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B. INTRODUCTION

Recent wild stock production in Prince William Sound (PWS) has ranged from 800 to 800 .
thousand chum salmon Oncorfiyncus keta and 300 to 800 thousand sockeye saimon O.
nerka. Up to 75% of wild pink and chum salmon spawn in intertidal areas. Oit from the £oon
Valdez Oif Spilf (EVOS) which was deposited in thase intertidal spawning areas adversely
affected the survival of pink salmon embryos in 1989 and 1980 and subsequent generations
from these populations have experienced reproductive impairment (Sharr et al. 1983a and
1953b). Pink salmon which exited PWS through ofled marine waters in 1889 also exhibited
fower growth and survival than those which did not (Willette and Carpenter 1993). Aﬁhcugh '
virtually all salmon damage assessment research has been conducted on the numerically
superior pink salmon, it is kaiy that other salmon species were similarly damaged. Chum
salmon share intertidal spawning areas with pink salmon and both sockeye and chum
salmon share migratory corridors with pink salmon and were therefore exposed to oil in a
similar manner. The suite of injuries already identified for pink salmon may have led to recent
declines in the overall well being of wild pink salmon populations. It is belisved that these
efiects may persist for several years and may apply to other species as well. Returning
sockeye and chum saimon are oider than pink salmon and post spifl estimates of their
survival are not complete. The full extent of damage to these species is not yet known,

Salmon populations impacted by the EVOS are heavily exploited in commercial, sport, and
subsistence fisheries. These populations can most effectively be restored through stock-

specific managemeant practices designed to reduce exploitation on tmpacted wild populations.

Wild salmon returns from areas heavily impacted by the EVOS are present in greatest .

numbers in large mixed stock commercial fisheries dominated by huge hatchery returns.
Because their early life stages occur in a protected environment hatchery populations are
potentially more productive and less variable than wild populations and did not sustain injury
from the EVOS during the embryo stage. Wild salmon populations originate from hundreds of
streams and lakes around PWS. Their migratory timing and abundance in marine fishing
areas varies, and s0 to sustain their productivity managers must insure that adequate
numbers of fish from all portions of the return escape fisheries and enter streams to spawn.
Exploitation rates in mixed stock fisheries must be limnited to levels appropriate for the least
productive stock present at the time. To implement restoration premised on such stock-
specific management, we must be able to distinguish wild fish from hatchery fish, and identiy
temporal and spatial abundance frends for each in commercial fisheries.

This project is designed to provide accurate and precise real-time gatch contribution
estimates for hatchery and wild salmon stocks in Prince Willam Sound. Accurate
escapement estimates from ongoing Alaska Department of Fish and Game (ADF&G)
escapement monitoring projects will enable managers to identify stocks which are
experiencing escapement shortfalls. Accurate and timely catch contribution estimates from
this coded wire tag recovery project will enable managers to identify times and areas where
exploitation on depleted wild populations can be minimized and still permit the harvest of
surpius hatchery returns. Post season analyses of the catch contribution estimates together
with results from salmon escapement enumeration projects will provide stock-specific
gstimates of total return and survival and enable managers to assess the effectiveness of
stock-gpecific management strategies. .



In the absence of improved stock-specific management capabilities afforded by this project,
salmon populations in western PWS which have already been stressed and depleted by the

. oil impacts may be over-exploited in the commercial, sport and subsistence fisheries. injured
wild gpawning populations may be reduced {o levels below that required for rapid recovery
and in some instances, virtual elimination of a stock. If adequate population monitoring
programs are not in place, changes in fishing effort to areas of less oil impact could also
resuit in over exploitation of otherwise healthy, uninjured wild stocks. The feasibility of using
coded wire tags to estimats catch contributions of hatchery produced salmon in PWS was
thoroughly investigated by ADF&G from 1884 through 1888. During the EVOS damage
assessment process, iarge scale tagging and recovery projects were instituted and perfected
by ADF&G Natural Resources Damage Assessment (NRDA) Fish/Shelifish (F/S) Study #3.
Damage assessment funds were expended 1o tag hatchery releases of sockeye, chum, coho,
and chinook salmon in 1988 and 1980. NRDA funds were also used {o tag sockeye salmon
in the outmigrations from Coghill and Eshamy Lakes in 1888, 1880, and 1991 and from
Jackpot Lake in 1890 and 1881, Tag recovery efforts for wild and hatchery salmon were
funded by damage assessment funds in 1989, 1990, and 1881 and by Restoration funds in
1892 and 18983. Some age classes of stocks which were tagged with EVOS Trustge Council
funds will return in 1984. If recovery efforts proposed here are not instituted in 1994
important restoration and population monitoring data will be irrstrievably lost,

Resuits of this study will provide estimates of hatchery and wild stock contributions to
commercial harvests, hatchery cost recovery harvests and hatchery brood stocks. Stock-
specific catch contributions by fishing district and date will be used inseason by fisheries
managers to reduce effort on injured wild stocks and target effort on healthy hatchery
returns.  Post season analyses of current year, as well as historic tag recovery data, will be
coupled with escapement data for wild stocks to make estimates of wild stock total returns.
Post season analyses of tagging data will also identify trends in the temporal and spatial
distributions of stocks in the fisheries. These data are important for fisheries managers who
must articipate the effects of fishing strategies in future years if depleted stocks are to be
protected. Protection of less productive stocks through stock-specific fisheries management
has been successful in previous years. Stock-specific management strategies which
incorporated data from coded-wire tagging projects funded by the Natural Resources
Damage Assessment and Restoration processes were used successfully in the past to justify
time and area fishery closures and effectively reduce exploitation on oiled stocks in mixed
stock fisheries in 1880, 18391, 1992, and 19393. Serious gscapement shortfalls were avoided
despite intense fishing pressure on surplus hatchery fish in adjacent areas.

C. PROJECT DESCRIPTION

1. Resources and/or Associated Services:

This restoration and monitoring project is designed to provide estimates of hatchery and wild
sockeye and chum salimon contributions to commercial and cost recovery fisheries in PWS,

AK. These estimate: will allow fisheries managers {0 lessen interceptions of wild fish in
. mixed stock fisheries. The project will be administered and supervised by ADF&G.
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2. Relation to Other Damage Assessment/Restoration Work:

The foundations for this project were firmly established during the pre-EVOS era by coded
wire tagging and recovery studies conducted initially by ADF&G and later cooperatively by
ADF&G and two private non-profit aguaculture associations in PWS, Prince William Sound
Agquaculture Corporation (PWSAC) and Valdez Fisheries Development Assaciation (VFDA).
The study initially began in 1984 with the tagging of chum salmon releases from the ADF&G
Main Bay Hatchery (MB) (Attachment I). ADF&G, PWSAC, and VFDA cooperative studies
began in 1986 and continued through 1988. These studies included tagging of hatchery
releases of pink salmon from Armin F. Koernig (AFK), Wally Noarneberg (WN), Cannery
Creek {CC), and Solomon Gulch {SG) hatcheries (Attachment 1}. Chum salmon from SG,
sockeye salmon from MB, and coho salmon from SG and WN were also tagged. Following
the March 24, 1988 EVOS the cooperative study was continued as part of the EVOS NRDA
Fish/Shelifish (F/S) Study #3, a large scale code wire tagging and recovery project for
hatchery and wild salmon in PWS. In 1988 this project tagged representative portions of all
pink, sockeye, and coho salmon release from PWS hatcheries, chum salmon releases from
SG, and wild sockeye salmon migrating out of Coghill and Eshamy Lakes. In 1980 and 1891,
tagging efforts were expanded fo include hatchery chum salmon releases from WN, hatchery
releases of chinook salmon, and wild sockeye salmon migrating out of Jackpot Lake.
Although EVOS funding for tag application was discontinued by the Trustees in 1891, area
Aguaculture Associations have continued to apply tags to all their releases. EVOS funding for
tag recovery has continued to the present.

The EVOS Trustee Councit has also funded a Coghill Lake Sockeye Salmon Restoration
Project (84259). That study is designed to investigate and restore the salmon rearing habitat

in Coghill Lake but cannot succeed if adequate spawning escapement is not achieved

through stock speacific fisheries managemeant.

3. Objectives:

a. Make inseason estimates of the temporal and spatial contributions of tagged hatchery
stocks of sockeye and chum salmon to PWS commercial and hatchery harvests based
on the number of tags detected in adipose clipped fish which are recovered during
catch sampling;

b. provide timely inseason estimates of hatchery and wild stock contributions to harvests
by time and area to fisheries managers so they can closely regulate exploitation of
injured wild stocks;

c. use data from fully decoded tags recovered from commercial catches, cost recovery
harvests, and hatchery brood stock to verify or adjust inseason contribution estimates
and;

d. estimate marine survival rates for each unigusly coded hatchery release and wild
outmigration group where possible.




4. Methods:

Personnel policy, purchasing practices, field camp operations, safety procedures, and project
administration wilt be in compliance the ADF&G Division of Commercial Fisheries Manual of
Standard Operating Procedures {(SOP). Data collection procedures are similar to those used
in NRDA F/8 Study #3. These procedures have been thoroughly reviewed by the NRDA pesr
review process and approved by the Management Team.

Tag Recovery

Commercial Catches

The Alaska Department of Fish and Game will oversee the recovery of coded-wire tagged fish
in commercial salmon harvests in Prince William Sound. The recovery samples will be from a
stratified sample. Recoveries will be stratified by district and fishing period. Recoveries will
also be stratified by processor based on the finding of Peltz and Geiger (1988) who detected
significant differences between proportions of some tag codes among sampled processors.
These differences indicate that processors receive catches from only certain portions of a
district or fishing period stratum. It is believed that this effect is the result of tendering and
fish buying practices specific to sach processor.

or gach time and area specific stratum, 25% of the sockeye and chum salmon catch will be

canned for fish with a missing adipose fin. Each fish sampled will be subject to visual and
tactile examination for a missing adipose fin denoting the presence of a coded wire tag.
Recoveries of tags in chum and sockeys salmon are made on conveyor belts as fish are
unioaded from tenders or on fish gutting and heading lines in four processing facilities
located in Cordova, one facility in Whittier, three facilities in Valdez and one facility in
Anchorage. When feasible, samplers for the pink galmon coded wire tag recavery project
(94184} stationed at facilities in Kodiak, Kenai and Seward and on large flosting processors
will also sample sockeye and chum salmon harvests from PWS. All defiveries by fish tenders
to these facilities will be monitored by radio and by daily contact with processing plant
dispatchers to ensure that the caich deliveries being sampled are district-specific.

Data recorded for gach tender sampled will include harvest type, (is., commercial or cost
recovery catch), fishing district where the catch was made, catch date, processor, number of
fish examined, and number of clips observed. The total number of fish aboard each tender
and for each sampled spatial and temporal stratum are obtained later from an ADF&G
computerized record of processor sales receipts {fish tickets), Heads of adipose-fin clipped
fish will be excised, identified with a uniquely numbered cinch tag, bagged, and frozen.
Samplers at locations outside of Cordova or Valdez will air-freight data and heads semi-
weekly t0 the Cordova office. Project biclogists wili carefully inventory, edit, and log all
sampling data as it is returned to the Cordova and Valdez offices.
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Hatchery Sales Harvests

in addition to catch sampling at the processing facilities, approximately 40% of the fish in the .
hatchery terminal harvest areas will be scanned for fish missing adipose fins. Because sales
harvests are pmsessed at the same processing facilities as commercial harvests, methods

and means of sampling sales harvest will be identical to those: ciesmbed for commercial
catches. :

Hatchery Brood Stocks

Brood stock sampling is critical to estimating hatchery and wild contributions. Due to

differential mortality between tagged and untagged fish as well as differential tag loss

between release groups, the tag expansion factor at release for hatchery fish may not

accurately reflect the tag expansion factor in the adult population. Hatchery brood stocks will

be scanned for tags in order to estimate adjustment factors which could be used to account

for the loss of tags from the population. Three assumptions inherent in the use of the brood

stock for this purpose are a) it consists solely of fish reared at the hatchery, b) the propensity

for a fish to lose a tag is similar for all fish marked at the same hatchery, and c) for a specific

tag code, the marking rate in the commercial fishery is the same as that in the brood stock.
Although there is evidence that the first assumption is not valid for pink saimon (Sharr ef al.

1893a) there is no similar evidence to invalidate it for chum or sockeye salmon. With respect

to the second assumption, tagging practices vary litle within a facility, and it is believed that

the rate of tag loss and tag-induced mortality are similar for all fish tagged within a hatchery.

The third assumption refates to the possibility of tag-induced straying of hatchery fish away .

from the brood. Some histological evidence to this end was referenced for chum salmon in
Sharr et al. (1883 2), and some more direct preliminary evidence is discussed by Sharr et =l
(1993c) with respect to pink salmon but in neither case is the evidence conclusive to
completely invalidate the third assumption. At present all three assumptions are assumed to
be true for chum and sockeye salmon.

The adjustment factor may be defined as that quantity which, when multiplied by the marking
rate in returning fish, vields the marking rate at release. The factor is 1.0 When there is no
fag loss or differential morta lity. For fish which mature at different ages such as chum and
socksye saimon the adjustment factor must be specific 1o a release year. The adjustment
factor for hatchery b and release year will be estimated as the ratio of sampled fish from
release year y in the brood st-:}ck to the expanded number of fzsh from release year y based
on tags found in the sample:

g = .
oo (1)




where
¥

¥

P

number of tag codes released from hatchery A, in release year y,

tagging rate at release for ith tag code released in year y (defined as number of
tagged fish released with ith tag code divided by the total number of fish in
release group ),

s,,= number of brood stock fish examined in hatchery A from release year y and,

s

x, = number of tags of ith tag code released in ysar y, found in s, .

4 3

2

The untagged portion of 3, will be estimated using age data derived from representative
scale and otolith samples taken from the broodstock. The adjustment factor will then be used
to adjust contribution estimates (Equation 3) if it can be shown that it was significantly greater

than 1.0 at the 90% level. An appropriate test of the hypothesis - Ho 1 a,, < 1.0, givenin
Sharr et al (1893 b}, will be modified to account for the variability contributed by the
estimation of s,

There will be a brood stock tag recovery effort at each of the three hatchery facilities where
tags wera initially applied to sockeye and chum salmon. Technicians will be stationed at
each of these hatcheries to scan the brood stock during egg take. After the salmon are
manually spawned, technicians will use visual and tactile methods to scan approximately 95%
of the fish, Total number of fish scanned and total number of fin-clipped fish found will be
recorded on a daily basis. Representative random samples of paired otolith and scale
samples will be taken daily to estimate the numbers of fish from each release year y in the
brood stock. Scale and otolith sample sizes will be large enough to estimate proportion of
sach release year within 4 5 percentage points of the true proportion 85% of the time. Heads
excised from fish with missing adipose fins, sampling data sheets, and scale and otolith
sampies, will be picked up on a regular basis and returned to Cordova for editing and
processing.

Wild Escapements

COne hundred percent of the wild escapement through ADF&G operated managsment weairs
at Coghill and Eshamy lakes will be sampled for tags. Representative portions of the brood
will be sampled for scales, sex and size as part of the ADF&G management program
{Wilcock et al. 1993). Adjustment factors for these escapements will be calculated as
described for hatchery broodstocks.

Tag Extraction, Tag Decoding, and Data Archiving

During the fishing season all sampling data and frozen heads from fish adipose-clipped fish
will be sent daily to the ADF&G Coded Wire Tag Processing Laboratory in Juneau {Tag Lab).
Data received at the Tag Lab will be logged and tag recovery sampling forms edited a
second time for accuracy and completeness. Samples which affect critical fisheries decisions
are prioritized and heads from those samples will be processed immediately. Tag Lab staff
will locate and remove tags from heads, decode extracted tags, and enter tag code and
sample data into a statewide coded wire tag database. Completed tag recovery data for

. prioritized samples will be transmitted electronically to Cordova project personnel within 36
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hours of the receipt of unprocessed data at the Tag Lab. In the following 12 hours Cardova
project personne! will integrate tag recovery and catch data from the ADF&G fish ticket
reporting system to estimate hatchery and wild catch contributions. Contribution estimates
are used by fisheries managers to implement the inseason management actions required.

Following the fishing season, processing of all lower priority tag recovery samples will be
completed by the Tag Lab. All tags recovered throughout the season will be examined a
second time to insure that they have been ;:mper%y decoded. Ai’i codes will be vaizdated with

collected dunng ti*ze season wz! be foywarded to the Cordova t}ff;oe for final summarizat ion
and analyses. A complete historic database of coded-wire tag information from Prince William
Sound tagging and tag recovery programs will be maintained by the ADF&G Tag Lab, the
PSMFC and, the Cordova ADF&G. The ADF&G historic fish ticket catch database is
maintained at the ADF&G Juneau headquarters office and in the Cordova area office. All
coded wire tagging and recovery data and all fisheries harvest data are freely available from
any of these sources,

Estimation of Contributions and Survival Rates
Post-Season Hatchery Contributions and Survival Rates

The contribution of release group { to the sampied common property, cost«re{:ovary, bromd
stock and special harvests, and escapement, C, , will be estimated as: o

. L
c,mzx,,(ﬁ’a"’i), {2y
=t 8Py

where
x,=number of group ¢ tags recovered in Ah stratum,
N=total number of fish in #th stratum,
s=number of fish sampled from ith stratum,
,o, =proportion of group t tagged,
= adjustment factor for hatchery h and release group y.
L number of recovery strata associated with common property, cost-recovery, brood stock,
speacial harvests and escapement in which tag code t was found.




The contribution of release group t to unsampled strata, Cu,, will be estimated from
contribution rates associated with strata which were sampled from the same district-week
openings as the unsampled strata:

S -~
. v { %Ca .
Cuy = Y IN » | E—11, (3)
& TN, |

f~~

where

U=number of unsamp§ed strata,

N.=number of fish in Ah unsampled stratum

S=number of strata sampled in the period in which the unsampled stratum resides,
C,=contribution of release coded with tag ¢ to the sampled stratum /, and
N=number of fish in jth sampled stratum,

When a district-week opening is not sampled at all {an infrequent occurrence), the catch from
that opening will be treated as unsampled catch of the subsequent opening in the same
district.

An estimate of the contribution of tag group ¢ to the total Prince Willlam Sound return for
1994 will be obtained through summation of contribution estimates for sampled and

nsampled strata. An estimate of the total hatchery contribution to the Prince William Sound
aturn will be calculated through summation of contributions over all release groups, A
variance approximation for C, , derived by Clark - and Bernard {1987) and simplified by Ge;gef
(1588} will be:

Mé”w1y {4)

Assuming that covariances between contributions of different releasa groups to a stratum can
be ignored, summation of variance components over alf fag codes will provide an estimate of
the variance of the total hatchery contribution. Inspection of the formula given by Clark and
Bernard (1887) for the aforementioned covariances shows them 1o be negligible for large N
and s, and to be consistently negative, so that when ignored, conservative estimates of
variance are obtained. Variances associated with unsampled strata are believed 1o be small
(Sharr et al., 1993).



The survival rate of the release group coded with tag ¢t (S}, will be estimated as:

" éf + Cfu, . (5) .

Sf = 5
t
where
C, = contribution of release coded with tag t to sampled strata,
Cu, = contribution of release group coded with tag f to unsampled strata,

R, = total number of fish in release group coded with tag t released from hatchery.

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

é x,,!rN’é” N, a, 3
v EU S5 Pl S Py (6)

vs) = ‘ Hf

In-Season Hatchery Contributions

Inseason figsheries decisions which must be made on very short notice require rapid, real time .
analysis of coded wire tag data. Inseason contribution will be estimates will be made

according to the same procedures outlined for post-season estimates except that the mean

of historical adjustment factors for each hatchery will be used because current year brood

stock data are not available until the end of the season.

Contributions of Tagged Wild Populations

Contribution and survival estimates for tagged wild salmon will be derived in a manner
similar to those for tagged hatchery fish {eguations 8 and 8) as will be the variances of the
contribution and survival rates (Equations 7 and 3}. An estimate of the contribution of the
release group coded with wild stock tag code ¢ to the total PWS return will be the summation
of contribution estimates from the commercial and cost recovery harvests and from the wild
gscapement,

Alternatives

Estimation of stock specific contributions to large commerdial fisheries requires some sort of

natural or man-induced mark which characteristic of the stock or groups of stocks to be
distinguished. Any mark to be used for estimates of stock specific catch contributions for

inseason fisheries management must: (1) be naturally present in all or a fixed portion of the
population or easy to apply permanently to a fixed portion of the population in the early life .

stages before stock mixing occurs, (2) be easy to distinguish in adult returns, (3) be present
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or can be applied to a large enough portion of the population such that significant numbers
can be recovered among adult returns for accurate and precise estimates of catch

. contributions, (4} not affect survival or behavior of fish and, (5} application and or recovery of
the mark must be cost effective. .

Until recently, coded wire tag technology has been the only man induced mark available
which mset most of the above criteria. Although this technology has given us the opporturity
to distinguish hatchery and wild fish in commercial harvests with reasonable accuracy and
pracision, it is not without problems, The cost effectiveness of coded wire tag technology
decreases as the size of populations marked increases and the size of the fish marked
decreases. The pink salmon tagging program in PWS is the largest of it’s kind in the world
and is pushing the fimit of the technology for both application and recovery. Furthermore,
application in very small fish such as pink and chum salmon may effect survival, may not be
permanent {tag loss), and tagging may affect behavior. Some cost effective methods do exist
and are used to adjust for tag loss from differential mortality and tag shedding However, the
effect of tag loss from tag-induced straying, though thought to be small, is difficult and cast!y ‘
to account for.

Based on the drawbacks of coded wire tag technology with respect to PWS wild salmon, an
alternative mark or method for distinguishing stocks from one another would certainly be
desirable. The most likely alternative to coded wire tags are thermal otolith marks, This
marking method meets all of the five criteria described above. Thermal marks have been
thoroughly tested in all salmon species. The marks are permanent, they are easily applied 1¢
every individual in a hatchery population and they are less expensive to apply and recover
refative to coded wire tags. Because they can be applied 1o every individual in the population,
contribution estimates based on thermal marks will be more accurate and precise than those
based on coded wire tags. Differential mortality of tagged fish will no longer be a problem.
Because the mark is non-intrusive and permanent tag loss through shedding and straying of
tagged fish will also be sliminated. A large scale ofolith marking program for PWS hatchery
pink salmon releases has been proposed fir 1994 (Study 94187). Recoveries of otolith marks
from these releases can begin in 1996.

To date no natural markers have been discovered in PWS chum salmon which aliow
researchers to distinguish hatchery stocks from alf wild stocks. Scale patterns have proven
useful for one wild stock of sockeye saimon have nor been used successiully to distinguish
other wild sockeye salmon stocks from hatchery returns. Genetic marks are g possibility but
hatchery parent stocks in PWS originated from wild stocks in the area and are shared by
more than one facility hence, are probably not distinguishable. Creating a genetic mark in
hatchery populations by selective breeding is a possibility which is under consideration but
would take several generations to develop given the size of hatchery production in PWS.

5. Location:

By aiding restorstion through improved fisheries management this project will benefit wild

sockeye and chum salmon populations in PWS and other segments of the marine and
terrestrial potions of the PWS ecosystemn which are dependent upon them. Restoration

.mmugh improved management wilf also benefit the salmon fishing fleets including thoss in
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Cordova, Valdez, Tatitlek, New Chenega, Whittier, and Seward, fish processing plants in
Cordova, Valdez, Whittier, Seward, Anchorage, Kenal, and Kodiak. The project will employ
local residents for data coliection activities in fish processing plants located in Cordova,
\faidez thmer Seward and Anchorage anci at hatchenes in PWS The project will also

ADF&G Statewxde Tag Laboratory. Permanent ADF&G Biol Qg:sts statsnned in Cordova and
hiometrics staff stationed in Anchorage will complete data analyses and reports. Goods and
services required by the pro;act will obtained from vendors in the local communities where
data are collected.

6. Technical Support:

Tag recovery data forms and heads from tagged fish will be shi p;:}ed to the Cordova office fnr
logging, sorting, editing, and final shipment to the centralized ADF&G Coded Wire Tag
Laboratory in Juneau, Ak. Tag Laboratory personng! will use speozahzad equipment fo detect,
extract and decode tags. The Tag Laboratory uses a Honeywell minicormputer with an
ULTIMATE operating system and PIC database software to construct, manipulate, and store
the PWS data in a statewide coded wire tag database. A copy of the statewide is database is
also incorporated into a Pacific Coast database maintained by the (PSMFC) in Gladstone,
QOregon. Summarized data from the Juneau tag laboratory and summaries of ADF&G

fisheries sales receipts (fish tickets) are stored and analyzed on a micro-computers in the
ADF&G Cordova and on a mainframe in the ADF&G headouarters office in Juneau. All
inseason and post season data analyses and reporting are compieted on mi cm~computers
using RBASE database management, LOTUS spreadsheet, and WORDPERFECT word

processing software. , -

7. Gontracts:

None,

D. SCHEDULES

Date(s) Activity

June 20 - Sept 10, 1884 Tag recoveries in commercial fisheries, cost
recovery harvests, and brood stocks.
inseason catch stock compaosition estimates
by time and area for management of
commercial and cost recovery fisheries,

Nov 15, 1984 Draft Report
Dec 30, 1994 Final Report
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The Project Leader (PL) for the project is a permanent full time Fisheries Biologist lf (FB i),
PWS Salmon Research Projact Leader with the Alaska Department of Fish and Game. The PL
will be rasponsible for writing project operational plans, administering project budgsts, guality
control of data collection, supervising data analyses and, co-authoring final reports. A
permanent seasonal Fisheries Biologist H (FB ) will act as the Assistant Project Leader
(APL), hire project personnel, supervise day to day project operations, maintain data quality,
assist in data analyses, and coauthor final reports. The APL will be assisted by two non-
permanent Fisheries Biologist | (FB 1). One FB I will be in charge of supervising day {o day
sampling activities in Cordova and will assist the PL in supervising sampling at other ports,

on floating processors, and at PWSAC hatcheries. Another FB | will supervise day 1o day
sampling activities in Valdez and at the VFDA hatchery. A non-permanent Fish and Wildlife
Tachnician il (FWT ) will assist the Cordova FB | and act as a crew leader. Fish and Wildife
Technician 's (FWT Hf) will be placed in ports where only one sampler is expscted to work
under minimum supervision. The remainder of crews in each port will be pairs of non-
parmanent PWT 's and Fish and Wildlife Tech I's (FWT 1}. Each day, one or two persons will
scan saimon at each processing plant. Under the supervision of the FB 1, a FWT il in
Cordova will conduct daily data logging, editing and archiving activities. The second FB | will
supervise similar activities in Valdez.

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

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

f?fi%egion il

Anchorage

Research Supervisor |

Biometrician i
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Figure 1.
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E. EXISTING AGENCY PROGRAM

The Alaska Department of Fish and Game permanent staff of biologists and biometricians
write operational plans and provide overall all supervision for this project. Prince William

- Sound Aguaculture Corporation and Valdez Fisheries Davelopment Association apply tags to
all species reared in their hatchery facilities. In addition, data and personnel from ongoing
ADF&G fisheries catch and escapsment monitoring and managemsnt programs will be used
in conjunction with results of this study to make fisheries catch contribution estimates and
formulate stock specific management strategies.

F. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

All sampling activities for this project occur within fish processing plants of fish hatcheries.
The ADF&G will coordinate with PWSAG and VFDA with respect {0 locating samplers within
their respective fish hatcheries.

G. PERFORMANCE MONITORING

The PL is the permanent full time Fisheries Biologist il PWS Salmon Research project Leader
for the ADF&G, Region i, Commercial Fisheries Management and Development Division
(CFMD). The PL is supervised by the ADF&G, CFMD, Region lI, Regional Research
Supervisor, The APL is an eleven month permanent season ADF&G employee supervised by
the PL. The APL has supervisory authority of all project Fisheries Biologist I's and Fish and
wildlife Technicians. A Biometrician assigned to assist the PL and APL is supervised by an
ADF&G, Commercial Fisheries Management and Development Division, Region Hi,
Biometrician il. The PL and the project Biometrician coordinate through the regional
Biometrician i, the Regional Biometrician li, and the Regional Research Supervisor. The PL
and APL have equal knowledge of all aspects of this project and can exchange roles in the
event of a personnel change. In addition, ong of the Project Fisheries Biclogist I's has
sufficient knowledge and experience with the project that she could be promoted to the APL
position and trained in data analysis and report writing tasks very quickly. Biometrics
responsibilities arg interchangeable between the Biometrician | and the Biometrician i.
Technician Il crew leaders with the project can be replaced in the short term by the Fisheries
Biclogist I's. Several Technician II's have been with the project for more than one seasgon and
qualify as easily trained replacements.

The PL is a permanent ADF&G employes and can work on project tasks at any time. The
APL is seasonal but dedicated 11 months to project tasks. Fisheries Biologist I's who assist
the APL will assume their duties in early June approximately two weeks prior {0 the onset of
recovery astivities for pink salmon. Fish and Wildlife Technicians employed for sampling will
be hired in mid-dune and assume their duties when commercial or cost recovery fisheries
commence. Crews sampling in Anchorage, Whittier, and Valdez will be hired locally and will
provide their own room ang board. Project biclogists will visit each port and minimum of once
every two weeks to answer questions, and provide quality control supervision.
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Sampling materials, data forms, and sampling equipment will be purchased or shipped o
Cordova from the ADF&G Statewide Coded Wire Tag Laboratory no latter than June 1, 1883,
Sampling protocol, data forms, data recording procedures and conventions, data editing
procedures, and data transmission procedures are all in accordance with statewide
standards established by the ADF&G Statewide Coded Wire Tag Laboratory. Data standarus
adopted by the ADF&G Statewide Coded Wire Tag laboratory are in accordance with those
used by the PSMFC, Incomplete censusing of tender loads of fish from fish officading
conveyors will be tested for randomness when the opportunity for and independent total
census arises. All data are edited immediately upon completion of sampling and are edited
twice more by Statewids tag laboratory personnel.

The project has real time in-season as well as longer term post-season products. Real time
estimates of wild and hatchery catch contributions will be used to make inseason fisheries
management decisions. Data for inseason estimates will be from important segments of the
fishery which have the biggest impact on wild salmon populations. Samples from these strata
will be given top priority. Data sheets will be edited and logged and together with heads and
copies of the data log, shipped to the Juneau Tag Lab. Tag laboratory personnel cross
check all samples received with the accompanying copy of the data log and work around the
clock to insure that data editing, entry, tag extraction, tag decoding, and data transmission
back to Cordova are completed within 36 hours of the time of sample receipt. Project
biclogists and biometricians in Cordova complete data analyses of decoded tag data and
provide fisheries managers with reliable catch stock contribution estimates.

Fallowing the fishing season processing of all lower priority tag recovery samples will be .
completed by the coded wire tag lab. In addition, all data coliected through the season are
gdited again for quality control, and all tags recovered throughout the season will be _
examined a second time to insure that they have been properly decoded. All codes will be
validated with a master Pacific States Marine Fisheries Commission {(PSMFC) list of codes
potentially present in Pacific cast fisheries. Fully edited tag code and sampling data from ai
samples collected during the season will be forwarded to the Cordova office for final
summarization and analyses. A complete historic database of coded-wire tag information
from Prince Willlam Sound tagging and tag recovery programs will be maintained by the
ADF&G statewide coded wire tag laboratory, the PSMFC and, the Cordova ADF&G. The
ADF&G historic fish ticket catch database is maintained by the ADF&G at the Junsau
headquarters office and in the Cordova area office. Al coded wire tagging and recovery data
and afl fisheries harvest data are freely available from any of these sources.

H. COORDINATION OF INTEGRATED RESEARCH EFFORT

This project is intimately integrated with the pink salmon coded wire tag recovery project

{894184). The two projects are fully integrated with respect a common project feader, assistant
project leaders, blometrics support, sampling personnel, Tag Lab personnel, and all project
logistics. Both coded wire tag projects will also integrate tender fleet tracking, processor plant
fogistics, and crew scheduling with an existing ADF&G salmon port sampling projects. Locas
aguacuiture assogiations which apply provide all tagging, fry release, sales harvest, and

brood stock data necessary for data analysis, Aguaculture associations also provide room, .
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- board, and logistics support for brood stock samplers at their hatcheries. Alr charter and
. at fransportation requzreci to get samplers to remote locations in PWS wili be shared with

er projects having similar needs.
Tha m{}nimring, research and restoration objectives of this project are very related to
ecosystem based research and restoration efforts described in part by the Sound Ecosystem
Assessment {SEA) plan. Although the 8EA project and a related projects focus to some
extent on pink salmon, pink salmon have many early life history attributes in common with
chum and sockeye salmon. Chum salmon share the same intertidal stream rearing habitat as
pink salmon and both chum and scckeye salmon share the migratory corridors used by
chum saimor. it is fikely sockeye and chum saimon share many of the same food resources
as pink salmon and are preyed upon by the same predator populations. Therefore, some
study results for pink salmon may be applicable to sockeye and chum salmon and it is also
fikely that considerable data about chum and sockeye salmon will be collected in as part of
SEA studies of pink salmon and their ecology. Without the release group survival estimates
from this study, interpreting and taking advantage of this eariy fife history data for the other
species of salmon will not be possible. Therefore, this project is related to several other
projects including the suite of SEA projects (84320), the Salmon Otolith Marking (94187), and
the Pink Saimon Egg and Alevin Mortality (84191} projects. These estimates are crmt:ai to
several components of SEA including those investigating:

1) salmon survival in relation sea surface temperature and other oceancgraphic features
of PWS during the fry and juvenile life stages.

. 2) salmon survival in relation 1o abundance, size, growth rate, and distribution of pink
saimon fry and juveniles and, zooplankton population distribution, abundance, and
species composition, and

3} salmon survival in relgtion to abundance, size, growth rate, and distribution of salmon
fry and juveniles and the abundance distribution, size, and species composition of
predator populations.

This project is also directly finked to the proposed Otolith Marking project (84187). Otolith
marking is a logical extension of marking technology which will ultimately replace many of ths
functions of coded wire tags and provide more accurate and precise estimates of hatchery
and wild contributions to salmon catches and escapements in PWS at less expense. ‘
stsver until omiith marks carn be appiied} coded wire tagging and recovery projects will.

. PUBLIC PROCESS

The general public has been invalved in the development and evolution of the coded wire tag
nrogram in Prince William Sound since its inception in the early 1980’s as & cooperative
effort between ADF&G and the PWS area private non-profit {9%‘«1?’} aguacuiturg associations.
These PNP's, operated by a broad constituency of commercial, s{,}ort personal use, and
subsistence fishers and community representatives, review coded wire tag project plans and
.res:usts annually before approving subseguent funding. Operational plans and results of the
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as well as interested f;shmg mciustry groups. As part" f;cthe Tmstea Coungcil MR{:}A and
Restoration process the code-wire tag recovery project has also been subject to extenswe
peer review and annual public review and comment. Results of coded-wire tag projects have
been presented at the March 1993 Oil Spill Symposium sponsored by the Trustee Council,

the 1893 Pink and Chum Workshop, the annual Spring meeting of the PWSAG board of
directors in 1893 and, the Alaska Board of Fisheries in 1884,

J. PERSONNEL QUALIFICATIONS
Fisheries Biologist Hl Project Leader - Samuel Sharr

Mr. Sharr received a Bachelor of Science degree in biology from the University of
Washington in 1868, He has been a research biologist for ADF&G since 1978 and has
worked on PWS salmon and herring since 1981, He assumed his present position as the
ADF&G, stzs fon of Commarczai Fisheries, Biclogist Il F’WS Area Fin Fish Research Pro;ect

conducted by the Division of Gcmmercxai Fisheries i zn PWS His involvement with the PWS
salmon escapement aerial survey program detes from the early 1880°s. Mr.Sharr has
supervised a total re-edit of the historic aerial and ground survey data and designed a new
RBASE data base for inseason escapement analyses. Mr. Sharr wrote the original operational
plans for NRDA F/S Studies 1,2 and, 3, in 1889 and 1890, and 1881, restoration studies 80A,
80B, and 80C in 1992, and 83137, 83184, and 83181 in 1893 and has been the Principal
investigator for all of those projects. Mr. Sharr is also a member of the scientific commitiee of
the Prince Willlam Sound Fisheries Ecesyatem Planning Group and a co-author of the Sound
Ecosystem Assessment research plan and science proposal.

Fisheriss Biologist f Assistant Project Leader - Carol Peckham

Ms. Peckham has a Bachelor of Science in Wildfife Biology from the University of Alaska and
complete all course work requirements for a Masters degree in statistics. She has been
employed by ADF&G since 1984. As a college intern for the ADF&G Stock Biology Group
Ms. Peckham gained valuable experience in a wide variety of biological sampling and stock
identification techniques in Cook Inlet and Prince William Sound. Ms. Peckham is been
involved in coded-wire tag recovery activities in PWS singe their inception and since 1887 she
has been the Fisheries Biclogist in charge of coded-wire tag recovery operations for PWS ‘
salmon. Her experience includes supervision of sampling activities spread throughout south
central Alaska. She has co-authored several reports in the ADF&G Technical Data Report
series, interim and final reports for the 1891 NRDA F/S Study #3, the 1892 Restoration Study
600, and 1993 Restoration studies 93137 and 93184.

Biometrician | ~ David Evans
David Evans has a Bachelor of Science in soil science from the University of Nottingharm

{U.K)), a Master of Science and a Doctor of Philosophy degres in soil science from the
University of Guelph (Ontario, Canada), and a Master of Science in statistics from Of@g@n

18



State University. David has worked with the Alaska Department of Fish and Game since
QOctober, 1991, His primary responsibility has been analysis of coded-wire-tag data from
. Prince William Sound. He has designed the statistical procedures and computer spread
sheets used for inseason analysis of tag recovery data, has overseen most of the post
season data analyses and has co-authored interim and final reports for the 1991 NRDA F/S
Study #3, the 1992 Restoration Study 80C, and 1993 Restoration studies 83137 and 83184.

K. BUDGET {(attached)
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Federal Fiscal Year Project Budget
October 1, 1993 - September 30, 1984

Project Deseription: Stock identification of Chum, Sockeye, Chinook & Coho in PWS - This project recovers coded wirs tags from adult sockeye, chum,
chinook and cahe salmon tagged as fry at four hatcheries in Prince William Sound. It makes astimates of wild and hatchery catch contributions, total
returns, and survival rates. Inseason catch contribution estimatas for hatchery and wild fish parmit fisheries managers to muodify time and area fishing
patterns to protect ot damaged wild pink salmon stocks.
Budget Category: 1993 Project No. |'93 Report! | Remaining
23068 ‘34 Interim™*}  Cost™* Total
Authorized FFY 93 FFY 94 FFY 94 FFY 94 FFY 85 - Cammant
Personnel 5108.8 $36.1 $163.8 5199.9 $208.9
Travel $1.1 50.8 $1.0 $1.8 $1.8 § The FFY 85 budgst may vary depending on
Contractual $2.8 $3.2 $17.2 $20.4 $17.2 § rasults from FFY 34,
Commaodities $0.6 $1.0 $6.0 $7.0 51.2
Equipment 30.0 $0.0 $0.0 $0.0 $0.0
Capital Dutlay 0.0 $0.0 30.0 $0.0 $0.0
Subtotal $110.3 $41.1 $188.0 52291 $228.1
Genaral Administration §16.1 5.6 $26.9 $32.5 $32.5
Project Total $126.4 $46.7 $214.8 $261.6 5261.6
Fulldime Eguivatents (FTE) 2.7 .7 3.5 4.2 4.4
Daollar amounts are shown in thousands of dollars, i
Budget Year Proposed Personnel: Reprﬂmtr:‘é Reprtflotrm | Remaining Remaining
Pasition Description Months Gost | Months Cost
Reprt 9 Fish & Witdlife technician i 25.0 $91.5
2 Fisheries Biologist #1 & 1M 2.0 $10.4 2.0 $12.0
1 Fisherias Biologist | 1.0 $4.9 3.5 $17.1
2 Analyst Programmers {t & 1V 0.4 $1.8 .8 $3.8
1 Biometrician 1.0 $5.0 6.0 $0.0
1 Publication Specialist 0.2 53.9 0.4 $1.8
2 Fisheries Technicians W/l {tag iab) 3481 - 5861 3.0 £30.9 §NEPA cost $0.0
1 Program Manager 0.5 $3.41 1.0 $6.7 8 *Oct 1, 1993 - Jan 31, 1894
Porsonnsl Total 4.1 $36,1 41.7 $163.8§ **Feb 1, 1994 - Sep 30, 1984
7134093 ' .
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EXXON VALDEZ TRUSTEE COUNCHL
1994 Federal Fiscal Year Project Budget
Gctober 1, 1283 - Septernber 3G, 1984

Traval:

Raprifintrm

Remaining
Reprt 2 RT betwesn Anchorage & Cordova @ $350/tip + 350 per diem $0.8 $0.0
Supervisory trips to Whittier {$100), Kodiak {$250), & Anchorage {$350} + 2 days per diem @ $150/day $0.0 $1.0
Yravel Total $0.8 $1.0
Contractual;
intrm:  Air charter to hatcheries $2.0
DOT fleet vehicie $1.2
Ramain  Alr charter to hatcheries, Valdez $7.0
Office rental {Valdez, Whittier} $2.0
BOT fleat vehicles $3.2
Tag Lab head and supply shipments $4.0
Tag Lab computer repair $1.0
Contractual Total $3.2 $172.2
0714793 f
Page 2 of 3 Project Number: 94137 FORM 2B
1994 Project Title: Stock ID of Chum, Sockeye, Chinocok & Coho in PWS PROJECT
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EXXON VALDEZ TRUSTEE COUNCIL
1984 Federal Fiscal Year Project Budget
October 1, 1893 - Septembaer 30, 1394

Commodities: Reprt/Intrm| Remaining |
Reprt Professional and scientific suppliss {rain gear, gloves, knives, etc.} $1.0
Rain gear, gloves, knives, sampling kits, supplies $2.0
Tag lab supplies £4.0
Commaodities Total 51.0 $8.0
Equipment:
Equipmant Total 30.0 - $0.0
0114492 o .
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EXXON VALDEZ TRUSTEE COUNCIL
FY 94 DETAILED PROJECT DESCRIPTION

A. COVER PAGE

Project title: Survey to Monitor Marine Bird and Sea Otter Populations in Prince
William Sound during Winter 1994

Project ID number: 94159

Project type: Restoration Monitoring

Name of principal investigator(s): Beverly A. Agler

Lead agency: U.S. Department of the Interior, Fish and Wildlife Service

Cooperating agencies: None

Cost of project/FY 94: $188,600

Cost of project/FY 95: $260,000 ,

Cost of Project/FY 96 and beyond: $43,000

Project Start-up/Completion Dates: January 1, 1994/April 30, 1995

Geographic area of project: Prince William Sound

Principal Investigator: A/ KM_ - _ Date: g/if/‘?“i

Beverly A. Aglgh, Wilfllife Biologist
DOI-FWS (Region 7

Project Manager:‘@%kpam: s / 3/ / 74

David B. irons, Wildlife Biologist
DOI-FWS (Region 7)




B. INTRODUCTION

The waters and shorelines of Prince William Sound (PWS) support abundant
marine bird and sea otter populations throughout the year (Isleib and Kessel 1973,
Hogan and Murk 1982, lrons et al. 1988a). Potential injuries to marine birds from
exposure to the T/V Exxon Valdez oif spill included, but were not limited to, death,
changes in behavior, and decreased productivity. Post-spill studies, identical to
the one proposed here, suggested that the population abundance of sea otters
{Burn ms) and several marine bird species (Klosiewski and Laing ms) declined as
a result of the oil spill. Using surveys by small boats, this project will collect
additional information on the winter distribution and abundance of marine birds and
sea otters in PWS. These post-spill data will be compared to data collected
previously to ascertain trends in marine bird and sea otter distribution and
abundance in PWS. This project will benefit restoration of PWS by determining
whether populations that declined due to the spill are recovering and identifying
which species are still of concern.

C. PROJECT DESCRIPTION
1. Resources andfor Associated Services:

Marine birds and sea otters (Enhydra lutris) are the targeted resources. Nearly
30,000 bird (Piatt et al. 1990) and 300 sea otter (DeGange and Lensink 1890}
carcasses were recovered following the spill, Of these totals, 3,400 bird (Pliatt et
al. 1990} and 490 sea otter (DeGange and Lensink 1990) carcasses were from
PWS. Based on modeling studies using carcass search effort, and population
data, an estimated 300,000 - 645,000 marine birds were killed in PWS and the
northem Gulf of Alaska by the oil spill {(Ecological Consulting, Inc. 1991). The

~ majority of these birds were murres (Uria spp.; Piatt et al. 1990}. The number of
sea ofters killed in PWS by the spill was estimated {o be 2,800 otters (Garrott et
al. 1993). These estimates are probably low because they only include direct
mortality occurring in the first five months after the spill and do not include chronic
effects or loss of reproductive output.

The U.5. Fish and Wildlife Service conducted boat surveys of marine bird and sea
otter populations in PWS in 1872-73 (Dwyer et al. 1976), 1984-85 (irons et al.
1988b}, and several years following the spill (1989, 1890, 1931, and 1993;
Klosiewski and Laing ms, Agler et al. ms). These surveys documented overall
declines in PWS marine bird populations between the early 1970's (Dwyer et al.
1976) and the years after the spill. Species and species groups found to decline
{Klosiewski and Laing ms) were cormorants (Phalacrocorax spp.), scoters
{Melanitta spp.), black oystercatcher (Haematopus bachmani), scaup (Aythya
spp.}, glaucous-winged gull {Larus glaucescens), black-legged kittiwake (Rissa
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tridactyla), Arctic tern (Sterna paradisasea), pigeon quillemot (Cepphus columbay),
Brachyramphus {marbled and Kitllitz’s) murrelets (B, marmoratus and brevirostris),
and northwestem craw {Corvus caurinus). Differences were also detected
between the oiled area and non-olled area. Nine species or groups (cormorants,
harlequin duck (Histrionicus histrionicus), black oystercatcher, pigeon guillemot,
northwestern crow, foons (Gavia spp.), mew gull (Larus canus), Arctic tem, and
scoters) declined more in the oiled area (Klasiewski and Laing ms). Specific
studies of three of these specias - hatlequin duck (Patton ms), black oystercatcher
{Andres and Cody ms), and pigeon guillemot (Qakley and Kuletz ms) -
corroborated the population changes found by the boat surveys.

Burn (ms), using data from the boat surveys, documented declines in sea otter
abundance in shoreline habitats of PWS following the spill. He also detected a
continuing pattemn of significantly lower sea otter densities in oiled coastal areas,
suggesting that mortalily in or displacement of sea otters from these areas
accurred.

Winter surveys were previously conducted in 1990, 1991, and 1993, but several
more years of data collection are needed. Monte Carlo simulations using these
data examined the estimated power of the abundance estimates. The simulations
showed that power increased substantially for simulated sampling regimes in
which data were collected every year rather than every cther year over a 9-year
period (Klosiewski and Laing ms).

This project has several benefits. Restoration of marine bird and sea ctter
populations requires population estimates to determine whether recovery is
occurring or if declines are continuing. This project will benefit marine birds and
sea olters by revealing species that show continuing injury due to the T/V Exxon
Valdez oil spill. This information is necessary to plan meaningful restoration
actions.

This project will also provide valuable information on the distribution and habilat
use of these specias. Survey data from this project have been used for these
purposes by investigators of other studies on pigeon guillemots (G. Sanger, pers.
comm.), marbled murrelets (K. Kuletz, pers. comm.}, black oystercatchers (B.
Andres, pers. comm.}, and sea ofters {Bum, ms). Survey methods are flexible
anough to provide for collection of more detailed information (such as age class
data) if such information is requested by other investigators.



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

Restoration of marine bird and sea otter populations requires population estimates
to determine whether recovery is occurring or if declines are continuing. The
Trustee council has supported three years of winter marine and sea otter
popufations (1980, 1991, and 1883). Survey data from this project have been
used by investigators of other studies on marbled murrelets (K. Kuletz, pers.
comm,), black oystercatcher (B. Andres, pers. commy), pigeon guiflemots (G.
Sanger, pers. comm.}, and sea otters (D. Bum, pers. comm.).

3. Objectives

The purpose of this study was to obtain annual estimates of the winter population
of marine birds and sea otters in PWS to monitor the recovery of species whose
populations may have declined due to the T/V Exxon Valdez ol spill. The specific
objectives of this project are:

a. To determine distribution and estimate population abundance, with 85%
confidence limits, of marine bird and sea otter populations in Prince
William Sound during March 1994;

b. To determine whether the marine bird species whose populations declined
more in oilled areas than in non-ciled araas of PWS have recovered;

c. To examine the relative abundance of common species groups using data
collected in March 1972, 1973, 1990, 1991, and 1993,

d. To support restoration studies on harlequin duck, black oystercatcher,
pigeon guillemot, marbled murrelet, and sea olfters by providing data on
population changes, distribution, and habitat use of PWS populations.

4. Metho&s

a. Study Area

Prince William Sound (approximately 60° 30" N, 147° W) is a large embayment
of the northern Gulif of Alaska. The rugged coastline is dominated by the

pattern of fjords and bays. Including the mainland and more than 150 islands,
PWS contains over 5000 km of shoreline. The depth of PWS varies from less
than 1 fathom (2 m) on Middle Ground Shoal to more than 475 fathoms (870
m} east of Lone Island. The study area includes all water within PWS, as well
as land within 100 m of the shoreline. The waters on the Gulf of Alaska side




of Montague, Hinchinbrook and Hawkins Islands, as well as Orca Inlet, are
excluded.

Sampling Methods

Survey methodology will remain identical to that of post-spill surveys
conducted in 1889, 1980, 1991, (Klostewski and Laing ms) and 1993 (Agler et
al. ms). For these surveys, we will use three 25-foot fiberglass boats, which
are currently under U.8. Fish and Wildlife Service jurisdiction.

A stratified random sampling design containing 3 strata, shoreline, coastal-
pelagic, and pelagic, will be used. The shoreline stratum includes all water
within 200 m of shoreline, the strip of land within 100 m of the shore, and air
space o an altitude of 100 m (Klosiewski and Laing ms). irons et al.
(1988a,b} divided the shoreline stratum of PWS into 742 transects. For the
March survey, the number of transects are reduced to 13% of the total
shoreline fransects available because weather delays ofien extend the time
required to complete the survey.

Both the coastal-pelagic and pelagic strata consist of plots of water delineated
by 5-minute latitude and longitude intervals and exclude any water within 200
m of the coast, Coastal-pelagic plots intersect more than 1 nm {nautical mile)
of shoreline, while pelagic piots intersect less than 1 nm of shoreline. Two
north-south transect lines located 1 minute inside the east and west
boundaries of each coastal-pelagic and pelagic plot are surveyed. When a
plot is too small to contain two transects due to intersection with land, it is
combined with an adjacent plot.

Data Analysis
As in previous surveys (Klosiewski and Laing ms, Agler et al. ms), we will use

a ratio estimator {Cochran 1877) to estimate population abundance. Each
stratum population for a given species or species group will be calculated as:

Y=XR (1

where:

L



Y= population estimate for a stratum
X= fotal area of all transects in the stratum

Estimated variance of the population estimate will be calculated as follows:

}E}:{}’;"éx;}z 2
\:,(,;,):Xg N-n l it ( )
nN x*  n-1

where:

W(Y)= estimated variance of ¥

y= number of birds counted on ith transect

x= area of ith transect sampled

N= total number of transects in the stratum

n= number of sampled transects in the stratum

x= mean area of all transects sampled in the stratum

For the coastal-pelagic and pelagic strata, there will be two deviations from the
procedures shown. First, we will estimate y, as the density of birds counted in
transects multiplied by the area of the sampled block. Second, we will not
include the finite population correction factor {fpc = (N-nY/N) shown in the
variance formula {Formula 2) because the transect lines within plots are
chosen systematically rather than randomiy.

Population estimates for each species and species groups will be added to
other post-oil spill population estimates o determine population trends.
Regression analyses will be used to determine the recovery of injured species
and population changes of other species.

Alternatives
We considerad using aerial surveys as an alternative to boat surveys.

Visibility bias is the main disadvantage to conducting marine bird surveys from
the air. For example, in July 1989, boal-based observers surveyed 1/3 of the

g




PWS shoreline and counted 982 harlequin ducks; whereas, aerial observers
counted only 705 for the total shoreline of PWS (Kloslewski and Hotchkiss
ms). Accompanying this bias is a high variance in population estimates.
Moreover, aerial surveys have typically required the same amount of time to
complete because of flying limitations imposed by PWS weather, thus aarial
surveys offer no temporal advantage.

5. Location

This study will be conducted in PWS. The study area includes all water within
PWS, as well as jand within 100 m of the shoreline including oiled and non-oiled
areas. The waters on the Gulf of Alaska side of Montague, Hinchinbrook and
Hawkins Islands, as well as Orca Inlet, are exciuded.

6. Technical Support

All technical aspects, such as GIS, will be conducted by project personnel,
therefore outside technical support is not needed.

7. Contracts

This project includes one contract of approximately $18,000 for logistical support.
A vessel large enough to provide lodging and meals for 9 people and 300 gallons
of fuel per day will be chartered for logistical support and safety during the winter
survey. ‘
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. SCHEDULES

1. FY1994 Milestones

Jan - Feb 84: Prepare Detailed Study Plan, hire personnel, make logistical
arrangements for winter survey

Mar 94: Conduct winter survey in PWS

Apr 94. Return equipment and personne! to Anchorage, enter data, and
clean and store equipment

Sept 94: Analyze data from March 1994 survey
2. FY1995 Milestones

Oct 94: Compile report of 1994 survey

Nov 830, 94;  Draft Report to Qi Spill Coordinator
Jan 15, 85 Draft Report to Peer Review Commitice

Apr 30, 95: Final Report complete



3. Project Personnel .

JOB TITLE GS MONTHS " RESPONSIBILITIES
LEVEL
FY 94 FY 95
Project Leader (GS-9/11  Jan- Sep Oct-Feb 1) coordinating the collection of field
data

2) timely reporting of data in draft
and final reports

Biologist GS-9 Mar - Aug Oct - Feb 1) assist project leader
GS-9 Mar - Aug 2} coordinates logistics for fisld
surveys
3) organizes GiS database
Biological GS-5 Mar-Apr 1) participates in data collection
Technician GS-5 2) assists with logistics and
GS-5 preparation of eguipment
GS-5 3) performs data entry
- GS-5
G8-5

4. Logistics .

Surveys will require the use of three 25-foot vessels that are currently under U.S.
Fish and Wildlife Service jurisdiction. In addition, a larger vessel will be chartered
for fuel, lodging, and meals in remote areas during the winter survey.

EXISTING AGENCY PROGRAM

The Division of Migratory Bird Management of USFWS monitors reproduction of
black-legged kittiwakes in PWS with base money. Without funding from the
Trustee Councll, winter seabird populations would not be monitored by USFWS.
With approval of the forage fish studies in PWS, Project 84320 will be collecting
data on forage fish ($600 K). Project 94102 will be collecting data on murrelet
foraging requirements ($231.5 K), and Project 94173 will be the Pigeon guillemot
recovery monitoring project ($201.1K) in PWS.
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. F. ENVIRONMENTAL COMPLIANCE/PERMIT COORDINATION STATUS

This study relies on observations from boats and is a non-intrusive study. Based
on a review of the CEQ regulation 40 CFR 1500-1508, this study has been
determined to be categorically exempt from the requirements of NEPA in
accordance with 40 CFR 1508.4.

G. PERFORMANCE MONITORING
1. Chain-of-command

Chief of Migratory Bird Management - Robert Leedy

Project Leader, Marine and Coastal Bird Project - Kenton . Wohl

Project Manager, Marine Bird and Sea Otter Surveys- David B. frons

Principal Investigator, Marine Bird and Sea Otter Survays - Beverly A. Agler
Assistant Principal Investigator, Marine Bird and Sea Otter Surveys- Pam Seiser
Assistant Principal investigator, Marine Bird and Sea Otter Surveys- Steve Kendall

The Assistant Principal Investigators and Biclogical Technicians report to the

Principal Investigator, The Principal Investigator reports to Project Manager. The
Project Manager is supervised by the Project Leader of the Marine and Coastal
Bird Project, and the Project Leader is supervised by the Chief of Migratory Bird

. Management.

2. Backup Strategies

If personnel changes occur, replacements will be hired and trained accordingly.
Despite personnel changes and other logistical obstacles, Migratory Bird
Management has successfully conducted this type of survey for several years;
therefore, have proven project time frames can be met.

3. Qualit}assurance and Control Plan

To ensure that project design and procedures are followed, (1) all crew members
will partake in training surveys prior to initial surveys, (2) one person on each boat
will be responsible for maintaining consistent data collection procedures, (3)
standardized forms will be used during data coliection, {(4) data forms will be
checked at the end of each day o ensure the integrity of the data, and (5) all dala
entered into the computer will be carefully checked for errors. In addition, an
observer manual and a transect guide were developed to maintain consistency in
data collection over time and among observers. Use of global positioning systems
{GPS) for finding and checking transect coordinates will help insure data accuracy

as well.
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H. COORDINATION OF INTEGRATED RESEARCH EFFORT .

This project will provide valuable information on the distribution and habitat use of
marine and coastal birds and sea otfters in PWS. This project is being coordinated
with other DOI-FWS and NBS seabird monitoring studies in PWS and elsewhere (ie.-
Lower Cook Inlet, Southeast Alaska). Survey data from this project will be

available for use by investigators of other studies on harisqum ducks, marbled
murrelets, black oystercatchers, and sea ofters.

. PUBLIC PROCESS

A work plan describing the proposed FY94 study was submitted {o the Exxon
Valdez Trustee Council in the fall of 1993, and this document was available to the
public for review. The final report of this project will be available upon request to
the general public. The privale business sector are being given the opportunity to
bid on the 1994 vesse! contract work.

J. PERSONNEL QUALIFICATIONS
1. Principal Investigator - Beverly A. Agler, Wildlife Biologist, GS-9/11.

Beverly Agler received her M.S. degree in Wildlife Management from University of
Maine, Orono in 1992 and her B.A. degree in Human Ecology from College of the ,
Atlantic in 1981, Ms. Agler has worked for the U. S. Fish and Wildlife Service ' .
since May, 1993 as Project Leader of the Prince William Sound, Lower Cook Inlet,

and Southeast Alaska population surveys of marine birds and sea otters. Prior o

her arrival in Alaska, she patticipated in a joint National Science Foundation,

National Qceanographic and Aeronautics Administration, University of Washington,

and College of the Allantic study of Antarctic seabirds and marine mammals. For

over 10 years, she was the Project Director of the North Atlantic Fin Whale

Catalogue, based at College of the Atlantic in Bar Harbor, Maine. She

coordinated a collaborative study of fin whales in the western North Atlantic,

including coordinating photographic identification of individuals, and genetic
differentiation of individuals using skin biopsies. In addition to her work at College

of the Atlantic, Ms. Agler was the Head Naturalist for Maine Whalewatch in

Northeast Harbor, Maine, In this position, she led day-long offshore trips to study
marine mammals and seabirds.

Selected Publications:

Agler, B. A. 1982, Pholographic identification of individuat fin whales {Bafaenopiera physa;*us} in
the Gulf of Maine. Masler’s Thesis, University of Maine, Orone. 187 pp.
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Agter, B. A, 1982, Testing the reliability of photographic identification of individual fin whales
{Balaenoptera physalusy, Rep. int. Whal. Commn. 42:731-7.

Agler, B. A, and 8. K. Katona. 1887. Photo-identification of finback whales. Whalewaicher 21:3-
8.

Agler, B. A., 5. K. Katona, and B. Bowman, 1388, Maing's biggest wildliife mystery: a Maing
endangered and nongame wiidiife fund project report. Maine Fish and Wildlife 30:10-1.

Agler, B. A, 1 A Beard, B. S. Bowman, H. D. Corbelt, 5. E. Frohock, M. P, Hawvarmals, S. K.
Katona, 8. 8. Sadove, and . £. Seipt. 1990, Fin whale, (Balasnoptera physalus)
photographic identification: methodology and prefiminary results from the western North
Attantic. Rep. int, Whal. Commn {special issug 12):349-56,

Agler, B. A, K. A, Bobertson, D. DenDanto, B, K. Katona, 4. M. Allen, S. E. Frohock, | E. Seipt,
and R. &. Bowman., 1892, The use of photographic identification for studying individual fin
whales (Balasnoptera physalusy in the Guif of Maine. Rep. int. Whai, Commn 42:711-22.

Agler, B. A, R. L. Schooley, S. E. Frohock, 8. K. Katona, and L E. Seipl. 1982, Reproduction of
photographically identified fin whales, Balaenoptora physalus, in the Gulf of Maine. J. Mamm.
T4{(By577-87.

Agler, B. A, iIn review. The effects of photographic matching errors population estimates of fin
whales using caplure-recapture dala. Submittad to Rep. int. Whal. Commn,

Agler, B. A, K. A, Roberison, and D, DenDanto. In review. The value of scars for the photo-
identification of individual fin whales, Submitted to Can. J. Zool,

-

2. Project Manager - David B. Irons, Ph.D, Wildlife Biologist, GS-12.

David lrons received his Ph.D from the U, of CA, lrvine in 1882, His

dissertation was on the foraging ecology and breeding biology of the black-legged
kittiwake. The field work for this study was conducted in Prince William Sound.
frons received his M. 3. from Oregon State University in 1982 where he studied
foraging behavior of glaucous-wingsd gulls in relation o the presence of sea
otters. Irons conducted marine birds and sea otter surveys in PWS in 1984 and
1985. He has been studying kittiwakes in PWS for 11 years and completed EVOS
kittiwake damage assessment study. lrons has overseen several seabird studies in
the past few years including a marine bird and sea otter survey in PWS and in
Cook Inlet, a seabird monitoring study on Little Diomede Island, and a cost of
reproduction study on kittiwakes. frons has authored and co-authored several
reports and publications on seabirds and has made several presentations at
scientific conferences.

Selected Seabird Publications;

lrons, D. B, 1892, Faclors affecting black-legged kithwake reproductive success. Unpubl, PRD
Dissertation. Univ. of California, Irvine.

13



S . R. G. Anthony, and J. A, Estes. 1986. Foraging strategies of glaucous-winged gulls in a
rocky intertidal community. Ecology 67:1460-74.

. Inreview. Size and productivity of black-legged kittiwake colonies in Prince William
Sound, Alaska before and afler the T/V Exxon Valdez ol spill. Submitted 1o Auk.

- Inprep. Foraging site fidelily and tidal rhythms in individual black-legged kitthwakes.

. it prep. Flexible foraging behavior in seabirds: short-lerm bulfer and long-term tradeof?
- Inprep. The role of food availability in sibling aggression and brood reduction of the
black-legged kittiwake.

Hatch, 5. A, G. V. Byrd, B. B. lrons, and G. L. Hunl. 1883, Status and ecology of kittiwakes in
the North Pacific Ocean. Pages 140-53 jn K. Vermeer, K. T. Briggs, K. H. Morgan, and D.
Siegel-Causey, eds. The siaius, ecology and consarvation of marine birds of the North
Pacific, Can. WildL. Serv., Spec. Publ., Oltawa, Canada.

Hogan, M. £, and D. B lrons. 1985. Waterbirds and marine mammals. Pages in M. J. Hameedi,
and D. G. Shaw, eds. Environmental management of Port Valdaez, Alaska: scientific basis and
practical resulls. Springer-Verlag, New York.

Vermeer, K., and D. B. lrons. 1881, The glaucous-winged gull on the Pacific Coast of North
America. Acta Twentieth Congressus Internationalis Omithogici:2378-83.

K. BUDGET

Cost breakdowns for the FY94 restoration project are shown on Forms 2A and 2B.
The cost shown for FY94 ($188.6K) is the amount necessary to write the FY93
report ($41.6K), conduct the winter survey ($104.6), and prepare the FY94 report
($42.4K).
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B. INTRODUCTION

C. PROJECT DESCRIPTION

This is a multi-year project designed to estimate the degree of diet overlap among
forage fish species in PWS. The carrying capacity of PWS for forage fish is a
function of primary and secondary productivity and the degree of prey resource
partitioning {Cooney 1993). Our present lack of knowledge regarding prey resource
partitioning among forage fish limits our ability to estimate the carrying capacity of
PWS {Cooney 1983}, Prey resource partitioning among forage fish species is a
function of the degree of habitat and diet overlap among species. The NOAA
contractor will evaluate the degree of habitat overlap among forage fish species.

A pilot study will be conducted during the first year of the project to obtain data
needed to refine sample size estimates, evaluate several analytical techniques for
describing diet overlap and prey electivity, and determine if prey categories can be
pooled in future years. In addition, we will test for differences in prey compaosition
{abundance & biomass) and stomach fuliness (% body weight) between two
ifaboratories. The results from the first year of study will be used {o refine the
study design used in the future years,

1. Resources and/or Associated Services:

This project will focus on aduit and juvenile fish that compose the prey resources
{forage fish} used by apex predators {(marine birds and mammals}. Important forage
fish species may include Pacific herring {Clupea harengus pallasii, Pacific sandlance
(Ammodytes hexapterus), capelin (Maflotus villosus), walleye pollock {Theragra
chalcogramma), Pacific cod (Gadus macrocephaius), and juvenile salmon
{Oncorhynchus spp.). The information obtained from the study will also contribute
to our understanding of the mechanisms affecting population dynamics of forage
fish.

2. Relation to Other Damage Assessment/Restoration Work:

This project will complement the Sound Ecosystem Assessment (SEA} program.
SEA is a multi-disciplinary program designed to develop an understanding of the
mechanisms regulating ecosystem function in PWS, During its first year, SEA will
focus on the interactions of pink salmon and herring with other components of the
PWS ecosystem. The Salmon Predator and Salmon Growth and Mortality
components of the SEA program will collect samples for this project during the
May and June sampling periods {Table 1}.




3. Objectives:
o . ‘This project will achieve the following objectives during the 19394 season:

1. Collect samples of forage fish for analysis of stomach contents as well as
available prey {zooplankton and epibenthic invertebrates} in three habitat
types during four time periods,

2. Conduct ¥abaratory analyses of epibenthic invertebrate/zooplankton
samples and fish stomach contents.

3. Test for differences in the measurement of prey composition {abundance
& biomass} and stomach fuliness (% body weight) between iaboratories.

4, Assess diel changes in prey composition and diet overlap.

5. Evaluate statistical/quantitative technigques for describing diet overlap and
dietary preference and develop sample size estimates for the 1995
season.

4. Methods:

. Objective 1»

A stratified-random sampling design will be employed to estimate diet overiap and
prey electivity among forage fish species. Strata will be established based upon
date {May, June, July, August) and habitat type {shallow bay, moderate-siope
passage, offshore}. Site will be used as the sample unit in the analysis. Samples
will be collected between 1500 and 2100 hours from approximately 12 randomly
selected sites within each stratum. A randomly selected sample of fifteen
individuals {whole fish} will be preserved (10% buffered formaidehyde solution)
from each species in each net set. In cases where distinct size classes occur within
species, samples will be preserved from each size class. Size related shifts in diet
have been noted in severat fish species including Pacific cod (Gadus
macrocephalus, Livingston 1989} and walleye pollock {Theragra chalcogramma.,
Dwyer et al. 1987).

During May and June, the field sampling for this project will be conducted as part
of the SEA program (Salmon Growth and Mortality and Salmon Predation
components}. In nearshore habitats and shallow bays, fish will be collected using
tow nets (& m X 3 m, 1.0 cm stretch mash in codend), beach seinegs {40 m long,
0.5 cm stretch mesh), and purse seines {70 m long, 0.5 cm stretch mesh)} ,
deployed froma 6 m long aluminum skiff. An approximately 25 m long vessel will
provide logistical support to the field crew (see SEA: Salmon Growth and Mortality
DPD). In shallow nearshore habitats, fish schools will be located from visual

. surveys. The Nearshore Fish component of the SEA program will provide data on

3



fish distribution to the sampiing crew. Fish schools will be randomly sampled. An
approximately 25 m trawl vessel will sample fish in offshore areas using 8 40 m x

Predator DPD). The cod end of the the traw! will be lined with approximately 2.0
cm stretch-mesh web to retain smali specimens. Data from the net sounder will be
used 1o insure that the number of fish caught in each set does not greatly exceed
required sample sizes. A smaller mid-water trawl net § m x 3 m {cod-end 1.0 cm
stretch mash) will be used to sample small fish in deep water areas.

During July and August, the field sampling for this project will be conducted in
cooperation with the NOAA contractor, The sampling gear used in nearshore
habitats will be the same at that described above (sge SEA: Salmon Growth and
Mortality DPD). In offshore habitats, samples will be collected with a mid-water
trawl net. Net specifications will be determined by the NOAA contractor,

Quantitative samples of available prey resources will be coflected at each site
where fish are taken for stomach contents analysis. A ring-net {0.5 m diamater,
100 micron mesh} will be towed vertically from 2 m above the substrate to the
surface. Epibenthic prey will be sampled with a pump at five replicate sites near
each net-set site. A plexiglass frame (0.6 m x 0.6 m x 1 m) will be placed over the
substrate at each sample site, and epibenthic animals removed with the pump.
Each sampie will be passed through a ring net {100 micron mesh} to retain prey
animals. Epibenthic invertebrate samples from the five replicate sites will be ,
combined in a single sample bottle. All samples will be preserved in 10% buffered
formaidehyde solution.

Objective 2.

Stomach contents analyses will be conducted after a minimum of 20 days of
preservation in 10% formaldehyde solution. Whole fish will be blot dried, weighed
to the nearest 0.01 g, and measured to the nearest 0.5 mm. Fish wet weight will
be converted to dry weight using literature conversion factors when possible (Volk
et al. 1984, Harris 1986}, If literature values are not available, wet weight to dry
weight conversion factors will be estimated from a sample {n = 100} of individuals
from a range of sizes. Total stomach weight including contents and lining will be
measured to an accuracy of 0.1 mg. Fish showing evidence of regurgitation will
not be included in the analysis. A sample of individuals from a range of sizes

{n =100} will be used 10 estimate a regression gquation relating fish total length to
stomach lining weight, Total stomach contents weight will be estimated by

in the gut will be identified to the lowest possible taxonomic level and enumerated.
Prey biomass in each category will be estimated by the product of prey abundance
and average prey dry weight {Cooney &t al. 1981, J. Landingham pers. comm.)}.
When literature values are not available, mean dry weight will be determined by
weighing a sample of intact specimens of gach taxon dried at 60°C until weight is
stabilized. Diet compaosition will be expressed as a proportion of total abundance .

and stomach contents weight. Stomach fullness will be expressed as a proportion
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of fish body {dry} weight.

The composition of available prey resources will be estimated from laboratory
analyses of ring net and epibenthic pump samples. Zooplankton and epibenthic
invertebrates will be identified to the lowsest possible taxonomic level. A Hansen-
stempel pipette will be used to collect two 1 mi random subsamples from each
sample bottie. Animals will be identifiad and enumerated in each subsample. Total
biomass in each taxonomic group will be estimated by the product of average body
weight and abundance. Literature values for average body weight of each species
or size class will be used when available {Cooney et al. 1981, J. Landingham pers.
comim.). When literature values arg not available, mean dry weight will be
determined by weighing a sample of intact specimens from each taxon dried at
60°C until weight is stabilized. The composition of available prey will be described
by pooling the data from epibenthic and zooplankton samples standardized to a 1
m? surface area.

Objective 3:

A subsample of each forage speciesfsize-class from each site {n=5 fish} will be
sent to each of the two laboratories for analysis of stomach contents. A Paired-t
statistic will be used 1o test for differences between laboratories in the
measurement of ahsolute and relative abundance and biomass of each prey item
and in the measurement of stomach fullness. A Multivariate analysis of variance
{(MANOVA]) statistic will be used initially to test for no overall laboratory effect on
diet compaosition of each forage fish. Tests will be conducted at the P=.05
significance level.

Objective 4.

Forage fish samples (n=15} will be collected for stomach contents analysis in one
habitat type at midnight, 0400, 0800, 1200, 1600, and 2000 hours. A study area
will be selected where several species of forage fish are available. Samples will be
collected and processed as described under objectives 1 & 2. MANOVA {for
biomass data} and a discrete data analysis {for abundance data} will be used to test
for temporal changes in diet composition of the forage fish species. A
tranformation of the data may be required for analysis of variance procedures
{Willette 1993}, Diet overlap indices {sse objective 5} will be used to evaluate diel
patterns of diet similarity between pairs of forage fish. If significant diel changes in
diet overlap are detected, time of day will be incorporated into the sampling design
in future years.

Objective 5.

Several statistical/guantitative methods of assessing diet overlap and prey
composition patterns will be investigated. Occurrence rates of prey items in the
diet of each forage species will be recorded prior to pooling the data from each net
sample. Diet overtap indices such as Morisita’s {1959} Measure for abundance
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corraspondence ana!ys s} will be used to graphscaity evaluate diet simiiarsty
pattems ané prey resource composstson and to test for differences in dzet and prey
Kem;}mn 1987}, iv%e\ké {‘2961} 'eiectivity index and Man!y sa pha (Maniy et al.
1972} will be used 10 measure dietary preferences of each forage species.

Preference for each avallable prey item will be compared among forage species and

habitat types. MANOVA methods will be used to statistically assess prey and diet
composition and dietary preference {e.g., Manly 1886, Johnson and Wichern
1988]. if necessary, the data will be transformed to mest the assumption of
residual ncrmaiity Resuits from these analyses will be used to help devslop a
broad-scale sampling design for the 1995 season. Variance estimates of diet
overlap and prey composition will be used to select within-stratum sample sizes to
meet desired precision requirements {Cochran 1877},

5. Location:
The field sampling component of this study will be conducted in PWS. Laboratory

analyses will be conducted at the NMFS Auke Bay Laboratory and University of
Alaska Fairbanks.

6. Technical Support:

Technical support regarding laboratory prey resource and stomach contents

analyses will be provided by staff at the NMFS Auke Bay Laboratory and University

of Alaska Fairbanks.

7. Contracts:

The University of Alaska Fairbanks will provide laboratory stomach contents
analysis through a Restricted Services Agreement,




'D.  SCHEDULES
Thé*ﬁeid season for this project will be from April to August of sach year.

Laboratory and data analysis will be conducted during the remainder of the year
{Table 1}.

Table 1: Schedule of project activities related to 1994 field season,

Time Period Activity

May 15 - May 26 Field Sampling in SEA program

June 15 - June 26 Field Sampling in SEA program

July 15 - July 26 Field Sampling with NOAA ‘

. contractor

August 15 - August 26 Field Sampling with NOAA
contractor

Laboratory & Data Anal :

June 1 - December 31, 1994 Conduct stomach contents
analysis

January 1, 1995 - March 31, 1995 Analyze data and prepare
annual report.

April 1, 1995 Submit annual project report

E. EXISTING AGENCY PROGRAM

F. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

This project will qualify for an exclusion from the requirements of the National
Environmental Policy Act. The project will not cause a significant environmental
impact.

ES

G.  PERFORMANCE MONITORING

An annual report detailing the results from the previous year’s investigations will
be submitted by April 1 of each year.



H.  COORDINATION OF INTEGRATED RESEARCH EFFORT

This pm;ect wﬂi‘ba hcghiy mtegrated wzth several components of the SEA Program.

tampetature»»dapth {CTD) proﬂ ars and Acoustic Doppler Current Profilers (ADCP)
will be deployed from a mid-water trawl vessel. Within the Nearshore Fish
component, hydroacoustic data will be obtained in offshore habitats from a mid-
water trawl vessel and in nearshore habitats from small hydroacoustic survey
boats. Within the Zooplankton and Phytoplankton components, zooplankton and
water samples will be collected using nets and water bottles. The Salmon Growth
and Salmon Predation components of SEA will collect forage fish samples for later
stomach contents analysis in offshore and nearshore habitats using mid-water
trawls, and beach and purse seines. Age-weight-length data will be collected from
the forage fish to accompany hydroacoustic data. Salmon Predation will provide a
research platform for one marine bird observer in cooperation with the USFWS
component of Forage Fish. An additional marine bird observer will be accomodated
on each of the seine vessals, if possible. All data collected as part of SEA will be
provided to the Information and Modeling component for use in development and
implementation of ecosystem models.

L PUBLIC PROCESS

J. PERSONNEL QUALIFICATIONS

Mark Willette

Alaska Department of Fish and Game

Commercial Fisheries Management and Development Division
P.O. Box 669

Cordova, Alaska 99574

{8071424-3214

EMPLOYMENT:

March 1991 - present: Area Biologist with the Alaska Department of Fish
and Game, Commercial Fisheries Management and Development Division in
Cordova, Alaska. Supervised by Dr. Stephen Fried. Conduct various fisheries
enhancement and evaluation projects in PWS including juvenile salmon
growth studies, lake stocking, limnological investigations of sockeye salmon
producing lakes, and guality control of coded-wire tagging at private
hatcheries, Conduct fisheries oceanographic studies in PWS in cooperation
with private hatcheries and University of Alaska investigators. Chairman of
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PWS Regional Planning Team. Principal Investigator: Natural Resource
Damage Assessment Study FS4A: Injury Assessment for Juvenile Salmon in
Prince William Sound; Restoration Project R105: Survey and Evaluation of
Instream Habitat and Stock Restoration Techniques for Wild Salmon in
Prince William Sound; Restoration Project 93024: Restoration of the Coghill
Lake Sockeye Salmon Stock.

March 1986 - February 1991: Fisheries Instructor/ Assistant Reseach
Professor, University of Alaska Fairbanks, School of Fisheries & Ocean
Sciences, Supervised by Dr. Don Kramer. Conduct research on the effects of
oceanographic conditions on the growth and survival of juvenile salmon in
PWS, fish bioenergetics in an arctic lagoon ecosystem, age and growth of
juvenile fish in the Chukchi and Bering Seas, ocean temperature variability in
the North Pacific Ocean and effects on pink salmon production, salmon
feeding on the high seas. Design and implement a program of education,
research, and public service to promote fisheries development in northwest
Alaska. Teach college level course in oceanography. Teach a marine safety
and vocational training courses in fisheries.

EDUCATION:

1985 Master of Science, Fisheries Oceanography, University of Aiaska
Fairbanks.

1983 Bachelor of Science, Fisheries Science, University of Alaska Fairbanks.

Stan R. Carlson

Alaska Department of Fish and Game

Commercial Fisheries Management and Development Division
34828 Kalifornsky Beach Rd, Suite B

Soldotna, Alaska 99669

{907)262-3368

EMPLOYMENT:

January 1993- present: Biometrician for the Alaska Department of Fish and
Game, Limnology Section, Commercial Fisheries Management and Develop
Division, Soldotna, Alaska. Supervised by Dr. Dana Schmidt. Conduct
statistical data analyses to evaluate factors that affect dynamics of the biota
in lake ecosystems. Design limnological experiments and determine methods
to estimate zooplankton and salmon abundance. Develop and approve
methods to estimate hatchery contributions to the fishery. Deveiop, review,
and conduct statistical analyses for projects related to the impact of oil on

- commercial fishery species. Provide biometrical consulting to area and
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regional biologists and statewide limnologists.

November 1991 - January 1993: Mathematical Statistician for the Natlonal .
Marine Fisheries Service, Auke Bay Laboratory, Juneau, Alaska. Supervised

by Mr. Steven Ignell. Conduct statistical studies on community attributes of

pelagic fauna in the north Pacific Ocean. Provide biometrical consulting,

technical editing, and collaborative input on projects such as salmon bycatch

and climate change studies.

January 1989 - May 1991: Statistics Teacher, Experimental Statistics
Department, New Mexico State University, Las Cruces. Supervised by Dr.
Michael Ames. Instruct laboratory courses in statistics for undergraduate
science majors.

May - August 1990: Research Specialist {statistician), Department of
Entomology, Plant Pathology, and Weed Science, New Mexico State
University. Dr. Ellis Huddleston, Supervisor. Provide statistical modeling,
analysis, and design of experiments related to agricultural field studies and
pest management programs.

May - December 1988: Field Biologist, Biology Department, New Mexico
State University. Supervised by Mr. Roger Skaggs. Conduct field
population surveys and habitat analyses of night birds in Lincoln National
Forest, New Mexico. Collect field data, supervise field personnel, and
maintain data records. Develop operational strategies and conduct follow-up
statistical estimation procedures.

August 1985 - June 1988: Graduate Assistant, Biology Department, New
Mexico State University. Supervised by Dr, Ralph Raitt and Dr, Walt
Whitford. Teach undergraduate biology and zoology laboratory courses.
Collect data and maintain field ecology experiments for ecological research
programs. Develop and conduct original field research on desert insect
ecology.

June 1983 - May 1985: Research Specialist, Gordon Environmental Studies
Laboratory, University of Montana, Missoula. Supervised by Dr. Philip
Tourangeau. Manage data, conduct quality assurance/control procedures,
and perform statistical analyses for environmental science projects. Aid in
the design and implementation of field research, primarily in the area of
pollution biomonitoring.

EDUCATION:

1991 Master of Science, Experimental Statistics, New Mexico State
University.

1988 Master of Science, Biology {ecology), New Mexico State University. .
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1983 Bachslor of Arts, Environmental Biology, University of Montana.

K. BUDGET

Table 2: Budget summary for the Saimon Predation component of the SEA
program in FY94, FY95, and FY86 and beyond. Budgets for FY95 and
- beyond may change as information from the first year of study is
applied to refine the methodology.

Line item - FY94 FYes FY36 and beyond
Personne!l T 23.7 48.5 46.5
Travel 0.0 1.2 1.2
Contractual 41.6 103.6 103.6
Supplies 1.4 2.8 2.8
Equipment 0.0 0.0 0.0
Total t 68.7 154.1 154.1
Indirect Costs 8.7 14.2 14.2
. Grand Total 75.4 168.3 - 168.3

11



L. REFERENCES

Cochran, W.G. 1977. Sampling Techniques. John Wiley and Sons, Inc., New .
York. _

Cooney, R.T., D. Urquhart, and D. Barnard. 1981. The behavior, feeding
biology, and growth of hatchery released pink and chum saimon fry in Prince
William Sound, Alaska. University of Alaska, Sea Grant Rep. 81-5. 114p.

Cooney, R.T. 1993. A theoretical evaluation of the carrying capacity of Prince
William Sound, Alaska for juvenile Pacific salmon. Fish. Res. 18: 1-17.

Digby, P.G.N. and R.A. Kempton. 1987. Multivariate Analysis of Ecological
Communities. Chapman and Hall, London.

Dwyer, D.A., K.M. Bailay, P.A. Livingston. 1887. Feeding habits and daily ration
of walleye pollock {Theragra chalcograrmma) in the eastern Bering Sea with special
reference to cannibalism. Can. J. Fish. Aquat. Sci. 44: 1972-1984.

Harris, R.K., T. Nishivama and A.J. Paul. 1986. Carbon, nitrogen and caloric
content of eggs, larvae, and juveniles of the walleye pollock, Theragra
chalcogramma. J. Fish. Biol. 29: 87-98.

Horn, H.8. 1866. Measurement of "overlap” in comparative ecological studies.
Am. Natur. 100: 418-424.

iviev, V.§. 1961. Experimental Ecology df the Feeding of Fishes. Yale
University Press, New Haven, Conn.

Johnson, R.A, and D.W. Wichern. 1988. Applied Multivariate Statistical
Analysis. Prentice-Hall, New Jersey.

Krebs, C.J. 1988. Ecological Methodology. Harper and Row, New York.

Landingham, J. Auke Bay Laboratory, National Marine Fisheries Service, 11305
Glacier Hwy., Juneau, Alaska. 93801-8626.

Livingston, P.A, 1988, interannual trends in Pacific cod, Gadus macrocephalus,
predation on three commercially important ¢rab species in the eastern Bering Sea.
Fish. Bull, 87: 807-827.

Ludwig, J.A. and J.F, Reynolds. 1988. Statistical Ecology: a primer on methods
and computing. John Wiley and Sons, Inc., new York,

Manly, B.F.J., P. Miller, L.M. Cook. 1972, Analysis of a selective predation
experiment. Amer. Nat. 106: 718-736. .

12



“Manly, B.F.J. 1986. Multivariate statistical methods: a primer. Chapman and
_Hall, London and New York.

Morisita, M. 1859. Measuring of interspecific association and similarity between
communities. Mem. Fac. Sci. Kyushu Univ. Ser. E{Biol.} 3: 65-80.

Volk, E.C., R.C. Wissmar, C.A. Simenstad, and D.M. Eggers. 1984. Relationship
between otofith microstructure and the growth of juvneile chum salmon
{Oncorhynchus keta) under different prey rations. Can. J. Fish. Aquat, Sci, 41:
126-133.

Wiiiette; T.M. 1993. Impacts of the ExXon Valdez oil spill on the migration,
growth, and survival of juvenile pink salmon in Prince William Sound. In:

Proceedings of the Exxon Valdez Oif Spill Symposium, February 19893, Anchorage,
Alaska (in press).

13



EXXON VALDEZ TRUSTEE COUNCIL
1994 Federa! Fiscatl Year Project Budget
Octobsr 1, 1993 - September 30, 1994

Praject Description; Forage Fish influsncs on Injured Species - This project will determine tamparal and spatial distribution, abundance, and asvailability of
important prey species (e.g. herring, pollack, sand lance, caplin, euphausiids, copspods) in PWS; detarmine how important biotic ard abiotic factors affect

both short- and  long-term distribution and sbundance of pray species; and determing how pradstor distribution, abundance, and foraging strategy coingids
with forage fish distsibution and abundance.

Budgst Category: 1993 Projact No. |93 Report/ | Remaining
e e e ‘94 Interim*;  Cost** Total
Authorized FFY 931 FFY 94 FFY 834 FFY 94 FEY 85 Comment

Personnel $0.0 $0.0 $130.1 $130.1 $96.5
Teavel $0.0 $0.0 $14.0 $14.0 $13.2
Contractusl $6.0 $0.0 $391.6 $391.6 3603.6
Commoditias $Q.0 $0.0 6.7 $6.7 $2.8
Equipment $0.0 $0.0 $0.0 $0.0 1§ 500
Capital Qutiay 0.0 50.0 $0.0 30.0 | %0.0
Subtotal $0.0 $0.0 $542.4 $542.4 $716.1

Genaral Administration 0.0 $0.0 $44.2 $44.2 $44.2
Project Total 80.G $0.0 $586.6 1 §586.6 $7680.3
Futi-time Eguivalents {(FTE) 0.0 0.0 231 2.3 $.4
- Doltar amﬁw}gfam shown in t’hoggands of dollars, ‘

Budgset Year Proposed Parsonnal: Reprtfintrm | Reprt/intrm | Remaining | Remaining

Position Description - Months Cost Months LCost
See Individual 3A Forms for o I
Personnel Details
3
NEPA Cost: $0.0
- ___v0Oct 1, 1993 - Jan 31, 1984
Personnel Total 0.0 $0.0 0.0 $0.01 **Feb 1, 1994 - Sep 30, 1994

Q7434793
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EXXON VALDEZ T‘E COUNCIL

1994 Fadsral Fiscal Year Project Budget
QOctobar 1, 1993 - Septamber 30, 1994

with forage fish distribution and abundance,

Project Description: Forage Fish Influence on Injured Species - This projact will determine temporat and spatial distribution, sbundance, and availability of
important pray. species {e.g. herring, pollack, sand lance, caplin, suphausiids, copepods) in PWS; detarmine how important biotic and abiotic factors affect
both short- and  tong-term distribution and abundance of prey species; and datermine how predator distribution, abundance, and foraging strategy coincide

Budgat Category: 1992 Project No. |93 Report/ | Remaining
O ‘G4 interim*{ Cost** Total
Authorized FFY 83t  FFY 94 FFY 94 FFY 94 FEY 95 Comment
Personnat $Q.0 $0.0 £66.0 $66.0 $80.0
Travel $0.0 $0.0 $10.0 $10.0 $12.0
Contractusl 30.0 $0.0 §3680.0 $380.0 $500.0
Commnditias 50.0 $0.0 $0.0 $0.0 $0.0
Equipmmant §0.0 $0.0 $0.0 $0.0 $0.0
Capital Qutiay $0.0 $0.0 300 $0.0 $0.0
Subtotal $0.0 $0.0 $426.0 $426.0 $562.0
General Administration $0.0 $0.0 $28.4 $29.4 - 5300
Project Total $0.0 $0.0 $455.4 $455.4 $592.0
Fuli-time Equivalents {FTE} 0.0 0.0 0.8 0.8 0.6
Dollar amounts are shnv;ﬁn in thousands of dollars,

Budget Year Proposed Personnel; Reprt/intrm | Reprt/fintrm | Remaining | Remaining

Positiors Dascription Maonths Cost Maonths Cost
Program Manager GS-12 0.0 $0.0 1.0 $6.0
Project Leader 3GS-13 Q.0 $0.0 8.0 $60.0

NEPA Cost: 50,0
*Qet 1, 1993 - Jan 31, 1994
_ Porsonnel Total .0 $0.0 9.0 $66.0H **Fab 1, 1994 - Sep 30, 1994
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Foderal Fiscal Year Project Budget
October 1, 1993 - September 30, 1884

Travel: ; ‘ Reprt/intrm| Ramaining |
Travst To Anchorage, Juneau and Seattle - 5 trips at $1K/trip 0.0 $5.0
Travel to Cordova and Prince William Sound ~ : $0.0 $8.0

Travel Total $0.0 $10.0
SRS
Contractual