








INTRODUCTION

Killer whales (Orcinus orca) are the largest species of the Delphinidae family. This species is
cosmopolitan in distribution (Heyning and Dahlheim, 1988). In 1971, studies were initiated on
killer whales occurring in British Columbia, and Puget Sound, Washington to provide baseline
data on abundance, pod structure and population productivity (Balcomb and Goebel, 1976; Bigg,
1982). Two eco-types were identified and termed transient and resident (Bigg, 1982; Bigg ef
al., 1990). The two types are genetically distinct (Hoelzel ef al., 1998) and differ in various
aspects of morphology, vocalization patterns, and habitat use (Dahlheim and Heyning, 1998).
Diets vary considerably; transient killer whales feed primarily on marine mammals (i.e., harbor
seals) whereas the resident animals predominately eat fish, such as salmon (Baird et al., 1992).
Similar killer whale studies have been conducted in Prince William Sound, Alaska (Matkin e?
al., 1994). , Resident and transient pods have also been described from Prince William Sound,
AK (Dahlheim and Matkin 1994).

Monitoring for toxic chemical contaminants in marine mammals is necessary to evaluate the risk
of deleterious effects to these animals, as well as provide a measure of the health of the
ecosystem. Organochlorines (OCs) are widespread and persistent chemical contaminants that are
frequently measured in the marine environment. Many of these compounds, including
chlorobiphenyls (CBs) and DDT, are highly lipophilic and can bioaccumulate in top level
predators of the marine food chain, such as killer whale. Many OCs, [e.g,,
hexachlorocyclohexanes (HCHs), chlorobiphenyls (CBs) and DDTs] have been detected in
remote areas of world even though the production of CBs and the use of DDTs have been banned
in the U.S. and other countries for more than 20 years (Barrie ef al., 1992; Muir ef al., 1992;
Iwata et al., 1993). However, many of these compounds are still being used in various parts of
the world and are being transported to the subarctic and arctic regions of the northern hemisphere
via prevailing global atmospheric circulation (Barrie ef al., 1992; Muir ef al., 1992; Iwata et al.,
1993).

Accumulation of certain OCs in marine mammals is linked to various deleterious biological and
physiological effects, including reproductive impairment, immune suppression and pathological
lesions (Addison 1986; Beckmen et al., 1997, Reijnders 1986). OC-induced immune
suppression may have contributed to the high mortality of striped dolphin from the Western
Mediterranean during a recent morbillivirus epizootic (Kannan et al., 1994). Other studies have
shown a decrease in immune responses in captive harbor seals fed OC-contaminated fish
compared to seals fed fish containing low levels of OCs (Ross et al., 1995; Ross et al, 1996).
Furthermore, high OC concentrations have been implicated as the cause for low reproduction in
a beluga whale population from the St. Lawrence Estuary (Martineau et al., 1987) and in
common seals fed contaminated fish from the Dutch Wadden Sea (Reijnders 1986). Exposure to
these chemical contaminants may indirectly affect populations of certain marine mammals by
increasing susceptibility to opportunistic pathogens at lower exposure levels than are necessary
to observe direct toxicity, reproductive failure or dysfunction or death.

Although killer whales have been extensively studied over the years, few chemical contaminant
data have been reported. Previous studies have measured OCs in the blubber of killer whales
from the eastern North Pacific (Calambokidis ef al. 1984; Jarman et al., 1996), Japan (Kannan e?
al., 1989) and Australia (Kemper et al., 1994). In a recent study, selected OCs were measured in
whales from the Gulf of Alaska and Prince William Sound, AK (Matkin et al., 1998). A wide
range.of OC concentrations was reported in these whales. The contaminant levels appear to be
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influenced by certain biological factors such as sex, reproductive status and birth order, as well
as diet. However, the types and levels of chemical pollutants that can induce deleterious
biological effects, as well as the processes by which they affect marine mammal health and
survival, are not fully characterized. Such information is needed to assess the relative
contribution of toxic environmental contaminants to-unusual mortalities, strandings or poor
health of marine mammals. An epidemiological approach can give important information on
associations between exposure and effects. Animportant component is such an approach is
collecting data on exposure from a range of individuals that have experienced different levels of
contaminant exposure.

NEED FOR THE PROJECT
A. Statement of Problem

Killer whales from the resident AB pod of Prince William Sound, Alaska numbered 36 animals
prior to the Exxon Valdez oil spill (EVOS). During the seven-year period after the oil spill (1989
—1996), 14 whales were missing from this pod, primarily juveniles and reproductive females
(Matkin et al., 1994). However, between 19961998, five calves were recruited and only two
additional adults were missing. Although these data indicate that the population of the AB pod is
increasing, it is too soon to determine if recovery is occurring. In addition, ten animals in the
AT1 pod, a transient pod numbering 22, that resides primarily in Prince William Sound, have not
been seen in the past eight years. Furthermore, there has been no recruitment of calves in the
AT1 group of whales during this time period. The decline of whales in the resident AB pod and
lack of recent recruitment in the transient AT1 pod may be due to natural causes or other
circumstances (e.g., fishing interactions, opportunistic pathogens). However, these losses may
also be associated with exposure to anthropogenic contaminants related to the EVOS or other
contaminant sources.

This study will provide critical OC contaminant information that may help explain why the
number of whales in the AB pod has fallen from 36 whales to 26 whales from 1988 to 1997. The
contaminant levels measured in the killer whales from waters off the coasts of Alaska (Bering
Sea, Aleutian Islands, Southeast Alaska), Washington, Oregon, and California will be compared
to the OC levels measured previously in whales from the resident AB pod and transient AT1 pod
(Matkin et al., 1998).

B. Rationale/Link to Restoration

This study proposes to use archived blubber samples collected between the years 1990-1998
from a wide geographical range of the eastern North Pacific. Additional samples will be
collected in 1999. Tissue collection, transport and archiving have been completed and is a part
of the National Marine Mammal Laboratory’s (NMML’s) ongoing killer whale monitoring
program. Thus, this project is supported by considerable cost sharing from NOAA. The results
of the proposed chemical contaminant analyses will be complemented by NMML’s database on
killer whale life history data, which are available for the same years when tissues were collected.
In addition, the study will be further complemented by a previous EVOS Trustee Council and
North Gulf Oceanic Society supported study (Restoration Project No. 97012). The proposed
study will determine how contaminant concentrations and profiles in Eastern North Pacific killer
whales compare with levels and profiles of contaminants measured in Prince William Sound
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killer whales and in other marine mammal studies that have correlated OC levels with deleterious
biological effects. Linkage of OC levels to killer whale pods with low reproduction (AT1 pod)
and population decline (AB pod) will be investigated.

C. Location

No fieldwork is proposed, as all analyses will be conducted on archived tissue samples.
Beginning in 1990, NMML began collecting and archiving blubber samples of killer whales
ranging from California to Alaska. These tissues are available for chemical contaminant analysis
to answer various questions outlined below about the accumulation of OCs and impacts on killer
whales from the eastern North Pacific. These OC concentration data will substantially increase
the contaminant database information on killer whales from California to Alaska. Contaminant
analyses will be performed at the Northwest Fisheries Science Center, National Marine Fisheries
Service, Seattle, Washington.

COMMUNITY INVOLVEMENT AND TRADITIONAL KNOWLEDGE

Samples have already been collected. Analysis results will be posted on the Qil Spill Web Site
where the public and members of the local community can easily access the information.

PROJECT DESIGN
A. Objectives
The specific objectives of this investigation are:

1. To determine the levels and profiles of selected organochlorines (OCs) in blubber of
killer whales sampled from a wide geographical range of the North Pacific.

2. To compare the OC levels and profiles in blubber of resident and transient killer whales
sampled off various sites of the Pacific Coast to OC levels and profiles previously
reported in blubber of killer whales from the resident AB pod and transient AT1 pod.

3. To compare the OC levels and profiles in blubber of resident, transient and offshore killer
whales from California to Alaska to OC levels and profiles previously reported in marine
mammals that had linkages between contaminant exposure and specific biological
effects.

B. Methods

1. Sample Collection: Approximately 100 blubber samples were acquired during the
1990-1999 field seasons by scientists from the National Marine Mammal Laboratory,
Seattle, WA. Prior to 1994, blubber samples were collected from stranded killer whales.
Between 1994-1999, blubber samples were primarily obtained using biopsy darts fired from
an air pistol powered by a CO, cartridge. The sterilized dart was fired from a range of

8-12m from each whale, hitting the animal in the upper back. The dart was retrieved from
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the water by net and the blubber portion of the biopsy sample was excised using a scalpel,
placed in a solvent rinsed glass vial and stored at —20°C.,

2. Sample Extraction, Cleanup and Analyses: Blubber samples will be analyzed for
selected organochlorines, including dioxin-like CBs and other selected CBs and pesticides
[e.g., DDTs, hexachlorobenzene (HCB)] using a high-performance liquid chromatography
coupled with photodiode array detection (HPLC/PDA) method. This method is a rapid, cost-
effective analytical procedure that provides concentrations of individual toxic CBs and other
selected organochlorines and total CB and DDT levels. Briefly, the analytes will be
extracted from the blubber by homogenization with pentane/hexane (50/50, v/v) and will be
separated from interfering compounds on a gravity-flow cleanup column (packed with
neutral, basic and acidic silica gels) eluted with methylene chloride/hexane (50/50, v/v). The
dioxin-like PCBs (PCBs 77, 105, 118, 156, 157, 169, 170, 180, 189) will be resolved from
other selected PCBs (i.e., PCBs 101, 128, 138, 153) and pesticides (o,p’-DDD, p,p’-DDD,
p,p’-DDE, o,p’-DDT, p,p’-DDT) by HPLC using a Cosmosil PYE column and will be
measured by an ultraviolet photodiode array detector.

3. Quality Assurance: The HPLC system will be calibrated daily. A sample set will consist
of 11 — 14 field samples, a method blank and quality assurance samples. Method blanks will
contain no more than five analytes that exceed four times the method detection limit (MDL),
unless the analyte is not detected in the associated blubber samples of the set. Approximately
10% of the whale blubber samples will be analyzed in duplicate to measure precision of the
method and the quality assurance criteria (relative standard deviation < 50%) will be met for
all analytes detected in the blubber samples. To monitor the accuracy of our HPLC/PDA
method, a National Institute of Standards and Technology (NIST) control whale blubber
sample will be analyzed with each sample set and concentrations of = 70% of selected
analytes (CBs 105, 118, 138, 153, 156, 170, 180, o,p'-DDD, p,p'-DDD, p,p-DDT,
hexachlorobenzene) will be within & 50% of the published reference values (Wise et al.
1993).

4. Lipid Analyses: Total lipids will be determined by thin layer chromatography coupled
with flame ionization detection (TLC/FID) using an Iatroscan Mark 5 (Iatron Laboratories,
Tokyo, Japan) (Shantha, 1992). The lipid sample extracts will be spotted on Chromarods

(Type SIIT) and developed in a solvent system containing 60:10:0.02 hexane:diethyl
ether:formic acid (v/v/v). Various classes of lipids (i.e., wax esters, triglycerides, free fatty
acids, cholesterol and polar lipids) will be separated based on polarity, with the nonpolar
compounds (i.e., wax esters) eluting first, followed by the more polar lipids (i.e.,
phospholipids). Total lipid concentrations will be calculated by adding the concentrations of
the five lipid classes for each sample and reported as percent total lipid. The Iatroscan was
operated with a hydrogen flow rate of 160 ml/min and air flow of 2000 ml/min. Data was
acquired and analyzed on a 386 PC compatible computer using TDatascan software (RSS
Inc., Bemis, TN). A four-point linear external calibration was used for quantitation. Total
lipid concentrations were calculated by adding the concentrations of the five lipid classes for
each sample and were reported as percent total lipid. Duplicate TLC/FID analyses were
performed for each sample extract and the mean value reported.

C. Cooperating Agencies, Contracts, and Other Agency Assistance
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NOAA/ECD (Krahn/Ylitalo): Perform contaminant and lipid analyses, interpretation,
conduct statistical analyses, aid in report preparation, write peer-reviewed manuscript.
NOAA/NMML (Dahlheim): Provide archived tissues and data life history summaries,
collect tissues and data life history summaries in 1999, aid in report preparation, write peer-
reviewed manuscript.

SCHEDULE

A. Measurable Project Tasks for FY00 (October 1, 1999 to September 30, 2000)

October 31: NMML provides blubber/biological data to ECD
June 30: Complete chemical contaminant analyses
August 31: Complete statistical analyses of contaminant data
April 15: Submit annual report

September 18: Submit manuscript to peer-reviewed journal

B. Project Milestones and Endpoints (October 1, 1999 to September 30, 2000)

October 31: NMML provides blubber/biological data to ECD
June 30: Complete chemical contaminant analyses

August 31: Complete statistical analyses of contaminant data
April 15; Submit annual report

September 18: Submit manuscript to peer-reviewed journal
C. Completion Date

Project will be completed by September 2000.

PUBLICATIONS AND REPORTS

An annual report will be submitted to the Council by 15 April 2000. Manuscript(s) resulting
from this research will be submitted to peer-reviewed journals by September 2000.

PROFESSIONAL CONFERENCES

The project results will be presented by the proposer or co-proposers at numerous scientific
conferences to include: 1) Marine Mammal Conference, 2) PICES Conference and 3) EVOS
Trustee Council workshop. The topic of the conferences and meetings will be contaminant
levels in North Pacific killer whales.

NORMAL AGENCY MANAGEMENT

The National Marine Fisheries Service (NMML) has already provided funding to support field
research and data collection associated with this project (1994 - 1999). Biopsy samples (i.e.,
skin samples) were collected by NMML to investigate genetic diversity of North Pacific killer
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whales. The costs associated with the analysis of blubber samples to determine contaminant
levels and profiles are outside the scope of NMML'’s or the NWFSC’s funding.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

The Environmental Conservation Division analyzed the killer whale blubber samples reported in
Restoration Project No. 97012 (Matkin ef al., 1998) and will use the same analytical procedure to
analyze the blubber samples proposed in this study. This will facilitate comparing contaminant
levels and profiles in killer whale from the Matkin et al. (1998) investigation and this study.

PROPOSED PRINCIPAL INVESTIGATOR

Dr. Margaret M. Krahn
NOAA/NMFS/NWFSC/ECD
2725 Montlake Boulevard East
Seattle, WA 98112

Phone: (206) 860-3326

FAX: (206) 860-3335

Email: Peggy Krahn@noaa.gov
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OTHER KEY PERSONNEL

Gina M. Ylitalo

Environmental Conservation Division

Northwest Fisheries Science Center

National Marine Fisheries Service

Seattle, Washington

Task: Perform contaminant and lipid analyses, interpret contaminant data, conduct statistical
analyses, aid in report preparation, write peer-reviewed manuscript.

Marilyn E. Dahlheim, Ph.D.

National Marine Fisheries Service
Alaska Fisheries Science Center
National Marine Mammal Laboratory

Seattle, Washington
Task: Provide archived tissues and data life history summaries, collect tissues in 1999, aid in

report preparation, write peer-reviewed manuscript.
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(Megaptera novaeangliae) Around Kodiak Island, Alaska. Marine Mammal Science
15(1):210-220. -

Dahlheim, M. E. and J. E. Heyning. 1998. Killer Whale Orcinus orca (Linnaeus, 1758). In:
Handbook of Marine Mammals, Vol. 6. Ed. S. Ridgway and R. Harrison, pp. 281-822.
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Hoelzel, A. R., M. Dahlheim, and S. J. Stern. 1998. Low Genetic Variation Among Killer
Whales Orcinus orca in the Eastern North Pacific and Genetic Differentiation Between
Foraging Specialists. Journal of Heredity 89:121-128.

Moore, S. E,, K. M. Stafford, M. E. Dahlheim, C. G. Fox, H. W. Braham, J. J. Polovina and
D. E. Bain. 1998. Seasonal variation in reception of fin whale calls at five geographic areas in
the North Pacific. Marine Mammal Sciencel4(3):217-225.

Dahlheim, M. E. 1997. A Photographic Catalog of Killer Whales, Orcinus orca, from the
Central Gulf of Alaska to the Southeastern Bering Sea. NOAA Technical Report NMFS 131,
54 pages.

Dahlheim, M. E, D. K. Ellifrit, and J. D. Swenson. 1997. Killer Whales of Southeast Alaska:
A Catalogue of Photo-Identified Individuals. Published by the National Marine Mammal
Laboratory. Day Moon Press, Inc., Seattle, Washington. 79 pages.

Yano, K. and M. E. Dahlheim. 1995. Behavior of Killer Whales Orcinus orca during Longline
Fishery Interactions in the Southeastern Bering Sea and Adjacent Waters. Fishery Science
61(4):584-589.

Bain, D. E. and M. E. Dahlheim. 1994. Effects of masking noise on detection thresholds of
killer whales. In: Impacts of the Exxon Valdez Oil Spill on Marine Mammals. (Ed. T. R.
Loughlin). Pp. 243-256. Academic Press, San Diego, Ca.

Dahlheim, M. E. and C. O. Matkin. 1994. Assessment of injuries to Prince William Sound
killer whales. In: Impacts of the Exxon Valdez Oil Spill on Marine Mammals. (Ed. T. R.
Loughlin). Pp. 163-171. Academic Press, San Diego, Ca.

Dahlheim, M. E. and R. T. Towell. 1994. Occurrence and distribution of Pacific white-sided
dolphins (Lagenorhynchus obliquidens) in southeastern Alaska, with notes on an attack by
killer whales (Orcinus orca). Marine Mammal Science 10:458-464.

Harvey, J. T. and M. E. Dahlheim. 1994. Cetaceans in Oil. In: Impacts of the Exxon Valdez
Oil Spill on Marine Mammals. (Ed. T. R. Loughlin). Pp. 257-264. Academic Press, San
Diego, Ca.

Matkin, C. O., G. M. Ellis, M. E. Dahlheim, and J. Zeh. 1994. Status of killer whales in Prince
William Sound (1985-1992). In: Impacts of the Exxon Valdez Qil Spill on Marine Mammals.
(Ed. T. R. Loughlin). Pp. 141-162. Academic Press, San Diego, Ca.

von Ziegesar, O., E. Miller, and M. E. Dahlheim. 1994. Impacts on Humpback Whales in
Prince William Sound. In: Impacts of the Exxon Valdez Oil Spill on Marine Mammals. (Ed.
T. R. Loughlin). Pp. 173-191. Academic Press, San Diego, Ca.
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‘ 2000 EXXON VALDEZ TRUS COUNCIL PROJECT BUDGET '
October 1, 1999 - September 30, 2000

Authorized Proposed

Budget Category: FY 1999 FY 2000

Personnel $50.8

Travel $3.8

Contractual $0.01

Commodities $11.6

Equipment $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $0.0 $66.2 Estimated Estimated

General Administration $7.6 FY 2001 FY 2002
Project Total $0.0 $73.8 $3.9

Full-time Equivalents (FTE) 0.6

Dollar amounts are showri in thousands of ddllall's". B
Other Resources | ] | | | | |

Comments: The estimated budget for FY2001 contains costs for report and manuscript-preparation.
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2000 EXXON VALDEZ TRUS COUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000
Personnel Costs*: GS/Range/ Months Monthly Proposed
Name Position Description Step Budgeted Costs Overttime FY 2000
M. Krahn - NOAA/ECD Supervisory Research Chemist GS14/5 0.5 10.7 0.0 54
M. Dahlheim - NOAA/NMML Oceanographer GS13/4 2.0 8.8 0.0 17.6
G. Ylitalo - NOAA/ECD Research Chemist GS12/1 15 6.7 0.0 10.1
J. Buzitis - NOAA/ECD Research Chemist GS11/4 1.5 6.2 0.0 9.3
L. Hufnagle - NOAA/JECD Research Chemist GS11A1 1.5 5.6 0.0 84
0.0
0.0
0.0
0.0
0.0
0.0
*See DPD Section Other Key Personnel for details 0.0
Subtotal 7.0 38.0 0.0 .
Personnel Total $50.8
Travel Costs: Ticket Round Total Daily Proposegl
lIDescription Price Trips Days Per Diem FY 200
M. Krahn, EVOS Trustee Council workshop, Anchorage, AK 0.8 1 4 0.1 1.2
M. Dahilheim, PICES conference 0.8 1 5 0.1 1.3
G. Ylitalo, Marine mammal conference, Honolulu, Hl 0.8 1 5 0.1 1.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0 ||
0.0
Travel Total $3.8
Project Number: New project Egrgx\r?:
FYO0O Project Title: Contaminant levels in North Pacific killer whales & Travel
Agency: NOAA DETAIL
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2000 EXXON VALDEZ TRU COUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

Contractual Costs: Proposed
Description FY 2000
When a non-trustee organization is used, the form 4A is required. Contractual Total $0.0 ||
[[ICommodities Costs: Proposeg“
[[Description FY 200
Chemical reagents - NOAA/ECD 48
Glassware/laboratory supplies - NOAA/ECD 5.7
Laboratory/office supplies - NOAA/NMML 1.1
Commodities Total $11.6
. . FORM 3B
Project Number: New project Contractual &
FYO0O0 Project Title: Contaminant levels in North Pacific killer whales Commodities
Agency: NOAA DETAIL
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New Equipment Purchases:

Description

Number
of Units

Unit
Price

Proposed
FY 2000

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

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

New E

uipment Total

$0.0

[[Existing Equipment Usage: Number Invento
{[Description of Units Agenczll
[[HPLC/PDA system - NOAA/ECD 1| NOAAECD
Project Number: New project FOBM 38
FYOO Project Title: Contaminant levels in North Pacific killer whales Equipment
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INTRODUCTION

The population of Pacific herring (Clupea pallasi) in Prince William Sound (PWS), Alaska has
not recovered since the estimated spawning biomass decreased precipitously from over 100,000
tons in 1992 to less than 20,000 tons in 1994 (Figure 1). Study of the population since 1993 has
revealed that viral hemorrhagic septicemia virus (VHSV) and the fungus Ichthyophonus hoferi are
the two major diseases in Pacific herring, and that VHSV probably contributed most to population
decline in 1993 (Meyers et al. 1994; Marty et al. 1998). Prince William Sound Pacific herring
fisheries were severely curtailed in 1993, and were never opened in 1994 or 1995. The
population began to recover in 1996, and a small bait fishery was opened in November of 1996.
All fisheries were opened in 1997, but an unexpected increase in prevalence of VHSV in spring
samples (15% in 1997 vs. 0% in 1996) was associated with abnormal spawning activity. In the
fist year of this project (99462), the prevalence of virus was again high (14% in 1998).
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Figure 1. Biomass estimates of mature Pacific herring in Prince William
Sound, Alaska. Unexploited spawning biomass is estimated using
an age-structured assessment model.

After the major crash of 1993, the Pacific herring population continued to decline in 1994 and
project 94320-S was initiated under emergency conditions to determine causes of herring
morbidity (sickness), with particular emphasis on the role of VHSV. Beginning in 1995, a 4-year
multidisciplinary project was initiated to explore the role of VHSV, Ichthyophonus hoferi, and
other parasites on population change (95320-S, 96162, 97162, and 98162). Study in 1995 and
1996 included examination of fish from a reference site, Sitka Sound, in which the herring fishery
was strong and there was no history of a large oil spill.
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It soon became obvious that the results from this study had broad significance beyond the two
populations being studied. We were beginning to answer basic questions about how disease
contributes to mortality of free-ranging, pelagic, schooling fish. To more fully answer these basic
questions, the U.S. National Science Foundation (Biological Oceanography) funded a 3-year
project to continue disease research in PWS. The NSF project is closely linked to this project
(00462). This proposal asks the Trustee Council to continue to fund fish necropsy, tissue
sampling, and virus analysis. NSF has committed to fund analysis of blood and tissues
(histopathology) as well as a modeling component through Dr. Terrance Quinn of the University
of Alaska, Fairbanks. Both organizations benefit from high quality, multiyear research, but at a
fraction of the cost of supporting the entire project. The NSF component of the project cannot
continue unless the Trustee Council continues to fund sample collection. In funding the sampling
and virus analysis components of the study, the Trustee Council will have access to the same
types of data generated from 1994-1998, with the addition of a modeling component to determine
the role of disease in stock assessment. We propose to continue monitoring the health of the
Pacific herring population in PWS through spring of 2001.

Preliminary surveys suggested that the 1994 or 1995 year-classes were the most likely to recruit
at numbers large enough for population recovery by 1999 or 2000. Unfortunately, the prevalence
of VHSYV increased to 15% among all Pacific herring sampled in spring 1997 (Figure 2), and 23%
of the 71 fish that were from 1994 year-class had VHSV. In 1998, the prevalence of VHSV
remained high (14%), and 28% of the 64 fish from 1995 year-class had VHSV (Figure 3). The
effect of the VHSV outbreak on population biomass in 1997 and 1998 does not appear to be as
severe as in 1993, but the viral outbreak will limit the contribution of the 1994 and 1995 year-
classes to population recovery. This project is most closely linked to other Pacific herring
projects, and details are given in the dedicated section below.
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Figure 2. Prevalence of severe focal skin reddening (ulcers) and VHSV
in adult Pacific herring sampled from Prince William Sound,
Alaska,
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Figure 3. VHSV prevalence in Prince William Sound Pacific herring.
Reference line = overall sample VHSV prevalence.
Numbers within bars = sample size for each age.

NEED FOR THE PROJECT
A. Statement of Problem

Pacific herring are an injured biological resource in Prince William Sound (PWS) classified as
recovering. Although commercial fishing for herring started again in 1996, after being closed for
three years, population recovery has been very slow, resulting in lost services. Also, several
thousand pounds of herring and herring spawn on kelp are harvested annually for subsistence
purposes and form an important part of the local native culture of Chenega and Tatitlek. Delay in
recovery of herring populations results in lost resources for subsistence use. Continued study is
needed to examine how disease may be limiting recovery and to document when recovery has
occurred.

B. Rationale/Link to Restoration

This project should be done because it will provide information on what might be limiting
population recovery and it will monitor when fish are healthy and recovery has occurred.
Continued sampling fish twice a year is needed to determine the dynamics of disease in the
population. During the first 6 years of disease research already funded by the Trustee Council, we
established that VHSV and Ichthyophonus hoferi were the most significant causes of disease.
Prevalence of VHSV can be determined by virus isolation and prevalence of Ichthyophonus hoferi
can now be estimated fairly closely by gross examination.
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C. Location

Study will be done in Prince William Sound, Alaska. Information will benefit fisheries managers
as they consider alternatives for managing Pacific herring fisheries. As the resource is enhanced,
users throughout PWS could potentially benefit.

COMMUNITY INVOLVEMENT AND TRADITIONAL ECOLOGICAL KNOWLEDGE

Dr. Marty has a solid record of local contact and dissemination of information, and continued
collaboration with local users is proposed for FY 00. For example, Dr. Marty will be leading a
herring dissection and necropsy demonstration for the Youth Area Watch in Cordova on April 19,
1999. Contact with fishers and ADFG managers occurs through participation in conference
telephone calls, personal contact while in Anchorage and Cordova, and via e-mail.

To aid in dissemination of information, project personnel are available by phone for interviews and
will respond quickly to requests from the Restoration Office for general information and articles
for newsletters. The project's principal investigator is based in California, but Dr. Kathy Burek of
Alaska Veterinary Pathology Services (one of only two board-certified veterinary pathologists
residing in Alaska) has been contracted as a necropsy pathologist in 1995, and 1996, and 1999,
and she has indicated her interest to serve as the second pathologist in April 2000. Alaska
residents will be hired by ADFG for sampling logistics and recording data, and ADFG will charter
vessels from local residents for collecting and processing fish.

PROJECT DESIGN
A. Objectives

The restoration objective states that “Pacific herring will have recovered when the next highly
successful year class is recruited into the fishery and when other indicators of population health
are sustained within normal bounds in PWS.” The population cannot be classified as healthy until
individuals within that population are healthy. Continued high prevalence of VHSYV in spring
1998 samples was consistent with a population at risk. Field sampling to determine the ongoing
disease status is a high priority of this project. Objectives include:

L. Determine the prevalence of major diseases in Pacific herring.

2. Determine the interaction of gender, age, and season on disease prevalence.
3. Determine if disease prevalence correlates with population trends.

B. Methods
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Pacific herring will be randomly sampled from PWS in November (at the end of the feeding
season, n = 100) and in April (near the time of spawning, n = 300). Each fish will be examined for
abnormalities (e.g., Ichthyophonus hoferi), and tissues from each fish will be assayed for VHSV.

This proposal has two specific hypotheses to test:

1. Prevalence of external lesions, VHSV, or Ichthyophonus hoferi is different from previous
years.
2. Gross lesions, VHSV, or Ichthyophonus hoferi are related season, age, or gender.

To test the hypothesis that reproductive stage affects the development of disease, sampling is
needed during the spawning season (spring) and during the period of gonadal development and
peak condition (fall). Nearly 80% of the PWS Pacific herring biomass schools in the waters on
the northern and western edge of Montague Island during November, and the fish remain in this
area until after they spawn in April. All fish will be sampled from this region. During the
summer, fish disperse throughout the Sound. The other 20% of the PWS Pacific herring biomass
overwinters and spawns in the Northeast region of PWS; these fish were sampled for disease
study on as part of the spawn-on-kelp investigations, and trends in viral prevalence were similar to
fish in the Montague area (Hershberger In press). To provide a minimum number of fish from
which at least the dominant year class can be analyzed in detail, we propose sampling 300 fish in
April. Fish are easier to capture in the spring, and the age distribution in the spring is most
consistent with data used in the historical age-structured assessment model. With a sample size of
300, diseases with a prevalence as low as 1% can be detected with 95% confidence, and a 6%
difference in sample prevalence (e.g., 10 vs. 16%) can be detected with a statistical power of 0.80
(Becker and Grieb 1987). To test hypotheses of age differences, the dominant year class--often
>40% of the sampled population--will be compared with combined groups of smaller year classes.
To detect seasonal differences, and minimize costs, 100 fish will be sampled in the fall. A sample
size of 100 is sufficient to have 95% confidence that disease with a prevalence of 3% will be
detected in at least one fish sampled (Becker and Grieb 1987).

Proposed study is designed to minimize bias associated with gear type, capture, and holding
(Holst 1996). All fish will be sampled using commercial purse seines. In the event that large
numbers of fish begin to spawn in areas too shallow for commercial seines, fish will be captured
using cast nets. All necropsies will be completed < 4 hours after the seine is pursed around the
fish.

To best characterize the condition of herring in Prince William Sound, herring will be subjected to
complete necropsy using the following sampling schedule (as field conditions allow) during the
three years of proposed study:

Dates Reproductive Stage Number of Fish
FY00: Oct./Nov., 1999 (2 nights) peak condition/ gonadal development 100
mid-late April, 2000 (4 days) Spawning/post-spawning 300
Total Fish, FY0O: 400
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Dates Reproductive Stage Number of Fish

FYO01: Oct./Nov., 2000 (2 nights) peak condition/ gonadal development 100
mid-late April, 2001 (4 days) spawning/post-spawning 300
Total Fish, FY01: 400

Fish for necropsy will be anesthetized in tricaine methane sulfonate (Finquel®) and visually
screened for external lesions (Marty et al. 1998), which are ranked as none (0), mild (1), moderate
(2), or severe (3). Prevalence of Ichthyophonus will be estimated by gross examination of internal
organs, especially the heart. With funding from NSF, histopathological analysis will be done on
10 organs to determine Ichthyophonus prevalence.

Measurements on each fish include body weight, standard length, age (from scales), liver weight,
and gonad weight. Otoliths are archived for later use if information on annual growth rates is
desired. This study is designed to diagnose gross lesions and the two major diseases: VHSV and
Ichthyophonus hoferi. Results will be compared with previous years of study. Several samples
will be collected, but only selected samples will be analyzed:

a. Virus isolation - To assay fish for virus, anterior kidney, spleen, and any severe skin
lesions will be put into individually labeled plastic bags and stored on ice (for each fish,
one bag will hold kidney and spleen, and a separate bag will be used for skin lesions).
Samples will be shipped by air to the ADFG fish pathology laboratory in Juneau (under the
direction of Dr. Ted Meyers) for analysis every 48 to 72 hours. Isolation using EPC cell
lines will be as previously described (Meyers et al. 1994). The application of polymerase
chain reaction (PCR) techniques for primary diagnosis of VHSV has been explored (R.M.
Kocan and J.R. Winton, personal communication); to date, PCR has not proved more
useful than virus isolation, but work is still underway.

b. Bacteriology - for each fish with severe gross lesions, a sterile loop is stabbed into the
anterior kidney and then streaked on Trypticase Soy Agar (TSA) and Marine agar for
bacterial isolation. Ulcers will be preserved for histopathology or virology, but they will
not be cultured for bacteria (superficial bacteria can be diagnosed on histopathology).

Other samples will be collected and analysis will be done using funding from NSF:

a. Histopathology (fix in 10% neutral buffered formalin) - gill, spleen, liver, gonad, heart,
stomach, intestinal tract, exocrine pancreas, trunk kidney, skeletal muscle, skin, brain, and
other gross lesions. Also, a touch prep of kidney from each fish is made on a glass slide.

b. Hematology - blood will be drawn from the caudal vein into a Lithium-heparinized syringe and
stored on ice. Packed cell volume (PCV) is determined on site. A blood smear is made on a
glass slide, dried, and archived. Plasma is separated by centrifugation (3,000 g for 7 min) and_
frozen within 3 h of collection.
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c. Immunology - plasma for IgM determination and a blood smear for leukocyte differential
counts will be collected.

In previous study, spring samples from PWS had several other parasites, but these did not seem to
be significant on the population level. Gross lesions and other observations will be scored as in
previous years. Although all lesions are described in a “comments” section on our data sheet,
only the most common gross findings are scored for statistical analysis: caudal fin fraying, caudal
fin reddening, fin base reddening, focal skin reddening, diffuse skin reddening, iris reddening,
branchial copepods, number of 0.5-mm-diameter white foci on gills, number of peritoneal
Anisakidae, and gonadal fullness. Parasites requiring histopathology for diagnosis will be scored
using NSF funds.

The ADFG fisheries laboratory in Cordova, Alaska, will handle logistics for sampling fish for
necropsy, collecting age and length data, preparing formalin and containers for tissue fixation,
providing a data recorder for one pathologist on site, and ship all samples. Results from virus
isolation will be reported as a VHSV titer.

Quality control and quality assurance are part of all examinations. For necropsy examination, the
senior pathologist (Dr. Marty) is on site at all times; when questionable or difficult lesions are
encountered, the second pathologist can consult with Dr. Marty. In the event that Dr. Marty is
unavailable for necropsy, five other pathologists have experience on the herring necropsy team,
and services of these pathologists would be secured.

Statistical analysis in this study will focus on determining changes in disease prevalence over time.
The association of selected categorical variables (e.g., VHSV status versus external lesion scores)
will be evaluated using chi-square methods for categorical data analysis; comparisons will be
considered valid only if individual expected cell frequencies are >1 and no more than 20% of the
cells have expected cell frequency <5. Odds ratios will be calculated only for standard (2x2) two-
way contingency tables. Significance of changes in disease prevalence will be tested using chi-
square or Fisher's Exact test. For all analyses, comparisons will be considered significant when
P<0.05 and highly significant when P<0.01.

C. Cooperating Agencies, Contracts, and Other Agency Assistance

This proposal includes significant contributions from ADFG as the lead agency. The project is
being run through ADFG because Dr. Marty has worked closely with ADFG on several Trustee
Council-funded projects during this decade. ADFG has unique local knowledge on Pacific herring
in PWS, including the necessary experience and expertise to secure all necessary charters and ship
hazardous materials from Cordova to Davis. Close collaboration with ADFG allows for seamless
transfer of disease information to fishery managers, and rapid transfer of disease information to
commercial and subsistence fishers. No other agencies are requesting funds for this section of the
project, and no other agencies or universities will be contracted for this work. Note, however,
that Dr. Richard Kocan, University of Washington, is submitting a proposal to study disease in
juvenile Pacific herring and determine if other forage fishes in PWS carry VHSV. Dr. Marty and
Dr. Kocan worked closely on the initial multiyear herring disease project (98162 et al.), and they
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will continue to share information on these new projects.
SCHEDULE

A. Measurable Project Tasks for FY00

DATES

(results due on final date) ACTIVITY

Fall Samples:
Oct. 1 - Nov. 30, 1999:
Nov. 1 - Dec. 31, 1999:

Collect samples; Person in charge: Gary D. Marty, UC Davis

Scale analysis (age); Person in charge: Greg Carpenter,
ADFG, Cordova, AK

Nov. 1, 1999 — Feb. 28, 2000:  Virology and bacteriology; Person in charge: Ted Meyers,

ADFG, Juneau, AK

March 1- Aug. 1, 2000:
January, 2000 (5 days):

Spring Samples

April 1 - April 30, 2000:
April - July 31, 2000:

April - Sept. 30, 2000:

Oct. 2000 - Feb. 1, 2001:

Jan. 11, 2000 —April 15, 2000:

open:

Statistical analysis; Person in charge: Gary D. Marty
Attend Restoration Science Workshop (Gary D. Marty)

Collect samples; Person in charge: Gary D. Marty

Scale analysis (age);
Person in charge: Greg Carpenter, ADFG, Cordova, AK

Virology and bacteriology; Person in charge: Ted Meyers,
ADFG, Juneau, AK

Statistical analysis; Person in charge: Gary D. Marty
Annual report writing; Person in charge: Gary D. Marty

Opportunities for public comment

B. Project Milestones and Endpoints

Review of Objectives:

1. Determine the prevalence of major diseases in Pacific herring.
2. Determine the interaction of gender, age, and season on disease prevalence.
3. Determine the effect of disease on population trends.

Objectives will be met when each year of results is reported in the annual report, but the most
complete information will be available when the multi-year study is completed and the final
synthesis report is submitted April 15, 2002.
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D. Completion Date

Basic project objectives will be met at the end of the third year of proposed study. Note,
however, that each additional year of disease study in Prince William Sound provides more
information on the recovery of the Pacific herring population. The first year of this project
(99462) found continued evidence of viral expression in the population. High viral prevalence
among recruiting populations of both the 1994 and 1995 year-classes seems to have severely
limited the capacity of these year classes to contribute to population recovery. Preliminary
evidence indicates that the 1996 year-class is small, but the 1997 year-class may be larger. Even if
the 1997 year class is as large as the last major year class (1988), recovery cannot be fully
documented until that year class is 5 years old: in 2002 (a year after the current project ends).
Therefore, termination of study in 2001 is not likely to be sufficient to document population
recovery. Comments from reviewers of my NSF proposal were favorable, but most reviewers
agreed that following the population through a full cycle—probably 16 to 20 years—would be
needed to understand how disease and population size are linked. Currently funded study through
2001 will provide us with 8 years of disease information, and this is already the most
comprehensive study ever conducted on disease in a wild fish population. However, 8 years of
study will provide information on no more than % of a population cycle. Extending this project
(__462) another 5 years through the Restoration Reserve cost sharing with NSF will greatly
enhance our understanding of how and when the Pacific herring population recovers. Such an
extension is not being proposed now, but possibility of a long-term extension will be discussed
with the chief scientists as details of the restoration reserve become known.

PUBLICATIONS AND REPORTS

No publications are anticipated from this work in FY00. Because the study is primarily
monitoring, and proposed for three years, publication will be most beneficial to the scientific
community after all three years of data are collected and analyzed. Results from fall 1998 samples
(project 99462) will be incorporated into manuscripts being prepared as part of the final report for
the field component of project 98162, but funds needed for that work have already been
appropriated.

PROFESSIONAL CONFERENCES - No funds are requested.
NORMAL AGENCY MANAGEMENT - Not applicable.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

Continuation of proposed disease research in PWS is critical for obtaining other funding. In late
1998, the National Science Foundation's Division of Biological Oceanography funded an
unsolicited proposal to continue complete analysis of the samples collected as part of project
__462. The three-year $286.4K NSF project has no funds for sample collection, and depends
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entirely on Trustee Council funds for sample collection. The NSF project includes collaboration
with ADFG (through John Wilcock) and the University of Alaska, Fairbanks (Dr. Terrance J.
Quinn). Using Dr. Quinn’s expertise, the NSF project includes a modeling component to
mathematically determine the relation of disease and changes in population biomass. Trustee
Council-funded studies of herring disease since 1994 were highlighted in the NSF proposal as a
significant source of matching funds (about $2.2 million over the life of the project). NSF
normally does not fund unsolicited proposals for more than $150K per year. Because the Trustee
Council funded the first year of this project (99462), and committed to an additional 2 years of
funding, NSF saved about $207K on its project. At the same time, the Trustee Council will
benefit from $286.4K worth of analysis funded entirely by NSF.

This project is designed to provide the same types of data that were generated during detailed
disease study since 1994 (943208, 953208, 96162, 97162, 98162, 99462). Each year of research
produces some new findings, but with each year the significance of the project becomes greater
than its individual parts. The addition of two more years of data on the most important diseases
will only add to the significance of this work. Proposed study has two specific interactions: 1)
fish captured at the same time as disease samples will be available for, but not replace, age-
weight-length studies conducted under normal ADFG management or research studies; 2) Dr.
Marty will continue to share information with Dr. Kocan as he proposes separate but related
research on VHSV in PWS.

EXPLANATION OF CHANGES IN CONTINUING PROJECTS - no changes other than
minor adjustments in the budget.

PROPOSED PRINCIPAL INVESTIGATOR (Field Component)
Gary D. Marty

Department of Anatomy, Physiology, and Cell Biology

School of Veterinary Medicine

University of California

1 Shields Ave.

Davis, CA 95616

Phone: 530-754-8062

FAX: 530-752-7690

e-mail: gdmarty@ucdavis.edu
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PERSONNEL
Project Leader:

Gary D. Marty, DVM, Ph.D., and Diplomate, American College of Veterinary Pathologists, will
be responsible for design of pathology studies, on-site necropsy evaluation, and final report
writing. Dr. Marty has the required fisheries background (BS and MS in fisheries biology) to
integrate the many parts of this study, and he has performed these duties on a similar project since
19%4.

Other Key Personnel (Field Component):

Greg Carpenter, BS, is in charge of chartering a commercial seiner for capturing fish and a
laboratory vessel for fish necropsy. Mr. Carpenter is also in charge labeling sample vials, mixing
10% neutral buffered formalin, and for shipping hazardous materials (e.g., formalin) to UC Davis.

Theodore R. Meyers, Ph.D., is certified as a Fish Pathologist by the Fish Health Section of the
American Fisheries Society. Dr. Meyers has been Principal Pathologist for the AK Dept. of Fish
and Game since 1985. Dr. Meyers and the laboratories he supervises have been involved in the
detection and diagnosis of VHSV in Alaskan fisheries since 1990, detecting the virus in cod and
herring from PWS and in herring from other parts of Alaska. Dr. Meyers will oversee the
diagnostic virology and bacteriology parts of this project.

LITERATURE CITED and RELEVANT PUBLICATIONS:

Becker, S., and T. Grieb. 1987. Guidance for Conducting Fish Liver Histopathology Studies
During 301(h) Monitoring. U.S. EPA 430/09-87-004, Washington, D.C.

Carls, M.G., G.D. Marty, T.R. Meyers, R.E. Thomas, and S.D. Rice. In review. Expression of
viral hemorrhagic septicemia virus in pre-spawning Pacific herring (Clupea pallasi)
exposed to weathered crude oil. Can. J. Fish. Aquat. Sci.

Davis, CR., G.D. Marty, M.A. Adkison, E.F. Freiberg, and R.P. Hedrick. In review.
Association of plasma IgM with body size, histopathologic changes, and plasma
chemistries in adult Pacific herring Clupea pallasi. Dis. Aquat. Org.

Hauck, AKX, and E.B. May. 1977. Histopathologic alterations associated with Anisakis larvae in
Pacific herring from Oregon. J. Wildl. Dis. 13:290-293.

Hershberger, P.K., R.M. Kocan, N.E. Elder, T.R. Meyers, and J.R. Winton. In Press.
Epizootiology of viral hemorrhagic septicemia virus in Pacific herring from the spawn-on-

kelp fishery in Alaska, U.S.A. Dis. Aquat. Org.

Hose, J.E., M.D. McGurk, G.D. Marty, D.E. Hinton, E.D. Brown, and T.T. Baker. 1996.
Sublethal effects of the Exxon Valdez oil spill on herring embryos and larvae:
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morphological, cytogenetic, and histopathological assessments, 1989-1991. Can. J. Fish.
Aquat. Sci. 53:2355-2365.

Kocan, R.M., G.D. Marty, M.S. Okihiro, E.D. Brown, and T.T. Baker. 1996. Reproductive
success and histopathology of individual Prince William Sound herring 3 years after the
Exxon Valdez oil spill. Can. J. Fish. Aquat. Sci. 53:2388-2393.

Kocan, R., M. Bradley, N. Elder, T. Meyers, W. Batts, and J. Winton. 1997. The North
American strain of viral hemorrhagic septicemia virus is highly pathogenic for laboratory
reared Pacific herring. J. Aquat. Anim. Health 9:279-290.

Kocan, R.M., P. Hershberger, T. Mehl, N. Elder, M. Bradley, D. Wildermuth, and K. Stick.
1999. Pathogenicity of Ichthyophonus hoferi for laboratory-reared Pacific herring Clupea
pallasi and its early appearance in wild Puget Sound herring. Dis. Aquat. Org. 35:23-29.

Marty, G.D., E.F. Freiberg, T.R. Meyers, J. Wilcock, T.B. Farver, and D.E. Hinton. 1998.
Viral hemorrhagic septicemia virus, Ichthyophonus hoferi, and other causes of morbidity
in Pacific herring Clupea pallasi spawning in Prince William Sound, Alaska, USA. Dis.
Aquat. Org. 32(1):15-40.

Marty, G.D., R A. Heintz, and D.E. Hinton. 1997. Histology and teratology of pink salmon
larvae near the time of emergence from gravel substrate in the laboratory. Can. J. Zool.
75:978-988.

Marty, G.D., ].E. Hose, M.D. McGurk, E.D. Brown, and D.E. Hinton. 1997. Histopathology
and cytogenetic evaluation of Pacific herring larvae exposed to petroleum hydrocarbons in
the laboratory or in Prince William Sound, Alaska, after the Exxon Valdez oil spill. Can.
J. Fish. Aquat. Sci. 54:1846-1857.

Marty, G.D., JW. Short, D.M. Dambach, N.H. Willits, R.A. Heintz, S.D. Rice, J.J. Stegeman,
and D.E. Hinton. 1997. Ascites, premature emergence, increased gonadal cell apoptosis,
and cytochrome-P4501A induction in pink salmon larvae continuously exposed to
oil-contaminated gravel during development. Can. J. Zool. 75:989-1007.continuously
exposed to oil-contaminated gravel during development. Can. J. Zool.

Meyers, T.R., A K. Hauck, W.D. Blankenbeckler, and T. Minicucci. 1986. First report of viral
erythrocytic necrosis in Alaska, USA, associated with epizootic mortality in Pacific
herring, Clupea harengus pallasi (Valenciennes). J. Fish Dis. 9:479-491.

Meyers, T.R., S. Short, K. Lipson, W.N. Batts, J.R. Winton, J. Wilcock, and E. Brown. 1994.
Association of viral hemorrhagic septicemia virus with epizootic hemorrhages of the skin
in Pacific herring Clupea harengus pallasi from Prince William Sound and Kodiak Island,
Alaska, USA. Dis. Aquat. Org. 19:27-37.

Meyers, T.R,, J. Sullivan, E. Emmenegger, J. Follet, S. Short, W.N. Batts, and J.R. Winton;
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1992. Identification of viral hemorrhagic septicemia virus isolated from Pacific cod Gadus
macrocephalus in Prince William Sound, USA. Dis. Aquat. Org. 12:167-175.

Meyers, T.R., and JR. Winton. 1995. Viral hemorrhagic septicemia virus in North America.
Ann. Rev. Fish Dis. 5:3-24.

Moser, M., and J. Hsieh. 1992. Biological tags for stock separation in Pacific herring Clupea
harengus pallasi in California. J. Parasitol. 78(1):54-60.

Rahimian, H., and J. Thulin. 1996. Epizootiology of Ichthyophonus hoferi in herring populations
off the Swedish west coast. Dis. Aquat. Org. 27:187-195.

Sindermann, C.J. 1958. An epizootic in Gulf of St. Lawrence fishes. Trans. N. Amer. Wildl.
Conf. 23:349-360.

Sindermann, C.J. 1970. Principal Diseases of Marine Fish and Shellfish. Academic Press, New
York.
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1998 EXXON VALDEZ TRI E COUNCIL PROJECT BUDGET
October 1, 1998 - September 30, 1999

Authorized Proposed
Budget Category: FFY 1999 FFY 2000
Personnel $16.1 $12.9
Travel $0.0 $0.0
Contractual $44.5 $47.4 | : v
Commodities $9.0 $9.0 , Fil : s e it
Equipment $0.0 $0.0 LONG RANGE FUNDING REQUIREMENT
Subtotal $69.6 $69.3 Estimated Estimated Estimated
General Administration $b.6 $5.3 FFY 2001 FFY 2002 FFY 2003
Project Total $75.1 $74.6 $81.7
b w%x S,;* - . /
Full-time Equivalents {FTE) 0.4 Odli e
Dollar amounts are shown in thous
Other Resources | ] | | I |

Comments:

This project proposal includes two components:

1. University of California, Davis: Fish necrospsy
a. Funds for writing the annual report in FYO1 are included in the FYOO request.

’

2. Alaska Department of Fish and Game: Logistical and analytical support (costs are less than last year because one technician in the budget in FY99
has been eliminated from the budget).

2000
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1998 EXXON VALDEZ TR! .. & COUNCIL PROJECT BUDGET
October 1, 1998 - September 30, 1999

Personnel Costs: GS/Range/ Months Monthly Proposed
PM {Name Position Description Step Budgeted Costs Overtime FFY 2000
G. Carpenter Fishery Biologist i 16D 1.5 5,817 8.7
Vacant Fish & Wildlife Technician | 9A 0.5 3,229 2,614 4.2
Subtotal | : 2.0 9,046 2,614)F :
Those costs associated with program management should be indicated by placement of an *. Personnel Total $12.9
Travel Costs: Ticket Round Total Daily Proposed
PM Price Trips Days Per Diem FFY 2000
Description
Those costs associated with program management should be indicated by placement of an *. Travel Total $0.0
Project Number: 00462 FORM 3B
Project Title: Effect of Disease on Pacific Herring Population Recovery in Personnel
2000 Prince William Sound & Travel
Agency: AK Dept. of Fish & Game DETAIL

4/12/99



1998 EXXON VALDEZ TR 'E COUNCIL PROJECT BUDGET
October 1, 1998 - September 30, 1999

Contractual Costs: Proposed
Description FFY 2000
PWS Fall Sampling Vessel Charter (hotel boat/sampling platform 4d @ 900/d) 3.6
Vessel Charter (seiner to locate fish, 4d @ 1100/d) 4.4
Shipping 0.2
PWS Spring Sampling Vessel Charter (hotel boat/sampling platform, 7d @ 900/d) 6.3
Vessel Charter (seiner to locate fish, 7d @ 1100/d) 7.7
Shipping 0.3
Contract with Univ. of California Davis for analyses and report writing 24.9
[[When a non-trustee organization is used, the form 4A is required. Contractual Total $47.4
Commodities Costs: Proposed
Description FFY 2000
Misc. sampling supplies (tubes, jars, preservative, coolers, totes etc.) (approximately $500/sample event - 2 events) 1.0
Pathology Laboratory - Virology/Bacteriology Supplies (400 samples @ $20/sample) 8.0
Commodities Total $9.0

Project Number: 00462 FORM 3B

2000 Project Title: Effect of Disease on Pacific Herring Population Recovery in
Prince William Sound
Agency: AK Dept. of Fish & Game
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Contractual &
Commodiyes
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1998 EXXON VALDEZ TR E COUNCIL PROJECT BUDGET
October 1, 1998 - September 30, 1999

New Equipment Purchases: Number Unit Proposed

Description of Units Price FFY 2000

Those purchases assoc. with replacement equipment should be indicated an "R." New Equipment Total $0.0

Existing Equipment Usage: Number Inventory

Description of Units Agency
Project Number: 00462 FORM 3B

2000 Prfjject T!tle: Effect of Disease on Pacific Herring Population Recovery in Equipment

Prince William Sound DETAIL
Agency: AK Dept. of Fish & Game
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1998 EXXON VALDEZ TR

‘E COUNCIL PROJECT BUDGET

October 1, 1998 - September 30, 1999

Authorized Proposed
Budget Category: FY 1999 FY 2000
Personnel $10.4
Trave! $5.8
Contractual $2.4
Commodities $2.3 j : : i 4
Equipment $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $0.0 $20.9 Estimated Estimated
Indirect $4.0 FY 2001 FY 2002
Project Total $0.0 $24.9 $29.5 $0.0
Full-time Equivalents (FTE) 0.2}

Other Resources

I

l I

I

Comments: Indirect Costs include the standard overhead rates and applications for the Institute of Toxicology and Environmental Health (ITEH) at the
University of California, Davis (18.9%).

Other funds - A 3-year $286.4K grant was funded by the National Science Foundation (NSF), 2-1-99 through 1-31-02, with Dr. Gary D. Marty as
principal investigator. The NSF grant includes complete blood analysis, histopathology, and population modeling not included in this proposal. This
proposal (00462) can stand on its own, but completion of the NSF grant is entirely dependent on access to samples collected as part of this project.

The Trustee Council benefits by getting complete analysis of all samples collected, including population modeling, at no additional cost.

Proposal includes funds (here, direct costs} for report writing (0.5 month time for G. Marty, $400 of the supply budget), community involvement (0.2
month time for G. Marty, $50 for long distance phone calls), the annual workshop and a technical review session (travel and per diem). The proposal
does not include funds for NEPA compliance, publications, or professional conferences (the NSF grant provides funds for publication and for Dr. Marty
to attend one professional meeting per year). Increased cost for the final year covers extra time by Dr. Marty (0.5 month} for final report writing.

FYOO

Prepared:

GDM; entered WJH - 2Ap99
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1998 EXXON VALDEZ TR' E COUNCIL PROJECT BUDGET

October 1, 1998 - September 30, 1999

Personnel Costs:

Position Description
Assistant Researcher 1V
Laboratory Assistant lll

Subtotal s

Months
Budgeted

Monthly
Costs

Proposed

QOvertime FY 2000

1.5
0.b

5.8
3.3

0.0
0.0

2.0

9.1

0.0un4

8.7
1.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

4,

Personnel Total

a*
s

Description

Ticket
Price

Round
Trips

Total
Days

Daily Proposed
Per Diem FY 2000

j airfare to Cordova for sample collection {1 fall, 3 spring)*

1but the field rate is $4b/day which these formulas will not
1accommodate. Thus the number of days were halved and the
{rate doubled.

0.6
0.5

16
8

0.1
0.1

4.0
1.8
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Travel Total $5.8

Project Number: 00462

Prince William Sound
Name: University of California, Davis
Agency: ADFG
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1998 EXXON VALDEZ TR 'E COUNCIL PROJECT BUDGET
October 1, 1998 - September 30, 1999

Contractual Costs: Proposed
Description FY 2000
150 fish necropsies @ $15.75/fish (professional services of consulting pathologist) 2.4
Contractual Total $2.4
Commodities Costs: Proposed
Description FY 2000
[[Materials and supplies (for sampling supplies, report writing, long distance phone, film, computer disks) 1.7
statistical analysis 0.4
ITEH supplies 0.2
Commodities Total $2.3
Project Number: 00462 FORM 4B
FYOO Project Title: Effect of Disease on Pacific Herring Population Recovery in Contractual &
Prince William Sound Commodities
Name: University of California, Davis DETAIL
Agency: ADFG
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1998 EXXON VALDEZ TR ‘E COUNCIL PROJECT BUDGET
October 1, 1998 - September 30, 1999

New Equipment Purchases: ' Number Unit Proposed
Description of Units Price FY 2000
none 0.0

' 0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Those purchases associated with replacement equipment should be indicated an "R." New Equipment Total $0.0
Existing Equipment Usage: Number

Description of Units
|EC clinical centrifuge equipped with rotors for on site plasma separation and packed cell vol. determination
Revco -80° freezer for archiving plasma
YS! Model 55 hand-held dissolved oxygen meter for checking fish holding conditions before necropsy

For report writing and correspondence:

Pentium 90 IBM-PC desktop computer with 64Mb RAM, Ethernet card, and internal 14,400 baud modem
486-100 IBM-PC color notebook computer with 16MB RAM and internal 14,400 baud modem

HP4L LaserJet printer

Codonics NP-1600 Color Photographic Network Printer, for publication grade printing of digital images

Project Number: 00462

Project Title: Effect of Disease on Pacific Herring Population Recovery in FOBM 48
FY0O Prince William Sound Equipment

Name: University of California, Davis DETAIL

. Agency: ADFG
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sampling in Kachemak Bay and Cook Inlet.
COMMUNITY INVOLVEMENT AND TRADITIONAL KNOWLEDGE

Community involvement will play a large initial role in this project. To assist in improving
sampling efforts, information on timing of capelin spawning activity will be collected from
fishers who harvested subsistence capelin from Chiniak and Marmot Bays (1970-1995). Such
information is critical to determine optimal timing of surveys in order to gather representative
samples from subsequent larval surveys.

PROJECT DESIGN
A. Objectives

1. Conduct late-summer small-mesh trawl surveys in the standard sampling strata with standard
gear as used since the early 1970's in Chiniak Bay and Kachemak Bay sampling stratum.

2. Collect "real-time" oceanographic observations in the important near-shore habitat zone in
Chiniak Bay.

3. Collect retrospective data for greater Chiniak Bay, Kodiak Island region Kachemak Bay.
Capelin subsistance use history (timing and areas), historic temperature data from near-shore
zone (from Kodiak tide station and ADF&G station starting about 1970), assemble all pertinent
Osmerid Ichthyoplankton data collected since early 1970's in the Kodiak region, assemble
historic plankton samples that have not yet been sorted for Osmerid larvae, assemble and
compile all trawl survey and especially small-mesh survey data for this area.

4. Conduct plankton sampling concentrating on capelin larvae in Chiniak and Kalsin Bays and
adjacent offshore areas.

B. Methods

1. Trawl surveys to monitor the benthic and epi-benthic components of the ecosystem will be
conducted in Chiniak and Kachemak Bay, occupying stations that have been sampled since the
early 1970s. Chiniak bay has been closed to on-bottom trawling by commercial vessels since
1986. The lack of commercial fishing effort would enhance interpretation of survey results. Late
summer or early fall is the preferred period of sampling. We will continue sampling in areas that
have been sampled for at least the last twenty years with small-mesh high-opening nets. All
species in a haul will be weighed and enumerated. Size frequency will be collected on selected
species. All data will be quality checked and added to legacy databases. In addition to bottom
trawling, we will use a modified Herring mid-water trawl net to sample forage fishes, in
particular capelin, in lower Cook Inlet, where intensive sampling has occurred during the past
five years in association with the APEX project.

2. Physical oceanographic observations will be collected continuously by the OSKAR buoy array
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(see appendix A. for further information and operational details). This information will be served
to the internet by the main PMEL servers off a T-1 line from Seattle, WA. Data from buoys will
provide an opportunity to examine how the physical properties of the in-shore area change
relative to off-shore collected data. Physical forcing factors in the Gulf of Alaska will be
integrated with information from the trawl/plankton surveys, and compared with data from
ongoing breeding bird surveys in the same vicinity. All biological and physical oceanographic
data will be entered into standard databases at PMEL and made available as requested.

3. Most of the retrospective data is available from various sources. There has not been an
integrated compilation of this data except for part of the trawl data. A GIS will be used to
compile this information and a database containing this information will be developed.
Preliminary analysis of this data would guide the direction for future research..

4. Plankton sampling will be conducted with standard sampling methodology that has been used
in previous surveys of Chiniak Bay. We will concentrate on sampling the appropriate time
periods for main species of interest: Mid-spring to early summer for decapod crustaceans and
pollock larvae and mid to late summer for capelin larvae. Sorting will be accomplished through
the long-term arrangement that NMFS has with the Polish sorting center or through contracts
with local businesses. Data of relative abundance for selected species will be stored in the Alaska
Fisheries Science Center plankton database.

C. Cooperating Agencies, Contracts, and Other Agency Assistance
Pacific Environmental Marine Laboratory (PMEL)-(NOAA) will be responsible for assembly,
testing, calibration, deployment and maintenance of the buoy array and instrumentation.

Oceanographic data will be made available through "real-time" and database access through the
internet.

Alaska Department of Fish and Game (ADFG) would oversee and conduct the trawl survey and
would be responsible for data quality and control.

NMES Alaska Fisheries Science Center at the Kodiak Fisheries Research Center would
coordinate retrospective data collection and analysis, oversee with ADFG the trawl and plankton
sampling, and would oversee contract personnel assigned to sorting samples for quality control.
Databases would be maintained in cooperation with ADFG.

Project data synthesis and report and manuscript preparation would be shared by all of the
participating agencies.

SCHEDULE

A. Measurable Project Tasks for FY 00 (October 1, 1999 - September 30, 2000)
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October - January Assemble Retrospective IMMAGE Database
November - December Purchase and Assembly of OSKAR array

November - June Assemble historic plankton samples and start sorting
for Osmerid larvae collected from Chiniak Bay

January Attend Annual Restoration Workshop

March Deploy OSKAR mooring

March - April | Prepare Report on Initial Results

March - September Prepare manuscript on early life history of capelin
July Develop trawl and plankton sampling protocol
Late Summer Conduct trawl survey

B. Project Milestones and Endpoints
Establish OSKAR and direct link to disseminate data real-time via the internet.(FY00)

Publish historic discription of the various early life history stages of capelin in the Kodiak region
of the Gulf of Alaska.(FY00)

Maintenance and replacement of OSKAR (FY01-?)
Update long-term trawl survey database as data is collected, quality checked and entered.
C. Completion Date

Monitoring ongoing, if successful, at providing data needed by researchers.

PUBLICATION AND REPORTS
Publish report on retrospective sysnthesis from data sources (FY00)
Publish manuscript describing long-term changes from the trawl survey data (FY00)

Publish paper on shrimp as indicators of climatic shift (FY00)
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Prepare manuscript for presentation at Pacific Salmon Conference dealing with food webs, based
on trawl survey data analysis.(FY00)

Prepare manuscript on early life history of capelin in the vicinity of Kodiak Island (FY00-01)
Present early research results at Pacific Climate Variability symposium.(FY00)

PROFESSIONAL CONFERENCES

Possible tie in with GOLBEC sponsored inshore process studies may lead to attendance at
GLOBEC meetings.

Beyond El Nifio: Conference on Pacific Climate Variability March 23 - 26, 2000.
NORMAL AGENCY MANAGEMENT

The funds to conduct this project are not available from NMFS, ADFG, PMEL, or DOI. Any
funds to conduct this project will however be extremely well leveraged since many of the
cooperating agencies will be providing equipment that is already in hand to conduct the research
and monitoring project proposed. As an example, the OSKAR buoy array will be constructed
from equipment and some sensors that PMEL has in house. This will speed deployment of the
project, and will be efficient due to staff familiarity with the gear and recovery of data.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

This project will take direction from already council funded projects such as APEX and SEA.
We will not duplicate their fine past efforts, but rather build on the knowledge from those studies

to further the understanding of two highly significant species associated with climate change in
the Gulf of Alaska.

EXPLANATION OF CHANGES IN CONTINUING PROJECTS
None, new project.
PROPOSED PRINCIPAL INVESTIGATORS

Bruce Wright, project coordination

John Piatt, Ph.D. seabird data and analysis,

Paul Anderson, trawl and plankton sample coordination
Kevin Bailey, Ph.D., ichthyoplankton specialist

Jim Blackburn, trawl survey and database coordinator
Bradley Stevens, Ph.D., larval crustacean specialist
Phyllis Stabeno, Ph.D., biological oceanographer
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PRINCIPLE INVESTIGATOR

At this time, a PI for this project has not been designated contact:

Paul J. Anderson

Kodiak Laboratory, NMFS
301 Research Court
Kodiak, AK 99615
(907)481-1723
paul.j.anderson@noaa.gov

OTHER KEY PERSONNEL

Sharon Loy, GIS

Bill Parker, OSKAR assembly and maintenance
Eric Munk, plankton specialist

Bill Bechtol, trawl surveys, Kachemak Bay

LITERATURE CITED

Anderson, Paul J. and John F. Piatt, 1999. Community Reorganization in the Gulf of Alaska
Following Ocean Climate Regime Shift. Marine Ecol. Prog. Series (Accepted).
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Appendix A

Project OSKAR

Ocean Station - Kodiak, Alaska Region

National Marine Fisheries Service
Kodiak Laboratory
P.O. Box 1638
Kodiak, AK 99615
(907) 481-1700

April 13,1999
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1. PROJECT SUMMARY
1.A  Abstract

Over the past few decades, large scale oceanographic changes have occurred in the North
Pacific Ocean. This regime shift is associated with major declines in the abundance of crab,
shrimp, small pelagic fish, seabirds and marine mammals, and increases in groundfish, as well as
major economic shifts in the human communities which harvest these resources. Past and future
regime shifts cannot be studied without long-term, real-time oceanographic data. Such data does
not now exist for the North Pacific Ocean due to the absence of in-situ instrumentation. We
propose to solve this problem by developing OSKAR: Ocean Station Kodiak Alaska Region, a
moored instrument array on the continental shelf in the Gulf of Alaska, to collect long-term
oceanographic data, and make it available to scientists via the internet. It would become the hub
of all future marine research in the GOA.

1.B. Background

Over the past few decades, large scale changes have occurred in the climatic,
oceanographic, physical and biological characteristics of the North Pacific Ocean (Royer, 1989,
Trenberth and Hurrell 1995). Most notable was a major increase in temperature in 1977 with
subsequent precipitous declines in abundance of crab, shrimp, and small pelagic fish, and
increases in gadids and flatfishes (Anderson et al., 1997). This change was seen only in
retrospect, and is now called the North Pacific Decadal Oscillation (NPDO). It is an example of
a regime shift, which occurs when a long period of semi-stable ecological conditions suddenly
gives way to a new set of entirely different conditions. These ecological changes have led to
major economic shifts in the character of coastal communities in Alaska. On a smaller scale, the
El Nino/ Southern Oscillation (ENSO) occurs at intervals of 3-7 years, and also causes short term
(months to years) changes in oceanographic conditions in the North Pacific. Major changes in
the abundance of seabirds (Piatt and Anderson 1996), plankton (Brodeur et al., 1996), and marine
mammals, particularly the now endangered Steller sea lion, over recent decades are also likely
linked to either the ENSO or NPDO.

A major problem in marine science is that large scale changes like NPDO have never
been observed in real time, 1.€., as it occurred, and have only been detected by analyzing
historical data sets, which are often quite patchy. Real time observation, and prediction of such
major ecological changes requires the development of a set of comprehensive leading ecological
indicators; at present there is no such data set. Furthermore, most scientists and managers are
only concerned about one or a few species and lack a large scale view which incorporates
ecosytem wide variability. Major changes in the Bering Sea ecosystem prompted a review by
The National Research Council, which concluded that

"The biggest single impediment to understanding the causes of change in the Bering Sea

ecosystem ... is the absence of an ecosystem viewpoint... Previous research has focused

on ... narrow ecological and temporal... subsets of resources...Such partitioning... does not
allow the broad synthesis of information ...required to properly interpret the dynamics of
the system. The most significant research recommendation... is to adopt a broader
ecosystem perspective in both science and management..."

Despite the importance of the North Pacific Ocean, and the Gulf of Alaska (GOA) in
particular, as a resource for fishing and other marine related activities, there has been no long
term collection of oceanographic data in the nearshore coastal region. Without such data, it is
impossible to observe oceanographic trends, or to understand how the biology of fishery
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resources responds to such changes. Year-round temperature data is available from only a few
locations, and even now, it is only available once yearly. Given that such regime shifts have
occurred every few decades, another shift is inevitable and may already be underway. Without
real-time oceanographic data, it is impossible to observe, study or predict the occurrence of the
next regime shift.

The only way to observe oceanographic changes, and study their effects, is to establish
oceanographic observatories. These consist of a moored array, essentially a buoy from which is
suspended a suite of instruments to measure and record water conditions. All the instruments
are proven technology; a large number of similar moorings are present along the equator for
monitoring ENSO. The only similar device in the Gulf of Alaska is in Resurrection Bay, which
is not typical of the Kodiak regional environment. Prior to 1998, it was only in use during May-
October, and was not functioning during spring plankton blooms.

Ocean Station - Kodiak, Alaska Region (OSKAR)

We propose to establish such an observatory, called OSKAR, Ocean Station Kodiak
Alaska Region. OSKAR is designed to provide real-time data on the oceanographic conditions
over the continental shelf near Kodiak. It will be the only data buoy on the West Coast of the US
which is placed in a nearshore region of productive fisheries. The Kodiak Fishery Research
Center (KFRC) will provide a home for the equipment associated with OSKAR, such as the
computers and telecommunications equipment necessary to provide real-time data access via the
internet. The name OSKAR also honors the late Oscar Dyson, one of the pioneers of the Kodiak
fishing industry. KFRC houses the National Marine Fisheries Service (NMFS) Kodiak
Laboratory, and will bring Kodiak to the forefront of marine research in Alaska; adjacent
facilities include the University of Alaska (UA) Fishery Industrial Technology Center, and the
Alaska Dept. of Fish and Game (ADFG) Western Region headquarters. The development of
this research center makes access to real-time local oceanographic data a necessity, and such data
will become an integral focus of marine research in the GOA. OSKAR is the key component to
any further research on the marine environment of the Gulf of Alaska.

2. PROJECT DESCRIPTION
The project consists of two distinct units, (1) a moored oceanographic buoy array
(OSKAR), and (2) associated laboratory and computer equipment.

A. Existing Facility

The Kodiak Fisheries Research Center (KFRC) is a new facility which is jointly used by
NMES, the University of Alaska, ADFG, and the National Park Service. KFRC contains 2500
square feet of wet laboratory as well as numerous other office and laboratory spaces. It is
adjacent to the UA Fishery Industrial Technology Center (FITC), and will be linked with FITC
for communications and internet access. The KFRC contains laboratories with running filtered
and raw seawater (the first such facility in Kodiak), microscope/equipment labs, three controlled
temperature rooms, an electron microscope lab, a scuba compressor station and dive locker, a
video analysis and editing lab, various preparation labs, as well as a complete scientific library
and offices.

Currently, there is no source for real-time, long-term acquisition of oceanographic data in
the nearby region. The only current option available for collection of water temperature data are
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in-situ recorders which must be collected by scuba annually, so that the data is retrospective, and
not available in real time, nor in water deeper than scuba depths (about 30 m).

B. Project Proposal: OSKAR - Ocean Station - Kodiak, Alaska Region.

1.

Purpose - The purpose of OSKAR is to provide real-time, long term, in-situ observations
of oceanographic conditions over the continental shelf in the region of Kodiak, Alaska.
The data will be made available to multiple users in real time to scientists and others
around the world by internet access via WWW. Data will be used to observe short and
long term changes in oceanographic conditions, to develop leading indicators of such
changes, and to develop biophysical models of large and small scale oceanographic
parameters. Data will also be used in local research on reproduction, recruitment and
population dynamics of marine species. Examples of such biological research include
long-term studies on reproduction and recruitment of Tanner crabs in Chiniak Bay,
population dynamics of nearshore flatfish species, timing of the phytoplankton bloom and
linkages with crab and fish spawning cycles, changes is abundance of small pelagic fish,
seabird and marine mammal studies. None of this can be accomplished without real-time
information on oceanographic conditions. Long-term retrospective studies on the
biodiversity of the GOA (Anderson et al. 1997) would have been, and continuation of this
research will be, much more comprehensive with associated in-situ oceanographic data.
Ultimately, the data would be used to create models for improved understanding of
recruitment fluctuations in Gulf of Alaska marine organisms.

Data Management - Data from OSKAR would be sent via satellite or cell phone
(depending on distance from shore) to a shoreside station at the new KFRC, or to PMEL
in Seattle. There, the data would be examined for integrity, post-processed, calibrated,
and stored in a database which could be accessed at any time via the internet. Since
NMES already has the computer and internet infrastructure to handle data acquisition and
distribution, this represents a considerable leveraging of assets. NMFS staff would
maintain the computer equipment and database integrity.

Structure - The station would consist of two moored arrays, anchored to the seabottom in
approx 150-200 m of water, with a bouy at the surface. Attached to the array would be
instruments for determination of:

Temperature - Surface (5 m), midwater (50 m), and bottom (150-200 m)

Salinity - same depths as temperature

Chlorophyll - To estmate phytoplankton abundance, at 5 m.

Currents - An acoustic doppler current profiler (ADCP) will be placed on the second
mooring, near the bottom.

The main mooring would have a floating instrument platform at the surface, which would
contain instrumentation for power (photocells) and data transmission, whereas the ADCP
would be attached to a retrievable subsurface mooring. Data would be transmitted either

by satellite or cell phone to a shoreside computer, where it would be made available on
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the internet. OSKAR would be deployed from ship by personnel from PMEL (who have
successfully deployed temporary moorings in up to 120 m depth at other locations).
OSKAR would be serviced annually, at which time instruments would be calibrated or
replaced as necessary.

4, Benefits - Oceanographic data provided by OSKAR will be usable by local and distant
scientists studying the oceanography and marine resources of the Gulf of Alaska,
including scientists from the NMFS, ADFG, and UAF. It will also be used by students in
Kodiak High School biology and fisheries classes, as well as by UA students, either in
residence at Kodiak, or on the main campuses. Visiting scientists and students will have
access to real-time oceanographic data for use in conjunction with field studies, in-situ
observations or collections. The data would facilitate new collaborations between
personnel of NMFS, UA, ADFG, and other agencies for long-term research. It would
allow comparisons of oceanographic events on the outer continental shelf to those
observed at other locations, thus fostering larger scale research activities than are
currently possible. The data will support complex research activities by multiple
investigators concerning long-term, large-scale ecological changes and processes, which
are necessary to understand the demographic shifts currently occurring in sensitive
populations, such as endangered Steller sea lions in the Gulf of Alaska. OSKAR will
become the central hub for a variety of oceanographic and marine research projects which
will be connected to it like spokes of a wheel.

5. Placement of OSKAR - Long term studies of Tanner crab mating and aggregation have
been conducted at one site in Chiniak bay since 1991. Over 100,000 crabs release
larvae at this site annually. For this reason, Chiniak bay is the first choice for
placement of OSKAR. However, local ship traffic and fishing intensity may dictate
selection of an alternate site further out on the continental shelf where water conditions
may be more representative of the wider GOA shelf region.

C. Principal Investigators
Dr. Bradley G. Stevens.

Dr. Stevens has been studying the reproduction and behavioral ecology of Tanner crabs
(Chionoecetes bairdi) using submersibles and ROV's (Stevens et al. 1993, 1996). In 1991, he
discovered that Tanner crabs form high density aggregations each spring associated with mating
(Stevens et al. 1994). Recent findings (Stevens et al. In press) suggest that aggregation is
associated with larval release, and is cued to local tidal cycles, a potential mechanism decoupling
it from annual oceanographic variations. He spent most of 1996 in Japan, studying settlement
behavior and substrate use by king crab postlarvae and juveniles, with Dr. Jiro Kittaka of Tokyo -
Science University (Stevens and Kittaka 1998).

Mr. Paul Anderson

Mr. Anderson has spent much of his career studying the biology of Pandalid shrimps.
Recently he has been the PI on a retrospective study of a long time series of small mesh trawl
surveys in the GOA (Anderson et al., 1997). The results are the best documentation of the
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changes in abundance of benthic invertebrates and small pelagic fish which resulted from the
1977 regime shift.

Dr. Phyllis Stabeno

Dr. Stabeno is a biological oceanographer with the Pacific Marine Env1r0nmenta1
Laboraotory (PMEL), of NOAA, in Seattle. She has been a PI on the FOCI (Fisheries
Oceanography Coordinated Investigations) project for several years. Her interest is

oceanography of the northern Pacific ocean and its relationship to fisheries production -
(Stabeno et al. 1998).

Mr. Bill Parker
Mr. Parker works for PMEL, and is primarily responsible for assembling and
maintaining oceanographic research equipment, including the components of OSKAR.

Additional Investigators
Dr. Brenda Norcross

Dr Norcross specializes in fisheries oceanography, fisheries ecology and habitat
characterization, and early life history of marine fish. Research projects have included
defining habitats and developing models for nursery areas of five species of flatfishes in
Alaskan waters.

Mr. Jim Blackburn
Mr. Blackburn is a fishery biologist and research scientist with the ADFG, and has
been a co-investigator on the time series analysis of GOA fish and invertebrates.
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4, BUDGET _
Initial cost to build and deploy the array would be in the range of $150-250 K, and

annual maintenance could cost from $10,000 - 25,000. However, newer, cheaper alternatives are
available, and will be explored.

5. Schematic diagram of OSKAR

see attached ﬁguré..
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2000 EXXON VALDEZ TRU , COUNCIL PROJECT BUDGET
October 1, 199y - ceptember 30, 2000

Personnel
Travel
Contractual
Commodities
Equipment
Subtotal
General Administration
Project Total

Full-time Equivalents (FTE)

Other Resources

Authorized Proposed PROPOSED FY 2000 TRUSTEE AGENCIES TOTALS
Budget Category: FY 1999 FY 2000 ADEC ADF&G ADNR USFS DOl NOAA
$45,000.0 $134,000.0

$0.0 $36,220.0

$0.0 $810.0 |

$0.0 $31,275.0 |

$0.0 | $2,5000 | -

$0.0 | $101,395.0

ONG RANGE FUNDING REQUIREMENTS

$0.0 | $172,200.0 Estimated Estimated
$0.0 $6,083.5 FY 2001 FY 2002
$0.0 | $178,283.5 $83,000.0 $85,000.0

0.0 0.5f,

Dollar amounts are shown in thousands of dollars.

$0.0 | $0.0 | | | $0.0 | $0.0 |

I

Comments:This proposed study "IMMAGE" will deploy a marine data collection buoy system "OSKAR" at Chiniak Bay , Alaska. Annual smali-
mesh trawl surveys in this area will be resumed if the project is funded. This area is thought to be representative of the productive inshore
marine system in the Gulf of Alaska. The area has been closed to on-bottom trawl fisheries since 1986. Long-term data sets for a variety of
different species from top predators to plankton is available and will be assembled into a coherent product along with the monitoring data that
will be collected from this project.

FYO0O

Prepared:

Project Number: New Project (O49 3

Project Title: IMMAGE: Integrated Monitoring of Mechanisms
Affecting the Gulf (of Alaska) Ecosystem

Lead Agency: NOAA

FORM 2A
MULTI-TRUSTEE
AGENCY
SUMMARY
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2000 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

Authorized Proposed
Budget Category: FY 1999 FY 2000
Personnel $23,920.0 ]
Travel $810.0 |
Contractual $4,000.0
Commodities $0.0 | s
Equipment $101,395.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $0.0 | $130,125.0 Estimated Estimated
General Administration $3,680.5 FY 2001 FY 2002
Project Total $0.0 | $133,805.5 $37,000.0 $38,000.0
Full-time Equivalents (FTE) 0.3 o Somme G
Dollar amounts are shown in thousands of dollars.
Other Resources | Il | j | [ |

direction of monitoring/survey data collection and analysis.

collection buoy system

Comments:NOAA with participation of its Pacific Marine Environmental Laboratory (PMEL) and National Marine Fisheries Service (NMFS) will
coordinate most of this project. PMEL and appropriate staff will be responsible for deployment of the OSKAR data collection buoy system and
will provide real-time data through their data services link to the internet. Dr Stabeno will be responsible for scientific data collection quality and
interpretation of results. Various PMEL staff will be responsible for assembly, testing, and calibration of data gathering sensors in the array.
NMFS Kodiak Laboratory staff will be responsible for overseeing assembly of various biological databases into one location for the IMMAGE
project. Dr. Stevens will be responsible for coordinating this part of the project with assistance from Paul Anderson,who will also oversee

Long-range funding requests are substantially lower due to the first year investment costs associated with deploying the oceanographic data

Project Number: New Project

FY00 Project Title: MMAGE: Integrated Monitoring of Mechanisms
Affecting the Gulf (of Alaska) Ecosystem

Agency: NOAA

red.

FORM 3A
TRUSTEE
AGENCY
SUMMARY
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2000 EXXON VALDEZ TRUI : COUNCIL PROJECT BUDGET
October 1, 19Yy - september 30, 2000

Personnel Costs: GS/Range/ Months Monthly Proposed
Name Position Description Step Budgeted Costs Overtime FY 2000
Bill Parker (PMEL) Oceanographic Survey Technician GS12/7 0.2 5800.0 1,160.0
Dr. Stabeno Biological Oceanographer GS14/5 0.3 7800.0 2,340.0
Dr. Stevens Fisheries Biologist GS13/8 1.0 8400.0 8,400.0
Paul Anderson Fisheries Biologist GS12/7 1.0 6700.0 6,700.0
Eric Munk Fisheries Biologist GS11/4 0.3 5400.0 1,620.0
USGS Fisheries Biologist GS9/2 1.0 3700.0 3,700.0
0.0
0.0
0.0
0.0
0.0
0.0
Subtotal 3.8 37800.0 0.0 nak felie i
Personnel Total| $23,920.0
Travel Costs: Ticket Round Total Daily Proposed
Description Price Trips Days Per Diem FY 2000
PMEL and NMFS will donate travel to and from Seattle for deployment 0.0
of the OSKAR Buoy Array 0.0
0.0
Annual EVOS Workshop 300.0 1 3 170.0 810.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Travel Total $810.0
Project Number: New Project FORM 3B
FY0O0 Project Title: MMAGE: Integrated Monitoring of Mechanisms Personnel
Affecting the Gulf (of Alaska) Ecosystem & Travel
Agency: NOAA DETAIL
Prepared: 3of9



2000 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

Contractual Costs: Proposed
Description FY 2000
4,000.0

Sort plankton samples from 1981 and 1982 for Osmerid larvae $8 per sample for 500 (approx.) samples

Contractual Total $4,000.0

When a non-trustee organization is used, the form 4A is required.

Commodities Costs: Proposed
Description FY 2000
PMEL and NMFS will donate Ship time and consumables to aid in deployment of the OSKAR Buoy Array
NMFS will donate workspace and laboratory consumables for Plankton sorting and collection
Commodities Total $0.0
FORM 3B

Project Number: New Project

FYOO Project Title: MMAGE: Integrated Monitoring of Mechanisms
Affecting the Gulf (of Alaska) Ecosystem

Agency: NOAA

Contractual &
Commodities
DETAIL
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2000 EXXON VALDEZ TRU : COUNCIL PROJECT BUDGET

October 1, 194, - Ueptember 30, 2000

Prepared:

New Equipment Purchases: Number Unit Proposed
Description of Units Price FY 2000
Components for OSKAR Buoy Array 0.0
Weather package 1 15000.0 15,000.0
Buoy 1 11000.0 11,000.0
ADP 1 30000.0 30,000.0
ADP Bracket 1 1495.0 1,495.0
SEACAT (FL mod/WETStar/pump) 1 16500.0 16,500.0
Microcat 1 3900.0 3,900.0
Thermistors 10 "~ 100.0 1,000.0
Releases 2 9000.0 18,000.0
Argos Satelite Transponder Package Plus one year communication maintenance and Internet 1 4500.0 4,500.0
Link 0.0
0.0
0.0
Those purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total| $101,395.0
Existing Equipment Usage: Number Inventory
Description of Units Agency
Ship time and off-the-shelf equiptment will be donated for OSKAR buoy system
Binocular scopes
Plankton splitting and sorting equiptment
NMFS sampling gear and accesscries, including nets, plankton bongo frames, sample collection containers
and preservatives '
Computer systems and Network and Internet Access
Project Number: New Project FORM 3B
FY0O0 Project Title: MMAGE: Integrated Monitoring of Mechanisms Equipment
Affecting the Gulf (of Alaska) Ecosystem DETAIL
Agency: ADFG
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2000 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

Authorized | Proposed

Budget Category: FY 1999 FY 2000
Personnel $12,300.0 |
Travel $0.0
Contractual $27,275.0
Commodities $2,500.0 g \
Equipment $0.0 LONG RANGE FUNDING REQUIREMENTS

Subtotal $0.0 | $42,075.0 Estimated | Estimated
General Administration $2,403.0 FY 2001 FY 2002

Project Total $0.0 | $44,478.0 $46,000.0 | $47,000.0
Full-time Equivalents (FTE) 028 ot % . e

Dollar amounts are shown in thousands of dollars.

Other Resources ] B ] | ] [ [

Comments: ADFG will be responsible for conduct of the annual trawl survey within the selected study area: Chiniak Bay in the Gulf of Alaska.
The contractual amounts shown cover the cost of the R/V Resolution for the time needed to survey this defined area.

Project Number: New Project FORM 3A
FY00 Project Title: MMAGE: Integrated Monitoring of Mechanisms TRUSTEE
Affecting the Gulf (of Alaska) Ecosystem AGENCY
Agency: ADFG SUMMARY
red: 5of 9



2000 EXXON VALDEZ TRU:

COUNCIL PROJECT BUDGET
October 1, 199y - oeptember 30, 2000

Personnel Costs:

Name

Position Description

GS/Range/
Step

Months
Budgeted

Monthly
Costs

Proposed

Overtime FY 2000

Fisheries Biologist Il
3 Fisheries Tech. |
Fisheries Biologist I}l

Trawl Survey Leader
Trawl survey technicians

Database Manager / Quality Control

0.2
1.5
0.5

1,750.0
6,700.0
3,850.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Subtotal |- |

2.2

0.0

0.0}

Personnel Total| $12.300.0

Travel Costs:

Description

Ticket
Price

Round
Trips

Total
Days

Daily Proposed
Per Diem FY 2000

NONE

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

Travel Total $0.0

FYO0O

Prepared:

Project Number: New Project

Project Title; MMAGE: Integrated Monitoring of Mechanisms

Affecting the Gulf (of Alaska) Ecosystem

Agency. ADFG

FORM 3B
Personnel
& Travel
DETAIL
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2000 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

R/V Pandalus to conduct trawl survey in Kachemak Bay /Lower Cook Inlet Region
10 days at $1,350/d

Contractual Costs: Proposed

Description FY 2000
R/V Resolution to conduct small-mesh trawl survey in the Chiniak Bay region of the Gulf of Alaska

5 days at $2755 per day  (Internal Agency) 13,775.0

13,500.0

When a non-trustee organization is used, the form 4A is required.

Contractual Total| $27,275.0

Commodities Costs: Proposed
Description FY 2000
2,500.0

Repair and supplies for trawl net and hardware

Commodities Total $2,500.0

Project Number: New Project
Project Title: MMAGE: Integrated Monitoring of Mechanisms

Affecting the Gulf (of Alaska) Ecosystem
Agency: ADFG

FYO0O

FORM 3B
Contractual &
Commoadities

DETAIL

ared:
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2000 EXXON VALDEZ TRL E COUNCIL PROJECT BUDGET
October 1, 1595 - September 30, 2000

New Equipment Purchases: Number Unit Proposed
Description of Units Price FY 2000

NONE 0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
: 0.0
Those purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $0.0
Existing Equipment Usage: Number Inventory
Description of Units Agency
All shipboard sampling equiptment ADFG
Trawl Sampling Nets and associated hardware ' 3 ADFG

Project Number: New Project FORM 3B
EY00 Project Title: MMAGE: Integrated Monitoring of Mechanisms Equipment
Affecting the Gulf (of Alaska) Ecosystem DETAIL

Agency: ADFG
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INTRODUCTION

Barrow’s goldeneyes (Bucephala islandica) occur in nearshore habitats of Prince William Sound
(PWS), the environment that received about 40% of the oil spilled after the Exxon Valdez ran
aground (Galt et al. 1991). PWS is almost exclusively a wintering area for Barrow’s goldeneyes.
Estimates of sound-wide goldeneye numbers (which include a small proportion of common
goldeneyes [B. clangula]) during 1996 were approximately 36,000 in winter and 400 in summer
(Agler and Kendall 1997). Although concerns about nearshore recovery and restoration have
resulted in a suite of studies sponsored by the Exxon Valdez Oil Spill Trustee Council
(EVOSTC), assessments of Barrow’s goldeneye recovery status and constraints to recovery had
not been conducted prior to the onset of this project.

Barrow’s goldeneyes may be particularly susceptible to injury and constraints to recovery from
the oil spill. Because of their close affiliation with intertidal habitats, which still contain oil in
some areas, Barrow’s goldeneyes may continue to be exposed. Data from the first year of this
study demonstrate that Barrow’s goldeneyes preferred areas of mixed substrate over rocky
substrate and they preferred unexposed areas over exposed; the types of habitats preferred by
Barrow’s goldeneyes have been shown to be the most likely to hold residual oil. Further, winter
diets of Barrow’s goldeneyes consist almost entirely of mussels (Mytilus trossulus; Koehl et al.
1982, Vermeer 1982), which have been demonstrated to contain hydrocarbon residues as recently
as 1995 (Babcock et al. 1997). Also, Barrow’s goldeneyes, like other sea ducks, are long-lived
with relatively low annual productivity. Population dynamics of species with these life history
characteristics have relatively low rates of potential population growth (Goudie et al. 1994,
Schmutz et al. 1997). Thus, recovery of Barrow’s goldeneye populations (if injured by the oil
spill) would be expected to take many years, even in the absence of long-term, chronic effects.

This species warrants concern not only for population recovery, but also because Barrow’s
goldeneyes are an important subsistence resource for local residents. For example, in Chenega
goldeneyes were harvested by over 25% of households and constituted the majority of harvested
waterfowl (Scott et al. 1996). PWS residents have expressed concern over recovery of
populations of harvested waterfowl species, including Barrow’s goldeneyes (Dan Rosenberg,
ADFG, pers. comm.).

This project capitalizes on data collected during NVP studies on the primary study sites of
northern Knight Island (oiled) and Montague Island (unoiled). These data were collected during
efforts addressing sea otter (Enkydra lutris) and harlequin duck (Histrionicus histrionicus)
recovery. However, they also can be used to critically assess Barrow’s goldeneye recovery. This
project does not propose work that is already funded under NVP, but rather proposes to either (1)
reanalyze data used to assess sea otter or harlequin duck recovery to address questions specific to
goldeneyes or (2) analyze data specific to Barrow’s goldeneyes that were collected as an aside
when conducting NVP field studies. Data collected during NVP that will be used to assess
goldeneye recovery include: mussel size class and abundance (collected to assess sea otter
recovery), goldeneye abundance and distribution (collected during harlequin duck surveys),
goldeneye body condition and diet (from birds collected for NVP copredator studies), and
cytochrome P4501A induction of goldeneyes (from collected birds).
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Other data that will be assessed with regard to Barrow’s goldeneye recovery status include
survey data from USFWS, Migratory Bird Management, mussel contaminant level data from
NOAA, Auke Bay Lab, and immediate post-spill data collected during ADFG harlequin duck
studies. All analyzed and compiled data will be incorporated into the NVP recovery assessment
framework as described in Methods.

Based on results from analyses and compilation of available data, the proposed work will lead to
conclusions regarding the status of recovery and will generate recommendations for specific
research to fill any remaining data gaps. If necessary, additional research would be
recommended following the logic and organization of the NVP project, which addressed
potential demographic, trophic, and health constraints to recovery of nearshore vertebrate
predators, and the nearshore environment generally. Along with addressing questions specific to
Barrow’s goldeneye recovery, the work conducted under this proposal, as well as any additional
research, will serve as another window into recovery of the nearshore system (Holland-Bartels
1995).

NEED FOR THE PROJECT
A. Statement of Problem

At the onset of this project, several pieces of evidence were available that suggested that
Barrow’s goldeneyes suffered injury from the oil spill and that recovery had not occurred.
Sound-wide population surveys have suggested divergent population trends between oiled and
unoiled areas (Agler and Kendall 1997; Brian Lance, USFWS, pers. comm.), as of March 1998.
Further, comparisons of pre- and post-spill data suggest population reductions in oiled versus
unoiled areas at several geographic scales of analysis (David Irons, USFWS, pers. comm.). Also,
levels of P4501A expression in goldeneyes were significantly higher on oiled Knight Island than
unoiled Montague Island (Esler; unpubl. data). These data, along with the life history
characteristics that indicate susceptibility of Barrow’s goldeneyes to oil spill effects, strongly
suggest that a more complete evaluation of the status of recovery, and potential impediments to
recovery, is an important restoration objective.

B. Rationale/Link to Restoration

Barrow’s goldeneye restoration requires assessment of recovery status and definition of
impediments to recovery (demographic, trophic, or health/oil exposure). This proposed work
represents a comprehensive approach to understanding the factors that affect population
dynamics and definition of critical bottlenecks to recovery. Without an understanding of the
underlying processes that dictate population change, we can not prescribe specific activities to
enhance recovery.

C. Location
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Data to be compiled will come from throughout Prince William Sound. NVP data that will be
used to assess Barrow’s goldeneye recovery were collected on northern Knight Island (Bay of
Isles and Herring Bay) and Montague Island. There is no field component for proposed work.

COMMUNITY INVOLVEMENT AND TRADITIONAL ECOLOGICAL KNOWLEDGE

All efforts will be made throughout the restoration process to participate in and provide public
involvement in the implementation of this project. Project staff will be available to present
information to local communities or prepare articles or photographs for Trustee Council
publications.

PROJECT DESIGN
A. Objectives

1. Analyze data collected during NVP studies and report on results regarding:

a. Foraging ecology of Barrow’s goldeneyes, including body composition, diet
composition, and mussel size class selection.

b. Factors influencing distribution and abundance of Barrow’s goldeneyes, including
mussel abundance, habitat characteristics, and oiling history.

2. Summarize data from other sources relevant to assessment of Barrow’s goldeneye
recovery status and impediments to recovery.

3. Generate conclusions regarding recovery status, identify impediments to recovery (if
any), and recommend research needed to fill in data gaps to fully evaluate recovery status
or impediments to recovery (if necessary).

B. Methods
Following the NVP framework, the proposed work will ask the questions: “Is there evidence for
lack of recovery or continued injury from the oil spill?” and “If so, is recovery limited by trophic,

demographic, or health constraints?”.

Trophic Interactions

Data collected during NVP studies will prove valuable for understanding potential limiting
effects of prey availability. Mussel availability and abundance data for NVP study sites will be
used to assess food limitation. Lower biomass of mussels (in size classes consumed by
goldeneyes) per goldeneye on the oiled study area would be consistent with a hypothesis of
potential food limitation of recovery. Preliminary analyses conducted during FY99
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demonstrated that abundance and density of mussels was comparable or higher on oiled Knight
Island than unoiled Montague Island, suggesting that food is not limiting population recovery.

Waterfowl body mass and condition have been shown to be related to both contaminant exposure
(see below) and food availability. Further, body mass and condition have been shown to affect
subsequent survival (Conroy et al. 1989, Longcore et al. 1991, Bergan and Smith 1993) and
productivity (Esler and Grand 1994). Lab analyses of lipid and protein levels were conducted for
each Barrow’s goldeneye collected for NVP copredator studies. Under this proposal, these data
will be analyzed to assess variation in body condition related to sex, age, season, and oiling
history (i.e., study area). Poorer body condition in oiled areas than unoiled areas, in conjunction
with lower food availability, would be consistent with a hypothesis of food limitation of
recovery. Analyses conducted in FY99 found that body mass, after accounting for effects of age,
sex, and season, did not differ between areas, further suggesting that food is not limiting
population recovery. Condition data are still being analyzed.

Demography

Data regarding goldeneye distribution and abundance were collected during NVP harlequin duck
surveys. These data were analyzed to assess variation in goldeneye density related to mussel
abundance, habitat characteristics, and oiling history. This will assess recovery status by
determining whether densities of goldeneyes on oiled study areas are comparable to those on
unoiled areas after accounting for intrinsic differences in habitat and food. Preliminary analyses
conducted in FY99 demonstrate that Barrow’s goldeneye densities were not lower on oiled than
unoiled areas after accounting for intrinsic differences area differences.

Migratory Bird Management, USFWS, has conducted surveys thfoughout Prince William Sound
following the spill. This project proposes interpretation of data through the most recent (March
1998) survey, in light of other data regarding Barrow’s goldeneye population health.

Survival and movements data are not available for Barrow’s goldeneyes. These parameters have
proven critical for understanding the progress and process of harlequin duck recovery status and
may be appropriate for future research on Barrow’s goldeneye recovery.

Indices to Health/Oil Exposure

Oil exposure of collected Barrow’s goldeneyes was evaluated by measurements of cytochrome
P4501A. Results from harlequin duck work strongly indicate that induction of P4501A reflects
continued exposure to Exxon Valdez oil. For many nearshore predators, including Barrow’s
goldeneyes, elevated cytochrome P4501A was expressed in oiled sites. These data will be
interpreted in light of other results.

Because Barrow’s goldeneye diets consist almost exclusively of mussels during winter, mussel
hydrocarbon contamination data from NOAA, Auke Bay Lab, will be reviewed to determine
whether foraging represents a potential pathway of continued oil exposure. Mussel bed sampling
will be conducted during summer 1999 (Pat Harris, pers. comm.); this information will be
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incorporated into considerations of goldeneye recovery.

Waterfowl body mass has been demonstrated to be related to contaminants (Hohman et al. 1990).
Body mass and condition data were interpreted in light of measures of oil exposure. Lowered
body mass, in conjunction with differences in P450 induction, would be consistent with a

hypothesis of health related constraints to recovery. However, analyses conducted during FY99
found that body mass was not related to P450 induction, after accounting for sex, age, and season

differences.

C. Cooperating Agencies, Contracts, and Other Agency Assistance

This proposal relies on data collected by a number of researchers funded by the EVOSTC,
including the principal investigator, Chuck O’Clair (NOAA), Pat Harris (NOAA), David Irons
(USFWS), and Dan Rosenberg (ADFG).

SCHEDULE

A. Measurable Project Tasks for FY 00

Throughout: Analyze and summarize data regarding Barrow’s goldeneye recovery status and
impediments to recovery.

April 15: Submit final report, as described below.

B. Project Milestones and Endpoints

This project will be completed upon submission of the final report prior to 15 April 2000.
C. Completion Date

All project objectives will be met during FY2000.

PUBLICATIONS AND REPORTS

A final report of activities will be submitted to the Restoration Office before 15 Apr11 2000. The
report will consist of 3 documents:

1. A report on status and constraints to recovery of Barrow’s goldeneyes based on all available
data.

2. A draft manuscript regarding foraging ecology of Barrow’s goldeneyes, including diet and
body composition variation within and between oiled and unoiled study areas.
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3. A draft manuscript addressing factors related to density of Barrow’s goldeneyes, including
habitat variables, mussel biomass, and oiling history.

PROFESSIONAL CONFERENCES

None in FY 00.

NORMAL AGENCY MANAGEMENT

The work proposed here is not part of normal agency management and is related specifically to
research addressing oil spill restoration concerns. No similar work has been conducted, is
currently being conducted, or is planned using agency funds.

‘COORDINATION AND INTEGRATION OF RESTORATION EFFORT

As described above, this research relies on incorporation of data from other Trustee sponsored
research. The major objectives of this work require interaction with other investigators and
integration of all available data that are relevant to the question of Barrow’s goldeneye recovery
status. Also, this proposal relies on data collected during NVP studies by the principal
investigator.

PROPOSED PRINCIPAL INVESTIGATOR

Dan Esler

Alaska Biological Science Center
USGS-Biological Resources Division
1011 E. Tudor Rd.

Anchorage, AK 99503

(907) 786-3485

FAX: (907) 786-3636
danie]_esler(@usgs.gov

PERSONNEL QUALIFICATIONS

Dan Esler is a Wildlife Research Biologist with the Alaska Science Center, USGS Biological
Resources Division. He has conducted waterfowl research in arctic and subarctic regions of
Alaska and Russia for the past 10 years. Since 1995 he has served as project leader for harlequin
duck studies as part of the EVOSTC-sponsored Nearshore Vertebrate Predator project. He
earned a M.S. from Texas A & M University in 1988 and is currently enrolled as a doctoral
candidate at Oregon State University. He has authored 17 peer-reviewed journal publications
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and numerous reports and presentations addressing research and issues in waterbird conservation.

KEY COOPERATORS

Chuck O’Clair
NOAA-Auke Bay Lab
11305 Glacier Highway
Juneau, AK 99801

(907) 789-6016

FAX: (907) 789-6094
chuck.o’clair@noaa.gov

Dan Rosenberg

Alaska Dept. of Fish and Game
333 Raspberry Road
Anchorage, AK 99518

(907) 267-2453

FAX: (907) 267-2433
danr@fishgame.state.ak.us

David Irons

USFWS-Migratory Bird Management
1011 E. Tudor Rd.

Anchorage, AK 99503

(907) 786-3376
david_irons@mail.fws.gov
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proportional standard errors of 10-15%. We propose to conduct aerial surveys of the
Kenai Peninsula and Kodiak Archipelago during fiscal years 2000 and 2001. Costs of
surveys will be shared with USGS and USFWS.
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INTRODUCTION

One of the major factors contributing to our lack of understanding about the effects of the
Exxon Valdez oil spill (EVOS) is the lack of baseline pre-spill data. This "data gap"
continues to constrain our ability to identify recovery of injured resources. Sea otters
(Enhydra lutris), a conspicuous casualty of the spill, inhabit shorelines throughout the
entire spill area, including Prince William Sound, the Kenai Peninsula and Kodiak
Archipelago. Although surveys of sea otters are conducted regularly in Prince William -
Sound, no EVOS Trustee Council (EVOSTC) support has gone toward estimating sea

otter population size outside Prince William Sound.

In the decade since the spill, there has been a dramatic decline in sea otter abundance in
the western and central Aleutian Islands. The geographic extent of the decline is
unknown. The series of events leading to the otter decline began with large-scale oceanic
changes in the north Pacific/Bering sea that led to reductions in Steller sea lions
(Eumatopias jubatus) and harbor seals (Phoca vitulina). Both species are principal food
items of killer Whéles (Orcinus orca). Inresponse to the decline in pinnipeds, it is
possible that killer whale predation has shifted to sea otters. Since the pinniped decline
extends to Kodiak and Prince William Sound, it is conceivable that cascading effects,

including predation on sea otters, may extend into the spill area.

In the absence of data on the distribution and abundance of sea otter populations outside
Prince William Sound, we are neither prepared for another EVOS-like event, nor able to
interpret the potential cascading effects of large-scale ecological events. We proﬁose to
survey sea otters in the Kodiak Archipelago and Kenai Peninsula over a two-year period,
using an EVOSTC supported aerial survey method. The survey results will provide
baseline data on sea otter population distribution and abundance as well as provide an

evaluation of the geographic extent of the decline in otter populations observed in the
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Aleutian Islands. The cost of the surveys will be shared among the EVOSTC, USGS and
USFWS.

NEED FOR THE PROJECT
A. Statement of Problem

Sea otter populations in Prince William Sound and the Gulf of Alaska were injured as a
result of the EVOS (Ballachey et al 1994), with nearly 400 carcasses recovered from the
Kenai and Kodiak areas. Bodkin and Udevitz (1994) estimated the mortality of sea otters
along the Kenai coast may have ranged from 494 to 706 otters. While extensive surveys
of sea otter populations in Prince William Sound have been completed annually since

1993, the current status of Kenai Peninsula and Kodiak Archipelago sea otter populations

are unknown.

The Kenai Peninsula was last surveyed in 1989, using line and strip protocols from a
helicopter (DeGange et al. 1994). The area surveyed included 2,423 km of shoreline
from Cape Puget to Anchor Pt. and included coastal and offshore sampling to the 50m
isobath. Population estimates were adjusted for group size bias and detection bias.
Detection bias was estimated by comparing strip counts to “hover” counts, compensating
for animals not detected on strip counts. Estimates of abundance were 2,330 (se=279)
and 2,146 (se=194) for the spring and fall of 1989 respectively. No prior orlsubsequent

estimates of sea otter abundance are available for the Kenai Peninsula.

The Kodiak Archipelago was also surveyed in 1989 using the same helicopter method
used along the Kenai Peninsula. The area included 2,960 km of shore line north of Rocky
Pt. and the Buskin River. Group size and detection bias were estimated as in the Kenai

Peninsula survey. The estimated Kodiak sea otter population size in October 1989 was
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13,526 (se=1,199). In 1994 Kodiak was again surveyed, using the fixed-wing method
developed by Bodkin and Udevitz (1999). Although the two surveys used different
methodologies, both estimates are corrected for undetected otters, and are therefore
comparable. The estimated Kodiak sea otter population size in July 1994 was 9,738 (se=
2,615), which represents a decline of nearly 3,800 animals, at a rate of 7%/year. The
cause of the decline at Kodiak is unknown, but is similar in magnitude and in the

temporal scale to the decline observed in the central and western Aleutians.

In summary, estimating the distribution and abundance of sea otter populations along the
Kenai and Kodiak coasts will be valuable in (1) providing baseline data on the current
distribution and abundance of sea otters in areas of the spill where sea otter mortality
occurred, (2) contributing to long-term population trend data which may be used in
assessing initial damage and subsequent recovery of sea otter populations in the event of
future oil spills, and (3) provide information on the geographic extent of a decline in sea
otter populations in the spill area that may be independent of spill-related processes, but

of importance to the state of the north Pacific/Bering sea ecosystem.

B. Rationale/Link to Restoration

Determination of sea otter restoration and recovery requires assessment of population
status. Current data from spill-impacted areas outside Prince William Sound is 6-10
years old and other large-scale processes may be affecting sea otter populations in the
spill area. Survey results from Kodiak in 1989 and 1994 suggest a significant decline.
While the cause of the decline is unknown it may be linked to other large-scale processes
in the north Pacific and may be independent of the EVOS. The proposed work will
identify the direction and magnitude of change in sea otter populations and may allow

evaluation of the relatedness of potential changes to events other than EVOS.
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C. Location

Surveys will be conducted at the Kenai Peninsula and Kodiak Archipelago. Specific
areas will be those used in previous surveys that may be modified to include known or

anticipated changes in otter distribution.

Communities affected by the project include Seward, Homer, Port Graham, English Bay.
Seldovia, Old Harbor and Kodiak. -

COMMUNITY INVOLVEMENT AND TRADITIONAL ECOLOGICAL
KNOWLEDGE

The project will continﬁe to inform and coordinate our community involvement activities,
including the collection of indigenous knowledge with Dr. Henry Huntington, TEK
specialist Chugach Regional Resources Commission and Hugh Short, Community
Coordinator, EVOS Restoration Office. We will continue to solicit advice from the above
parties and gather information on TEK through synthesis workshops, local community

facilitators, and residents.

Efforts will be made to participate in and provide public involvement in the design and
implementation of this project. Information gathered from this project will be shared with
local communities. Project staff has and will continue to present information to local
communities or prepare articles or photographs for Trustee Council publications. Boat and
air charter contracts, and other services will be contracted from local sources when

possible.
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PROJECT DESIGN
A. Objectives

Provide current, unbiased estimates of sea otter abundance along the coasts of the Kenai

Peninsula and the Kodiak Archipelago.

B. Methods

We will use previously developed aerial survey techniques which employ counts along
systematic transects, and intensive search units (ISU’s) to estimate a correction factor for

each survey (Bodkin and Udevitz, 1999). We will conduct a single survey of the entire

Kodiak Archipelago in the year 2000, and the Kenai Peninsula in 2001.
C. Cooperating Agencies, Contracts, and Other Agency Assistance
USFWS personnel, led by Angela Doroff, will be responsible for conducting the Kodiak

aerial survey in 2000, analyzing survey data and preparing annual reports.

USGS personnel, led by Jim Bodkin, will be responsible for conducting the Kenai

Peninsula aerial survey in 2001, analyzing survey data and preparing annual reports.

SCHEDULE

A. Measurable Project Tasks for FY 00
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Sea Otters

June - August Sea otter aerial survey, Kodiak (conducted by USFWS)

B. Project Milestones and Endpoints

FYQ0

December-March:  Coordinate and plan surveys, community involvement, prepare

equipment.

June-August: Conduct aerial sea otter surveys.

September-Nov: Data analysis and report preparation. Coordinate with local
communities.

This is a projected two year monitoring program designed to assess the recovery and status
of an injured species. The FY01 survey of the Kenai Peninsula will be conducted by
USGS. At the end of each year results will be compared with prior population estimates
and evaluated in terms of the restoration goals to assess whether recovery has occurred.
Due to the potential confounding effect of an ongoing Iarge-scale decline in sea otter
populations adjacent to the spill area, it will be impossible to determine the cause of non-

recovery.

C. Completion Date

All project objectives will be met following FY01. The project may be terminated prior

to FYO1 if restoration guidelines for sea otters are met.
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PUBLICATIONS AND REPORTS

Annual reports will be presented to the Chief Scientist by April 15 the following year. A
final report will be prepared at the end of the proposed schedule unless continued
monitoring is warranted or when recovery objectives are met. Special reports (publications)
will be prepared during the course of the study if warranted. Publications will be prepared
for peer-review journals when sufficient data has been collected to satisfy manuscript

preparation. Journal publications will not be generated until after the project is completed.

PROFESSIONAL CONFERENCES

None in FY00.

NORMAL AGENCY MANAGEMENT

While sea otter population monitoring is a responsibility of the USFWS Marine
Mammals Management Office, the proposed areas are not considered high priority at this
time. The Aleutian Islands and Southeast Alaska, which has never been systematically
surveyed for sea otters, are the two most important survey areas for the USFWS. Given
the reality of flat-funded budgets, it is unlikely that the Kenai Peninsula and Kodiak
Archipelago would be surveyed for at least 5-10 years unless funded by the EVOSTC.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT
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As described in the Introduction, this research relies on methods from other Trustee
sponsored research, including project /043. Equipment purchased under this project will
be used to conduct the proposed research and data collection and analysis will follow

previously established protocols and standards.

PROPOSED PRINCIPAL INVESTIGATORS

James Bodkin Angela Doroff

Alaska Biological Science Center U.S. Fish and Wildlife
Service

USGS-Biological Resources Division Marine Mammals Management
1011 E. Tudor Rd. 1011 E. Tudor Rd.

Anchorage, Alaska 99503 ' Anchorage, Alaska 99503
PHONE: (907) 786-3550 PHONE: (907) 786-3803

FAX: (907) 786-3636 FAX: (907) 786-3801
james_bodkin@usgs.gov ‘ angela_doroff@fws.gov

PERSONNEL QUALIFICATIONS

Angela Doroff, Wildlife Biologist on the sea otter program in the Marine Mammals
Management office. She has over 10 years of experience working in Alaska on a variety
of sea ot