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1. Summary of Work Performed:

The Gulf Watch Alaska-Long Term Research and Monitoring (GWA-LTRM) program Forage
Fish project has three main components including: 1) continuation of the longest time series on
forage fish availability to seabirds in the Gulf of Alaska, i.e., a study that tracks the diets of adult
and nestling seabirds at Middleton Island and is conducted in collaboration with Scott Hatch
(Institute for Seabird Research and Conservation [ISRC]), 2) ship-based surveys including the
Integrated Predator Prey (IPP) survey in Prince William Sound (PWS) conducted in
collaboration with the humpback whale study (project 22120114-0O, John Moran, National
Oceanographic and Atmospheric Administration [NOAA], Lauren Wild, University of Alaska
Southeast [UAS]) project, and 3) summer forage fish sampling - including aerial survey
validation, forage fish sampling for condition in PWS, and juvenile salmon otolith analysis (Fig.
1). In this report we describe work conducted in 2022.
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Figure 1. Distribution of Gulf Watch Alaska Long-Term Research and Monitoring (LTRM)
seasonal forage fish survey effort in Prince William Sound and Middleton Island. Bathymetry
is shown in blue with darker shades indicating deeper seafloor depth; IPP is the integrated
predator prey survey.

Seabird Diets

Middleton Island seabird diet sampling was conducted by the ISRC scientific team according to
schedule. We provide a brief summary of 2022 seabird diet results below, which were also
reported in a contribution to NOAA’s 2022 Gulf of Alaska Ecosystem Status Report.
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Additionally, a more detailed report on findings from Middleton Island by Shannon Whelan and
Scott Hatch is provided in Appendix A.

Seabird diet information from Middleton Island integrates forage fish species composition and
availability over broad areas of the Northern Gulf of Alaska, i.e., across coastal, shelf, and slope
regions (Hatch 2013, Arimitsu et al. 2021, Appendix A). An in-depth analysis of rhinoceros
auklet (Cerorhinca monocerata) diets, supplemented with data from GPS tags attached to
foraging birds, showed that the seabirds can detect prey species in foraging areas where other
survey types have found the prey to be sparse or absent (Cunningham et al. 2018). Seabird diets,
including those from Middleton, are useful indicators of spatial and interannual variability in
forage species in Alaska (Sydeman et al. 2017, 2021, Piatt et al. 2018, Thompson et al. 2019).

Seabird diet samples at Middleton Island were collected from 8 April to 30 August 2022. This
included a total of 1129 diet samples from black-legged kittiwakes (Rissa tridactyla) and 369
diet samples from rhinoceros auklets. In 2022, invertebrates (especially squid) and myctophids
were important in the Kittiwake diet during the pre-laying period (Apr-May), indicating extensive
foraging off the continental shelf at that time (Fig. 2). To the extent the birds foraged over the
shelf in spring, age-1 and older herring were the main fish prey in 2022. Capelin (Mallotus
villosus) were scarce in kittiwake diets throughout the season, present in only trace amounts
during spring and summer. Pacific sand lance (Ammodytes hexapterus) indices were moderate
and relatively stable in Kittiwake and auklet diets (Figs. 2 and 3). Pacific herring (Clupea
pallasii) continued to be an important prey for Middleton seabirds in 2022. Hexagrammid
species (kelp and rock greenlings [Hexagrammos decagrammus and H. lagocephalus,
respectively], lingcod [Ophiodon elongatus], and Atka mackerel [Pleurogrammus
monopterygius]) declined after a post-heatwave peak (2018-2020). Two species of interest, both
included as “other fish” in Figs. 2 and 3 for 2022, were Pacific saury (Cololabis saira) and chub
mackerel (Scomber japonicus). Both species are associated with warmer waters than usually
found in the northern Gulf of Alaska. Sauries, taken by rhinoceros auklets late in chick-rearing,
had previously been encountered as a single specimen in 2014, at the height of the marine
heatwave. In 2022, sauries occurred in 9 of 15 samples collected 19-21 August. Chub mackerel,
taken only by black-legged kittiwakes, also appeared in mid-August, with 15 occurrences among
51 kittiwake samples collected 13-30 August 2022. Previously, chub mackerels were
encountered at Middleton only in 2019 (4 occurrences) and 2020 (15 occurrences).
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Figure 2. Interannual variation in diet composition of black-legged kittiwakes during spring
(top) and summer(bottom) on Middleton Island.
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Rhinoceros Auklet Chick Diet
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Figure 3. Interannual variation in rhinoceros auklet chick diets at Middleton Island.

NOAA Alaska Fishery Science Center has determined that age-0 sablefish (Anoplopoma
fimbria) growth information from seabird diets at Middleton Island may provide a useful
indicator of sablefish recruitment. NOAA has requested annual updates from US Geological
Survey (USGS) on this sablefish data for use in their sablefish stock assessment efforts each fall.
Sablefish made up 20% of the total biomass in rhinoceros auklet chick diet samples during
summer 2022 (date range: Jun 22-Aug 21), which is well above the long-term mean (8.7%). The
large proportion of sablefish represented in chick diets (n sablefish = 284, catch per unit effort =
0.77 fish/sample, frequency of occurrence = 0.35) during 2022 suggests sablefish were widely
available within the ~100 km radius foraging area around Middleton Island.

Because the chick diet samples are collected over the course of a ~2-month chick-rearing season,
an index of age-0 sablefish growth can be calculated using the relationship between mean length
and Julian day for each year (Ordinary Least Squares regression: F = 24.44; R? = 0.85;

p < 0.001). From this relationship we predicted size on the median date of sampling for all years
(i.e., July 24) from the relationship y = a + b*date, where y is length in mm, a is the intercept,
and b is the coefficient for each year. Annual anomalies of growth (change in size over time,
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mm d*) and size (length, mm) were calculated by subtracting the average growth and size
indices across all years. For 2022, the average growth index was 1.54 mm/day, which was
slightly below the long-term average of 1.88 mm/day. Predicted size on the median sample date
was 107 mm, which was 6 mm above the long-term mean (Fig. 4).

Age-0 sablefish were larger in 2022 than they were in 2021, when predicted size (71 mm) on the
median sampling date was 29 mm below the long-term (1978 — 2022) mean (Fig. 4) and only six
individual sablefish were sampled by seabirds despite above average diet sampling effort (n
samples = 306). It is unlikely that age-0 sablefish during summer 2021 were large enough to be
targeted by seabirds as suitable prey for their chicks, which may explain why so few individuals
were sampled that year. In 2019 the growth anomaly was high but size was only moderately
above average because fish were small at the beginning of the sampling period and grew
unusually fast that year (Fig. 4).

Figure 4. Interannual variability in predicted length anomaly (y-axis) and growth anomaly
(color) for age-0 sablefish in seabird diets at Middleton Island, Alaska.
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Fall Integrated Predator Prey Survey

The Fall IPP survey occurred on schedule during the second two weeks of September. We
conducted acoustic transects, trawl, and habitat sampling in Bainbridge Passage, Montague
Strait, and Port Gravina as planned. We also conducted focal follows of humpback whales
whenever possible. We encountered notable concentrations of adult herring near three feeding
humpback whales at Glacier Island on 21 Sep 2022. Macrozooplankton acoustic biomass indices
for 2022 were highest of any year sampled between 2017 and 2022 (Fig. 6). Other datasets from
this cruise are still being processed.

Figure 5. Interannual variability in macrozooplankton acoustic biomass indices during fall
surveys in three regions (color) within Prince William Sound.

Summer Forage Fish Sampling

Validation surveys were conducted from Cordova, AK in support of the continuing GWA aerial
forage fish surveys during the second week of June when aerial surveys were conducted by Scott
Pegau and Mike Collins. A boat-based team departed from Cordova, AK to the general area
identified beforehand by the aerial spotters. When both the aerial spotter plane and boat-based
crew were on station, the spotter plane would locate a school of forage fish, make a visual
identification of that school, and guide the boat-based crew to the school by giving verbal
instructions over marine VHF radio. Once the skiff was over a school, the boat crew would
identify fish either by catching fish with jigs, or by crewmembers seeing fish at the surface, or
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below the surface with a drop camera. The spotter plane identified three forage fish schools in
Simpson Bay, five schools along Hawkins Island near Windy Bay, and three schools in Eaglek
Bay that were validated with the help of Rob Campbell (PWSSC). The boat crews identified all
but three of the schools observed by the aerial survey team, and all eight schools identified by the
boat-based crew agreed with the identification provided by the spotter plane. In 2022, relative
density of forage fish schools during the June aerial surveys was greatest in Port Gravina where
observers noted large concentrations of small schools on a single day (Fig. 6).

Figure 6. Weighted relative density of all forage fish schools observed June aerial surveys
during 2022.

Summer Forage Fish Condition

We collected forage fish from the R/V Alaskan Gyre in July 2022. Pacific sand lance were
collected with a small mesh purse seine at Cabin Bay for bomb calorimetry analysis. Although
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we visited Port Etches and looked for spawning capelin over several tidal cycles, we did not
encounter any spawning capelin activity in the area. We also worked with John Johnson who
runs the Nuuciq Spirit Camp, and contracted Rob Campbell (PWSSC) to search for spawning
capelin in Port Etches in July but none were observed that summer. We have developed a flier to
help crowd source information on spawning capelin from Port Etches and other locations around
Alaska (Appendix B). Spawning capelin samples were obtained from Kodiak (May) and Sitka
National Park (Sep) in 2022, and these samples will be subsampled to better understand
variability in spawn timing and age structure in the Gulf of Alaska.

Juvenile Salmon Otoliths

In March 2022, juvenile salmon were removed from archived Rhinoceros auklet bill load
samples stored in freezers at the NOAA Ted Stevens Marine Research Institute (Juneau, AK).
Bill loads were collected from nesting rhinoceros auklets on Middleton Island between 2010 and
2021 and have been stored frozen. Otoliths were successfully recovered from 502 individual pink
and chum salmon found in the bill load samples. Preparation and reading of otoliths follow
procedures described in the Alaska department of fish and game’s Cordova otolith lab procedure
manual (ADFG 2017). Currently, we are in the process of mounting otoliths on microscope
slides, polishing otoliths to expose thermal marks, and imaging otoliths to facilitate reading by a
second observer. Next steps will include completing workup of the archived otoliths and
inspecting for thermal marks and continuing on to juvenile salmon samples collected in the
summer of 2022.
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Data and/or information products developed during the reporting period:

None to report.

Data sets and associated metadata:

Arimitsu, M. L., Piatt, J. F., Heflin, B. and Marsteller, C. E. 2017 Gulf Watch Alaska - Pelagic
Ecosystems Forage Fish Component - data from Prince William Sound: distribution,
abundance, and morphology of fish, zooplankton, and predators and oceanographic
Conditions (ver. 3.0, March 2023): U.S. Geological Survey data release,
https://doi.org/10.5066/F74J0C9Z.

Additional Products not listed above:

Arimitsu, M. L., Piatt, J. F., Thorson, J. T., Kuletz, K. J., Drew, G. S., Schoen, S. K., D. Cushing,
C. Kroeger, and W. Sydeman. 2023. Joint spatiotemporal models to predict seabird
densities at sea. Frontiers in Marine Science. doi: 10.3389/fmars.2023.1078042.

Crowell, A. L., and M. L. Arimitsu. In revision. Climate change and pulse migration:
Intermittent Chugach Inuit occupation of glacial fiords on the Kenai Coast, Alaska.
Frontiers in Environmental Archeology.

3. Coordination and Collaboration:

The Alaska SeaL ife Center or Prince William Sound Science Center

We work closely with Scott Pegau at PWSSC on validation of aerial surveys, and with Mary
Anne Bishop and Anne Schaefer on fall/winter marine bird data. We have also had recent
planning discussions with Kristen Gorman (University of Alaska Fairbanks) and Pete Rand at
PWSSC, as well as Jenni Morella (Alaska Department of Fish and Game) regarding juvenile
salmon samples, otolith protocols, and opportunities for sharing information and resources across
projects.

EVOSTC Long-Term Research and Monitoring Projects

Mayumi Arimitsu is on the GWA-LTRM science coordinating committee serving as lead for the
GWA-LTRM pelagic component, which includes five monitoring projects including marine
birds, humpback whales, killer whales, and forage fish. Her duties in this role have included

13


https://doi.org/10.5066/F74J0C9Z

Exxon Valdez Oil Spill Trustee Council
Long-Term Research and Monitoring, Mariculture, Education and Outreach

Annual Project Reporting Form

leading science synthesis activities, coordinating pelagic program science products and
information transfer, leading presentations at conferences and principal investigators meetings,
and facilitating communications between the program management team and the pelagic
component project leaders.

Under the pelagic component of the GWA-LTRM program, the forage fish project shares a
research platform and common goals of the humpback whale project (22120114-0) also
associated with the IPP surveys. Summer forage fish surveys and information regarding
Middleton Island seabird diets also provide a means to understand trends in piscivorous marine
birds (project 22120114-M).

EVOSTC Mariculture Projects

Although the Exxon Valdez Oil Spill Trustee Council (EVOSTC) mariculture projects are just
getting up to speed, we engaged with this group at the GWA-LTRM principal investigator (PI)
meetings in November 2022 and January 2023 and we are looking forward to working with the
mariculture team as our sampling goals and geographic regions are complimentary.

EVOSTC Education and Outreach Projects

Although the EVOSTC education and outreach projects are just getting up to speed, we engaged
with this group at the GWA-LTRM PI meetings in November 2022 and January 2023 and we are
looking forward to working with them to expand our capacity for bringing our science to new
audiences.

Individual EVOSTC Projects

We are working with the Northern Gulf of Alaska Long Term Ecological Research (NGA
LTER) team (Russ Hopcroft, Kathy Kuletz, Dan Cushing) to assess connectivity between our
collective ecosystem monitoring efforts. For example, this work will facilitate a better
understanding of the relationship between seabird diets at Middleton and the distribution for
forage fish in trawls that overlap in time and space with Middleton Island seabirds.

Trustee or Management Agencies

Data and fish samples gathered as part of the GWA-LTRM forage fish study will be used by
NOAA National Marine Fisheries Science annual stock assessments (e.g., Bridget Ferriss and
Stephani Zador Ecosystems Considerations Chapter to the Northwest Pacific Fisheries
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Management Council, Kalei Shotwell et al. Sablefish Ecosystem and Socioeconomic Profile).
We also provided forage fish and macrozooplankton samples for studies on harmful algal blooms
(USGS study Pls: Sarah Schoen, Matt Smith, and Caroline van Hemert). The GWA forage fish
work is also complimentary to a related USGS-Bureau of Ocean Energy Management study of
forage fish and seabird trends in areas of oil and gas development in Cook Inlet (Arimitsu and
Piatt, USGS). This continued coordination and collaboration with GWA-LTRM Pls and other
researchers (Liz Labunski and Kathy Kuletz, US Fish and Wildlife Service; Kris Holderied,
NOAA) in Cook Inlet and Kachemak Bay increases the scope of ecosystem monitoring in the
Northern Gulf of Alaska.

Native and Local Communities

We are working with John Johnson (Chugach Alaska Corporation) regarding sample collection
and spawning capelin observations in Port Etches. We look forward to increasing our
engagement with native and local communities in the coming year. We have plans to present
information on this work and related projects at the upcoming Chugach Regional Resources
Commission Subsistence Memorial Gathering.

4. Response to EVOSTC Review, Recommendations and Comments:

May 2021 EVOSTC Science Panel Comment: This proposal seeks to continue a long-term study
on forage fish in Prince William Sound (PWS) and nearby waters as one project in the
multidisciplinary Gulf Watch Alaska Long-Term Monitoring Program: Pelagic Ecosystem
Monitoring Component. The Pls identify an additional $4,825,000 in matching funds. The
project is one of five projects in the Pelagic Ecosystem Monitoring Component, with the other
projects focusing on killer whales, seabirds (2), and humpback whales; and it is a partner in the
Integrated Predator Prey (IPP) project in the Pelagic Ecosystem Monitoring Component of the
program. The objectives of this project are to continue to provide indices of forage fish
abundance, including species composition and biomass within persistent predator foraging areas
using shipboard hydroacoustic profiling, trawls, and other sampling methods, and by following
foraging humpback whales; continue to provide indices of forage fish abundance/availability by
sampling seabird diets on Middleton Island; continue to measure physical and biological
parameters in PWS during integrated surveys using CTDs, nutrient sampling, and zooplankton
sampling; continue to assess the quality of forage fish as prey, such as age, size, growth, and
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body condition by targeted sampling of sand lance and spawning capelin in two areas of
predictable aggregations in PWS; and continue shipboard validation of the species composition
of forage fish schools located during aerial surveys by a separate project.

The team proposes to analyze archived samples of juvenile pink and chum salmon (wild and
hatchery fish) obtained from prey returned by rhinoceros auklets to provision chicks at
Middleton Island since 2010 to produce a 21-year time series of body condition indices for these
species. These analyses may help understand interannual variability in juvenile salmon growth in
relation to environmental variability and competition between wild and hatchery stocks.

The proposers are very competent, have been highly productive, and have strong collaborations
within the GWA LTRM Program and with other studies in the Gulf of Alaska. The results to date
have been invaluable to the current understanding of ecosystem variability in PWS and the Gulf of
Alaska, particularly as it is related to atmospheric forcing.

Pl Response: We thank the reviewers for these positive comments on our work thus far and look
forward to continuing this work in the future should the GWA-LTRM program funding be
awarded.

May 2021 EVOSTC Science Panel Comment: While we agreed that this is a strong proposal by a
reliable and productive team, we do have some questions about methodology that should be
addressed.

1) It is not clear what will become of the fish they catch to validate the composition of schools
located by the aerial surveys. Certainly, the fish will be identified to species. Will some of these
samples also be measured and weighed, and aged using otoliths? If so, how many? Will the
energy density of fish captured in June be calculated for comparison with capelin and sand lance
collected for body condition analysis in July?

PI Response: The main purpose of the aerial validation work is to identify species and age of the
schools observed in the plane. The majority of schools encountered thus far on the aerial
validation trips are herring. Although sand lance are also observed from the airplane, that
species is typically verified by camera because sand lance are best collected with a purse seine
or mid-water trawl, and neither of these methods are fast enough to deploy while the airplane is
circling overhead. Capelin are rarely encountered during aerial surveys. Therefore, no, we will
not catch fish during aerial validation efforts that could be compared to July sand lance or
capelin samples.
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We clarified details of how the fish would be measured by adding the following text to the second
paragraph on page 12 (Section 4, Project Design, B. Procedural and Scientific Methods):

Herring, which is the only species classified by age class during surveys, will be captured during
aerial validation and identified to species, aged with scales, and measured for length and weight.
Other schools will be verified to species at least, and any fish caught will be measured for length
and weight. Approximately 10% of flight time (4-6 hours) will be dedicated to validation effort
on an annual basis.

In the same paragraph we added a brief summary on the validation results from 2014-2021: A
total of 80 schools were validated between 2014 and 2021 (average: 13 schools/year, range: 2 in
2020 due to low effort during the pandemic to 25 schools in 2021). Of those, 85% of schools
were correctly classified by species, and 75% of herring schools were correctly classified by
age-class. One school was incorrectly classified to species because it was determined to contain
both age-0 herring and age-0 sand lance, and 8% of herring schools were incorrectly classified
to age-class because of mixed-age schools (e.g., schools composed of age-1 and age-2+ fish).

May 2021 EVOSTC Science Panel Comment: 2) 200 capelin and 200 sand lance will be weighed,
measured and frozen in the field during targeted sampling to determine body condition and later
aged in the lab using otoliths. Energy density of a random sample of 10 aged fish of each species
will be calculated. It is not clear if this will be a total of 10 fish of each species, or 10 each of
known ages (e.g., 10 age 0, 10 age 1, etc.). Apparently, they will not be stratified by sex or
date—does that matter? Will a sample of just 10 fish/summer be sufficient to characterize the
condition of the capelin and sand lance populations in PWS?

Pl Response: We have previously shown that total energy of age-1 sand lance were sensitive to
the marine heatwave, while age-0 sand lance did not vary over time (von Biela et al. 2019). This
is because age-0 fish typically put their energy towards somatic growth rather than lipid storage.
For capelin, sex and maturity determine variability in lipid content (Montevecchi and Piatt
1984), so we will sample energy density of mature males for that species. In Section 4, Project
Design, B. Procedural and Scientific Methods, paragraph 1 on page 13, we clarified that 10 age-
1 sand lance and 10 mature male capelin will be assessed for energy density.

Montevecchi, W.A. and J. Piatt. 1984. Composition and energy contents of mature inshore
spawning capelin (Mallotus villosus): Implications for seabird predators. Compend.
Biochem. Physiol. 78A:15-20.

17



Exxon Valdez Oil Spill Trustee Council
Long-Term Research and Monitoring, Mariculture, Education and Outreach

Annual Project Reporting Form

von Biela, V.R., M.L. Arimitsu, J.F. Piatt, B. Heflin, S.K. Schoen, J.L. Trowbridge, and C.M.
Clawson. 2019. Extreme reduction in nutritional value of a key forage fish during the
Pacific marine heatwave of 2014-2016. Marine Ecology Progress Series 613:171-182.

May 2021 EVOSTC Science Panel Comment: 3) A similar question was raised about sample
sizes for the juvenile pink and chum salmon collected from provisioning auklets at Middleton
Island. Will 10 wild and 10 hatchery fish collected over a period of a month or so be sufficient to
characterize the annual condition of these species? The example of pink salmon growth (Fig. 8)
shows that they do indeed grow in some years, but maybe not all years, and that in all years the
data are very noisy and not compelling. Apparently, the fish in those samples were not stratified
as wild or hatchery. How confident are the Pls that all of these fish, past and future, originated in
PWS? In short, this addition to the bigger project requires significantly greater explanation and
justification. It also would be helpful to know the cost of this new work to better evaluate it in
the larger context of the budget.

PI Response: We agree that the new salmon project could be better justified and have added
more details to this section. For example, we clarified the answer to the energy density sample
size question in Section 4, Project Design, B. Procedural and Scientific Methods on page 14 with
the following text:

Sample size of 10 fish is based on the sample size we use for similar analysis of sand lance (von
Biela et al. 2019). Analyses of juvenile chum from Bristol Bay found relatively low CVs (3%) in
energy density measures (Burrill et al. 2018), and therefore we anticipate that our sample size
will be successful in detecting change over time.

It is true that this index of growth may not be as informative as we’d like, but we intended it to be
a starting point and example of the data we already have in hand. To reduce the noisy data in the
original version of Figure 8, we revised the analysis to use the mean of samples on each day as
the response, which produced a much better fit (R2 = 0.53, p < 0.001). We will not know if these
fish are hatchery or wild until we look for hatchery marks on the otoliths, but it’s possible that
stratifying could help improve the fit of the growth index. We clarified this and the specific issue
of cost in Section 4, Project Design, B. Procedural and Scientific Methods, at the bottom of page
14 and top of page 15 by adding the following text: Because the samples are collected over the
course of the chick rearing period (ca. 5- 6 weeks), existing information on size may be useful for
understanding interannual variability in growth of juvenile salmon (Fig. 8), as previously
documented in juvenile salmonids measured over time in southeast Alaska (Orsi and Ferguson
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2017). We found the interaction between Julian day and year explain 53% of the variation in the
mean length per day (p < 0.001). This relationship could be strengthened once we process
otoliths to know which samples originate from wild vs. hatchery populations. The bulk of the
costs for this part of the work (i.e., $34K in year 1 of the project) will support GS9 salary for lab
work associated with processing 11 years of archived samples. After year 1 no extra costs are
incurred to process annual samples in the lab as we are already planning similar work for other
forage fish species. We are working closely with Pete Rand (PWSSC) and Jennifer Morella
(ADF&G) to ensure that methods are complementary.

We also revised Figure 8 as follows: Figure 8. Juvenile pink salmon mean length by Julian day
and year (OLS: R2=0.53, p < 0.001). Samples were collected by seabirds at Middleton Island.

September 2021 EVOSTC Science Panel Comment: This proposal seeks continued funding over
an additional ten years for the long-term study of forage fish in Prince William Sound (PWS) and
nearby waters, as one project in the multidisciplinary Gulf Watch Alaska Long-Term Monitoring
Program: Pelagic Ecosystem Monitoring Component. The objectives of this project are to
provide indices of forage fish abundance, including species composition and biomass, within
persistent predator-foraging areas using shipboard hydroacoustic profiling, trawls, and other
sampling methods, and by following foraging humpback whales; continue to provide indices of
forage fish abundance/availability by sampling seabird diets on Middleton Island; continue to
measure physical and biological parameters in PWS during integrated surveys using CTDs,
nutrient sampling, and zooplankton sampling; continue to assess the quality of forage fish as
prey, such as age, size, growth, and body condition by targeted sampling of sand lance and
spawning capelin in two areas of predictable aggregations in PWS; and continue shipboard
validation of the species composition of forage fish schools located during aerial surveys by a
separate project. The Pls are highly qualified to undertake this important work and have been
extremely productive, and the proposal in general is strong.

We had concerns from the March 2021 review that were, overall, adequately addressed. We
asked for clarification regarding the fate of the fish captured for validation of aerial survey
observations. The Pls responded that herring only will be targeted, as sand lance and capelin are
difficult to capture under the time constraints of the aerial survey. Results from prior validations
for herring were summarized. We also asked for clarification of analyses to be conducted on
sand lance and capelin collected during dedicated sampling. We also wondered if a total of ten
individuals of each species would suffice as an index of the energy density of those populations.
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The PlIs clarified that only age-1 sand lance and adult male capelin would be analyzed. They
addressed the other, more important, question of sample size by citing a prior publication of their
group (von Biela et al. 2019) that appears to justify the sample size. Finally, we had a similar
question about the justification for sample sizes of juvenile pink and chum salmon to be
collected from seabirds at Middleton Island and analyzed for body condition — will ten fish of
each species be sufficient to characterize condition when they are collected over a period of 5-6
weeks, particularly if as they say, they will stratify the samples between wild and hatchery
origin? The response of the Pls was that this is the sample size they use for sand lance, and that
salmon sampled from Bristol Bay had low CVs (3%) in energy density measures. This answer
was not compelling, however, the cost for this aspect of the overall project is negligible and not a
distraction from the larger goals.

Pl Response: We understand the EVOSTC science panel’s concerns that the proposed samples
size for juvenile salmon energy density (i.e., up to 40 fish per year) may be too small to
adequately evaluate interannual variability in condition of hatchery vs. wild pink and chum
salmon, particularly if samples are collected by seabirds during a ~6-week period in summer. To
reduce variability within this relatively long sampling window, we will select juvenile salmon
samples that are within 1 week of the median date of sampling (i.e., July 25) for bomb
calorimetry analysis if samples are available to do so. If enough samples aren’t available within
the narrower timing window, we will incorporate Julian date into the model to assess differences
among years. We agree with the science panel that the salmon otolith and bomb calorimetry
analyses constitute a relatively minor aspect of the budget and study overall, but we hope that
these juvenile salmon samples might also provide information valuable to other researchers
studying salmon in the region. To that end, we are coordinating with Jenni Morella, Pete Rand,
Kristen Gorman, Ron Heintz, and others to make sure methods are standardized and data are
comparable.
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5. Budget:
EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL
PROJECT BUDGET PROPOSAL AND REPORTING FORM
Budget Category: Proposed Proposed Proposed Proposed Proposed 5- YR TOTAL ACTUAL
Fy 22 FY 23 FY 24 FY 25 FY 26 PROPOSED | CUMULATIVE
Personnel $155,284 $126,623 $132,135 $137.,923 $144.000 $695,965 $118.190
Travel 514,492 514,854 $15,226 515,606 515,996 576,175 $15,229
Contractual $106,800 $109.470 §112,207 5115.012 $117.887 $561.376 $102,250
Commodities $32,000 $32,000 $32,000 $32,000 $32,000 $160.000 $17.760
Equipment $10,650 $10.916 $11.189 511,469 $11,756 $55,980 $10.718
Indirect Costs Rate = | 0% 50 50 50 50 50 50 50
SUBTOTAL] $319,226 | $293,864 || 5302,757 | 5312010 $321.639 $1,549.495 $264.148 ||
General Administration (9% of subtotal) [ 528,730 526,448 | 527,248 | 528,087 528,947 | $139.455 | MIA, |
PROJECT TOTAL|| $347,956 || $320,312 $330,005 $340,091 $350,586 | $1,688,950 | |
Other Resources (In-Kind Funds) | $482,500 | $482,500 ] $482,500 ] $482,500 | $482,500 52,412,500 | |
COMMENTS:

Expenditures of personnel and commadities in FY22 were lower than anticipated, in part due to the differences in fiscal year periods between EVOSTC and
USGS, and because less was spent on vessel charter and personnel costs were split between FY22 and FY20-21 budgets that were complicated by the
COVID-19 pandemic. We anticipate that spending categories will ultimately reflect our proposed amounts as the project progresses. USGS will make a
substantial in-kind contributions of salary for pelagic component lead and Pls, field equipment reguired to conduct the work. ISRC will also make substantial in-
kind contributions for the use of facilities at Middleton Island. However, USGS funds included as in-kind or as contributions are included for planning purposes
only and nothing contained in this proposal shall be construed as binding the USGS to expend in any one fiscal year any sum in excess of its appropriations
or funding in excess or what it has received for the collaborative work outlined in this proposal or involving the Federal government in any obligation to pay
money before funds have been appropriated for that purpose unless otherwise allowed by law.

Project Number: 22120114-C

FY22-26 Project Title: Forage Fish Monitoring TRUSTEE AGENCY SUMMARY
- . . . PAGE

Primary Investigator: Arimitsu & Piatt (USGS)

Expenditures of personnel and commodities in FY22 were lower than anticipated, in part due to
the differences in fiscal year periods between EVOSTC and USGS, and because less was spent
on vessel charter this year and personnel costs were split between FY22 and the FY20-21
budgets that were complicated by the COVID-19 pandemic. We anticipate that spending
categories will align closely with our proposed amounts as the project progresses. USGS will
make substantial in-kind contributions of salary for pelagic component lead and Pls (6 months
GS-13 at 74K, 2 months GS-15 at 35K), and field equipment required to conduct the work
including hydroacoustic echosounders (141K), oceanography sampling equipment (55K), a trawl
depth monitor system (21.5K), small boats (20K), a marine scale (10K), and net sampling and
camera gear (6K) for forage fish work in Prince William Sound. ISRC will also make substantial
in-kind contributions for the use of facilities (120K) at Middleton Island. However, USGS Funds
included as in-kind or as contributions are included for planning purposes only and nothing
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contained in this proposal shall be construed as binding the USGS to expend in any one fiscal
year any sum in excess of its appropriations or funding in excess or what it has received for the
collaborative work outlined in this proposal or involving the Federal government in any
obligation to pay money before funds have been appropriated for that purpose unless otherwise
allowed by law.

22



Appendix A. Middleton Field Report
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Appendix B. Spawning Capelin Flier posted at the Nuuciq Spirit Camp at Port Etches and
on social media.
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