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ABSTRACT

Our prior research has identified sensitive variables for assessing recovery of the nearshore
ecosystem in western Prince William Sound through populations of sea otters, their invertebrate
prey and harlequin ducks. Core data collection includes annual surveys of sea otter distribution
and abundance, estimates of abundance and size classes of key sea otter prey, and annual
assessment of harlequin duck numbers, population structure, and survival. Additional, but
independent, components are proposed to expand the spatial scale of P450 sampling of sea otters
and to examine adult sea otter female survival, movements, and foraging energetics. This project
will monitor both injured populations and ecclogical processes to address questions central to
recovery of the nearshore ecosystem and will test new approaches to ecosystem monitoring.
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INTRODUCTION

The nearshore environment of Prince William Sound (PWS) received about 40% of the oil
spilled after the Fxxon Valdez ran aground (Galt et al. 1991). Concerns about nearshore recovery
and restoration have resulted in a suite of studies sponsored by the Exxon Valdez Oil Spill
Trustee Council (EVOSTC), including the Nearshore Vertebrate Predator project (NVP).
Principal findings include an apparent lack of recovery among sea otters and harlequin ducks.
both invertebrate feeders in the nearshore ecosystem. Additionally, we identitied a common
pattern among several sea otter prey species consistent with reduced predation. through increased
proportions of large individuals where sea otters populations were reduced. We are proposing to
continue those components of previous research that were most effective and statistically
powerful at identifying if, where, and how recovery may be constrained in the nearshore. We
address the need to refine and focus efforts on study components that provide the greatest
resolution to ecosystem function.

We focus on sea otters (Enhydra lutris), interactions between sea otters and kev invertebrate
prey, and harlequin ducks (Histrionicus histrionicus), as these species (1) were injured by the oil
spill and continue to show evidence for lack of a full recovery, (2) are presumably reflective of
the health and recovery status of the nearshore system generally, and (3) are represented by
abundant postspill information that can be utilized for long-term restoration monitoring. For
both sea otters and harlequin ducks, we propose base monitoring programs that track both the
patterns of population demographics and the processes underlying change in the nearshore
system.

We propose two additional components, one to address the NVP finding of elevated levels of
cytochrome P450 in sea otters and another to estimate adult female sea otter mortality and
foraging energetics. This proposal has its origin within the NVP project, and is presented as a
single proposal. However, the sea otter and harlequin duck components, as well as elements
under each species, are clearly identified and include independent budgets allowing consideration
of each element independently (Appendix I).

Sea Otters

Studies conducted in 1996 and 1997 as part of the NVP program provided evidence that sea
otters in western Prince William Sound (WPWS), in at least the area of northern Knight Island,
had not fully recovered from oil spill injury (Holland-Bartels et al. 1997, Holland-Bartels et al.
1998). Shortly after the spill, in April 1989, a total of 33 sea otters were captured or recovered
from Herring Bay, a heavily oiled embayment on northern Knight Island (Bodkin and Udevitz
1994). Fourteen aerial surveys conducted in 1996 found a maximum of 11 sea otters (mean = 3)
in this same location. Constraints to recovery most likely are demographic. either through
reduced survival among residents, or higher emigration from the oiled area.

This proposal builds on previous EVOS research to develop a statistically sensitive and cost-
effective program that will continue to track WPWS sea otter population and nearshore
ecosystem recovery through two avenues. First, continued aerial surveys of sea otter abundance
at appropriate intervals will allow population monitoring and testing of the predictions of a
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previously developed EVOSTC sea otter population model (Udevitz et al. 1996). Second,
monitoring abundance and size of three key invertebrate species will allow an independent
assessment of sea otter recovery through predicted responses in prey populations.

Continued exposure to environmental contaminants, indicated by a 4-fold increase in the
biomarker cytochrome P4501A (CYP1A), in sea otters from oiled areas relative to those from the
reference area (Holland-Bartels et al. 1998), may be contributing to delayed recovery of sea otter
populations. The second element of the sea otter component will expand the scope of
bioindicator monitoring to assess the scale and significance of previously observed differences in
CYPI1A between oiled and unoiled study sites.

The third element of the sea otter study addresses two compelling questions that have arisen
from NVP findings. One was the cause for an apparent lack of population growth (particularly in
the oiled area, Fig. 1), suggesting lower survival or higher emigration rates. The other resulted
from a foraging energetics model which predicted a significantly lower foraging time
requirement for otters at our oiled site (10.8 hours/day at Knight Island compared to 14.6
hours/day at Montague; Holland-Bartels et al. 1998). These two questions can be answered most
efficiently in combination, as they both require telemetry and surgical implantation procedures.
We propose to address the survival/emigration issue by instrumenting a sample of adult females
from oiled and unoiled areas in WPWS with VHF radios equipped with temperature mortality
switches. Simultaneously, we will implant time-depth recorders that provide long-term data on
dive attributes and unbiased estimates of the time allocated toward recovering caloric
requirements in each area. The former will allow estimation of adult female survival and
dependent juvenile survival, and the latter will provide empirical data to test our previous
conclusion of greater foraging efficiency at the oiled area (where predation was reduced and prey
are larger).

Information obtained from these three components will be valuable for differentiating between
demographic and health-related causes for the current lack of recovery in the WPWS sea otter
population as well as aiding our understanding of processes involved in recovery of the nearshore
system to major perturbations such as the EVOS.

Harlequin Ducks

The recovery status of harlequin duck populations in oiled areas of Prince William Sound (PWS)
remains uncertain. Harlequin ducks occur year-round in intertidal zones of PWS (Isleib and Kessel
1973). At least 1,298 harlequin ducks were estimated to have died as a direct result of oil exposure
following the Exxon Valdez oil spill (J. Piatt pers. comm.). Oil spill studies of harlequin ducks in
western Prince William Sound (PWS) from 1990-93 found consistently low numbers of birds
during the breeding season, little breeding, low productivity, and an apparent decline in post-
breeding molting birds (Patten 1995, Patten et al. 1995). Nearly seven years after the Exxon
Valdez oil spill there was no sign of recovery (Exxon Valdez Oil Spill Trustee Council 1996).

Evidence from recent NVP and monitoring studies indicates continued lack of full recovery of
harlequin ducks from the oil spill and identifies critical data for tracking both the progress and
process of recovery. Declines in the numbers of harlequin ducks during wing molt have occurred
within the oil spill zone in PWS, whereas numbers have not declined on unoiled areas; these
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Fig. 1 Four sea otter population recovery trajectories (assuming
N =140 in 1990) and estimates from 4 aerial surveys from northern
Knight/Naked Island study area (slope of regression not different from zero).
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surveys offer the most powerful information on harlequin duck population trends available
(Appendix II). High levels of molt and winter site fidelity observed as part of NVP studies
suggest that differences in numerical trends represent real changes in the core wintering
populations. Further, different winter survival rates of adult females between oiled and unoiled
areas offer a clear, highly plausible mechanism driving observed differences in population trends.
Thus, we propose monitoring population numbers and structure and survival probabilities to
track the pattern and process of harlequin duck recovery.

Central to monitoring harlequin duck recovery is derivation of a comprehensive population
dynamics model that (1) incorporates demographic parameters, (2) identifies critical periods of
the annual cycle that may be limiting recovery from the Exxon Valdez oil spill (EVOS), and (3)
predicts population trends and recovery times. The population model will be modified from
existing efforts (Goudie et al. 1994; Robertson 1997) and, like most waterfowl population
models, will emphasize females, under the assumption that males are non-limiting.

Critical data necessary to build population models for oiled and unoiled areas of Prince William
Sound include: adult survival, subadult survival, recruitment, and dispersal (immigration and
emigration). Previous EVOSTC funded research (projects -427, -161, and -025 ) will provide
some of the data necessary for modeling. Other parameters will be estimated under specific
objectives described in this proposal. Finally, proposed population monitoring will test
population demographics predicted by the model.

March Demographic Surveys

As a result of the 1990-1993 findings and the recovery objectives of the 1994 EVOS Recovery
Plan, studies were initiated in 1994 to begin the process of assessing population structure and
breeding propensity as well as trends in abundance (Rosenberg 1995; Rosenberg et al. 1996;
Rosenberg and Petrula 1997; Rosenberg and Petrula 1998, in prep.). These studies, conducted from
1994 through 1997, found no difference in population structure between oiled and unoiled areas; no
brood production in the spill area; and a decline in molting populations. We attribute lack of
production in the spill area to little suitable breeding habitat in western PWS. We do not view this
as an impediment to recovery. Similar population structures, a positive finding. indicated that the
population is in a position to recover. However, the declining trend in numbers during autumn
surveys for the oiled areas of western PWS remains a concern, especially since populations in
unoiled eastern PWS increased. This indicates that recovery may not be underway.

Two other studies have been monitoring the survival and population trends of harlequin ducks in
PWS. The USFWS marine boat surveys (Agler et al. 1995; Agler and Kendall 1997) have been
monitoring marine birds, including harlequin ducks, throughout PWS since 1989. FWS surveys
have been designed to first assess damages following the Exxon Valdez oil spill and then monitor
abundance to assess recovery of injured species. These surveys gather information on abundance
and distribution only, they have not gathered information on population structure, information
necessary for the development and testing of a population model. Their findings show harlequin
ducks in July remaining relatively stable in oiled areas and increasing in unoiled areas. In March,
their surveys show a slight increase in the number of ducks inhabiting oiled sites. This compares
with a much greater rate of increase for unoiled areas. This increase in oiled populations appears

- encouraging, but we believe it does not truly represent changes in density. The USFWS surveys
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have insufficient sample size, yield poor power, and cannot detect small changes in population
density. Thus, their surveys cannot be used to measure the recovery of harlequin ducks. We have
compared USFWS survey methods (Agler and Kendall 1977) with ADF&G methods (Rosenberg
and Petrula 1997)(see below and Appendix II).

Sea duck populations, in general, are composed of long-lived birds with delayed sexual maturity,
low annual production rates, and “boom and bust” years. Big population fluctuations may be
normal and detecting true population trends may require patience. We propose to conduct a
winter survey that will compare population trends in the same oiled and unoiled areas surveyed
in project \427 (Rosenberg and Petrula 1997). In addition, we propose expanding the geographic
coverage of the survey to allow us to compare regional differences in population trends within
oiled and unoiled areas. Thus, we will compare trends for different geographic regions within
oiled and unoiled areas in an attempt to determine geographic effects. This is proposed because it
can be done for little additional cost.

This project component is essentially a continuation of Project /027 Harlequin Duck Recovery
Monitoring. This project will continue to monitor harlequin duck populations in oiled and unoiled
areas of PWS. However, we will now conduct surveys, one per year, during March. Throughout
much of the year, harlequin duck populations are in a state of flux as birds move to and from
breeding areas. Subadults may also be quite mobile in a quest to find mates. Winter is the period of
maximum and stable numbers of harlequin ducks. By March, pair bonds are well formed, and
there is relative stability in both numbers and movements of ducks. March survevs will provide
information on population size, structure (sex-and age-ratios, number of breeding pairs), trends
and recruitment. Recruitment is a particularly difficult parameter to estimate. Population
monitoring will allow estimation of recruitment via age structure variation. The proportion of
young birds in a population is a function of production of young, immigration of young, and
survival of young and will constitute our estimate of recruitment into the local population.

Annual Survival

Variation in female survival has profound influences on population dynamics of harlequin ducks.
Results of NVP studies suggest differences in survival probabilities between oiled and unoiled
study sites. We propose tracking this critical parameter through annual marking and recapture
during wing molt. This effort builds upon the large number of marked individuals already in the
population that were banded as part of NVP work since 1995. This technique provides age-
specific annual survival and can be used to track trends in survival over a series of years and,
also, can be used to partition seasonal survival when considered with results of radio telemetry
studies. Also, annual mark and recapture of birds will allow determination of molt site fidelity.
These data will be used to calculate probabilities of movements, by age class. between oiled and
unoiled areas and the subsequent effects on population size and structure.
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NEED FOR THE PROJECT
A. Statement of Problem

Sea otters and harlequin ducks occupy a common trophic level in the nearshore and are a
conspicuous component of the nearshore ecosystem. In 1995, the NVP Project was initiated to
examine the status or recovery of nearshore vertebrates (including sea otters, harlequin ducks,
river otters and pigeon guillemots), and to examine possible causes for the apparent lack of
recovery. Results of the NVP project, although not complete, clearly suggest that complete
recovery may not have occurred, for at least the invertebrate-feeding sea otter and harlequin
duck. This may reflect similarities in trophic dynamics or perhaps simply greater power to detect
differences or change with these species. Additionally, we have observed an apparent response
among several invertebrates to reduced sea otter densities. This finding represents a shift in the
ecological processes structuring the nearshore community and provides a unique opportunity to
test predictions related to sea otter recovery and their prey. We also have an opportunity to test
the application of this novel approach as a tool for monitoring predators through prey that may
have broader ecological applications.

Sea Otters

Sea otter populations in WPWS were injured as a result of the Exxon Valdez oil spill (EVOS).
Estimates of sea otter mortality due to the spill range from 750 to 2,650 individuals (Garshelis
1997, Garrott et al. 1993). A population model (Udevitz et al. 1996) predicted recovery of the
WPWS sea otter population in 10 to 23 years, projecting maximum annual growth rates from
0.10-0.14. Surveys to date (1993-1997) have not shown a significant increasing trend in the
WPWS sea otter population, despite adequate power to detect relatively small changes (1- >
0.80 to detect a 1% annual change in 5 annual WPWS surveys). In particular, the northern
Knight and Naked Island area numbers remain below pre-spill estimates, and do not show a
significant increasing trend (Fig. 1; Holland-Bartels et al. 1998) though our power to detect
change is lower for these surveys.

The status of sea otter recovery has been assessed, in part, by conducting aerial surveys of sea
otter abundance in WPWS, comparing pre- and post-spill estimates of abundance, and comparing
estimates of abundance in oiled and unoiled parts of the Sound. While these data provided a
foundation for assessment of recovery status, there were few pre-spill data and there were known
biases in pre-spill estimates that precluded using pre- vs. post-spill comparisons in making a
definitive quantitative assessment of the extent of recovery. Furthermore, recovery status could
not be based solely on post-spill comparisons of oiled and unoiled areas because there are known
differences in habitat between these areas, and it is uncertain whether sea otters in oiled areas
could ever achieve population levels observed in unoiled parts of the Sound. As a result, in the
NVP study, we examined prey populations as an ancillary means of assessing recovery.

This approach was based on the knowledge that sea otters have a profound and predictable effect
on the structure of prey populations (reviewed in Riedman and Estes 1990). Generally, as sea
otters reoccupy an area, they first consume the largest members of the most energetically
profitable prey, eventually switching to smaller sizes and different species, as preferred species
and the larger size classes become rare (Estes and Palmisano 1974, Duggins 1980, Estes and
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Duggins 1995). Prey of the size preferred by sea otters generally are rare in areas where sea
otters are abundant (Estes et al. 1978). There have been no prior studies of the impacts of
reductions in the number of otters on the structure of prey populations. However. based on the
work summarized above, we hypothesized that a reduction in otter abundance would be
accompanied by an increase in the abundance and average size of prey. We concluded that the
status of recovery of impacted populations of sea otters might therefore be assessed by
examining the abundance and size-distributions of prey within impacted areas, and by comparing
these with estimates from an unaffected area where otters and their prey were considered to be in
equilibrium. Full recovery would be indicated by similar abundances and size distributions of
prey in oiled and unoiled areas.

NVP comparisons of most invertebrate prey populations between Knight Island (oiled) and
Montague Island (unoiled) identify differences in population structure consistent with lack of
recovery of the sea otter population at the oiled site (Fig. 2; Holland Bartels et al. 1998). At the
sites where sea otter populations were greatly reduced, we have found significantly greater
proportions of large individuals among most species of clams, urchins and mussels. Size
distributions of sea urchins (Fig. 2) and intertidal littleneck clams were strongly skewed toward
smaller size classes Montague Island, and there were substantially higher abundances of large
urchins and clams per otter at Knight Island (15 to 50 times more urchins and 5 to 6 times more
clams per otter at Knight than at Montague).

Continued prey assessment provides a unique opportunity to complete the testing of an
innovative approach for estimating the status of a predator population. When sea otter
populations near complete recovery, we predict that differences in prey sizes between areas
should diminish. We propose to continue to monitor the abundance of sea otters and the size and
abundance of selected sea otter prey in oiled and unoiled areas of PWS to assess the recovery
status of sea otters.

Highly significant differences in CYP1A between sea otters in oiled and unoiled habitats indicate
some type of contaminant exposure continues at Knight Island (mean value for CYPLA
measured by RT-PCR was 4-fold higher for the 1996 Knight Island samples; Holland-Bartels et
al. 1998). Consistent results for river otters, Barrow’s goldeneyes and masked greenlings
confirm that the contamination, likely from residual EVOS oil, is affecting a range of vertebrate
species, although the biological significance of this exposure is unknown. We propose to expand
the geographical area for evaluating sea otter CYP1A levels. Samples will be collected from
otters in areas known to be relatively clean (south-east Alaska) and relatively contaminated
(California), providing data on “baseline” levels of CYP1A, the relative severity of continued
exposure in WPWS, and the extent to which contaminants may be constraining sea otter
recovery. Furthermore, we believe that CYP1A, as a bioindicator of residual oil and other
contaminants in the ecosystem, may have potential for long-term monitoring. However, before it
can be applied as a monitoring tool, the variation among individuals and populations in
expression of this biomarker must be characterized.

A lack of sea otter population growth in the heavily oiled area at Knight Island indicates either
lower reproduction, higher mortality, or higher emigration. Reproduction does not appear to
differ between the Montague and Knight study areas (Holland-Bartels et al. 1998). Mortality and
emigration/immigration have not been addressed. Results of sea otter foraging studies between
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areas resulted in an energetics model that identified significantly greater foraging efficiency at
Knight Island (Holland-Bartels et al. 1998). However, differences in habitat (bathymetry,
substrate) between sites are recognized and differences in sea otter diving energetics between
sites may exist. New technology, employing time-depth recorders, recently applied to sea otters
(J.L. Bodkin, unpubl. data), provides an opportunity to test the energetics model with empirical
data not previously available and may provide information on the effects of habitat differences
among areas.

In summary, continued monitoring of sea otter distribution and abundance and otter prey
populations in WPWS along with geographically expanded monitoring of sea otter P450 levels,
and estimates of survival and foraging energetics will be valuable in (1) providing insight into
potential demographic constraints to recovery which may improve future recovery models, (2)
documenting actual recovery time for the nearshore system including sea otters, (3) evaluating
the extent to which continued exposure may be constraining sea otter recovery. and (4) providing
long-term population trend data which may be used in assessing initial damage and subsequent
recovery of sea otter populations in the event of future oil spills.

Harlequin Ducks

Harlequin ducks occur year-round in intertidal zones of PWS (Isleib and Kessel 1973). Nearly
1,300 harlequin ducks were estimated to have died as a direct result of oil exposure following the
spill (John Piatt, USGS-BRD, pers. comm). Postspill studies suggest potential continuing
constraints to recovery from the spill, based on differences in winter survival between oiled and
unoiled areas (Esler, unpubl. data), declines in numbers of molting birds within the spill zone
(Rosenberg, unpubl. data), and detectable levels of hydrocarbons in harlequin ducks and their
prey from 1989-1993 (Patten 1995). Nearly seven years after the Exxon Valdez oil spill harlequin
ducks had not recovered (Exxon Valdez Oil Spill Trustee Council 1996).

The US Geological Survey—BRD(USGS-BRD), as part of the EVOS Nearshore Vertebrate
Predator project (project \025), has been monitoring the over-winter survival of female harlequin
ducks in PWS. They also report differences between oiled and unoiled populations. Female
harlequin ducks in oiled areas of western PWS have lower survival rates than females living off the
west coast of Montague Island (Dan Esler, USGS-BRD, pers. comm.). However. rates for both
areas translate into declining populations. This presents difficulties in interpretation, but the
divergence is real and apparent. There appears to be no differences in food availability that can be
associated with differential survival. The small area of Montague used as the control sites opens
speculation to geographic differences (local climate, marine processes) contributing to these
differences rather than lingering oil contamination and its physiological effects.

As a result of the mixed findings of all three studies, there remains some uncertainty about the
recovery of harlequin ducks. We believe our analysis of ADF&G and USFWS surveys will shed
some light on a portion of this discrepancy. Still, one commonality of all three is the divergence
between oiled and unoiled populations. Harlequin duck populations in oiled areas (WP WS) are
consistently “under-performing” populations in unoiled areas (EPWS). Yet, questions remain as to
whether survey results primarily reflect lingering effects of the oil spill, intrinsic factors such as
local geography and climate that influence survival independently of oil, or survey design. Other
factors warrant speculation, but these appear most likely.
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Some aspects of harlequin duck life history suggest that they may be particularly susceptible to
oil spill effects and that recovery should be expected to be a long process. Harlequin ducks are
inextricably linked to the nearshore marine environment, spending most of their annual cycle
along rocky coasts, headlands, or cobble beaches. This was the environment where much of the
spilled oil from the Exxon Valdez was deposited. Diets of harlequin ducks in marine areas
consist largely of intertidal and shallow subtidal benthic invertebrates, including amphipods,
limpets, snails, chitons, and mussels (Goudie and Ankney 1986, Goudie and Rvan 1991, Patten
1995). Harlequins appear to be highly philopatric to their molting and wintering sites; this is an
adaptive strategy in natural situations and predictable environments, but does not accommodate
moving to undisturbed sites in the face of human-caused perturbations. Also. Goudie and
Ankney (1986) suggested that harlequins were on the lower end of body size for surviving in
harsh environments similar to Prince William Sound in winter. Because harlequin ducks exist
close to an energetic threshold, any perturbation (i.e., an oil spill) that either affects health or
condition directly (via toxic effects) or indirectly (via food abundance) could have significant
consequences for the population.

Data gaps exist in our understanding of the effects of the oil spill on harlequin duck population
dynamics. Sea duck populations, in general, are composed of long-lived birds that have delayed
sexual maturity, low annual production rates, and "boom and bust" years. Consequently, sea
duck population dynamics are quite sensitive to adult female survival rates, size of the breeding
component, and variable breeding propensity (% of adults breeding annually). Recruitment is a
particularly difficult parameter to estimate. We do not know where PWS harlequin ducks breed
and subsequently we know few specifics about productivity outside of PWS. Population
monitoring will allow estimation of recruitment via age structure variation. Under the best
conditions, recovery from population perturbations may take years. We intend to address the
data gaps by identifying the processes that affect harlequin duck populations. assessing
differences in the processes between oiled and unoiled areas, and predicting recovery times.

Harlequin ducks are in a position to recover but are not recovering. Populations in oiled areas arc
continuing to decline (Rosenberg and Petrula 1998, in prep.). Monitoring population trends and
structure is necessary to determine the status and recovery potential of harlequin ducks. The survey
described below is intended to continue the process of establishing quantifiable restoration goals
and providing a measure of recovery. Proposed surveys will provide trend indices to assess
recovery of harlequin duck populations and determine demographic factors inhibiting or
contributing to recovery and restoration. Results will be compared with 1997 results and prior
years when applicable. We have designed a survey that has the power to detect trends n oiled
populations, give us valuable information on population demographics, and possibly shed insight
into geographic differences within PWS.

Comparison of ADF&G and USFWS Monitoring Studies

One difficulty in interpreting the results from studies monitoring the recovery of harlequin ducks
has been conflicting results from two different monitoring programs. The ADF&G has been
conducting monitoring surveys for harlequin ducks in PWS since 1994 (project /427) and as part
of their marine bird and mammal surveys, the USFWS has been monitoring the recovery of
harlequin ducks since 1989. In an attempt to better interpret the results of the two surveys we
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have compared the survey methods and results. This detailed comparison is presented in
Appendix II. A summary follows:

USFWS employed random surveys. A very high percentage of their transects were located in
poor or marginal harlequin duck habitat. For a species like harlequin ducks, that have a clumped
distribution, it requires intensive surveying to get a sufficient sample size in marginal habitat.
Without sufficient survey coverage in oiled areas, they observed a relatively few birds. Thus,
effective sample size was low, translating into low power and inability to detect a change.
Marginal or poor habitat is the most difficult place, if possible at all, to detect injury or recovery.

The ADF&G harlequin duck surveys have much better ability to detect differences in slopes
(population trends) between oiled and unoiled locations in PWS. Biologically, this is because
harlequin ducks are not uniformly distributed throughout PWS, but have a patchy distribution,
which concentrates relatively large numbers of birds in relatively few areas of suitable habitat.
We designed our surveys to include sites that supported high densities (good habitat) of
harlequin ducks. This gives us a more powerful data set that puts us in a better position to
measure recovery.

B. Rationale/Link to Restoration

Sea otter and harlequin duck restoration requires assessment of population health and definition
of impediments to recovery. This proposed work represents a comprehensive approach to
understanding the factors that affect population dynamics and definition of critical bottlenecks to
recovery. Without an understanding of the underlying processes that dictate population change,
we can not prescribe specific activities to enhance recovery.

Population modeling is a powerful tool for describing population fluctuation and for identifying
critical periods of the annual cycle (e.g., Lebreton and Clobert 1991, Schmutz et al. 1997).
Previous work (Udevitz et al. 1996) has resulted in a population model for sea otters in PWS
which may be tested with continued monitoring. For harlequin ducks we will use linked matrix
models (Caswell 1989), building on exisitng harlequin duck models (Goudie et al. 1994,
Robertson 1997), to incorporate spatial structuring in this exercise, to allow spatial variation,
movements, and comparisons between oiled and unoiled areas.

Sea Otters

Sea otter restoration requires an understanding of changes in population status and the processes
affecting that change. Continued monitoring of sea otter distribution and abundance and otter
prey populations in WPWS along with geographically expanded monitoring of sea otter P450
levels, and estimates of survival and foraging energetics will be valuable in (1) providing insight
into potential demographic constraints to recovery which may improve future recovery models,
(2) documenting actual recovery time for the nearshore system including sea otters, (3)
evaluating the extent to which continued exposure may be constraining sea otter recovery, and
(4) providing long-term population trend data which may be used in assessing initial damage and
subsequent recovery of sea otter populations in the event of future oil spills.
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Harlequin Ducks

This proposed work represents a relatively simple, workable approach to the long-term
monitoring of harlequin duck populations that will allow us to assess recovery from the spill.
This study is directly linked to the recovery objectives for harlequin ducks in the EVOS
Restoration Plan (Exxon Valdez Oil Spill Trustee Council 1996). As written in the plan. harlequin
duck restoration and recovery requires assessment of population densities, production, and
population age- and sex structure while taking into account geographic differences. As proposed,
this project will provide this information as well as provide insight into understanding factors
affecting population dynamics and inhibiting recovery.

When we began this study, the existing information we inherited from post-spill studies concluded
that there were population declines during the breeding season, a declining trend in the molting
population, and very poor production of young in western PWS. We designed a monitoring plan
that would build on this information and address the recovery objectives in the 1994 EVOS
Restoration Plan. As a result of our early findings the Recovery Objectives in the Restoration Plan
were modified in 1996 to: “Harlequin ducks will have recovered when breeding and postbreeding
season densities and production of young return to prespill levels. A normal population age- and
sex-structure and reproductive success, taking into account geographic differences. will indicate
that recovery is underway”. We have made great progress toward understanding the life history of
harlequin ducks and our past monitoring efforts have shown similar age- and sex-structure in oiled
and unoiled areas. Harlequin ducks are in a position to recover but are not recovering. We have
designed a survey that has the power to detect trends in oiled populations, give us valuable
information on population demographics, and possibly shed insight into geographic difterences
within PWS,

Focus on these population parameters is necessary to determine the status and recovery potential of
harlequin ducks; determine if recovery objectives are being met; and suggest factors limiting
recovery. The proposed monitoring effort will also allow us to modify recovery objectives, as new
information becomes available. This will provide a more reliable basis for restoration planning and
be consistent with an adaptive management approach that allows more efficient allocation of efforts
and enrichment of knowledge over time (e.g. for a long-term monitoring program). A continued
decline in harlequin duck populations in western Prince William Sound may lead to a significant
reduction or loss of this resource from the area and beyond. It is important to know if populations
are continuing to decline, and if so, understand the factors responsible for limiting recovery.

Populations are declining in oiled areas. It takes a minimum of three years before population trends
can be determined. Lack of good prespill data and our review of USFWS surveys preclude pre-
and postspill population comparisons as proposed by the Recovery Plans. Long-term monitoring
is the most straightforward approach to determining recovery. Therefore, monitoring should begin
as soon as possible. Annual monitoring is proposed. Populations may vary considerably from year
to year. Detecting upward or downward trends in abundance and productivity from year to year
variations will be met sooner with increased sampling. Results of this work will have a direct
bearing on assessing the status and outlook for this resource and guide agency programs and
policies related to public uses, especially subsistence and recreational hunting, land-use practices,
and wildlife viewing.
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C. Location

Studies will be conducted in PWS (with the exception of CYP1A sampling, see below). Specific
study sites for some components will be those used in previous and ongoing Trustee-sponsored
research and monitoring programs to capitalize on previously collected data and populations of
marked individuals. For evaluation of CYP1A levels, expansion to areas outside the Sound
(sampling sea otters captured as part of other, non-EVOS studies) will provide information on
the scale and significance of previously documented differences between oiled and unoiled sites
within PWS.

The proposed harlequin duck monitoring component will be conducted in the oil spill area of
western Prince William Sound and unoiled eastern PWS between Valdez and Cordova and northern
Montague Island. Survey sites in PWS will be located in the same areas used for the harlequin
duck component of project \025 Nearshore Vertebrate Predator Project and project \427
Harlequin Duck Recovery Monitoring (Rosenberg and Petrula 1998, in prep.), with some
additional sites in southwestern PWS. Surveys in the spill area will focus on Knight Island,
Applegate Island, Foul Bay, Main Bay, Eshamy Bay, Crafton Island, Chenega [sland, Green Island,
Naked Island, and Bainbridge, Evans, and LaTouche islands in southwestern PWS. Surveys in non-
oiled areas will include portions of Hinchinbrook Island, Simpson Bay, Sheep Bay. Port Gravina,
Landlocked Bay, Bligh and Busby islands, Galena Bay and Valdez Arm, and Montague Island.

Communities affected by the project include Chenega, Tatitlek, Whittier, Valdez, and Cordova.

COMMUNITY INVOLVEMENT AND TRADITIONAL ECOLOGICAL KNOWLEDGE

The project will continue to inform and coordinate our community involvement activities,
including the collection of indigenous knowledge with Dr. Henry Huntington. TEK specialist
Chugach Regional Resources Commission and Hugh Short, Community Coordinator. EVOS
Restoration Office. We will continue to solicit advice from the above parties and gather information
on TEK through synthesis workshops, local community facilitators, and residents. Traditional
ecological knowledge has been solicited is currently an ongoing part of project -427, Harlequin
Duck Recovery Monitoring.

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

A. Objectives

Sea Otters

]

(OS]

A. Compare estimates of sea otter abundance and population trends over time and
between oiled and unoiled areas within WPWS.

B. Estimate abundance and size class composition of key sea otter prey in oiled and
unoiled study sites.

A. Establish baseline values and assess variability of expression of CYP1A in sea otters,
using RT-PCR assay.

B. Measure CYPIA levels in sea otters with known exposure to oil and known tissue
hydrocarbon levels.

A. Compare adult female survival between oiled and unoiled areas within WPWS.

B. Compare adult female activity-time budgets and dive attributes between oiled and
unoiled areas within WPWS.

Harlequin Ducks USGS-BRD

o

(V8]

Compare harlequin duck population structure and numbers between oiled and unoiled
areas within and among years.

Estimate critical demographic parameters, including: survival, immigration and
emigration, and recruitment of harlequin ducks.

Quantity the relationships between oiling and demographic parameters.

Derive a population model that identifies critical demographic parameters and predicts
population trends and recovery times.

Harlequin Ducks ADFG

I

Compare population structure (number of breeding pairs, subadult males, adult males, and
females) between oiled and unoiled areas during March.

Estimate density for oiled and unoiled survey sites in March.

Compare annual changes in density and population structure for oiled and unoiled survey
sites.
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4. Compare annual changes in density and population structure within oiled and unoiled
survey sites

5. Compare results with EVOS project /427 Harlequin Duck Recovery Monitoring.

B. Methods
Sea Otters

Sea otter population monitoring--We will continue to use previously developed aerial survey
techniques which employ counts along systematic transects, and intensive search units (ISU’s) to
estimate a correction factor for each survey (Bodkin and Udevitz, in press). We will conduct a
single survey of the entire WPWS every two years beginning in 2000, and continue annual
replicate surveys (5 replications per survey) of the smaller NVP study sites, beginning in 1999.
Alternate year, Sound-wide surveys do not diminish our power to detect population changes in
the greater WPWS area. However, increasing replicate survey intervals for the smaller NVP
study areas greatly reduces our power to detect changes. It may require § years of annual
replicate surveys (ie., 4 additional years beginning in 1999) to provide adequate power to detect a
minimum of a 6% annual increase. The time required to detect this same change may extend to
12 years it the survey interval is increased to every two years (3 additional surveys).

Invertebrate prey population monitoring--In 1999, we will focus on sampling intertidal
populations of three important sea otter prey, green sea urchins (Strongylocentrolus
drobachiensis), littleneck clams (Protothaca staminea), and mussels (Mytilus trossulus). We
selected these species because they are preferred sea otter prey and have populations that are
centered in the intertidal zone and can therefore be sampled efficiently, providing adequate
power to detect change.

Sampling will be conducted from within Herring Bay and Bay of Isles on Knight Island, and
along the Stockdale Harbor and Port Chalmers portions of Montague Island. Density estimates
will be obtained from systematically selected transects along the shorelines in each area. For sea
urchins and littleneck clams, size distribution data will be supplemented by sampling in preferred
sea urchin and clam habitats. The details of site selection and sampling methods are given in
Holland-Bartels et al. (1998).

Recovery of sea otter populations will be assessed by comparing the size distributions and
biomass of prey at Knight Island vs. Montague Island. A lack of significant differences between
oiled and reference (nonoiled) sites would be indicative of recovery. The data from 1999 will be
combined with similar data from 1996-1998 to assess possible trends in recovery. as indicated by
converging size distributions and abundances at the two sites.

Cytochrome P450 14--In the NVP study, Dr. Paul Snyder at Purdue University applied the RT-
PCR assay (quantitative reverse transcriptase PCR assay; Van den Heuvel et al. 1993) to sea
otters for measurement of CYP1A. This assay quantifies the messenger RNA (m-RNA) that
codes for the CYP1A protein. Initially, the RT-PCR assays required the isolation, cloning and
sequencing of the PCR product, and the development of sea otter specific primers for CYP1A
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(Holland-Bartels et al. 1998; Snyder et al. unpubl.); that work is now complete. Results of the
assay are reported as the number of copies of mRNA per cell for cells isolated from individual
otters. To date, we have used blood lymphocytes (peripheral blood mononuclear cells) collected
from live otters for the assay.

We will continue to use RT-PCR to quantify the number of copies of m-RNA in blood
lymphocytes collected from live sea otters. Otters will be captured and sedated, and blood
collected by jugular venipuncture. The peripheral blood lymphocytes will be isolated by a ficoll
gradient technique, cryopreserved in liquid nitrogen and shipped to Dr. Snyder for analyses.

Sea otters will be captured and sampled in two locations outside PWS: (1) southeast Alaska, a
relatively clean area (n=20), and (2) California, a relatively contaminated area (n=20). These
capture operations are part of ongoing research projects not related to the EVOS. and costs for
capture are not included in this proposal. Sea otters will also be captured in PWS: (1) in north-
west PWS, in the vicinity of Port Wells (n=20), an area with high sea otter densities and
considered to be relatively clean of environmental contaminants, and (2) in oiled and nonoiled
areas of WPWS, as part of the proposed adult female survival study (n=40 in 1999; see below).

An additional element of the cytochrome P450 component will be RT-PCR quantification of
CYPIA in frozen liver samples, archived from 1989. These samples were collected from sea
otters that died subsequent to the spill, and time of death and extent of oiling on the pelage are
known. Many of these otters were exposed to large quantities of oil, and we anticipate CYP1A
levels could be markedly elevated. Further, concentrations of hydrocarbons have been measured
on aliquots of the same samples (Ballachey and Kloecker 1997a, b), and in many cases (where
otters were heavily oiled), concentrations were well above method detection limits. We propose
to analyze 20 liver samples, including samples from both heavily oiled sea otters from PWS, and
from sea otters in southeast Alaska, not exposed to oil. In contrast to other sea otter components,
the CYP1A work is scheduled primarily for FY99 and FY00.

Adult female survival--We will use established methods to capture and surgically instrument
adult females with radio telemetry transmitters (Ralls et al. 1989). Eighty female sea otters (40
each in the oiled and reference sites) will be instrumented over 2 years (20 in each area each
year). This should allow detection of a 10% difference in survival rates (1- >0.70) over 3 years.
Radio transmitters (ATS Inc., Isanti, MN) will include mortality switches to increase the
probability of early detection and recovery of dead otters. In addition, we will mark captured
otters with a unique combination of colored plastic tags (Temple Tags, Temple. TX) attached to
the hind flippers for visual identification. Mass, length and girth will be measured as an index of
condition, and blood collected for CYP1A analyses. We will also extract a pre-molar tooth for
age estimation (Bodkin et al. 1997).

We will attempt to obtain bi-weekly relocations of instrumented individuals, and record location.
and reproductive status (with/without a pup). If mortalities occur, the carcass will be collected,
and if fresh, a necropsy performed by a certified veterinary pathologist.

Foraging energetics--At the time sea otters are captured for radio instrumentation, they will be
equipped with an implantable time-depth recorder (TDR). TDR’s (Wildlife Computers,
Woodinville, WA) have 2MB of memory equaling more than 2220 hours of continuous depth
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data at 4 second intervals and can store data for up to 10 years. We will program the units to
duty cycle for 7 days each month which will allow sampling of activity and dive data over the
entire year. The TDR’s require recapture and removal to download the data. Therefore, we will
recapture instrumented otters in year 2 following initial capture with the intent of recovering 30%
of the units after one year’s deployment. Field work in year 3 of the study will concentrate on
recapture and collection of remaining TDR’s.

During the first two summer field seasons we will attempt to obtain forage observations on
marked individuals during the active TDR cycle times for each individual (cycle times may be
staggered such that some TDR’s will always be active). Concurrent observational and TDR data
will maximize our ability to correlate foraging activity and dive attributes. During forage
observations we will record time, location, and reproductive status of the individual along with
dive times, surface times, and number, size and type of prey retrieved.

Harlequin Ducks

Survival Estimates--Measuring survival requires capture of birds. Harlequin ducks, like nearly
all Anatids. molt their wing feathers (primaries and secondaries) simultaneously, rendering them
flightless. During the molt, harlequin ducks congregate and are susceptible to capture by herding
flocks of flightless birds into pens. This method will be employed to capture harlequin ducks for
this study. Capture methods follow those used successfully by researchers in British Columbia
and Washington, and by the Nearshore Vertebrate Predator project (Clarkson and Goudie 1994).
Sea kayaks will be used to slowly herd molting flocks towards a trap. The trap consists of two
100" wings which lead birds into a holding pen in shallow water. The trap location will be noted
daily on marine navigation charts.

Captured harlequin ducks will be removed from the trap, placed in holding pens, and transported
by boat to the main vessel for processing. Birds will be banded with USFWS aluminum bands
and with individually coded plastic tarsus bands. Sex will be identified based on plumage
characteristics and age will be determined by bursal probing (Mather and Esler. unpubl. ms).
Body condition of all radioed birds will be estimated using condition indices derived as part of
the NVP project. Diagonal tarsus length and culmen length will be measured to the nearest 0.1
mm using digital calipers. Using a wing board, we will measure, to the nearest mm. wing length
from the wrist notch to the end of ninth and tenth primaries, length of the ninth and tenth
primaries from their intersection with the wing, and wing stub, the distance from the wrist notch
to the end of the wing flesh. The status of the wing, i.e., whether it is a molting wing, old wing,
or fully formed new wing, will be recorded to ensure that only molting birds are used in analyses.
Body mass will be measured on an electronic balance to the nearest gram. Mark and recapture
data will be analyzed to estimate annual survival rates (Lebreton et al. 1992) by age and sex
cohort and by area.
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March Population Demographic Surveys

This study will test the following hypotheses:

Objective 1.
H,: The ratio of males to females; adult males to subadult males; and breeding pairs to total

ducks is the same for oiled and unoiled populations during March.

H,. The ratio of males to females; adult males to subadult males; and breeding pairs to total
ducks is different for oiled and unoiled populations during March.

A generalized logit model (Agresti, 1990) will be used to test differences in population structure for
oiled versus unoiled survey sites for winter and spring. Male:female ratios for individual survey
periods will be compared by estimating proportions using cluster sampling (flocks) (Cochran,

1977).

]

|US]

Objective 2. No hypothesis is being tested.

Objective 3.
H,: The rate and direction of population change between years is the same for oiled and
unoiled survey sites.

H,. The rate and direction of population change between years is different for oiled and
unoiled survey sites.

Density changes will be tested by regression and population structure will be tested with logistic
regression (Agresti, 1990).

4.

Objective 4.

H,: The rate and direction of population change between years is the same within oiled and
unoiled survey sites.

H,: The rate and direction of population change between years is different within oiled and
unoiled survey sites.

Density changes will be tested by regression and population structure will be tested with logistic
regression (Agresti, 1990).

4.

Objective 5. No hypothesis is being tested.

Surveys will be conducted in representative portions of oiled areas in western PWS and unoiled
areas in eastern PWS. FY 95-97 survey routes will be repeated (Rosenberg and Petrula 1997).
Surveys will be conducted from approximately March § through 20. Repeat surveys will not be
conducted and surveys in oiled and unoiled areas will not be conducted simultaneously because
population flux is expected to be minimal at this time of year. New surveys will be established in
areas with known concentrations of birds. All harlequin ducks will be recorded along each survey
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route. Observations will be recorded as pairs or by sex, and males will be divided into two age
groups using predetermined criteria (Rosenberg and Petrula 1998 in prep.). Surveys will be
conducted from open skiffs up to 20 feet long. Each skiff will have two observers. Surveys will be
conducted from within 30 meters of shore along predetermined routes. A pace and course will be
chosen that will assure complete coverage of the survey area and maximize the opportunity to see
ducks. All transects will be mapped and all observations will be recorded by date and location and
mapped by flock. Exxon Valdez oil spill beach segment modifiers (oiled areas), habitat
associations, time, and weather will be noted.

Population composition and annual changes in density will be compared to test whether harlequin
duck populations are exhibiting similar growth trends or the oiled (injured) population is exhibiting
a different direction or rate of change. We will continue to test whether low reproductive success in
oiled areas has resulted in changes in population age and sex structure. The proportion of first-year
males to total males will be used as a measure of past reproductive success. Proportions of paired
birds and male:female ratios will be compared for oiled and unoiled sites to indicate breeding
propensity. Surveys will be used to detect changes in abundance and compare the direction and rate
of change between years for the two survey areas. Surveys within oiled and unoiled areas will be
compared to determine if geographic differences are detectable. Data from FY95-FY97 surveys
will be incorporated into the analysis when applicable.

Sufficient power to test the hypotheses presented above (detecting a significant difference in slopes)
is expected for this project based on the power generated from project \427, Harlequin Duck
Recovery Monitoring (Rosenberg and Petrula 1998, in prep.). Using similar survey techniques and
time frames that project was able to reject the null hypothesis (no difference in rate of population
change between oiled and unoiled areas) with the following power:

Power at alpha=.05 | .80
Power at alpha=.10 | .88

C. Cooperating Agencies, Contracts, and Other Agency Assistance

USGS personnel, led by Jim Bodkin and assisted by Brenda Ballachey and Daniel Monson, will
be responsible for aerial surveys, capture and handling of sea otters for sample collection and
instrumentation, radiotracking, foraging observations, and interactions with Dr. T. Dean on
monitoring of invertebrate prey.

USGS personnel, led by Dan Esler, will be responsible for annual capture of molting harlequin
ducks, assessment of survival, and derivation of population models.

Alaska Department of Fish and Game personnel, led by Dan Rosenberg, will be responsible for
March surveys of harlequin duck population numbers and structure.

Contract with Coastal Resources (Dr. T. Dean) for sea otter invertebrate prey monitoring
component.
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Collaboration with Purdue University (Dr. Paul Snyder, School of Veterinary Medicine) for
assays to measure CYP1A; data analysis and interpretation.

Boat charter and air charter services will be contracted to the private sector, usually from the
local Prince William Sound region.

SCHEDULE

A. Measurable Project Tasks for FY 99

B.
Sea Otters

Winter 98-99

Collect southeast AK liver samples, CYP1A analyses

June - August

Sea otter capture and instrumentation, aerial survey, prey monitoring

August - October

Foraging observations of instrumented otters

Sept - October

Collect PWS liver samples

Harlequin Ducks

December 1998

Project start-up. Interagency coordination. Plan logistics and personnel for
winter surveys. Contract for vessel support.

Jan. —Feb. 1999

Initiate hiring process for seasonal technicians. Prepare field equipment.
Finalize field logistics.

March 1999

Conduct winter surveys in PWS. Attend 10" Anniversary Symposium.

August -September

Mark/recapture for survival estimation

April — June 1999

Create databases, GIS. Analyze field data and begin report preparation.

April 2000

Annual Report submitted

B. Project Milestones and Endpoints

Sea Otters

FYOQ0

CYP1A work will be completed.
Capture and instrumentation will be completed.

FYO00 - 02

Conduct all other proposed objectives annually.
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Harlequin Ducks

FY99

October-February:
March:

August —September
April-September:

FYO00

October-February:
March:

August ~September
April-September:
April 15:

FYOl

October-February:
March:

August —September
April-September:
April 15:

Y02

October-February:
March:

August —September
April-September:
April 15:

Coordinate and plan surveys, community involvement, prepare equipment.
Conduct population surveys

Mark/recapture for survival estimation

Data analysis and report preparation. Coordinate with local communities.

Coordinate and plan surveys, community involvement, prepare equipment.
Conduct population surveys

Mark/recapture for survival estimation

Data analysis and report preparation. Coordinate with local communities.
Submit annual report.

Coordinate and plan surveys, community involvement, prepare equipment.
Conduct population surveys

Mark/recapture for survival estimation

Data analysis and report preparation. Coordinate with local communities.
Submit annual report.

Coordinate and plan surveys, community involvement, prepare equipment.
Conduct population surveys

Mark/recapture for survival estimation

Data analysis and report preparation. Coordinate with local communities.
Submit annual report and manuscripts for publication.

This is a projected four-year monitoring program designed to assess the recovery of an injured
species. Each project objective will be assessed annually for oiled and unoiled areas then compared
with each other and with data collected in subsequent years. Year to year trends will first be
compared in 2000 and then each year after. At the end of each year results will be compared with
the restoration goals to assess whether recovery has occurred.

C. Completion Date

All project objectives will be met following FY02.

Under present guidelines, Harlequin ducks will have recovered when breeding and postbreeding
season densities and production of young return to estimated prespill levels. A normal population
age- and sex-structure and reproductive success, accounting for geographic differences, will

Prepared 4/15/98

22 Project 99426



indicate recovery is underway (Exxon Valdez Oil Spill Trustee Council 1996). This project will
compare harlequin duck population structure and abundance between oiled and unoiled areas and
within geographic areas. This study will be completed when oiled and unoiled populations exhibit
similar structure and population trends (accounting for geographic differences) and the oiled
population is no longer declining. Until further information is gathered it will not be possible to
predict when densities and reproductive effort will return to prespill levels or similar population
structure and behavior is attained. This project may also suggest changes to the Recovery
Objectives.

PUBLICATIONS AND REPORTS

Annual reports will be presented to the Chief Scientist by April 15. An annual report of FY99
activities will be submitted to the Restoration Office before 15 April 2000. A final report will be
prepared at the end of the proposed monitoring schedule unless continued monitoring is warranted
or when recovery objectives are met. Special reports (publications) will be prepared during the
course of the study if warranted. Publications will be prepared for peer-review journals when
sufficient data has been collected to warrant manuscript preparation. Because FY99 is the first year
of this project, journal publications will not be generated until later years.

PROFESSIONAL CONFERENCES

None in FY99,

NORMAL AGENCY MANAGEMENT

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

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

As described in the Introduction, this research relies on incorporation of data from other Trustee
sponsored research, including projects /427. /161, and /025. Equipment purchased under those
projects will be used to conduct the proposed research and data collection and analysis will
follow previously established standards.
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PROPOSED PRINCIPAL INVESTIGATORS

James Bodkin

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

Anchorage, Alaska 99503

PHONE: (907) 786-3550

FAX: (907) 786-3636
james_bodkin@usgs.gov

Dan Esler

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

Anchorage, Alaska 99503

PHONE: (907) 786-3485

FAX: (907) 786-3636
daniel_esler@usgs.gov

Dan Rosenberg

Alaska Dept. of Fish and Game
333 Raspberry Road
Anchorage, Alaska 99518
PHONE: (907) 267-2453
FAX: (907) 267-2433

danr(@fishgame. state.ak.us

OTHER KEY PERSONNEL

Brenda Ballachey

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

Anchorage. Alaska 99503

PHONE: (907) 786-3512

FAX: (907) 786-3636
bballach@nucleus.com

Tom Dean

Coastal Resources Associates, Inc.
1185 Park Center Drive, Suite A
Vista, CA 92083

PHONE: (760) 727-2004

FAX: (760) 727-2207

coastal resources(@compuserve.com
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Dan Monson

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

Anchorage, Alaska 99503

PHONE: (907) 786-3449

FAX: (907) 786-3636
daniel_monson@usgs.gov

Paul Snyder

Purdue University

Department of Veterinary Pathology
1243 Veterinary Pathology Building
West Lafayette, IN 47907

PHONE: (317) 494-9676

FAX: (317) 494-9830

Mike Petrula

Alaska Department of Fish and Game
333 Raspberry Rd.

Anchorage. AK 99518

PHONE: (907) 267-2159

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

PERSONNEL QUALIFICATIONS

Jim Bodkin, Research Wildlife Biologist, and team leader for coastal ecosystem in Alaska for
the Alaska Science Center of USGS, Biological Resources Division. He has over 20 peer-
reviewed scientific publications and is involved in an active sea otter research program. He has
studied and published on sea otter foraging ecology and community structuring since 1988 and
has been principal investigator for sea otter survey methods development. He earned a M.S.
from California State Polytechnic University in 1986.

Dan Esler is a Research Wildlife Biologist with the Alaska Science Center, USGS Biological
Resources Division. He has conducted waterfowl research in arctic and subarctic regions of
Alaska and Russia for the past 9 years. Since 1995 he has served as project leader for harlequin
duck studies as part of the Trustee sponsored Nearshore Vertebrate Predator project. He earned a
M.S. from Texas A & M University in 1988 and is currently enrolled as a doctoral candidate at
Oregon State University. He has 11 peer-reviewed journal publications and numerous reports
and presentations addressing research and issues in waterbird conservation.

Dan Rosenberg has been a waterfowl biologist for The Alaska Department of Fish and Game
(ADF&G) since 1985. From 1980-1983 Mr. Rosenberg conducted field research in Alaska as a
waterfowl biologist for the U.S. Fish and Wildlife Service and from 1983-1984 as a Habitat
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Biologist for ADF&G. Mr. Rosenberg received a Bachelor of Science degree in Wildlife
Management from Humboldt State University. Arcata, CA in 1979.

Mr. Rosenberg has conducted harlequin duck population (age and sex structure) and production
surveys in Prince William Sound since 1994 as the Principle Investigator of a Trustee sponsored
restoration project. Mr. Rosenberg is currently the principal investigator on EVOS Trustee
sponsored project \273 Surf Scoter and Goldeneye Life History and Ecology: Linking Satellite
Telemetry with TEK to Conserve the Resource. He has conducted extensive waterfow! population
monitoring and habitat assessment surveys on the Copper River delta, Stikine River delta, Kenai
wetlands, upper Cook Inlet, Aleutian Islands, and Kodiak Island. As project leader, Mr. Rosenberg
has assessed impacts to waterfowl and wildlife populations from hydroelectric development, urban
expansion, habitat alterations, chemical pollutants, timber harvest, and surface mining.

Brenda Ballachey is a Research Physiologist at the Alaska Science Center of USGS, Biological
Resources Division. She was Project Leader for sea otter NRDA studies from 1990 through
1996, and has been involved in all aspects of post-spill research on sea otters. She has authored
or coauthored over 40 journal articles and technical reports. She earned a M.S. in 1980 from
Colorado State University, and a Ph.D. in 1985 from Oregon State University.

Thomas A. Dean is President of the ecological consulting firm Coastal Resources Associates,
Inc. (CRA) in Vista CA. Dr. Dean has over 20 years of experience in the study of nearshore
ecosystems, and has authored over 25 publications, including several dealing with impacts of the
Exxon Valdez oil spill on subtidal populations of plants and animals. He has extensive
experience in long-term monitoring studies, and has played a major role in both intertidal and
subtidal EVOS investigations since 1989. Dr. Dean is currently a co-principal investigator for
the Nearshore Vertebrate Predator Project (NVP), and is examining the relationships between
prey abundance and the recovery of sea otters, river otters. harlequin ducks, and pigeon
guillemots.

Daniel Monson is a Research Wildlife Biologist at the Alaska Science Center of USGS,
Biological Resources Division, with over 10 years of experience in sea otter research in Alaska
and California. He earned a M.S. from the University of California at Santa Cruz in 1995.

Paul Snyder is an Assistant Professor of Pathology and Immunotoxicology and Director of the
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APPENDIX I

Breakdown of budgets (in thousands of dollars) by species, objective, and fiscal year.

FY99 FY00 EFYOL FYO02
Sea Otters
Population and Invertebrate Monitoring 105.9 105.9 105.9 105.9
CYPIA Assessment 60.0 54.0 21.0 0.0
Survival/Forage Energetics 162.3 171.3 108.2 63.6
SEA OTTER TOTAL 328.2 331.1 235.1 169.5
Harlequin Ducks
Population Monitoring (ADFG) 52.0 53.0 57.0 57.0
Survival Estimation (BRD) 62.3 65.3 65.3 64.3
HARLEQUIN DUCK TOTAL 114.3 118.3 122.3 121.3
General Administration
DOI-BRD 28.5 28.5 21.9 17.0
ADFG 6.0 7.0 8.0 8.0
TOTAL | 477.0 484.9 387.3 315.8
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APPENDIX IT

Comparison of ADF&G and USF&WS Harlequin Duck Surveys

The U.S Fish and Wildlife Service (USFWS) conducted shoreline and offshore surveys of all marine birds in Prince
William Sound, Alaska during March and July in most years from 1989 through 1998 (EVOS project /159). We
compared USFWS harlequin duck survey data from 1989 through 1996 (Agler and Kendall 1997) with our survey
data (EVOS project /427) from 1995 through 1997 (Rosenberg and Petrula 1998 in prep.). Because harlequin ducks
utilize shoreline habitats, we excluded offshore transects surveyed by the USFWS from our comparisons.

We thank the USFWS for providing their survey data. We have not provided them the courtesy of reviewing this
proposal prior to submission to the EVOS Trustee Council, because of insufficient time before the proposal
deadline. We will present it to them for review and comment. They employ a different survey design and analytical
techniques, based on different goals and objectives. The following discussion is intended to compare harlequin
duck survey techniques employed in EVOS studies in order to find the best method to assess the recovery of this
injured resource and clarify some of the uncertainty surrounding the current status of harlequin ducks in PWS.

Comparison of Results

Comparisons of ADF&G and USFWS survey coverage for July and March survey periods in PWS are presented in
Table 1. The USFWS surveyed approximately 50% 50% less shorline in March then they surveyed in July.
ADF&G surveys cover less shoreline, but we survey identical transects during fall (July) and winter (March).
Compared to USFWS surveys, our shoreline coverage is divided more evenly between oiled and unoiled areas. We
surveyed during 3 periods in the fall (July, August, September). Our first fall survey (late July) is conducted at
approximately the same time as the USFWS July survey. These surveys coincide with molting and brood rearing.
We conducted only one winter survey (March 1997).

ADF&G transects in oiled areas are centrally located in western PWS (WPWS) while those in unoiled eastern PWS
(EPWS) extend from Valdez to Cordova and include Hinchinbrook Island. Areas of overlap exist between ours and
USFWS surveys. however, unlike the USFWS, we do not survey in unoiled areas of northwestern PWS or oiled
areas of southwestern PWS, Unlike the USFWS, we did not differentiate between partially oiled and oiled sites
when selecting our transect locations. If any portion of a transect was oiled, we considered the entire transect as
oiled. USFWS survey techniques are presented in Agler and Kendalf (1997).

Comparisons of ADF&G and USFWS survey results for July and March survey periods are presented in
Table 2. ADF&G surveys had higher densities of harlequin ducks. With few exceptions, transects were
located in habitat that supported relatively high densities of harlequin ducks. Ducks were more equally
distributed between oiled and unoiled survey areas for ADF&G surveys than for USFWS surveys.

Comparison of USFWS July survey with ADF&G Fall Surveys

We compared results of July surveys conducted by the USFWS for transects located in western and eastern
PWS with results of our surveys for the same time and general survey area (Table 3). We selected all
USFWS transects within ADF&G’s survey regions for EPWS and WPWS. Shoreline coverage overlapped
for some transects. Again, ADF&G selected transects in habitats with greater densities of harlequin ducks.
Harlequin duck densities were almost 2.5 times greater on ADF&G’s unoiled transects and over 5 times as
great for our oiled transects.
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Table 1. Comparisons of ADF&G and USFWS survey coverage for harlequin ducks during July and March
survey periods in Prince William Sound.

Treatment Length Shoreline % of Survey No. Surveys/Year No. Years
Surveyed (km)' Within Treatment Surveyed
July [ March July [ March July [ March July March
USFWS Marine Bird Surveys
Oiled 355 186 31 31 1 1 5 5
Unoiled 689 360 63 63 1 1 5 5
Partially Oiled 67 34 6 6 l 1 3 5
Total 111 580 100 100 1 1 3 5
ADF&G Harlequin Duck Recovery Monitoring
Oiled 302 302 54 54 | 1 3 1
Unoiled 257 257 46 46 1 1 3 1
Partially Oiled 0 0 0 0 0 0 0 0
Total 559 559 100 100 1 1 3 1

. USFWS census plots (area) were converted to linear shoreline length.

Table 2. Comparisons of the number, density, and location by treatment (oiled and unoiled areas) of
harlequin ducks during July and March for ADF&G and USFWS surveys in PWS.

Treatment No. Ducks (All Surveys and Average % of Ducks within
Years) Density/Survey Treatment
(Ducks/km)

July | March July | March July | March
USFWS Marine Bird Surveys
Oiled 1,838 2,501 1.04 2.69 18 26
Unoiled 8,170 6,157 2.37 3.42 80 64
Partially Oiled 205 962 0.62 5.66 2 10
Total 10,213 9,621 1.84 3.32 100 100
Annual Range 982-2707 1410-2402 | ceeee | e e e
ADF&G Harlequin Duck Recovery Monitoring
Oiled 2,637 1,677 2.92 5.60 41 59
Unoiled 3,812 1,183 4.91 4.90 59 41
Partially Oiled 0 0 0 0 0 0
Total 6,449 2,860 3.85 5.12 100 100
Annual Range 808-1,338 1,183-1,677 |  ——=-1 e} e e

To compare data collected by ADF&G and USFWS, we performed similar trend analysis on both data sets
(Table 4). Within a study, transects that were in close proximity were combined to form a region. Density of
harlequin duck was regressed against year to generate separate slopes for each treatment group, region, and
study. Regional estimates were weighted (based on total number of ducks counted in the region for all years
of the study) and combined to estimate the mean slope for each treatment group within each study. A 2-
sample t-test was used to test for differences in the rate of change in duck density for USFWS survey data
and for our survey data. The power of the test was then calculated for several levels of difference in slopes
between oiled and unoiled areas for each study.

(U3}
[¥5]
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Table 3. Comparison of results of ADF&G and USFWS July surveys within coincidental geographic areas for
EPWS and WPWS.!

Treatment Total Ducks -All Surveys Shoreline Length Average Density/Survey
and Years (Range/Year) Surveyed (km/year) (Ducks/km)

USFWS Marine Bird Surveys

WPWS 959(120-261) 335 0.57

EPWS 2,424 (298-710) 242 2.00
ADF&G Harlequin Duck Recovery Monitoring

WPWS 2,637 (808-938) 301 2.92

EPWS 3,812 (1210-1338) 258 4.91

1. 22% of USFWS transects are within the boundaries of ADF&G’s EPWS (unoiled) Study Area and represent
24% of the ducks observed by USFWS. 33% of USFWS transects are within the boundaries of ADF&G’s WPWS
(oiled) Study Area and represent 10% of the ducks observed by USFWS.

Table 4. Comparison of ADF&G fall surveys (July, August, and September) with USFWS July surveys
for harlequin ducks in oiled and unoiled areas in Prince William Sound following the Exxon Valdez Oil
Spill.

ADF&G USFWS
TEST OILED UNOILED OILED UNOILED
Slope (ducks/km/yr.) -(0.6411) 0.2476 0.1325 0.2753
Standard Error 0.258 0.165 0.0698 0.084
Significant Trend (alpha=.05)? Yes No No Yes
Difference in slopes? Yes (p=0.006) No (p=0.238)
Power of Test (alpha=.05) 0.803 0.189

Trend analysis for eastern PWS (unoiled), using ADF&G survey data indicates that the harlequin duck
population in this region has remained stable. Survey data from the USFWS for EPWS generated a
similar slope of 0.2753 ducks/km/year (S.E. = 0.084), however, a significant increasing trend was
detected. For western PWS, our survey data suggests that the harlequin population is decreasing (slope =
-0.6411, S.E. = 0.258). Survey data from the USFWS for WPWS detected no trend, therefore, no density
change was detected for harlequin ducks in oiled areas when analyzing USFWS survey data. Based on a
2-sample (-statistic, the slopes generated from our survey data for western and eastern PWS were
significantly different (p = 0.006) with an observed power of our test at 0.803 (alpha=.05). For USFWS
data, we found no significant difference between slopes in western and eastern PWS (p=0.238) with an
observed power of 0.189 (alpha=.05).

We also analyzed the entire data set for USFWS July surveys using the same analytical technique (Table
5). The power of the USFWS surveys is low.

Table 5. Trend analysis comparing all USFWS July surveys for harlequin ducks in oiled and unoiled
areas in Prince William Sound following the Exxon Valdez Oil Spill.

USFWS
TEST OILED UNOILED
Slope (ducks/km/yr.) 0.027 0316
Standard Error 0.760 0.142
Significant Trend (alpha=.05)? No Yes
Difference in slopes? No (p=0.723)
Power of Test (alpha=.05) 0.056
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USFWS March Surveys

ADF&G has conducted only one March survey so trends and power analysis cannot be compared with
USFWS results. Using the same methods described above for July surveys, we calculated the slopes and
power of the USFWS March survey data. The USFWS surveys just 184 km of oiled shoreline in March
(Table 1). Twenty-six percent of the ducks counted were in oiled transects (Table 2). Slightly over 20%
of the ducks counted by the USFWS on these oiled transects were observed on Montague [sland.
Montague Island is used as an unoiled control site by other EVOS projects.

The USFWS surveys report little observed difference between slopes for oiled and unoiled transects (Table
6). This little difference in slopes results in low power for this test. We believe this small observable
difference is because relatively few ducks occur in their oiled transects.

Table 6. Trend analysis comparing USFWS March surveys for harlequin ducks in oiled and unoiled areas
in Prince William Sound following the Exxon Valdez Oil Spill.

USFWS
TEST OILED UNOILED
Slope (ducks/km/yr.) 0.393 0.415
Standard Error 0.067 0.097
Significant Trend (alpha=.05)? Yes Yes
Difference in slopes? No (p=0.853)
Power of Test (alpha=.05) 0.052

Why the Disparity?

The disparate findings of the two surveys result from the following: 1) differences in the allocation of
survey effort among oiled and unoiled areas; and, 2) at least for western PWS, the failure of random multi-
species surveys to obtain sufficient sample size for species that exhibit a patchy rather than uniform
distribution.

The allocation of the USFWS’s survey effort in unoiled areas (63%) is twice as large as it is for oiled areas
(31%), however, the relative abundance of ducks counted on unoiled transects exceeds that in oiled
transects by fourfold in July and threefold in March. (Tables 1 and 2). The USFWS has relatively few plots
in oiled areas. These plots are located in marginal or poor harlequin duck habitat where we would only
expect to see small changes in density. Many transects contained no or very few ducks. Because they are
usually counting low numbers of ducks, they generally detect little variation between annual surveys.
Surveying in areas of low density yields poor power and an inability to detect these small changes in
population density.

Our survey effort is similarly distributed between eastern and western PWS and is allocated in approximate
proportion to the relative abundance of ducks observed in each area (Table 1). Comparing similar
geographic areas, shoreline surveyed by the USFWS, within ADF&G’s eastern PWS study area, comprised
22% of their total unoiled survey coverage and accounted for a similar proportion of the total ducks (24%).
In contrast, for USFWS transects in western PWS within our study area, shoreline surveyed by the USFWS
comprised 33% of their total survey coverage, but only accounted for 10% of their total number of
harlequin ducks. This indicates that low-density (marginal habitat) areas are being surveyed.

This is especially critical when using this survey to measure recovery. The potential for densities to
increase in marginal habitat is very limited, as there were likely no or few ducks there prior to the spill
and it will be the last habitat to exhibit an increase (or decrease) if change occurs. Theoretically, with a
tighter SE, the USFWS does not need to observe as big a change as we must observe. However, if ducks
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are injured, the greatest injury, and eventual recovery, will occur in primary habitat. If they are looking
in poor or marginal habitat they won’t detect that change. The apparent differences in slopes they report
between oiled and unoiled sites are attributed to a small sample size due to insufficient survey coverage
in the oiled areas. Their two data sets cannot be adequately compared for July or March surveys.

In EPWS (unoiled) the ADF&G and USFWS surveys have similar slopes because here, the USFWS
sampled sufficient shoreline to record enough ducks. This is due to their more extensive survey coverage
in EPWS. Here, they include better habitat or observe more ducks through sheer “volume™ (more km of
transects). The EPWS surveys are more representative of good harlequin habitat which, in turn, is
represented by no trend differences in our two data sets.

The difference between slopes in eastern and western PWS is much larger for our survey data and based
on a substantially larger number of ducks. The relatively larger difference between slopes is, for the
most part, why we have greater power to detect differences between locations. We believe that the
number of harlequin ducks sampled by the USFWS in oiled areas of western PWS are insufticient to
predict population trends and explains why variability during their surveys is lower. A species-specific
survey conducted in high-density areas over consecutive years is more likely to generate meaningful
trend data.

Summary of Comparisons

USFWS employed random surveys. For a species like harlequin ducks, that have a clumped distribution,
it requires intensive surveying to get a sufficient sample size in marginal habitat. Without sufficient
survey coverage in oiled areas, they observed a very small percentage of birds, because a very high
percentage of transects were located in poor or marginal harlequin duck habitat. Thus, effective sample
size was low, translating into low power and inability to detect a change.

The ADF&G harlequin duck surveys have much better ability to detect differences in slopes (population
trends) between oiled and unoiled locations in PWS. Biologically, this is because harlequin ducks are not
uniformly distributed throughout PWS, but have a patchy distribution, which concentrates relatively
large numbers of birds in relatively few areas of suitable habitat. We designed our surveys to include
sites that supported high densities of harlequin ducks. This gives us a more powerful data set that puts us
in a better position to neasure recovery.
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1998 EXXON VALDEZ TRUS".

October 1, 1997 - September 30, 1998

/;,:OUNCIL PROJECT BUDGET

Authorized Proposed PROPOSED FY 1999 TRUSTEE AGENCIES TOTALS
Budget Category: FY 1998 FY 1999 ADEC ADF&G ADNR USFS DOI NOAA
$58.0 $419.0
Personnel $0.0 $139.7
Travel 30.0 $17.5
Contractual $0.0 $193.4
Commodities $0.0 $91.9
Equipment 30.0 $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $0.0 $442.5 Estimated Estimated Estimated
General Administration $0.0 $34.5 FY 2000 FY 2001 FY 2002
Project Total $0.0 $477.0 $484.9 $387.3 $315.8
Full-time Equivalents (FTE) 0.0 3.0 e .
Dollar amounts are shown in thousands of dollars.
Other Resources $0.0 | $0.0 | | $0.0 | $0.0 | $0.0 |
Comments:
Project Number: 99426 FORM 2A
1999 Project Title: Patterns and Processes of Population Change in MULTI-TRUSTEE
Selected Nearshore Vertebrate Predators AGENCY
Agency: USGS-DOI SUMMARY

Prepared. 10of9

4/15/98



1998 EXXON VALDEZ TRUS"{ OUNCIL PROJECT BUDGET
October 1, 1997 - September 30, 1998

Authorized | Proposed
Budget Category: FY 1998 FY 1999
Personnel $32.8
Travel $1.3
Contractual $15.6
Commodities $2.3 V - e
Equipment $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $0.0 $52.0 Estimated Estimated Estimated
General Administration $6.0 FY 2000 FY 2001 FY 2002
Project Total $0.0 $58.0 $60.0 $65.0 $65.0
Full-time Equivalents (FTE) 0.5
Dollar amounts are shown in thousands of dollars.
Other Resources | I | |
Comments:
Project Number: 99426 FORM 3A
1999 Project Title: Patterns and Processes of Population Change in TRUSTEE
Selected Nearshore Vertebrate Predators AGENCY
Agency: ADFG SUMMARY
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1998 EXXON VALDEZ TRUS'  OUNCIL PROJECT BUDGET
October 1, 1997 - Séptember 30, 1998

Personnel Costs:

GS/Range/ Months

Name

Position Description Step Budgeted

Monthly
Costs

Proposed
Overtime FY 1999

D. Rosenberg
Mike Petrula
Dave Crowley
C. Barnhill

1 F&G Tech.

W8I, Principle Investigator 18J 1.5
WBI, survey and data analysis 14C 2.5
WBI, survey 14D 0.5
Cartographer I 16L 0.5
F&G Tech. 1ll, Field Technician 11F 1.0

6.5
4.2
4.3
5.2
3.7

9.8
2.0 12.5
1.0 3.2
2.6
1.0 4.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Subtota 6.0

23.9

4.

Personnel Total| $32.8

Travel Costs:

Ticket Round

Description

Price Trips

Total
Days

Daily Proposed
Per Diem FY 1999

Portage-Whittier Alaska Railroad vehicle,boat, and 1 psng. 0.4 1
Portage-Whittier Alaska Railroad vehicle and psng. 0.2 2
Portage-Whittier Alaska Railroad Psg. fare 0.1 1

Per diem Whittier

0.4
0.4
0.1
0.1 0.4
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Travel Total $1.3

1999

Prepared: 30f9

Project Number: 99426

Project Title: Patterns and Processes of Population Change in
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Agency: ADFG
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1998 EXXON VALDEZ TRUS'  OUNCIL PROJECT BUDGET
October 1, 1997 - Séptember 30, 1998

Contractual Costs: Proposed
Description FY 1999
Boat and outboard motor repair and maintenance 1.0
Photo processing, Workshop presentation productions 0.3
Air charter for field support 4 hrs @ $250/hr 1.0
Trailer and boat moorage Whittier 0.1
Vessel support for surveys 12 days @1100/day 13.2
When a non-trustee organization is used, the form 4A is required. Contractual Total $15.6
Commodities Costs: ' Proposed
Description FY 1999
Boat fuel 270 galllons @ $1.50/gal 0.4
Boat supplies- replacement parts, props, fuel lines, fuel filters, water filters, battery, absorbent rags, oil, emergency provisions 0.8
Field survey supplies- rite-in-rain notebooks/paper, nautical charts, batteries, 0.3
Computer software for analysis, graphing, mapping, 0.8

Commodities Total $2.3

FORM 3B

Project Number: 99426

1999 Project Title: Patterns and Processes of Population Change in
Selected Nearshore Vertebrate Predators

Agency: ADFG
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1998 EXXON VALDEZ TRUS";‘%

~OUNCIL PROJECT BUDGET
October 1, 1997 -

ptember 30, 1998

New Equipment Purchases: Number Unit Proposed
Description of Units Price FY 1999
NONE 0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Those purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $0.0
Existing Equipment Usage: : ‘Number Inventory
Description of Units Agency
20 ft. Caribe rigid hull inflatable 1 ADFG
17 ft. Boston Whaler 1 ADFG
10x40 binoculars 4 ADFG
Spotting Scopes 2 ADFG
Achilles 8 ft inflatable dinghy 2 ADFG
Remington Shotguns 2 ADFG
Survival Suits 2 ADFG
Qutboard Motors/various hp 6 ADFG
Magellan GPS 3 ADFG
Marine VHF radios 4 ADFG
Project Number: 99426 FORM 3B
1999 Project Title: Patterns and Processes of Population Change in Equipment
Selected Nearshore Vertebrate Predators DETAIL
Agency:. ADFG
Prepared: 50f9
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DUNCIL PROJECT BUDGET
ptember 30, 1998

1998 EXXON VALDEZ TRUS1
October 1, 1997 -

Authorized Proposed
Budget Category: FY 1998 FY 1999
Personnel $106.9
Travel $16.2
Contractual $177.8
Commodities $89.6
Equipment $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $0.0 $390.5 Estimated Estimated Estimated
General Administration $28.5 FY 2000 FY 2001 FY 2002
Project Total 30.0 $419.0 $424.9 $322.3 $250.8
Full-time Equivalents (FTE) 250
Dollar
Other Resources | | | | l [
Comments: ‘
Project Number: 99426 FORM 3A
1999 Project Title: Patterns and Processes of Population Change in TRUSTEE
Selected Nearshore Vertebrate Predators AGENCY
Agency: USGS-DOI SUMMARY
4/15/98
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1998 EXXON VALDEZ TRUS'{,\&’ f,sy"OUNCIL PROJECT BUDGET
October 1, 1997 - September 30, 1998

Personnel Costs: GS/Range/ Months Monthly Proposed
Name Position Description Step Budgeted Costs Overtime FY 1999
SO-B. Ballachey (P450) Wildlife Biologist GS12 4.0 5.3 21.2
SO-Biologist (Pop. Monitoring) |Wildlife Biologist GS9 6.0 4.0 240
SO-Biologist (Surv./Forage) Wildlife Biologist GS9 6.0 4.0 24.0
SO-Technicians Biological Technicians GS5 7.0 26 18.2
HD-Technicians Biological Technicians GS5 7.5 26 19.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
30.5 18.5 0.0
Personnel Total $106.9
Travel Costs: Ticket Round Total Daily Proposed
Description Price Trips Days Per Diem FY 1999
SO-Personnel to Whittier (12 Monitoring, 12 Surv./Forage)@$12 0.3
SO-Vehicles to Whittier (2 Monitoring, 2 Surv./Forage) 0.2 4 0.8
SO-Whaler to Whittier (1 Monitoring, 1 Surv./Forage) 0.5 2 1.0
SO-Personnel to Cordova (7 Monitoring, 5 P450, 15 Surv./Forage) 0.3 27 8.1
SO-Per Diem ($500 Monitoring, $500 P450, $1500 Surv./Forage) 2.5
SO-Personnel From Purdue 1.0 2 2.0
HD-Vehicles to Whittier 0.2 2 : 0.4
HD-Whaler to Whittier 0.5 1 0.5
HD-Per Diem 0.5
HD-Personnel to Whittier 0.1
0.0
0.0
Travel Total $16.2
Project Number: 99426 FORM 3B
1999 Project Title: Patterns and Processes of Population Change in Personnel
Selected Nearshore Vertebrate Predators & Travel
Agency: USGS-DOI DETAIL
Prepared: 7 of9 4/15/98




1998 EXXON VALDEZ TRUS  OUNCIL PROJECT BUDGET
October 1, 1997 -“Séptember 30, 1998
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