated physical conditions will be compiled. An analysis of historical data

may provide clues to the events leading up to the run failures in 1993 and 1894, .




S

Resources and/or Associated Services: Prince William Sound Pacific herring
(Clupea pallasi). Pacific herring support five commercial fisheries in PWS with
an annual average ex-vessel velue of $8.3 million. Pacific herring provide
important forage for many species including some species severely injured by
the Exxon Valdez oif spill. Predator species include humpbacked whales, seals,
sea lions, gulls, sea ducks, shore birds, 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.

Relation to Other Damage Assessment/Restoration Work: This project was
added to 94320, the Prince William Scund Systemn Project, because major
fluctuations in the population size of Prince William Sound herring may have a
doming effect on many of the other injured resources in Prince William Sound.
Reduction of the herring population 1o as fittle a315% of expected returns
cannet fail to have a significant impact on those resources for which herring
werg a major component of their diet. Understanding the population dynamics
of herring in PWS will be well addressed by this subproject (94320-8, the
impacts of diseases} in conjunction with many other projects and subprojects of
94320. Herring spawn deposition and reproductive impairment (94166)
addresses several aspects of reproduction and recruitment. Herring genstics
(94185) determines the detectability of more than ong stock in PWS.
Zooplankton in the ecosystem (94320-H) determines what is available for
herring 1o eat. Forage fish (84163) and avian predators {94320-Q) examine the
relationship between herring and what feeds on them. Most cther parts of
94320 also provide some information on the factors which affect herring
populations as well as other parts of the Prince William Sound ecosystem.
Synthesizing the resuilts of alf of these projects and subprojects should well
document the reasons for major changes in herring population size and

structure,
Obijectives:
) Assess the general health of Prince Willlam Sound herring.

iy  Investigate the impact of disease on population size and structure of
Prince William Sound herring.  Are herring of a particular year class more
likely to be disgased than other year classes?

(i)  Assess the primary or secondary invader role of Viral Hemorrhagic
Septicemia virus (VHSV) in producing disease in Prince William Sound
Pacific herring.

(iv)  Assess the influence of disease on the spawning potential of herring and,
; conversely, the impact of spawning and other stressors on herring

health.



4. METHODS: To best characterize the condition of herring in Prince William Sound
during the 1894 spawning season, herring were sampled for several types of analyses.
At least 450 herring from each of two locations (Rocky bay and Stockdale harbor)
were 10 be sampled for weight- and length-at-age characteristics (AWL). A subsample
of these AWL herring were 10 be examined for health assessment with particular focus
on viral hemorrhagic septicemia. However, the opportunity to sample two locations
was lost before this subproject could reach the field. Therefore, of the AWL samples
taken from Rocky Bay on Montague island, from April 22 through Aprit 26, 1884, 233
herring were examined for health assessment and were subjected to complete
necropsy. Because herring from Rocky Bay comprised over 70% of the 1994
spawning population, this sample should be adequate to characterize the spawning
population.  Also, by the time sampling began, herring were no longer available from
the other significant 1894 spawning site in PWS: Stockdale Harbor, also on Montague
island. Herring were sampled throughout each sampiin’g day by gill net or purse
seine. To minimize captwe effect, herring were held no longer than four hours before
necropsy, and necrops ies were done on anesthetized herring aboard the R/V
Montague anchored in Rocky Bay. Health assessment was constrained to 233 herring
because this was the total number of herring which could be examined beforg weather
and dispersal of the herring forced a conclusion to the field portion of this study.
Herring were randomly selected for necropsy. Abnormal fish were sufficiently common
that random selection nevertheless resulted in both normal and abnormal herring
being examined.

Each herring was visually screened for external lesions, five of which wers
semiquantitatively ranked as none (0}, mild {1}, moderate (2), or severe (3). Scored .
lesions included caudal fin fraying, caudal fin reddening, fin base reddening, focal skin
reddening, and iris reddening. Each herring was assigned an overall external lesion

score: O (no significant lesions), 1 {(mild), 2 (moderate), or 3 {severg). Measuraments

on each herring included body weight, standard length, age (from scales), liver weight,

and gonad weight, Otoliths were archived for later use if information on annual growth

rates is desired.

During the necropsy, samples were taken for saveral types of analysis {listed in order
of priority):

a.} Virus isolation - Spleen and anterior kidney were placed on ice in Whirkpak
bags; savere skin lesions were also sampled and placed on ice in a second

Whirl-pak bag. Tissues were sent to the Alaska Department of Fish and
Game's Fish Pathology laboratory where they will be hsm&genzzed and serial
ditutions inoculated onto cultures of Ep;theﬁoma papuiosum cyprini (EPC) celis
and incubated at 1500 for fourteen days. Cultures not demonstrating
cytopathic effect (CPE) will be blind-passed and incubated for another fourteen
days.

b.) Histopathology - Gill, spleen, liver, gonad, heart, stomach, intestinal tract,

kidney, skeletal muscle/skin, brain, and any gross lesions not otherwise
sampled were fixed in 10% neutral buffered formalin. Tissues will be processed .
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routinely in paraffin, sectioned at 5 um, and stained with hematoxylin and eosin
for analysis of microscopic lesions.  Also, sections of ovary will be
morphometrically analyzed for ococyte stages.

.} Hematology - Blood was drawn from the caudal vein into a heparinized
syringe. Packed cell volume (PCV) and total protein were determined on site,
A smear was made for analysis of erythrocyte morphalogy to rule out Viral
Erythrogytic Necrosis (VEN). Plasma was frozen for analysis of total protein,
albumin, osmolarity, and plasma chemistries (ALP, ALT, AST, CPK, GGT,
sodium, potassium, chioride, phosphate, bicarbonate (CO,), calcium,
cholesterol, glucose, and total bilirubin).  Erythrocytes remaining after plasma
was decanted were frozen and archived, but type of analysis has not been
determined.

d.) Bacteriology - A touch prep of anterior kidney from each herring was made
on a glass slide. For each herring with moderate or severe gross lesions, a
sterile loop was stabbed into the anterior kidney and then streaked on
Trypicase Soy Agar (TSA). The TSA plate was held at room temperature for
bacterial isolation.

e.) DNA-adduct formation - Liver (0.1-0.2 g} was frozen and archived in 1.5 mL
Eppendorf tubes. Analysis will occur only if indicated by results from virus
isolation, histopathoiogy, and hematology. DNA adducts can be detected up to
& months after exposure 1o xenobiotics, and this test has the greatest potential
for linking toxicant expasure to herring morbidity.

1.} Proximate analysis or Lipid analysis - A wedge of body musculature in the
region of the dorsal fin was frozen and archived in a Whirl-pak bag. Previous
- studies of lipid content of spawning herri ing have consistently found lipid levels
in the range of 2%, therefore, differences in lipid content are not likely to be
detectable and this analysis is of low priority.

g.) Cytochrome P450 induction ~ Liver (0.1-0.2 g) was frozen and archived in
1.5 mL Eppendorf tubes. Analysis will be done using an ELISA technigue, only
if indicated by other results, Previous studies indicate that herring do not
activate cytochrome P450 during the spawmng season, so these analyses are

of low priority.

h.) Fluorescent aromatic compounds - The gall bladder was evacuated into a
sterile 27-gauge needle on a 1-mL syringe and bile was decanted into a glass
vial and frozen. A sample of gonad, up to 10g, was put into a glass scintillation

vial and frozen.

i.) Genstic analysis - Liver (0.1-0.2 g) was frozen and archived in 20 mL
cryogenic tubes. These samples were taken at the request of Jim Seeb, Alaska
Department of Fish and Gams, and the type of analysis has not been

determined.



To more fully characterize the gpawning population, additional herring were sampied

for age, body weight, standard length, and gonad weight {AWL measuraments) as well

as prasence or absence of external lesions {focal skin reddening). These herring were .
not subjected to complete necropsy and were not examined by the pathologists.

Results from virus isolation will be reported as a VHSV titer. Results from analysis for
viral erythrocytic necrosis (blood smear} and histopathologic analysis will be reported
for each lesion, semiquantitatively ranked on a four-point scale (0,1,2,0r 3) as
described for gross lesions. Correlation or rank correlation matrices of these and the
routine AWL measurements will be examined as an initial screening for measures
associated with the disease. Appropriste data transformations will be investigated if
parametric procedures are used. Analysis of covariance will be used to test for the
significance of associations between the various measurements {e.g., virus titer, serum
chemistries) and lesion scores. Particular attention will be given to the independent
variable age (or year class) in these analyses, because each year class of herring has
a different exposure history 1o cil. Age effects will be examined both as a covariate
{for cumulative life history effects), and as a classification variable, for specific year
class effacts.

5. Location: Rocky Bay, Prince William Sound.

6. Technical Support: The Alaska Depariment of Fish and Game’s Fish Pathology
Laboratory (Juneau) will process samples for viral hemorrhagic septicemia virus

isolation, viral erythrocytic necrosis identification (blood smear), and bacterial isolation.

The Aquatic Toxicology Labaratory, University of California, Davis, will perform the .
histopathology. Med Veterinary Laboratory, Concord, California, wilt do the

hematology. The Alaska Department of Fish and Game Cordova office staff will

determine herring age, summarize AWL information, and provide initial data entry.

Other samples will be archived for analysis if warranted at a later date.

7. Contracts: Drs, David Hinton and Gary Marty, University of California, Davis will
be project investigators and the UC Davis laboratory with which they are associated
will process the histopathology, and lipid analysis. Contracts with the investigators
and a cooperative agreement with their laboratory will be established. Drs. Hinton and
Marty and the UC Davis laboratory provided histopathology services for the Trustee
Council’s NRDA fish studies, including herring, and therefore have invaluable prior
experience. Further, this project was created under essentially emergency
circumstances in response 10 a second year of unpredicted and cataclysmic herring
population declines that appear to be associated with an epizoctic (VHS). Because
there was a very short window of opportunity (estimated at two weeks during near-
shore schooling for spawning) in which to colisct these samples, an invastigator was
needed immediately who would require little or no training in collecting standard
fisherigs, virology, histopathology, and blood chemistry samples. Dr. Marty has both
the required pathology (D.V.M. with emphasis on fish) and fisheries background (B.S.,
M.S. in fisheries science) and was available on short notice to collect the samples and
to proceed with this project. Dr. Hinton also has a fisheries and veterinary
background, supervises Dr. Marty and is director of the UC Davis Fish Pathology .
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faboratory.
:. Vessel and air charter support will be needed to collect samples. The ADF&G RV

- Montague will be available at an estimated cost of $1,000/day. Air charters will be
arranged using Cordova area vendors at previously established state rates.

Blood chemistry samples will be processed by Med Veterinary Lab of Concord,

California.
D. SCHEDULE
DATE ACTIVITY
April 19-21, 1994 Plan field activities, arrange sampling protocol and logistics,
gather field materials.
Aprif 22-26 Field sampling
April 25-May 30 Virology (includes blind passes and laboratory report)
May 30-Sept. 30 Histopathology, blood chemistry, lipid analysis, scale and
: ' otolith analysis, blood smears, and kidney smears
' Oct. 1, 1984- Report writing
' Jan. 31, 1995

E. EXISTING AGENCY PROGRAM

Existing programs within ADF&G that will contribute to this pro;ect include the AWL Sampling
Program and the Juneau Fish Pathol ogy Laboratory. AWL samples used in this project will
be taken and processed for a savmgs to the project of approx;matey $10.0 K. The woiogy

for an approx mate savings of $22.0 K.

F. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

The National Oceanic and Atmospheric Administration (NOAA) is the lead federal agency for
‘National Environmental Policy Act (NEPA) compliance for this project. The NOAA counsel for
NEPA was contacted and it was determined that this project qualifies for categorical
exclusion becausa it is essentially a laboratory study wrthaut envsmnmentai consequences

authonty of a sci entmc co%lector s parmzt issued by ADF&G



G. PERFORMANCE MONITORING

Dr. Joseph Sullivan, Resource Program Manager for ADF&G EVOS projects, has been
certified by the Fish Health Section of the American Fisheries Society as a Fish Pathologist
and a Fish Health Inspector. He has extensive education and work experience in the field of
fish heaith. Dr. Sullivan was one of the researchers who discovered viral hemorrhagic
seplicemia virus in Prince William Sound Pacific cod in 1980. As program manager, Dr,
Sullivan receives project reports and administers project contracts. He is capable of quality
assuring valid project rasults. In the event of personnel change, he will pursue contracts with
other fish health laboratories.

H. CQORDINAT!ON OF INTEGRATED RESEARCH EFFORT

This subproject is closely allied with many of the other subprojects of 94320 (Prince William
Sound System Investigations), with Project 84186 (Herring Spawn Deposition and
Reproductive Impairment), and with Project 84163 {Forage Fish Influence on Injured
Species). If VHSV is a primary pathogen, a catastrophic decline in herring abundance will
occur despite other environmental paramsters which might be favorable and which are being
investigated by other 94320 subprojects. Conversely, VHSV may also be a sign of
environmental stress and merely a secondary invader. In that case it would be much less
responsible for the decling in the herring population than possibly adverse environmental
conditions (cf. 94320-G, Phytoplankton and Nulrients; 94320-H, Zooplankton in the
Ecosystem, and 94320-M, Physical Oceanography). Demonstrating the cause of the
population decline may ultimately require information from these other subprojects. The
health of the herring population in Prince William Sound will impact those animals with which
it competes (cf. 84163, Forage Fishes and 94320-N, Nearshore Fish) and those resources
which prey upon it {cf. 94320-F, Harbor Seals-Trophic interactions; and 94320-Q, Avian
Predation on Herring Spawn). Integrated information from the herring health subproject and
the spawn deposition and reproductive impairment project may be able to predict the course
of recovery for Pringe William Sound Herring.

. PUBLIC PROCESS

This is the second year of herring spawning run failures apparently associated with disease.
Commercial fishers believe the disease and spawning failure are a result of the Exxon Valdez
il Spifl though there is no evidence to date that this is the case. Nevertheless, commercial
fishing for herring in Prince William has collapsed for the past two years, This coupled with
poor returns of pink salmon in 1993 and predicted poor returns in 1994 are driving many
commercial fishers to bankruptcy. The public looks to the Trustee agencies to investigate
this collapse. This subproject did not foliow the normal course of project development and
public review because it was created to respond to an emergency situation. This is aflowed
in project 94320 under the Adaptive Management Process which was approved at a public
meeting of the Trustee Council on April 11, 1984, a few days before the need for this herring
disease subproject was apparent. Nevertheless, a representative of the Cordova District
Fishermen United was present af the hastily gathered planning sessions which created this .
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subproject and CDFU fully supports this investigation.

.ééés{:ma QUALIFICATIONS

Dr. David E. Hinton, Ph.D., Director of the ATL, will serve as principal investigator and will be
in charge of project administration, integration of effort between histopathology, fish infectious
disease diagnostic iaboratory (Dr. R.P. Hedrick, Director), biochemical toxicologists and other
aspects of the investigation. In addition, Dr. Hinton will oversee all preparation of reports.

Gary D. Mééy, DVM and diplomate, American College of Veterinary Pathologists, will be
responsible for on-site evaluation including, but not limited to : necropsy, design of overall
pathology studies, division of samples for pathology, microbiclogy, serum clinical chemistry,

histologic preparations related to all fish brought to UC Davis.

Theodore Meyers, Ph.D. has been the Principal Pathologist for the Alaska Deparntment of
Fish and Game since 1885. In this position, he supervises a staff of fish pathologists and
micrologists in laboratories in Anchorage and Juneau. These laboratories are equipped to
provide a full range of fish disease diagnostic and pathogen broodstock screening services.
Dr. Meyers and the ADF&G laboratories have been involved in the detection and diagnosis of
viral hemorrhagic septicemia virus in Alaskan fishes since 1880, detecting the virus in cod
and herring from Prince William Sound and in herring from other parts of Afaska.

: ‘orrinaﬁavis, DVM wili assist Dr. Marly. Dr. Davis, a graduate of the University of

California-Davis, School of Vaterinary Medicine, is in the final stages of her pathology
residency training and is performing PhD studies in the ATL. Dr. Davis will assist Dr. Marty in
necropsy of all fish and will be the second pathologist for assessment of histopathological
alterations. '

Barbara Shayne Washburn, PhD, received her doctorate in nutritional biochemistry and
performed postdoctoral studies at the University of Miami working with response of fish to
natural biotoxins, She will perform studies evaluating condition and overall aspects of toxicity
in fish. Dr. Washburn will oversee all lipid analyses and - if additional evaluations should
prove desired -~ is prepared 1o conduct additional assays.

John A. Wilcock is a herring fisheries research biologist with the Alaska Department of Fish
& Game, P.Q. Box 668, Cordova, Alaska 99574, He received a Bachelors of Science in
Fisheries from the University of Washington in 1878 and has worked as a fisheries research
biologist for ADFG since 1981. He has supervised projects investigating EVOS injury fo
PWS herring since 1991 and was involved in the formulation of plans for project 84320,
Prince Willlam Sound System Investigations. .
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FXXON VALDEZ OIL SPILL ,PRO]ECT DESCRIPTION

Title: Waste Qil Disposal Facilities

Project Number: 84417

Lead Agency: ADEC

Cooperating Agency: None .

Cost of Project, FY84: $232.2K . Cost of Project, FY95: $398.5K
Project Startrup Date: February 1, 1994 Duration: Multi-year

Geographic Area: Prince William Sound and the Gulf of Alaska

INTRODUCTION

Vessels in Prince William Sound and the Gulf of Alaska, especially in the zone affected by the
Exxon Valdez ol spifl, generate large quantities of used motor oll and other lubricants. In
spite of regulations and enforcement actions to the contrary, a substantial {but unknown)
amount of this waste ol finds its way into the marine environment. During the recovery
phase of the spill it is desirable t0 eliminate additional sources of hydrocarbon contamination
to the marine environment. The ports of Whittier, Homer, Seward, and Valdez all support
increasingly large fleets of pleasure and recreational craft in addition to the resident and
transient commercial fishing flests. Cordova and Kodiak are seasonally among the busiest
fishing ports on the West Coast. Villages such as Tatitlek, Chensga 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 fong been viewed as a problem throughout the area.
Handling, storage, and transportation of used oit has carried considerable cost and potential
liability, espscially under now-outdated federal regulations that routinely placed almost all
waste oil under hazardous waste handling regulations. While some communities have waste
oil collection facilities, others do not. Even at thesa few sites with collection facilities what to

do with the waste oif 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 oif was illegally dumped in landfills, sewer systems,
or other open sites. In 1992, the U.S, Environmental Protection Agency (EPA) estimated that
170 million of the 180 milfion gallons of waste oil generated in the nation found its way into
the environment dug to improper disposal; this represents approximately 18 times the
armount of oil spifled by the Exxon Valdez. On August 12, 18382, EPA changed its

classifications regarding waste oil recycling and disposal, eliminating many of the reguiatory
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Project Number: ‘ '

disincentives frustrating the development of good waste oif handling and disposal in the
nation

The change in federal rules offers the Trustee Councit an opportunity to support a project
that would reduce the amount of waste oif 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 deszrab ie as i will help resources injured by the spill recover
quickly.

PROJECT DESCRIPTION

A. Resources and/or Associated Services

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 ntroduction of hydrocarbons into the marine environmant would be reduced thus
permitting natural recovery to continue as quickly as possibie

8. Objectives

To reduce the incidental infraduction into the spilf area ecosystem by providing a prez‘errg. ;
method of disposal of waste oil products. '

C. Methods

This project would create a waste ol recycling and/or disposal pilot program in a few
communities that wish to participate. Depending on the success of the program this year, i
will be proposed for expansion in future years. Communities could propose to use marine
collution control grams from the Trustee Councll to purchase equipment for recycling and/or
disposing of waste ol depending on what method(s) the community felt most appropriate o
the iocal conditions. Volume of waste cll, distance from recycling centers, the need or
opportunity for re-use of off, and the costs (in terms of both money and mechanical
complexity) of r‘mt*mmg operaticn would be among the criteria used to evaluate proposals
from the communities,

Communities wisht ng te participate in this program would submit proposals. An evaluation
committee would review the applications for technical and reguiatory feasibility. Awards
would be made and the communities would begin instalfation

These faciities 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, of costrecovery plans {e.q., reuse of waste il for heating municipsl
faciities) depending on the wishes and resources of the communities. The faciities would
manitored, information collected, and a report prepared detailing the success or failurg of the

project.




Project Description

'D.  Location
Communities within the spiil affected area.
E. Technical Support
A small amount of computer support would be required in collecting the data reported by the
grantees and storing it in a data base. The information would be utilized in praparing a
report for the Trustees as to the relative success of the project.
F. Contracts
Six contracts (or grants) will be let for the best project proposals. A contract with an

accounting firm to oversee expenditures and pay appropriate bills incurred by participating
pommunities will be needed.

SCHEDULES

February 1884 Prepare proposal packets and scoring criteria

March 1894 Send cut proposal packets to communities and advertise

Apri 1884 Receive submittals, convene proposal evaluation committee, review
and rank proposals, notify recipients, negotiate grant/contract
awards

May - June 1834 Communities proceed with equipment purchases and development

July - August 1884 Project manager visit communities ‘

September 1, 1884 Receive first project reports from communities

December 1, 1894 Receive second operations report from communities

EXISTING AGENCY PROGRAM

None

ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS
The Trustee Council would provide grants to individual communities. Contract/grant

stipulations would reqguire that these communities comply with ali applicable NEPA
reguiations.
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~ Project Number: 9441
PERFORMANCE MONITORING | : b

On-site visits will be made by the Project Manager. Fiscal oversight will be contracted with
an accounting firm. Participating communities will develop individual reports. Individual
reports will be compiled into a formal report for submission to the Trustees.

FY94 BUDGET ($K)

ADEC

Personnel 486
Travel 18.8
Contractual 1428
Commodities 2.4
Equipment 0.0
Capital Outlay 0.0

Subtotal 214 8
General 17.4
Administration
Project Total 232.2

NEPA Compliance 0.0
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EXXON VALDEZ OIL 8PILL PROJECT DESCRIPTION

Title: 0il Spill Public Information Center

Project Number: 94423

Lead Agency: ADF&G

Cooperating Agency: ADEC ‘

Cost of Project, FY94: | Cost of Project, FY95:
Project Starting Date: February 13994 Duration: To Be Determined
Geographic Area: Spill Area |

Introduction:

The 0il Spill Public Information Center (OSPIC) was established by
agencies of the federal government to be a repository for
information and materials generated as a result of cleanup, damage
assessment and restoration efforts following the Exxon Valdez oil
spill. The OSPIC opened in September 1990 with a staff of
professional librarians and library technicians employed by CACI,
Inc., an information management firm.

After the settlement of the litigation between Exxon and the state
and federal governments, the O0SPIC was funded by the settlement
money as part of the Administrative Director's budget.
Restructuring by the Executive Director resulted in the transfer of
staff and funding to the Alaska Departments of Fish and Game, and
Environmental Conservation. The OSPIC is now funded as a project
in the 1994 Work Plan.

The primary collection focus of the OSPIC is the Exxon Valdez oil
spill and subseguent restoration activities, with a secondary focus
on oil spills in the marine environment. The OSPIC collection
includes information from numerous disciplines of the natural and

social sclences, economics, and law, in a variety of formats,

including books, technical reports, micro fiche, maps, audio and
video tapes, slides, and computerized databases.

The OSPIC staff provides services which include research,
preparation of bibliographies, and document delivery. During the
past three years, the 0SPIC staff has received over 5,900 visitors

‘including wvisitors from 25 countries, responded to 7,500 on

site/off site reference requests, processed 1,152 interlibrary
loang, performed 1,102 online searches, and distributed 13,185

- documents.



Project Description:

The ©il 8pill Public Information Center {(0OSPIC) supports the
Mission of the Trustee Council in its efforts to restore the
injured environment and facilitates meaningful public participation
in the restoration process as mandated by the settlement agreement
between the state and federal governments and Exxon.

The OSPIC serves local, state, national, and international users,
including but not 11m1ted to scientxsts,~ government agency

personnel, the business community, students, educators, the legal
profession, and other information providers.

A. Resources and/or Associated Bervicéé:

Through the information services it provides to all users, the
OSPIC serves all restoration activities.

B. Objectives:

1} Maintain‘the Trustee Council Administrative Record.

2} Provide the Trustee Council and the Restoration Work Force

with services including document distribution and specialized
reference service,

3) Acquire new books, technical reports, maps, audio tapes, video
tapesf journals, slldes and,other‘materxals pertaxnlng to the
Mission of the library to insure the 0SPIC collection remains
current and complete.

4} Organize the acquired materials so that users can access the
collection.

5} Provide information and circulate materials to local, state,
national, and international users.

C. Mathods:

A1l OSPIC staff members respond to information requests made in
person, by telephone, fax, maill, or interlibrary loan from around
the world. The OSPIC also serves resident users, including the
Executive Director, the Restoration Work Force, the Public
Information Officer, and other agency personne}.

Materials acquired by the OSPIC staff are analyzed and described
for entry into the OSPIC collection according to standard library
practice, Materials are then made ready for the shelves with
appropriate physical processing.
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The OSPIC collection is cataloged in the online database of the
Western Library Network (WIN}, a consortium of about 540 libraries
in the western part of the United States, Canada, Australia, XKorea,
and Japan. Librarians from any member library can access OSPIC
materials. Circulating materials are available for check out to
Anchorage area residents, and via interlibrary loan to users
outside the Anchorage area.

To conduct research and identify new items for acquisition, the
0SPIC staff employs technology, including Dialog database services,
“and WLN's CD-ROM products, LasercCat and PolarPac. As a publicly
funded library, the OSPIC will participate via the Alaska State
Library in the Internet, a global network of over 10,000 computer
networks in 85 countries linking 15 million users.

The OSPIC staff coordinates the distribution of the Natural
Resource Damage Assessment Studies to 19 state and regional
libraries and catalogs these reports in the WLN database. The
OSPIC staff takes an active role in the publication of the NRDA
final reports.

The OSPIC is a repository for documents produced for and by the
Trustee Council, including meeting transcripts, budgets, work
plans, and public comments. The Record is maintained as a
certified Administrative Record to track the decision making
process of the Trustees and to address issues of accountability.
D. Location:

The OSPIC is housed on the first fleoor of the Simpson Building at
€45 G Street, Anchorage, Alaska.

E. Technical Support:
The analyst programmer provides routine maintenance of the LaN
conmputer network and assistance in establishing a fulltext online
service for the public.
¥. Contracts:

Current contracts with vendors for information services, periodical
subscriptions and equipment maintenance will continue.

8chedules
‘The OSPIC as a project begins in February 1994.
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Existing Agency Program

None.

Environmental Compliance/Permit/Coordination Btatus

N/A

Performance Monitoring

Quarterly and annual reports documenting usage, acguisitions,
expenditures, and user information needs will be submitted by the
designated deadline.

FY94 Budget ($XK)

Personnel
Travel
Contractual
Commodities
Equipment
Capital outlay

Subtotal
General Administration

Project Total

NEPA Compliance $0.0
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EXXON VALDEZ TRUSTEE COUNCIL
FY 94 DETAILED PROJECT DESCRIPTION

Project title: Experimental Harlequin Duck Breeding Survey
Project ID number: 94427 . |

Project type: éesearcthonitaréng

Fro}eci leader(s): © Daniel H. Rosenberg, Thomas C. Rothe

Lead agency: Alaska Department of Fish and Game

Ccoberaﬁng agencies: U. 8. Fish and Wildlife Service -

Cost of project/FY 94: $21.0K | i
Cost of project/FY 95: $145.5K

Cost of Project/FY 96 and beyond: Unknown

Project Start-up/Completion Dates: May 1, 1894 to November 1, 1994

Project leader: Daniel H. Rosenberg .

Lead agency project manager: Joseph Sul WQW) //}ﬁ\

Geograpmc area of project: Western Prince William Sound




B. INTRODUCTION | . o

Oif spill studies of harlegquin ducks in waestern Prince William Sound (PWS) 1889-83
indicate an initial mortality up to 1,000 birds (spili-wide), consistently low numbers of
birds during the breeding season, a lack of breeding activity on suitable streams 1991-
92, negligible production of broods through 1993, and an apparent decline in post-
breeding motlting birds in the region. Two main hypotheses have been followed to
explain these findings: (1) ingested oll is continuing to cause either mortality and/or
sublethal impairment of reproduction; and/or (2) initial mortality caused significant
losses to the local western PWS breeding component and subsequent low production,
To date, oil has been found in a few harlequing collected during 1989-90 and 1983,
and they continue to feed in olled areas year around. However, no conclusive
evidence has been found of histological or physiological effects from oil,

Regardless of ultimate causes, collective results of EVOS studies indicate serious
poputation-level concerns for harlequin ducks in western PWS. Prompt focus on
specific population parameters is necessary to determing the status and recovery
potential of harlequin ducks, Sea duck populations, in general, are composed of long-
tived birds that have delayed sexual maturity, low annual production rates, and *boom
and bust” years. Consequently, sea duck population dynamics are quite sensitive to
adult survival rates, size of the breeding component, and variable breeding propensity
(% of adults breeding annually). Data on sex and age composition are very useful in

. examining these aspects of a population. To date, EVOS projects have gathered .
abundance and distribution data only on total harlequin ducks, with little information on
sex and age composition, or proportions of paired birds. The focus of these projects
has been extensive survey coverage and a diverse array of other time-consuming
objectives, Also, efficient techniques for the kind of intensive survey required have not
been developed for sea ducks.

Currently, there are no sufficiently measured parameters of hariequinpopuiaﬁon
dynamics with which to construct a population model for Prince William Sound.

Devel opment of & reliable breeding bird survey is a critical prerequisite to evafuatmg
the remaining reproductive potential in the western Sound and acquiring data to fill in
several important model elements. The expsrimental survey described below is
intended to provide a new tool for establishing quantified restoration goals and
designing an effective monitoring program for harlequin ducks in PWS.

C.  PROJECT DESCRIPTION

1. Resources and/or Assoclated Services:

The subject resource of this project is the harlequin duck in Prince William Sound.
Resuilts of this work will have a direct bearing on assessing the status and outlook for l

this resource for guiding agency management programs and policies related to public
uses, especially subsistence and recreational hunting.




. 2. Relation to Other Damage Assessment/Restoration Work:

Mare specific information on harlequin duck population structure in PWS is absolutaly
vital to: (1) estimate post-spill harlequin breeding birds remaining in western PWS, (2)
assess potential rates of long-term recovery/increase for the spill region, (3) establish
definitive, realistic restoration goals, and {4) monitor a meaningful population
parameter for progress toward goals. Pursuit of these data will provide a more reliable
basis for restoration planning and be consistent with an adaptive management
approach that allows more efficient allocation of efforts and enrichment of knowledge
over time (e.g. for a long-term monitoring program).

3. Objectives:

The objectives of this project are to: (1) conduct limited intensive boat surveys of
harlequin ducks in selected shoreline segments (previously surveyed) of western PWS
during May and June; (2) test several methods of classifying age and sex composition
of harlequin ducks in the region; (3) compare reliability of classification methods and
select a viable option; and (4) design a sampling regime to reliably estimate number of
adults and/or pairs in the survey region and recommend it for EVOS monitoring plans.

4, Methods:

- Shoreline survey segments will be selected in western PWS from areas surveyed

. during 1991-83 and where sufficient numbers of harlequin ducks are likely to ocour.
Seasconal sex and age classification criteria will be developed from literature accounts,
examination of study skins, and experience of previous investigators in Canada and
the U.S. Surveys will be conducted over 1-2 weeks during late May and early June by
2-3 observers from a slow-moving boat within 100 m of shore, ideally during periods
and tide stages when harlequins will be most visible. Field classification methods will
include visual assessments by multiple observers, photography, videography, and
other prospective means of capturing sex and age data. No birds will be captured or
collected. After field studies are complete, analysis will include quantification of class
data from visual observations and other media, comparison and corrohoration of data
among methods, and statistical description of results.

5. Location:

The project will be conducted in the oil spill area of western Prince Wiliam Sound,
generally between Perry Island and LaTouche island, including mainfand coast.
Potentially affected communities include Chenega and Whittier.

6. Technical Support:

The only potential need for technical support is access to videography editing
| . equipment available in Anchorage through the National Biological Survey.



7. Contracts:

No contracts will be necessary for this project.

D. SCHEDULES

This project is a short-term experimental survey. Preparation and field work will be
conducted from May 1-June 15, 1894. Data analysis and report writing will occur
through October 1894. A final report will be produced by November 1, 1994,

E. EXISTING AGENCY PROGRAM

There are no other agency or non-agency contributions to this project. Neither ADFG
nor USFWS have plans for work on harlequin ducks in this region in 1994, ’

F. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

This project will comply with alf applicable requirements of the National Environmental
Policy Act and all applicable ordinances, regulations, and laws. No environmental
analysis is required for this study, which qualifies for categorical exclusion.

G. PERFORMANCE MONITORING

This study will be conducted and managed by the Division of Wildlife Conservation,
Waterfow! Program. Project operations will be conducted by permanent staff of the
division and supervised according to professional standards. The Waterfowl
Coordinator will be responsible for technical and administrative oversight, including
project design approval, staff assignments, budget monitoring, and quality control of
products. Operations and data management will be controlled through supervision,
appropriate staff training, and compliance with applicable SOP’s. The.products of this
study will be peer reviewed internally and through prescribed EVOS processes.

H. COORDINATION OF INTEGRATED RESEARCH EFFORT

There are no other projects directly related to the work planned in this project,
although results of USFWS boat surveys for birds and mammals may provide useful
information. However, those surveys are conducted outside the harlequin duck
breeding season (March and July). Eventually, the techniques developed on this
project should provide a partial basis for future sea duck monitoring efforts.
Subsequent EVOS program development can incorporate sea duck population
dynamics information with intertidal and nearshore ecosystem projects.

L PUBLIC PROCESS

A comprehensive survey program for harlequin ducks in Prince William Sound was
proposed as part of the FY 94 Work Plan and reviewed by the public and EVOS
personnel. This project is a small experimental effort related to that proposal.
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J. PERSONNEL QUALIFICATIONS
Daniel H. Rosenberg — Project Leader

Dan Rosenberg has worked as a waterfowl biologist for The Alaska Department of
Fish and Game (ADFG) since 1985. From 19801983 Mr. Rosenberg worked as a
waterfow! biologist for the U.S. Fish and Wildiife Service and from 19831984 as a
Habitat Biologist for ADFG. Mr. Rosenberg served on the adjunct faculty of
Anchorage Community College from 1984 - 1987 as an instructor for courses in
Ecology and Animal Behavior, and Fish and Wildlife Management.

Mr. Rosenberg has conducted extens&ve waterfow! population monitoring and habitat
- agsessment surveys on the Copper River delta, Stikine River delta, Kenal wetlands,
upper Cook Inlet, Aleutian Islands, and Kodiak Island. As project leader, Mr.
Rosenberg has assessed impacts to waterfow! and wildiifs populations from
hydroelectric development, urban expansion, habitat alterations, chemical pollutants,
timber harvest, and surface mining.

-

Mr. Rosenberg has conducted studies to assess impacts from chemical poliutants on
waterfowl populations in Alaska wetlands. Mr. Rosenberg designed, supervised, and
conducted the first definitive study to assess the physiological effects from the
ingestion of spent lead shot on mallards and pintails in Alaska. As the ADFG
representative on the Biological Technical Assistance Group for the Eagle River Flats
-~ {ERF), Mr. Rosenberg has been responsible for overseeing the investigation into the
identification, and remediation of white phosphorous, and restoration of the ERF, the
site of one of the largest waterfowl die-offs in Alaska from chemical poliutants.

Mr. Rosenberg has been responsible for ecological assessment, design, construction,
and post—project mcmtormg of the first large scale expersmenta waterfow! habitat
enhancement projects in Alaska and coordinated ADFG review of fish and wildlife
impact analysis and mitigation planning for the Susitna Hydroelectric Project.

Mr. RoSenberg received a Bachelor of Science degree in Wildlife Management from
Humboldt State University, Arcata, CA in 1879. Mr. Rosenberg was ADFG Wildiife
Biologist of the Year in 1881, and Alaska Outdoor Council Waterfowl Conservationist of

the Year in 1993.
Thomas C. Rothe, Project Supervisor

Tom Rothe earned a Bachelor of Science degree in Popu fation Dynamics from the
University of Wisconsin (1973), including background in environmental impact analysis,
environmeantal law and pub ic policy, and natural resource economics. He received a
Master of Science degree in Animal Ecology from lowa State University (1977) after
research work on wetland ecology and behavioral biology of prairie ducks.

‘ Mt. Rothe conducted wetland and waterbird studies in relation to petroleum
development on Alaska’s North Slope 1976-83 for the U.S. Fish and Wildlife Servica.
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During 1980-83 he supervised the Office of Special Studies in a program of baseline,
pre-development, and mitigation studies for petroleum, mining, and wetland impact
activities in northern, southcentral and southeastern Alaska. This work included
studies of sea duck food habits and potential contamination from oil in Port Valdez
and from metals near the Quartz Hill mo ybdenum mine near Ketchikan. In these
capacities, Mr. Rothe has had extensive experience with the petroleum industry and
their consuitants {TAF*S Prudhoe/Kuparuk, NPR-A, ANGTS), interagency coordination,
managemem of major field studies, and public involvement processes on natural
resource issues.

Since 1983, he has been Waterfowl Coordinator for the Alaska Department of Fish and
Game, responsible for a wide vari fety of waterfowt and habxtat management programs

Committee and the Councﬂ’s techmca! representative to the mtemauonai Arctic Goose
Joint Venture. Mr. Rothe has been involved with flywaywide and international
population management issues for over 10 years and has accumulated broad

knowledge of waterfow! biclogy and ecology. .
K. BUDGET
ADF&G TOTAL

Personnel 11.4 1.4
Travel 1.8 18
Contractual 1.5 1.5
Commodities 2.8 28
Equipment 1.0 1.0
Capital Qutiay 00 0.0
Subtotal 18.5 18.5
General Administration 18 1.8
Project Total 20.3 20.3




EXXON VALDEZ

1994 Federal Fist:,?

EE COUNCIL

ar Projatt Budget
{}cmher 1, ?993 September 30, 1994

Prcgect t)escriptwn Expenmenmt Harlequin Duck Braedmg Survey This project is an experimantal survey of harlequin ducks in Western PWS durmg the
breeding season. Saveral methods will be tasted during boat surveys to record sex and age classification data. Classification rechniques will be

comparad and a reliable method will be chosen for application 1o future monitoring of breeding population structure, Products will include a
comprehensive breeding season survey dasign, :

ki

"33 Report/

Budget Category: 1883 Project No. Remaining ~
93033 *94 Interim*| Cost** Total E
Authorized FFY 93{ FFY 84 FEY 94 FFY 94 FFY 956 Comment
Parsonnet $0.0 $0.0 $11.4 $11.4 $108.5 |
Travel $0.0 $0.0 $1.8 $1.9 $8.5
Contractisal $0.0 Q.0 $1.5 $1.5 $10.0
Commuodities $G.0 §0.0 $2.8 $2.8 $17.0
Equipment 50.0 50.0 $1.0 $1.0 $3.5
Capital Qutlay 0.0 $0.0 $0.0 $0.0 £0.0
Subtotal $0.0 30,0 $18.6 $18.86 $145.5
General Administration $0.0 $0.0 $1.8 $1.8 $17.0 |
Project Total $0.0 $0.0 $20.4 $20.4 $162.8
Full-time Eguivalents {FTE} 1.8 0.0 0.2 0.2 2.0
- N " Dollar amounts are ggawn in thousands of doltars, i
Budget Year Proposed Personnel: Reprtfintrm | Reprt/intrm | Remaining | Remaining
Position Description Months Cost Months Cost
Wildlife Biologist 11} 0.8 $3.0
Wildlife Biologisy i 1.5 $8.4
Program Manager
REPA Cost: 30.0
, *0Oct 1, 1893 - Jan 31, 1994
Parsonnel Total 0.0 $0.0 2.0 $11.4 || **Feb 1, 1994 - Sep 30, 1894

GHI493

Page 1 of

1994

Printad: 4/7/34 5:04 PM
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Faderal Fiscal Year Projact Budget
October 1, 1993 ~ Septembaer 30, 1994

Travel:

1994 Page 2 of 3 Agency: AK Dept. of Fish & Game

Printed: 4/7/94 5:04 PM

Repri/intrm| Remaining |
Twao round trips Portage/Whittier @ $182/wip $0.4
Two round trips Portage/Whittier @ $126/trip $0.3
Four round trips Portage/Whittier @ $16/rip ! 30.1
Per diem for Whittier trips 10 days @ $110/ay $1.1
Trave! Total $0.0 $1.9
Contractual:
Air charter - 5.5 hours in a Beaver @ $275/hour $1.5
, Contractual Total $0.0 $1.5
A Projact Number: 94427 o |
Project Title: Experimental Harlequin Duck Breeding Survey FORM 28
' PROJECT

DETAIL




. EXXON VALDEZ QEE COUNCIL
1994 Federal Fiscal tr Project Budget

October 1, 1993 - Septamber 30, 1994

Commadities: Reprt/intrm} Ramaining
Food and supplies for field camps 0.6
Fusl for boat {1 boat x 60 gallons/day x $1.50/gallon x 15days) $1.4
Film/video supplies $0.5
Parts for boat repairs ! $0.3
Commuodities Total $0.0 $2.8
Equipment:
Photo/video accessories $1.0
, Equipment Total $0.0 $1.0
oniasss Project Number: 94427
5 3 of 3 Project Title: Experimental Harlequin Duck Breeding Survey FORM 28
1994 age 0 Agency: AK Dept. of Fish & Game PROJECT
DETAIL
Printed: 47794 504 FM
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Exxon Valdez Oil Spill Trustee Council
' Restoration Office
, 645 G Street, Suite 401, Anchorage, AK 895013451
| Phone: (807) 278-8012 Fax: {807) 276-7178

MEMORANDUM

TO: Bob Spies, Chief Scientist
Attn: Andy Gunther
FROM: Eric Myergg’;\o}ed Coordinator
DATE:  4/18/9%4 )
SUBJ: DPD for Project #94427/Experimental Harlequin Duck

Breeding Survey o -

. Please find enclosed a copy of the Detailed Project Description for Project
#94427 / Experimental Harlequin Duck Breeding Survey (undated). As you
know, the Trustee Council approved funding for this recently developed
project at their most recent meeting on April 11, 1994.

As indicated by the DPD, the project calls for a short-term experimental
survey effort designed to develop field classification methods as a means of
capturing sex and age data needed to provide more information on harlequin
duck population structure. To date, as indicated by the DPD, EVOS related
harlequin projects have gathered abundance and distribution data only on
total harlequin ducks with little information on sex and age composition or

proportion of paired birds.

Please expedite the review of this project. The DPD calls for preparation and
field work between May 1 and June 15, thh 1-2 weeks in the field during late
May /early June.

If you have questions concerning this DPD, please let me know.

enclosure

. Trustee Agencies
State of Alaska: Departments of Fish & Game, Law, and Environmental Conservation
Unifed States: National Oceanic and Atmospheric Administration, Departments of Agriculture, and Interior
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EXXON VALDEZ TRUSTEE COUNCIL
FY 84 PROJECT DESCRIPTION

A. COVER PAGE

Title: Subsistence Restoration Planning and implementation

Project Identification Number: 94428

Lead Agencies: Alaska Department of Fish and Game, United States Department of the
Interior, U.S. Forest Service

Cooperating Agencies: Alaska Department of Community and Regional Affairs; Alaska
Department of Law

Cost of Project: $99,084 _

Project Startup Date: April 16, 1894

Duration: April 15, 1994 - September 30, 1994

Geographic Arga: Prince William Sound, lower Kenai Peninsula, Kodiak Island, and
Alaska Peninsula

Project leader: James A. Fall
Program Manager: Joseph R. Sulfivan
B. INTRODUCTION

Subsistence uses of fish and wildiife are a vital service that was impaired as a result of
the Exxon Valdez oil spill. After the spill, harvest levels declined, 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 first two post-spill years, effects of the spill remain.
These include concerns about the long term health effects of using resources from the
spifl area, a loss of confidence in individuals® abilities 1o 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.

An overview of natural resource damage assessment {(NRDA) studies indicated several
continuing impacts 1o subsistence. These included: 1) yncertainty concerning the
availabifity and wholesomeness of key subsistence resources; 2) reduced availability of
many subsistence species; and 3) reduced efficiency in subsistence harvesting activities
because resources of smaller individual size have been harvested in reduced amounts
during each harvest effort. 1tis fikely that the persistence of oil in the environment, such
as in mussel beds, will continue to harm resources and retard biclogical recovery.,
These impacts can be linked to non-natural resource aspects of subsistence use,
including rutrition, sharing, cultural knowledge, and social organization.
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The purposs of this project is to design a coordinated approach to subsistence resource
restoration and implement a planning process to develop subsistence restoration project
proposals for the Trustee Council Work Plan for FY 5. Afurther goal is to insure the
participation of subsistence users in these and other FY 85 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 soficited and
prioritized through a public process, project proposals will be evaluated, and a set of
project proposals will be presentad to the Trustee Council for funding consideration.

Project ideas developed through this planning process which do not become part of the
FY 85 Work Plan may be eligible for funding through grants from a $5 million
appropriation of Exxon Valdez criminal settlement funds by the Alaska Legislature. The
legislature authorized the Department of Community and Regional Affairs to award
grarts to unincorporated rural communities in the off spill area in order to restors,
replace, or enhance subsistence resources or services damaged or lost as a result of
the spill (Section 11, Chapter 79, SLA 1893). The legislation requires that selection of
grant recipients shall be made after consultation with the state members of the Trustee
Council.

in addressing lost or reduced services provided by injured resources, the developmertt
of this planning program is consistent with an ecosystem approach towards restoration
endorsed by the Trustee Council.

C. PROJECT DESCRIPTION

1. Resources and/or Associated Services. The purpose of the project is to
collaboratively develop a coordinated approach 1o restoration of subsistence resources
and to develop and evaluate proposals to restore or enhance injured subsistence
resources and lost or diminished subsistence uses.

2. Relation to Other Damage Assessment/Restoration work. The FY 94 Restoration
Plan includes two subsistence restoration projects: 84244 (Harbor Seal and Sea Otter
Co-op Subsistence Harvest Assistance) and 84279 (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.

3. Objectives. The project has three primary objectives. The first objective is to design a
comprehensive approach to subsistence restoration. The second objective is to meset
with residents of the subsistence communities in the spill area to identify community
needs and priorities related to injured subsistence resources and services. The third is
to work with communities to develop proposals 1o restore reduced or lost subsistence
resources and senvices.




4. Methods. Guidelines for appropriate topics for projects will be 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 and 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
Trustes Council members), with assistance from the Alaska Department of Law, Trustee
Council steff, and representatives of spill-area communities. An outreach programin
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,

5. Location, Prince William Sound, Cook Inlet, Kodiak Island Borough, and the Alaska
Peninsula within the spill area

8. Technical Support. This project will not need technical support as described in the
proposal guidelines, -

7. Contracts. Development of the program itself will not require contracts.
D. SCHEDULES

April 15 - May 15, 1994: Develop draft guidelines

May 8 - May 15. Possible workshop in Anchorage with community or regional
representatives

May and June 1884; Community meetings to develop project priotities and proposals.

Tentative meeting schedule

May 5 - May 11. Alaska Peninsula communities; meetings in Perryville and Chignik

May 16 - May 20. Meetings in Tatitlek, Cordova, Chenega Bay, Valdez

May 23 - May 30. Meetings in Nanwalek, Port Graham, Seldovia, Seward

June 1-2 Workshop in Kodiak; community representatives from Akhiok,
Karluk, Kodiak, Larsen Bay, Qld Harbor, Ouzinkie, Port Lions



July - early August 1894: assist commumt:es to develop proposals; proposal evaluat;on -
August 15: Publication of project proposals in Draft FY 85 Work plan .
September 1994: Second round of community meetings to develop project ideas for

next funding cycle

October 1894: Trustee Council Meeting.

November 1884 - March 1895: Monitor projects and evaluate proposals; continue

development of proposals for future work plans {f second year of funding provided).

E. EXISTING AGENCY PROGRAM

The ADF&G {)ivisiorz af Subsistence maintains an engoing pmgram of data co Esction
spilt area ccmmunatxes The dwsszcm is currentzy involved in a joint pfo;ect wzth 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 54 off spill restoration projects: Project 84273, 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 an emergency oil spill impact program in the spilt area. The U.S, i
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.

F. ENVIRONMENTAL COMPUANCE/PERM%T/CQORD%NAT?ON STATUS.
This project is categorically excluded under NEPA guidelines.
G. PERFORMANCE MONITORING

Performance monitoring will be conducted jointly by staff of the Division of Subsistence,
the Division of Municipal and Regional Assistance (MARADY), the U.S. Department of the
interior (USDOI) and the U.S. Forest Service (USFS). Generally, the Division of
Subsistence will have primary responsibility for monitoring the technical adequacy of
projects, with assistance as necessary form USFS and USDOI, while MARAD staff will
monitor the administrative and management adequacy of projects supported by grants
from the state's appropriation of criminal settiement funds. The Division of Subsistence
and MARAD will develop a general agreement based on the preceding and, for
particularly complex projects, may develop specific agreements relating to the
performance monitoring of that particular project.




H. COORDINATION OF INTEGRATED RESEARCH EFFORT

As a planning project, a goal of this project will be to coordinate the subsistence
restoration program with other research efforts.

I. PUBLIC PROCESS

Community meetings and workshops will be held to solicit project ideas and priorities.
information about the projects will be communicated in the Subsistence Rastoration
Newsletter produced by the Division of Subsistence. Additionally, state, federal, and
private land managers, Native regional non-profit corporations, and federal subsistence
regional councils will be kept informed of the process and their ideas and input will be
sought.

J. PERSONNEL QUALIFICATIONS

James Faii Dr. Fall is the regional program manager for the Division of Subsistence,
ADF&G, for southcentral and southwest Alaska. Since 1889, he has supervised the
division's oil spill response and research program.

Rita Miraglia. Ms Miraglia has served as the oil spill coordinator for the Division of
Subsistence since 1890, As such, she has organized and participated in the subsistence
resource collection and testing program of 1880, 1891, and 1993. She has also been the
lead communicator of study findings to communities through organizing community
meetings and writing newsletters.

Jody Seitz. Ms Seitz has worked as a subsistence resource specialist with the Division
of Subsistence since 1988, with responsibility for Prince William Sound communities
since 1991.

Craig Mishler. Since 1989, Dr. Mishier has been the subsistence resource specialist with
the Division of Subsistence with responsibility for the Kodiak Island Borough and the
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Lisa Scarbrough. Ms Scarbrough is the subsistence resource specialist with the Division
of Subsistence with responsibility for the Alaska Peninsula communities (among others),
a position she has held since 1989,

Pat Poland. Mr. Poland is Deputy Director, Division of Community and Regional
Assistance, DCRA. He has been responsible for day-to-day management of the
division’s Technical Assistance and Program Delivery services for a number of years.
This experience includes oversight of an emergency ofl spilf impact grant program '
foliowing the Exxon Valdez spill.



K. BUDGET . |

Personnel: $63825 -

Subsistence Resource Specialist . Project Coordinator. 5.5 months ($25,025)
Subsistence Rasource Specialist . Prince William Sound, 1.5 months ($7,050)
Subsistence Resource Specialist 1. Alaska Peninsula/Kodiak,

1.5 months ($7,050)
Regional Program Manager, 1 month (3$7,200)
Fish and Wildlife Technician Hil, 2 months (local community facilitator) ($5,000)
U.S. Department of the Interior Representative (Don Callaway), 1 month {$5,300)
U.S. Forest Service Representative (Steve Zemke), 1 month ($6,300)

Travel 24.00

Community Meetings and
Coordinator Travel $22,000

Per diem, USFS 1,000

Per diem, USDOI 1,000
Printing, etc. $1.000
Supplies $ 8500
SUB TOTAL 9,42
General Administration $ 9,659

GRAND TOTAL $399,084




John Gliva. Mr. Glivais a Planner IV with the MARAD division and has worked
extensively at providing technical assistance services to Prince William Sound
communities. Additionally, he developed regulations for administration of the
Emergency Oil Spill impact Program and generally administered the application and
award process.

Don Callaway. Dr. Callaway is a subsistence specialist with the National Park Servics

{(USDOI) Alaska regional office. Prior to this appointment, he helped design studies of

studies unit of the U.S. Minerals Managemsnt Service.

Steve Zemke. Mr. Zemke is the subsistence coordinator for the Chugach National
Forest (USFS). He has contributed to the environmental impact statement (EIS) for the
oil spill restoration program.



THIS PAGE
INTENTIONALLY

LEFT BLANK




7Q5Y%6



| ND DETAILED PROJECT DESCRIPTION REQUIRED --
PROJECT IS A CONTINUATION OF
PREVIOUSLY APPROVED WORK

BRIEF PROJECT DESCRIPTION FOLLOWS

LAESTE



EXXON VALDEZ OIL SPILL PROJECT DESCRIPTION

| .iite:: Genetic Stock ldentification of Kenal River Sg}c‘keye Salmon

::iject’ Nu’mber: 34504

Lead Agency: ADFAG

Coopgrating Agency: HNone

Cost vat Pf;;;‘ect, FY94: $262.2K - Cost of Project, FY95: $0.0
?rojecxstaimp Date: September 1893 Duration: Closeout

Geographic Area: Kenai Peninsula Region

INTRODUCTION

This project is the closeout of an ongoing project to identify Kenai River sockeye salmon

SOCKS.
PROJECT DESCRIPTION
.A, Resources and/or Associated Services

The information gathered during this project will aid in management of Kenai River sockeye
salmon 1o restore and/or provide a replacement for salmon stocks injured by the Exxon
Valdez ot spill. The current funding request is for closeout costs and preparation of the final
project report.

B.  Objectives

This project identifies Kenai River, Kasiiof River, and Susitna River salman stocks in order 10
protect Kenai stocks and aliow commercial harvest of other healthy stocks. As a closeout
proiect, the funding includes laboratory analysis of sampies coliected in summer 1883, A
final report will be prepared for the peer-review procass and presentation to the Trustes

Counci.

C. Methods

Laboeratory analysis of allozymes identifying various stocks will be done by the ADF&G
Genstics laboratory. The analysis will involve thousands of samples collected in summer
1893 during Project #83012. :




Project Number: 894504

D. Location : .

Kenai Peninsula,

E. Technical Support

Computer, GIS, and statistical support will be provided by project personnel from the Alaska
Department of Fish and Game. Lab work will be performed at the ADF&G Genaetics
faboratory. '

F.  Contracts

Maintenance contracts for laboratory squipment. Phone, postage, and other office
maimenance contracts. .

SCHEDULES

Table 1. Schedule of activities from September 1983 through April 1994:

October 1983-Aprit 1994 Final data analysis
May-June 1884 Prepare final report

EXISTING AGENCY PROGRAM

None.

ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

This project received a categorical exclusion under NEPA compliance regulations in 1983.
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Project Description

.FV94 BUDGET {$K)

ADF&G
Personnel 186.5
Travel 12.0
Contractual 10.0
Commaodities 25.0
Equipment 0.0
Capital Outlay 0.0
Subtotal 233.5
General
Administration 28.7
Project Total 262.2
NEPA Compliance 0.0
386
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EXXON VALDEZ Ol SPILL PROJECT DESCRIPTION

.}e: Héb%tai Protection Information for Anadromous Streams and Marbled Murrelets
Project Number: 94505

Lead Agency: USDA-FS

Cooperating Agency: ADF&G, USDI-FAWS

Cost of Project, FYgé: $406.0K Cost of Project, FY85 $0.0K
Project Startup Date: October 1993 Duration: Closeout project

Geographic Area: Prince William Sound and the Gulf of Alaska

INTRODUCTION

A. Resources and/or Associated Services

This project is the closeout of an ongoing project, 83051, to collect habitat information to
restore resources and services injured by the Exxon Valdez ol spill. Information on Marbled

-~ Murrelet nesting habitat, and anadromous streams was collected during the 1983 field

) . 3an. The current funding request i8 for closeout costs and praeparation of the final project
s,

B. Objectives

The pr%m‘aryab}ecﬁves of this project are as follows:

1. survaey anadromous fish distribution and document the total number and extent
of anadromous fish streams on {ands being considered for habitat protection

2. determine habitat features that are refiable indicators of high density murrelet
nesting areas in the spill-affected area

3. determine the feasibility of using radio telemetry 10 determine nesting habitat of
murrelets in the spill-affected area ,

4, develop channel typing procedures that will allow comparative evaluation of
stream habitat on private and public lands.

C. Methods

Data analysis and mapping will be performed. Final reports will be prepared.

388
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Project Number: 24505

D.  Location ' .

Prince Willilam Scund and the Guif of Alaska

E.  Technical Support

Computer, GIS, and statistical support will be provided by agency personnel. Some training
of project personnel on GIS will be required.

F. Contracis

Maintenance contracts for field and office equipment will be needed.

SCHEDULES
October 1893 to March 1994 Final data analysis
March 1884 10 April 1894 Produce final report

EXISTING AGENCY PROGRAM

Naone.

ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

This project was categorically exempt from documentation in an EA or EIS under Forest
Service NEPA implementing regulations in 1823.

FY84 BUDGET (3K)

ADF&G USFS USFWS TOTAL
Personnel 112.7 150.7 630 3264
Travel 0.0 3.3 0.0 3.3
Contractual 5.5 7.8 0.2 13.6
Commodities 1.2 20 1.0 42
Equipment 0.8 7.0 08 8.6
Capital Qutlay 0.0 0.0 0.0 Q.0
Subtotal 120.2 170.9 £5.0 358.1
(General |
Administration 173 232 85 49.9 g
Project Total 1375 . 194.1 74.5 406.0 '
NEPA Compliance 0.0
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.XON VALDEZ OIL SPILL PROJECT DESCRIPTION

Title: Pigeon Guillemot Recovery

Project Number: 94506

Lead Agency: DOI-USFWS

Cooperating Agency: None

Cost of Project, FY84: $13.9K Cost of Project, FY95: $0.0

Project Startup Date:  September 1983 Duration: Closeout

Geographic Area:  Prince William Sound

INTRODUCTION

This project is the closeout of an ongoing project 1o identify breeding areas of pigecn
cuilemots in Prince Wiliam Sound which may need protection or other restoration action,

‘mﬁm DESCRIPTION

1. Resources and/or Associated Services

The information gathered during this project will aid in management of pigecn guillemot
populations injured by the Exxon Valdez ofl spifl. The current funding request is for closeout
costs and preparation of the final project report.

2. Objectives

A final report will be prepared for the peer-review progess and presaentation to the Trustee
Council,

3. Methods
The report will prasent information collected in summer 1893 during Project #83034.
4. Location

Prince William Sound (primaridy the western portion).

. Technical Support



Project Number: 945(.v

Computer and statistical support will be provided by project personne! from the Departiment
of the Interior, Fish and Widlife Service.

6. Contracts

None.

SCHEDULES

Table 1. Schedule of activities from September 1993 through April 1994:

ct. 1993-Mar. 1884 Final data analysis
Mar-Apr. 1994 Prepare final report

EXISTING AGENCY PROGRAM
None.
ENVIRONMENTAL COMPUANCE/PERM!T/COORD!NAT!ON STATUS

This project received a categorical exclusion under NEPA compliance reguiations in 1993.

FY94 BUDGET (3K)

USFWS
Persannel 8.7
Travei 2.7
Contractusal 3.0
Commodities 0.0
Equipment 0.0
Capital Outlay 0.0
Subtotal 12.4
General
Administration 15
Project Total 13.9
NEPA Compliance C.0
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