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ATTACHMENT D

Attachment D contains the following memoranda:

1. Chief Scientist’s recommendations on Project 95320 (Prince William Sound
System Investigation)

2. Report on the status and accomplishments of the FY 94 PWS System
Investigation from Dr. Ted Cooney, lead scientist on the project

3. Chief Scientist’s recommendations on pink salmon efforts for FY 95

4, Chief Scientist’s memorandum to Howard Ferren, PWSAC Special Projects
Manager, on Project 95093 (Restoration of Pink Salmon Resources and Services)

5. Chief Scientist’s recommendations on herring research and monitoring for FY 95
6. Chief Scientist’s recommendations on fish genetics research for FY 95
7. Chief Scientist’s recommendations on sockeye salmon monitoring for FY 95

Recommendations were developed following project reviews conducted by the Chief
Scientist, with the help of core peer reviewers and the participation of agency scientists.
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' ~ October 21, 1994
TO: James Ayers
Executive Director

FROM: Robert Spies, Chief Scientist
_ Andrew Gunther

RE: Recommendation for Projett 95320

Introduction

On April 4, 1994, I recommended that the Trustee Council approve the release of funds
for project 94320 (also referred to as the SEA project). At that time I recommended that a
review session be held in early October to assess the progress of the project after its first field
season. This review session was held on October 4-6, 1994, in Cordova. The purpose of this
memorandum is-to provide my assessment of the progress of project 94320, and to provide
recommendations to you regarding the continuation of this project in the FY95 Work Plan. You
will find below my recommendations, followed by a summary of the review session and a brief
discussion of each individual project. The information presented in this memo has been ,
developed in part using written comments provided to me by Dr. Charles (“Pete”) Peterson, Dr.
Philip Mundy, Dr. William Pearcy, and Dr. George Rose.

Recommendations

After reviewing the progress of the program during 1994, and considering the oral and
written comments of the peer reviewers who attended the recent review session in the Cordova,
I recommend that the Trustee Council epprove funding for projccts 95320 A, E, G, H, I, I, M,
N, Q, S, and T. I also would recommend funding project 95320-Y at a reduced scope. This
recommendation is made with the following general provisions, and the project-specific
provisions found in the section below entitled “Project-Specific Recommendations for 1995.”

1. Preparation of an Integrated Detailed Study Plan: The individual components of
project 95320 should be more completely integrated by development of a single detailed study
plan for the project’s activities in FY9S. This detailed study plan shounld be prepared instead of
the individual Detailed Project Descriptions that have been used for projects sponsored by the
Trustee Council in 1993 and 1994, While I would like to establish the exact format of this plan
in conjunction with project scientists, peer reviewers, and yourself, at this time I would suggest
this plan be formulated around the major hypotheses being studied in project 95320
(“lakefriver”, “prey switching”, etc....). For each major hypothesis, the plan should demonstrate
what investigations are being undertaken and what testable hypotheses are being proposed. The
plan would then describe what data will be collected, the method of collection, and the
analytical techniques (including statistical analyses) that will be applied to test the hypotheses.
The plan should also include a general schedule and objective for all research cruises planned in
1995. The individual budgets for each component project would be appended to the plan with
all appropriate documentation.

It is my opinion that de.veloping this detailed study plan is more important than having
each 1994 project produce a final report for delivery to OSPIC. T wonld therefore recommend

Chicf Scientist’s Recommendation for Project 95320
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that components of project 94320 continuing for FY95 submit a succinct, integrated report on STy
1994 operations and findings by January 10, 1995. This will allow all project participants to o
focus more of their attention on development of the detailed study plan, which would then serve

as the primary organizing document for this ecosystem research project over the next several

years. By submitting the detailed project description in early January 1995 we can use the

occasion of the mid-winter workshop to have the reviewers discuss the detailed project

descriptions with project scientists.

2. Hatchery v. Wild Salmon Populations: The program must carefully examine the
applicability of studying hatchery populations as models for all juvenile salmon in PWS. While
hatchery fish are an important part of the salmon resources, and they are conveniently (and thus
inexpensively) studied, the validity of hatchery populations as biological models for naturally
spawning stocks has never been established. It is likely that wild juvenile salmon, which are
found predominantly in the eastern portion of PWS, behave very differently than hatchery fish.
This, in combination with the differences in climate and bathymetry in the eastern Sound,
suggests that predator-prey interactions and oceanographic influences on survival might be very
different between the dense agglomerations of hatchery fish currently being studied in western
PWS and the more diffuse wild stocks. Greater knowledge of wild stock behavior should make
valuable contributions to future restoration plans for these fish populations.

Studying the smaller and diffuse populations of wild fish will be more difficult than
studying the dense schools produced by the hatcheries. The logistical challenges to working in
eastern PWS are also greater than working in the west. I recommend that this issue be addressed
in FY96 for salmon studies, as the availability of mass-marked hatchery fish will be a critical
component of any study design. Expansion of the project into eastern PWS in 1995 should
occur to obtain proper characterization of the important physical and biological parameters in
the Sound, including herring over wintering sites.

3. New Equipment: Although several requests have been made for new and expensive
pieces of equipment, I recommend that such purchases be made ouly after careful consideration
of how these devices will improve the data available to address the program'’s hypotheses. In
this regard, an optical plankton counter (OPC) is an essential tool for gathering broad-scale
information on the distribution of zooplankton necessary for testing the “lake/river” and “prey
switching” hypotheses. During 1994, project 94320-J configured the OPC purchased by the
Trustee Council for the Kenai River Sockeye Restoration program in 1993-94 for use in project
94320. The ADF&G Soldotna office needs the OPC in 1995 from July 15t through October
15th, while the SEA program needs an OPC from March through the end of August. I have
looked into possible sharing of this instrument, but each transfer involves transportation costs of
approximately a thousand dollars and each transfer involves the need for reconfiguration of the
optics by the vendor. Thercfore, sharing the single device does not appear feasible, and T
recommend that an additional $25,000 be allocated to the budget of project 95320-F for the
purchase of a second OPC for use in PWS (project 95320-] is responsible for maintaining and
configuring the OPC for use in the field).

4. Interpreting Hydroacoustic Daia: The detailed study plan for 1995 must include an
explicit program that describes how the electronic data patterns obtained from the hydroacoustic
instruments will be translated into biologically meaningful information. In general, the program
must address calibration of instruments, determination of representative scaling factors for
density estimation, and methods for raxonomic identification of targets. The hydroacoustic
component of the forage fish investigations (projects 94163 & 95163) must be part of this
program as well to ensure comparable, high quality data from both of the hydroacoustic
projects.

Chief Scientist’s Recommendation for Project 95320
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5. Interaction of Modeling and Field Sampling: The modeling component of project
95320 must identify interim modeling products that can be used to assess our ability to simulate
PWS. These interim products should be designed for use in sensitivity analyses to provide useful
information for guiding future field sampling. These interim modeling products should be part of
an overall modeling plan that identifies which components of the comprehensive numerical
mode] will be developed first, and how these components will be applied. The plan should also
indicate what significance the interim model products have to the overall objectives of project
95320 in case we are unable to develop adequate numerical descriptions of certain keystone
processes such as salmon predation rate.

Although a numerical model when complete will theoretically allow us to make
predictions of salmon and herring returns, this is a highly complex undertaking and it is not now
known whether we will ever be able to make predictions that are accurate or precise enough for
use in fisheries management. Even without such quantitative predictions, however, substantial
gains in qualitative knowledge of direct consequence to the management of these resources
seem likely from the current program.

6. Formation of an Executive Committee: An executive committee should be established
to manage project 95320. During the past year Dr. R. Ted Cooney of UAF has shouldered the
burden of managing the program in response to your recommendation in April. His performance
in this role has been exemplary, and I strongly recommend that he continue to serve as the
scientific leader for the project. There is too much work here for a single individual, however,
and an executive committee consisting of three or four principal investigators would provide
him with valuable management support. In addition, the decision-making authority for the
program must be concentrated to allow for a more efficient management process. Ditficult
decisions will be facing the project in the near future when it becomes clear that certain projects
will be cut back while others will need to grow, and when it comes time to coordinate scientific
publications. It will be very difficult to make these decisions with the 10-12 member group that
currently is involved in program management.

7. Coordination with Other Projects: Close communication and coordination must exist
between project 95320 and the work related to forage fish (project 94163 and related projects).
Informarion being collected by 95320 and the forage fish projects will be useful to both studies,
and the detailed study plan should indicate how 95320 plans to exchange information and
formalize lines of communication. In addition, project 95320-J should remain in close contact
with project 95089 (“Information Management System”). The expertise of the staff and the
hardware infrastructure of project 95320-J could be very useful in the development of products
for project 95089.

8. Juvenile Salmon Sampling: The detailed study plan should indicate how the “leading
edge” sampling of salmon fry migration for growth studies controls for bias associated with the
diffcrential movement of different sized fry (for example, larger fry swim faster and are more
likely to be found in the “leading edge™). The detailed study plan must also clearly indicate how
the sampling plan determines the actual distribution of fry.

9. Organization of herring projects: The detailed study plan should provide a clear focus
for the herring projects (95320-T/U). The hypotheses to be tested must be presented, and the
objectives and methods of these studies must be carefully linked to other herring projects (see
my memorandum of September 26, 1994, regarding herring research and monitoring in 1995),
the “forage fish” projects (94163, 95163, and others). The allocation of work effort in the
detailed study plan should reflect the growing consensus that egg loss/embryo survival 1s not as
important to herring recruitment as juvenile herring survival.

Chief Scientist's Recommendation for Project 95320
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Summary of the Review Session Py
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The review session was conducted in three phases, with each phase conducting during a
single day. The first phase was devoted to presentations by the principal investigators of their
activities and progress over the first field season. As expected, only very preliminary results
were available, but reviewers were still able to direct questions to the investigators regarding
methodologies and strategies used in the field. The reviewers were unanimous in their opinion
that principal investigators were to be congratulated for conducting a successful field season
given the extremely short time available for planning the effort. The reviewers (and I) continue
to remain impressed with the dedication and commitment displayed by personnel at all levels in
project 94320.

The second day of the review session involved assessments, using the preliminary data
available, of the central scientific hypotheses of the project for explaining the factors controlling
pink salmon and herring populations in PWS (such as the “lake/river” and “prey switching”
hypotheses). It was clear from these discussions that despite there being only preliminary data
available, the field effortin 1994 has added to our understanding of PWS and the factors that
might be controlling pink salmon populations. However, as I pointed out to you in April, we
will need to continue the study over several years under varying environmental conditions to
fully understand the validity of these hypotheses.

The third day of the review focused upon plans for 1995. [ convened a meeting of the
reviewers over breakfast to discuss their thoughts from the first two days of the session. From
this meeting I prepared a list of seven key issues that helped guide the discussion after a series
of presentations were made regarding plans for FY95. The reviewers provided a significant
amount of input to the principal investigators during this final portion of the review session. I
should note that assessment of studies of salmon growth and mortality and salmon predation
were hampered by the fact that the principal investigator for these critical projects was unable to
attend the workshop due to the death of his father. Members of his staff did an admirable job of
filling in on short notice, but they have not had the responsibility for overall project
development and design.

Finally, you should keep in mind that the review session was inevitably a “snap-shot”
look at a project that is rapidly evolving. Some of the principal investigators finished collecting
their field data less than a week before the workshop, and project participants are currently
compiling the results of the first year. Since the workshop, communications to my office from
principal investigators have indicated that some of the recornmendations contained in this
memorandum are already being addressed.

Project-Specific Progress

The following section provides brief summaries of the progress of each component of
project 94320. Please note that almost all of the investigators provided more detailed progress
summaries to the Chief Scientist, and these are available at your request. ,

94320-A: Salmon Growth and Mortality

This project estimates the growth, diet, migration, and mortality of juvenile pink salmon
in PWS. This project was able to go into the field within a week of the Trustee Council’s
decision to fund the study, and they consequently were able to take samples just before and
during the release of juvenile salmon from the WHN Hatchery as planned. Sampling continued
throughout the critical time period of April - July as the fry migrated south through PWS. .
Salmon fry and juveniles were collected, and retrieval of individuals with coded wire tags will

Chief Scientist's Recommendation for Project 95320
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be used to estimate growth. Stomach contents information will be used to describe juvenile
salmon diet. Due to the unavailability of the principal investigator for this project, we were
unable to pursue a detailed discussion of estimating mortality.

94520-B: Coded Wire Tag Recoveries from Pink Salmon in PWS

Approximately 1,000,000 pink salmon fry were tagged prior to release in 1994,
Recovery of these tagged fry commenced soon after release, continued through the scason, and
will be continued when these fish return as adults in 1996. The data derived from the CWT
program will be used to estimate growth, survival, and contribution of hatchery stocks to the
commercial harvest. This program uses routine methods that have been reviewed in the past and
did not receive any focused attention at the workshop.

94320-C: Otolith Mass Marking for In-Season Stock Separation

This project was withdrawn by ADF&G earlier this year due to uncertainties relative to
capital costs. There was strong support among the reviewers for implementing a mass marking
program if a feasible commitment to its long-term funding can be made.

94320-D: Genetic Structure of Pink Salmon Stocks

(The progress of this project was reviewed under my October 17, 1994, memorandum to
you regarding fish genetics.)

94320-E: Salmon Predation

This project was very active during 1994. Over 6,000 stomachs from potential predators
on juvenile salmon were collected, and six diel (24-hour) studies were conducted to determine
predation rates. This study has clearly identified the importance of walleye pollock in the PWS
ecosystem, and preliminary data suggest that predation on juvenile fishes (including salmon) is
lower when zooplankton abundance is high. In addition, there appeared to be significantly less
predation on juvenile fishes above 60 mm in size. However, there was much discussion among
the reviewers regarding potential uncertainties in estimated predation rates, and how this
uncertainty will influence the accuracy of predictions of salmon survival. Again, these
discussions were cut short because the principal investigator was unavailable.

94320-F: Trophic Interactions of Harbor Seals

The purpose of this relatively small project was to determine if links between various
food sources and the harbor seal population in PWS could be established either by use of lipid
specific analysis or analysis of stable isotope ratios. Samples of blubber (for lipid) and whiskers
(for stable isotopes) from harbor seals were obtained by the staff of project 94064, and these
samples are still being processed. Preliminary results of stable isotope analysis of whiskers is
presented below under discussion of project 94320-1.

94320-G: Plankion Dynamics: Phytoplankton and Nutrients

Over 800 samples from 309 stations were collected for analysis of nutrients, chlorophyll
and phytoplankton species. In addition, a full set of continuous data (wind speed, barometric

Chief Scientist’s Recommendation for Project 95320
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pressure, lemperature (air, sea surface and at 10 depths), and chlorophyll) were obtained from :
the C-LAB buoy moored in PWS near Naked Island. These data are currently being processed, Y
along with satellite images of sea surface temperarure. :

\s
ey

Due to the late start for Project 94320, it was not possible to take surveys during the
beginning of the phytoplankton bloom in PWS. Data from previous years indicates that the
onset of the bloom can vary by several weeks, and the timing of the bloom could be critical for
zooplankton populations and other trophic interactions.

94320-H: The Role of Zoaplankton in the Prince William Sound Ecosystem

Over 300 zoopfankton samples have been collected from PWS to determine the
abundance, distribution, and dynamics of zooplankton populations. These data, in conjunction
with oceanographic (94320-M, 94320-G) and stomach contents (94320-E) information, will
allow preliminary assessment of “lake-river” and “prey-switching” hypotheses. Very
preliminary indications from the data that are available suggest that when the zooplankton
populations were at their height, walleye pollock predation on year-0 fishes was reduced. This
result is consistent with the concept that abundant macrozooplankton populations shield
Juvenile salmon from predation during a critical period of growth.

94320-1: Confirming Food Web Dependencies in the Prince William Sound Ecosystem

This project is using the predictable shifts in stable isotope ratios of carbon and nitrogen
at different trophic levels to document the food web in PWS. In a remarkable work effort over
such a short period of time, over 500 samples have been analyzed from zooplankton and various
fishes in PWS to document trophic relationships. [n addition, analysis of different portions of L
whiskers from seals has provided a picture through time of the food sources for individual seals.

It is clear from preliminary data the pattern in the whiskers of individual seals differs markedly,
documenting differences in food sources that could be related to prey availability or migratory
patterns. Likely hypotheses to cxplain these observations will be put forward once a more
complete data set is available.

94320-J: Information Systems and Model Development

Under this project the data and information management system for the entire 94320
project was established. The system was created and brought on-line on schedule and within
budget, collecting and storing data as it arrived from the field and from satellites. Connectivity
among all the 94320 collaborators was established via a wide area network within Cordova and
an Internet connection through the University of Alaska Computing Network. Data visualization
software was obtained, and preliminary visualization system was developed to display the data
collected during the field season (an accurate, although oversimplified, way to think about the
visnalization system is as 4 3-dimensional GIS). Development of the data base that will house
the project’s data, as an integrated component of the visualization system, was also begun. The
novelty of the system (housing many different kinds and formats of data) has resulted in a
development grant (390,000) being obtained from Xidak, Inc., (the software developer) by the
Science Center to accelerate the development of this system.

Planning was completed for a near real-time radio communications system, including
design and custom fabrication of VHF/UHF packet radio modems, selection of five land-based
repeater sites, and negotiation of agreements with the U.S. Forest Service and the Alaska
Department of Environmental Conservation for use of existing radio tower facilities. This

Chief Scientist's Recommendation for Project 95320
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system will provide a two-way communications link from a Cordova base station to the field
survey vessels and to a fully-automated deep-water instrumentation package for the
Hinchinbrook Entrance to PWS. This will allow near real-time oceanographic data acquisition
and facilitate “adaptive” sampling through rapid field access to processed data and satellite
information. In addition, a critical sampling device (the “aquashuttle”) was obtained,
reconfigured, and deployed. This multisensor device is towed behind a vessel and undulates
through the water column on a pre-programmed path, providing simultaneous broad-scale
examination of physical and biological properties of the water column that would be
prohibitively expensive to collect by traditional methods.

94320-K: Experimental Fry Release
94320-L: Experimental Manipulation

Salmon fry were rcared and released as planned from the PWSAC hatcheries at Ester
Island (WHN Hatchery) and Sawmill Bay (AFK Hatchery). Certain lots of fry at both hatcheries
were grown to a larger size than normal to test whether this might influence growth and survival
after release. For currently unknown reasons, the fry at AFK did not reach the target size of 1.5
grams, and instead reached an average size of approximately 1 g. Further results of this study
will not be available until the salmon return in 1996.

94320-M: Qbservational Oceanography in Prince Willium Sound and the Gulf of Alaska

Conductivity and temperature at depth (CTD) data was collected at approximately 950
stations in PWS and the Gulf of Alaska. This represents a coordinated effort by several different
vessels, as oceanographic data were collected from almost every platform used by project
94320. In addition, the U.S. Coast Guard has allowed project 94320-M to use the cutter
Sweetbriar for oceanographic sampling. Besides data collected from PWS, many historical data
sets have been obtained or updated for use in this project. These include oceanographic and -
meteorological data that can be used, among other things, to assess transport of ocean water into
PWS (i.e., determining if PWS is a “lake” or a “river”). This project was able to circumvent
many delays in obtaining equipment from vendors by use of borrowed equipment. Collection of
fine-scale oceanographic data, which is essential for identifying hydrographic features that may
be very influential in distribution of fish in PWS, could not be collected until very late in the
season due to the time taken for the order equipment to arrive. Preliminary data appear to have
established important concepts regarding circulation and mixing in PWS, and will make
significant contributions toward planning the sampling program in 1995.

This project obtained a donation of 16 CTDs from British Petroleum in addition to the
cooperation of the Coast Guard mcntion above. The value of these items, assumning a charter
cost for the Sweetbriar of $5,000 per day, is approximately $175,000.

94320-N: Nearshore Fish

This projected collected hydroacoustic measurements along transects in Lake Bay prior
to, during, and after relcase of pink salmon fry from the WHN Hatchery in April, and then
continued to collect data throughout the field season along transects throughout the out-
migration corridor in Kaight Island Passage, Montague Strait, and other locations in
southwestern PWS. This project was able to go into the field on extremely short notice by
obtaining equipment on loan from colleagues or vendors, and a very large data set has been
collected. Hydroacoustic measurements were made in deeper water from a trawler, were net
samples were taken concurrently. In shallower water a smaller vessel was used, and when

Chief Scientist's Recommendation for Project 95320
7



OCT-24-1984 17:16 APPLIED MARINE SCIENCES 518 373 7834 P.83/14

possible a seiner collected samples to verify the identity of acoustic 1argets. The vast majority of
this data is still being processed, and so there was very little discussion of the results of these
surveys during the review session. ' :

) A feasibility study using airborne sensors to map surface current features was
implemented using a aircraft-mounted high resolution video camera linked to a global
positioning system (GPS). Using this technique identifying nearshore tidal rips and other
hydrographic features was quite straightforward, and even single birds were visible. This
technique may be promising to use in conjunction with fine-scale oceanography for
documenting and characterizing hydrographic features of biological relevance to the project
hypotheses.

94320-P: Planning & Communication

This small project component funded activities aimed at coordinating the efforts of
project 94320 with other research sponsored by the Trustee Council, preparation and
distribution of reports regarding progress of the project, and educate residents of PWS regarding
research activities. Project personnel attended several meetings in Anchorage related to the
restoration effort (including two sessions regarding “forage fish” research, and area closely

. linked with project), and two issues of a newsletter were produced during the ficld season.
Personnel from project 94320-P also played a pivotal role in organizing and submitting the 1995
proposal package.

94320-Q. Avian Predation on Herring Spawn

. This project was in the field in April and May, conducting aerial surveys for avian
concentrations in herring spawning areas. Surveys were also conducted from boats and along
shorelines in areas with and without spawn to gather data to test the hypothesis that temporal
and spatial distribution of gulls, sca ducks, and shorebirds is positively corrclated with the
temporal and spatial distribution of herring spawn. Due to the early field season for this project,
and diligent work by the principal investigator and her team, the data for this project was more
completely analyzed than for any other portion of project 95320.

Almost 200,000 birds were counted during boat surveys, and three species of birds
(glaucous-winged gulls [56%], mew gulls [12%], and surbirds [19.5%]) accounted for over 87%
of the observations. Bird abundance (with glaucous-winged gulls predominating) was highly
correlated with spawning, with the number of eggs and the number of days spawn was laid
down at a given site being an excellent predictor of the number of birds present. These results
provide strong support for the concept that herring spawn is an important food resource for gulls
and certain migratory specics in PWS, and that avian predation could have an important impact

on herring egg mortality.

Project-Specific Recommendations for 1995

95320-A: Salmon Growth and Moﬁality

Estimates of juvenile salmon mortality in PWS are critical to the success of the entire
ecosystemn study. These estimates will be derived from other measurements, rather than
measured directly. A very clear presentation of the methods for estimating mortality will need to
be presented in 1995 study plan, including the source of all data used to make these estimates.

Chief Scientist’s Recommendation for Project 95320
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Attention also must be paid to possible biases in the sampling design derived from
differential movement of different size fry and juveniles. For example, if larger fish swim faster,
the current method of searching for the “leading edge™ of the fry migration may bias the
sampling toward larger fish and contribute to inaccurate growth estimates. Conversely, if larger
fish move offshore faster, then this could bias the sampling toward smaller fish, as current
sampling has taken place mainly inshore. The detailed study plan should summarize past results
that support resiricting the sampling to the nearshore, or must include some systematic sampling
component to confirm the absence of juvenile fish in the pelagic environment.

95320-E: Juvenile Salmon and Herring Integration (formerly Salmon Predation)

The study plan for this project will have to address several key issues. First, the precise
methods for calculating predation rates will need to be discussed, including a specific
presentation of the data to be used, the source of that data, and recognition of the uncertainties
in the data base. For instance, the Brief Project Description for this project indicates that
estimates of predator biomass (needed for assessing the overall predation rate on juvenile
salmon) will be provided by project 95320-N. However, the BPD for project 95320-N indicates
only that “nekton density” will be determined, in recognition of the problems associated with
making absolute estimates of biomass for particular species using hydroacoustic methods. The
plan should indicate how estimated predation rates will account for the potential effects of (1)
predator/prey density, (2) size of juvenile salmon, and (3) fine-scale oceanographic featurcs.
This will probably require diel feeding studies under different sets of conditions. The
suggestions of Drs. Peterson and Pearcy regarding feeding experiments in field enclosures
should be considered. The study plan should also indicate how the results of diel feeding
periodicity studies will be extrapolated to entire predator populations.

The plan for pit-tagging juvenile salmon to estimate oceanic mortality (as opposed to
mortality within PWS) may not be economically feasible. Careful consideration of costs must
be given prior to approving this effort. You should note the high cost for this study is due to the
fact that the cost for all the vessel charters in project 95320 are included in the budger of this
project. Finally, I recommend that the principal investigators come up with a different name for
this project that provides a better indication of the subject of the investigations being conducted.

95320-G: Plankton Dynamics: Phytoplankion and Nutrients

The study plan for 1995 should clearly indicate close coordination with the
oceanographic surveys (95320-M), as collection of data coordinated in space and time by these
two projects is essential to document, among other things, how representative the C-LAB buoy
site is of PWS. The field sampling for this project also must be closely coordinated with
zooplankton measurements. Discussion of the adequacy of spatial and temporal coverage of
PWS, especially early in the season, should be included. The study plan should also describe
how use of the Dual Path Absorption and Attenuation Meter will be coordinated with the
continuous flucrescence measurements made using the aquashuttle. The project should also
indicate how the unavailability of the SeaWiFS sensor due to delayed launch of the SeaStar
satellite will impact plans for data analysis and hypothesis testing.

95320-H: The Role of Zooplankton in the Prince William Sound Ecosystem
» The study plan for 1995 shonld clearly indicate close coordination of the 1995 sampling
with the ocecanographic and plankton dynamics. These data scts need to be coincident in time

and space for assessment of the lake/river hypothesis, and to test the linkage of phytoplankton

Chief Scientist’s Recornmendation for Project 95320
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productton to zooplankton abundance. The manner in which this project will test for the
importance of advection of zooplankton into PWS (in surface and deeper waters) must also be
discussed (the feasibility of extending sampling into the Alaska Current outside PWS should be
investigated). It is clear that the use of an optical plankton counter (OPC) on the aquashuttle
could provide valuable information regarding the broad-seale distribution of zooplankton. The
detailed study plan should describe how these data will be collected and calibrated, and the
relative value of OPC data as opposed to data gathered using high-frequency hydroacoustics.

95320-1: Confirming Food Web Dependencies in the Prince William Sound Ecosystem

The study plan should clearly indicate how the stable isotope data gathered from the
various species sampled in PWS will be applied to the key hypotheses being investigated by
project 95320. In addition, application of stable isotope analyses to study short-term phenomena
of interest (e.g., consumption of herring roe by birds) should be considered. Careful attention
must be paid to the turnover rates in target tissues prior to commencing short-term studies, as
high-turnover or very low turnover may eliminate the chance to detect stable isotope signals of
interest. High trnover could confound the proposed assessment of stable isotope ratios in CWT
fish as opposed to other fish. Short-term studies may require collecting (i.e., shooting) birds in
order to obtain tissues of significance.

95320-J: Information Systems and Model Develop}nent

The work effort in 1995 for this project includes development of a descriptive model and
a numerical model. The descriptive model is in essence the collection of all the data sets, which
are geographically and temporally referenced, combined and overlaid on the National Ocean
Service bathymetry and physical contours for Prince William Sound. By overlaying different
varjables it should be possible to begin to draw causal inferences, refine hypotheses, and focus
1995 sampling toward the key variables at the key times in the key places. The project plans 0
begin development of the numerical model in 1995, which when complete should allow us to
make predictions of salmon retwms based upon our understanding of key ecological processes
such as ocean currents, zooplankton abundance, and predation on juvenile salmon.

There is, however, a long way to go before we reach the stage of predicting salmon or
herring returns, and it is not now known whether we will ever be able to make predictions that
are accurate or precise enotigh for use in fisheries management. The challenge of achieving this
modeling goal can be illustrated by the following example. According to our current conceptual
model, the key factor we must understand is survival of juvenile salmon in PWS, and how this
is moderated by oceanographic conditions and the abundance and behaviors of prey
{(zooplankton) and predators. Assuming our conceptual model is correct, our success at
predicting salmon returns using a numerical mode] will be influenced to a large degree by our
success at predicting predation on juvenile salmon. Predicting predation on salmon in turn relies
on estimates of predation rate derived from stomach contents analysis (95320-E), growth rates
(95320-A), diel feeding studies (95320-E), hydroacoustic surveys (95320-N), zooplankton-
abundance (95320-H), and oceanography (95320-M). Clearly, uncertainty in each of these
inputs will cumulatively determine the accuracy and precision of our predictions of salmon
predation, and ultimately of our prediction of salmon returns.

However, even should the direct quantitative predictions of annual salmon and herring
abundance’s resulting from the numerical model prove to be insufficient accuracy and precision
for the purposes of fisheries management, substantial gains in qualitative knowledge of direct
consequence to the management of these resources seern likely. Dr. Mundy provides the
following example in his comments: '

Chief Scientist’s Recommiendation for Project 95320
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.-.data from the first season’s juvenile pink salmon sampling in concert with data
on the distribution of potential predators indicate that not only the timing, but also
the duration of the release of pink salmon from hatcheries conld be important in
determining overall survival. Thus the current practice of releasing all of a
hatchery’s fry as soon as plankton availability seems favorable might actually
produce lower survival than releasing the fry gradually over a longer period of
time. Large releascs of fry may attract predator swarms that would otherwise not
assemble, Numerical modeling could help develop optimal release strategies for
the particular circumstances of Prince William Sound. Further, the ability to
compare biological and physical data in the logically consistent framework of the
numerical mode] is an important too] for understanding the effects of
occanographic features such as fronts, also called “rips,” on the survival and
behavior of both adult and juvenilc salmon. For example, radical changes in the
timing of adult migrations can have serious consequences on the commercial
harvest sector both by reducing the value of the catches and by reducing the
opportunity to harvest. Such sharp changes in timing of adult salmon migrations
have been shown to be related to physical oceanographic features in other species
and localities. Regulations could be adapted to counter the negative cffects of
these oceanographic conditions when they are identified, for example, by
permitting changes in the times or localities of harvests.

The reviewers were unanimous in their opinion that the integration of the modeling
project with the other components of the project 95320 requires more work during 1995. A key
featurc of this integration is the development of interim or preliminary modeling products,
based upon the initial tield observations of 1994, that can be used to begin to evaluate the
central hypotheses (lake/river and prey switching). Although much of this preliminary modeling
would involve “educated conjectures” regarding key coefficients and parameters in the model,
the reviewers felt that such efforts would help refine the 1995 field sampling effort. In
particular, performing sensitivity analyses to understand which mode| parameters are most
important will be essential for prioritizing field work over the next few years.

Consequently, the modeling component of project 95320 must identify interim modeling
products that can be used to assess our ability to simulate PWS. These interim products should
be designed for use in sensitivity analyses to provide useful information for guiding future ficld
sampling. These interim modeling products should be part of an overall modeling plan that
identifies which components of the comprehensive numerical model will be developed first, and
how these components will be applied. The plan should also indicate what significance the
interim model products have to the overall objectives of project 95320 in case we are unable to
develop adequate numerical descriptions of certain keystone processes such as salmon predation
rate. This project should also stay in close communication with project 95089 (“Information
Management System”), and should investigate the possibility of co-developing X-Mosaic
products for distribution or as servers on the Internet.

95320-M: Observationul Oceanography in Prince William Sound and the Gulf of Alaska

This program will continue to utilize welf-established oceanographic techniques for
monitoring oceanographic conditions in PWS. The principal investigator is examining possible
vessels of opportunity for winter surveys, which are not possible under the current budget, and
these efforts should be continued. In 1995 it is essential to begin investigation of fine-scale
oceanographic features in PWS, as these may strongly influence the distribution of plankton and
nekton. The detailed study plan should indicate how regions in the PWS will be prioritized for
fine-scale oceanographic investigation, and how resources will be allocated to provide adequate

Chief Scientist’s Recommendation for Project 95320
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characterization of these more localized and short-lived phenomena while maintaining broad-
scale coverage including expansion into eastern PWS.

95320-N: Nearshore Fish

The detailed study plan for 1995 must include an explicit program that details how the
electronic data patterns obtained from the hydroacoustic instruments will be translated into
biologically meaningful information. In general, the program must address calibration of
instruments, determination of representative scaling factors for density estimation, and methods
for taxonomic identification of targets. The specific contents of such a program have been
described by Dr. Rose, who has also discussed this subject at length with the Principal
Investigator for project 95320-N. The hydroacoustic component of the forage fish investigations
(projects 94163 & 95163) must be part of this program as well to ensure comparable, high
guality data from both of the hydroacoustic projects.

The precise manner in which the hydroacoustic data will be used to address the key
scientific hypotheses driving project 95320 must also be' described in the detailed study plan. I
am concemmned that some investigators may not understand the potential limits of interpreting
hydroacoustic information (see the example cited above under project 95320-E [Juvenile
Salmon and Herring Integration]).

95320-Q: Avian Predation on Herring Spawn

The database being developed by this project will be much more meaningful with an
additional year’s of data, especially utilizing the proposed technique of video image analysis for
counting birds. Understanding the importance of avian predation on herring spawn will
conltribute to more accurate estimates of egg loss for use in ADF&G’s current models for
predicting herring spawning biomass. This project is also generating valuable information
related to the importance of herring spawn in PWS for migratory waterfowl and resident

seabirds.

However, given the growing consensus that egg survival and embryo mortality are not
as important to herring recruitment as juvenile survival, it seems likely that in FY96 T will
recommend reallocating the resources from this project toward juvenile herring over wintering
and survival research. Finally, you should note that the BPD for project 95320-Q proposes
collecting (i.e., shooting) 30 glaucous-wing gulls and 30 surf scoters for dietary analysis in
1995,

95320-S: Disease Impacts on PWS Herring Populations

This project is being implemented through a competitive solicitation by ADF&G. The
proposed work effort for this project will be based upon submissions that are currently
confidential. I will have the opportunity to review the scope of work for the successful offeror
before it is finalized. The role of this project in the herring research effort proposed for FY95
funding is discussed in my memorandum of September 26, 1994, regarding herring research and
monitoring in 1995.

Chief Scientist’s Recommendation for Project 95320
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95320-T: Juvenile Herring Growth and Habitat Partitioning

There was general agreement armong the reviewers that improving our understanding of
Jjuvenile herring populations is a critical to creating a capacity to predict herring returns. The
preseatation of the near-term goals of this project at the workshop, however, was vague. A
critical first-year goal of this program should be to identify sites in PWS that can be used to
conduct an annual survey for juvenile herring. This project should go forward only if the
detailed study plan clearly indicates the short-term goals of this project and the testable
hypotheses that will be investigated. The role of this project in the herring research effort
proposed for FY95 funding is discussed in my memorandum of September 26, 1994, regarding
herring research and monitoring in 1995.

95320-U: Somatic and Spawning Energetics of Herring and Pollock

The role of this project in the herring research effort proposed for FY95 funding is
discussed in my memorandum of September 26, 1994, regarding herring research and
monitoring in 1995. I now recommended this project receive the funding requested for FY935 as
ADF&G has promised to develop a stock/structure model of the PWS herring population in
1995.

95320-Y: Variation in Local Predation Rates on Hatchery-released Fry

There was agreement among the reviewers that a small component be added to project
95320 to assess the impact of bird predation on salmon fry during the period immediately after
release, as this source of predation could have a major impact on mortality. Data collected by
this component could have important implications for fry release strategies.

This component need not be as elaborate as the BPD for project 95320-Y. The purpose
of the project should be to determine if this source of predation is of an order of magnitude that
could influence overall juvenile salmon survival in PWS. The project should be able to go
forward for a fraction of the cost proposed ($161,200).

Chief Scientist’s Recommendation for Project 95320
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ANSTITUTE OF MARINE SCIENGE

UNIVERSITY OF ALASKA
FAIRBANKS, ALASKA 99701

13 October 1994

Jim Ayers, Executive Director
EVOS Trustee Council S e
645 G Street e
Anchorage, Alaska 938501 o C

Dear Jim,

As the affirmed "“Lead Scientist” for the 94320 Prince William
Sound System Investigation, I am reporting to you and the Trustee

Council - via this communication - on the status and-
accomplishments of the 1994 field season. You will soon be

receiving formal critiques from peer reviewers and the EVOS Chief

Scientist, Dr. Spies, as well. The successful completion of a

three-day mandated review of the program in Cordova last week

prompts my unsolicited report. I thought you and the council

might value a view from inside the program.

Concerns about bringing a full-blown, multi~-million dollar
effort to life instantaneously in April were well founded. In
fact, some of the research had to be time-phased during the
summer primarily as the result of critical equipment delays.
Even with these delays, a surprising amount of the science was
accomplished from day one, largely as the result of ADF&G (Mark
Willette) efforts to arrange for 1logistic . support, and
inventories of supplies and equipment available at the University
and elsewhere. By the end of the fiscal year in September, all
major equipment 1items were on hand and most had either been
applied to collecting field data or were at least field tested.
The acoustic doppler current profilers and the aquashuttle and
optical plankton counter are examples of late arriving major
equipment that was successfully employed near the end of the
field season.

As you recall, I served as Chief Scientist in the field on two of
the four major cruises aboard the F/V Alaska Beauty, the command
vessel for SEA research this summer. Mark Willette served in
~this capacity for the other two cruises. I felt it necessary to
establish a strong local presence to assure that questions
arising from the multi-vessel, interdisciplinary program would be
handled expediently from the vantage of being on site. Although
the summer had it’s share of minor glitches (breakdowns and
equipment failures), the overall cruise plan for cooperative work
from the ocean trawler, two seiners, a fry skiff and support
vessel, and the acoustic skiff was rarely compromised. Overall,



we actually collected more data than had been planned because of
the dedication of vessel operators and the scientists in the
field. '

The external reviews of SEA will reveal some areas of continuing
concern. These are legitimate critiques and will be addressed as
such. The workshop last week in Cordova provided the opportunity
to discuss some very interesting results relative to the
structure and function of the Prince William Sound Ecosystem.
Exciting preliminary data support many of the principal
hypotheses guiding the study. In a way it is a shame that time
precluded the workup and presentation of all results. I judge
that between 20 and 30 percent of the observations from completed
(and ongoing) summer/fall studies were on the table for the
review. Everyone is working hard now to compete these analyses.

In my capacity as Lead Scientist, I make the following
observations. for what I hope to be a continuation of the program
initiated in April:

1. The council might wish to explore the possibility of
funding SEA research at the Prince William Sound Science Center
directly rather than passing the funds through the University of

Alaska Fairbanks. For reasons that are beyond my Tlimited
comprehension, a finalized RSA for work this summer was not
completed until August - four months after the research was

initiated. It is my understanding that many (but not all) of the
problems involved parts of the RSA related to complex work at the
Science Center. This unfortunate delay put great stress on
fiscal personnel (UAF, PWSSC and ADF&G) as they worked to resolve
‘the matter. Much of this discomfort found its way to the worker-
bee level which was unnecessary and largely detrimental to the
science. Many of these problems might be solved by passing funds
(from ADF&G) directly to the Science Center.

2. At the direction of the Chief Scientist, we are
exploring the development of a single integrated DPD for the
SEA95 program. This approach has the advantages of forcing
tighter cooperation between all projects around tests of
principal hypotheses, and provides a much more representative
document for review. Such a single plan will reguire considerable
effort to develop, but in the long run should prove much more
useful to the process. I strongly recommend we proceed in this
direction.

3. There is strong desire arising within SEA to bring our
results into the arena of peer-reviewed manuscripts for the
scientific literature. I envision a series of single and multi-
authored papers stemming from our work this summer. As lead
scientist, I am encouraging my agency colleagues (who may not
feel quite the pressure to publish) to participate in this
activity as well. In terms of the voracity of the results, a
successful peer reviewed article for a respected journal will far
outweigh an unpublished report. No one in the professional
academic circles receives much credit (if any) for writing
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reports. In this regard, I am suggesting that annual reports of
progress draw heavily on manuscripts being prepared for formal
review (when and where appropriate).

4, There is an effort to bring a strong component of
program management to each of the other multi-project programs in
the region. Because of the need to bring personnel together each
year for internal planning purposes (logistics, program
direction) I recommend that the Council authorize small
management budgets for these purposes. Something on the order of
$30~-40K would provide travel, and secretarial support to deal
with integrative (external and internal) tasks that will assure
appropriate contacts are made to move the science ahead. With
principal investigators scattered between Seward, Cordova and
Fairbanks, we (SEA) need more than internet and conference calls
to address internal future planning and data integration. The
ability to move people around for face-to-face collaboration is
essential in my view.

In authorizing funding to support the FYS84 320 program for Prince
William Sound, you stated in April that "“Future direction and
leadership of Project #94320 warrants further evaluation by the
Chief Scientist, the Executive Director and the Trustee Council”.
In that vein, I am happy to stand for review, and if found
lacking will certainly bow to the desires of the Council. Through
interactions in workshops, and my participation in planning and
leading the .first year of SEA, you have pretty much seen my bag
of tricks. I have no doubt that there are others in the wings
who could do as well or better than I. Despite the work, the
past year has been a welcomed and challenging experience for me
and one that I will continue to address with vigor if you and the
Council so desire. Please advise.

In closing, and for the record, I thank my colleagues in ADF&G,
in the Prince William Sound Science Center, in the Prince William
Sound Aquaculture Corporation, in the Forest Service, and at the
University of Alaska Fairbanks for their huge cooperative effort

this summer and early fall. While much remains to be done, SEA,
in my view, has demonstrated the ability of academics and agency
personnel to work cooperatively and productively together. In

roughly the space of a year, a very signhificant interdisciplinary
program has arisen under EVOS Trustee Council sponsorship that is
contributing to a much improved understanding of the form and

function of the Prince William Sound ecosystem. This
understanding will almost certainly provide a strong basis for
restoring the injured resources in the region. For me, it was

gratifying to have had a hand in bringing this program to Tlife.

Sincerely,

R. Ted Cooney, Professor of Marine Science
School of Fisheries and Ocean Sciences
University of Alaska Fairbanks
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To: - James Ayers, Executive Director
From: Dr. Robert B. Spies, Chief Scientist
Re: © Recommendations on pink salmon monitoring for 1995

On September 29-30, I conducted a review of pink salmon
monitoring needs for 1995 in Prince William Sound with the help of
core reviewers and salmon biologists. During the course of the review
the monitoring and restoration projects proposed for the 1995 work
plan were evaluated by the peer reviewers.. There is a separate
group of projects, mainly those in the 94320 package. that address
research needs for pink salmon in the context of the spill area
ecosystem; those projects are not covered in this memo but will be
reviewed in Cordova on October 4-6, 1994 and subject to a separate
memo. The purpose of this memo is to summarize the monitoring
workshop and its findings and to present a recommendation to you
for pink salmon monitoring and restoration in the 1995 work plan.

Summary and recomimendation

A successful workshop was held on monitoring and
restoration needs for pink salmon. The common goal of the
monitoring and other restoration projects proposed is to
provide better tools for monitoring the wildstock
component of the run. Better estimates of the wildstock
component will allow better management of the harvest,
and thereby make it possible to restore wild stocks of pink
salmon. Current tools for stock size assessment are mainly
aerial surveys (ADF&G base funding) and coded wire
tagging (94320B).

There was great support for insitituting thermal mass
marking (TMM) as a replacment for CWT. This method is
technically superior to CWT as it is possible to mark all of
the hatchery incubated fish, eliminate the criticisms of the
CWT technology, and improve inseason management. The
Trustee Council could make a lasting contribution to the
protection of wildstocks by funding the conversion toTMM.
The EVOS: Trustee Council should only provide funds for the
transition to this new technology, however, if the future
cost of sustaining the thermal mass marking is such that
ADF&G can assure the Trustee Council it will sustain the
program with base funding. Also, there needs to be a
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committment from the Prince William Sound Aquaculure
Corporation (PWSAC) that it will maintain the TMM
proceedure in its hatcheries. The key to this sustainability
is an estimate to be provided to me in the next 10 days by
biologists from ADF&G and PWSAC manageris: of the cost of
the transition to the TMM program, both during the
proposed transition period and in the future.

A second tool that could be instituted for better
management of the run to protect wildstocks is a change of

run timing .and instituting remote releases/returns of —-

hatchery fish. -~ There are many biological, economic and
social/political issues in making such changes and the scope
of such an effort is larger than the perview of the EVOS
Trustee Council. However, if Trustee Council funding can be
used to leverage such changes these could also potentially
provide lasting protection to the wildstocks. If the Trustee
Council were to enter this arena it may be by way of a
planning effort in conjunction with the Regional Planning
Team.

Finally, a proposal from the PWSAC was presented and
discussed. The scope of the proposed effort is very large,
encompassing stock identification, enumeration, direct
restoration, monitoring, and improved mangement. The goal
of all of these activities is again to restore wildstocks of
pink salmon. The PWSAC proposal also includes the two
activities mentioned above (TMM and altertion of hatchery
runs). The PWSAC effort is proposed within the context of
other efforts, studies and restoration efforts on pink
salmon salmon. There was support for several aspects of
this proposal: monitoring of stock baselines, research on
genetic interactions of wild and hatchery stocks, and, as
mention above, TMM and altertion of hatchery runs. There
was little support for widespread taking of wildstock eggs
- for hatchery incubation and subsequent release of the fry
in the original streams. Instead an alteration of the
proposed genetic manipulation experiments was proposed
to include one or two streams where concerns about the
possible deleterious effects of hatchery rearing on genetic
fitness could be tested through several generations on a
small scale. ‘

Studies reviewed in the workshop

2
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95076 Effect of oil on straying ..

95137 PWS salmon stock identification

95191 A/B Early life history stage mortality

95024 Enhancement of wild pink salmon

95069 Restoration of salmon of special importance to natives
95139A/B Spawning channel/marine barrier bypass-Port Dick Creek
95006 Paint River salmon’ developmeént '

95065 PWSAC: Pink salmon fry mortality

95079 Restoration through small scale hatcheries

953208 Stock idetification by coded.wire tagging .
85320C Otolith thermal mass marking of hatchery reared fish
95320K  PWSAC: Experimental fry release

95093 PWSAC: Restoration of wild stock pink salmon

In addition to these studies there were several others (e.g., -
95320A, salmon growth and mortality; 95320E, juvenile salmon and
herring integration; 95320 N, the nearshore fish/hydroacoustics
study; 95320Y, variation in local predation rates on hatchery
released fry) which will be considered in the review of the SEA
package, 94320). Project 95165 (Genetic stock identification) will also
be reviewed in a mini-workshop on fish genetics for stock

~ assessment to be held on October 7th in Anchorage.
Structure and format of the workshop

We began the workshop with a review of results of past
Trustee Council sponsored studies of pink salmon damage and
recovery. This was followed by a summary of the 1994 pink salmon
run in Prince William Sound. These presentations were made by Sam
Sharr of ADF&G. A long group discussion ensued on the tools needed
for better managment of wild stocks of pink salmon. As with the
herring issue, stock identification (including separation of wildstocks
and hatchery stocks) was a key issue. Another part of the workshop
was devoted to ecotoxicology. The main ecotoxicological issues were
the continued investigations of high egg mortality in oiled streams
(95191a/b) and the possible effect of oil on rate of straying or
homing to the natal stream (95076). A large portion of the second
day of the workshop was devoted to a discussion of the PWSAC
proposal for broad scale restoration of wild stocks. As a result of this
process the needs for further information were identified with
reference to the proposed 1995 work plan projects. Towards the end
of the meeting, Dr. Phil Mundy, the main reviewer, also had a chance
to present his views of the priorities in pink salmon restoration. The

3



written comments from Dr. Mundy were also supplied to me
following the review.

Significant general - findings of the workshop

1. The aerial survey method and coded wire tagging are appropriate
management tools for stock identification for the purposes of in
season management. However, TMM is generally regarded as a
superior method for differentiating wild stock fish from hatchery
fish and would improve the ability of ADF&G to manage the return
for protction of wild stocks. '

2. Genetic research carried out on a few streams using the methods
proposed for marking salmon could provide very useful information
on straying rates and other aspects of pink salmon population
genetics. Questions raised during the review with regard to the long-
term effects of hatchery incubation of wild stock eggs might also be
answered during such a review. The state geneticist might be
favorably inclined to approve small scale genetic manipulation of
stocks for the purposes of answering such questions.

3. There was little support from salmon biologists for direct and
broad-scale intervention in wild streams with hatchery incubation of
eggs and subsequent return of juveniles to the stream of origin. In
the judgement of most of the salmon biologists, including the state
geneticist from ADF&G, the risk of introducing undesirable traits
leading to poor fitness of stocks outweighed the potential advantages
from such a program. '

4. The studies on the effects of oil on the natal habitat (95191)
should be continued to their logical conclusion. If there are enough
fish available from the 1993 brood year experiments when they
return (there was a large release of fish that had been exposed as
eggs and fry) then the study should perhaps continue through the 7

generation. This would mean extending the research through 1996.

5. The proposed studies of the abnormally high mortality of pink
salmon fry at Cannery Creek Hatchery in 1993 and at Cannery Creek
and AFK Hatchery (95065) in 1994 were not favorably received.
Although this is an important problem and is of significant concern,
there is no demonstrable link to the oil spill and no way to show a
link with the results of the study.



Implementing improved pink salmon monitoring and
management in- Prince William Sound '

There are several more steps needed to firm up my
recommendations to you on pink salmon projects for 1995. In:
addition, there are some longer term planning efforts that need to go
hand in hand with implementing improved managment for the
purposes of wild stock pink salmon restoration. First, with regard to
the implementation of thermal mass marking a proposal jointly
developed jointly by ADF&G and PWSAC to include costs for the
transition to TMM and estimates of the annual cost of TMM. We then
need a department-level decision on whether they can committ to
TMM once it is developed. If the transition costs are reasonable and
the annual costs are sustainable by base ADF&G funding then I
would recommend that the Trustee Council fund the transition.
Secondly, the other major action that could help restore the
wildstocks would be to separate the harvest of hatchery stocks from
the wild stocks by separating the runs in time and space. This would
entail a major review on the part of the Regional Planning Team.
There would be a series of important desions to be made with
economical/political/social implications for the fishing community. If
the Trustee Council is interested in exploring such an option then a
process needs to be identified and a plan developed for Trustee
Council participation. Thius is an apporach that I would be willing to .
explore with the help of Dr. Mundy, put it will take some time. '
Perhaps the best way to handle this issue is to defer any immediate
Trustee Council action until the appropriate participants have been
contacted and the potential role of the Trustee Council can be better
defined in such a process.

Summary of recommendations by project
Below is a tabular presentation of my recommendations

developed from the review process. These recommendations are not
meant to preclude a careful budgetary review.



Project Short title Recommendation

No.

95076 Effect of oil on Fund as a .follow up on damage
straying assessment; however could be

eliminated if there is a request for
significant reduction of the overall
1995 budget. This project not’ likely
to contribute to improved
management. .

95137 PWS salmon Defer funding; -addresses only-
stock salmon species in PWS not shown
identification to damaged by the spill

95191A/ Early life Continue funding as requested.

B history stage
mortality

95024 Enhancement of Combined with the PWSAC
wild pink proposal
salmon ,

95069 Restoration of  Combined with the PWSAC
salmon of proposal
special
importance to
natives

95139A% Spawning Defer funding: link to damage

B channel/marine questionable, low probability of
barrier bypass- success, also doubts about cost-
Port Dick Creek benefit; goal appears to be to

produce fish for harvest

95006 Paint River Do not fund; low technical merit;
salmon weak link to spill (Paint River was
development not oiled).

95065 PWSAC Pink Do not fund; no demonstrable link
salmon fry between oil spill and abnormally
mortality high mortality of pink salmon fry

at some hatcheries in 1993 and
1994
95079 Restoration Do not fund; there may be

through small  significant new risks to wild stocks
scale hatcheries through operation of another

hatchery



95320B Stock

Fund; a year’s overlap will still be

identification needed if the TMM program is
by coded wire instituted. i
tagging -

95320C Otolith thermal
mass marking
of hatchery
reared fish

Fund only if transition casts are
reasonable and ADF&G committs to
long-tern base funding. °

95320K  PWSAC
experimental
fry release

Fund; this is needed for 95320
program.

95093 PWSAC
Restoration of
wild stock pink
salmon

Recommendation awaits a revised
proposal. ‘

aa M. McCammon
P. Mundy
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S ClENCES October 22, 1994
To: Mr. Howard Ferren, Special Projects Manager, Prince William
Sound Aquaculture Association (PWSAC)
From; .Dr. Robert Spies, Chief Scientist, Exxon Valdez Oil Spill Trustee
Council

Thank you for your latest proposal, “Restoration of PWS natural
spawning salmon resources and services overview: An integrated and
collaborative approach”. I have reviewed this proposal on behalf of Jim
Ayers with the help of several reviewers. We would like to continue to help
in the evolution of this proposal and we have responded as quickly as we
could. It is obvious that PWSAC has made a good effort to produce a
comprehensive proposal to address restoration of pink salmon wild stocks
injured by the Exxon Valdez oil spill. This proposal has to be considered
within a complex context of oil spill injury to stocks, hatchery and wild stock
interactions, management and harvest activities, as well as the
responsibilities of several institutions beyond the Trustee Council. In this
memo I hope to outline some of the issues that came up during the course of-
the review in order that we can engage in a reiterative process of focusing the
proposed effort in a direction that will be most helpful to the Trustee Council
mission.

1. The Trustee Council has committted to a long-range study of pink salmon
in the PWS ecosystem and project 94191 is indicahng that the main
continuing injury that appears to be tied to oil is the higher rate of embryo
mortality in oiled streams compared to unoiled streams in southwest PWS.
What you have proposed to deal with this problem is meant to lead to direct
supplementation to bolster production of the ofled streams. Since the type of
intervention that is ultimately cnntemplated involves mampulatxons of the
survival of early life history stages in the wild stocks, it carries with it the
potential to deselect the populations for certain adaptive genetic
combinations This has been discussed in the recent review meetings and the
revised proposal is responsive to this concern in that it is configured to
directly address the survival through the second generation of supplemented
fish in a pilot study mode. It should be clear from the onset that this is an

experimental approach where we will be trying to bring to bear the best
approaches currently available to answer this question. There should be no
expectation that these experiments will necessarily provide unequivocal
answers to the questions that need to be answered with regard to the risks to
wild stocks from supplementation, or in fact will lead to wide spread
supplementation in the near future.

2. It is clear that there has been a histary of discussion of the issue of remote
releases to potentially solve the problems of wild stock-hatchery interactions.
Your proposal contains a request for funds for this type of work and a
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propasal for an immediate remote release of a large number of fry in the

spring of 1995 in PWS. A workable solution to the challenge of maintaining Ty
hatchery production without further harm to wild stocks has serious ~
biological issues and has to take place within a context of other institutions

and past work on this problem (e.g., the Phase III Salmon Plan). Information

from ADF&G indicates that remote releases of fry this spring may be

problematic and require permits that may not be immediately forthcoming.

Clearly if the Trustee Council could help to resolve this issue it may be of

great benefit to the injured wild stocks, but this might best be done as backing

for an initial planning effort in a multi-institutional (ADF&G, Regional

Planning Team, PWSAC, Board of Fish, EVOS TC) framework. If , for

example, PWSAC could solve some of the gear group allocations issues

among its members then this might lead the way to implementation of

biologically sound solutions, if they exist.

3. Work such as stock baseline inventories and assessment of stream
conditions need to be planned within the historical context of ADF&G efforts
and archive information as well as their future plans. The objectives of this
work need to be better defined. More planning needs to take place in order to-
make the work truly integrative of past and future programs.

4. The goal of putting local residents to work on active restoration of the
Sound is a laudable and one that the Trustee Council will look favorably on. I
hope we can retain this feature in the evolving proposal.

5. The genetics work proposed for PWS will require an Environmental
Asgsessment or an Environmental Impact Statement. It is unlikely that the
actual work would commence in the coming year.

6. Finally, we encourage PWSAC to identify a strong scientific leader that can
embrace all aspects of this project, command the respect of the local
population as well as the community of salmon biologists in Alaska.

Given all these considerations it is my opinion that the Trustee
Council should provide for funds so that this proposal can continue to
develop and evolve during 1995, Given the recent progress and partnerships
that are evolving in this process and the need to obtain an EA or an EIS for
the pilot work, something in the range of 100 XK in funds for environmental
compliance work (EA or EIS) and for planning for 1995 seems appropriate.
Please let me know your thoughts on these issues.

CC  Ayers
McCammon
Sullivan
Brady
Seeb

TOTAL F.33
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September 26, 1994

To: James Ayers, Executive Director W
From: Dr. Robert B. Spies, Chief Scientist ¥4
Re: - Recommendations on herring research and monitoring for 1995

On September 12-13, I conducted a review of herring research and
monitoring needs for 1995 in Prince William Sound with the help of core
reviewers and herring biologists. During the course of the review the projects
proposed for the 1995 work plan were evaluated by the peer reviewers. The
purpose of this memo is to summarize the meeting and its findings and to
present a final recommendation to you for herring research and monitoring
in the 1995 work plan. I will also propose a general plan for gradual
implementation of herring research and monitoring in Prince William
Sound.

Summary and recommendation

A successful workshop was held on research and monitoring needs for
Pacific herring. Current tools for stock size assessment and forecasting year
class strength, aerial surveys (ADF&G base funding) and egg deposition
surveys (95166), should continue and be supplemented by development
during 1995 of an indexing survey (95320 T) to be implemented in 1996. It is
not feasible to implement large-scale coded wire tagging of herring (95051) at
present. The project on movement or larval and juvenile herring (95057)
should be delayed until 1996. The reproductive impairment (95074) and
disease impact work (95320S) should continue and be closed out in 1996. The
work on herring somatic and spawning energetics could start but its full
development within PWS is hindered by lack of a stock composition model.
Management and coordination needs to be immediately improved in order
for the work on herring to move forward in a efficient manner--a coordinator
and chief investigator needs to be identified. In addition a synthesis of all
available information on Pacific herring in PWS and development of a stock
composition model should be a prerequisite for any work undertaken beyond
1995.

Studies reviewed in the workshop

95166 Herring Natal Habitat :

95051 Large-scale coded wire tagging of herring

95057 Movement of larval and juvenile fish

95320T Juvenile growth and habitat partitioning

95165 Genetic stock identification

95074 Reproductive impairment

953205 Herring disease

95320U Somatic and spawning energetics of herring and pollack

Plarmitas Court Suite o= ot ernnerre . L0y OGN



In addition to these studies there were several others (e.g., 95320 N, the L J
nearshore fish/hydroacoustics study; 95163, Abundance and distribution of
~ forage fish) whose integration with the herring work was considered). Project
95165 (Genetic stock identification) will also be reviewed in a mini-workshop

on fish genetics for stock assessment to be held on October 7th in Anchorage.
Structure and format of the workshop

We began the workshop with a review of the current status of the
herring resource in Prince William Sound. This was led by John Wilcox of
ADEF&G with significant help from Evelyn Biggs-Brown. This summary was
followed by a long group discussion of the possible factors constraining
herring production and recovery. An effective tool during this discussion for
matching needs and proposed actions was a population dynamics matrix
consisting of the potential important limiting factors (e.g., food. water
temperature, predation, toxicity and disease) arrayed against the various life
history stages (e.g., egg, larvae, ]uvemle and adult). This was followed by a
discussion of the stock identification issues (particularly in relationship to the
proposed projects on coded-wire tagging and genetics). As a result of this
process the needs for further information were identified with reference to
the proposed 1995 work plan projects. Towards the end of the meeting, the
reviewers also had a chance to present their views of the priorities in herring
research. The written comments from the reviewers (Drs. Phil Mundy, Jake
Schweigert, Max Stocker) were sent to me following the review. A set of notes
on the meeting was also provided by Evelyn Biggs-Brown.

Significant general findings of the workshop
Organizational

1. There is a need to summarize the status and history of the herring resource
in Prince William Sound and our understanding of the factors that have
affected it. This will be a benchmark from which a rational program for
herring research and monitoring can be constructed. It should also probably
be revised annually. All reviewers concurred with this finding.

2. There is a need for a scientific coordinator for herring research and
monitoring to ensure the most effective integration and application of prcject
activities towards herring restoration goals.

Technical
1. While the egg deposition and aerial survey methods are appropriate

management tools for estimating the size of the adult spawning biomass, the
best predictor of the strength of a year class will be the abundance of year 0+



juveniles. This data is not currently being collected, and a program to obtain
this information needs to be developed. If the Juvenile Herring Growth and
Habitat Partitioning project (95320T) goes forward the first year will be
devoted to developing the indexing stations for such an annual survey of O+
age class herring. ‘

2. There needs to be a reigning hypothesis and model of stock structure of
herring in PWS before a substantial amount of the genetic work is carried out.
The simplest hypothesis would be a one stock hypothesis. It is very unlikely
that allozyme analyses (a standard technique for genetic stock separation) of
herring will reveal more than one stock in PWS. Similarly, mitochondrial
and nuclear DNA work done elsewhere on Pacific herring stocks have not yet
produced anything very promising in terms of finding more subtle
differences. It may be worth investing a modest amount of funds in pursuing
some of the newer molecular techniques, but it will probably take at least a
year before these would begin to provide answers.

3. It is unclear how useful hydroacoustic surveys of herring would be in
providing information for management. The spawn deposition and aerial
surveys now carried out by ADF&G and the indexing surveys of 0+ age class
juveniles developed in the next two years would probably provide enough
information for management. The calibration of hydroacoustic survey data
with that of the other three methods and the overall interpretation of stock
abundance could be problematical.

4. The coded wire tag studies will require a long-term commitment of Trustee
Council funds. A great number of juvenile fish will have to be tagged to get a
good recovery. There is considerable doubt that the fish in possession of all
the processors would be accessible for tag recovery. The overall chances for
success of this project are considered to be very lowat this time. -

5. Gathering information on egg loss and embryo mortality in the natal
habitat project is of lower priority . It is unlikely that such studies will
contribute anything to the overall improvement of year-class strength
predictions; the best predictor is likely to be 0+ age class abundance.

A plan for gradual implementation of herring research and monitoring in
Prince William Sound

Population dynamics

In 1995 natal habitat monitoring (95166) and aerial surveys (ADF&G
base funds) should continue to provide the basic information on spawning
adult biomass for PWS as well as a possible modest effort in modeling egg loss
and other factors in early life history affecting age class strength. The juvenile
growth and habitat partitioning project (95320T) should develop a series of



indexing stations for eventual use in sampling of juvenile herring. This
development would be conducted in conjunction with work in the SEA
program now targeting the survival of juvenile pink salmon. The :
reproductive toxicology (95074) and disease work (95320S) would be continued
to determine the potential effects of oil on herring reproduction and the
effects of disease on population size. A modest amount of work on somatic
and spawning energetics could be started (95320U), but this work cannot be
completed satisfactorily until a stock structure model is in place. A herring
research and coordinator should be appointed and a stock structure model
implemented.

In 1996, when more data on oceanographic conditions in the Sound are
available, it may make sense to implement the study proposed this year on
Movement of larval and juvenile fish (95057). Projects 95166 and 95320T
would be continued as providing the basic information needed for forecasting
stocks in the management of the fishery. Projects 95074 and 953205 would
probably be closed out.

Stock identification

In 1995 a stock structure model needs to be developed for guiding this
whole effort. In addition a very modest investment of funds in pursuing
some of the newer molecular techniques that might be more powerful for use
in stock separation should be made. The coded wire tag studies would be
deferred until such time that new technology, the circumstances of
harvesting or information on stock structure indicates that such an effort will
have a higher chance of success than is apparent now. Any activities beyond
1995 will depend on more encouraging results from the genetics work.

Summary of recommendations by project

Below is a tabular presentation of my recommendations developed
with the help of the reviewers. Funds for the stock model development and
herring research coordinator might come from savings realized in 95166,
95320T or another source. These recommendations are not meant to preclude
a careful budgetary review.
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Project No. Short title Recommendation
95166 Herring Natal Fund spawn deposition surveys, and
Habitat historical habitat data base
ADFA (- development Only/';‘\ gg loss and embry
survival work not likely to contribute
to improved management.
95051 Large-scale coded Defer funding; low probability of
wire tagging of success at present.
herring
95057 Movement of Defer funding; reconsider when SEA
larval and oceanographic data are available.
juvenile fish
95320T Juvenile growth  Fund juvenile abundance survey
ADFac and habitat development and some diet, predation
partitioning and co-occurring species work;
cytogenetics work of lower priority.
95165 Genetic stock Possibly fund some exploratory work
identification with new DNA technology; subject to
‘ - another review on 10/7/94.
95074 Reproductive Continue funding as requested.
' impairment
95320S Herring disease ~ Fund as requested.
95320U Somatic and Fund preliminary effort at about 50K;
spawning possible increases in 1996.
ADEG energetics of

herring and
pollack

CC. M. McCammon
P. Mundy
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S clENCES October 21, 1994
To: - James Ayers, Executive Director
From: Dr. Robert B. Spies, Chief Scientist
Re: Recommendations for fish genetics research for 1995

On October 7, I conducted a review of fish genetics research needs for
1995 with the help of several reviewers and biologists from the Alaska
Department of Fish and Game. During the course of the review the fish -
genetic projects for pink salmon, herring and sockeye salmon proposed for
the 1995 work plan were evaluated by the peer reviewers. There were also
separate reviews that addressed the overall needs for each of these species and
each review is the subject of a separate memo. The purpose of this memo is to
summarize the genetics workshop and its findings and to present a
recommendation to you for fish genetics work in the 1995 work plan.

Summary and recommendation

' A successful workshop was held on fish genetic research needs for pink
salmon, sackeye salmon and herring. The common goal of these restoration
projects is to provide better definition of the stock structure of several
fisheries--the Prince William Sound fishery for herring and pink salmon and
the Upper Cook Inlet fishery for sockeye salmon. Better estimates of the stock
structures of these fisheries will allow better inanagement of the harvest, and
thereby make. it possible to restore the components of these stocks that were
affected by the oil spill. In addition, the salmon genetics studies should help
clarify the stock issues relative to a variety of supplementation efforts that are
being proposed for salmon. ‘

Overall the reviewers were impressed with the very high quality of the
sockeye salmon genetics research on Upper Cool Inlet that has been
accomplished in the last three years. The investigators have made a major
contribution to this field and to the ability of the ADF&G to better manage
this fishery. Should the Trustee Council elect to support further genetic work
on any of the three species, based on the sockeye results to date we can be
assured that the quality of the work will be excellent. Excellent progress has
been achieved since these studies started in 1992. Analyses of several
thousand fish from more than 30 locations in Upper Cook Inlet streams for
allozyme frequencies at more than 60 loci has allowed the establishment of a
- comprehensive baseline for the major stocks of sockeye contributing to the

mixed stock fishery. Although in extensive proof testing the Kenai River fish
have been allocated correctly at an accuracy exceeding 80%, the considerable
within-drainage genetic heterogeneity observed presents some remaining
difficulties that further work with the use of DNA markers may eventually
solve. Alternatively, the Russian River substock in the Kenai drainage
allocates at an accuracy of around 90% in the simulations based on the current
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allozyme analysis, so this may provide an immediate marker for Kenai River
fish at a higher precision. The managers of the Upper Cook Inlet fishery
appear to be ready to accept use of the genetic stock identification tools as they
are currently developed for in-season management, so the Trustee Council
appears to have accomplished its major goal of providing a tool for better
management of this fishery. In a related memo on sockeye salmon I outline
the wider issues and evidence relative to a potential problems for sockeye
salmon in the Kenai River drainage. The recommendation there is for a
reduced level of funding for sackeye restoration work in 1995 in view of the
lessening possibility that there is a serious problem with adult returns from
the 1989 and 1990 brood years. The basis of this recommendation is solely the
lessening concern for the effect of the spill on the resource; the quality of the
research is among the best that the Trustee Council has supported.

There were two aspects of pink salmon genetic investigations--stock
identification and potential genetic damage from the spill. The main body of
results are not yet available from the stock identifications studies carried out
with 1994 Trustee Council funding (94320 D). Administrative procedures to
award the contract have recently been completed and the contractor is
proceeding with the analyses of pink salmon collected over the past two years.
These studies include a strong component of molecular marker work, as the
main result of more classic allozyme work may be only stock structure
separations due to run timing and place of spawning in the stream (intertidal
versus upstream). The second component of the pink salmon genetics work
are investigations of the underlying genetic nature of the differences observed
in egg mortality rates between oiled and unoiled streams. It appears that gross
genetic abnormalities that would be detectable by flow cytometry are not
different between oiled and unoiled streams and most likely do not explain
the higher mortalities of eggs, as predicted by reviewers several years ago.
Detecting microlesions in the genome of fish from oiled streams that might
explain the differing rates of egg mortalities will be very challenging.
However the reviewers and I think that further investigation is warranted.
The proposers for 95093 from the Prince William Sound Aquaculture
Association also attended the review and the reviewers and I, as well as the
Principal Geneticist from ADF&G, Dr. James Seeb, used this opportunity to
discuss the general nature of genetic risks in supplementation of wildstocks of
pink salmon.

Defining the stock structure of herring is clearly important if we are to
better manage the herring stocks that have apparently so precipitously '
declined in the last two years. Past work with the conventional allozyme
analysis has generally only been successful in defining differences in stock
structure over very large areas, e.g., the north Pacific, and the main genetics
reviewer is suggesting that a concerted effort be made with one molecular
technique. I am recommending that the herring genetics work be funded as

requested. '
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Studies reviewed in the workshop

95255 Kenai River sockeye salmon restoration (genetics component)
95320D PWS pink salmon genetics

95191A Oil related egg and alevin mortalities (genetics component)
95320D Herring genetics

95093 PWSAC: Restoration of wildstock pink salmon

Structure and format of the workshop

We began the workshop with a review of results of past Trustee
Council sponsored studies of sockeye salmon genetics presented by Dr. Lisa
Seeb. An extended discussion ensued about the application of the genetic
baseline for sockeye salmon and how it should be used in management of the
mixed stock fishery in Upper Cook Inlet.

This was followed by a summary of the progress on the pink salmon
work in Prince William Sound by Dr. James Seeb. Most of the presentation
involved a summary of a pre-hatchery study of allozyme frequencies in PWS
pink salmon. This was followed by a discussion of the results of the genetics
component of the pink salmon egg and alevin mortality investigations. This
provided an opportunity to revisit the PWSAC proposal for broad scale
restoration of wild stocks. Drs. Smoker and Gharret from the University of
Alaska, Juneau then presented an experimental design for examining the
phenotypic distribution of heritable egg mortality factors. The written
comments from Dr. May, the genetics reviewer, and Dr. Mundy, the
management applications reviewer, were supplied to me following the
review. In addition Dr. Chris Wood, a reviewer for sockeye salmon, read the
written materials supplied by Dr. Lisa Seeb on sockeye salmon genetics for the
review and supplied his comments.

Significant general findings of the workshop
Sockeye salmon

1. A very careful investigation has been planned whereby a comprehensive
baseline has been developed of allozyme frequencies for the spawning
populations contributing to the Upper Cook Inlet mixed fishery. The
investigators have gone to great length to proof test their data and prepare
themselves for mixed stock work. The genetic heterogeneity of stocks within
river systems, whereby some stocks from within the river system, more
closely resemble those from another river system than they do other
substocks with the same river, has some what decreased the power of the
methodology. This heterogeneity within rivers may also be contributing to

P.24-,07
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the within-river mixed fishery variance observed this year. The difficulties of

within river variance may be obviated by DNA data, however insufficient
data from any of the DNA studies currently exist to make this determination. 0
A DNA method can not replace allozyme work for in-season management, "

but it may prove useful for post-season analysis if the cost per sample (fish)

proves reasonable. A limited number of DNA studies have been carried out,

both within Alaskan agencies and with contractors in other states. The more

promising of these methods, mtDNA and microsatellites, with the less

promising, the growth hormone gene sequences, dropped from the study.

While numerous polymorphisms were noted for RAPDs, the main reviewer

did not think that this technique has the potential for in season use because of

the difficulties of obtaining consistent results between laboratories and the

dominant nature of most variants. The latest results obtained from the UA-

Juneau laboratory and from ADF&G should be pooled on an individual basis

to provide a more complete haplotype designation. '

2. The simulations to test the performance of GSI for sockeye in Cook Inlet
appear to be very rigorous and the results are promising. The most
appropriate implementation will depend upon tradeoffs of cost, reliability,

- and the number of populations to be distinguished. The most cost effective
procedure may involve differentiating a limited number of "stock groupings"
where populations that are difficult to distinguish are grouped together. We
recommend evaluation of a "two stock” model that evaluates only Kenai
River and others.

Pink salmon

1. The study of stock structure in pink salmon within the EVOS-affected area
has been well conceived and is being carried out in a systematic fashion. The
award of the contract to the Washing State University group was logical and
the initial results demonstrate the capabilities of this group. The mvesngators
should be aware that the same considerations that dictate the sample sizes for
the allozyme work apply equally to the DNA work. In fact each individual
fish only supplies half the data for a single allozyme locus. If reductions in
the number of individuals need to be made, careful consideration should be
given to resultant confidences in haplotype frequencies. ‘

2. The two-fold greater embryo mortality observed between oil-contaminated
spawning habitat and unaffected habitat is certainly worth exploring further.
Pooling the family lots has permitted testing this relationship, but does not
permit potential testing of the reasons for the greater mortality. In order to
begin to unravel the effect one reviewer suggested that the investigators may
want to make and maintain single pair matings in the future and to save all
mortalities in 95% ethanol and in a fixative suitable for chromosomal
investigation. Making haploid embryos from affected and control habitats
may make the task of looking for chromosomal changes easier. Looking for
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single base pair changes at specific loci has, in the opinion of the reviewers,
only a small chance of success, but following several lines of attack on this
problem may eventually lead to its solution. .

Herring

1. Past attempts to define stock structure of herring using allozyme
frequencies have generally only been able to define differences between
widely separated populations. Therefore attempts to use allozyme frequencies
to define stock structure of pink salmon within Prince William Sound are
likely not to show more than one stock. The next obvious step is to use DNA
markers to determine if there are definable substocks using these molecular
techniques. The main reviewer, Dr. May, strongly recommends that all of the
available funds for the herring work be funneled into a vigorous attempt
using one methodology. An open RFP as it is currently formulated would

allow any marker system to be proposed, however the genetics reviewer feels

that a microsatellite DNA approach would be successful.
Summary of recommendations by project
Below is a tabular presentation of my recommendations developed

from the review process. These recommendations are not meant to preclude
a careful budgetary review.

P.be 27
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Project No. Short title Recommendation
95255 Kenai River Fund entire project at 50% of requested
sockeye salmon  funds for one more year.
restoration ‘
(genetics
component) -
95320D PWS pink Continue funding as requested
salmon genetics
95191A Oil related egg Continue funding as requested.
and alevin
mortalities
(genetics
commponent)
95320D Herring genetics Continue funding as requested
95093 PWSAC Recommendation awaits review of a

Restoration of
wild stock pink
salmon

revised proposal.

CC. M. McCammon
P. Mundy
B. May

F.gosue
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S ClENCECES Octgber 18, 1994
To: ~ James Ayers, Executive Director
From: Dr. Robert B. Spies, Chief Scientist
Re: Recommendations on sockeye salmon monitoring for 1995

On October 10th, I conducted a review of sockeye salmon restoration,
monitoring and research needs. During the course of the review the
monitoring and restoration projects proposed for the 1995 work plan were
evaluated by the peer reviewers in the context of past accomplishments of the
programs. There was a separate review of the genetics aspect of the sockeye
salmon restoration program and this will be the subject of another memo,
although aspects of this program will be included here for completeness. The
purpose of this memo is to summarize the findings from the monitoring and
research workshop and to present a recommendation to you for sockeye
salmon monitoring, research and restoration in the 1995 work plan.

Summary and recommendation

A successful workshop was held on the accomplishments of the
sockeye salmon programs and their future needs relative to damage from the
large escapements in 1989 into Kodiak Island and Kenai Peninsula streams.
There have been several goals of the monitoring, research and other
restoration projects:

1. to provide better tools for monitoring the mixed stocks of sockeye salmon
targeted by the fisheries in upper Cook Inlet in order to compensate for the
expected effects in 1994 and beyond in the Kenal River system from large
escapements in 1987 through 1989,

2. to continue fo monitor the potential effects of the large escapements to the
Kenai River system and several sockeye systems on Kodiak Island through
studies of limnological conditions in the lakes, the survival of fry and
production of smolt in order to more appropriately manage the ecapement
levels, -

3, to take other actions, such as support of hydroacoutic surveys and test
fisheries, to aid in season management in expectation of potential
reverberations of large escapements (i.e., low returns of the 1989 and 1990
brood years) .

The first tool that has been developed from Trustee Council funding
for better management of the in season fishery is the genetic stock
identification (GSI) baseline developed for the Upper Cook Inlet. The
managers are on the verge of accepting this tool for allocation of the catch to
distinguish the Kenai and to other sources of production. GSI was used on

W
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one in-river sample in 1994 and should be used in 1995 in the commercial 7
fishery. The second management tool that has apparently achieved some ¢
success is the offshore hydroacoustic surveys that provide an estimate of the

size of the offshore stock. While this stock size estimation requires some

assumptions, it appears to be accurate, although it is not very precise and

therefore has to be used with some caution. It does have the potential to

provide very useful information to managers about the number of fish in the

offshore area prior to their movement into other areas, or into their natal

streams bordering on Upper Cook Inlet.

Limnological and fry condition studies, instituted in 1990, have
produced some interesting contrasts in the conditions of Tustemena Lake, in
the Kasiloff River drainage, with Skilak Lake, the major smolt producing
portion of the main-stem Kenai River system. There are clear indications that
in the glacial lake, Skilak, as in clear-water systems, that the fry graze
preferentially on certain types of zooplankton, but unlike the clear water lake
systems where populations of preferred zooplankters have been grazed down
by large escapements, this has not happened in Skilak Lake as a result of
several years of large escapements. It is apparent for Skilak Lake that the
weight of fall (autumn) sockeye fry is inversely proportional to the number of
spawning sockeye in the lake the previous summer and that for both lakes
the mean fall fry weight increases with amount of zooplankton biomass
available per fry. It is also apparent that as the fall progresses into winter and
the following spring the lipid content of fry in Skilak lake decreases,
particularly in the larger fry. None of this information has yet provided us
with firm information about the ecological consequences of the large
escapements that occurred from 1987 to 1989. While there is most likely a
minimum size in any given fry cohort below which survival is unlikely, the
main evidence that fry survival is a problem has come from the drastically
decreasing counts of outmigrating smolts. It is now certain that the smolt
traps on the Kenai River are trapping larger smolt much less efficiently than
smaller smolt. After the large escapements entered the main stem of the
Kenai we believe that it is possible the smolt sizes increased and that that this
explains, at least in part, the drastically decreased numbers of outmigrating
smolts caught in the traps. Therefore, there is now a great deal more
uncertainty as to whether there are negative effects, as measured by adult
returns, of large escapements in 1987 to 1989. into the Kenai River system.

To amplify further on the potential effects of large escapements on the
subsequent adult returns one needs to consider the smolt-to -adult survival
data. For the 1987 and 1988 brood years this survival was apparently on the
order of 30 to 40%. If one assumes that the traps are not biased, then the
survival of smolts to adults for the 1989 brood year would have had to been
on the order of 120%, clearly an impossible statistic. If one adjusts the smolt
survival data more into the range of 40% then the fry to smolt survival
would have to be relatively constant at about 50% for brood years 1988
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through 1992. Although th return per spawner for the 1988 and 1989 brood
years are very low, indicating that there may have been an effect of the large
escapements on adult returns to the Kenai, the fluctuations in the returns, as
evident in 1994 and perhaps future years, may well be a manifestation of the
natural variability in other aspects of this system.

On the basis of the available data the null hypothesis that the large
escapement into the Kenai River from the Exxon Valdez oil spill has had no
effect on adult returns cannot be disproved at this time. There are however
lingering effects of large escapements into the Akalura Lake system that
should receive some additional attention, including lowered adult returns.
There were negative effects on adult production of a large 1989 escapement
into Red Lake, but the zooplankton population has recovered; remaining
problems in Red Lake are with egg survival rates and are may be due to
causes unrelated to the oil spill.

The Trustee Council has funded some excellent work on Upper Cook

Inlet sockeye salmon in the last 4 years, improved our knowledge of sockeye
fry rearing in glacial lakes and has improved the tools available to managers
in the future. The Alaska Department of Fish and Game should be able to
perform its normal management functions in Upper Cook Inlet better as a
result of this effort. In my view the Trustee Council has performed its job of
providing tools for enhanced resource management while there was a great
concern for a valued resource. Now that the concern has lessened and the
tools are available for better management of the fishery, the Department of
Fish and Game should reassume a larger share of the costs of the study and
management of the upper Cook Inlet fishery. Perhaps there should be a one
year transition where the Trustee Council sponsored effort is decreased
‘considerably, mainly directed to finishing limnological studies in Skilak Lake
and implementing the genetic stock identification studies, and directing more
attention to the situation in Akalura Lake. Unless new data are produced in
1995 indicating a more direct and serious effect of the oil spill to sockeye
salmon adult returns in the Kenai River drainage the programs should
become part of the normal ADF&G program and budget.

The Coghill Lake situation is completely different than that of other
sockeye systems that have been the object of Trustee Council studies. The
problems in Coghill Lake are clearly unrelated to the spill, and the project
appears to have been funded as replacement for lost fishing opportunities in
1989. The goal of the Alaska Department of Fish and Game has been to
rebuild the sockeye run--the current escapements are only a few thousand
fish while in the past returns of over one hundred thousand fish were
common. There has been a drastic drop in the return per spawner from about
3 to about 0.3 starting in the mid-1980s. Data from 1994 indicate that the
fertilization supported by the Trustee Council has successfully built up the
plankton in this system. Non-trustee sponsored efforts by ADF&G to
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supplement the natural sockeye population were the subject of considerable
discussion, but without resolution. It is suggested that the Trustees fund a
minimal effort in 1995 for fertilization of Coghill Lake. This should be done
on the condition that: (1) ADF&G carry out a monitoring program on the
condition of Coghill Lake, and (2) significant positive steps be taken to
minimize interception of Coghill Lake fish in other directed fisheries.

Studies reviewed in the workshop

95048 Historical analysis of sockeye salmon growth
95105 Kenai River ecosystem restoration pilot enclosure study
95255 Kenai River sockeye restoration

95258 Sockeye salmon overescapement

95259 . Restoration of Coghill Lake saockeye

95133 English Bay River sockeye salmon subsistence project

In addition to these studies there is the proposed work on fish genetics
under 95255 which was considered in the review of the fish genetics projects.
This project was reviewed in a mini-workshop on fish genetics for stock
assessment to be held on October 7th in Anchorage. The results of this study
will be the subject of another review.

Structure and format of the workshop

We began the workshop with a review of results of past Trustee
Council sponsored studies of sockeye salmon by Dr. Dana Schmidt of the
ADF&G. This was followed by a summary of the 1994 sockeye salmon return
to the Kenai River presented by Mr. Ken Tarbox. The main part of the review
consisted of a series of more detailed presentations on the major sockeye
systems subject to Trustee Council funded programs in the last 4 years:
Kodiak Island, the Kenai Peninsula and Coghill Lake (Prince William
Sound). Questions of achieving effective restoration through management
were addressed as they arose throughout the workshop. A meeting agenda is
attached.

Significant general findings from the workshop

1. Kodiak Island: The returns of adult sockeye salmon to Red Lake and
Akalura Lake were consistent with the damages based on overescapements in
1989 and subsequent changes in the limnological conditions of these lakes.
Returns to Akalura Lake in 1994 were particularly small and Red Lake
received the lower end of its escapement goal only by sacrificing directed-
fishing in the Ayakulik District. Lower than average returns to both Lakes
resulting from damages from the spill may reasonably be expected in 1995.

. yorle
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There is evidence that production will continue to be low in both lakes
beyond 1995, however in the case of Red Lake the production problem
(survival from adult to fry) appears not to be related to the spill. The
hypothesis relating damages to overescapement requires damage of the food
base, or reduced caloric intake as a résult of competition, or both. The
zooplankton base, especially the cladocerans (which the fry.favor as food) is
normal at present. Reduction in production for brood years after 1991 appears
to be a function of lowered adult to fry survival. This may well be unrelated
to the effects of the spill. Red lake offers the clearest cut evidence of damage to
production resulting from overescapement, but whether the continued below
average survival is related to overescapement is questionable.

In the case of Kodiak Island where smolt counts are considered reliable
and mean smolt size has varied widely among lakes and years, these studies
provide a valuable opportunity to evaluate the relationship between mean smolt
size and smolt-to-adult survival. In most regions, spawning escapement targets
are developed based on implicit assumptions about optimal smolt size, yet there
have been few experimental studies to test these assumptions. Such information
would likely be valuable for optimizing sockeye production both from the study

lakes and from other lakes within the region. : :

Also, given the abundance of sticklebacks in the Kodiak Island lakes,
one reviewer recommends that further studies consider the plausibility of
mechanisms by which intensive grazing by sockeye and sticklebacks might
restructure the zooplankton community so that sticklebacks gain a
(temporary) competitive advantage over sockeye, thus reducing the survival
of young sockeye fry, and slowing the recovery of sockeye populations after an
overescapement event.

2. Cook Inlet/Kenai Peninsula

The reviewers were impressed with the quality and thoroughness of
the limnological investigations of sockeye salmon lakes on the Kenai
Peninsula. Where these investigations are leading within the restoration
program is less clear.

Although there is evidence based on age structured adult returns per
spawner that overescapement (begmnmg in the 1988 brood year) could have
reduced sockeye productivity in the Kenai River water shed, there is little
indication of how such an effect has been produced by overescapement. At
the present time it appears that the limnology program is grappling with
which variables should be measured to study the effects of overescpaement,
as well as where and when to measure them. There is no indication that the
expected primary effect of overescapement, depression of zooplankton
biomass, has occurred in response to the large escapements in 1989.
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The reviewers were not convinced that high escapements resulting from
disruption to fisheries during the oil spill in 1989 have reduced overwinter
survival of fry in Kenai system lakes to the extent suggested. Conclusions in the
status reports are plausible from a limnological perspective, but we believe it is-
more parsimonious to suggest that smolt counts have been misleading in the
Kenai River system. There are at least three reasons to doubt the accuracy of the
smolt counts, at least for the years 1991-93:

First, the nominal smolt counts suggest that age 0 fall fry—to—smolt
survival was anomalously low for brood years 1989-91 (hence the starvation
hypothesis) and that marine survival was impossibly high (>100%) for the 1989
brood year, the only data point available yet. On the other hand, if we assume
that fry—to-smolt survival has not declined, remaining at pre-oil spill levels
(approx. 50%), the anomaly in smolt-to-adult survival for the 1989 brood year
would also disappear (31% survival instead of 119%), and the "adjusted smolt"
estimate is within the normal range (see attached Figures 1 and 2). The adjusted
fry—to- smolt survival values seem more consistent with the observed mean
size and condition factor of fall fry than the unadjusted values in that better
overwintering survival would be expected for larger, more robust fry. Finally,
anomalies in age composition of smolts (calculated within brood years) can also
be explained more easily by assuming that smolt counts were underestimated in
- 1991-93 than by postulating changes in "holdover rates” because of feeding
conditions or fall fry size. For example, underestimation of smolts beginning in
1991 would result in an underestimate of age 2 smolts from the 1988 brood
relative to age 1 smolts from the same brood counted in 1990, thus accounting for
the high estimated proportion of age 1 smolts for that brood year (92%).
Similarly, if smolt counts became (more) reliable again in 1994, the age 2 smolts
from the 1991 brood would be overestimated relative to their age 1 siblings
enumerated the preceding year, and accounting for the anomalously low
estimate of 58% age 1 smolts for the 1991 brood year. Smolt age composition
estimates for other years would not be biased if smolt counts were
underestimated only in 1991-93, and this is consistent with the intermediate
proportions actually observed (81-90%). In other words, the perception of a
problem in the Kenai system hinges to a very large extent on the credibility of the
smolt counts.

Second, the investigators report that the smolt enumeration methodology
appears to very size selective for both sockeye and coho smolts. Avoidance of the
inclined plane traps by larger smolts may be more problematic in the Kenai
River than other rivers studied because of its lower turbidity which would allow
larger smolts a greater opportunity to see and avoid the traps. Conclusions about
overwintering survival and the effect of (reduced) smolt size on marine survival
will depend critically on the reliability of the smolt counts. In our view, this
problem must be addressed in any further studies of the Kenai system. We
suggest developing an estimate of smolt age that is independent of the smolt trap
catch. The occurrence of poor overwintering survival should also be
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demonstrated prior to undertaking (or perhaps in conjunction with)
experimental studies to investigate possible mechanisms causmg (postulated)
poor overwinter survival.

Third, estimated smolt-to-adult survival has always exceeded 30% for
Kenai River smolts but has never exceeded 20% for Kasilof River smolts. Age 0
fall fry sizes have ranged from 0.9-1.8 g in the Kenai system compared with 1.3-
2.5 g in the Kasilof system. Similarly, the proportion of age 1 smolts (by brood
year) has ranged from 58-92% in the Kenai compared with 30-84% in the
Kasilof. Thus, despite larger fry sizes, and more older (hence larger) smolts in the
Kasilof River, estimated smolt-to-adult survival has been higher in the Kenai
than in the Kasilof. We find this difficult to understand given the close
proximity of the two systems. Other things being equal, it is widely held that
smolt-to—adult survival increases with smolt size over this range in smolt size.

Should the Trustee Council choose to subsidize the management of the
Kenai River sockeye fishery in 1995 it is recommended the GSI and Area Wide
Sonar enumeration be supported. This support should not be without
conditions that involve proscribed research protocols being in place before the
season starts in 1995. At minimum collect GSI samples from each commercial
drift fishing period between July 5 through July 17, and from catches of set nets of
Kalifornsky Beach and east side set net beaches to the south during the same
period, and from Kalifornsky Beach and east side beaches north after July 17. Not
every set net period need be sampled. For example during an east side drift
corridor opening, the beaches may not need to be sampled. A contmgency plan
would need to be in place prior to the start of the season, and there is need for
further biometric evaluation of analysis strategies to be made as soon as possible,
including consideration of the use of adaptive sampling strategies.

In addition, the District Wide sonar survey should be doubled up to make
estimates of the number of sockeye in the district before and after the drift fleet
openings between July 5 and 17. By estimating the number in the District after
the opening, a check of the fleet’s exploitation rate could be made. Biometric
analysis of the survey design based on the 1994 survey data should be undertaken
as soon as possible and the results submitted for peer review by the ADF&G
biometrics staff and appropriate peer reviewers. The survey design and the
frequency of samples relative to the commercial drift fleet openings should be
agreed on prior to the commitment of funds.

In addition it is apparent-that one of the primary goals for the
management of the system, an escapement of goal of 400 to 700 thousand fish
into the Kenai River system, has only been achieved in two years since 1987.
The Trustee Council should consider a stipulation that acceptance of funding
for management of a pdtenﬁally overescaped system implies an obligation to
do everything possible in the future to meet the defined escapement goals for
the system.
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3. Coghill Lake-The only apparent explanation for the catastrophic drop in N
return per spawner that started with the 1985 brood year and continues at

present is the drop in the plankton biomass, especially that of cladocerans,

presumably due to overescapement. While this is plausible, overescapement

has not produced such drops in return per spawner in the past, although

there is little historic information on plankton biomass. Judging from past

responses of the system to overescapement, the hypothesis that attributes the

current problem only to overescapement is insufficient by itself to explain the

extremely low productivity of Coghill Lake.

Lacking an explanation for the poor production at Coghill Lake, there is
no indication that supplementation would solve this problem at this time.
There are at lest two reasons that hatchery supplementation seems premature:
(1) the spawning habitat in Coghill Lake appears very suitable and no one has
apparently suggested that egg~to-fry recruitment is limiting production and (2)
there is evidence of subpopulation structure (tributary and lakeshore spawning
habitats) that could be jeopardized by propagating a single component in an
artificial environment without opportunities for imprinting on the natal
spawning habitat.

Supplementation may later become a desired option if the population
continues to decline. However, the very late run timing of sockeye at Coghill
this year might be an indication of the potential problems encountered in
some forms of supplementation. We should know the orign of the late-
arriving fish once they have been processed for coded wire tags.

Without a fishery management plan that reduces or eliminates
interception rates of Coghill sockeye (in directed or non-directed fisheries) in
the harvest restoration actions taken in Coghill Lake with Trustee Council

support may be insufficient.
Summary of recommendations by project

Below is a tabular presentation of my recommendations developed
from the review process. These recommendations are not meant to preclude

a careful budgetary review.
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Project No. Short title

Recommendation

95048 Historical
analysis of
sockeye salmon
growth

Defer. Further clarification needed.

95105 Kenai River
ecosystem
restoration pilot
enclosure study

Defer funding

95255 Kenai River Fund at 50% of request for 1 year with
sockeye caveats as described herein.
restoration ‘

95258 Sockeye salmon  Fund at 50% of request for 1 year with
overescapement caveats as described herein.

95259 Restoration of Fund fertilization only with caveats as
Coghill Lake described herein.
sockeye

95133 English Bay river Defer funding until it can be
sockeye salmon  demonstrated that proposed action will
subsistence - not compromise local sockeye salmon
project wildstock.

CC: M. McCammon
P. Mundy
C. Wood

P.18/12
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ATTA SHMENT A 1995 WOR._JLAN -- PROJECT FUNDING RECOMMENDATIONS' . RAFT
NOTE: Funding totals appear at the
top of each cluster. Interim  Remaining  Chief Sci. PAG Rec./ ) Total
Proj. No. Title Funding  Request Rec. Vote Executive Director's Recommendation on Remaining Request Recommended
PWS System Investigation $1.077.4 $4.147.6 $3,535.4 $4,612.8
Public Comment: Five people endorsed continuing funding for the SEA-Plan. The remaining request for projects in the "core” SEA-plan (marked * below) totals $3,334,800.
95018 Partitioning of Primary Production Between $0.0 $219.2 Donotfund No motion $0.0 Not part of current SEA hypothesis, although potentially of interest to future %00
Pelagic and Benthic Communities : ecosystem studies.
95065 PWSAC Pink Salmon Fry Mortality $0.0 $59.6 Donotfund No motion $0.0 Does not relate to recovery of wild pink salmon. $0.0
*Q95320A Salmon Growth and Mortality $48.7 $219.1 Fund Fund $219.1 Sub-project of effort begun in FY94; extensive peer review of first year progress in $267.8
October 1994. Recommend continued funding with conditions outlined in memo
from Dr. Spies. Also see report from Dr. Cooney.
*95. Juvenile Salmon and Herring Integration $98.0 $845.1 Fund Fund/13-0 $845.1 See 95320A. $943.1
*95320G Phytoplankton and Nutrients $88.5 $150.8 Fund Fund/13-0 $150.8 Seec 95320A. $236.3
*95320H Role of Zooplankton in the PWS Ecosystem $51.9 $1955 Fund Fund/13-0 $195.5 Sce 95320A. $247.4
953201 Isotope Tracers - Food Web Dependencies in Fund $200.0 Comprehensive stable isotope project, integrating 953201(1), 953201(2), 95121. $200.0
PWS (Fish, Marine Mammals, and Birds) Analysis and interpretation of stable isotope data will be consolidated in one lab
to allow for consistent and less expensive analysis.
95320I(1) Isotope Tracers - Food Web Dependencies in . $0.0 $115.4 Revise Revise/13-0 $0.0 See 95320L $0.0
PWS Using Stable Isotopes (Marine
Mammals and Birds)
*953201(2) Isotope Tracers - Food Webs of Fish $30.0 $49.4  Revise See 953201, $30.0
953201(3) Purchase of Isotope Radio Mass Spectrometer $0.0 $257.4 Do not fund Need for equipment not well substantiated by project proposal. $0.0
*95320J Information Systems and Model Development $185.4 $650.8  Fund See 95320A. $836.2
*95320K PWSAC: Experimental Fry Release $0.0 $47.3  Fund See 95320A. These fry releases are needed to carry out the objectives of other $47.3
: projects in 95320. EA was completed last year.
*95 ... Observational Physical Oceanography in $138.7 $439.1 Fund - See 95320A. $577.8
PWS and the Gulf of Alaska é w5 =
*95320N Nearshore Fish $413.1  $222.1 Fund & Fund/13-0r—— - $222.1 See 95320A. $635.2
"*95320Q Avian Predation on Herring Spawn $23.1 $75.9 Fund Fund/13-0" ~—..""  $75.9 See 95320A. $99 0
*95320T Juvenile Herring Growth and Habitat $0.0 $340.3 Fund Fund/13-0 $340.3 See 95320A. Includes development of herring stock structure model (in $340.3
Partitioning conjunction with 95166) as recommended by the Chief Scientist,
*95320U Somatic and Spawning Energetics of $0.0 $99.4 Fund Reduce/13-0 $99.4 See 95320A. Full funding for project is acceptable with development of stock $99.4

Herring/Pollock

10/24/94

structure model which is now included in 953207 and 95166.
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Interim  Remaining Chief Sci. PAG Rec./ Total
Proj. No. Title Funding  Request Rec. Vote Executive Director's Recommendation on Remaining Request Recommended
95320Y Variation in Local Predation Rates on $0.0 $161.2 Reduce No motion $50.0 Reduced budget will still allow primary objective to be met. $50.0
Hatchery-Released Fry )
Other Pink Salmon Projects $466.5 $16,523.4 $1,637.9 $2,104.4 |
Public Comment: Eleven letters and seven people at the public meeting endorsed 95024 and 95093 because of their potential value in restoring wild pink salmon stocks. Some comments :tressed how these projects involve the
people most affected by the spill in the restoration effort. One comment endorsed 95139D. SEE CHIEF SCIENTIST PINK SALMON AND GENETICS MEMOS.
95003 Area E Commercial Salmon Permit $0.0 $11,73 50 No comment No motion $0.0 Issues dealing with the economic condition of commercial fishermen are outside the $0.0
Buyback Program purview of the Trustee Council.
95006 Paint River Pink Salmon Development $0.0 31739 Donotfund No motion $0.0 Low technical merit; weak link to restoration (Paint River was not injured by $0.0
EVOS; project was pursued prior to EVOS).
950 Enhancement of Wild Pink Salmon Stocks $0.0 31843 Do notfund No motion $0.0  Objectives are being addressed under 95093. $0.0
9506y Restoration of Salmon Stocks of Special $0.0 $375.1 Donotfund No motion $0.0  Objectives are being addressed under 95093, $0.0
Importance to Native Cultures
95076 Effects of Oiled Incubation Substrate on $0.0 $179.9 Fund Fund/13-0 $179.9 Proposal responsive to restoration needs. $179.9
Survival and Straying of Wild Pink Salmon
95079 Pink Salmon Restoration Through $0.0 $150.0 Donotfund No motion $0.0  Project not directed towards recovery of injured wild stocks. $0.0
Small-scale Hatcheries
95093 PWSAC: Restoration of Pink:Salmon -$0.0  $2,134.0 Redice Fund/12-1 '$100.0 Funding is for project planning-and development under the guidance of the Chief $100.0
Resources and Services Scientist. Includes funds for participation of PWSAC and the Native Village of
Eyak Tribal Council, and NEPA work if necessary.
95139A1 Carry-forward: Salmon Instream Habitat $90.0 $0.0  Already Already 50.0 Funding approved by Trustee Council 8/23/94. $90.0
and Stock Restoration ~-Little Waterfall funded funded
Creek Barrier Bypass
95139A2 Spawning Channel - Port Dick Creek $0.0 $171.6 Donotfund No motion $0.0 Defer decision pending outcome of wild stock supplementation workshop this $0.0
winter. See 95139.
951 Salmon Instream Habitat and Stock $0.0 $61.6 Donotfund No motion $0.0 Defer decision pending outcome of wild stock supplementation workshop this $0.0
Restoration--Pink Creek and Horse Marine winter. See 95139.
Barrier Bypass Development
95191A Investigating and Monitoring Oil Related $68.4 $196.6 Fund Fund/13-0 $196.6 On-going study effort extensively peer reviewed in prior years. $265.0
Egg and Alevin Mortalities
95191B Injury to Salmon Eggs and Pre-emergent $1654 $165.6 Fund Fund/13-0 $165.6 On-going study effort extensively peer reviewed in prior years. $331.0
Fry Incubated in Qiled Gravel (Laboratory
Study)
953208 PWS Pink Salmon Stock Identification and $84.3 $176.2  Fund Fund 12-1 $176.2 In conjunction with 95320C, project assists ADF&G in transition to improved tool $260.5

Monitoring (CWT)

10/24/94

for managing injured species. Funding conditional on ADF&G developing plan to
phase out Trustee Council funding by FY98.
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Interim  Remaining  Chief Sci. PAG Rec./ Total
Proj. No. Title Funding  Request Rec. Vote Executive Director's Recommendation on Remaining Request Recommended
95320C Otolith Thermal Mass Marking of Hatchery $1.9 $649.1 Fund Fund/12-1 $649.1 See 95320B. Funding conditional on plan to phase out Trustee Council funding by $651.0
Reared Pink Salmon in PWS . FY98. ' ’
95320D PWS Pink Salmon Genetics $56.5 $170.5 Fund No motion $170.5 Fund as proposed. $227.0
Other Herring Projects $387.4 . $1413.1 $1,037.9 $1,4253
No public comment received. ' . SEE CHIEF SCIENTIST HERRING AND GENETICS MEMOS.
95051 Large-scale Coded Wire Tagging of PWS $0.0 $231.9 Donotfund No motion $0.0 Low probability of success at present time. $0.0
, . Herring
95057 Movement of Larval and Juvenile Fishes $0.0 $0.0 wWithdrawn  Withdrawn $0.0  Project withdrawn by proposer. $0.0
: within PWS :
950G 14 Herring Reproductive Impairment $148.8 $258.3  Fund Fund/9-2 $258.3 Strong link to restoration; high technical merit. $407.1
95165 PWS Herring $0.0 $105.4  Fund Fund/9-2 $105.4 Fund as proposed. $105.4
Genetic Stock Identification
95166 Herring Natal Habitats $238.6 $274.2  Fund Fund/9-2 $274.2 Fund as proposed. Includes development of stock structure model in conjunction $512.8
o with 95320T.
953208 Disease Impacts on PWS Herring $00 . $543.3 Reduce Fund/13-0 :.$400,0 Cost is estimate only, as the actual scope of the pre}ect will be determined through $400.0
R Populations (competitive solicitation under g the RFP process. - : , S o
State of Alaska two-step, RFQ-RFP process)
Sockeye Salmon Program $944.1  $1,615.4 $625.6 $1,569.7
Public Comment: One letter endorsed funding of 95103, 95255 and 95258. SEE CHIEF SCIENTIST SOCKEYE AND GENETICS MEMOS.
95048 Historical Analysis of Sockeye Salmon $0.0 $99.2 Will review  No motion $0.0 Low priority. $0.0
Growth further
9: A Test of Sonar Accuracy in Estimating $0.0 $793 Donotfund No motion $0.0 Current sonar is near end of usable life. A calibration effort would best be $0.0
Escapement of Sockeye Salmon i undertaken after system is replaced.
95105 Kenai River Ecosystem Restoration Pilot $0.0 $404.9 Donotfund Defer/11-2 $0.0 Low priority. $0.0
Enclosure Study
95255 Kenai River Sockeye Restoration $372.4 $272.6 Reduce Defer/7-6 $130.3 Scope of project reduced to development of in-season management tool. ADF&G $502.7
to develop sockeye restoration plan. If Kenai River runs return at normal rates,
FY96 funding will be limited to sample analysis and final report preparation.
95258 Sockeye Salmon Overescapement (Kenai/ $485.1 $513.0 Reduce Fund/11-1 $308.3 Eliminate funding for smolt portion of project. Funding conditional on $793 .4
Kodiak) development of plan to phase out Trustee Council funding.
95259 Restoration of Coghill Lake Sockeye $86.6 $246.4 Reduce Fund/9-4 $187.0 Funding conditional on development of plan to phase out Trustee Council funding $273.6

10/24/94

after FY97. Project scaled back to fertilization and monitoring only.
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) Interim  Remaining  Chief Sci. PAG Rec./ Total
Proj. No. Title Funding  Request Rec. Vote Executive Director's Recommendation on Remaining Request . Recommended
Marine Mammal Ecosystem and Research Projects $1147  $1,697.8 $798.5 $913.2
Public Comment: 28 written comments supporting 95013 and 95014 were received. Most comments attested to the worthiness of the projects and the qualifications of the PI. Many comments stated that these projects were
superior to two very similar projects submitted by NOAA. '
95001 Condition and Health of Harbor Seals 50.0 $172.8 Fund Fund/13-0 $172.8 Fund as proposed. Project targets an injured resource of importance to subsistence $172.8
_ communities.
95012 Comprehensive Killer Whale Investigation $0.0 $298.7 Fund $298.7 Combination/integration of 95013, 95014, 95073, 95092. Project developed $298.7
subsequent to PAG meeting,
95013 Killer Whale Monitoring in PWS $0.0 $107.6  Combine Fund/10-1 $0.0 Objectives integrated into 95012. $0.0
95014 Predation by Killer Whales in PWS: $0.0 $173.7 Combine Fund/10-1 $0.0 Objectives integrated into 95012, $0.0
Feeding Behavior and Distribution of
Predators and Prey
95064 Monitoring, Habitat Use, and Trophic $114.7 $232.4 Fund Fund/13-0 $232.4 Fund as proposed. Project targets an injured resource of importance to subsistence $347.1
Interactions of Harbor Seals in PWS communities.
95073 Impact of Killer Whale Predation on Harbor $0.0 $228.2  Combine No motion $0.0 Objectives integrated into 95012, $0.0
Seals in PWS
95092 Recovery Monitoring of PWS Killer Whales $0.0 $110.0  Combine No motion $0.0 Objectives integrated into 95012. $0.0
95117-BAA  Harbor Seals and EVOS:.Blubber:and $0.0 - $94.6 : Fund- Fund/13-0 $94.6 - ‘Fund as proposed. Project targets an injured resource of importance to subsistence $94.6
Lipids as Indices of Food Limitation communities.
95320V Herring Predation by Humpback Whales in $0.0 $2798 Donotfund No motion $0.0 Low priority. $0.0
PWS
Seabird/Forage Fish Interaction $249.9  $2.437.0 $180.0 $429.9
Public Comment: One person endorsed forage fish studies. The PAG endorsed funding a marine bird/forage fish package, with a cap of $1.4 million, to be developed under the guidance of the Chief Scientist, and noted that «
Jforage fish studies are important both within and outside of PWS. The remaining request for the revised marine bird/forage fish package (95163 series below) put forth by the proposer totals $1,450,900.
9¢ Foraging Efficiencies at Temporary Food $0.0 $183.0 Donotfund No motion $0.0 Proposal less well developed than other forage fish proposals. $0.0
Patches
95023 Food Web Relationships of Pelagic Species $0.0 $168.0 Do notfund No motion $0.0 Proposal of lesser priority than other forage fish proposals. $0.0
Exhibiting Long-term Decline
95113 Energetics of Intertidal Fish: The Connection $0.0 $3925 Donotfund No motion $0.0 Low technical merit. $0.0
between Lower and Upper Trophic Levels
95119-BAA  Food Limitation on Recovery of Injured $0.0 $124.9 Donotfund No motion $0.0 Project not focused sufficiently on recovery of sea birds in spill area. $0.0
Marine Bird Populations
95121 Fatty Acid Signatures of Selected Forage $0.0 $48.4 Revise Revise/12-1 $30.0 Fund fatty acid portion of project only. Stable isotope work to be integrated into $30.0

Fish Species in PWS
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95163A Abundance and Distribution of Forage Fish $194.8 $482.7 Defer $l.4m $0.0 See 951631 $194.8
and their Influence on Recovery of Injured pkg/12-1 ’
Species (formerly 95163)
95163B Forage Fish Assessment /Birds (formerly $155.0 Defer $1.4m $0.0 See 951631, -SO 0
95163) pkg/12-1 :
95163C Competition and Prey of Forage Fish $76.6 Defer $1.4m $0.0 See 951631 $0.0
(formerly 95163) pkg/12-1 A ’
95163D Distribution and Abundance of Forage Fish $0.0 $32.3  Defer $1.4m $0.0 See 95163L $0.0
as Indicated by Puffin Diet Sampling : pkg./12-1 )
(formerly 95019)
L L Kittiwakes as Indicators of Forage Fish $0.0 $180.0 Defer $1.4m $0.0 See 951631 $0.0
Availability (formerly 95033) pkg/12-1 ’
95163F Factors Affecting Recovery of PWS Pigeon $55.1 $260.0 Defer $14m $0.0 See 951631, $55.1
Guillemot Populations (formerly $5173) pkg/12-1 ’
95163G Diet Composition, Reproductive Energetics $0.0 $1406 Defer $14m $0.0 See 951631 $0.0
and Productivity of Seabirds Damaged by pkg/12-1 ’
the Exxon Valdez Oil Spill (formerly
95118-BAA)
95163H- Proximate Composition and Energetic - $0.0 $43.0 . Defer - " $1.4m '$0.0 See 951631 $0.0
Content of Selected Forage Fish Species in pkg/12-1
PWS (formerly 95120-BAA)
951631 Marine Bird/Forage Fish Interaction: $150.0 Fund $l4m $150.0 Planning and development funds for a comprehensive, integrated marine $150.0
Program Management and Integration pkg/12-1 bird/forage fish package, including hiring of a project leader. Future funding :
dependent on approval of a revised package, to come before the Trustee Council at
a later date.
h\l__c““‘ sre Ecosystem Studies $00 $2.2855 $130.0 , $ 130.0
No  ic comment received. The PAG, by a vote of 12-0, endorsed the formation of a nearshore package with a 81 million cap, to be developed under the guidance of the Chief Scientist. The nearshore package put forth by
the proposer (marked * below) totals $1,236,400.
95009C Trophic Dynamics and Energy Flow: $0.0 $217.3 Defer No motion $0.0 Project objectives will be considered by team deVeloping nearshore package. $0.0
Impacts of Herring Spawn and Sea Otter ’
Predation on Nearshore Benthic Community
Structure
*95025 Nearshore Package: Project Planning and Fund $130.0 Planning and development funds for comprehensive,‘ integrated nearshore package $130.0
Development ($120,000 to NBS, $10,000 to NOAA). Future funding dependent on approval of a
revised package, to come before the Trustee Council at a later date.
*95025A Factors Affecting Recovery of Sea Ducks and $0.0 $407.1 Defer $1.0m $0.0 See 95025. $0.0
Their Prey pkg/12-0
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*950258B Sea Otter Abundance and Distribution, Food $0.0 $163.2 Defer $1.0m $0.0  See 95025. $0.0
Habits and Population Assessment pkg/12-0 :

*95025C Pigeon Guillemots and River Otters as $0.0 $180.0 Defer $1.0m $0.0 See 95025, . . $0.0
Bioindicators of Nearshore Ecosystem pkg/12-0 .
Health

95025D Settlement Rates of Nearshore Invertebrates, $0.0 $429.4 Defer 31.0m $0.0 See 95025. , $0.0
Oceanic Processes and Population Recovery: pkg/12-0 ;
Are They Linked?

95025F Availability and Utilization of Musculus $0.0 $5.5 Defer $1.0m $0.0 See 95025. $0.0
spp. as Food for Sea Ducks and Sea Otters pkg/12-0 :

*¢ G Relation of Clam Population Structure to $0.0 $121.3  Defer $1.0m $0.0 See 95025. $0.0
Recovery of Injured Nearshore Vertebrate pkg/12-0 )
Predators

*§5025H Effects of Predatory Invertebrates on $0.0 $118.4 Defer $1.0m $0.0  See 95025. $0.0
Nearshore Clam Populations in PWS pkg/12-0 ’

95025J Primary Productivity as a Factor in the $0.0 $397.0 Defer $1.0m $0.0 See 95025, $0.0
Recovery of Injured Resources in Prince pkg/12-0 ;
William Sound

*95075 Population Structure of Blue Mussels in - - $0.0 $197.5 Defer No motion $0.0 See 95025. : : $0.0
Relation to Levels of Qiling and Densities of :
Vertebrate Predators

*95087 Relation of Sea Urchin Population Structure $0.0 $48.8 Fund $1.0m $0.0  See 95025, $6.0
to Recovery of Injured Nearshore Vertebrate pkeg/12-0 )
Predators

Intertidal/Subtidal Community Structure $448.3  $3.313.7 $615.7 $1,064.0

Nc ic comment received. The PAG, by unanimous vote, passed a motion supporting the development of an intertidal package for funding in future years. '

95009A Trophics and Community Structure in the $0.0 $4554 Donotfund Defer/13-0 $0.0 Proposal not well developed. EVOS workshop on intertidal/subtidal questions $0.0
Intertidal and Shallow Subtidal will be held winter 1995, under the direction of the Chief Scientist.

95009B Primary Productivity as a Factor in the $0.0 $2189 Donotfund Defer/13-0 $0.0 See 95009A. $0.0
Recovery of Injured Resources in Prince ’
William Sound

95009E Community Structure of Mobile Foragers $0.0 $280.5 Donotfund Defer/12-1 $0.0 Issues better addressed in 95320Q. $0.0
Using the Nearshore ’
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95010 Intertidal Fauna and Flora Species $0.0 $73.5 Donotfund Defer/12-1 $0.0 See 95009A. $0.0
Composition, Abundance and Variability
Relative to Physical Habitat Controls

95025E Algal Competition Limiting Recovery in the $0.0 $220.0 Donotfund Defer/12-1 $0.0 See 95009A. $0.0
Intertidal

95045 Green Island Intertidal Restoration $0.0 $26.4 Donotfund Defer/12-1 $0.0 Seec 95009A. $0.0
Moritoring :

95086 A Coastal Habitat Intertidal Monitoring and $0.0 $954.1 Revise Defer/12-0 $0.0  See 95009A. $0.0
Experimental Design Verification

950868 Population Dynamics of Eelgrass and $0.0 $106.3 Donotfund Defer/12-0 $0.0  See 95009A. $0.0
Associated Fauna

95 Herring Bay Monitoring and Restoration $327.3 $576.9 Reduce - Fund/12-1 $415.3 Fund close-out of project, including fucus mat subproject (i.c., no new field work $742.6
Studies components).

95106 Subtidal Monitoring: Eelgrass Communities $0.0 $200.4 Fund Fund /12-1 $200.4 Data indicates that follow-up to FY93 study is needed. $200.4

95107 Subtidal Site Verification $0.0 $56.2 Do notfund Defer/12-1 $0.0  See 95009A. $0.0

95114 Eelgrass Community Structure Restoration 300 $1451 Donotfund Defer/12-1 $0.0 Lower priority. $0.0

; Assessment Using Stable Isotope Tracers 2 4

95285-CLO  Closeout: Subtidal Sediment Recovery $121.0 $0.0  Already Already $0.0 Funding approved by Trustee Council 8/23/94. $121.0
Monitoring funded funded

Subsistence Projects $329.5  $5,533.6 $1,298.1 $1,627.6

Public Comment: One letter and six people at the public meeting endorsed 95131, attesting that the restoration technique is available and the project important to subsistence. One individual endorsed 951244 and 95134 at the

pubilc meeting.

95009D

Q5017

95027

95052

95123

Survey and Experimental Enhancement of
Octopuses in Intertidal Habitats

Port Graham Coho Salmon Subsistence

Fishery Restoration Project
Kodiak Shoreline Assessment

Community Interaction/Use of Traditional
Knowledge

Tatitlek Community Store

10/24/94

$0.0

$0.0

$0.0

$0.0

$0.0

$188.9

$587.9

$447.8

$152.0

$300.0

Fund

Do not fund

No comment

Fund

No comment

Fund/12-1

No motion

Fund/12-0

Fund/13-0

No motion

$125.0

$0.0

$447.8

$152.0

$0.0

Reduce in scope. Funding is to consult with subsistence users, identify and survey
harvest areas, and describe oiling history. Delete funds for experimental
enhancement.

$1250

Based on information provided, project has low technical merit, $0.0

Funding is for final comprehensive assessment of Kodiak Island shoreline (last
assessment done in 1990). Presence of oil is of concern to subsistence
cormunities. Subsistence users will participate in assessment to determine final
resolution.

$447.8

Project would increase outreach to spill area residents and communities, access
traditional knowledge useful to restoration, and coordinate outreach efforts in
other projects through the Anchorage Restoration Cffice.

$152.0

No link to restoration of injured natural resource. $0.0
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95124A Tatitlek Mariculture Development Project $0.0 $109.5 Policy/legal No motion $0.0  Project needs further development; opportunity for alternative funding. $0.0
95124B Tatitlek Mariculture Development Project - $0.0 $405.0 Policy/legal  No motion $0.0 Project needs further development; opportunity for alternative funding. $0.0
Capital Outlay
95125 Tatitlek Sockeye Salmon Release Program $0.0 $39.0 Donotfund No motion $0.0 Peer reviewers, concerned about potential hatchery/wild stock interaction, $0.0
suggested efforts be focused on 95127.
95127 Tatitlek Coho Salmon Release Program $0.0 $39.0 Policy/legal  No motion $5.0 High technical merit. Funding is for NEPA compliance. If project meets NEPA $5.0
, . approval, proposer may seek implementation funds from the Trustee Council at a
later date. ‘
95128 Teaching Subsistence Practices and Values $0.0 $69.0 Policy/llegal  No motion $0.0  Opportunity for alternative funding; project of lesser priority for restoration of $0.0
injured natural resources.
95 Tatitlek Fish and Game Processing $0.0 $325.0 Nocomment No motion $0.0 Opportunity for alternative funding; project of lesser priority for restoration of $0.0
Center/Smokery injured natural resources.
95130 Mental Health Center $0.0 $106.1 No comment No motion $0.0 No link to restoration of injured natural resource. $0.0
95131 Clam Restoration (Nanwalek, Port Graham, $0.0 $226.9 Fund pilot Fund/12-1 $226.9 Funding is for pilot project. Further expansion would depend on consistently $226.9
Tatitlek) successful production of littleneck clam seed on a small scale.
95132 Port Graham and Nanwalck Subsistence $0.0 $51877 Donotfund No motion $0.0 Proposal involves preparation for future spills, which is beyond the purview of $0.0
Baseline e A PR : civil settlement funds. Newsletter/outreach component addressed in 95052,
95133 English Bay River Sockeye Subsistence . $0.0 $1289 Donotfund No motion $0.0 Technical questions regarding effectiveness of proposed methods, potential impact $0.0
Project of competition, and genetic impacts. Concerns about hatchery/wildstock
interactions. )
95134 Chenega Bay Maricultur