











Monitoring of the pond will be done by District personnel as well as through
educational programs. Monitoring efforts will include measuring water quality
parameters both before and after stocking efforts. Success, growth and overall
health of the fish populations within the pond will be monitored annually as
well. All monitoring efforts will begin in 1992 and continue indefinately to
incorprate education programs in the future as well.

Either an outside construction contract will be awarded, or the District
personnel will construct two barrier free fishing piers in 1992. 1In addition,
the District is considering developing a day use visitor facility at the pond
site by adding picnic tables, garbage cans, interpretive signs and the like.
This phase of the project will require expertise from the District’s recreation
and interpretation programs. Coordination efforts by District staff will begin
in October 1991 and project plans will be developed by February of 1992. TIf
adopted development of the day use site will begin in the spring of 1993 and be
completed by 1994.

The estimated cost to the USFS for the project in 1992 is $25,000. This
includes the cost for a construction contractor to complete fishing piers.
Costs in 1993 and 1994 will be approximately $16,000 for development of the day
use site and continued stocking and monitoring efforts. Continued monitoring
and educational programs will cost approximately $8,000 annually once
construction is complete.

In addition to USFS costs, ADF&G will have costs associated with the project.
Some of those costs will include, but are not limited to, administrative costs,
fish culturing and transport costs, and travel costs.

Once complete, this project will provide a replacement and an alternative
angling opportunity on the Copper River Delta. It will be a project that will
involve members of the community in a positive, constructive program of
education, recreation, and natural resource improvement. As families and
members of the community get involved in the development of a pond, there will
be a sense of ownership, and pride. As the community assists in the evolution
of a new recreation area, close to town, it will become the place people gather
to enjoy the great outdoors. School children and adults alike can enjoy the
new fishing opportunity as it grows.

Studies by ADF&G have indicated that sport fish species, namely cutthroat
trout, were damaged by the Exxon Valdez oil spill. This project would directly
benefit that species by providing a replacement area for fishing on the Delta.
In addition it will reduce pressure on more locally sensitive species, as
angling pressures is shifted from the Sound to the Delta.

It will be important to initiate this project in 1992 to maintain the visual
and aesthetic qualities of the pond. Revegetation efforts need to begin early
in the spring. Also, as fishii pressure on the Delta increases, it will be
critical to offer a variety of angling opportunities so that will disperse
anglers as well as be able to effectively manage angler use on the Forest.
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A. Project Name

Cultural Resource Protection

B. Injured Species

Cultural resources impacted directly by the oil spill and clean-up activities

C. Principal Investigator and Lead Agency

Steve Hennig, Glacier Ranger District, Chugach National Forest
Chugach Alaska Corporation may provide limited assistance and support

D. Project Objectives

The primary objective of this project is to provide protection for cultural
resource sites in Prince William Sound through active monitoring, patrol and
law enforcement.

A secondary objective is to educate the public on the cultural resources of
Prince William Sound and the laws protecting this resource.

E. Project Methods, including technical feasibiltiy

The project will be accomplished through increased patrols and Forest Service
presence in Prince William Sound. Forest Service personel, with law
enforcement training, will patrol the Sound aboard a boat, making regular
rounds and frequent stops at known sites to monitor any impacts to sites and
conduct investigations on any vandalism or theft from sites.

Additional Forest Service presence and regular monitoring of sites is one of
the best deterents to vandalism. Additional public contacts with people using
Prince William Sound can be used to educate users of the cultural resource and
the laws protecting this resource.

This project is technically feasible and can be started immediately. A vessel
will have to be acquired either through purchase or charter. Purchase of a

vessel is preferred.

F. Duration of the Project

This project is proposed as a long-term, on going, project to continue as long
as necessary to insure protection of the cultural resources of Prince William
Sound.

G. Estimated Cost (1991 dollars)

Calendar Year 1992 $ 480,000 Staffing, housing & purchase of boat
($180,000 if charter boat)

1993 and 120,000 Staffing, housing & operational cost
subsequent years ($180,000 if charter boat used)



H. Restoration Activity or Endpoint to be Addressed

This proposal is intended to protect the cultural resource of Prince William
Sound. Activity as a result of the oil spill located many new sites.
Additionally, these sites are now known to many people and the potential for
vandalism or theft is greatly increased.

I. Link to Other NRDA Damage Assessment or Restoration Studies

This proposal is linked to damage assessment studies inventorying the cultural
resource sites in Prince William Sound as well as those located during the
numerous beach surveys as a part of the clean-up.

J. Importance of Initiating Project in 1992

The cultural resources of Prince William Sound are already receiving scme
vandalism and theft. With the exposure the Sound received as a result of the
spill and the discovery of many new and previously unknown sites, protection of
this resouce is needed immediately. The Forest Service is obligate, by law, to
actively protect this non-renewable resource.






Anchorage, Alaska 99503-2892

IN REPLY REFER 10!

To: Sanford P. Rabinowitch, DOI Representative RPWG

N,
N
\

From: Dan Hamson, Chief Office of 0il Spill Coordination Y
Subject: Restoration Projects for 1992

Enclosed are three projects for consideration by the Restoration
Planning Work Group (RPWG) for the 1992 season.

* Public Education

* Monitoring Fate and Persistence of 0il in National
Parks Affected by the Exxon-Valdez 0il Spill

* Trophic Investigation of Intertidal Use by Birds and
Mammals in NPS Areas Affected by the Exxon-Valdez O0il
Spill.

We have carefully studied the guidance provided by the RPWG and
believe that these projects meet the various science needs and
specific criteria put forward. The RPWG will also note that the
NPS is a cooperating agency on several projects being submitted by
the Fish & Wildlife Service. We believe strongly in cooperative
projects and in fact are interested in making even more linkages
with state and federal agencies.

The National Park Service expects to develop additional projects as
completion of the NRDA damage assessment studies are brought to
final conclusion and the results more completely understood. These
three projects represent an initial list of restoration projects
that the NPS is interested in proposing under the EVOS restoration
program.

Should the RPWG have any detailed questions regarding these
projects the NPS principal investigators are available to you upon
request.

cc: Jack Morehead, Regional Director, NPS
Paul Haertel, Associate Regional Director, NPS
Anne Castellina, NPS - KEFJ
Alan Eliason, NPS - KATM
Curt McVee, DOI
Pam Bergman, DOI

United States Department of the Interior Y —

NATIONAL PARK SERVICE JMERICA s—
E—

ALASKA REGIONAL OFFICE gy N
2525 Gambell Street, Room 107 . u



Public Information and Education
-1992 Restoration Project Proposal-

Injured Species to be Addressed: This project proposes to advance
recovery and restoration of natural resources, injured as a result
of the Exxon Valdez o0il spill, through the means of a public
information and education program. The project seeks to recognize
restoration within the context of the entire ecosystem, rather than
through a species-specific approach.

Information regarding habitat needs, key life history facts, and
the relationship of habitat to parks, refuges, forests and
wilderness areas will be presented. Specifically identified will
be those species and their habitats which appear to have suffered
the most notable injuries. To be included are: Common and Thick-
billed Murres, bald eagles, harlequin ducks, goldeneyes, scoters,
black oystercatchers, pigeon guillemots, marbled and Kittlitz's
murrelets, sea otters, harbor seals, killer whales, brown bear and
river otter.

Principal Investigator: Valerie Payne, National Park Service

Lead Agencies: National Park Service and Fish and Wildlife Service

Cooperating Agencies: Forest Service and Environmental Protection
Agency. Other agencies will be welcome to participate.

Project Objectives: This project will develop and distribute
information designed to inform the public about ways they can help
injured natural resources recover from the damages which resulted
from the Exxon Valdez oil spill. Specifically, the information
will explain changes to the ecosystem resulting from the oil spill
and how people can lessen their potential for creating additional
harmful human disturbance.

Project Methods: Pro: :t 1 :hods are simple and well understood.
Educational informe ' 1 '~ ° “swve " dped that explains how various
users can inadvertently disturb injured resources (e.g. marine
birds and mammals), and how they can avoid creating these
disturbances. The information will be delivered through the medium
o osters, brochures ;lidt¢ »rograms “act sheets -n" jossibly

other media, which may include a video tape, production of a book

1



and enhancement of school curricula. Delivery of the materials
will be throughout the spill zone area, including park, refuge and
forest visitor centers; participating private businesses (e.g. tour
operators and kayak rental stores); local museums; and on the state
ferries. It is anticipated that up to 100,000 people will be
exposed to the information annually at government visitor centers
and on the state ferries. Additional people will see posters and
brochures where they are displayed by museums, businesses and
individuals.

A "user survey," of individuals who receive the information and
education, will also be considered. A well-designed survey of this
type will aid the project in obtaining feedback on the type of
information the general public most desires and will provide
valuable insight into the public's perception of the restoration
activities taking place.

The project will be accomplished by a single project leader working
with a core staff composed of National Park Service (NPS) and Fish
and Wildlife Service (FWS) staffs in Anchorage regional offices,
along with staff from Kenai Fjords National Park in Seward and the
Alaska Maritime National Wildlife Refuge in Homer. Cooperating
agencies will also have regular participation.

The project 1is technically feasible. Much of the required
information already exists, and any new information needed may be
found in other ongoing restoration projects. The National Park
Service and cooperating agencies are experienced at producing
information for the public on a variety of subjects.

Project Duration: This project is proposed to commence in 1992 and
continue through the year 2001. It is anticipated that the first
two years of the project (1992 and 1993) will be the busiest, in
that initial examination of existing information, and production
and distribution of materials will take place during this time.
Updates would be anticipated every two years (1995, 1997, 1999 and
2001), as new information becomes available. Every other year
(1994, 1996, 1998 and 2000) will be used as a review year, in which
the ongoing recovery efforts and results of those efforts will be
reviewed and incorporated into updated informational material.
This cycle will not only be cost efficient, but will also allow for
the opportunity to update the material as new information becomes
available.



Estimated Cost:
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
100K* 150K 25K 50K 25K 50K 25K 50K 25K 50K

* An interagency agreement between the National Park Service and
the Environmental Protection Agency (EPA) is already in place for
this project. The EPA is supporting the project with partial
funding in the amount of $20,000. Use of these funds must be made
by September 30, 1992, under the terms of the agreement.

Restoration Activity or Endpoint to be Addressed: This project
directly addresses endpoints for a number of species, most notably

the endpoint of minimizing human disturbance. The proposed project
benefits natural recovery by attempting to reduce further human
disruption to marine birds and mammals, and any other injured
natural resource affected by the o0il spill and the resulting clean-
up efforts.

Relationship to Science Information Needs Identified by RPWG: The
"general needs" addressed by this project include:

- Improve understanding of the 1long-range underlying
mechanisms causing injury or limiting populations;

- Extend focus of studies beyond Prince William Sound and
throughout the affected area; and

- Shift emphasis to broader ecological, rather than species-
specific approaches.

Importance of Tnitiating Project in 1992: The public desires
information about the restoration of the environment, after the
Exxon Valdez oil spill. Much of the information needed to initiate
and complete this project is already in place and/or available for
collection. The information can quickly be made available to the
public, therefore generating an immediate restorative effect.

Link to Other NRDA or Restoration Studies: Numerous NRDA and
potential restoration projects could benefit from this public
information and education project. It will be a means of conveying
information, gained elsewhere, directly to tI public and in a
"user friendly" format.







MONITORING THE FATE AND PERSISTENCE OF OIL IN NATIONAL PARKS
AFFECTED BY THE EXXON VALDEZ OIL SPILL:
A RESTORATION SCIENCE STUDY PROPOSAL

November 1991

Injured Species to be Addressed: This proposal addresses injury
to the lost services of scientific, recreational, and park
wilderness values in the national park areas affected by the
Exxon Valdez oil spill.

Principal Investigator: Dr. Gail Irvine
Lead Agency: National Park Service (NPS)

Introduction

The Exxon Valdez oil spill (EVOS) directly affected the
scientific and recreational values and wilderness characteristics
of shorelines of three national park areas, namely Kenai Fjords
National Park, Katmai National Park and Preserve, and Aniakchak
National Preserve and Monument. Injury to Kenai Fjords and
Katmai National Parks will be addressed by this proposal.

In addition to physical, chemical and biological effects,
the spilled oil also affected and continues to affect the special
land values and services provided by the national parks it
contacted. These injured values and characteristics continue to
be injured by the persistence of oil that degrades the
"naturalness" of the coasts. These values and characteristics
are clearly stated in both ANILCA (1980) and the Wilderness Act
(1964) . Surveys conducted in 1991 indicate that oil continued to
persist in the affected national parks, and that fresh-looking
mousse and sheening were observed in many locations, despite the
predictions that this would not occur beyond the first year of
the spill.

Project Objectives
1. To document, quantitatively and qualitatively, the location,

persistence, and fate of oil from the Exxon Valdez spill along
the Kenai Fjords and Katmai National Park coastlines.

2. To reconcile existing conceptual models of shoreline
geomorphology and the persistence of oil w: 1 the actual
persistence of EVOS oil through time.



Project Methods

Objective 1: Persistence of 0il

1992. Sites known to have o0il in 1991 will be surveyed via
boat or helicopter, depending on the location, weather, and
logistical concerns. Other sites, such as sand beaches, that
were heavily oiled in 1989 and that may not have been surveyed in
depth may also be revisited. Qualitative description of the site
and oil appearance will be made, and permanent quadrats and
transects will be sampled in sites where it will be possible to
relocate them. Samples will also be collected for chemical
analysis. Some such sites were studied by the Park Service in
1989 along the Katmai and Kenai Fjords coastlines. Precise
methodology will be decided upon after evaluating the methodology
used in previous studies (Cusik, 1989; ADEC, 1989-91, NOAA,
etc.). A stratified random design may be used in order to follow
the persistence through time of o0il of different concentrations
or types.

1993 and beyond. These studies should be repeated at chosen
sites at least every two years.

Objective 2: Geomorphology and the Persistence of 0il

The patterns in the persistence of oil along the coastlines
will be compared to existing models relating such persistence to
coastline geomorphology. At least two such models exist: one,
developed by Research Planning Institute, Inc. (RPI) and based on
their experiences with oil spills, especially the Amoco Cadiz;
another, developed by Carl Schoch, National Park Service, which
consists of more detailed vertical representation of the
coastline geomorphology, both through the various intertidal and
supratidal zones, and within a single zone (e.g., multiple
layers). We would predict that Schoch's model, with its greater
complexity, would better correlate with the actual persistence of
0oil. Field analysis of these models will allow for application
of the more accurate method to other areas of concern.

Duration of the Project

Persistence of oil will be monitored along NPS coastlines
until its presence is not detectable.



Estimated Cost

Objective 1. Quantitative Surveys of 0il Fate and Persistence,
Katmai and Kenai Fjords National Parks, per year,
every two years beginning in 1992.

1992 1994 1996 1998 2000 ~ Total
$ 165K $ 170K $ 175K $ 180K $ 185K $ 875K

Restoration Activity or Endpoint to be Addressed

Monitoring ecosystem recovery.

Relationship to S8cience Information Needs Identified by RPWG

This proposal fulfills several of the general needs outlined
by RPWG in June 1992. These include:

1) Extending the focus of studies beyond Prince William Sound
and throughout the affected area. This proposal focuses study in
affected areas in the Gulf of Alaska and along the Alaska
Peninsula.

2) Monitoring the fate (quantity, chemical status, persistence)
of weathering o0il, including in mussel beds.

a. The continued presence of o0il may be causing continued
harm to biological resources, and continues to cause damage to
scientific and recreational values and wilderness characteristics
of the park coastlines. Monitoring ecosystem recovery (which
includes cleansing) will define the extent and persistence of
injury.

Importance of Initiating Project in 1992

It is important to initiate this project as soon as possible
in order to establish the best comparison between sites and to
establish a base for future surveys. The last quantitative
transects in Katmai National Park were conducted in 1989, so
revisiting those sites in 1992 would provide a better time line
than if the project were delayed. Also, initiating the project
in 1992 means that there will be no lapse in data collected in
each of the previous years under response actions.

Link to Other NRDA 1 na 1 3s1 1t or Restoration Studies

This proposal may provide pertinent information to the
Coastal Habitat project (on per: 'stent oiling of sites), the
Oiled Musse »>roject »>the rojects tha 1ire examining single
species but where work is concentrated at particular sites, and
the proposed restoration project titled, "Trophic Investigation
of Intertidal Use by Birds and Mammals in NPS areas."






TROPHIC INVESTIGATION OF INTERTIDAL USE BY BIRDS AND MAMMALS
IN NPS AREAS AFFECTED BY THE EXXON VALDEZ OIL SPILL:
A RESTORATION SCIENCE STUDY PROPOSAL

November 1991

Injured Species to be Addressed: This proposal addresses the
trophic use of intertidal communities by bird and mammal species
such as: bears, foxes, river otters, sea otters, harlequin
ducks, black oystercatchers, bald eagles, pigeon guillemots and
shorebirds. Some of these have been identified as being injured
by the Exxon Valdez oil spill, but others have not, probably
through lack of investigation, lack of good baseline information,
or lack of a thorough knowledge of their interaction with the
intertidal communities.

Principal Investigator: Dr. Gail Irvine

Lead Agency: National Park Service (NPS)

Suggested Cooperating Agencies: Alaska Department of Fish and
Game (ADF&G), and the U.S. Fish and Wildlife Service (USFWS)

Introduction

The Exxon Valdez o0il spill led to extensive examination of
the coastal communities in the affected areas, and many
individual species were targetted for investigation. The oil
spill also pointed out many deficiencies in our knowledge,
including the dynamics in the use of intertidal communities by
various bird and mammal species. The purpose of this proposal
is to address the comprehensive use of intertidal resources by
birds and mammals in order to monitor additional and continuing
injury and to increase our understanding of the ecosystem
dynamics. Injury to many of the species mentioned above was
documented in other areas of the spill, primarily Prince William
Sound, but was not examined within the parks.

Project Objectives

1. To document, directly and indirectly, patterns of use of the
intertidal by bird and mammal species. This study will
concentrate its efforts on oiled national park coastlines, namely
Katmai NP&P and Kenai Fjords NP.

a. To identify and better understand pathways of potential
cont ‘“1iation (past, present, and future) via food resources.

b. To gain information that could be used to document
injury compensable by the settlement's reopener clause (e.g., to
identify and provide information on species that were potentially
injured by the Exxon Valdez oil spill, including ones that were
not scrutinized in the damage assessment process).

2. To continue to monitor productivity of coastal brown bears in



Katmai NP&P, since there was some indication of injury (death of
a cub accompanied by high hydrocarbon values; elevated
hydrocarbon values in fecal material) and effects of hydrocarbon
contamination may be expressed as sublethal effects and decreased
productivity through time. Continuing contamination of bivalve
prey (mussels, clams) may mean that bears are still being exposed
to hydrocarbons through their diet. Negative effects on bears
could also be addressed through the reopener clause.

Project Methods

Objective 1. Areas of use by various animals will be identified
through discussion with agency personnel and researchers, and
survey of literature and observational records. Identified areas
will be observed, and various established animal behavior
methodologies (e.g., focal animal) may be used. Also, some areas
will be chosen for more intensive observations. Direct
observations of foods chosen will be made where possible, and
scat and opportunistic gut analyses will also be used. Time-
lapse photography also may be used to document use of areas.
Chemical evaluation of bivalves or other prey will be obtained if
not available from other studies (e.g., Oiled Mussels,
Fish/Shellfish #13).

Objective 2. Survival and reproductive success of coastal brown
bears will be determined through the use of existing and newly
radio-collared female bears as surveyed aerially. Aerial surveys
will be conducted from April through October. Some information
on habitat use will also be gained from aerial survey data.

Duration of the Project

Observations on the use of the intertidal by bird and mammal
species should be done over the course of at least five years
(1992 through 1996), since sites and precise methodologies must
be worked out, and a variety of species are going to be
targetted.

Productivity of brown bears should be monitored for at least
three more years (1992 through 1994) to allow for expression of
reproductive effects and to make efficient use of the radio
collars.

— 31 " nated Cost

Objective 1. Investigation of trophic use of the intertidal by
birds and mammals.

1992 1993 1994 1995 1996 Total
$ 785K $ 775K $ 800K $ 820K $ 825K $4,005K



Objective 2. Brown bear productivity.

1992 1993 1994 Total
$ 110K $ 60K $ 110K $ 280K

Total Cost of the Project (Objectives 1 and 2):

1992 1993 1994 1995 1996 Total
$ 895K $ 835K $ 910K $ 820K $ 825K $4,285K

Restoration Activity or Endpoint to be Addressed

Monitoring ecosy covery by identifying the strengths of the
various trophic interactions, the relative dependencies on the
intertidal, potential for contamination, and potential for
recovery.

Relationship to Science Information Needs Identified by RPWG

This proposal fulfills several of the general needs outlined by
RPWG in June 1992. These include:

1. Shifting emphasis to broader ecological rather than species-
specific approaches.

2. Improving understanding of the long-range underlying
mechanisms causing injury or limiting populations.

3. Extending the focus of studies beyond Prince William Sound
and throughout the affected area.

4. Analyzing further the linkages between predators and prey
abundance, availability and quality.

Importance of Initiating Project in 1992

The initiation of this project in 1992 would allow for the
earliest investigation of this broad use of the intertidal by
birds and mammals, and may identify other species that might have
been injured by the EVOS, but that haven't been studied (e.gq.,
foxes). The results of the investigation might set the stage for
further defining broad restoration initiatives. Due to the
potentlal difficulty in establishing injury for the reopener

se, '~ '3 project should be started as soon as is feasible.

In addition, the information on potential productivity
effects on brown bears should be initiated in 1992 in order to
maximize information carryover from the previous NRDA s+ dy
(Terrestrial Mammal #4: Brown Bear). Collars already 1in place
will probably stop transmitting within this next year, so the
ability to follow the same individuals will be lost unless



animals are recollared this year.
Link to Other NRDA Damage Assessment or Restoration Studies

This project has direct linkages to all studies that deal with
species that feed in the intertidal, as well the Oiled Mussel
Study, Fish/Shellfish #13, Coastal Habitat, the proposed
restoration project "Monitoring the Fate and Persistence of 0il
in National Parks Affected by the Exxon Valdez 0il Spill", and
the RPWG synthesis of life history information.







November 15, 1991

EXECUTIVE SUMMARY
SUITE OF RESTORATION PROJECTS FOR SEA OTTERS
submitted by the U.8. Fish and Wildlife Service

EXECUTIVE SUMMARY: The U.S. Fish and Wildlife Service is
recommending a comprehensive suite of projects to aid in the
restoration of sea otter populations affected by the Exxon Valdez oil
spill. These projects include monitoring populations, evaluating
recovery in vulnerable life stages such as weaning, tracking the
physiological health of sea otters as they recover, identifying key
habitat areas for sea otters in the spill area and designing and
implementing strategies to enhance the recovery of sea otters.

For 1992, the following projects are recommended:

(1) Population Monitoring - Continue 1991 restoration feasibility
efforts field testing aerial survey techniques throughout the
spill area and implementing of the population monitoring within
Prince William Sound. In addition, reproduction and survival of
sea otters will be monitored. The 1992 budget is $242,000.

(2) Habitat Utilization - Describe and monitor the distribution and
seasonal patterns of sea otter habitat use to provide data
pertinent to habitat enhancement, protection, or acquisition.
The 1992 budget is $160,000.

(3) Recovery Model Validation - Modeling of the rate and method of
recovery of the sea otters has been established in damage
assessment studies. This model assumed certain rates of
recruitment to the population. 1In order to evaluate the natural
recovery and assess needs for potential enhancement activities,
it is crucial to understand how the population is changing and
to identify vulnerable life stages. The 1992 budget is
$138,000.

(4) Bioindicators - Specific physiological changes to otters have
been noted in impacted areas. Although the consequences of
these abnormalities are not fully understood, potential exists
for long-term damage affecting survival and recovery of the
otter population. Although no data collection is recommended
for 1992, (recommend that a biannual monitoring schedule be
" 1 =2nted) it is recommended that ongoing activities be
supported through 1992. The 1992 budget is $44,000.

The total 1992 program budget is $584,000.

In these four studies, a conceptual program IOr sea otter restoration
through the 10 year restoration program is presented for
consideration only. This plan explains how the 1992 activities
support proposed long-term sea otter restoration activities.



November 15, 1991

SUITE OF RESTORATION PROJECTS FOR SEA OTTERS
submitted by the U.8. Fish and Wildlife Service

SUMMARY: This summary explains the various activities being
recommended for sea otter restoration and their interrelationships.
These various activities work together to address the various
components important to understanding and measuring sea otter
recovery and to guide the development of strategies aiding in the
recovery of this important species. This document presents a
comprehensive program for monitoring and facilitating the recovery of
the sea otter from 1992 through 2001. Each project is presented
following the outline provided by the Restoration Planning Work Group
in September 1991.

Overall Summary

Budget Summary by Year........cccc. «e.e....Page 6
Key Project Components
1. Population Assessment...... «eese..Page 7
2. Habitat Utilization......¢........Page 10
3. Recovery Model Validation...... ...Page 13
4. Pathology/ToxicO0lOgYy.cscecseecesss..Page 16

Species and Injuries to be Addressed:

Injuries to sea otter populations as the result of the Exxon Valdez
0il spill include but are not limited to: (1) recovery of more than
1,000 carcasses in areas affected by the spill; (2) reduced survival
and reproduction of sea otters that were exposed to oil and
subsequently captured, treated, held and released; (3) continued
decline of sea otter densities in some portions of Prince William
Sound with consistently lower densities in oiled versus unoiled
shoreline habitats; (4) the presence of a high percentage of prime
age sea otters dying in areas affected by the oil spill indicating
continued effects; (5) significantly higher levels of some
hydrocarbons in blood of sea otters exposed to oil versus those not
exposed; (6) significant differences in some blood variables that
suggest continued stress and/or continued exposure to toxic
substances; and (7) higher mortality of weanlings in oiled versus
unoiled habitats. Several lines of evidence suggest that sea otters
continue to be exposed to hydrocarbon contamination. The effects of
that exposure may range from subtle physiologic changes to reduced
survivability.



Overall Obijectives of Sea Otter Suite of Projects:

The Exxon Valdez oil spill resulted in the reduction of sea otter
populations and the disruption of some normal physiological
functions. There is evidence that suggests injury is still
occurring. The primary objectives of these restoration projects are:
(1) to monitor the rate and nature of the recovery (or continued
decline) of the population, both in terms of size and physioclogical
health; (2) to identify and evaluate habitat needs and use by sea
otters within the spill area; (3) to monitor the health and status of
various primary foods of sea otters; and (4) to identify habitat
suitable and appropriate for long-term protection.

The population monitoring and demographic projects involving radio
telemetry will provide information on habitat use. This information
will be useful for further restoration projects such as habitat
acquisition, establishment of management zones, including marine
sanctuaries, and mitigation of the potential adverse affects of
logging, mining, or other development.

The physiological monitoring projects relate directly to the
continued contamination and exposure of the invertebrates that are
the mainstay of the sea otters diet.

Potential cooperators are identified for each project where they may
be possible. With the exception of the National Park Service we have
not as yet solicited the cooperation of other agencies, but would
intend to do so following preliminary approval of the project.

Project Methods:

The restoration package includes four key components.

1. Population assessment involves development and implementation of
an effective sea otter survey technique throughout the spill area.
The assessment work will provide data on abundance, distribution,
reproduction and mortality. It will include the continuation of
Prince William Sound boat surveys in cooperation with a companion
bird study. Recovery of carcasses washed up on beaches will be
continued in Prince William Sound and will be expanded outside of the
Sound. The carcasses will be used to monitor the age and sex class
distribution of dead animals and to describe spatial and temporal
patterns of mortality. Carcasses in suitable condition will be
necror ied and some samples will be subjected to contaminant and
histopathological analysis to aid in determining cause of death.
Carcasses of legally harvested sea otters will be obtained from
within the spill area to provide comparisons to the beach-cast
carcasses.



2. Sea otter habitat occurs continuously from Bligh Reef in Prince
William Sound throughout the spill zone. One means of assisting the
recovery of the affected population would be a protective designation
of some portion of that nearshore marine environment affected by the
spill. A protective designation would assure the maintenance of the
quality of sea otter habitat. Additionally, a protected designation
of nearshore habitat would afford protection to other mammals,
seabirds and benthic communities affected by the Exxon Valdez oil
spill. Such a restoration project would require defining patterns of
habitat utilization and habitat quality, seasonal distribution of sea
otters, and the development of management strategies to address key
habitat issues. Movement data from previous and future telemetry
studies will be used, where appropriate, to highlight important
habitat use patterns.

3. Radio tracking of all sea otters instrumented as part of the
damage assessment will be continued to monitor changes in survival
and reproduction. Additional radio transmitters will be deployed,
beginning in 1993. Data will be analyzed to determine if juvenile
survivorship has increased relative to survival estimates in 1990-91
and to estimate rates of reproduction.

4. Blood will be analyzed for a variety of physiologic variables and
for hydrocarbons. The monitoring, which has been restricted to
Prince William Sound, will be expanded westward, to assess the
geographic extent of spill caused abnormalities. Analysis of
existing data, including data from those animals captured for
treatment during the o0il spill response, will provide an increased
understanding of the physiological impact of exposure. This
information will aid in providing a link between exposure and the
consequences to survival and reproduction. Sea otter prey will be
sampled from foraging areas for demographic and contaminant analysis.
This project will investigate the linkage from the presence of
environmental contamination, through physiological pathways, to the
recovery of sea otter populations.

Many of the restoration projects for sea otters extend from 1992
through 2001. Timing of project implementation has been based on
documented effects, the need for continuity of data collection, and
anticipated schedules in ongoing studies. A staggering of
implementation will allow adequate time for study design, efficiency
in integrating methods and materials among projects, and analysis and
preparation of results. Additionally, we will retain flexibility in
modifying, adopting or deleting studies, as a result of findings.

Restoration Activity or _.idpoint to be Address 1:

The restoration endpoint at which these studies are aimed is the
complete recovery of the affected sea otter populations. Othe
restu.ation endpoincs ..c.uwe long-term protection of habitat,
planning for future environmental contamination events and reduction
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in population stresses caused by various habitat perturbations which
may hinder recovery. Each of the projects will focus on one or more
of the arenas in which losses or injuries occurred and the
relationship between injuries and recovery of the population and
restoration of the community.

The population assessment study will identify the rate and point at
which affected populations have returned to their pre-spill
abundance.

Habitat utilization studies will define spatial and temporal patterns
of habitat use by sea otters throughout most of the spill area. The
restoration endpoint will be the identification of one or more areas
of sea otter habitat that would be suitable and appropriate for
assignment of long-term protection or change in management.

Recovery model validation will allow us to track the demographic
variables that contribute to the net rate of growth (or decline) in a
population. Mortality in post-weaning juveniles has been identified
as one cohort that has experienced significantly higher post-spill
mortality. This work will begin in 1993 because of the delay in
continued, chronic exposure and the limited battery life of radio-
telemetry studies.

The pathology and toxicology study will identify the physiological
and biochemical levels at which effects may be observed and describe
the pathway for continued exposure to environmental hydrocarbons.

Relationship to Science Information Needs Identified by RPWG:

This suite of projects addresses many of the general needs identified
by RPWG:

-Improve understanding of the long-range underlying mechanisms
causing injury or limiting populations;

-Extend the focus of studies beyond Prince William Sound and
throughout the affected area;

-Shift emphasis to broader ecological rather than species-s
pecific approaches;

-Analyze further the linkages between predators and prey
abundance, availability, and quality;

-Monitor ecosystem recovery, since the extent and persistence of
damages will determine the level of recovery.

This suite of projects addresses all of the three specific sea otter
recommendations made by RPWG:

-Integrate damages over time as well as geographically;
-Extend survey work outside of PWS; need to know trends and
demography outside of PWS;



-Determine causes of continuing EVOS-related decline: What life
stages are the problem(s).

Importance of Initiating Projects in 1992:

Several of these projects are continuations of ongoing projects.
Continuity in collection of data will be critical to understanding
long-term trends. Other projects may be implemented over the next
two years.

Link to Other NRDA Damage Assessment or Restoration Studies:

Sea otters are an important indicator of the health of the o0il spill
environment. Recovery of sea otter populations will indicate that
the prey species upon which sea otters depend are also recovering.
Conversely, continued stress due to the spill will show up in (1)
slower than expected population recovery (or continued decline) and
(2) physiological abnormalities or stress. This suite of projects
will provide continuity with several ongoing projects. It is
anticipated that other restoration projects will be implemented which
will include evaluation of the health of subtidal systems affected by
the spill. The abundance and distribution of sea otters throughout
the spill area and the mobility of individual otters will also
provide a measure of the temporal recovery of the affected marine
communities.



Estimated Cost:

[Costs for years subsequent to 1992 are estimates based on 1992 dollars and will require the use of
equipment purchased under NRDA studies (boats, computers, optics etc.)]

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Poj} lation Assessment 242K 242K 242K 160K 160K 160K 160K 160K 160K 160K
Habitat Util: tion 160K 121K 121K 121K 121K 121K 121K 121K 121K 121K
Re¢ very Mc e. Validation 138K 347K 400K 290K 290K 290K 290K 0 0 0

Bioindicators 44K 330K 100K 220K 44K 220K 44K 220K 44K 165K
T [AL 584K 1040K 863K 791K 615K 791K 615K 501K 325K 446K



Project Title: Population Monitoring Component - Monitoring of Sea
Otter Population Abundance, Distribution,
Reproduction and Mortality in Areas Affected by the
Exxon Valdez 0il Spill.

Species and Injury to be Addressed:

Immediate losses of sea otters associated with the Exxon Valdez oil
spill probably ranged from 3,500 to 5,500 animals. Current sampling
of sediments, sea otter prey items, and sea otter bio-chemistry and
physiology indicate that sea otters may be continuing to be exposed
to contaminants. Preliminary results suggest that this exposure, at
a minimum, may be affecting sea otters at an organismic level, and at
a maximum, may be affecting survival, and therefore recovery of the
population. The age distribution of sea otter carcasses within some
oiled areas of Prince William Sound continue to indicate an increase
in mortality of prime-age sea otters. This evidence, together with
results from blood analyses and contaminant analyses, suggests that
the sea otters population within the spill zone may still be
compromised by exposure to oil.

Lead Agency:

U.S. Fish and Wildlife Service R8 & R7

Co-operating Agencies:

National Park Service, U.S. Forest Service

Project Obijectives:

The Exxon Valdez o0il spill resulted in the death and removal of
several thousand sea otters from affected habitats. Several lines of
evidence suggest that spill-related mortality may still be occurring.
The objectives of this restoration project are: (1) to monitor the
abundance, distribution and mortality of sea otters in the spill
area; (2) identify patterns of habitat use; and (3) to estimate
annual reproduction in affected populations. In addition, beach
surveys will record all mammal and bird species encountered.

Project Methods and Duration:

This restoration project has several components:

A. In order to monitor and evaluate the recovery of the sea otter
population throughout the spill affected area, annual »>nitoring will
be undertaken. Since the spill, detailed data has been develc( 2d
primarily in the Prince William Suuud puatava w. the spill area.
Efficient techniques are being developed through RESTORATION
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FEASIBILITY PROJECT #3 which can be implemented as a pilot project
within Prince William Sound in 1992. Survey methodology will be
field tested outside Prince William Sound in 1992 and 1993, and a
complete monitoring program throughout the entire spill area will be
in place from 1993 through 2001. In addition to aerial surveys,
reproductive surveys and mortality surveys will be undertaken as part
of this project.

Boat-based surveys of sea otters and marine birds in Prince

William Sound will be conducted in cooperation with

migratory bird personnel. (The budget for boat surveys is presented
under the U.S. Fish and Wildlife Service Bird proposals.) It is
important that the sea otter component of these surveys be continued
in 1992 and possibly 1993 to provide the opportunity for calibrating
the two techniques. In addition, the results of these surveys will
be compared with pre-spill and damage assessment surveys.

Estimated Cost:

Year 1992 1993 1994 1995 to 2001
Cost $242K 242K 242K 160K per year

Restoration Activity or Endpoint to be Addressed:

The primary objective of this project is to monitor the affected sea
otter populations through recovery. The results of the population
assessment project will be the endpoint against which the population
recovery model, developed under the NRDA process, will be evaluated.
It will also be the means by which recovery of the population is
determined. The recovery model describes the mode and timing of
recovery of the sea otter populations impacted by the spill. The
variables which the model uses includes components such as the age
and sex structure of the population, reproductive success, weanling
survival, and adult mortality. By monitoring these various
components it will be possible to estimate the period required for
recovery of the population. The population recovery validation
project will be directed at evaluating the variables of the model.
The population assessment project will provide the direct measure of
recovery. If recovery is not occurring as expected or desired,
additional strategies to enhance recovery will be developed and
considered.

Relationship to science information needs identified by RPWG:

This study addresses several of the general needs identified by RPWG:

-Extend the focus of studies beyond Prince William Sound and
throughout the affected area.

-Monitor ecosystem recovery, since the extent and persistence of
damages will determine the level of recovery.



This project addresses two out of the three specific sea otter
recommendations made by RPWG:

-Integrate damages over time as well as geographically.
-Extend survey work outside of PWS; need to know trends and
demography outside of PWS.

Importance of initiating project in 1992:

The aerial survey portions (RESTORATION FEASIBILITY STUDY #3), boat-
based surveys, and beach surveys (NRDA MARINE MAMMAL STUDY #6) are
continuations of projects which are currently ongoing. Continuity in
collection of data will be critical to understanding long-term
trends. The earlier the other project components can be implemented,
the more meaningful the long-term data analysis will be to
understanding the recovery of sea otters throughout the spill area.

L.ink to other NRDA damage assessment or restoration studies:

The current pathway of effects of contamination to sea otters is
through their food supply. The results of this project bear directly
on the presence and concentration of contaminants in sea otter prey
items and the consequences of long-term exposure. Information on sea
otter distribution and abundance may relate to other potential
restoration projects including habitat acquisition, and mitigation of
logging, mining, and development impacts. In addition, boat-based
sea otter surveys and boat-based marine bird surveys were done
concurrently using the same vessels and personnel; it is likely that
this cooperation will continue in the future.






Project Title: Habitat utilization by sea otters and designation of
protected areas

Species_and Injury to be Addressed:

Damage assessment studies indicate that of all marine mammals species
impacted by the Exxon Valdez oil spill, sea otters were the most
adversely affected. Immediate losses of sea otters associated with
the Exxon Valdez oil spill probably ranged from 3,500 to 5,500
animals. In addition, broad expanses of sea otter habitat were
exposed to hydrocarbons. Ongoing sampling of sediments, sea otter
prey items, and sea otter physiology indicate that sea otters are
continuing to be exposed to contaminants. Preliminary results
suggest that this exposure, at a minimum, may be affecting the
physiology of sea otters, and at a maximum, may be affecting survival
of some age cohorts of sea otters.

Lead Agency:

U.S. Fish and Wildlife Service

Co-operating Agencies:

NPS
Potentially: NOAA, ADFG, USFS

Project Objectives:

The primary objectives of this project are: (1) to describe and
monitor the distribution and seasonal patterns of habitat use of sea
otters for use in planning habitat protection; and (2) characterize
and describe bottom habitats and sea otter prey assemblages within
those sites to evaluate suitability of protective status for sea
otters.

Project Methods:

The initial phase of this study will be to identify and digitize all
sea otter habitat within the spill using available bathymetry data.
The following phase will be to describe seasonal patterns in sea
otter distribution and relative abundance. Those data will be used
to initially evaluate sites within the oil spill zone for placement
into potenti 1 protective status such as marine sanctuaries. Or
sites for marine ¢ ictuari are proposed, thc sites will be
further evaluated as to the amount of available sea otter foraging
habitat (depth), bottom type, and the kinds and availability of sea
otter prey. In general, grids of nearshore areas will be randomly
sampled in variou: rate lept] itrati ‘o substratc ypc¢ inc celative
abundance of marine invertebrat s.
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Data from this restoration project could be used for planning a
marine sanctuary or conservation area.

Project Duration:

The initial phases of this project including distribution surveys,
seasonal use surveys and compilation of existing data will be
completed in 1992 and 1993.

Once specific protection areas are identified, habitat surveys and
evaluations will take approximately two years.

Estimated Cost:

Data compilation, GIS development, surveys of sea otter distribution
and habitat:

Year 1992 1993-2001
Cost 160K 121K/yr

1995 through 2001 costs will be dependent on the areas to be
evaluated.

Restoration activity or endpoint to be addressed:

Protection of habitats important to sea otters will be a means of
ensuring sea otter recovery over the long-term. Identification of
important habitat such as foraging and haulout areas will be crucial
to identifying areas which are valuable to sea otters. In addition,
this project will lead to the development of a data base of sea otter
distribution and patterns of habitat use that would be integrated
with available data on commercial, recreational, and subsistence
uses. The proposed project would improve scientific knowledge, and
promote public understanding of the area and its resources.

Relationship to science information needs identified by RPWG:

This project addresses at least three of the general needs identified
by RPWG:

~Analyze further the linkages between predator and prey abundance,
distribution, availability, and quality.

-Monitor ecosystem recovery.

-Extend the focus of studies beyond Prince William Sound and
throughout the affected area.

This project addresses two out of the three specific sea otter
recommendations made by RPWG:

-I..._grates damage. JveL :im_ 1s wel_ .is geographicall:
-Extends survey work outside of 1 » Willi¢ Sound.
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Importance of initiating project in 1992:

Prompt initiation of the project will result in more rapid
implementation of restoration endpoints identified by RPWG.

Link to other NRDA damage assessment or restoration studies:

Various data on sea otters, collected as part of the damage
assessment and restoration, would form thematic layers in the
proposed data base used to evaluate protective status of certain
marine or upland areas.
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Project Title: Sea Otter Recovery Model Validation Component -
Survival, Reproduction, and Movements of Sea Otters
Associated With the Exxon Valdez 0il Spill

Species and injury to be addressed:

Survival and reproduction of sea otters that were captured, treated,
held, and released following the Exxon Valdez oil spill were
significantly lower than sea otters in a free-ranging control group
that were instrumented after the treated otters were released.
Results from a project involving pup survival indicate a higher
mortality rate among weanlings living in the o0il spill area. Results
of a telemetry project involving instrumentation of free-ranging
adult female sea otters show significant higher survival in western
Prince William Sound and no differences in reproduction between oiled
and unoiled areas.

Lead Agency:

U.S. Fish and Wildlife Service

Project Objectives:

Results to date suggest that exposure to 0il and subsequent capture,
treatment, and long-term holding compromised the ability of many sea
otters to survive following release to the wild, particularly during
their first winter. Data from the telemetry study of females and
weanlings has been used in developing a model to predict the
population recovery of sea otters in Prince William Sound. Movement
data have identified patterns of habitat use for sea otters in Prince
William Sound. A positive growth rate in the recovering sea otter
population will depend on adequate survival and reproduction. The
objective of this proposal is to conduct radio telemetry studies to
provide estimates of survival, reproduction, and movements.

Project Methods:

All sea otters currently instrumented with radio transmitters will be
monitored from fixed-wing aircraft and boats, on a periodic basis,
for the duration of the life of their transmitters. Future telemetry
work will use methods similar to those of previous studies, with the
exception that a temperature switch will be integrated into the
transmitter. This switch will detect a change in the pulse rate when
the transmitter drops below a determined temperature. This modified
package will allow dead se otters to !l identified and located much
sooner than conventional methods. Up to 50 dependent pups will be
implanted in 1993. Samples will be collected for blood chemistry and
toxicology. The sample of otters surviving to 1994 will be
supplemented with 50 additional transmitters in female sea otters to
provide estimates of survivorship and reproduction. The recovery of
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fresh sea otter carcasses was identified as a high priority need
during the damage assessment process and will continue to provide
valuable information about cause of death in sea otters in the oil
spill area. The implementation of this project will depend on
acquiring the necessary permits.

Duration of Project: The expected life of the transmitters currently
in Prince William Sound is through fall of 1992. Deployment of
additional radio transmitters will begin in Fall of 1993. Those
radios will be supplemented in 1994. The predicted life of three
years of the radio transmitters would require monitoring through
1997. It is anticipated that field work would be concluded at that
time, and data analysis and report preparation would be concluded in
1998.

Estimated Cost: Year 1992 1993 1994 1995 to 1998
Cost 138K 347K 400K 290K/yr

Restoration Activity or Endpoint to be Addressed:

The various components of this project in conjunction with results
from the other sea otter projects described in this proposal will be
used to validate the model of sea otter recovery developed as a
result of NRDA studies. This model describes the mode and timing of
recovery of the sea otter populations impacted by the spill. The
model is based on certain assumptions which include components such
as age structure of annual mortality, reproductive success, weanling
survival, and quality of habitat availability. By monitoring these
various components it will be possible to determine the overall
recovery of the population. If recovery is not occurring as
expected, additional strategies to enhance recovery will be developed
and considered.

Relationship to science information needs identified by RPWG:

This project addresses at least one of the general needs identified
by RPWG:

-Improve understanding of the long-range underlying mechanisms
causing injury or limiting populations.

This project addresses two out of the three specific sea otter
recommendations made by RPWG:

-Integrate damages over time as well as geographically.

-Determine causes of continuing EVOS related decl: 2: what 1i
stages are problem.
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Importance of initiating project in 1992:

Continuation of monitoring existing transmitters will provide
additional information on female sea otter reproduction and survival
rates in 1992. The radios which are currently in place will begin to
go off the air in the fall of 1992. Lack of funding for this study
will result in termination of monitoring for those animals which are
currently carrying transmitters. Initiation of additional radio
telemetry studies would occur in 1993.

Link to other NRDA damage assessment or restoration studies:

Movement data from the telemetry study of free-ranging sea otters may
provide data on important sea otter habitats in western Prince
William Sound relative to other restoration activities including
habitat acquisition, and mitigation of logging, mining, and
development impacts. Results of the telemetry study on the
"rehabilitated" sea otters will provide information on the efficacy
of the "rehabilitation" process following oil spills, and hence may
influence the direction of response effort to future oil spills.
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Project Title: Pathology and Toxicological Monitoring Component -
Monitoring Blood Parameters and Hydrocarbon
Contamination of Sea Otters and their Prey Species
Within the 0il Spill Zone.

Species and Injury to be Addressed:

Differences were observed in several blood variables of sea otters
between spill affected areas and control areas. These variables
include sodium/potassium ratios, total protein and total globulin,
white blood cell counts, percentage of eosinophils, and packed cell
volume. The observed differences in blood variables for western
Prince William Sound sea otters may reflect organ (liver, kidney)
tissue damage from initial acute and/or chronic exposure to
hydrocarbons. Histopathological changes were found in liver samples
from oiled sea otters that died at the rehabilitation centers shortly
after the spill; similar damages may have occurred in sea otters that
survived the initial exposure to oil. Because the full extent of
such damage may not become apparent for several years following the
initial exposure, continued monitoring of blood and organ tissue
samples to detect pathological changes is warranted.

Toxicological analyses of tissue samples from sea otters indicate
variations in concentrations of certain aliphatic and aromatic
hydrocarbons. This reflects, in some cases, the exposure of the sea
otters to oil. Hydrocarbon data analysis completed to date suggest
continued exposure of sea otters to toxic compounds, and the
persistence of some toxic compounds both in the environment and in
sea otter tissues.

Results from the coastal habitat and fish/shellfish studies have
identified elevated levels of hydrocarbon in several sea otter prey
species including mussels and clams. Bi-valve mollusks are unable to
metabolize hydrocarbons and as a result, concentrate these compounds
over time. Bi-valve mollusks may continue to concentrate
hydrocarbons in their tissues and sea otters may be exposed to those
contaminants through feeding.

Although the consequences of altered blood parameters and tissue
hydrocarbon contamination in sea otters are not fully understood, the

potential exists for long-term damage affecting survival and recovery
of the sea otter populations.

Lead Agency:

U.S. Fish and Wildlife Service
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Project Objectives:

The project objectives are: (1) to provide information on the
possibility of pathological and toxic damages from initial acute and
ongoing chronic exposure to oil; and (2) effects on recovery of sea
otter populations. Additional information on the possibility of
ongoing chronic exposure and its effect on population recovery will
be obtained.

Project Methods:

Methods for collection and analysis of blood (complete blood counts
and hematology) and hydrocarbon levels of tissues, including blood,
have been fully worked out for sea otters in previous studies, as
have histopathological examinations. Sea otters collected under the
model validation study will provide tissue samples for blood
chemistry and toxicology analysis.

Additional monitoring of blood values of sea otters within the oil
spill zone in Prince William Sound and along the Kenai Peninsula will
occur in 1993 and every other year thereafter. If significant
alterations in blood parameters or hydrocarbon levels are found along
the Kenai Peninsula, blood samples will also be collected at Kodiak
Island and the Alaska Peninsula in subsequent years. If no changes
are noted, sampling in subsequent years will be restricted to Prince
William Sound. A control group has been previously sampled outside
the spill area in Southeast Alaska, and will suffice for continuing
studies. Hydrocarbon analyses will be done on the same blood
samples, as well as on tissue samples from carcasses recovered in
adequate condition for necropsy. Tissues from these carcasses will
also be collected for histopathological examination (see "Mortality
Monitoring Component" of the Sea Otter Restoration Studies.)

Interpretation of the blood and toxicology data may be considerably
enhanced if repeat samples are obtained on specific individuals. To
facilitate this, one hundred sea otters in oiled areas of Prince
William Sound will be captured and permanently marked with flipper
tags in the first year of the study. 1In the first year, two subsets
of the marked animals will be examined: (1) those four years of age
or older, which would have been exposed to oil at the time of the
spill and suffered acute and chronic exposure, and (2) those less
than four years of age, which would suffered only chronic exposure to
the 0il. In subsequent years, up to 50 of the 100 marked sea otters
will be targeted for recapture and resampling. On the Kenai
Peninsula, 25 sea otters of age four years or older will be targeted
the first year.

Sea otter prey will be collected (using methods similar to the MM6
damage assessment study) from foraging are¢ s within areas of heavy
shoreline oiling at the t 'ne ¢~ the EVOS. One monitoring site has
been identified in Prince William _o)und; two add: ional sites will be
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selected outside of PWS and contaminant levels will be measured using
standard analytical techniques.

Duration of Project:

In Prince William Sound, monitoring will be done biannually through
the life span of those sea otters which were exposed during the
spill. In other oiled areas, the need for continued monitoring will
be evaluated based on results of the 1993 collections.

Estimated Cost:
Year 1992 1993 1994 1995-97-99 1996-98-2000 2001

Cost 44K 330K 100K 220K/yr 44K/yr 165K

Restoration Activity or Endpoint to be Addressed:

The various components of this project in conjunction with results
from the other sea otter projects described in this proposal will be
used to validate the model of sea otter recovery developed as a
result of NRDA studies. This model describes the mode and timing of
recovery of the sea otter populations impacted by the spill. The
assumptions on which the model is based include components such as
age structure of annual mortality, reproductive success, weanling
survival, population growth, and quality of habitat availability. By
monitoring these various components, it will be possible to determine
the overall recovery of the population. If recovery is not occurring
as expected or desired, additional strategies to enhance recovery
will be developed and considered.

Relationship to Science Information Needs Identified by RPWG:

This project addresses several of the general needs identified by
RPWG:

-Improve understanding of the long-range underlying mechanisms
causing injury or limiting populations.

-Extend the focus of studies beyond Prince William Sound and
throughout the affected area.

-Monitor ecosystem recovery, since the extent and persistence of
damages will determine the level of recovery.

This project addresses two out of the three recommendations made by
RPWG:

-Integrate damages over time as well as geographically.

-Determine causes of continuing EVOS-related decline: what are
physiological mechanisms?
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Importance of Initiating Project in 1992:

It is recommended that this project be done biannually beginning in
1993 rather than 1992, to allow full analysis of existing data.
Techniques for recapture of sea otters permanently marked with
flipper tags are being developed. .

Link to Other NRDA Damage Assessment or Restoration Studies:

Continued documentation of abnormal blood values and elevated levels
of some hydrocarbons in sea otters suggest continued exposure of sea
otters to contaminants within the o0il spill zone. Additionally,
histopathological changes in dead sea otters following exposure to
0il suggest potential mechanisms for injury. Long-term survival of
the animals in oiled areas may be compromised, thus extending the
time required for overall population recovery. A likely source of
hydrocarbon contaminants are the foods of sea otters, primarily
clams, mussels, and perhaps sea urchins and crabs. Continued studies
on availability of contaminants in the environment are important in
analyzing the linkages between predators and prey abundance,
availability, and quality.
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FISH . 1 TES] VICE
1dor Rd.
An laska 99503

IN REPLY REFER TO:

(]
g

THROUGH: Department of the Interior Representative - Restoration
Planning Work Group

TO: Restoration Planning Work Group /42276%25<§Z;Z§é;
S.

FROM: Deputy Assistant Regional Director - 0il Spill, U.
Fish and wWildlife Service

SUBJECT: 1992 Restoration Study and Project Proposals

As requested by the Restoration Planning Work Group (RPWG),
attached are the 1992 proposals for restoration studies and
projects recommended by the U. S. Fish and Wildlife Service
(Service). These proposals were developed to meet both the
general and specific guidance distributed by the RPWG. The
Service considers the restoration program following the Exxon
Valdez o0il spill a high priority and will assist the RPWG in
planning and implementing high quality restoration programs for
those resources for which the Service has responsibility and
expertise.

In addition to the proposals submitted for projects to begin or
continue in 1992, we are also submitting preliminary proposals
for projects and studies that we recommend begin after 1992. We
intend these proposals to facilitate the RPWG in their planning
efforts for 1993 and beyond.

We understand that the Alaska Department of Fish and Game will
submit proposals for continuation of restoration studies on
harlequin ducks and other sea ducks. Although we have not yet
reviewed those proposals, we are supportive of the need to
continue these efforts. We will review those proposals and offer
comments to you as soon as possible.

We are also submitting several recommendations for studies and
projects that need to be considered, but that should be
implemented by another agency or group with more specific or
broader expertise in these areas that the Service. The Service
has an interest in these studies and requests it be consulted in
study design and implementation to 1su1 tl! t issues related to
sea otters and migratory birds are specifically considered. One
of these studies, a marbled murrelet study on foraging habitat
proposed for implementation after 1992, could be expanded to
cover all wildlife resources dependent on forage fish. Another
study on management strategies for sea otters and seabirds could
be expanded to cover all injured and recovering natural
resources. We would also like to recommend an interagency






Project Title: Management Strategies for Restoring and Protecting
Migratory Bird and Sea Otter Populations and their
Habitats in the Exxon Valdez Spill Zone.

Species and Inijury to be Addressed:

The NRDA studies have indicated that of all organisms in the path
of oil from the T/V Exxon Valdez sea otters and migratory birds
were the most visibly impacted. Immediate losses ranged between
3,500 and 5,500 sea otters and 325,000 and 435,000 migratory birds.
In addition to the immediate losses continuing impacts to otters
and birds as a result of the o0il spill, several resource
development activities and potential threats may either slow
recovery of these resources or contribute to their continuing
decline.

Lead Agency:

U.S. Fish and Wildlife Service

Possible Co-operating Agencies:

NOAA, NPS, USFS, State of Alaska, Native Corporations, NMFS, Alaska
Sea Otter Commission

Project Objectives:

A. Synthesize information on migratory bird and sea otter
populations and habitat parameters for the spill zone.

B. Identify resource issues, conflicts, problems, and
threats to populations of migratory birds and sea otters
and their habitats in the spill zone.

C. Identify alternative management strategies and
opportunities for restoring and protecting migratory bird
and sea otter populations and their habitats in the spill
zone.

Project Methods:

This study will synthesize existing biological information such as
the distribution, abundance, and habitat parameters of migratory
birds (e.g., raptors, seabirds, seaducks, waterfowl, shorebirds,
and others) and sea otters for the spill zone area. Existing and
potential human activities and other threats will also be analvzed
and will include but not bhe 1]
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facilities, subsistence and recreational harvests, commercial and
subsistence fishing, mariculture development, tourism and other
coastal developments. Data layers using GIS methods will be
produced.

Following the data synthesis phase, alternative strategies for
restoring and protecting sea otters and birds in the spill 2zone
will be developed. Alternative management strategies will include
but not be 1limited to: designation of protected areas,
limiting/redirecting subsistence, recreational, and commercial
harvests of sea otters, birds, and shellfish, limiting incidental
mortalities of sea otters and birds, controlling predators,
artificial enhancement of populations and habitats, and minimizing
disturbances. Many other restoration options, already identified
by the RPWG will also be addressed.

Project Duration:

Synthesis and analysis of data resources and the development of
alternative restoration and protection strategies will take one
year.

Estimated Cost:

Synthesis of resource data, GIS development and identification of
management alternatives.

Marine Mammal Component 66K
Migratory Bird Component 39K
Total 105K

Restoration Activityv or Endpoint to be Addressed:

Minimizing disturbance and protecting/acquiring marine and coastal
habitats are restoration end points identified for migratory birds
and sea otters. Currently within the area affected by the Exxon
Valdez oil spill, migratory birds and sea otters are legally killed
by Alaska Natives for subsistence, illegally killed as nuisance
animals, taken incidentally in commercial fishing operations, and
occasionally captured and removed for public display, all
activities which may be contrary to restoration goals. The effects
of logging and other forms of development in the coastal zone on
birds and sea otters are largely unknown. The proposed project
also would result in the acquisition and compilation of
information that could be used in making decisions on ways to
minimize disturbance, protect habitat, and resolve conflicting
uses or management conflicts. It is unlikely that decisions of
those kind could be made for birds and sea otters until existing
data relating to their management and conservation were accessed
and comnlied,



Relationship to Science Information Needs Identified by RPWG:

This project addresses at least three of the general needs
identified by RPWG:

A. Shift emphasis to broader ecological approaches and
resource syntheses and integrate those data into
management alternatives.

B. Synthesize the effects of environmental disturbances.

C. Extend the focus of studies beyond Prince William Sound
and throughout the affected area.

Importance of Initiating Project in 1992:

Prompt initiation of the project will result in more rapid
implementation of restoration endpoints identified by RPWG. 1In
addition, synthesis of information on populations, habitat and
resource threats will reveal data gaps for future restoration
studies and enhancement opportunities for developing alternative
management strategies for restoring and protecting sea otters and
migratory birds.

Link to Othe~ RDA Damage Assessment or Restoration Studies:

This project will synthesize some data collected during NRDA
studies. It will also identify data gaps that can be filled by
future restoration studies as well as identify management actions
that could be implemented to achieve restoration.






November 15, 1991

SUITE OF RESTORATION PROJECTS FOR BIRDS
submitted by the U.S. Fish and Wildlife Service

SUMMARY :

recovery monitoring.
consolidated summary of the entire suite of projects.

Several projects are recommended for bird restoration and

Pages 1 through 7 of this document provide a
Each project

is then presented following the outline provided by the Restoration
Planning Work Group in September 1991.

Overall SUMMATLY.sceseosooesas et e ascacessesaes s s s usennes Page 1
Budget Summary by Year.......coeocesoscecoscensasccoacsnsnssean Page 6
Recommended Waterbird Projects for 1992 (in order of FWS priority)
1. Murre Population and Productivity Surveys.......... Page 8
2. Harlequin Duck Habitat & Productivity Surveys NOT RECEIVED
3. Aging of Alcid CArCasSSeS..ceeeessscssccssssssssaass Page 11
4. Surveys to Monitor Seabird Populations............. Page 16
5. Pigeon Guillemot Recovery Enhancement
and Monitoring...ceeeeererseeeenaosoansss Page 20
6. Surveys to Identify Marbled Murrelet
Upland Habitat Use........iiieiiienn.. Page 23
7. Identification of Marbled Murrelet Nesting
Habitat and Reproductive Success........ Page 26
8. Feeding Ecology and Reproductive Success
of Black Oystercatchers................. Page 30
9. Murre Recovery Modeling....eeeeeeeeeerneeeneonnennns Page 33
10. Control Human Disturbance at Impacted
Murre Colonies....ccieeeeeeeneenacnnsssnns Page 34
Recommended Eagle Projects for 1992 (in order of FWS priority)
1. Identification of Important Bald Eagle Habitat..... Page 36
2. Develop Bald Eagle Population Model and age-
specific survival and productivity...... Page 39
3. Monitor Productivity of Bald Eagles.......coeeveu.n Page 42
4, Monitor Bald Eagle Hydrocarbon Contamination
through Blood AnalysSeS......cececeeceaas Page 44
5. Hydrocarbon Contamination of Bald Eagle Eggs....... Page 46
Projects Considered for Possible Implementation After 1992 (not in
priority order)
1. Determine Annual Food Habits for Adult and
Subadult Bald EagleS....eceeeteeanencans Page 50
2. Murrelet Foraging Habitat Requirements............. Page 52
3. Censuses of Seabird Nesting Colonies............... Page 54
4. Avian Predator Control at Seabird Colonies......... Page 56
5. Eradication of Introduced Foxes, Squirrels or Rats
at Seabird Nesting Islands........cocc.. Page 58
6. Test Feasibility of using of Decoys or Vocalizations
to Enhant Murre ReCOVeIY..eicooeocecsss Page 60
7. Identify Post-Breeding and Wintering Concentrations
of Murre Chicks and Adults.......cceevvae Page 63



Species and Injuries to be Addressed:

Among the most conspicuous effects of the Exxon Valdez oil spill
was the injury to many species of birds. Birds were present
throughout the geographic area impacted by the o0il. A wide range
of habitat types, each supporting various life stages of any
number of bird species, were totally engulfed in oil. Seabirds
are particularly vulnerable to oil as they spend much of their
time on the sea surface while foraging. O0Oiled plumage insulates
poorly and loses buoyancy and birds died from hypothermia or
drowning. Birds surviving initial acute exposure may later
succumb from ingesting oil while preening. Approximately 36,000
dead birds were recovered after the spill; at least 31,000 of
these deaths were attributed to the effects of oil. In addition
to a large number of dead murres, sea ducks and bald eagles,
carcasses of loons, cormorants, pigeon guillemots, grebes,
murrelets and other species were also found. Only a small
proportion of the total number of birds estimated to have been
killed were found, as many undoubtedly floated out to sea, sank,
were scavenged, decomposed, were hidden in masses of oil, were
buried under sand and gravel, or simply beached in an area where
they were not found. BAnalyses that account for some of these
variables estimate that the total number of birds killed by the
spill ranges from 300,000 to 645,000 with the best approximation
between 375,000 to 435,000 birds. In addition to direct
mortality, several bird species have experienced continuing
effects due to reproductive failure, reduced productivity,
contaminated prey species, and contaminated habitat.

Overall Objectives of Bird Suite of Projects:

Strategies and techniques to enhance reproduction, reduce ongoing
impacts and population stresses, and facilitate recovery of
impacted species will be identified and implemented where
practical. 1Identification of habitat needs and life history
requirements for the affected birds and their prey will be
necessary in order to identify marine and upland habitat needs
for affected species. Monitoring population and reproductive
success of bird species injured by the spill is necessary to
verify natural recovery or continued declines. The development
of management strategies to further facilitate recovery of the
injured species will rely on this information.

Project descriptions:

The restoration package includes 17 projects recommended for
implementation beginning in 1992. 1In addition, a variety of
other projects are included for consideration ‘a1 future years.
These additional projects address specific recommendations made



by RPWG or recommendations developed by the FWS which may be
important as part of a long-term restoration program.

Certain projects support the development of habitat models.

These projects work to identify nesting, wintering or other
critical life stage requirements to provide information necessary
to evaluate habitat and make recommendations for the acquisition
or change in management of upland or marine habitat areas
important to these species.

Some of the projects entail population enhancement strategies to
facilitate the recovery of an impacted species or group of
species. These projects either implement or develop techniques
to enhance productivity by increasing the opportunities for
successful reproduction, identifying population stresses and
developing recommendations for reducing those stresses.

Other projects monitor the natural recovery of individual or
groups of species. Monitoring injured populations and their
reproductive success is necessary to verify natural recovery or
continued declines. For those species that are still undergoing
decline or depressed populations, further understanding the
injury caused by the spill will serve to guide the design of
suitable restoration projects.

Project Durations:

Many of the restoration projects for various bird species extend
from 1992 through 2001.

Restoration Activities or Endpoints to be Addressed:

The various projects included in this suite of projects will be
essential for restoring injured species by increasing the
opportunities for successful reproduction, providing information
essential to protecting marine and upland habitat to enhance
species recovery, and monitoring the recovery of injured species.

Relationship to Science Information Needs Identified by RPWG:

This suite of projects addresses many of the general needs
identified by RPWG:
-Improve understanding of the long-range underlying
mechanisms causing injury or limiting populations;
-Extend the focus of studies beyond Prince William Sound and
throughout the affected area;
-Shift emphasis to broader ecological rat than species
specific approaches;
-Analyze further the linkages between predators and prey
abundance, availability, and quality;



-Monitor ecosystem recovery, since the extent and
persistence of damages will determine the level of recovery;
-Synthesize the effects of environmental disturbances on
EVOS-injured species.

This suite of projects addresses many of the recommendations

specific to birds made by RPWG:
-Determine foraging habitat of incubating and brood rearing
female harlequin ducks;
-Determine nest site preferences and characteristics of
harlequin duck nesting habitats;
-Compare harlequin duck prey and other characteristics
associated with successful streams in eastern PWS and
western PWS;
-Extend results of NRDA studies beyond PWS for harlequin
ducks;
-Determine whether harlequins will use artificial nest
sites;
-Study reproductive success of black oystercatchers in
cleaned versus non-cleaned and oiled versus non-oiled sites;
-Determine if predation of pigeon guillemots is a limiting
factor;
-Explore use of predator-proof artificial nest structures to
enhance productivity of pigeon guillemots;
-Study prey (forage fish) selection in relation to
productivity at easily-accessible nest sites;
-Review existing data bases on distribution of marbled
murrelets during breeding season prior to undertaking
additional field surveys outside of PWS;
-Survey Afognak Island and other locations to determine
presence/absence of murrelets during breeding season;
-Include areas with rocky habitats along with timbered
habitats in marbled murrelet nesting habitat studies;
-Monitor small murre colonies to determine whether they are
abandoned or whether they are inhabited by non-reproducing
adults;
-Test feasibility of tape recordings, decoys, etc. to
facilitate synchrony of murre nesting;
-Identify post-breeding concentrations of murre chicks with
accompanying males and winter concentrations;
-Identify opportunities for acquiring areas which benefit
public access and education purposes;
-Determine extent of bald eagle injury beyond PWS;
~-Identify bald eagle winter roost sites;
-Develop bald eagle population model and understanding of
age-specific survival rates and productivity;
-Determine winter food habitats for adult and subadult bald
eagles; and
-Monitor contamination of bald eagles by residual petroleum
hydrocarbons.



Importance of Injtiating Projects in 1992:

Several of these projects are continuations of ongoing projects.
Continuity in collection of data will be critical to }
understanding long-term trends. Other projects which directly
benefit injured populations will hasten recovery the sooner they
are implemented. The earlier the other project components can be
implemented, the more meaningful the long-term data will be to
understanding the rate and means of recovery and identifying the
habitat needs required to support habitat protection and
enhancement.

Link to Other NRDA Damage Assessment or Restoration Studies:

Birds and their prey species are an important and major component
of the injured ecosystem. It is anticipated that other projects
will specifically target those prey species. The broader
perspective of the habitat provided by the affected area can best
be understood, enhanced and protected by understanding the needs
of the various individual species and their relationship with one
another. Then, upland and marine habitat management can be
related to specific and general habitat requirements of the
various injured species.



Estimated Cost: Costs for years subsequent to 1992 are preliminary estimates based ¢

1992 dollars and require the use of equipment purchased under NRDA (boats, optics, etc.)

SEABIRD PROJECTS
(in order of FWS priority)

MURRES - Population and
Productivity Surveys

ALCIDS - Aging of Carcasses
SEABIRDS - Population Surveys

PIGEON GUILLEMOTS - Recovery
Enhancement and Monitoring

MARBLED MURRELETS - Surveys of
upland habitat use

MARBLED MURRELETS - Nesting Habitat
Criteria and Reproductive Success

BLACK OYSTERCATCHERS - Feeding
Ecology and Reproductive Success

MURRES - Recovery Modeling
BUDGET TO BE DETERMINED

MURRES - Control or Eliminate Human
Disturbance Near Impacted Colonies

SUBTOTAL

1992

533K

220K

303K

243K

180K

240K

200K

88K

2007K

1993

490K

220K

578K

231K

176K

250K

200K

88K

1994

490K

220K

578K

176K

250K

88K

1995

490K

578K

250K

1996

490K

578K

250K

1997

490K

578K

250K

1998

490K

578K

250K

1999

490K

578K

250K

2000

490K

578K

250K

578K

250K



BALD EAGLE PROJECTS
(in order of FWS priority)

BALD EAGLES - Identification and
Protection of Important Habitats

BALD EAGLES - Develop Population
Model and Understanding of Survival
and Productivity

BALD EAGLES - Monitor productivity
within the EVOS area

BALD EAGLES - Monitor Hydrocarbon
Contamination through Blood

BALD EAGLES - Monitor Contamination
of Eggs by Hydrocarbons

SUBTOTAL

GRAND TOTAL FOR 1992 BIRD PROJECTS

1992

267K

154K

60K

128K

128K

737K

2744K

1993

267K

187K

60K

128K

1994

267K

187K

60K

47K

1995

170K

187K

60K

47K

1996

187K

60K

47K

1997

187K

60K

1998

187K

60K

1999

187K

60}

2000

187K

60K

2001

187K

60K



Project Title: Monitoring Rate of Recovery or Continuing Changes
of Murre Numbers and Productivity in Seabird Colo-
nies in or Downstream from the Exxon Valdez 0il
Spill.

Species_and Injury to be Addressed:

The Exxon Valdez o0il spill caused significant injuries to many
species of migratory birds, most of all to murres. As the oil
spill exited Prince William Sound and moved though the Gulf of
Alaska, it collided with large rafts of murres congregating
around major colonies in anticipation of the upcoming breeding
season. The resulting massive mortality included the death of an
estimated 198,000 adult breeding birds, representing 60 to 70
percent of the total breeding population of certain major
colonies such as those on the Barren Islands. Extrapolating to
include mortality of non-breeding murres, the total initial
mortality of murres is estimated to be as high as 300,000 birds.
The loss of adult breeding murres resulted in a major disruption
of breeding behavior and phenology which in turn resulted in
complete reproductive failure for the past three years. Although
there are some initial indications that some colonies or portions
of colonies are returning to more normal phenology, continued
monitoring is needed to determine if these changes will continue
and result in improved reproductive success.

Lead Agency and Principal_Investiqator:
The U. S. Fish and Wildlife Service

Project Obijectives:

The objective of this project is to monitor recovery of impacted
colonies to determine how long it will take for them to recover
considering the large mortality of adult breeding birds and at
least three years of reproductive failure. This documentation
will be needed to plan future specific restoration measures.

The specific objectives of this project are:

1. Document rate of recovery of murres in terms of numbers of
breeding adults and their reproductive success and chronology
at colonies in and near the o0il spill area.

2. Improve methods of documenting/« 1susing murre colonies where
boat-based censusing is the only option.



3. Expand monitoring of murre colonies to other areas in the
spill zone where murre declines may have occurred.

Project Methods and Feasibility:

Two methodologies will be utilized; replicate population counts
and chronology/productivity plots.

1. Population counts will be a combination of total island or
sub-colony counts as well as plot counts. These will be
accomplished by a combination of land-based and boat-based
counts, depending on the historical and feasible options
available for each site. 1In all cases, the population counts
will be replicated over 5 to 7 separate days when conditions
are optimal during a certain window in the reproductive cycle
when most birds are incubating eggs. Standard Service
methodologies for counts will be followed. The use of new
technology video cameras that might reduce the amount of time
needed for the boat-based censuses will be considered.

2. The chronology and productivity plots will focus primarily on
land-based plots since they require more intensive
observation. Use of time lapse cameras will be considered.

Duration of Project:

Based upon the serious injuries to murre colonies, including
continued lost production, it is important that monitoring be
continued for at least ten years.

Estimated Cost:

It is recommended that this study be done at the following sites
in 1992 and long term: Barren Islands, Puale Bay, Semidi Islands
and Chiswell Islands. Costs for 1992 include equipment costs and
replacement motors for aging equipment used under damage
assessment.

Year 1992 1993 to 2001
Cost 533K 490K /year

In addition, in future years it may be appropriate to include
other sites such as other Alaska Peninsula murre colonies
(including Spitz, Karpa, Midun, Ugaiushak and Atkulik Islands),
and Middleton Island.

Restoration Activity or Endpoint to be Addressed:

Monitor recovery of a resource significantly injured by the spill
and monitor ecosystem recovery. It will assist in determining



what sites and aspects of murre biology need more direct
restoration measures.

Relationship to Science Information Needs Identified by RPWG:

This project addresses the following general and specific needs
identified in the September 1991 RPWG memorandum:
-Improve understanding of the long-range underlying mechanisms
causing injury or limiting populations;
-Extend the focus of studies beyond Prince William Sound and
throughout the affected area;
-Monitor small murre colonies to determine whether they are
abandoned or whether they are inhabited by non-reproducing
adults;

Importance of Injitiating Proiject in 1992:

Murre colonies impacted by the o0il spill are just beginning to
show slight indications of returning to a more normal breeding
phenology. Monitoring the rate and degree of these changes
during 1992 and beyond will be essential to determining whether
these murre colonies will recover in 10 or in 70 years, or more.
These data will also determine the type of restoration activity
proposed in the future.

Link to Other NRDA Damage Assessment or Restoration Studies:

Other murre studies and NRDA Bird Studies 1 and 2.
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AGING OF ALCID CARCASSES FROM THE EXXON VAILDEZ OIL SPILL:
OBTAINING DEMOGRAPHIC INFORMATION FOR RESTORATION EFFORTS

Species and Injuries to be Addressed: Members of the seabird
family Alcidae, with particular emphasis on those species which

been most affected, ie., Common Murres, Pigeon Guillemots and
Marbled Murrelets. This project would provide information for a
variety of restoration projects.

ILead Agency: U.S. Fish and Wildlife Service

Cooperating Agency: Possibly EPA (final carcass disposal)
Possibly ADF&G (identification of prey)

Project Objectives:

Seabirds suffered the greatest mortality from the EVOS,
particularly the diving birds of the family Alcidae, such as
murres, puffins, murrelets, auklets and guillemots. Knowledge of
the age demographics for the species affected would support
restoration efforts by 1) providing information to model
estimated recovery time for each species, 2) identifying what age
group was impacted for each species, 3) determining what age
groups are at risk in late winter/early spring. Where possible,
additional information will be obtained, including sex and
breeding status, and prey use from stomach samples.

There is a critical lack of data on the demographics of these
birds. The most basic information, such as age at first breeding
or total life span, is unknown for these birds in Alaska. For Kkey
species, the age of birds is needed to interpret boat survey
results. For instance, it is unknown if murrelets counted in
March surveys (about 25% of murrelet counts in summer) are
comprised of primarily juveniles or adults. If juveniles comprise
most of the March population, it would drastically alter the
estimated recovery rate, since juveniles are more "expendable"
than adults, and March birds were directly impacted by the oil
spill. The ratio of juveniles to adults may also vary among
geographic areas if there are age-specific wintering habits.
Additionally, if juveniles are being censused in March, it may be
an estimate of annual breeding success for marbled murrelets,
otherwise unobtainable for the entire spill zone. Similar
unknowns exist for murres, guillemots and other alcids.
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The carcasses which have been stored since EVOS contain other
information valuable to a better understanding of the mechanisms
affecting long-range population changes. For example, blood
samples can yield data on genetic separation of breeding colonies
and stomach samples can provide an outline of prey use throughout
the spill zone. All of these variables are required to adequately
model recovery of murres, and ultimately all alcid species.
Estimates of recovery and restoration end-points will not be
supportable without well substantiated input for any current or
future modeling effort.

Specific Objectives:

A. Select a subsample, by geographic area of recovery and
species, of birds to analyze.

B. Determine sex, breeding status and prey consumed by individual
birds selected for analysis.

C. Obtain and store blood samples for future DNA analysis.

D. Determine age of the birds by examination of femur bone cross-
sections.

E. Provide a computerized data base and a comprehensive report of
the data for use by appropriate restoration projects.

Project Methods:

Objective A: A subset of carcasses will be selected to represent
each alcid species, although it may be advisable to increase
sample size for those most affected by the EVOS, such as murres,
guillemots and murrelets. Samples will also represent major
geographic areas of the spill zone, ie., Prince William Sound,
Kenai Peninsula, Kodiak Archipelago, Alaska Peninsula. At a
minimum, this objective must be accomplished in 1992, and samples
stored for future work.

Objective B: During dissection of individuals, whenever
possible, measurements will be taken and the sex, plumage and
breeding status recorded. Stomachs will be removed, preserved and
individually labeled for analysis of contents. Although soft fish
parts may not be identifiable from these specimens, hard parts
such as fish otoliths and vertebrae can be used for this purpose.

Objective C: During dissection, blood samples will be taken,
labeled and stored for future DNA analysis. This has been
identified as a key component of the murre restoration project.
Analysis will focus on distinguishing among breeding populations
of murres, to :termine the impol a1 : of emigration and gene
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flow. It may also indicate the wintering range of birds from
different geographic areas.

Objective D: For each carcass, a femur bone will be removed and
eventually cross-sectioned for aging. Cross-section preparation
and analysis may be done under a separate contract. Each carcass
will be assigned a unique identification number to enable cross-
referencing with the information obtained in objective B. Thus,
an outline of age structure of each alcid species will be
provided along with corresponding sex, breeding condition, diet
and geographic area of recovery.

Objective E: Results of all measurements and analysis will be
made available in the form of a computerized data base and a
comprehensive report.

Duration of Project: Estimate three years to completion. The
first phase, involving selection of carcasses and removal of
appropriate samples, should be done in 1992, since all carcasses
will be destroyed and the data loss irretrievable. Subsequent
analysis of the samples can be delayed as funding dictates.

Estimated Cost: Year 1992 through 1994
Cost 220K per year

Restoration Activity or Endpoint to be Addressed: Estimates of
recovery times and identification of the restoration endpoints

for these species will require the demographic information
provided by this project. Results will benefit and guide
restoration efforts for common murres, pigeon guillemots and
marbled murrelets. Results will also aid interpretation of future
monitoring efforts, which will greatly enhance their
applicability to management agencies. Important prey species will
be identified throughout the spill zone. This will contribute to
the data base guiding protection of marine resources important to
alcids in all regions of the spill zone.

Relationship to Science Needs Identified by RPWG:
This study addresses many needs identified by the Restoration

Planning Work Group:

(1) It improves understanding of long-range mechanisms
limiting populations of alcids, which will support
effective restoration efforts. In the case of marbled
murrelets and pigeon guillemots, which showed declines
previous to EVOS, it will assist understanding of root
causes.

(2) It extends the focus of several studies beyond Prince
Willi=m Sound, since c=v~asses were retriev~~
througnout the spill zone. It will provide aata on
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(3)

(4)

(3)

(6)

(7)

age-specific use of different geographic areas, prey
use throughout the spill zone and genetic mixing of the
alcids in the spill zone.

It emphasizes a broad ecological approach by addressing
data needs of many species over a wide geographic area
and covering aspects of their biology ranging from age
composition, breeding status and their aggregate and
specific prey base.

It will analyze the linkages between predators and prey
for the entire spill zone.

It provides data necessary to fully monitor ecosystem
recovery. Any modeling effort will require the
information provided by this project. Individual
restoration efforts will benefit from knowledge of
species’ longevity, breeding age and age-specific
distribution and prey use.

For marbled murrelets, it will extend the data base
outside of PWS. Gathering similar data on new
collections of murrelets may meet resistance, due to
its sensitive status.

For common murres, it may identify concentrations of
non-breeding birds.

Importance of Initiating the Project in 1992: Current plans
consider the disposal of the EVOS carcasses in 1992, which would

be an irretrievable loss of data. Although actual dissection and
aging will probably not be accomplished in 1992, it is advisable
that a commitment and solicitation of proposals by universities
and consulting firms begin in 1992, to insure that the carcasses
are retained for scientific purposes.

Link to Other Studies: This study would be linked to the

following restoration efforts:

(1)

(2)

For common murres, age demographics will be provided to
model recovery and estimate a restoration endpoint.
Blood samples for DNA analysis will be available for
analysis, which will fulfill one of the objectives of
monitoring rate of recovery and productivity.

For 2 »)led murrelets, restoration efforts will be
enhanced by knowledge of age-specific geographic
distribution, breeding status relative to location and
life span of breeding adults. Equally important, an



(3)

(4)

(5)

6)

7)

outline of prey use throughout the spill zone will
indicate prey species of importance by geographic area.

For pigeon guillemots, restoration efforts will be
enhanced for reasons cited above. Guillemots and
murrelets both were declining prior to the spill, which
makes demographics and prey use information
particularly critical to restoration efforts.

The Boat Surveys will benefit from this information by
enhancing the ability to interpret survey data for all
alcid species and greatly expanding its applicability
to management agencies.

Fish studies, in particular possible forage fish
studies, will benefit from this study by obtaining
information on predator use of the resource and
geographic information on prey distribution and
relative abundance.

Colony censusing will benefit by obtaining demographics
of all alcid species throughout the spill zone, their
prey use and the genetic distinctness of breeding
colonies.

There will be coordination with bald eagle and sea
otter projects to retrieve samples needed for these
projects concurrent with the waterbird sample
retrieval.
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Project Title: Surveys to monitor marine bird and Sea Otter
populations in the area of the EXXON VALDEZ 0il
Spill

Species and Injury to be addressed: This study addresses all
marine bird species and sea otters. More than 30,000 carcasses
representing over 90 species of birds were collected the spill
zone in 1989. In addition, both direct and lingering population
effects of the spill have been demonstrated in NRDA studies on
cormorants, harlequin ducks, black oystercatchers, black-legged
kittiwakes, arctic terns, marbled murrelets, common murres and
pigeon guillemots. Intensive studies on sea otters have revealed
evidence of damage to populations of this mammal.

Lead Agency: U.S. Fish and Wildlife Service

Cooperating Agency: U.S. National Park Service

Project Objectives: This project would continue population
surveys established in Prince William Sound (NRDA Bird Study
2/Marine Mammal Study 6), and extend surveys to the remainder of
the spill zone. Restoration of injured marine bird species will
require population estimates to determine whether declines
continue, and to document recovery. These surveys provide a
cost-effective, statistically rigorous method for monitoring
populations. Even when baseline data do not exist, repeated
surveys can show whether populations are stable. Surveys also
provide valuable information on the distribution and habitat use
of these species. NRDA surveys have already been used for these
purposes by investigators of harlequin ducks, marbled murrelets,
black oystercatchers and sea otters. Survey methods are flexible
enough to provide for collection of more detailed information
(such as age class data) when such information is requested by
investigators of particular species.

Objective A: To support restoration studies on marine bird and
sea otter ecology by monitoring population recovery or continuing
declines in Prince William Sound, using surveys established by
NRDA Bird Study 2.

Objective B: To support restoration studies on marine bird
ecology in the remainder of the o0il spill zone by establishing
and maintaining near-shore population surveys on the lower Kenai
Peninsula, lower Cook Inlet, Kodiak and Afognak Islands and the
Alaska Peninsula.

Objective C: To support restoration stud. = (particularly murre

winter distribution study) as for Objective B by establishing and
maintaining pelagic population surveys in the northern Gulf of
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Alaska. This objective would be designed to facilitate the murre
winter distribution study.

PROJECT METHODS:

Objective A: Prince William Sound Surveys.

1992. Boat surveys will be conducted in March and July using
methods developed by NRDA Bird Study 2, so that results will be
comparable to those collected during the three years since the
spill. The current design is powerful enough to detect small
population changes (e.g. 15%) for some species. However,
previously collected data can now be used to further improve the
design for other species, possibly lowering costs at the same
time. For example, the design of the offshore strata will be
altered because analyses of previously collected data indicate
that variances can be decreased by doing so. Such alteration
will not affect the ability to compare population estimates among
years.

Other analyses aimed at reducing survey variances, detecting
population changes, and identifying habitat use and distribution
will continue. Such analyses include exploration of post-
stratification by habitat (using shoreline type or bathymetry to
define habitats), examination of observer differences, and
calculation of optimal sampling unit size and number of samples.
Completed population estimates and statistical tests (Laming
1991) may be re-calculated when final oiling definitions are
developed. This study supports studies on individual species.
As such, we welcome requests to collect specific information
during surveys. For example, we have agreed to collect pup ratio
data for the sea otter study.

1993 until determination of recovery of damaged species (i.e.
populations are stabilized). Surveys will be conducted on an
annual or biannual basis.

Objective B: Surveys outside Prince William Sound.

1992. Statistically rigorous survey methods will be designed for
the following areas in the oil spill zone: lower Kenai Peninsula,
lower Cook Inlet, Kodiak and Afognak Islands, and the Alaska
Peninsula. To design these surveys, it will be necessary to
gather data from previous studies done in these areas, and to
coordinate with FWS and NPS scientists and managers concerning
logistical constraints. Survey design for these areas may not be
identical, depending on these constraints, but will produce
comparable population estimates.
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1993 until determination of recovery of damaged species (i.e.
populations are stabilized). Surveys will be conducted. Annual
scheduling of surveys will be determined in 1992.

Objective C: Pelagic/murre distribution surveys.

1992. Data from all previous pelagic surveys will be reviewed,
and a statistically rigorous study design for surveys will be
developed. Design will be developed in conjunction with the
murre winter distribution study.

1993 until determination of recovery of important species (i.e.
populations are stabilized). Surveys will be conducted. Annual
scheduling of surveys will be determined in 1992.

Duration of the project: Population monitoring of the oil spill
zone would conclude when population recovery was complete for
damaged species. For areas where no baseline data exist, this
point would be reached when populations were stable. Studies on
individual species would also be used to determine recovery.

Estimated Cost:

1992: Conduct PWS Surveys (Obj. A) $253,000

Design Surveys for Obj. B & C $ 22,000

TOTAL 1992 COST: $275,000
1993-2001:

Several options exist for the cost of this study after 1992,
depending upon which objectives are funded. Each objective will
cost $275,000 each year it is implemented. The best information
(i.e. population estimates for the entire spill zone) would be
gained by funding all objectives in a given year, but this option
would be the most expensive. Two possible options are listed
below.

Option A: Fund Objectives A & B in alternating years, & Objective
C annually: Annual rotation of PWS and near-shore
surveys, and annual pelagic surveys outside Prince
William Sound

Per year implemented $550,000

Option B: Fund Objectives A, B & C annually (or every two years):
Annual PWS and near-shore surveys, and annual pelagic
surveys outside Prince William Sound

Per year implemented $825,000

Restoration endpoint or activity to be addressed: This project
is an important tool to monitor recovery of populations of bird

and mammal species damaged by the oil »0ill. It also provides
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habitat use and distribution information used by other studies to
document needs to acquire or protect habitat and to restore food
and nesting resources.

Relationship to science information needs identified by RPWG:
This project fulfills many general needs outlined by RPWG in the

20 September 1991 Memorandum. These needs (from p. 1) include:

(1) "Extend focus of studies beyond Prince William Sound and
throughout affected area". This project provides information for
the entire spill zone.

(2) "shift emphasis to broader ecological rather than species-
specific approaches'". This project provides habitat data for
many species by coupling shoreline type and bathymetry data with
distribution and abundance data gathered on surveys.

(3) "Monitor ecosystem recovery, since the extent and
persistence of damages will determine the level of restoration
necessary. Certain species, such as the Harlequin Duck, Pigeon
Guillemot, and Black Oystercatcher, may be good indicators of
ecosystem recovery". Data already gathered indicate that this
project is an effective way to monitor these species: populations
of all these species declined significantly in oiled (compared to
unoiled) areas, according to statistical tests from these surveys
(Laming 1991).

Importance of initiating project in 1992: This project should be
initiated in 1992 for two reasons. First, it is important to

continue monitoring the Prince William Sound populations so that
post-spill trends can be established for the years closest to the
spill. Second, it is important to carefully design surveys for
the remainder of the spill zone, so that monitoring can begin
there as soon as possible.

Link to other NRDA or Restoration Studies: 1) This project is
based on NRDA Bird Study 2/Marine Mammal Study 6, and the survey
design benefits from analysis of data collected during that
study. 2) The survey supports all marine bird and otter
studies. These surveys are required to support Sea Otter studies
until an aerial survey has been designed. The survey has also
responded to requests for information from NRDA and restoration
scientists studying harlequin ducks, black-legged kittiwakes,
pigeon guillemots, marbled murrelets and black oystercatchers.
GIS-generated distribution maps for all species observed (over
150) are available for both pre-spill and post-spill surveys.
The expanded surveys are a cost-effective way to support
restoration studies.
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Project Title: Pigeon Guillemot Recovery Enhancement And
Monitoring

Species and Inijury to be Addressed:

Pigeon guillemots in PWS are at a 20 year low and have declined
significantly along oiled shorelines compared to unoiled
shorelines in both the Sound as a whole and more specifically in
the Naked Island area. This study will investigate parameters
affecting reproductive success of guillemots in Prince William
Sound (PWS) and monitor their recovery at specific colonies.

Lead Agency:

U.S. Fish and Wildlife Service

Co-operating Agency:

Possibly U.S. Forest Service (shoreline/ forest habitat)
Possibly ADF&G (mammalian predators and nearshore fish)

Project Objectives:

The pigeon guillemot is highly vulnerable to oil spills and was
subject to direct mortality from oiling throughout the EVOS zone.
Reproductive studies at Naked Island indicate that pigeon
guillemots may experience long-term impact from the oil spill
which could impair their natural recovery in the affected area.
At Naked Island, predation was a proximate source of nest
failure, but there was also evidence of changes in prey species
and availability. In addition, there is evidence of continued
contamination of eggs from oiling, which can reduce hatching
success. Determining the causes and remediating these impacts
could assist recovery of the species. To be meaningful, these
studies should be expanded beyond Naked Island. Information
about breeding concentrations in the spill zone could be added to
knowledge of other species using forest edges in order to guide
land acquisition and marine habitat protection efforts.
Currently, there is insufficient information about the location
and size of major guillemot breeding colonies in the spill zone.

a. To locate pigeon guillemot colonies and accessible nests
throughout PWS in order to monitor reproductive success, diet
and population recovery.

b. To determine reproductive success of pigeon guillemots and
identify parameters affecting their success at selected sites.
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c. To implement a pilot project on the feasibility of reducing
nest predation by nest site alteration.

d. To implement a pilot project on prey selection through otolith
identification from chick feces.

e. To provide for complete analysis of pigeon guillemot data
including integration with data collected in previous years.

Project Methods:

Objective A: Locate guillemot colonies and select study sites

Observers will census guillemots at periods of peak colony
attendance and document nests as accessible or inaccessible
throughout the Sound. Two to four observers may travel with a
support vessel, or with the U.S. Forest Service as part of a
cooperative effort with the plant association surveys in May.
The observers will return to colonies later in the summer to
locate nests for future studies of reproductive success.

Objective B: Reproductive success

Naked Island studies will be continued following methodology
developed and refined in past years. The study will concentrate
on identifying predators and types of susceptible nests.
Unhatched eggs will be tested for oil contaminants.

Objective C: Nest predation

Tests will be conducted to determine if predators key in on nest
markers, or if vulnerable nest sites can be altered to reduce
predation. Since guillemots exhibit very high nest site
fidelity, decreasing predation at specific nests could prove
beneficial. All nest sites will be monitored for reproductive
success.

Objective D: Prey selection

In order to develop an efficient means of documenting prey use by
guillemots raising chicks, the efficacy of collecting otoliths
and bone parts from chick feces will be tested. Selected nests
will be observed following past protocol and feces will be
collected and analyzed in the lab to determine whether otolith
samples are representative of observed prey deliveries.

Objective E: Data analysis

All current data as well as data from past years will be
integrated and analyzed. Chick feces and prey samples will be
examined in the lal. _‘or otolith and bone part ideni ' ?icatioi..
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Duration of Project:

This project would continue from three to six years depending
upon the population recovery time for pigeon guillemots and the
success of nest site enhancement.

Estimated Cost: Year 1992 1993 through 1997
Cost 303k 578k per year

Restoration Activity or Endpoint to be Addressed:

This project will investigate parameters affecting pigeon
guillemot reproduction and suggest means of enhancing recovery in
the spill zone. By locating major breeding colonies, lands and
marine areas suitable for protection can be identified. Selected
colonies will be monitored for recovery.

Relationship to Science Information Needs Identified by RPWG:

This project will expand study sites for guillemot studies in
PWS, and the results and refined methodology can be applied to
other areas in the spill zone. It will investigate the limiting
factors of predation and prey selection on reproductive success,
and provide a base for monitoring recovery throughout PWS.

Importance of Initiating Project in 1992:

Because the decline in pigeon guillemots was exacerbated in the
spill zone, immediate action should be taken to identify the
impact of and recovery from the spill. Identification and
monitoring of colonies throughout PWS is a necessary part of this
process. A complete study of pigeon guillemot reproduction
cannot begin until at least one season is devoted to locating
colonies and nest sites. Thus, further delay of this step would
reduce the study’s effectiveness.

Link to Other NRDA Damacge Assessment or Restoration Studies:

This study uses and is a continuation of NRDA Bird Study 9 and
NRDA Bird Study 2. Facilities at Naked Island can be shared with
the marbled murrelet restoration project. The colony census may
be conducted in conjunction with the U. S. Forest Service plant
association surveys in PWS, which can also provide detailed
upland habitat information in conjunction with pigeon guillemot
colony sites. Results of this study may have management
implications for other colonial alcids, specifically, parakeet
auklets, tufted and horned puffins. This study will be linked to
coastal habitat studies targeting forage fish species as well :
mammalian and avian studies targeting species that prey upon
guillemots A ElaAadtan ~ta Als
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Project Title: SURVEYS TO IDENTIFY UPLAND USE BY MURRELETS
IN THE EVOS ZONE

Species and Inijuries to be Addressed:

Marbled murrelet numbers have declined since 1973 in PWS, and
have been affected by the Exxon Valdez o0il spill. Because it is
difficult to distinguish between marbled and Kittlitz’s
murrelets, which coexist and both of which suffered direct
mortality from the oil spill, this study addresses the recovery
of both species.

Lead Agency: U.S. Fish and Wildlife Service (USFWS)

Cooperating Agency and Contact: U.S. Forest Service (USFS)

Project Objectives:

Prince William Sound (PWS) has one of the largest concentrations
of marbled and Kittlitz’s murrelets, both of which breed
throughout the spill zone. The most practical method of
enhancing natural recovery and protecting murrelets from future
disturbance is to protect their nesting habitat. Thus,
identifying and evaluating nesting and high use areas is crucial
if habitat protection is to succeed. The 1991 Marbled Murrelet
Restoration Study documented tree nesting by marbled murrelets in
PWS, but the study site included only a small fraction of the
Sound and did not possess all the habitats found within the spill
zone. To be applicable throughout the spill zone, a large-scale
habitat study should be implemented, integrating upland marbled
murrelet surveys with USFS habitat mapping.

A. To develop a training program and tools for the USFS and other
management agencies that will use a protocol refined for
Alaskan conditions.

B. Survey upland areas throughout the spill zone to investigate
upland murrelet use in the full spectrum of available habitat,
in cooperation with the USFS.

C. To specifically identify which lands or marine areas will
provide the greatest benefit to murrelets through habitat
acquisition, protection or proper management practices.



Project Methods:

Obijective A: Training Program

Two conclusions of the 1991 Marbled Murrelet Restoration Study
were: (1) that experienced, trained personnel are important to a
successful study of upland use by marbled murrelets, and (2) that
an Alaskan protocol needs to be fully developed. As upland
murrelet surveys expand geographically and among agencies, there
is a need to provide standardization and training appropriate to
the Alaskan environment. In alpine areas, we must also
distinguish between marbled and Kittlitz’s murrelets. In 1992,
dawn watches will be conducted in alpine areas of known
Kittlitz’s concentrations (i.e., Kachemak Bay or Unakwik Inlet)
to record and document the species’ vocal and behavioral
differences in this type of habitat. The final product will be
training aids such as audio and video tapes, a protocol manual
and a pool of trained personnel. With this background, future
murrelet surveys will be more accurate and useful in guiding land
acquisitions.

Obijective B: Prince William Sound Surveys

FWS personnel will use the same vessel, in cooperation with the
USFS plant association mapping survey of PWS, to map murrelet
high use areas by conducting nearshore dawn watch surveys.
Murrelet activity will be analyzed relative to upland habitat
while simultaneously identifying areas of high use.

Objective €: Land Identification

once habitat use patterns are described and high use areas
identified, this project will provide a base to survey. for
specific sites for protection. After 1992, upland surveys will
be conducted to identify those lands which would provide the
highest benefits to murrelets (e.g. Afognak, Kachemak Bay,
Resurrection Bay, Montague Island, Cordova area).

Duration of Project:

An Alaska protocol and training program will be ready for the
1993 field season and will be updated as additional experience
and data are acquired. This survey, in cooperation with the
USFS, is expected to last at least from 1992-1994. Surveys of
specific sites can be done as required by the Restoration
Management Team after 1992.

Estimated Cost:
Year 1992 1993 1994
Cost 180k 176k 176k
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This budget is based on a study design dependent on funding and
implementation of the USFS project to survey ecological mapping
units. If the USFS project is not funded, logistics and costs
for the murrelet surveys of PWS will have to be adjusted
accordingly.

Restoration Endpoint or Activity to be Addressed:

Critical upland habitat in the spill zone must be identified in
order to protect the murrelet population in PWS through habitat
acquisition or protection.

Relationship to Science Information Needs Identified by RPWG:

This study will expand surveys for use of upland areas by
murrelets to all habitats and geographic areas of the spill zone.
The information can be integrated with USFS mapping to augment
habitat use data for affected species. Methodologies and
training aids developed will provide a basis for future upland
surveys to monitor murrelet recovery.

Importance of Initiating Project in 1992:

To be successful in following years, training and standardization
for upland murrelet surveys should begin in 1992. To fully
benefit from the cooperative effort with the USFS, this project
should coincide with the beginning of the USFS mapping cruise in
1992.

Link to Other Studies:

This study is an expansion of the 1991 Marbled Murrelet
Restoration Study, and will complement results of the detailed
marbled murrelet nesting study to be conducted on Naked Island.
Both marbled murrelet restoration studies will benefit from the
other’s products and both will work closely with the USFS to
fully integrate with their habitat mapping system. This study
will also benefit from complete analysis of data collected during
NRDA Bird Study 6 and Bird Study 2.
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Project Title: Identification of Nesting Habitat Criteria and
Reproductive Success for the Marbled Murrelet

Species and Injury to be Addressed:

The marbled murrelet population, which suffered direct mortality
in the EVOS zone.

Lead Agency:

U.S. Fish and Wildlife Service

Co-operating Agency: U.S. Forest Service

Project Objectives:

One of the major population centers of the marbled murrelet lies
within the EVOS zone. This population suffered direct mortality
from EVOS and may face additional impacts from contamination of
prey, logging and gill-netting. Protection of nesting habitat and
marine habitat is an identified approach for enhancing murrelet
recovery in the EVOS zone. To date, little is known of the
species’ nesting habitat requirements. Further, recovery rates
may be slow, based on the scarce data available on reproductive
success. To address these issues, a pilot study was undertaken on
the Naked Island Archipelago in 1990 and a Restoration Project on
use of upland habitat by marbled murrelets was implemented in
1991. This project proposes continuation and expansion of that
effort.

a. Determine marbled murrelet nest habitat requirements within
forested portions of the EVOS zone.

b. Identify and define murrelet behaviors that indicate use of
habitat for nesting to aid in identification of suitable
areas for habitat protection.

c. Determine murrelet reproductive success, assess possible
differential success among forest types and clarify
parameters affecting success.

d. Define use of the nearshore environment around nesting areas
in order to identify potential marine habitat for
protection.

e. Provide a complete analysis and synthesis of all murrelet

data available for the EVOS zone.
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Project Methods:

Objective A: Marbled murrelet nest habitat requirements.

Primary emphasis will focus on locating murrelet tree nests using
previously developed ground search techniques. Results from the
1991 Restoration study of murrelet habitat use on Naked, Peak and
Storey islands will be used to increase the sample size of
murrelet nests. This will provide a more accurate delineation of
crucial features of murrelet nesting habitat. The continued
cooperation with the U.S. Forest Service (USFS) will facilitate
quantitative assessment of tree, stand and basin characteristics
at nest sites.

Objective B: Identification of murrelet nesting behavior.

Although methods have been devised to document areas of murrelet
activity, it is still unclear which behaviors indicate habitat
use for nesting, display areas, or flight corridors or how
activity reflects actual numbers of murrelets. Systematic dawn
censuses and monitoring behavior at nests (via observers and
time-lapse video recordings) will define those murrelet
activities which indicate nearby nesting. This information can be
used to interpret activity at documented use areas in the EVOS
zone and refine identification of murrelet nesting areas.
Accordingly, documented use areas can be prioritized for habitat
acquisition.

Objective C: Murrelet reproductive success.

An understanding of murrelet reproductive success and parameters
affecting their success will allow for a more accurate estimate
of potential population recovery rates in the EVOS zone. We will
attempt to locate all nests within a few stands on Naked Island
to determine nesting density and monitor success. We will

ascertain causes of egg and chick mortality, predation pressures
and determine which forage fish are important for chick-raising.

Based on the results from the 1992 season the study will be
expanded in subsequent years to examine murrelet nesting in other
habitats within the EVOS zone. Differential nesting density and
reproductive success among habitats will be examined.

Objective D: Define use of the nearshore environment.

To enhance murrelet reproductive success and re »>very,
preservation of nesting habitat must be coupled with
identification of important nearshore habitat. Murrelet
distribution within 2 km of Naked, Peak and Storey islands wi~1l
be monitored early, mic ind late i1 he season, following the
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methods implemented in the 1991 at-sea pilot study. Based on
previous studies, one or two high use areas will be more closely
monitored throughout the breeding season.

Objective E: Analysis of existing murrelet data.

To date, there are unanalyzed data available that will benefit
the restoration efforts of murrelets in the EVOS zone. These
include files from damage assessment studies in 1989 and 1990,
FWS and OCSEAP studies. Funds will be appropriated to ensure
complete analysis, synthesis and reporting of this data base.

Duration of Proiject:

This project will conclude when lands and marine areas
benefitting marbled murrelets have been identified for
acquisition or protection and recovery has been adequately
assessed.

Estimated Cost: Year 1992 1993-2001
Cost 240k 250k

Some cost savings may be realized through cooperation with other
projects funded in the study area.

Restoration Endpoint or Activity to be Addressed:

The ultimate goal of this project is to aid in habitat
acquisition and marine habitat protection by identifying lands
with habitat beneficial to the recovery of marbled murrelets.

Relationship to Science Information Needs Identified by RPWG:

The results of this study can be applied throughout the EVOS zone
to guide habitat acquisition and marine habitat protection.
Identification of suitable murrelet habitat can be integrated
with upland use and forage requirements of other species to
provide an ecosystem approach to the goals of acquisition and
protection. Data on reproductive success will help determine the
time frame expected for recovery. Continued monitoring of the
Naked Island Archipelago will provide an index of restoration
success.

Importance of Initiating Proiject in 1992:

This project can best provide information to guide habitat
acquisition and protection efforts in a reasonable time frame by
full implementation in 1992. Uninterupted continuation of the
1990 pilot study and 1991 Restoration Project will provide
continuity of data and trained personnel. Early investigation of
documented nests suspected nest sites and higr "sr ->~-~- --¢11
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enhance the success of locating nests and generating a
substantial data base on murrelet nesting.

Link to Other NRDA Damage Assessment or Restoration Studies:

This project can use data obtained from NRDA Bird Study 6 and
Bird Study 2 to monitor at-sea distribution and abundance of
murrelets in the study area. Additionally, it will be a
continuation of the 1991 Marbled Murrelet Restoration study, a
cooperative effort with the USFS. Resulting habitat data will be
provided in a format that allows integration with USFS ecological
mapping units to develop future acquisition, protection and
management guidelines for public lands and marine resources.
Results will also be used to interpret the data collected during
the proposed project on murrelet use of the EVOS zone.
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Project Title: Feeding Ecology and Reproductive Success of Black
Oystercatchers in Prince William Sound

Species and Injury to be Addressed: The black oystercatcher is
an obligate member of the rocky intertidal community. Thus,
deleterious effects of the Exxon Valdez 0il Spill resulted in
reduced productivity of the Prince William Sound (PWS)
population. Additionally, intertidal prey organisms of the
oystercatcher experienced diminished productivity and direct
mortality.

Lead Agency: U.S. Fish and Wildlife Service

Project Objectives: Work assessing the reproductive success of
PWS black oystercatchers was initiated on Green Island and
Montague Island in 1989 and continued at these sites, as well as
at Knight Island, in 1991. Information collected in 1991 was
used to determine habitat requirements of breeding
oystercatchers. Breeding pair density greatly differed between
Knight Island and Green/Montague Island. Elevation and shoreline
type were largely responsible for these differences.
Reproductive variables of oystercatchers were also contrasted
between oil-impacted and oil-unimpacted sites (1989 and 1991).
0iling of beaches affected oystercatchers in various ways. Data
from 1989 indicated that the relative egg volume of clutches in
impacted sites was lower than clutches in unimpacted sites.
Although clutch size, hatching success or fledging success did
not differ between these same shorelines, growth rates of chicks
in 1991 were significantly lower on impacted shorelines than on
unimpacted shorelines. Higher mortality of mussels on impacted
shorelines than on unimpacted shorelines did not translate to a
difference in the quantity of food delivered to chicks. Some
segments of the PWS oystercatcher population appear to be
recovering. The number of breeding pairs on impacted Green
Island increased by 50% between 1989 and 1991 while no change
occurred on unimpacted Montague Island. Further information is
needed to monitor the oystercatcher recovery, particularly on
Knight Island, and to examine the predation pressure
oystercatchers exert on invertebrate prey populations.

Specifics objectives of this project are:

1. Further develop habitat models and test those
produced in 1991;

2. Continue to monitor the population recovery, reproductive
success and chick growth rates of PWS oystercatchers at
impacted and unimpacted sites and determine the role
predators may play in oystercatcher recovery;
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3. Determine if the continued persistence of hydrocarbons in
mussel beds is being transferred to chicks and may be
responsible for depressed growth rates;

4. Compare the foraging ecology of black oystercatchers on
impacted and unimpacted shorelines and elucidate the role
that oystercatchers play in structuring the intertidal
invertebrate community and the effect they may have on
population recovery of their prey species.

Project Methods: Study methodology will primarily follow
previous plans. From mid May to late August, two field camps
will be used to monitor the reproductive success of
oystercatchers. Habitat variables of nest sites and foraging
territories will be measured. Foraging of adults will be
quantified during incubation. Deliveries of prey items to chicks
will be recorded at sites not sampled in 1991. Chicks will be
banded when >7 days old and will be reweighed twice before
fledging. At >25 days, blood samples will be collected from
chicks. Standard Operating Procedures of the Coastal Habitat
Project will be implemented to assess prey density in
oystercatcher foraging territories at the beginning of the season
and at the end of the field season. Density of invertebrate prey
items will also be guantified at impacted and unimpacted sites.
Samples of mussels will also be collected for hydrocarbon
analysis. Shell collections from territories not sampled in 1991
will be used to determine the size structure of invertebrate
species taken by oystercatchers. Predation on oystercatcher
nests will be monitored during incubation and chick-rearing
phases.

Duration of Project: This project can be accomplished in 2
years.

Estimated Cost: Year 1992 1993
Cost 200k 200k

Restoration Activity or Endpoint to be Addressed: This project
will provide information needed to protect suitable marine
habitat for oystercatchers, monitor the natural recovery of the
PWS population and explore the role oystercatchers play in the
recovery of invertebrate species.

Relationship to Science Information Needs Identified by RPWG:
This project addresses general and avian-specific needs

identified by RPWG in several ways. Firstly, elucidation of the
predation role that black oystercatchers hav on structuring
intertidal invertebrate assemblages directly responds to a shift
of emphasis from a species-directed approach to a community-
directed approach and forges a link between predator-prey
conscgucnces o :he gspill. ouplint :he role of precdator and



prey with the influence of environmental factors will provide
some mechanistic answers to the question of exactly how
oystercatchers were affected by the spill. If hydrocarbons
persist in the oystercatchers’ environment, future reproductive
percussions may occur. Secondly, monitoring the reproductive
success and the pair occupancy of oiled sites will document the
natural recovery of an obligate, intertidal predator.

Importance of Initiating Project in 1992: Implementing this
project in 1992 will guarantee continuation of work that began in

1989. Information gained in 1992 will be important in
determining trends in the recovery of black oystercatchers in
PWS. Delaying implementation may make oil-induced effects
between predators and prey increasingly difficult to detect.

Link to Other NRDA Damage Assessment or Restoration Studies:
Predator-prey and mussel hydrocarbon aspects of this study will
be conducted in cooperation with Coastal Habitat Project
personnel in Herring Bay. Collaboration on individual studies in
1991 will continue in 1992. Habitat requirements of
oystercatchers will contribute to overall habitat assessment of
PWsS.
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Project Title: Murre Recovery Modelling

A murre recovery model was identified as a high priority need and
was scheduled to be developed with the assistance of Dr. Dennis
Heinemann, a peer reviewer. Subsequent to settlement, it has not
been possible to determine the status of initiating the effort
with Dr. Heinemann. The need for modelling is equally important
for natural recovery monitoring as well as to facilitate planning
of more aggressive restoration measures should the model indicate
the need. A more complete proposal will be submitted after we
have an opportunity to check with Dr. Spies regarding Dr.
Heinemann’s effort.
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Project Title: Control or Eliminate Human Disturbance near Murre
Colonies Showing Decreased Numbers, Delayed
Chronology, and Decreased Production from past
Estimates.

Species and Injury to be Addressed:

The Exxon Valdez o0il spill caused significant injuries to many
species of migratory birds, most of all to murres. As the oil
spill exited Prince William Sound and moved though the Gulf of
Alaska, it collided with large rafts of murres congregating
around major colonies in anticipation of the upcoming breeding
season. The resulting massive mortality included the death of an
estimated 198,000 adult breeding birds, representing 60 to 70
percent of the total breeding population of certain major
colonies such as those on the Barren Islands. Extrapolating to
include mortality of non-breeding murres, the total initial
mortality of murres is estimated to be as high as 300,000 birds.
The loss of adult breeding murres resulted in a major disruption
of breeding behavior and phenology which in turn resulted in
complete reproductive failure for the past three years.
Minimizing human disturbance around impacted colonies will
prevent other factors from further delaying the rate of natural
recovery.

Lead Agency and Principal Investigator:

U. S. Fish and Wildlife Service.

Project Obijectives:

Objectives:

(1) Educate tour operations, charter boats, and
commercial fishing industry in seabird con-
servation, protection, and viewing etiquette;

(2) Fund more regular visits and presence of Service
personnel to affected colony sites to encourage
compliance with proper behavior near murre
colonies;

(3) Gather information to ident " 'y buffer zones for

recommendation to commercial fisherman or increase
enforcement around ‘:nsi ive colonies along the
Alaska Peninsula.
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Project Methods and Feasibility:

Human disturbance were observed at two injured colonies during
the last three years; Barren Islands and Puale Bay/Jute Peak/Cape
Unalishagvak vicinity. Charter boat disturbance (shooting of
halibut in close proximity to colony sites) impacted reproductive
success in the Barren Islands while commercial fishing (seining
and associated activities) impacted murre colonies along the
Alaska Peninsula area (Cape Unalishagvak, Jute Peak, and Puale
Bay). A public education program, combined with a possible law
enforcement presence and increased presence of Service personnel
will increase public awareness of steps they can take to reduce
disturbances to murre colonies.

Duration of Project:

The education program should be tried over a three year period
while biologists are in the field studying these sites. Then
decisions can be made to modify the program.

Estimated Cost:

Year 1992 through 1994
Cost $88,000/year

Restoration Activity or Endpoint to be Addressed:

This project is a direct restoration measure and is expected to
reduce existing disturbance factors that drive murres from the
cliffs, exposing eggs and chicks to predation.

Relationship to Science Information Needs Identified by RPWG:

This project is consistent with specific concerns related to
enhancing murre productivity.

Importance of Initiating Project in 1992:

Every year in a row that murre chicks are not produced has the
potential to greatly increase the time needed for the murre
colony to completely recover. This project will benefit murre
productivity immediately and cost-effectively.

Link to Other NRDA Damage Assessment or Restoration Studies:

This will complement other restoration and monitoring projects on
murres that are likely to be occurring at the same time.
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Project Title: Identification and Protection of Important Bald
Eagle Habitats.

Species and Injury to be Addressed:

Bald Eagles are a conspicuous component of coastal ecosystems in
Alaska. The EXXON Valdez 0il Spill (EVOS) caused direct
mortality to hundreds of Bald Eagles and significant losses in
productivity. Evidence exists of lingering effects of the oil
spill on the remaining eagles.

Lead Agency:

U.S. Fish and Wildlife Service

Potential Cooperators:

U.S. Forest Service will likely be interested in this project.
The National Park Service is also a likely cooperator.

Proiject Obijectives:

Bald Eagles are closely associated with intertidal habitats
throughout the spill area. They use these areas for feeding and
nest almost exclusively within 200 meters of the beach. Eagle
habitat is susceptible to the effects of o0il spills and other
water-born contaminants. Some eagle habitats within the spill
area have been identified in development plans for timber,
minerals, o0il and gas and other types of uses that may not be
compatible with eagle nesting and feeding requirements. If bald
eagle habitats are adversely altered, the loss may be permanent.
For example, estimated age of nest trees in southeastern Alaska
exceeds 400 years while timber rotations are less than 150 years.
With proper coordination, many of these activities can take place
with little disturbance to eagles. A better understanding of
year around habitat requirements for Bald Eagles must precede
meaningful coordination of development activities. The following
specific objectives will address these concerns:

1. Inventory and mark Bald Eagle nests within the spill area,
emphasizing areas likely to be developed.

2. Monitor a sample of radio-tagged Bald Eagles to gain a
better understanding of shoreline use for feeding and
nesting and improve management guidelines.

3. Provide land managers with maps depicting locations of Bald
Eagle nest sites on their lands.
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4. Identify important concentration areas for Bald Eagles.

5. Develop a list of lands that require additional measures to
ensure protection, such as conservation easements or
outright acquisition.

Project Methods:

Habitat reconnaissance would be conducted by helicopter to locate
Bald Eagle nest sites. Areas with nests would subsequently be
visited by boat to mark the tree and record the characteristics
of the site. The location would be verified using Global
Positioning System (GPS) receiver. These data would be entered
into the GIS database. Land owners would be provided with a map
of nests on their lands and a copy of the regional guidelines for
Bald Eagle management.

The second element of this project will involve monitoring a
sample of radio-tagged adult and immature eagles to document
habitat use throughout the year. Specific locations will be
collected and mapped for each age group. These locations will be
examined to determine the extent and types of habitats that
eagles use as requirements for food and shelter shift throughout
the year. Information will be gathered on concentration areas as
they are observed, recording the location and cause of the
concentration.

Duration of Proiject:

The inventory work is suggested for a period of five years. The
spill area would be broken into at least four areas with one area
inventoried each year. A final year is needed to complete data
entry, map preparation and distribution. The work could be
completed in a shorter period of time if funds are available.

The telemetry portion of the study is recommended for four years.
Eagles nest in two significantly different regions, the forested
lands of Prince William Sound, the Kenai Peninsula and Afognak
Island, and the essentially unforested lands on Kodiak Island and
the Alaska Peninsula. It is reasonable to expect that eagles in
these two regions will relate to their habitats differently. The
study would be conducted in a forested area for two years and
then in a non-forested area for an additional two years. As
above, if adequate funds are available the work could be
conducted in both areas simultaneously.

Estimated Costs: Year 1992-19¢ 1995
Cost 267k 170k
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Restoration or Endpoint Activity to be Addressed:

Minimizing disturbance throughout the spill area and the
protection of threatened habitats will maintain healthy Bald
Eagle reproduction over the long term, providing for the security
of the population at current levels. Information collected would
also provide benefits to other populations of Bald Eagles outside
of the spill area.

Relationship to Science Information Needs Identified by RPWG:

A study of bald eagle winter roosts was recommended by RPWG.
Winter roost sites would be identified through the telemetry
work. It would also assist in the understanding of food habits.
Considering only the winter habitat will not provide a complete
picture of the habitat required by Bald Eagles. Important
portions of the habitat required by Bald Eagles may be lost
unless a comprehensive look is taken of their needs throughout
the year.

Inportance of Initiating Project in 1992:

Some threats to habitat are imminent, such as logging of what may
be essential habitat in Prince William Sound, the Kenai Peninsula
and Afognak Island. The sooner important habitats are identified
and land managers informed of the nest locations, the better.

The EVOS has demonstrated the importance of baseline data and
inventory of existing wildlife resources that may be at risk by a
major catastrophe. This project will provide essential
information to prevent or minimize significant disturbance to
Bald Eagles.

Link to Other NRDA Damage Assessment or Restoration Studies:

This project will identify the land owners and catalog potential
threats within the EVOS area. These data would be of use in most
of the studies considering damages. Data collected here will
provide input for an overall habitat protection strategy for the
EVOS area. It would be realistic to collect additional data
during aerial and boat surveys that may be of consequence to
other projects.
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Project Title: Develop Bald Eagle Population Model and
Understanding of Age-specific Survival Rates.

Species and Injury to be Addressed:

Bald Eagles are a conspicuous component of coastal ecosystems in
Alaska. The EXXON Valdez 0Oil Spill (EVOS) caused direct
mortality to hundreds of Bald Eagles and significant losses to
productivity. Evidence exists on lingering effects of the oil
spill to the remaining eagles.

Lead Agency:
U.S. Fish and Wildlife Service

Project Obijectives:

The primary objectives for this project would be as follows:

1. Determine age-specific survival rates for Bald Eagles from
hatching until maturity.

2. Determine average age at first breeding for Bald Eagles.
3. Determine the numbers of eagles throughout the EVOS area.

4. Determine the proportion of the population that breeds
successfully.

5. Use these data to develop a population model for Bald Eagles.

Proiject Methods:

Approximately 30 fledgling, 20 subadult and 10 adult Bald Eagles
will be radio-tagged each year using transmitters designed to
last at least 4 years. Transmitters will be equipped with
mortality sensors. Tagged birds will be relocated at least
monthly from fixed wing aircraft. Eagles at least 5 years old
will be monitored during the breeding season to document breeding
efforts and success. Survival rates will be calculated using the
Kaplan-Meier procedure.

The basic number that the model would be constructed from is the
number of adult eagles within the spill area. Eagles with in PWS
have been surveyed each year since 1989. Eagle numbers in the
western EVOS ha' not been estimated since the earlier 1980’s.
We would propose to conduct a population survey each year in one
of three areas, Kodiak/Afognak, Alaska Peni=-1la ~nd PWS. These
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three areas would be inventoried once every three years during
the study period beginning in 1993. This would result in three
estimates for each area over a period of nine years and provide a
good basis for the model.

Data collected during the telemetry work would be used to develop
a population model for Bald Eagles. Data do not exist for age at
first breeding, age-specific survival rates for all age classes
from hatching to maturity and for the portion of the population
that breeds - all critical parameters in the development of a
realistic model.

Duration of Proiject:

The study needs to be continued through at least one Bald Eagle
generation. Bald Eagles have been assumed to take at least 5
years to mature sexually, but the actual age is unknown. Birds
also take several years after their first breeding attempt to
achieve the nest success rates of established breeders. It is
likely that an extended study is necessary to encompass at least
one generation and obtain an adequate sample to estimate survival
and age at first breeding. Because of the length of time it
takes for eagles to acquire adult plumage characteristics and the
delay expected for physiologically mature eagles to become
behaviorally mature, we recommend that the study be continued for
ten years.

Estimated Costs: Year 1992 1993-2001
Cost 154k 187k

Restoration or Endpoint Activity to be Addressed:

Develop a population model that will further our understanding of
Bald Eagle population dynamics and help to predict the effect of
0il spills or other perturbations on Bald Eagle reproduction,
survival, and population stability.

Relationship to Science Information Needs Identified by RPWG:

This study directly addresses a specific recommendation made by
the RPWG for the development of a population model and the
collection of the necessary data for the development of such a
model.

Importance of Initiating Project in 1992:

The development of a population model will require knowledge of
age-specific survival rates and certain reproductive parameters.
To obtain adequate samples within specific age ¢ »>ups and

determine inter-year variability, several yea: ¢~ data must be
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pooled. The most practical way to obtain survival data for
certain age classes (e.g. 2- to 4-year-olds) is to tag eagles
when they are fledglings when their age is known with certainty
and monitor them as they mature and become part of these age
groups. This process will require several years; therefore it
would be prudent to start as soon as possible. There has also
been a considerable investment (> $200,000) in equipping eagles
with transmitters that are still functioning in the field. A
delay in initiating this project will result in the loss of these
transmitters as their battery life is consumed. Some of these
individuals have been followed as nestlings since 1989. The data
on this cohort will be sacrificed if the study is not initiated
this year.
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Project Title: Monitor Productivity of Bald Eagles within the
EVOS Area.

Species and Injury to be Addressed:

Bald Eagles are a conspicuous component of coastal ecosystems in
Alaska. The EXXON Valdez 0il Spill (EVOS) caused direct
mortality to hundreds of Bald Eagles and significant losses to
productivity. Evidence exists on lingering effects of the oil
spill to the remaining eagles.

Lead Agency:

U.S. Fish and Wildlife Service

Potential Cooperators:

National Park Service for work outside of PWS. This work is not
in the current budget. USDI-Forest Service may be interested in
cooperating on surveys of their lands.

Project Obijectives:

Information was collected on reproductive success in 1989 and
1990 in the EVOS area. Reproduction was strongly influenced by
the o0il spill in 1989, but it is not clear if there were
continuing impacts in 1990. Results of hydrocarbon analyses of
Bald Eagle eggshells and prey remains in 1990 suggest there was
continuing contamination that might have affected reproduction.
Casual observations and hearsay reports suggest productivity was
down in 1991, but no surveys were conducted in 1991 that could
verify these reports or demonstrate any relationship to
continuing effects of the spill. Population level impacts may
not be readily apparent due to the slow population turnover rates
in Bald Eagles. To further evaluate the impact of EVOS and
document recovery of Bald Eagle populations, it is necessary to
monitor reproduction for several years. Because the impacts to
Bald Eagle reproduction were most apparent in Prince William
Sound (PWS), this study will be conducted within PWS.

The specific objectives of the project are to:

1. Document recovery.

2. Provide information necessary to model population dynamics.
3. Evaluate the suitability of using 1990 reproductive rates as

"normal" for mc " purposes.
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Project Methods:

Complete data for both 1989 and 1990 exist for approximately 300
nests within the Sound. A helicopter survey of these nests will
be conducted in mid May of each year to assess nest occupancy. A
second survey will be flown in late July and early August to
determine nest success and count chicks. These two surveys will
provide an estimate of the standard nest success parameters for
this population.

Duration of Proiject:

Reproductive surveys will be continued for five years or until
recovery is documented.

Estimated Costs: Year 1992-2001
Cost 60k per year

Restoration or Endpoint Activity to be Addressed:

Monitor reproductive parameters of Bald Eagles to document
recovery and provide information for a population model which
will help understand the effects of the EVOS and predict the
effect of other perturbations on Bald Eagle populations in PWS
and elsewhere.

Relationship to Science Information Needs Identified by RPWG:

This study addresses a specific recommendation by the RPWG to
assess productivity as one step in developing a detailed
population model.

Importance of Initiating Proiject in 1992:

Reproduction surveys were not conducted in 1991. A lapse of
another year will further obscure effects of EVOS and make
interpretation of the data that much more difficult or perhaps
impossible. Surveys need to be conducted in 1992 to prevent the
loss of any more time sensitive after impact data.

Link to Other NRDA Damage Assessment or Restoration Studies:

Methods in this study could be coordinated with other proposed
studies, particularly the eagle survival studies and habitat
inventory study. Conducting these studies simultaneously would
reduce logistic and personnel costs.
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Project Title: Monitor Contamination of Bald Eagles by Residual
Hydrocarbons Through Blood Analyses.

Species and Inijury to be Addressed:

Bald Eagles are a conspicuous component of coastal ecosystems in
Alaska. The EXXON Valdez 0il Spill (EVOS) caused direct
mortality to hundreds of Bald Eagles and significant losses to
productivity. Evidence exists on lingering effects of the oil
spill to the remaining eagles.

Lead Agency:

U.S. Fish and Wildlife Service

Potential Cooperators:

National Park Service

Project Objectives:

Blood chemistry analyses have proven to be useful in identifying
exposure of Bald Eagles to hydrocarbons from the EVOS. However,
data from controlled experiments that identify normal blood
chemistry values, how they vary normally and how these parameters
change on exposure to oil are lacking. The following objectives
are proposed to resolve these deficiencies:

1. Monitor continuing effects of the EVOS on resident Bald Eagles
in PWS through blood chemistry analyses.

2. Determine natural range of blood chemistry parameters and the
seasonal variation in these parameters.

Project Methods:
The following methods will be used to accomplish the objectives:

1. Collect 15 blood samples annually from areas that had
significant oiling from the EVOS to monitor recovery. This
objective will depend on results of samples collected in 1991
and each year thereafter to determine if continuing effects
are observable.

2. Collect 10 blood samples each month for two years from an
eagle population distant from the oil spill to determine the
normal range of blood chemistry values and seasonal changes in
these values in response to breeding condition, food stress or
other temporal factors.
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3. Compare the fates of eagles with abnormal blood chemistry
values with those considered to be normal through logistic
regression. This element can be accomplished at no additional
cost.

The geographic scope of the project could be increased by

sampling eagles in the western EVOS, but these costs are not
reflected in this proposal.

Duration of Project:
Element #1 would be a continuing study until no observable

differences were detected, element #2 would be a two year
project, and element #3 would be a one year project.

Estimated Costs: Year 1992 1993 1994-1996
Cost 128k 128k 47k

Restoration or Endpoint Activity to be Addressed:

Element #1 will complete work initiated during the o0il spill
assessment and indicate the length of time that effects of the
spill could be detected in the population that was exposed to oil
to monitor recovery. Elements #2 and #3 will provide background
data to understand blood chemistry values we have observed in the
field and assist in identifying limiting factors. These data
will provide a framework to use in interpreting blood data
collected during future spills and for other situations where
eagles have been exposed to contaminants and normal values are
needed for comparison.

Relationship to Science Information Needs Identified by RPWG:

This proposal addresses the need for monitoring contamination of
Bald Eagles by residual hydrocarbons identified by the RPWG.

Importance of Initiating Project in 1992:

Element #1 will need to be conducted in 1992 to maintain
continuity of the data collected in previous years to monitor
trends in blood chemistry values of Bald Eagles impacted during
the EVOS. Elements #2 and #3 could be initiated in subsequent
years.
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Project Title: Monitor Contamination of Bald Eagle Eggs by
Residual Hydrocarbons.

Species and Injury to be Addressed:

Bald Eagles are a cohspicuous component of coastal ecosystems in
Alaska. The EXXON Valdez 0il Spill (EVOS) caused direct
mortality to hundreds of Bald Eagles and significant losses to

productivity. Evidence exists on lingering effects of the oil
spill to the remaining eagles.

Lead Agency:

U.S. Fish and wWildlife Service

Potential Cooperator:

National Park Service

Project Obijectives:

Avian eggs are acutely sensitive to the effects of oiling (Albers
1977, 1978, Hartung 1965, King and Lefever 1979, Couillard and
Leighton 1989, 1990).

Addled eggs were collected in 1989 and 1990 from Bald Eagle nests
in Prince William Sound (PWS), and eggshells and contents were
analyzed for the presence of petrogenic hydrocarbons. About 75%
of the eggs collected in 1989 from western PWS were exposed. In
1990, none of the five eggs collected in west PWS were exposed,
but at least 9 of the 11 collected from eastern PWS were
considered to be exposed. Although we originally thought that
the eastern Sound would serve as a control area for sample
collections, hydrocarbon data from our samples indicate
otherwise. It is possible that 1) the effects of EVOS were more
widespread than originally believed, or 2) petrogenic
hydrocarbons from other sources such as fishing vessels, bilge or
ballast water are present in sufficient quantity to indicate
exposure. To examine possible persistence of hydrocarbons in the
environment, the appropriateness of Eastern PWS as a control area
and to document background levels of hydrocarbons in the
environment, this study will:

1. Document continuing exposure of Bald Eagle eggs to
hydrocarbons.

2. Determine background concentrations of hydrocarbons in marine
env__nments where Bald Eagles nest.
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Project Methods:

A sample of eggs will be collected from nests with addled eggs in
PWS and in a location remote from EVOS, such as an area in
southeastern Alaska. Additional collections on Kodiak Island and
the Alaska Peninsula would be conducted if adequate funding is
available. Random collection of eggs will not be comparable with
previous collections. Previous collections were made only of
addled eggs that may have been addled due their exposure to oil.

An analysis of the variability of hydrocarbon concentrations will
be used to determine the necessary sample size. The selected
study areas will be surveyed by helicopter to identify nests with
addled eggs. These sites will be re-visited by boat to collect a
single egg from each nest. The number of eggs in each nest will
be recorded. Most nests are expected to have two or more eggs.
The eggs will be handled to prevent unintentional hydrocarbon
contamination, processed and analyzed following methods
previously employed. Appropriate statistical tests will be
conducted to determine differences and similarities between
previous collections and those eggs collected during this study.

Duration of Proiject:

This will be a one year project.

Estimated Costs: Year 1992
Cost 128k

Restoration or Endpoint Activity to be Addressed:

This project will document persistence of hydrocarbons in the
environment, and how they may be manifested in certain aspects of
Bald Eagle biology. This will help with the interpretation of
effects identified in earlier phases of the Bald Eagle study, and
improve our understanding of mechanisms that may be limiting
eagle populations.

Relationship to Science Information Needs Identified by RPWG:

This study directly addresses the need to monitor contamination
by residual hydrocarbons, as identified by the RPWG.

Importance of Initiating Project in 1992:
Hydrocarbons may diffuse in the environment with time.

Therefore, it is important to collect samples as soon as
possible.
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Link to Other NRDA Damage Assessment or Restoration Studies:

Because Bald Eagles are high on the food chain, they are good
indicator species. If contamination by hydrocarbons exists in
Bald Eagles, it likely exists in elements lower in the food web
and other birds which forage in the intertidal zone. Information
on hydrocarbon contamination in Bald Eagles will help to

identify pathways by which hydrocarbons are distributed and move
through the ecosystem.
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THE FOLLOWING PROJECTS ARE NOT RECOMMENDED FOR IMPLEMENTATION IN
1992. HOWEVER, THEY WERE CONSIDERED FOR 1992 AND WILL LIKELY BE
CONSIDERED FOR SUBSEQUENT YEARS. THEY ARE PROVIDED FOR PLANNING
PURPOSES ONLY.

1. Determine Annual Food Habits for Adult and

Subadult Bald EagleS. .. ceeececssecsocsss Page 50
2. Murrelet Foraging Habitat Requirements............. Page 52
3. Censuses of Seabird Nesting Colonies......cccvevene Page 54
4. Avian Predator Control at Seabird Colonies......... Page 56
5. Eradication of Introduced Foxes, Squirrels or Rats

at Seabird Nesting IslandsS........cec... Page 58
6. Test Feasibility of using of Decoys or Vocalizations

to Enhance Murre ReCOVErY...eoveoeceosss Page 60
7. Identify Post-Breeding and Wintering Concentrations

of Murre Chicks and Adults........cc00. Page 63
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Project Title: Determine Food Habits for Adult and Subadult Bald
Eagles

Species and Injury to be Addressed:

Bald Eagles are a conspicuous component of coastal ecosystems in
Alaska. The EXXON Valdez 0il Spill (EVOS) caused direct
mortality to hundreds of Bald Eagles and significant losses to
productivity. Evidence exists on lingering effects of the oil
spill to the remaining eagles.

Lead Agency:

U.S. Fish and Wildlife Service

Project Objectives:

For Bald Eagles, exposure to oil comes primarily through their
search for food on the beaches and intertidal areas of coastal
habitats. Little has been done to understand the food habits of
Bald Eagles in Alaska since the work of Imler and Kalmbach (1955)
in the late 1940’s. This proposal would be to assess the food
habits of Bald Eagles throughout the year along the coasts of
Alaska.

Specifically, we would try to:

1. Determine the food habits of territorial breeding Bald Eagles
throughout the year.

2. Determine the food habits of non-territorial Bald Eagles
throughout the year.

3. Assess the significance of o0il contamination to prey species
used by eagles.

Project Methods:

Intensive observations would be conducted at nest sites
throughout the breeding season to identify prey items brought to
the nest. Prey remains would be collected below and at the nest.
Individual eagles would need to be radio-tagged so they could be
followed throughout the day and the prey they obtain observed.
Similarly a group of immatures would also need to be radio-tagged
so they could be followed and their prey identified. In most
cases it will be relatively simple to identify the prey source,
depending on the season and location of the observed eagle.

Field personnel will need to be able to follow eagles when they
move to foraging sas and monitor their feeding. This will
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require aerial surveillance on some occasions. An evaluation of
prey availability will also be conducted using appropriate
sampling strategies for the species being inventoried.

Duration of Project:

This will be a three year project. Observations will be
difficult to collect and it will be desirable to have repeated
observations during the various seasons to detect temporal
patterns in foraging.

Estimated Costs: Year 1992 1993-1994
Cost 146k 113k

Restoration or Endpoint Activity to be Addressed:

This study would provide an understanding of exposure pathways
for Bald Eagles to oil contamination and of the resources
important to their success in coastal Alaskan ecosystems. The
data collected here would identify potential limiting factors and
restoration measures.

Relationship to Science Information Needs Identified by RPWG:

This was a project identified by the RPWG.

Importance of Initiating Project in 1992:

This project is not time sensitive and could be initiated later
than 1992.

Link to Other NRDA Damage Assessment or Restoration Studies:

This study would be integrally linked to other Bald Eagle studies
using radio telemetry. This would be a strong reason why to
initiate the study simultaneously with other eagle work. This
study would also need to be closely coordinated with studies of
potential prey species such as salmon or other nearshore marine
organisms or otter prey collections. This work would also
provide input to the Bald Eagle habitat determination project and
overall habitat protection strategy for the EVOS area.
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Project Title: Assessment of Marbled Murrelet Foraging Habitat
Requirements During the Breeding Season

Species and Injury to be Addressed:

The marbled murrelet population which suffered direct mortality
in the EVOS zone.

Lead Agency and Principal Investigator:

U.S. Fish and Wildlife Service

Project Objectives:

A major population center of the marbled murrelet exists within
the EVOS zone. This population suffered direct mortality from
EVOS. To adequately insure recovery of this population,
protection of appropriate foraging areas must be integrated with
acquisition of nesting habitat.

a. Design a comprehensive study to assess critical foraging
areas for marbled murrelets breeding in the EVOS zone.

b. Implement a pilot study investigating murrelet foraging area
requirements during the breeding season in conjunction with
a proposed nesting study on Naked Island.

Project Methods:

Objective A: Design of foraging study.

A comprehensive study design will be developed for future
implementation in the EVOS zone. This design will address
suitable techniques for identifying crucial foraging areas for
breeding murrelets. Authorities on murrelet distribution, forage
fish, censusing techniques and use of hydroacoustics will be
asked to collaborate in this effort.

Objective B: Foraging requirements of breeding murrelets.

A pilot effort examining the relationship between murrelet
distribution during the breeding season and available prey will
be conducted in the Naked Island Archipelago. Systematic surveys
of murrele¢ s in the nearshore environment will be coupled with
hydroacoustic technique: ‘oL :stimating relative prey abundance.
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This endeavor will be in conjunction with the proposed study of
nesting murrelets at Naked Island.

Duration of Project:

This will be a one year study.

Estimated Cost: To be determined.

Restoration Endpoint or Activity to be Addressed:

This project will provide a comprehensive study design for
assessing important foraging areas for murrelets breeding in the
EVOS zone.
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Project Title: Censuses of Seabird Nesting Colonies (Except Murre
and PWS Guillemot Colonies) in the Exxon Valdez
0il Spill Zone

Lead Agency

U.S. Fish & Wildlife Service

Cooperating Agency

Potential Cooperating Agencies: NPS, USFS, State of Alaska
Project Objectives

Census breeding colonial seabirds (except murre and PWS pigeon
guillemot colonies) in the o0il spill zone (Prince William Sound,
outside coast of the Kenai Peninsula, Kodiak Island, and upper
southside of the Alaska Peninsula) to determine their population
status.

Introduction

There are about 320 colonial seabird nesting colonies in the
spill zone that contain about 1.121 million breeding seabirds.

The Exxon Valdez oil spill killed many seabirds in Prince William
Sound (PWS) and northern Gulf of Alaska. This prompted the
recensus of selected seabirds at selected seabird colonies in the
PWS, Chiswell, Barren, Kodiak, Semedi, and Ugiaushak islands, and
the upper southside Alaska Peninsula. Some of the colonies
recensused had been censused between two and six times since
1983, and provided a baseline to assess population trends.
However, most colonies in the spill zone were not surveyed after
the spill, have not been censused for several years, and have a
weak baseline of historical data. 1In addition, past surveys used
census methods that are considered inadequate today; e.g.,
replicate counts were not used.

Project Methods

The first year all colonies in the PWS except pigeon guillemot
colonies area will be censused. The murre colonies in the spill
zone and the pigeon guillemot colonies in PWS will be surveyed as
a ongoing objectives of the complimentary murre and guillemot
studies.
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All colonies will be censused using standard Fish and Wildlife
Service (FWS) methods for land-based and boat-based censuses of
breeding colonial seabirds. Colony catalog forms used by the FWS
will also be completed and data entered into the Alaska Seabird
Colony Catalog Database. Total populations of all seabirds
(except nocturnals) at each colony will be estimated. 1In
addition, established census plots will also be censused where
they exist. Photograph and video documentation will be completed
to evaluate future changes in colonies and to assist in
establishing population estimates.

This study is a component in the continuing FWS statewide seabird
colony catalog project. The FWS has Jjust completed a new Alaska
Seabird Colony Catalog Database Management System including GIS
capabilities. This new system is now available to catalog and
analyze new data.

Estimated Cost To be determined.

Restoration End Point

The end points of seabird colony censusing are acquiring and
protecting habitats, establishing reliable population estimates,
and monitoring population recoveries.

Relationship to Science Information Identified by the RPWG

The RPWG is concerned about monitoring ecosystem recovery.
Colonial nesting seabirds that are vulnerable to o0il spills or
other perturbations to the marine ecosystem are good indicators
of the health of the marine ecosystem. In addition, RPWG has
indicated a need to emphasize a broader ecological approach to
studies.

Importance of Initiating the Project in 1992

This project can be initiated in 1993 without losing data.

Link to Other NRDA Studies

The information can be valuable for developing and evaluating

alternative restoration strategies such as habitat protection and
acquisition, and for interpreting population survey data.
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Project Title: Control, translocation, or removal of specific
avian predators (eagles, glaucous-winged gulls,
ravens) of murre breeding adults, eggs, and chicks
so as to improve murre reproductive success.

Species and Injury to be Addressed:

Murres have generally failed to produce young the last three
years at sites in the o0il spill zone while they have produced
young at control sites outside the spill. This failure appears
to correlate with a delayed laying phenology, a decrease in
number of breeding adults, and a lack or greatly delayed
synchrony of egg laying. One of the observable results of this
breakdown of colony structure and synchronization is a large
amount of predation by avian predators such as eagles, large
gulls, and ravens. If this predation could be moved or
controlled, then the murres might be able to reorganize and
reestablish their successful breeding strategies faster.

Lead Agency and Principal Investigator:

U. S. Fish and Wildlife Service.

Project Obijectives:

Seabirds and predators have coexisted over the years and this
project would only be an effort to expedite the recovery of murre
productivity on a faster schedule than that being observed. If
this project is implemented, it would be a short-term enhancement
effort until murre egg laying returns to normal.

Objectives:

(1) Evaluate the degree of predation and disturbance of
murre reproduction caused by eagles and consider
translocating immature bald eagles from certain key
colonies like the Barren Islands if eagles are found
to hinder the return of normal breeding chronology
and synchrony;

(2) Control and lessen the numbers and reproductive success
of glaucous-winged gulls in the vicinity of certain
breeding colonies like the Barren Islands;

(3) Evaluate whether corvids need to be controlled to
facilitate murre reproductive success.
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The feasibility of these efforts is varied and needs to be more
fully assessed. Therefore, implementation of this project is
not proposed for 1992.

Duration of Proiject:

To be determined.

Estimated Cost:

To be determined.

Restoration Activity or Endpoint to be Addressed:
This project would address shortening the time period needed for

murres to recover earlier phenology and higher reproductive
success.

Relationship to Science Information Needs Identified by RPWG:

This project deals specifically with efforts that might enhance
the recovery of murre productivity and phenology.

Importance of Initiating Project in 1992:

Since the murre colonies at the impacted colony sites were
beginning to show some slight signs of recovery in 1991, it is
recommended that further consideration of this proposal be
delayed until more data on colony recovery trends are available.

Link to Other NRDA Damage Assessment or Restoration Studies:

Other murre studies.
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Project Title: Removal of Introduced Foxes on Selected Colonial
Seabird Nesting Islands

Species and Injury to be Addressed:

The Exxon Valdez oil spill caused direct mortality to thousands
of marine birds and reduced productivity of others in the spill
area. Ground and burrow nesting species such as auklets, storm-
petrels and puffins were among birds collected dead as a result
of the spill.

Lead Agency:

U.S. Fish and Wildlife Service

Project Objectives:

In the past, foxes were introduced to many islands in Alaska to
create fur farms. They were left to prey on the various
resources of the islands, primarily seabirds and their eggs. The
harvest of the foxes has largely been discontinued, and the
animals continue to prey heavily on seabirds and destroy nesting
habitat on the islands they still inhabit. Some species such as
storm~-petrels, tufted puffins, some auklets, terns and gulls were
extirpated while others were reduced to remnant populations.
Fox-eradication efforts will primarily benefit these ground and
burrow nesting species. The proposed project has the potential
of increasing remnant or re-establishing seabird populations in
these areas. Although these islands are primarily outside the
area affected by the spill, some of the same species will benefit
from the removal of the foxes.

The specific objectives of this project are:

A. To eliminate foxes on selected colonial seabird nesting
islands to reestablish populations of burrow- and ground-
nesting seabirds or enhance remnant populations.

B. To monitor the recovery of selected burrow- and ground-nesting
seabird species.

Project Methods:

Eradication may follow distinct methodologies: (1) eradication
using poison (1080) and M44'’s; (2) eradication using trapping and
shooting; (3) eradication using sterilization; or (4) a
combination of these techniques. Eradication using poison would
require the registration of the poison 1080. 7T : poisoning would
then be carried ou 2 ( slands for 4 years. Trapping and
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shooting of foxes could be carried out on 14 islands over 8
years. Although the introduction of sterile foxes has been used
in a very small study, use of this technique on a wide-scale will
have to be further studied and evaluated.

Duration of Proiject:

This project would take from four to six years depending upon the
techniques to be used and the number of islands involved.

Estimated Cost:

To be Determined

Restoration Activity or Endpoint to be Addressed:

This project will provide for long-term increased populations of
ground and burrow nesting birds.

Relationship to science information needs identified by RPWG:

This project does not address needs identified by RPWG. No
seabirds other than murres and marbled murrelets were
specifically addressed by RPWG.

Importance of Initiating Project in 1992:
This project will provide direct benefit to target species. The

more quickly it is implemented, the more quickly the population
increases will occur.

Link to Other NRDA Damage Assessment or Restoration Studies:

This project will provide habitat enhancement for a multiple of
bird species on the islands targeted for fox removal.
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Project Title: Test Feasibility of Tape Recordings, Decoys,
Habitat Modification, and Other Methods to
Facilitate Breeding Synchrony and Higher
Reproductive Success for Murres at a Selected Site
in Alaska.

Species and Injury to be Addressed:

Murres have generally failed to produce young the last three
years at sites in the o0il spill zone, while they have produced
young at control sites outside the spill. This failure appears
to correlate with a delayed laying phenology, a decrease in
number of breeding adults, and a lack or greatly delayed
synchrony of egg laying.

Lead Agency and Principal Investigator:

U. S. Fish and Wildlife Service.

Project Objectives:

Work has been done in recent years (Science News, September 1990)
where decoys and recordings of colony sounds and vocalizations
have been used to encourage the return of terns, puffins,
petrels, and razorbills to breeding islands that no longer
contained those species because of past perturbations. No work
is published or known that has been done with murres and hence
the goal is to see if the restoration of earlier, synchronized
egg-laying and murre numbers at colony sites can be enhanced by
techniques such as decoys, vocalizations, and habitat modifica-
tions.

Objectives: 1) Try different applications of decoys, vocali-
zations, and habitat modifications to deter-
mine if these techniques can be used success-
fully to hasten restoration of murre breeding
colonies or portions thereof that have lost
either numbers of birds or a normal egg lay-
ing phenology.

2) To refine our understanding of how a murre colony
reestablishes itself.

Project Methods and Feasibility:

This type of study will probably require a site which has the
following characteristics 1 wrre colony or breedinc “.edge
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that can be reached; (2) site has a known history of murre use
and change in usage; (3) accessibility; and (4) no biological
complexities that limit its capability to increase murre numbers.

There are only a few murre colonies in Alaska where the ledges
can be reached very easily. Some colonies in the Pribilof Islands
meet all of the above requirements and they have relatively few
avian predators. There are perhaps two sites in the Barren
Islands - one on East Amatuli Light and one on Nord Island where
similar work might be done although the logistics would be much
more difficult.

Pribilof Island site: Productivity Plot 62 and other nearby
sites at St. Paul Island, Pribilof Islands are sites that the
biologists at the Alaska Maritime National Wildlife Refuge would
recommend. Plot 62 used to be utilized by approximately 80
common murres and some thick-billed murres. Since a fox
discovered how to get onto this ledge, the murres have not been
able to breed and have abandoned the spot other than for
occasional roosting. It would not be hard to modify this cliff
so that the fox could not get on it again. The use of decoys and
vocalizations could then be used to see if recolonization could
be restored. There are other sites where a wall could be built
or cliffs modified and the same procedures could be used to see
if murres can be encouraged to use suitable habitat that did not
previously exist.

Barren Islands site: When the seas are calm enough, East Amatuli
Light can be approached and climbed. Decoys, vocalization
devices, and three-sided boxes simulating caves could be posi-
tioned here along with time lapse cameras. The major problem is
this is the one of the few sections of the murre cliffs at the
Barren Islands that is already beginning to recover normal
phenology and better reproductive success. It might therefore be
hard to conclude what really caused an effect. The one site on
Nord Island (Plot D) has not as yet demonstrated much recovery;
also, it is quite difficult to climb and you need the very best
weather for such an effort.

Duration of Proiject:

Since most murres are long-lived and do not reproduce until 3-5
years of age, this study needs to be monitored for at least 5
years to determine success.

Estimated Cost:

To be determined.
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Restoration Activity or Endpoint to be Addressed:

The development of methods to enhance the recovery of murre
numbers and productivity.

Relationship to Science Information Needs Identified by RPWG:
This project addresses specific needs of a specific species.
Importance of Initiating Project in 1992:

Not recommended for implementation in 1992.

Link to Other NRDA Damage Assessment or Restoration Studies:

Murre studies.






Project Title: Identify post-breeding concentrations of murre
chicks with accompanying males and winter
concentrations and evaluate other questions about
winter distribution and whether regional murre
populations intermix.

Species and Injury to be Addressed:

Murre colonies in the oil spill area have experienced decreased
numbers of breeding birds and low reproductive success the last
three years. Little is known about either the distribution of
adult male/chick pairs immediately after fledging and throughout
the fall or the environmental factors or resources that enhance
the survival of those chicks. In addition, little is known about
the winter distribution of murres and the interchange of regional
populations. Knowledge of either of these categories would have
an impact on the restoration strategies adopted.

Lead Agency and Principal Investigator:

U.S. Fish and Wildlife Service.

Proiject Objectives:

This study seeks to answer several different questions about
murre distribution in Alaska away from the colony sites.

Objectives: 1) Conduct pelagic studies immediately after
fledging in some radial design around selec-
ted colony sites emphasizing the movement and
distribution of male murre-chick pairs.

2) Conduct pelagic censuses and studies in fall,
winter and spring over a wider area to map murre
concentrations;

3) Investigate if blood samples or DNA or satellite
radio tracking systems can answer if regional
murre populations intermix.

Project Methods and Feasibility:

There are accepted methods of pelagic census, but there are data
gaps in the atlases and information known. The major limitation
is financial funding because it is expensive to run the large
boats necessary in the fall and winter to gather t! 's type of
data. One methodology focuses a specific breeding site right
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after chicks jump from the cliffs while the other two work on
mapping a wider distribution in time and space. The technology
is not yet available for satellite radio tracking for such a
small animal, but may be possible in the future.

Duration of Project:

To account for annual variation in the distribution patterns,
this type of survey should extend for at least three sampling
years (falls and winters).

Estimated Cost:

To be determined.

Restoration Activity or Endpoint to be Addressed:

This study would provide data to determine whether or not there
is interchange between different murre colonies in Alaska and
therefore what restoration activities are most appropriate.

Relationship to Science Information Needs Identified by RPWG:

This project addresses a specific request made for a specific
species, murres.

Importance of Initiating Project in 1992:

This project is not proposed for implementation in 1992.

Link to Other NRDA Damage Assessment or Restoration Studies:

Other murre studies.
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A. Injury and Recovery of Deep Benthic Macrofaunal Communities
B. Infaunal (invertebrate) taxa collected on 0.5 and 1.0 mm nested screens

C. Howard M. Feder. Alaska Department of Fish and Game and University of
Alaska Fairbanks. |

D. Objectives

1. To document continuing changes to the deep benthos subsequent to the
Exxon Valdez oil spill by comparing taxon richness and diversity,
abundance and biomass of dominant taxa, and trophic types of biota living
on similar substrata in oiled sites adjacent to sea grass beds.

2. To assess the effects of faunal changes on the benthic ecosystem of the
above sites.

3. To determine the time required for the benthic components of the above

sites to recover to an undisturbed or relatively stable condition.

E. Project Methods, including technical feasibility of the study

The project is a continuation of “Injury to Deep Benthic Communities” initiated in
summer of 1990 under AIR/WATER STUDY 2 (Injury to Deep Water Benthic
Infaunal Resources from Petroleum Hydrocarbons). The sampling plan called for
collection of five replicate samples at each of three stations (40, 100, and >100 m)
within seven sites identified as oil-exposed sites and seven sites determined to be
uncontaminated sites. A commonality of all sites was their location adjacent to
shores with seagrass (Zostera sp.) beds. Sites were occupied in summer of 1990 and

1
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of the oil spill on benthic communities within oiled bays, based on these data, will be



included in the Annual Report. Since the deep-benthic study was initiated almost 14
months after the spill, toxic effects were no longer apparent at six of the seven oiled
sites. Instead, fauna at six sites showed classic responses expected after organic
enrichment of the bottom following an oil spill (as documented in the literature for
benthic fauna after other oil spills such as the Amoco Cadiz spill off the French coast).
The Prince William Sound study areas, as well as the Amoco Cadiz siteé, showed
significantly higher abundance values of opportunistic taxa compared to unoiled sites
at the same depth. Many of these opportunists were surface deposit feeders and
scavengers responding to a new carbon source - oil, associated hydrocarbon
degrading bacteria, and detritus derived from oil-related mortality of plants and

animals within the adjacent intertidal and shallow subtidal region.

Stations at 40 and 100 m will be sampled in July (the >100 m stations did not seem
to show major impact in the 1990 data) with a 0.1-m2 van Veen grab. Five replicate
samples will be taken at each station. Material will be washed on nested 1.0- and
0.5-mm stainless steel screens. Organisms will be identified in the laboratory to the
family level or higher to facilitate the identification process (this is the same
procedure used successfully for the 1990-91 data). Various measures of diversity will
be calculated and compared between stations at similar depths within unoiled and
oiled sites. Indices to be calculated are: Shannon Diversity (measures total
diversity), Simpson (useful for identifying dominance by one or a few taxa at a
station), Evenness, and Species Richness (details included in the Detailed Study Plan
cited above). Other univariate measures will be applied to abundance and biomass
data as appropriate. Taxonomic groups will be assigned a trophic category. Analysis
of Variance (ANOVA) will test differences in abundance, biomass, and trophic type

1

between dominant taxa depths within unoiled and oiled sites for each year

of the study and for the combined data collected on subsequent cruises in future years



will be identified using multivariate techniques. Use of these techniques make it
possible to examine similarities or dissimilarities between groups of stations and

should be useful for temporally comparing oiled vs. unoiled bays.

F. Duration of the Project

No consensus has been reached by benthic scientists on a global basis concerning the
time required to assess the return of a benthic system from a disturbed condition to a
relatively stable state. However, many investigators suggest that five years might
be an appropriate time limit provided there is not continuous contamination of the
deep benthos by oil trapped and continually released by intertidal and shallow
subtidal sediments. I suggest that an additional five years of sampling might be
appropriate. It should be noted, however, that the 1991 deep benthic data
(approximately 2.5 years after the spill) tentatively suggest that the benthic
environment of some oiled sites (in particular, Herring Bay) is showing a continuing

as well as an increasing enrichment effect.

G. Estimated Cost per Year: $273,000 (5 years: 3/1/92-2/28/97)

H. Restoration Activity of Endpoint to be Addressed

The method applied in this investigation was successfully used for assessment of the
deep benthos after the Amoco Cadiz oil spill. The approach taken will be to recognize
taxonomic groups, composed of taxa of equal sensitivity to decreasing levels of oil
pollution. The successive appearance of these various groups, their relative
importance, and their disappearance, will be the key features of this dynamic
approach. The range of taxa will be expected to vary from opportunists several
months after the spill through tolerant species and finally sensitive species that are

largely dominant in normal conditions.



I.  Relationship to Science Information Needs Identified by RPWG

Many of the needs listed by RPWG are addressed by this benthic study:

1. Improve understanding of long-range mechanisms causing injury or limiting
populations. Such information is needed to understand when a system is
restored to a state where it will support various components of that system in a
manner similar to that existing prior to EVOS.

2.  Shifts emphasis to broader ecological rather than species-specific approaches.
The study emphasizes the need to understand initial responses of a benthic
system to organic enrichment and determine the possibilities that such
enriched areas may become eutrophic and ultimately anoxic.

3. Monitor ecosystem recovery. This is the primary basis of this study.

J. Important of Initiating Project in 1992

As of 28 February 1992, about two-thirds of the samples collected in 1991 will be
analyzed. Thus, initiation of the project 1 March 1992 will enable the project to
maintain its momentum with existing trained personnel and finish analysis of the
second year of data. Project initiation in 1992 will also enable a third year of

sampling in July 1992 to occur.

K. Link to Other NRDA Damage Assessment or Restoration Studies

The deep benthic study will be linked to microbiological investigations of Dr. Joan
Braddock, who demonstrated an increase in hydrocarbon degrading bacteria at oiled
sites where we documented benthic disturbance effects. Study results will be
compared with shallow subtidal studies of Stephen Jewett. Assessment of food
benthos by our study will aid investigations assessing commercially-important

crustaceans (e.g., spot shrimp that feed on benthos). No ship platform cost is included



in this proposal. It is assumed the benthic project will continue to utilize the

shipboard platform funded by the NOAA sediment-hydrocarbon investigations.



OIL SPILL (DEEP BENTHIC)
3/1/92-7/1/92

Line items
(Including)
Indirect Costs)

SALARIES & BENEFITS
H. M. Feder $ 16,505
Lab Assistant II 15,357
A. Blanchard 7,696
K. Coyle 864
N. Foster 821
Student Assistant II 8,706
Leave accrual 4,590
Staff benefits 7,407

TOTAL SALARIES & BENEFITS $ 61,946 $ 74,335
TRAVEL
Per diem (5 days each, Anchorage, Seattle) $ 560
Hotel - Anchorage 600
Hotel - Seattle 300
2 R/T Fairbanks/Anchorage 640
R/T Fairbanks/Seattle 1,365
Ground transport (taxi, bus, ete.) 150

TOTAL TRAVEL 3,615 4,338
SERVICES
Statistician @ $50/hr $ 4,000
Data management 6,000
Publications 5,500
Phone, FAX, copying, etc. 350
Equipment rental 1,383

TOTAL SERVICES 17,233 20,680
SUPPLIES
Miscellaneous field, lab and office supplies 1,000 1,200
EQUIPMENT

0

TOTAL DIRECT COSTS $ 83,7794

INDIRECT COSTS (20% Total Direct Costs) 16,759
TOTAL REQUESTED $ 100,553 $ 100,553



OIL SPILL (DEEP BENTHIC)
7/1/92-2/28/93

SALARIES & BENEFITS

H. M. Feder (2 mos)

J. Johnson (8 mos)

Lab Assistant IT (8 mos)

A. Blanchard (4 mos + ship time, weekends)
Lab Asst. Il (ship time & weekends)

C. Geist (30 hrs)

Student Asst. II (7 x 8 mos)

Graduate Student (1 mo - sediment analysis)
Student Asst. IT (2 mos - sediment analysis)

Student Asst. IV (6 mos 3-time, 2 mos full time)

Leave acerual

Staff benefits
TOTAL SALARIES & BENEFITS

TRAVEL

R/T Fairbanks/Seward (rental vehicle)
Fuel (rental vehicle)

Per diem (5 days)

Hotel - Seward

Hotel - Anchorage

2 R/T Fairbanks/Anchorage

Ground transport (taxi, bus, etc.)

TOTALTRAVEL

SERVICES

Data management
Publications

Phone, FAX, copying, etc.
Equipment service
Equipment rental

TOTAL SERVICES

SUPPLIES
Miscellaneous field, lab and office supplies

EQUIPMENT

TOTAL DIRECT COSTS
INDIRECT COSTS (20% Total Direct Costs)
TOTAL REQUESTED

$ 14,973
15,042
16,249
12,287

3,559
1,295
30,473
987
1,088

— 7131

9,251
18.219

$ 500
100
455
125
500
600
150

$ 1,500
2,000

300

350

2,765

$ 130,554

. 2,430

6,915

4,500

$ 144,399
28.880

$_173.279

Line items
(Including)
Indirect Costs)
$ 156,665
2,916
8,298
5,400

$ 173279



OIL SPILL (DEEP BENTHIC)
3/1/93-7/1/93

SALARIES & BENEFITS
H. M. Feder (1.25 mos)

dJ. Johnson (4 mos)

Lab Assistant II (4 mos)

A. Blanchard (3 mos)

C. Geist (60 hrs)

Student Asst. IV (4 mos)
Student Asst. IT (7 x 4 mos)

Leave accrual
Staff benefits

TOTAL SALARIES & BENEFITS

TRAVEL

Per diem (5 days ea/Anchorage,Seattle)
Hotel - Anchorage

Hotel - Seattle

2 R/T Fairbanks/Anchorage

R/T Fairbanks/Seattle

Ground transport (taxi, bus, etc.)

TOTAL TRAVEL

SERVICES

Data management
Publications

Phone, FAX, copying, ete.
Equipment rental

TOTAL SERVICES

SUPPLIES
Miscellaneous field, lab and office supplies

EQUIPMENT

TOTAL DIRECT COSTS
INDIRECT COSTS (20% Total Direct Costs)
TOTAL REQUESTED

$ 9,358
7,750
8,125
7,596
2,590
2,853

15,237

4,900

9,648

$ 560
600

300

640

1,365

150

$ 6,000
5,000
350

1,383

$ 68,057

3,615

12,733

1,500

$ 85,905

17,181

$_103.086

Line items
(Including)
Indirect Costs)
3 81,668
4,338
15,280
1,800
$ 103,086



OIL SPILL (DEEP BENTHIC)

SERVICES d’r P 4
Ship Charter ($10,000/day x 16 days) i‘ N i

Indirect Costs (20% TDC) / e 32,000

TOTAL $___192.000



3

\j*ﬂ/’\-—‘ DATE //'/&& TIME AM
PM
FROM /7%)“/0 VC[ ,Z-— //7/\—/ AREA CODE

OF

NO.

EXT.
oud %2‘ JLr b gl iiieAdn
U Bk Futenirr i
lj _(ﬂ//éé/ A(/l/l bkpk -’ /)‘Z AuSH
Loant 1o ppake Sure we  hed 4

v 2t o/’c/ of /W(S /Ofo/Qoéf(/ Ninulq
quw,# jqee} /\& c/{f?//w‘ wéli\/’ SIGNED

! f
i CALL RETURNED WANTS TO WILL CALL ! 1
L PHONEDL J S ] {CALL ] } WANTS T O | ) Jwasi [ | URGENT []

O=Em= mMZOTIT7v

u::[//({,(l‘ {det lere SAP chogter o est) Qﬂ







A. STUDY NAME:
Injured Species Habitat Identification
B. SPECIES TO BE ADDRESSED:

Harlequin duck, marbled murrelet, cutthroat trout, Dolly Varden,
pink salmon, black oystercatcher, bald eagle.

C. PRINCIPAL INVESTIGATORS AND LEAD AGENCIES :

Susan Borchers, USDA Forest Service
Mark Kuwada, Alaska Department of Fish and Game

D. PROJECT OBJECTIVES:
The project goals are to:

n Develop an ecological data base to assist in restoration,
protection, acquisition or enhancement of habitat for
injured species.

u Provide a tool to assist in restoration and long-term
maintenance and monitoring of ecosystem integrity.

Specific project objectives are:
u Characterize and delineate injured species habitat.

. Identify habitats for restoration, protection, acquisition
and enhancement within the o0il spill area.

u Produce products consistent with the needs of resource
managers (public and private).

E. PROJECT METHODS:

The final product will be an Ecological Data Base made up of
landforms, soils, and plant association layers that will be a
component of Geographic Information System, derived from Thematic
Mapper remote sensing and extensive field sampling.

Landsat Thematic Mapper (TM) image data, along with ancillary
Geographic Information System (GIS) based information, will be
used as the spatial basis. Spatial information will consist of
landforms, edaphic factors, terrain features, elevation, aspect,
slope, physical characteristics of streams, and vegetation
composition and structure. The combination of spatial
information and extensive field sampling and verification will
provide the habitat information needed to guide many of the
Prince William Sound o0il spill recovery efforts.

Landsat based ecological mapping techniques have evolved from



numerous and extensive studies throughout Alaska (Borchers 1992;
Tande and Jennings 1986; Walder and Acevedo 1986, Talbot et al.
1985). Development of an ecological classification system for
Prince William Sound has been ongoing since 1988 (Borchers 1989
and 1992). An ecological unit is a unique combination of plant
associations, soils and landforms (FSM 2060.6). Using
established techniques a preliminary map delineating ecologically
similar units will be developed prior to the 1992 field season.
This initial map, along with information on habitat requirements
of injured species, will be used to direct field sampling efforts
that will begin in 1992. Ecological classification types will be
selected across as many environmental gradients as possible,
prior to on-the ground survey. A GIS stream map, attributed with
channel type information (Paustian 1991) and Alaska Department of
Fish and Game anadromous habitat delineations, will be generated
to assist in directing sampling efforts for injured aquatic
species and species, such as the Harlequin duck, that are
associated with stream habitats.

The ecological data base field procedures will follow Alaska
Region 10 direction established in the Ecosystem Classification
Handbook (FSH 2090.11 and Jon R. Martin 1987 with revision by
Susan L. Borchers 1990) and consistent with the direction of
Chugach National Forest Ecology Program. Soils will be described
and classified using standard soil description techniques and the
Soil Taxonomy. The soils will be correlated by the Soil
Scientist under the direction set forth in the National
Cooperative Soil Survey program. Landforms will comply to Alaska
Region 10 direction (FSM 2061.13 and 2061.16).

Field survey sites will be selected to provide an unbiased
statistically valid sample. Additional sites will be selected in
areas known to be used by the injured species. Presence of
injured species will be validated and habitats used will be
mapped using a Geographic Positioning System (GPS). Following
the 1992 field season, draft habitat capability models will be
developed that will operate in conjunction with the ecological
database and GIS stream channel type maps. Because it will be
impossible to physically visit all sites in the spill area, these
models will be used to predict additional habitats likely to be
important to injured species.

Subsequent years efforts will essentially be a reiterative
process of additional field sampling, refinement of the TM image
interpretations, and validation and fine tuning of the habitat
capability models. The final products year will be a GIS based
map depicting the locations of important habitats for injured
species and a data base describing the ecological characteristics
of these habitats, both with a known degree of reliability.

F. DURATION Of ?ROJECT

The project will last three to five years. The initial focus of
work will be on Prince William Sound with interim products for



Prince William Sound available in one year and final products in
three years. The rest of the o0il spill area will be worked on
concurrently with PWS with interim products in two to three years
and final products in five years.

G. ESTIMATED COST:

GIS and thematic mapping 1992 1993 1994
Salary $215,000 $195,000 $195,000
Contract $280,000 $200,000 $200,000
Equipment $31, 000 $2,000 $2,000
10% Contingency $53, 000 $40, 000 $40, 000
SUB-TOTAL $579,000 $437,000 $437,000

Field Budget
Salary $70, 000 $70.000 $70,000
Transportation $342,000 $342,000 $342,000
Equipment $16,000 $3, 000 $3,000
10% contingency $42,800 $41,500 $41,000
SUB-TOTAL $470,800 $456,500 $456,500
TOTAL $1,049,800 $893,500 $893,500

H. RESTORATION ACTIVITY OR ENDPOINT:
Restoration endpoints that this project would work toward are:

Minimize human disturbance to injured species habitat
Protect/acquire coastal and upland habitats

Enhance stream/lake habitats

maintain water quality

monitor recovery

I. RELATIONSHIP TO SCIENCE INFORMATION NEEDS:

This project provides an ecological basis for understanding
species distribution and habitat requirements. It will provide
information throughout the spill area that can be used by any
agency or group having arc-info GIS capabilities. It contributes
to the science information needs of harlequin ducks by
identifying habitat characteristics and displaying habitats
similar to known nesting sites. It would also provide similar
information for marbled murrelets. This project would facilitate
the identification of non-oiled streams with cutthroats and Dolly
Varden, both in and outside PWS.

J. IMPORTANCE OF INITIATING PROJECT IN 1992

Several restoration endpoints, the most obvious being the
protection or acquisition of upland habitats, require the
identification of injured species habitat characteri: .cs and
knowledge about the distribution of those habitats. The starting
point for any field verification of species habitat needs is an



accurate map. Providing accurate maps that are useful to
scientists studying the species, resource managers, or
restoration project managers will take several years. Delaying
this project could reduce the scientific credibility of
restoration projects aimed at protecting or acquiring upland
habitats.

Any acquisition program would require a quantification of the
habitat being protected. This project would provide those
acreage figures as well as display the relationship of the
habitat being protected to adjacent land.

K. LINK TO OTHER NRDA DAMAGE ASSESSMENT OR RESTORATION STUDIES

This project is directly linked to the ongoing marbled murrelet
study conducted on Naked Island in 1991. It will easily link to
the ongoing harlequin duck study being conducted in PWS.
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STUDY TITLE:

FOOD HABITS OF STAGING WATERFOWL ON THE INTERTIDAL HABITATS OF THE WESTERN
COPPER RIVER DELTA

Injured species: Waterfowl Staging in Intertidal and Shallow Subtidal Habitats

The extensive intertidal and shallow subtidal habitats of the Copper River
Delta are used as a staging grounds for large concentrations of migratory
waterfowl during spring and fall migration. Because of upland snow cover
throughout April, the intertidal and shallow subtidal zone are often the only
available foraging and roosting habitats for migrant waterfowl. Lipid and
protein reserves necessary for breeding and migration are accumulated by many
species during this time. At the same time, cold temperatures and snow
conditions often delay waterfowl migration from the Copper River Delta to
breeding areas in interior and northern Alaska. 1In the fall, migrant waterfowl
show a strong preference for the intertidal areas over inland ponds and
marshes. Fall storms on the Delta restrict migration, causing large numbers of
waterfowl to remain on the Delta until more favorable conditions. The most
abundant migrant waterfowl on the Copper River Delta include 4 species of
dabbling ducks and 9 species of diving and sea ducks with northern pintails the
most abundant species in spring.

Currently there is no baseline information on food resources available or food
habits of dabbling and sea ducks staging in the intertidal and shallow subtidal
habitats on the Copper River Delta. At the same time, the Exxon Valdez oil
spill in Prince William Sound has underscored the vulnerability of the Delta to
catastrophic oil spills. Waterfowl staging areas on the western end of the
Delta overlap with areas that could be impacted by a future oil spill in Prince
William Sound.

Crude oil causes severe damage to marine invertebrates and over time
accumulates in the food chain. If dabbling duck food habits in the intertidal
zone are similar to sea duck food habits in Prince William Sound (mussels and
other invertebrates), then in the event of a spill, both sea ducks and the
large concentrations dabbling ducks staging on the Delta are likely to be
exposed to petroleum hydrocarbons through their food.

The data this study proposes to gather together with the proposed complementary
study on migrant waterfowl abundance and distribution will enable efficient and
effective deployment of response and containment resources to best protect
strategic waterfowl staging habitat in the event of a spill. At the same time,
this study will also establish a solid baseline from which damages can be
assessed for any future oil spill.

Objectives
1. Develop a data base describing spring and fall food habits of dabbling
and sea ducks staging in the intertidal and shallow subtidal habitats

on the western Copper River Delta.

2. Determine intertidal and shallow subtidal food resources available to
waterfowl by area and habitat.

3. Monitor seasonal availabilitv of food resources.
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Methods

Food habits of dabbling and sea ducks will be determined from collections in
the intertidal and shallow subtidal zone of the western Copper River Delta
throughout spring and fall migration. Gizzards and stomach contents will be
analyzed for frequency of occurrence and percent volume of prey items. Based
on waterfowl distribution, a stratified random sampling design will be used to
sample prey availability and waterfowl habitat use. Key foraging concentration
areas will be identified for future management and protection.

Relationships with Other Studies

The Coastal Habitat Study will provide data on the potential persistence of oil
in the intertidal and shallow subtidal areas, and the potential contamination
of prey species for sea and dabbling ducks. The current study on harlequin
ducks in Prince William Sound will provide comparative information on food
habits in the intertidal zone. That study will also provide data on potential
physiological and life-history effects from hydrocarbon uptake. Results from
the harlequin duck study will also be used to estimate potential mortality from
oil spills.

Restoration Endpoint Addressed

Sea ducks, in particular the 3 species of scoters, were retrieved from oiled
areas after the spill. All three species (white-winged, surf and black) occur
on the western Copper River Delta. Four species of dabbling ducks also occur
as migrants in the same intertidal mudflat and shallow subtidal habitats of the
western Copper River Delta. There is a need to monitor waterfowl food habits
in the intertidal mudflats and shallow subtidal habitats to assist in the
recovery efforts.

Principal Investigator: Mary Anne Bishop, Copper River Delta Institute
Lead Agency: US Forest Service, Copper River Delta Institute and Chugach
National Forest Cordova Ranger District
Cooperating Agencies: Federal: USFWS
State: ADF & G

Budget: US Forest Service

FY 92 FY 93 FYo%4
Salaries $20,000 $20,000 $15,000
Flights 5,000 5,000
Supplies 5,000 5,000
Equipment 15,000 5,000
$45,000 $35,000 $15,000

Schedule:

1 April-15 May 1992 & 1993
15 August-15 October 1992-1993
Final report February 1994
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Justification for 1992

Currently there is no baseline information on food resources available or food
habits of dabbling ducks and sea ducks staging in the intertidal and shallow
subtidal habitats on the Copper River Delta. Waterfowl staging areas on the
western end of the Delta overlap with areas that could be impacted by a future
0il spill in Prince William Sound. By monitoring food habits, the study will
document the potential exposure to petroleum hydrocarbons through the
intertidal and shallow subtidal food resources in the event of another spill.






STUDY TITLE:

MIGRATORY SHOREBIRDS STAGING IN ROCKY INTERTIDAL HABITATS OF PRINCE WILLIAM
SOUND

Injured Species: Shorebirds Staging on Rocky Intertidal Habitats

Up to one half-million shorebirds, representing 5 species, stage each spring in
rocky intertidal habitats of Prince William Sound. These species include black
turnstone (Arenaria melanocephala), ruddy turnstone (Arenaria interpres),
surfbirds (Aphriza virgata), rock sandpiper (Calidiris ptilocnemis) and
Wandering Tattler (Heteroscelus incanum). Prince William Sound’s rocky
intertidal zone is particularly important to black turnstones and surfbirds.

As much as 20-45%7 of their respective breeding populations have been observed
staging in the Sound during spring. At the same time, no comparable
aggregations have been sighted in any other parts of their range.

All 5 species regularly feed on small crustaceans and mollusks. Large
concentrations of surfbirds and black turnstones (18,700 and 9,800 birds
respectively) have also been recorded feeding on herring spawn deposition on
northern Montague Island. Although the Prince William Sound rocky intertidal
habitat supports large concentrations of shorebirds each spring, baseline
information is lacking on the relative abundance of shorebirds, their spatial
and temporal distribution patterns, their length of stay, and their key
concentration areas.

The coastal intertidal zone was the most severely contaminated habitat after
the Exxon Valdez oil spill in Prince William Sound. Portions of northern
Montague Island, including Rocky Bay where large aggregations of black
turnstones and surfbirds have been observed, were in the o0il trajectory from
the spill. Shorebird species staging in the rocky intertidal habitats are
likely to be exposed to petroleum hydrocarbons through their food. To date,
however, there have been insufficient baseline studies to establish if the
staging shorebird species were injured by the spill. The data this study
proposes to gather will enable efficient and effective deployment of response
and containment resources to best protect rocky intertidal shorebird habitats
in the event of a spill. At the same time, this study will also establish a
solid baseline from which damages can be assessed for any future oil spill.

Objectives
1. Determine the phenology, relative abundance, and species composition of
shorebirds using the rocky intertidal zone in Prince William Sound during

spring migration.

2. Monitor shorebird spatial and temporal distribution in relation to habitat
type and the abundance of Pacific herring eggs.

3. Identify key shorebird concentration areas in Prince William Sound.

4. Assess the relative importance of prey items for shorebirds staging in
rocky intertidal habitats.

5. Dete .ne length of stay during spring migration in Prince William Sound.
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Methods

The numbers, distribution and species composition of staging shorebirds in
rocky intertidal habitats will be determined using a combination of aerial and
boat surveys. Boat shoreline surveys will be conducted daily at northern
Montague Island, and bi-weekly at Green Island. All birds seen in the
intertidal zone and on the water to approximately 100m will be recorded.
Aerial surveys of the entire Montague and Green Island shorelines will be
conducted 2-3x weekly. During peak migration, the remaining rocky shorelines
in Prince William Sound will be sampled using a stratified random design to
estimate shorebird abundance and to identify key concentration areas. Paired
shoreline surveys from aircraft and boats or the beach will be conducted along
selected sections of shoreline to develop visibility correction factors.
Habitat use patterns in relation to habitat type (drift-line, upper intertidal,
middle intertidal, lower intertidal) and envirommental attributes will also be
determined from boat surveys.

A sample of surfbirds and black turnstones will be collected to determine which
prey items are of importance to these birds while in Prince William Sound. Gut
contents will be analyzed for frequency of occurrence and percent volume of
food items. At northern Montague Island, black turnstones and surfbirds will
be captured and marked with dye and colored leg-bands to determine length of
stay (turnover rate) and total bird-day-use.

Relationships with Other Studies

The Coastal Habitat Study will provide data on the potential persistence of oil
in the rocky intertidal areas, and the potential contamination of prey species
for shorebirds. The Pacific herring spawn study will provide data on the
effects of oil on egg abundance and potential contamination.

Restoration Endpoint Addressed

Portions of the rocky intertidal zone on northern Montague Island where large
concentrations of shorebirds stage in spring were oiled during the spill.
There is a need to monitor shorebird use of the rocky intertidal zomne to
determine the long-term effects on survival and productivity on these species
of shorebirds and assist in the recovery efforts.

Principal Investigator: Mary Anne Bishop, Copper River Delta Institute
Lead Agency: U.S. Forest Service, Copper River Delta Institute and Chugach
National Forest Cordova Ranger District.
Cooperating Agencies: Federal: USFWS

State: ADF & G

Budget: US Forest Service

FY 92 FY 93 FY 94
Salaries $§ 20,000 § 20,000 $ 25,000
Flights 25,000 25,000 25,000
Supplies 10,000 10,000 10,000
Equipment 25,000 10,000 10,000

Py

30,00 . 35,00 . 0,000
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Schedule:
20 April-31 May 1992, 1993, 1994
Final report November 1991

Justification for 1992

Portions of northern Montague Island, including Rocky Bay where large
aggregations of black turnstones and surfbirds have been observed, were in the
oil trajectory from the Exxon Valdez spill. No hydrocarbon analyses are
available yet to evaluate whether shorebirds could have been ingesting
petroleum hydrocarbons through their food. If petroleum is found to persist in
barnacles and mussels, then shorebirds staging in the rocky intertidal zone
will be vulnerable to contamination in future years.







STUDY TITLE:

SURVEYS TO DETERMINE DISTRIBUTION AND ABUNDANCE OF MIGRATORY WATERFOWL STAGING
IN INTERTIDAL HABITATS OF THE WESTERN COPPER RIVER DELTA DURING SPRING AND FALL

Injured species: Waterfowl Staging in Intertidal and Shallow Subtidal Habitats

The extensive intertidal and shallow subtidal habitats of the Copper River
Delta are used as a staging grounds for large concentrations of migratory
waterfowl during spring and fall migration. Because of upland snow cover
throughout April, the intertidal and subtidal zones are often the only
available foraging and roosting habitats for migrant waterfowl in spring.

Lipid and protein reserves necessary for breeding and migration are accumulated
by many species during this time. At the same time, cold temperatures and snow
conditions often delay waterfowl migration from the Copper River Delta to
breeding areas in interior and northern Alaska. In the fall, migrant waterfowl
show a strong preference for the intertidal areas over inland ponds and
marshes. Fall storms on the Delta restrict migration, causing large numbers of
waterfowl to remain on the Delta until more favorable conditions. Abundant
migrant waterfowl on the Copper River Delta include 4 species of dabbling ducks
and 9 species of diving and sea ducks with northern pintails the most abundant
species in spring.

The Exxon Valdez oil spill in Prince William Sound has underscored the
vulnerability of the western Copper River Delta to catastrophic o0il spills.
Waterfowl staging areas on the western end of the Delta overlap with areas that
could be impacted by a future o0il spill in Prince William Sound. Potential
injuries to migrant waterfowl from exposure to any future oil spill include,
but are not limited to, death, changes in behavior, and decreased productivity.

The data this study proposes to gather will enable efficient and effective
deployment of response and containment resources to best protect strategic
waterfowl habitat in the event of a spill. At the same time, this study will
also establish a solid baseline from which damages can be assessed for any
future oil spill.

Objectives

1. Document timing and distribution of staging waterfowl in intertidal and
shallow subtidal habitats on the western Copper River Delta.

2. Determine the relative abundance and species composition of staging
waterfowl in intertidal habitats.

3. Identify key waterfowl concentration areas.

4. Estimate the length of stay waterfowl use the intertidal and shallow
subtidal habitats on the delta.

Methods

The numbers, distri :: and _ :cies composition of staging iterfowl in
intertidal habitats will be determined using a combination of aerial, ground,
and boat surveys along the western delta shoreline and barrier islands lerial

shoreline surveys at high tide and aerial fixed-strip transects for shallow
subtidal habitats will be used to estimate waterfowl abundance. Extensive
exposed intertidal areas will be surveyed in their entirety. Paired shoreline
surveys from aircraft and boats or the beach will be conducted along selected
sections of shoreline to estimate the proportion of birds not seen from the









A. Project name
Paulson Creek Fish Ladder Modification

B. Injured Species to be addressed

Dolly Varden char, Chum salmon, Pink Salmon would be benefited by the project.
Paulson Creek is in Culross Passage on the western side of Culross Island
which was oiled by the Exxon Valdez Oilspill. Culross Passage

with the Forest Service cabins and recreational fishing resources is one of the
most popular recreational destinations in Prince William Sound.

C. Principal Investigator and Lead Agency
Kate Wedemeyer, Fisheries Biologist, Glacier RD, Chugach Nat Forest

D. Project Objectives

Provide access to unutilized habitat for anadromous Dolly Varden char by
modifying the fish pass at the barrier falls on Paulson Creek. The steeppass
orignally installed in 1981 proved to be ineffective in passing Dolly Varden
during low to moderate flows and was subsequently modified in 1989. Monitoring
in 1991 indicated that additional modifications are required to successfully
pass Dolly Varden at low to moderate flows. Efforts by the ADF&G Sport Fish
personnel indicated very low populations of Dolly Varden above the fishpass.
Additional values for recreation and for pink and chum salmon would accrue from
improving fish passage on Paulson Creek.

1. Observe fish passage

Observations would continue in 1992, concentrating on how further modifications
can improve fish passage. Habitat for Dolly Varden would be surveyed and
additional sampling of present populations would be done.

2. Perform engineering survey of fishpass and barrier falls

An engineering survey would be performed in 1992 to help verify theories on why
the present fishpass has limited success. The survey would also fulfill data
needs for actual engineering designs.

3. Design fish passage structures

Appropriate structures for fish passage will be determined by the project
leader and a design engineer with 10 years experience including 6 years in
Prince William Sound. Design would be completed in 1992 or early 1993.

4. Feasibility assessment,benefit/cost analysis, environmental documentation
Public scoping and an environmental assessment of building additional fish
passage structures would be written in 1993. This would include consideration
of several alternatives and a benefit/cost analysis.

5. Determine whether to construct
A final decision by the Forest Service on the preferred alternative (including
no action) based on the environmental assessment would be made in 1993.

6. Construction

Construction of the fish pass is slated for 1994 if it is determined to be most
feasible alternative. There is some possibility that the fishpass could be
built as early as 1993.




7. Monitoring of fish passage and fish populations
Monitoring would continue for 4 seasons after the fish pass is built.

E. Project methods, including technical feasibility

The feasibility of building fish passage structures has been well demonstrated
by the Forest Service in Alaska. Presently, the Glacier Ranger District of the
Chugach National Forest administers 8 fish passage projects in western Prince
William Sound.

F.Duration of the project (number of seasons to fulfill project objectives)
Project duration of six years includes:

One year to observe fish passage and perform engineering survey

One year to determine project feasibility, develop engineering design and
write environmental documents.

" One year to construct (if project is determined to be feasible).

Three years of project monitoring.

G. Estimated cost (per year, if more than one year)

1992~ $ 12,500 fisheries and engineering surveys

1993- $ 20,000 engineering design, environmental documents
1994- ? estimated construction cost dependent on design
1995- $ 5,000 monitoring of fish populations and fish passage
1996 6,000 monitoring of fish populations and fish passage
1997 $ 7,000 monitoring of fish populations and fish passage

NOTE: These costs based on detailing personnel from other forests and pay
ing transportation, per diem and lodging.

H. Restoration activity or endpoint to be addressed

Restoration of dolly varden char populations near Culross Island which was
oiled. Secondary benefits to pink, sockeye and coho salmon. Restoration of
potential recreation opportunities.

I. Link to other NRDA damage assessment or restoration studies

This project is linked primarily to damage assessment of Dolly Varden char.
Together with biologists from the Alaska Department of Fish and Game Sport fish
Division who have been active in 0il spill assessment work on Dolly Varden
char, we determined that improving access to resident or uninhabited lakes is
among the methods that have the highest potential for restoring and dolly
varden populations dammaged by the 1989 Exxon Valdez oilspill.

J. Importance of initiating project in 1992

The estimated lifespan of fishpasses is 25 years. The early this fishpass is
modified to improve fish passage for Dolly Varden, the longer they will benefit
from it.







STUDY TITLE:

MIGRATORY SHOREBIRDS: TEMPORAL AND SPATIAL USE PATTERNS ON THE WESTERN COPPER
RIVER DELTA

Injured Species: Shorebirds Staging on Intertidal Mudflats

The extensive 500+km2 tidalflats on the Copper River Delta are the largest
staging area for shorebirds migrating on the Pacific Coast of North America.
Historic estimates included up to 20 million shorebirds from over 30 species
using the Copper River Delta during the spring. This includes nearly 100% of
the western sandpiper (Calidris mauri) and dunlin (Calidris alpina pacifica)
populations on the Pacific coast, the two largest Pacific coast shorebird
populations. Although the Copper River Delta supports the largest
concentration of shorebirds in the Western Hemisphere each spring, baseline
information is lacking on the relative abundance of shorebirds, their spatial
and temporal distribution patterns, their length of stay, and their key
concentration areas.

The recent Exxon Valdez oil spill in Prince William Sound has underscored the
vulnerability of the western delta to catastrophic oil spills. Shorebird
stopover areas on the the western end of the delta, including Orca I.ilet and
mudflats adjacent to Hawkins Island Cutoff, overlap with areas that could be
impacted by a future o0il spill in Prince William Sound. The data this study
proposes to gather will enable efficient and effective deployment of response
and containment resources to best protect shorebird habitats in the event of a
spill, At the same time, this study will also establish a solid baseline from
which damages can be assessed for any future oil spill.

Objectives

1. Determine the phenology, relative abundance, and species composition of
shorebirds staging on the western Copper River Delta during spring and
fall.

2. Monitor spatial and temporal distribution in relation to habitat type and
major uses.

3. Identify key shorebird concentration areas on the western Copper River
Delta.

4, Determine length of stay during spring migration on the Copper River Delta.
Methods

The numbers, distribution and species composition of staging shorebirds in
intertidal habitats will be determined using a combination of aerial, ground,
and boat surveys along the western delta shoreline and barrier islands. Aerial
shoreline surveys at high tide will be used to estimate shorebird abundance and
to identify key concentration areas. Extensive exposed intertidal areas will
be surveyed in their entirety. Paired shoreline surveys from aircraft and
boats or tl beach will be conducted along selected sections of shoreline to
estimate the proportion of birds not seen from the air. Ground and boat
surveys at Hartney Bay at Orca Inlet, Pt. Whitshed, and at Egg Island will be
conducted to determine species composition. Habitat u. patterns in relation
to habitat type and envirommental attributes will also be determine .ength
of stay (turnover rate) and total bird-day-use will be determined monitoring
Western sandpipers previously radio-tagged in San Francisco Bay and on the
Fraser River Delta, British Columbia.
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Relationships with Other Studies

The Coastal Habitat Study will provide data on the potential persistence of oil
in the intertidal areas, and the potential contamination of prey species for
shorebirds.

Restoration Endpoint Addressed

Twelve species of shorebirds were retrieved from oiled areas after the spill.
All twelve species occur in substantial numbers on the intertidal mudflats of
the western Copper River Delta during spring migration, and to a lesser extent
during fall migration. There is a need to monitor shorebird abundance and
distribution on the western Copper River Delta to assist in the recovery
efforts.

Principal Investigator: Mary Anne Bishop, Copper River Delta Institute
Lead Agency: U.S. Forest Service, Copper River Delta Institute
Cooperating Agencies: Federal: USFWS

State: ADF & G

International: Canadian Wildlife Service

Private: Pt. Reyes Bird Observatory

Budget: US Forest Service

FY 92 FY 93 FY 94
Salaries $35,000 $35,000 15,000
Flights 30,000 30,000
Supplies 15,000 15,000 2,000
Equipment 15,000 8,000

95,000 88,000 17,000

Schedule:

20 April-31 May 1992 & 1993

15 August-15 October 1992-1993
Final report April 1994

Justification for 1992

The recent Exxon Valdez o0il spill in Prince William Sound has underscored the
vulnerability of the western delta to catastrophic oil spills. Shorebird
stopover areas on the the western end of the delta overlap with areas that
could be impacted by a future oil spill in Prince William Sound. If petroleum
is found to persist in shorebird food resources in the intertidal mudflats,
then shorebirds will be vulnerable to contamination from oil spills. There is
a need to establish a solid baseline of information in order to identify and
protect strategic shorebird habitats, and so that damages can be assessed for
any future oil spill.







Project Proposal

Fish Limiting Habitat Factors Analysis

Species Addressed: Cutthroat, Dolly Varden, Pink Salmon, and Chum Salmon.
Principle Investigator: Robert Olson, USFS - Chugach National Forest.

Introduction and Project Objectives: Sea run cutthroat salmon, dolly varden charr, and pink salmon were
impacted as a result of the 1989 Exxon Valdez oil spill. In response to these impacts, the oil spill restoration
planning team has been charged with the task to identify appropriate mitigation, protection, and where
appropriate, restoration measures for injured species and their habitat. Identifying mitigation, protection and
restoration measures will require adequate knowledge of the habitat limiting features for injured species. For
example, if a restoration project proposes to enhance spawning habitat for sea run cutthroat salmon, when
in fact freshwater rearing habitat for young of the year fish (Trotter 1989) is limiting their production then,
obviously, the restoration efforts will not accomplish the end goal.

Currently, the Chugach National Forest has mapped channel types (Paustian 1991) for most of Prince
William Sound. These channel types, which identify broad physical characteristics (e.g., gradient, width,
surrounding landforms, and hydrologic process) for a given segment of stream, were mapped using aerial
photographs and topograph maps. With ground verification and further delineations of specific habitats
present within channel types, this habitat inventory technique could be used to conduct limiting factors
analysis to guide restoration, mitigation, and protection measures. We propose to field verify channel type
designations and to define specific fish habitat characteristics within channel types used by injured fish
species. This information will be used to conduct limiting habitat factors analysis for species such as sea run
cutthroat salmon and to predict where non documented populations of injured fish species may exist should
mitigation measures be proposed.

Methods: The study area will focus on the Nellie Juan, College Fiord, Big Islands, and Gravina management
areas of the Chugach National Forest (figure 1) but may be expanded to other areas. Initially, using ADF&G
anadromous water maps, along with other sources, streams known to provide habitat for injured fish species
will be identified. The fish distribution information will be overlayed on USFS channel type maps to identify
areas to focus field verification and habitat surveys (see link to other activities).

Habitat surveys will be tiered to channel type designations. A statistically valid sample of each channel
type within the drainages known to contain injured fish species will be sampled for presence of habitat and
cover. Habitat sampling will be conducted using visual estimates (Hankin and Reeves 1988) that are verified
by actual measures. Habitat delineations will be consistent with those that are defined by Bisson et al. (1982)
and are an adopted standard of the American Fisheries Society. A habitat unit (e.g., plunge pool, lateral scour
pool, low gradient riffle, rapids, etc...) containing specific characteristics is first identified and measured for
area and depth. Once the habitat unit has been identified the percent cover (e.g., root wad, large woody
debris, overhanging bank, etc...) and spawning habitat provided within the habitat unit is estimated. Using
these techniques, approximately two to four kilometers of stream can be surveyed per day. Tiering these
specific habitat measures to channel types will allow predictions of the amount and quality of habitat present
within other streams which have the same channel type designation but have not been field verified.

The final step will involve predicting habitat limiting factors for the injured species. Using Known habitat
reguirements (e.g., Trotter 1989) along with the hahitat surveys that have beentiered to channel types, limiting
habitat factors analyses will be developed for the injured fish species. In addition, the information will be used
to refine broad fish habitat capability models that are proposed as a portion of the plant association study,



thereby further enhancing abilities to predict where prevously unidentified populations of fish species may
exist (see link to other studies).

Project Duration: 2.5 years.
Estimated Cost: Years one and two $125,000/year, Year three $30,000.

End Point: Limiting factors analysis that can guide restoration needs. Also, increased capability to predict
locations of unknown populations of injured fish species -- used to identify mitigation sites.

Link To Other Activities: Will be coordinated with the proposed ADF&G injured species surveys. Injured
species surveys could be conductedto verify the predictive capabilities of this work. Field surveys would likely
occur in conjunction with the injured species surveys. The detailed information collected in this study, in
addition to allowing limiting factors analysis, will be used to refine the predictive capabilty of fish habitat
capabiltiy models proposed for development in the ecological mapping and species survey project submitted
as a separate proposal.

Importance of Initiating in 1992 A significant amount of money will be spent annually on projects to maintain,
enhance, or mitigate damages to fish populations. This effort is meant to guide restoration, mitigation, and
protection projects as well as to provide guidance for long term management of injured fish species, thus,
to be most useful the project should be initiated in 1992.

Literature Cited

Hankin, D. G., and G. H. Reeves. 1988. Estimating total fish abundance and
total habitat area in small streams based on visual estimation methods.
Can. J. Fish. Aquat. Sci. 45:834-844.

Paustian, S. 1991. Draft Channel Type User Guide. Dept. of Agriculture U. S.
Forest Service Publ. 146 pg.

Trotter, P. C. 1989. Coastal cutthroat trout: a life history compendium,
Trans. Am. Fish. Soc. 118(5):463-473.
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Project Proposal

Prince William Sound Wild Fish Stock Information Assessment.

Species Addressed: Cutthroat, Dolly Varden, Chum Salmon, Pink Salmon and all
other freshwater and anadromous fish species in
PWS.

Principle Investigator: Robert Olson, USFS - Chugach National Forest.

Introduction & Project Objectives: Recognizing the cultural, social, economic, and health benefits of maintain-
ing genetic diversity, in 1973 Congress passed the Endangered Species Act (ESA), setting forth a policy that
we would not be indifferent to the loss of plant and animal species (Rohlf 1989). Noting that populations or
stocks are the fundamental units in preserving genetic diversity, the ESA further provides for the "protection
of distinct populations of fish and wildlife" (Goodman 1990). In addition to the ESA, the National Forest
Management Act (1968) requires the maintenance of viable populations of all native and desirable non-native
vertebrates by maintaining plant, animal, and habitat diversity. The Prince William Sound has long been a
significant producer of wild salmon in Alaska. These salmon stocks, along with other fish species, support
a diverse, economically important, and culturally significant fisheries. As witnessed by the collapse of the
salmon fishieries in the Columbia River, as well as numerous other drainages in Washington, Oregon, Idaho,
and California (Nehisen 1991), fish stocks in the Prince William Sound are not immune to depletion. The recent
Exxon Valdez oil spill has further heightened awareness for the vulnerability of wildlife species to habitat
destruction. To maintain the genetic diversity, and hence, the commercial, subsistence and sport fisheries
in the Sound, thereby; avoiding legal and social complications associated with threatened or endangered
species, it is imperitive that systematic land planning measures be taken now.

The U. S. Forest Service is the major land management agency in Prince William Sound. Although the
Forest Service is not responsible for managing fish populations, we do manage habitat that is critical in
producing those fish populations.

To manage habitat for the fish populations that were affected by the Exxon Valdez oil spill, the Forest
Service requires adequate knowledge of where the populations exist, their significance (eg., biological,
commercial, and cultural), habitat limiting factors, susceptibility to disturbance, and potential impacts to the
populations. Currently, a substantial amount of information on fish in Prince William Sound is available. For
example, Alaska Department of Fish and Game (Commercial Fish Division) annually colfects information on
catch, escapement and run timing for index streams. Similarly, the Sport Fish Division (ADF&G) collects data
pertinent to sport fishing in the Sound. Numerous other agencies and Universities (eg., Univ. of Alaska,
National Marine Fisheries Service, and Fish and Wildlife Service) have conducted extensive research efforts
in the Sound. Finally, the Forest Service conducts stream habitat surveys in the Sound. The amount and
variety of information available is somewhat overwhelming. Not only is the information unconsolidated but
furthermore it is not available in a format that allows the Forest Service, as a land manager, to readily make
use of it with regards to maintaining population diversity.

We propose to systematically compile and review existing information on all wild freshwater and
anadromous fish stocks in the Sound, making this information available in a readily useable format, which
is catalogued by stream and s :ies. The ultimate goal is to use the information to evaluate and prioritize
fish stocks based on their biological, economic, and cultural significance. Compiling and reviewing the
existing information will be the first step towards systematically identifying the variou~ #~* stocks (including
those that were injured as a result of the Exxon Valdez oil spill), defining potential impacts on them, and
developing appropriate programs for maintaining or enhancing them. This information will be linked to a



Forest Service GIS stream data base for fish habitat in the Sound. This system could be made readily available
to all planning agencies for PWS fisheries (eg., ADF&G and PWSAC).

Methods:

The study area will include the Nellie Juan, College Fiord, Big Islands, and Gravina management areas
(figure 1) of the Chugach National Forest. Initially, using USFS channel type maps, ADF&G anadromous water
maps, and USGS 1:63,360 topographic maps, all streams and lakes will be identified, listed in atabular format
and numbered. Streams and lakes will be named using names provided on the USGS maps. When unnamed
streams are encountered they will receive a generic name such as "Unnamed Chenega Island Stream A"
Streams will be numbered using the convention set forth in the ADF&G anadromous water catalog.

Once streams have been tabulated, all fish species either known to be present or likely to be present
in each stream and lake will be identified. Sources for identifying species presence will include, but will not
be limited to, the ADF&G Alaska Fisheries Atlas, ADF&G anadromous water catalog, etc.... The Species list
will not be limited to commercial and game fish.

The final step in the information compilation portion of the study will be to identify known information
sources for each species of fish in each stream. All information sources will be catalogued using a set format
(see sample format for data compilation), where information sources are listed under general topics (e.g.,
Research Efforts, Genetic, Population Size, Habitat Availability, etc...). Sources of information may include
past studies, agency data bases, inhouse reports, publications, personal communication, etcetera. The
compilation of data sources will be computerized, therefore, when existing computerized data sources are
referenced (e.g., ADF&G Escapement Counts) a copy of the data base will be obtained and it will be linked
to compiled information sources. Numerous literature and information searches have already been conduct-
ed as a part of the oil spill restoration planning, thereby aiding this effort to compile the information,

After all the information for streams in the study area has been compiled, the data will be evaluated
using a set of ranking criteria similar to those developed by the Natural Heritage Program of The Nature
Conservancy. Populations will be ranked based on their global, state, and local significance regarding
contribution to the gene pool. In addition, the populations will be ranked with regards to their ecological,
cultural, commercial, and recreational value. Where additional information is needed it will be so noted.
Finally, potential impacts and habitat limitations to the populations will be identified. The end product for the
proposed information compilation and assessment will be a data base that will direct and prioritize on the
ground projects for maintenance and where appropriate enhancement of wild fish populations.

Project Duration: Two years.

Estimated Cost: $50,000/year.

End Point. Data base that will guide and prioritize on the ground enhancement activities.
Link to Other Activities: Can be used as a source for prioritizing other activities.

Importance for Initiating in 1992: A significant amount of money will be spent annually on projects designed
to maintain or enhance fish populations. Of paramount interest is the desire to maintain strong species
diversity. Currently, the approach has been to identify given species or poputations of fish and prescribe
measures to maintain or enhance them. While this approach will likely help to maintain specific populations
of fish, it may or may not accomplish the end goal of maintaining overall population diversity and strength.
The propnsad approach will allow us to first identify all the populations, then prioritize them based on their
biological, economic, and cultural significance, and finally develop projects to maintain overall species
diversity and strength.



Sample Format For Data Compilation

Stream: Unnamed Chenega Island Stream, 226-20-16182
Species; Pink Salmon (list of sources).

Habitat Availability: (list of sources)
Channel Types
Barriers
Spawning
f ing
Water Quality
Flow Data

Population Size:
ADF&G Comm. Fish Division

R-Base Data Base Record # 7?77
Cordova, AK

Doe, J. 1990. Stock Assessment of Pink Salmon. ADF&G
Federal Aid in Fish Restoration, Annual Performance
Report, 1986-1989, Project F-9-17, 46 pp.

Run Timing/Behavior: (list of sources)
Physical Characteristcs:
Largest Pinks in the State
(list of sources)
Genetic: No Known Sources
Ecological:
Supports population of 20 brown bears.
(list of sources)
Research Efforts: (list of sources)
Cultural Values:
Subsistence use by population of 500 people
(list of sources)
Commercial/Sportfishery:
10,000 average harvest
(list of sources)

Land Ownership: (list of sources)

Development Impacts: (list of sources)



m ROAD
CORRIDOR

[3]RESURREETION
(7 PASS 4

ROAD

CORRIDOR

CoMPED BY U.S.FS

193¢

CHUGACHA NATAWAL FOZEST

ANCHORALS &, AK.
SOUBLE mAaPs U h@Gs.

NATIONAL FOREST BOUNDARY

CHUGACH NATIONAL
FOREST LAND

NON-NATIONAL FOREST LAND

.

A \
ALASKA  CaNADA

‘s

& cheacn
National Furest -0




List of Citations
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A. Project name
Otter Creek Fish Pass

B. Injured Species to be addressed

Cutthroat, dolly varden. Pink salmon, sockeye salmon coho salmon would also be
benefited by the project. Otter Creek and Lake provide potential recreation
use.

C. Principal Investigator and Lead Agency
Kate Wedemeyer, Glacier Ranger District, US Forest Service

D. Project Objectives

Provide access to unutilized habitat for anadromous cutthroat

by designing and constructing a fish pass at the barrier falls on Otter Creek.
Presently there is an Alaska steep pass, built in 1982, on a barrier falls near
the mouth that allows Cutthroat access past the falls. A July 1991 monitoring
trip by the US Forest Service indicated, however, that Cutthroat trout would
be unable to move past a 5-foot vertical falls above the steep pass.
Additionally, there are two five foot cascades that could be modified for
easier passage to allow access to a 55 acre lake and a 3 acre pond.

Additional values for sockeye, coho and pink salmon and for recreation would
accrue from improving fish passage to Otter Lake. The original steep pass was
built for sockeye, coho, cutthroat and dolly varden char but no stocking for
any of these species took place. Our 1991 surveys documented a run of wild,
pink salmon which were spawning in the mouth of the stream. This wild run
would also utilize the habitat made accessible by additional fish passage
structures at the falls and cascade. Only the Bay of Isles and Herring Bay on
Knight Island have documented populations of Sockeye and only Otter Creek has
been documented for coho in the ADF&G anadromous stream catalog map of Knight
Island. The Bay of Isles is well protected and receives some hunting and
fishing use. Recreational fishing opportunities could be greatly enhanced by
fishable populations of these species.

1. Observe fish passage

Observation for fish passage was made in July and August of 1991 and identified
a barrier to cutthroat trout, dolly varden char and pink salmon once they
clear the presently operating steep passes.

Observations would continue in 1992, concentrating on fish now present in the
lake and pond and further observations of fish passage. Juveniles of sockeye
and coho would also be targeted when practical.

Previous habitat surveys will be reviewed on the ground to verify that habitat
has not changed significantly.

2. Perform engineering survey of barrier falls

Field work on engineering survey is in process and survey will be completed in
winter of 1991-92.

3. Design fish passage structures

Appropriate structures for fish passage will be determined by the project
leader and a design engineer with 10 years experience including 6 years in
Prince William Sound. Design would be completed in 1992.




4. Feasibility assessment,benefit/cost analysis, envirommental documentation
Public scoping and an envirommental assessment of building additiomal fish
passage structures would be written in 1992. This would include consideration
of several alternatives and a benefit/cost analysis.

5. Determine whether to construct
A final decision by the Forest Service on the preferred alternative (including
no action) based on the environmental assessment would be made in 1992.

6. Construction
Construction of the fish pass is slated for 1993 if it is determined to be
feasible

7. Monitoring of fish passage and fish populatiomns
Monitoring would continue for 3 seasons after the fish pass is built.

E. Project methods, including technical feasibility

The feasibility of building fish passage structures has been well demonstrated
by the Forest Service in Alaska. Presently, the Glacier Ranger District of the
Chugach National Forest administers 8 fish passage projects in western Prince
William Sound.

F.Duration of the project (number of seasons to fulfill project objectives)
One year to determine project feasibility.

One year to construct (if project is determined to be feasible).

Three years of project monitoring.

G. Estimated cost (per year, if more than one year)

1991- $ 6,000 fisheries surveys

1992- $ 72,900 engineering surveys, design, fisheries surveys, EA
1993- ? estimated construction cost dependent on design
1994- $ 9,000 monitoring of fish populations and fish passage
1995 10,000 monitoring of fish populations and fish passage
1996 $ 11,000 monitoring of fish populations and fish passage

NOTE: These costs based on detailing personnel from other forests and pay
ing transportation, per diem and lodging.

H. Restoration activity or endpoint to *~ addressed

Restoration of cutthroat and dolly wvarden char populations on Knight Island
which was most heavily oiled. Secondary benefits to pink, sockeye and coho
salmon. Restoration of potential recreation opportunities.

I. Link to other NRDA damage assessment or restoration studies

This project is linked primarily to damage assessment of cutthroat trout and
Dolly Varden char. Together with biologists from the Alaska Department of Fish
and Game Sport Fish Division who have been active in 0il spill assessment work
on Cutthroat and Dolly Varden char, we determined that improving access to
resident cutthroat or uninhabited lakes is among the methods that have the
highest potential for restoring cutthroat and dolly varden populations dammaged
by the 1989 Exxon Valdez oil spill.

Otter Creek is in the Bay of Isles of Knight Island which recieved the most
oiling from the spill. It supports a resident population of cutthroat trout



" and a few dolly varden char. Prince William Sound is the northern extent of
cutthroat trout range, and within Prince William Sound, only the southern
portion contains documented cutthroat populations. Because a population of 50
is a significant population in this region, we have identified Otter Creek as a
high priority for restoration of Cutthroat and Dolly Varden Char.

J. Importance of initiating project in 1992

The lifespan of any new fish passage structures is limited by the lifespan of
the fish passage structures now in operation on lower portions of the stream.
Fish passage structures built in 1982 on lower portion of Otter Creek are
essential to the package to provide fish passage to the lake. Those passes
were designed for a 25 year life-span. Delays in building the upper structures
shorten the expected life span of the total project thereby decreasing the
benefits.







A, Project name
Western Prince William Sound Restoration Survey and Project Planning

B. Injured Species to be addressed
Cutthroat trout, Dolly Varden Char, Pink Salmon, Sockeye Salmon

C. Principal Investigator and Lead Agency
Kate Wedemeyer, Fisheries Biologist, Glacier Ranger District, US Forest Service

D. Project Objective

In the present study, surveys of oil-impacted fish habitats will be conducted
specifically to identify particular sites and techniques for fish restorationm.
The purpose of the study is to determine the optimal methods of restoration and
identify opportunities to replace damaged fish populations in the Exxon Valdez
oil spill (EVOS) impact area. The NRDA studies have not collected the data
needed to fully evaluate all resorations and resource replacement options.

1. Evaluate fish habitat, abundance and limnological data from priority sites
Sites on our list of priorities were selected in 1991 on the basis of 1990
assessment reports, stream and lake survey information and oilspill records.
Work will emphasize actual field investigations.

2. Determine optimal fish restoration methods for selected sites.
Emphasis will be placed on restoring salmonid populations and lost recreational
opportunities.

3. Develop proposals for restoration projects for selected sites.

Options considered would emphasize fish habitat improvements such as fish
passes, spawning channels, stream-side incubation boxes, barrier removal and
instream improvements which would be appropriate to implement on the Chugach
National Forest.

E. Project methods, including technical feasibility

This project is considered technically feasible based on past research and
experience with salmonid habitat enhancement throughout U S Forests,
particularly in Prince William Sound, the Kenai Penninsula and Southeast
Alaska. Additionally, the restoration planning is a coordinated effort with
the restoration planning surveys of the Alaska Department of Fish and Game FRED
Division and Sport Fish Division.

In 1991 the U S Forest Service worked with The FRED Division to develop a
cooperative plan to survey and develop proposals for restoration projects. A
bibliography was prepared by the USFS of information and past reports . A
compendium of information on potential enhancement site surveys done in the
past by Forest Service personnel was developed and shared with the FRED
Division. The Forest Service also developed a map of areas likely to have
groundwater conditions favorable to developement of spawning channels which is
being used to prioritize further investigations such as installing stand pipes
to monitor ground water levels at specific sites. Damage Assessment reports of
1990 were reviewed and a list of high priority oil sites was deve¢ ™ »ped by the
Forest Service. A site in the Bay of Isles was evaluated for fish passage and
determined to be a high prit .ty. An ind .dual project is being submitted for
this project at Otter Creek. The Forest Service also coordinated with the



National Marine Fisheries Service and the Commerical Fish Division of ADF&G to
collect tissue samples of Prince William Sound salmon for a prelimary genetic
survey. Samples were collected in 1991 and will be analyzed as laboratory
resources allow.

In 1992, the Forest Service and Fish and Game FRED Division will review recent
file information along with the preliminary field data agathered by ADF&G this
past fall. Each of the high priority sites will be reviewed to determine
possible restoration strategies for that particular stream. In order of
priority will be projects that directly restore damaged habitat, improve
habitat in the stream itself, improve habitat nearby which is likely to enhance
the same or very similar genetic stock, replace the habitat in other areas.

The emphasis will be on wild stocks and will use the latest genetic information
available on Prince William Sound genetics, including any available results of
1991 collection. Benefit/cost expectations and recreational opportunities will
also be used in prioritizing restoration planning efforts.

Along with the fisheries staff of the Glacier Ranger District the services of a
fisheries engineer with 6 years of experience in Prince William Sound and a
stream hydrologist will be employed to develop restoration strategies and
evaluate proposals.

F.Duration of the project (number of seasons to fulfill project objectives)
one full year (1 field season, 1 planning season)

G. Estimated cost (per year, if more than one year)
Estimated cost for year one is $92,2000

Costs include:

fish biologist 3 months $9,200
engineer 10 days $ ,500
hydrologist 10 days $2,500
engineering survey 2 weeks

GS-9,5,4,4, +$500/day $7,000
fish habitat surveys

2 techs to assist biologist $8,000
flights, 13 @$1500 $8,000

boat charter @ $1000/day
10 days fish bio, 10 days eng surveys,

10 days fish habitat surveys $30,000

travel per diem, housing, overtime
$1.5k, 11.9k, 5k, .9 $27.400
$92,200

NOTE: These costs based on detailing personnel from other forests and pay



ing transportation, per diem and lodging to perform regular duties
of biologist, engineer and hydrologist while they work on
restoration.

H. Restoration activity or endpoint to be addressed
Development of priority projects which we feel will best use restoration funds
to address actual effects on Prince William Sound.

I. Link to other NRDA damageassessment or restoration studies
This survey is coordinated with restoration surveys and planning in the Alaska
Department of Fish and Game.

J. Importance of initiating project in 1992

Sufficient time and funding to address restoration projects in an objective and
systematic method will greatly increase the value of efforts and resources put
into restoration efforts.







A. Project name
Coghill Lake Sockeye Salmon Habitat Rehabilitation

B. Injured Species to be addressed
Sockeye salmon, Dolly Varden

C. Principal Investigator and Lead Agency

Kate Wedemeyer, Fisheries Biologist, Glacier Ranger District, US Forest Service
The Alaska Department of Fish and Game FRED Division is working as a partner in
this project. (See their related proposal)

D. Project Objectives

Return Coghill Lake to historical levels of fisheries productivity.
Insure maintenance of wild sockeye population, Dolly Varden population.
Restore recreational fishing opportunities.

This project will contribute to restoring a very popular sport fishery at the
Coghill Lake site which also includes a Forest Service cabin. (In 1990 a new
trail was built from saltwater to the cabin and lake, a distance of
approximately 3.5 miles.) Rebuilding the nutrient base of the lake will
benefit not only the Sockeye recreactional fishery but also the Dolly Varden
recreational fishery. Additionally, the restoration will make a significant
contribution to the commercial fishery.

1. Conduct project planning and environmental analysis.

Public scoping and an environmental assessment of fertilizing Coghill Lake and
restoring the sockeye population will be written in 1992. This will include
consideration of several alternatives and a benefit/cost analysis. These
alternatives will be developed by analyzing the smolt enumeration and
sampling, hydroacoustic survey and townetting, and adult escapement
enumeration, limnological and zooplankton sampling conducted last season and in
past years. A memorandum of understanding or a cost-share agreement will be
developed with the Alaska Department of Fish and Game and the Prince William
Sound Aquaculture association who are active partners in this project.

2. Initiate Lake Fertilization

Lake fertilization is recommended for one life cycle, and as 70% of the adults
returning to Coghill Lake are five-year-old fish, treatments would be conducted
for five continuous years. Fertilization consists of applying approximately
100 tons of fertilizer per year. Fertilizer is applied on a weekly basis
starting in May and ening in July. The fertilization plan will be modified
based on results of monitoring of zooplankton and sockeye populations.

3. Rebuild wild salmon stock at Coghill Lake.

In addition to the lake fertilization, adjustment of the biological escapement
goals and possible bioenhancement of the stock wil be considered in order to
reach the goal of stabilizing sockeye production at a level consistent with the
increased rearing capacity of Coghill Lake. A cooperative effort between the
US Forest Service, the Alaska Department of Fish and Game and the Prince
William Sound Aquaculture Association to identify optimum stocking strategies
in Prince William Sound will be continued.




E. Project Methods, including technical feasibility

This project is considered technically feasible and is based on past research
and experience with sockeye lake populations in Prince William Sound, the Kenai
Penninsula and South east Alaska. Research conducted by the US Forest Service
and the Alaska Department of Fish and Game at nearby Esther Island in Prince
William Sound tested portions of the theory that over-population of sockeye
juveniles in a lake can lead to over exploitation of the food resource which
can in turn can severely reduce fisheries populations. Once the salmon
populations are reduced the major source of nuturients to the system is lost
further exacerbating the problem. This and other research has also indicated
that the nutrient cycling can be restarted by artificial fertilization methods
and tested application periods and rates.

Coghill Lake would be fertilized for five years to restore the zooplankton
portion of the food chain. Once the zooplankton population is restored, the
wild sockeye salmon population would be restored to historic levels. Hatchery
enhancement projects will take into account genetic concerns for the Coghill
Lake wild stocks.

F.Duration of the project (number of seasons to fulfill project objectives)

1992-6 fertilize lake; continue limnological sampling, smolt and adult counts,

1997 Begin stocking sockeye fry or presmolt in Coghill Lake. This may be
moved forward in time if zooplankton populations have recovered sufficiently.

G. Estimated cost (per year, if more than one year)
$118,000 first year, $100,000 on succeeding years.

Costs include:

fertilizer applications (1 per week, May-July) $90,000

10 days Contract Vessel @ $1000/day ...... $10,000
2 charter flights @ $1500 ceccssnen 3,000
Biologist ** 9,600
Overtime/travel/housing/supplies .vevvvess 7,000

NOTE: These costs based on detailing personnel from other forests and pay
ing transportation, per diem and lodging.

H. Restoration activity or endpoint to be addressed

Restoration of Coghill Lake sockeye salmon stock will provide for restoration
of recreational opportunities in Prince William Sound and provide for other
sustained human uses including subsistence and commercial fishing.

I. Link to other L.__A damageassessment or restor~*+<sr ~+«Aizg




"Although few studies have assessed damage to sockeye populations, there is
concern that they were, in fact, impacted by the oilspill as were other salmon
species. The Coghill Lake sockeye population was already exhibiting an
alarming decline at the time of the 1989 Oilspill. The probable addition of
even a small amount of additional stress due to oil could be of critical
concern for this population.

The Coghill Lake sockeye salmon population has historically provided a
significant contribution to the commercial, subsistance, and sport fisheries
for sockeye salmon in Prince William Sound. The US Forest Service cabin on
Coghill Lake is one of the most popular of our remote cabin sites. We have
recently improved the 3 mile trail from saltwater to the lake cabin because of
the popularity of the cabin. In the past, 20-30 private planes have been seen
there on weekends taking advantage of the popular sockeye salmon sport fishery.

In the 1980’s, as with other systems, there was a three to five-fold increase
in production to over a million fish returning to the 3,000 acre Coghill lake
system., Historically, it had a return of 200,000 to 300,000,

1988-1990 escapements have varied from 7,000 to 187,000 averaging 68,000. Lim-
nological and fisheries surveys conducted during the last several years in Cog-
hill Lake have indicated very low productivity, specifically in terms of the
zooplankton food base and juvenile fish density.

In 1990 the numbers of smolt exiting the lake to the ocean for their adult
growth phase have plummeted to the point where state Fish and Game personnel
shut down the counting weir to avoid the loss of even a few smolt.

J. Importance of initiating project in 1992

Rebuilding this wild stock may take 10 to 15 years. Rebuilding the nutrient
cycling and the zooplankton food source must take place before the wild stock
can be rebuilt. This is expected to take five years. It will take a minimum
of an additiona four years to rebuild the wild stock. Due to genetics
concerns, we plan to use only eggs taken from wild stock rather than hatchery
stock which originiated some time ago from Coghill lake. Because of this it
may take longer than 5 years since Coghill Lake already has such a low number
now returning. Even with hatchery methods, the source of eggs from this wild
stock may be so limited that two full life cycles will be required instead of
one life cycle.



















Confidential Attorney/Client Work Product
RESTORATION SCIENCE PROPOSAL

1992 FIELD SEASON

Study Name:

Identification of suitable early-run pink salmon stocks for
development as broodstock at Prince William Sound hatcheries

Injured species to be addressed:

Pink salmon (Oncorhynchus gorbuscha) are a critical part of the
ecosystem in Prince William Sound (PWS). The Exxon Valdez oil spill
(EVOS) deposited various amounts of oil in intertidal habitats
utilized by spawning pink salmon. Up to 75% of the pink salmon
spawning occurs in intertidal areas. The proportion of spawning
that is intertidal is highest in streams that flow into
southwestern Prince William Sound. Salmon eggs from 1988 and all
subsequent brood years that were deposited in oiled intertidal
spawning areas in western PWS have been contaminated and adversely
affected by o0il from the EVOS. Emergent salmon fry and smolt from
throughout PWS were also damaged when they migrated through and
reared in areas where o0il contamination was greatest. Injuries from
spawning ground contamination include increased mortality of eggs
and higher incidence of somatic, cellular, and genetic
abnormalities in alevins and fry. Diminished growth and survival
have been demonstrated for salmon fry and juveniles which reared in
oiled areas of PWS. The observed injuries have lead to declines in
numbers, health, and overall fitness of salmon populations in PWS
and those effects may persist for many years.

Principal Investigator(s):

Mark Willette, Area Biologist, FRED Division, ADFG, Cordova
Greg Carpenter, Fishery Biologist, FRED Division, ADFG, Cordova

Project obijectives:

Hatchery pink salmon production is comprised largely of late-run
stocks that return at the same time as most damaged wild stocks in
PWS. Harvest of hatchery stocks in mixed hatchery-wild stock
fisheries causes increased fishing pressure on damaged wild stocks.
Shifting hatchery production to early-run stocks will reduce
fishing pressure on damaaded wild stocks and accelerate recovery.

Previous studies indicate that early-run pink salmon spawn in some
upstream habitats in PWS. These fish are larger than other pink

1



Confidential Attorney/Client Work Product

salmon in PWS, and they may utilize colder feeding habitats in the
northern Gulf of Alaska (Noerenberg 1963). Large early-run pink
salmon also spawn in some upstream habitats in southeastern Alaska.
These fish produce relatively large fry that outmigrate early in
the spring (Skud 1955). This study will focus on locating early-run
upstream spawning pink salmon stocks and on describing their
biological characteristics. This information will be used to select
a suitable stock for development as a broodstock at PWS hatcheries.
This project will focus on the following objectives.

1. Select streams for field study after a thorough review of
previous reports and ADFG databases.

2. Locate early-run upstream spawning populations of pink salmon in
PWS.

3. Describe the biological characteristics of stocks that appear to
be suitable for broodstock development.

References:

Noerenberg, W.H. 1963 Salmon forecast studies on 1963 runs in
Prince William Sound. Informational Leaflet No. 21. ADFG,
Juneau, 29p.

Skud, B.E. 1955 Length-weight relationship in migrating fry of

pink salmon (Oncorhynchus gorbuscha) in Sashin Creek, Little
Port Walter, Alaska. Copeia 3: 204-207.

Project methods:

Previous reports and existing ADFG databases will be reviewed to
identify streams that may support populations of early-run upstream
spawning pink salmon. Aerial and foot surveys will be conducted to
document spawning times and areas for each population. Adult
length, fecundity, and egg size will be measured in representative
samples collected during stream surveys. Tissue samples will be
collected for electrophoretic analysis. Intragravel probes and
electronic temperature loggers will be installed to monitor water
temperatures during egg incubation. Samples of alevins will be
collected during early winter to monitor developmental rates and
obtain otoliths. Inclined plane traps will be operated in the lower
reaches of each stream to capture outmigrant fry. Fry traps will be
checked periodically to determine fry outmigration timing and
collect samples. Otolith bar “~''ng patter d microchemistry 111
be used to identify outmigrant fry from upstream habitats. The
followinﬂ wraar varnirninsa adnlde will ha v»amAvrarad in A nr\mmf\-v-r:ial

’
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patterns and microchemistry will be used to identify fish recovered
in the commercial fishery and elsewhere. Gonadosomatic index, egg
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size, condition factor, and muscle lipid content will be used to
evaluate rate of maturation and growth rate.

Duration of the project:

Two years of study will be required to describe the biological and
life history characteristics of each broodline. This project will
continue for four years, because broodstocks must be identified for
both the even- and odd-broodlines.

Estimated costs: $80,000

Restoration activity or endpoint to be addressed:

The results from this project will facilitate recovery of damaged
late-run pink salmon stocks, because the information obtained will
accelerate a shift of hatchery production to early-run stocks.
Fishing pressure on damaged wild stocks in mixed-stock fisheries
will subsequently be reduced.

Relation to science information needs identified by RPWG:

This project will provide additional information about genetic
distinctness and adaptations of pink salmon stocks in individual
streams. The maturation rates of stocks selected for study will
also be evaluated.

Importance of initiating project in 1992:

Development of an early-run broodstock at PWS hatcheries will be
accelerated if this project is funded in 1992. Several years of
study will be required to locate and adequately describe
broodstocks for odd- and even-years. Several additional years will
be required to develop an early-run broodstock after it is
selected.

Link to other NRDA damage assessment or restoration studies:

The information obtained from NRDA F/S Study #1 and proposed
escapement enumeration studies will ast "3t us ' identifying
streams that may support stocks of early-run pink salmon. This
prn‘ipnf will Alaen benefit from the carvirmac nravvided thronah tha

LupuDTWU ceuciae otoch identificacivin anu veuilon swudk separaciuu
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projects.
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Name of study: Stream Habitat Assessment.

Injured Species to be Addressed: Paclfic Salmon; Dolly Varden
Char/cutthroat Trout; Harlequin
Ducks; Bald Eagles.

Lead Agency and Principal Investigator: ADF&G: Mark Kuwada.
Project Objectives:

1, Dosument anadromous fish distribution and stream habitat
characteristics within the oill epill impact area to
assist in vrestoration, protection, acgquisition or
enhancanent decisions.

Objectives for 01l Spill Needs:

1. Characterize and delineate habitates and areas which are
important to the recovery of injured resources and the
services those resources provide,

2. Prioritize surveys to focus on privately owned land on
which ongoing or possible land use changes may conflict
with the recovery of an injured species in Prince William
Sound, or the Gulf of Alaska.

Project Mathods and Products:

1. Methode: Surveys will utilize two, 2-person field crews
with vesgsel and helicopter support to access
study sites. Field crews will locate stream
channels and tributaries using a Global
Positioning System (GPFS). Streams will be
@lactroshocked teo determine fish presence and
upstream distribution. At a minimum, habitat
characteristice such as water clarity,
substrate, gradient, stream width, bank
incision, streambank vegetation, and in-stream
obstructions will be recorded. Additional
information needed to specifically delineates
injured species habitats will alse be
racorded. The survey program utilizes
established _ichnigues and has been designed
to be consistent with provisicons of the Forest
Practices Act that define anadromous fish
strean classification vrecadures for private
and " lic lande.



2.

Products: Annual report and GIS maps detajling fish
distribution and habitat characteristics for
Burvey streameg in each study area. Automated
database of survey results.

Duration of the Project: Three years.

Estimated Cost: See attachment.

Regtoration Activity or Endpoint:

L

Provide information that could be used to implement
protective measures under provisione of the Forest
Practices Act and other legal or administrative
mechanisms,

Develop a comprehensive survey of resources related %o
anadromous fish streams throughout the o0il spill area so
that restoration managers can identify and compare
habitats that either singularly, or in combination with
other resources, need to be considered for res