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Please check all the boxes that apply to the current reporting period.  

☒ Program progress is on schedule. 

While the program is on schedule, several projects experienced delays because of the delay in 
transferring funds to agencies and in the award of the National Oceanic and Atmospheric 
Administration’s (NOAA’s) grant to non-Trustee organizations. See individual project annual 
reports for information on these delays. 

☐ Program progress is delayed. 

☒ Budget reallocation request.  

Because of the delay in the release of Exxon Valdez Oil Spill Trustee Council (EVOSTC) funds, 
most projects are behind in their spending and will need to carry over funds from FY22 to FY23. 
The NOAA grant for non-Trustee organizations was released in early June 2022, with a grant 
fiscal year of June 1 – May 30 which is offset from the EVOSTC fiscal year of February 1 – 
January 31. More information about the request may be found in Section 5. Budget. 

☐ Personnel changes.  
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1. Summary of Work Performed: 

Fiscal year 2022 (FY22) was the first year of a new Exxon Valdez Oil Spill Trustee Council 
(EVOSTC) funding cycle and was a busy year for the Gulf Watch Alaska Long-Term Research 
and Monitoring (GWA-LTRM) program management team (PMT). During the proposal process 
that led to the current configuration of the GWA-LTRM program, the program management 
project was incorporated into the program, so this annual report includes a thorough accounting 
of the PMT’s work as well as brief summaries of the work performed by each of the monitoring 
and research projects. 

Program Management 

Following the Trustee funding award to the GWA-LTRM program, PMT members worked with 
EVOSTC staff and Trustee agencies to award funds and initiate contracts and grants. The largest 
is the National Oceanic and Atmospheric Administration’s (NOAA’s) grant to Prince William 
Sound Science Center (PWSSC) as the fiscal agent for non-Trustee organizations working on 
EVOSTC long-term monitoring projects. The NOAA grant includes non-Trustee organizations 
with projects included in the GWA-LTRM program, the Data Management program, and the 
ocean acidification project at the Alutiiq Pride Shellfish Hatchery. PWSSC staff prepared annual 
scopes of work and budgets and submitted them to NOAA. Once the NOAA grant award was 
made, PWSSC established subawards with each non-Trustee organization for each project. 
Because of delays in the release of funds from EVOSTC, the NOAA grant was not awarded until 
June and the fiscal year for the NOAA grant will run from June 1 through May 30 each year and 
will be offset from the EVOSTC fiscal year for the current funding cycle. During the remainder 
of FY22, PWSSC maintained its fiscal obligations under the NOAA grant, including submitting 
semi-annual reports. 

The GWA-LTRM PMT incorporated the previous Herring Research and Monitoring (HRM) 
program by creating a new HRM component. We also welcomed two projects into the GWA-
LTRM program that were funded as individual projects: Continuation and expansion of ocean 
acidification monitoring in the spill area (22220202, PI Hauri) and Prince William Sound (PWS) 
walleye pollock-Pacific herring interactions (22220203, PIs Rhea-Fournier et al.). As part of this 
process, we updated program contact information and distribution lists. 

The PMT reevaluated the Science Review Panel (SRP) and incorporated HRM SRP members 
into the program. Based on SRP member retirements and reorganization, the GWA-LTRM SRP 
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members currently include Sherri Dressel (Statewide herring fisheries scientist, Alaska 
Department of Fish and Game [ADF&G]), Terrie Klinger (Lowell A. and Frankie L. Wakefield 
endowed professor, School of Marine and Environmental Affairs, University of Washington), 
Steve Martell (quantitative fisheries scientist at Sea State, Inc.), Stephen Okkonen 
(oceanographer), Stanley “Jeep” Rice (scientist emeritus, NOAA Alaska Fisheries Science 
Center, Auke Bay Laboratories), and Mike Sigler (NOAA Alaska Fisheries Science Center, 
retired). Biographical information about SRP members may be found at the GWA-LTRM 
program website (https://gulfwatchalaska.org/people/science-review-team/).  

The PMT held two in person PI meetings during FY22. A multi-day meeting was held at the 
Cordova Center in Cordova, Alaska, November 7-9, 2022 (Fig. 1). The meeting incorporated 
remote participation through GoTo Meeting videoconferencing. The meeting included an 
overview of the current program and required deliverables, data management, presentations from 
projects within each of the components, synthesis activities, and outreach requirements. Time 
was also allocated for component meetings. A lunch meeting was held during the Alaska Marine 
Science Symposium at the Dena’ina Civic and Convention Center in Anchorage, Alaska, January 
25, 2023, and incorporated remote participation through GoTo Meeting videoconferencing. The 
meeting included program reminders and updates, and presentations and collaborative time with 
the Mariculture Recon and CORaL network programs recently funded by the EVOSTC. Planned 
spring and summer teleconferences during 2022 were not conducted due to the late funding of 
the program. 

Program-level outreach activities began ramping up during FY22. The program website 
(https://gulfwatchalaska.org) received modest revisions to update the list of PIs and SRP 
members, add HRM and other new projects, and incorporate several news items. The HRM 
website (https://pwssc.org/herring/) also received project description updates. A more 
comprehensive update will occur in FY23 to add findings from FY17-21 final reports once the 
reports are approved by EVOSTC.  

We continued providing articles to the PWSSC annual publication Delta Sound Connections 
which is published in the spring of each year. Articles by project team members were solicited 
during the final year of the previous funding cycle and published during the current funding 
cycle and GWA and HRM articles appeared in separate spreads. Going forward, the pages will 
be combined. The five HRM articles and six GWA articles are listed in Section 2. Products, 



 
Exxon Valdez Oil Spill Trustee Council 

Long-Term Research and Monitoring, Mariculture, Education and Outreach 

Annual Program Reporting Form  

Rev2.24.22  4 

below under popular articles. PWSSC also sponsors a Facebook page on PWS herring, posting 
year-round, but primarily during the spawning season (Fig. 2). 

 

 

The Chugach Regional Resources Commission (CRRC) held their annual gathering in March 
2022 in a hybrid format after cancelling the gathering for two years due to the coronavirus 
pandemic. GWA and HRM were invited to give presentations; Rob Suryan presented on marine 
heatwave effects on subsistence species and Hayley Hoover provided an overview of herring in 
PWS.  

The GWA-LTRM PMT looks forward to the opportunity to work with members of the CORaL 
network on outreach activities. We invited members of the CORaL network to attend our 

Figure 1. Gulf Watch Alaska Long-Term Research and Monitoring team 
members attend a principal investigators’ meeting in November 2022 at the 
Cordova Center in Cordova, Alaska. 
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November 2022 and January 2023 PI meetings. In January, the full CORaL network leadership 
team attended our PI meeting to provide information about various aspects of their network and 
goals and to answer questions from GWA-LTRM PIs.  

 

 

The GWA-LTRM PMT facilitates coordination and collaboration with other programs and 
projects funded by EVOSTC and encourages projects to develop individual relationships with 
other programs. We continue our close working relationship with the Data Management program 
and are developing relationships with the CORaL network and Mariculture Recon program. 
These are described in greater detail in Section 3. Coordination and Collaboration. 

Figure 2. Prince William Sound Herring 
Watch Facebook post. 
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Science synthesis activities included completion of the final articles for the special issue of the 
journal Deep-Sea Research II, titled “Understanding Ecosystem Processes in the Gulf of 
Alaska.” Production of this special issue, plus five of the fourteen papers within were led by 
GWA-LTRM investigators. Additional science synthesis efforts in 2022 included continued 
development of an ecosystem model to assess the effects of heatwaves on the PWS food web and 
recovery timelines for species of interest to the EVOSTC and GWA. This GWA-LTRM 
modeling effort contributes to a much larger effort with complimentary regional GOA models 
under development by the Northern Gulf of Alaska Long-term Ecological Research site 
(National Science Foundation), NOAA Fisheries, University of Alaska Fairbanks, University of 
Washington, and others. The goal of this effort is to understand mechanisms and forecast the 
effects of climate change to the GOA ecosystem and various species of interest for management 
agencies and the EVOSTC. The third priority task in 2022 was developing the focus for Pelagic 
Component science synthesis efforts, which includes evaluating predator responses to variability 
in prey-field characteristics across contrasting oceanographic settings in the GOA and 
establishing the cooperative funding agreements to begin the research.  

Nearshore Component 

The Nearshore Component project (22120114-H, principal investigators [PIs] Coletti et al.) 
conducted intertidal monitoring in four regions within the spill-affected area of the northern Gulf 
of Alaska (GOA): western Prince William Sound, Kenai Fjords National Park, Kachemak Bay, 
and Katmai National Park and Preserve. The nearshore monitoring program focuses on sampling 
numerous ecosystem components in the GOA that are both numerically and functionally 
important, including kelps (and other marine algae), seagrasses, marine intertidal invertebrates, 
marine birds, black oystercatchers, sea otters, and physical properties.  

In 2022, team members completed all aspects of the nearshore monitoring component across all 
four regions. For the 2022 annual report, they reported on intertidal water temperature and 
several intertidal indicators that represent key nearshore ecosystem components of primary 
production and prey abundance.  

Environmental Drivers Component 

Continuous Plankton Recorder 

All 2022 Continuous Plankton Recorder (CPR; 22120114-D, PIs Ostle and Batten) tows were 
successfully completed as planned, the sampling season was cut short as the cargo vessel (the 
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Matson Kodiak) had to go into dry dock in July. To account for this shorter sampling season, the 
team started towing the CPR in the GOA earlier than normal (March), to achieve four full 
months of samples collected. 

The CPR was deployed on four transects in 2022, monthly from March to June. All four 
transects were successful in their sampling. The location of the ship’s transect continues to be 
consistent from month to month. At the time of writing, provisional plankton data for March to 
June are available and the samples are undergoing quality control.  

Oceanographic Conditions of Prince William Sound 

The planned surveys of PWS (project 22120114-G, PI Campbell) were conducted during the 
reporting period and all 12 standard stations were occupied. All conductivity and temperature at 
depth (CTD) data collected to date have been processed. Plankton and chlorophyll-a samples 
were collected from all stations with no incidents. Sample processing is catching up following 
delays caused by the coronavirus pandemic and the departure and replacement and training of the 
technician who processes those samples.   

The profiling mooring was deployed March 30, 2022, and profiled for several days before 
malfunctioning; it was serviced in early April when the weather allowed. The profiler 
malfunctioned again in late August, was serviced in September, and did a number of profiles into 
October before malfunctioning a third time. The malfunctions appear to have been related to the 
profiler battery. Replacing the batteries is not budgeted (~$40K each), and we are working with 
engineers at Georgia Tech to develop a less expensive, more user-serviceable battery.  

A plankton camera was developed and installed on the profiler in 2016, with funding from the 
North Pacific Research Board. Following a robust period of training and testing a classification 
system, the classifier is now being applied to the full image set, and concordance with samples 
taken with a 202 µm mesh plankton net at approximately the same time and depth range are 
being evaluated. The camera observes fewer copepods than seen in the net samples, which may 
reflect avoidance of the camera frame, which has a smaller opening (15 cm) than the net (60 cm). 
Copepods are very sensitive to tactile stimulation and the pressure wave produced by the profiler 
and camera can elicit escape reactions (the camera has captured numerous images of copepods 
exhibiting an escape response). The camera appears to be more effective than the net at 
enumerating fragile taxa, such as Cnidarians, which are damaged or destroyed by net sampling. 
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Several of the gelatinous taxa (Beroe and Bollinopsis ctenophores, and Siphonophores) have 
never been collected by the net at the profiler site and have only been observed by the camera. 

Oceanographic Station GAK-1 

The GAK-1 project (22120114-I, PI Danielson) had a successful recovery and re-deployment of 
the 2021/2022 GAK-1 mooring in May 2022. All dataloggers returned full-year time series of all 
parameters, and only a modest number of data were removed in the data QA/QC stage of 
processing due to low or questionable quality. In addition to the mooring, the project team 
collected monthly hydrographic profiles at GAK-1 from R/V Nanuq, managing to get casts in all 
months except March. New analyses of the GAK-1 record indicate that the nature of thermal and 
haline trends are seasonally dependent. Although additional progress has not yet been made in 
diagnosing the causes of these signals, we anticipate that a focused study of seasonality in the 
coastal GOA will yield new insights into the physical and ecological functioning of this marine 
system.   

Seward Line 

The Seward Line (project 22120114-L, PIs Hopcroft and Danielson) was sampled in early May 
and mid-September of 2022. In summary, spring temperatures were slightly below the long-term 
mean by about a quarter degree and fall warmer by about a quarter degree. The spring bloom was 
large and sustained. Copepod and euphausiid biomasses were at or above the long-term means 
for both seasons. Processing of samples continues year-round, and descriptive aspects evolve as 
more data become available.  

Continuation and Expansion of Ocean Acidification Monitoring in the Spill Area 

The ocean acidification project (22220202, PI Hauri) was added to the GWA-LTRM program 
after it was funded by the Trustee Council for FY2022-2026. The team collected water samples 
for total alkalinity, dissolved inorganic carbon, and pH during the spring (265 samples) and fall 
(174 samples) joint GWA-LTRM and Northern Gulf of Alaska Long-Term Ecological Research 
cruises along the Seward and Kodiak lines and in PWS. Due to the delay in funding and limited 
availability of sampling bottles, they were not able to collect water samples on the summer 
cruise. To maintain the 23-year long time series they prioritized the spring and fall cruises. They 
finalized the laboratory analysis of all samples and started the purified dye experiment and dye 
perturbation experiment to additionally improve the quality of the pH measurements. This 
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experiment will continue throughout the year. They ordered necessary consumables for sample 
collection and lab analyses and are currently cleaning sampling bottles to be ready for the 
upcoming field season.  

Pelagic Component 

Monitoring Long-term Changes in Forage Fish in Prince William Sound and the Northern Gulf 
of Alaska 

The forage fish project (22120114-C, PIs Arimitsu and Piatt) has three main components 
including continuation of the longest time series on forage fish availability to seabirds in the 
GOA, ship-based surveys including the Integrated Predator Prey (IPP) survey in PWS conducted 
in collaboration with the humpback whale study (project 22120114-O) project, and summer 
forage fish sampling.  

Middleton Island seabird diet sampling was conducted by the Institute for Seabird Research and 
Conservation scientific team according to schedule. Seabird diet information from Middleton 
Island integrates forage fish species composition and availability over broad areas of the 
Northern GOA. 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 and 369 
diet samples from rhinoceros auklets.  

The Fall IPP survey occurred on schedule during the second two weeks of September. The crews 
conducted acoustic transects, trawl, and habitat sampling in Bainbridge Passage, Montague 
Strait, and Port Gravina as planned. They also conducted focal follows of humpback whales 
whenever possible and encountered notable concentrations of adult herring near three feeding 
humpback whales at Glacier Island on 21 Sep 2022.  

Summer forage fish sampling was conducted from Cordova, AK in support of the continuing 
aerial forage fish surveys during the second week of June.  

Prince William Sound and Northern Gulf of Alaska Marine Bird Surveys 

The marine bird survey project (22120114-M, PI Kaler) conducted marine bird surveys in PWS 
and the Northern GOA. For the PWS component, we conducted small boat surveys to monitor 
abundance of marine birds in PWS during July 2022 by using carryover funds from the previous 
funding cycle (2017-2021) to continue the time series used to monitor population trends for 
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marine birds following the 1989 T/V Exxon Valdez oil spill. For the offshore component, at-sea 
seabird surveys were conducted in spring and fall (a bird and mammal observer was not 
available for the summer cruise) in collaboration with the multi-disciplinary Seward Line and 
assess how seabird abundance and distribution responds to environmental drivers and lower 
trophic level changes.  

Our PWS results indicate that recovery is underway for many taxa. We conclude bald eagles, 
cormorants, and harlequin ducks are recovering, while mergansers, murrelets, pigeon guillemots, 
and terns are not recovering. The population status of black-legged kittiwakes, black 
oystercatchers, bufflehead, goldeneyes, grebes, loons, short-billed (mew) gulls, murres, and 
scoters is unknown. Mergansers, murrelets, pigeon guillemots, and terns, all of which are 
piscivorous, continue to decrease in oil affected areas of PWS.  

Along the Seward Line, different marine bird groups had contrasting responses to temperature 
variability over a two-decade period. Three out of four evaluated species of tubenoses were 
positively associated with warmer upper-ocean temperatures, while three out of four alcids and 
gulls were negatively affected. During and after the Pacific marine heatwave, murres, kittiwakes, 
and gulls became less abundant on the shelf and concentrated near the coast, concurrent with 
reproductive failures and die-off events. Negative effects of this heatwave on piscivorous marine 
birds highlight their susceptibility to ongoing ecological changes in the region. Taken as a whole, 
our results suggest that food-web mechanisms are probably a primary factor behind the failure of 
some species of marine birds to recover from mortality caused by the oil spill. 

Long-term Killer Whale Monitoring in Prince William Sound/Kenai Fjords 

The killer whale project (22120114-N, PIs Durban, Matkin, and Olsen) completed 50 vessel 
survey days in 2022 with timing and geographic components of effort similar to previous years. 
Specifically, search effort was focused on known killer whale hotspots in the Kenai Fjords in late 
May and early June, Hinchinbrook Entrance to PWS in early May and the second half of June 
and Montague Strait / southwest PWS in July.  

To help understand ecosystem interactions underlying population dynamics for these top 
predators, scientists continued to collect samples to investigate diet. In 2022 we collected free-
floating fecal samples and scale samples that will be genetically analyzed to identify prey 
species. This project continued to service and collect data from bottom-mounted hydrophones at 
four sites in the northern GOA (Hinchinbrook Entrance, Montague Strait, Resurrection Bay, and 
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Kachemak Bay), and deployed a hydrophone at a new location off the northeast corner of Kodiak 
Island. The team used drone photogrammetry for quantitative measurements of health metrics, 
specifically to better understand nutritional health and the ecological factors underpinning 
contrasting pod dynamics.  

Long-term Monitoring of Humpback Whale Predation on Pacific Herring in Prince William 
Sound 

The April and September 2022 GWA-LTRM humpback whale surveys (project 22120114-O, PIs 
Moran and Straley) in PWS were completed. All samples from both surveys have been processed 
or submitted for analysis. Completed data have been archived with the Alaska Ocean Observing 
System. Although herring appear to be recovering in PWS, humpback whale numbers remain 
low. Whale numbers were up slightly from recent years but are still nowhere close to pre-
heatwave abundance. Prey was abundant with spawning herring being the main target of whales 
followed by euphausiids. Our general impression was that the ecosystem was starting to get back 
to pre-heatwave conditions except humpback whales. 

We completed the humpback whale component of the IPP survey in September with the forage 
fish project (22120114-C). Whale numbers remain low within the Sound. Large concentrations 
of prey were located in Whale Bay (euphausiids) and near Glacier Island (adult herring). 
Juvenile herring schools were scattered throughout the Sound with a few humpbacks targeting 
these schools. Prey schools with marine birds foraging on them were targeted by whales near 
Fox Farm and McCleod Bay.  

Herring Research and Monitoring Component 

Modeling and Stock Assessment of Prince William Sound Herring 

The herring modeling project (22120111-C, PI Branch) ran the 2022 Bayesian age-structured 
stock assessment for PWS herring, began gathering data for best practices globally for harvest 
control rules of highly variable fish populations, created a management strategy evaluation 
framework for PWS herring, and developed preliminary results for the evaluation of alternative 
harvest control rules for setting PWS herring catch.  
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Herring Disease Program 

The herring disease program (project 22120111-E, PIs Hershberger and Paez) conducted field 
sampling to collect pre-spawn adult herring in PWS, Sitka Sound, and Puget Sound and tested 
for viral hemorrhagic septicemia virus, Ichthyophonus, and viral erythrocytic necrosis 
prevalence. The project team also conducted laboratory studies, including constructing a swim 
flume to compare the relative swimming performance (critical swimming velocity between 
groups of herring at different stages of infection with various pathogens (viral hemorrhagic 
septicemia virus, erythrocytic necrosis virus, and Ichthyophonus), used mitochondrial encoded 
cytochrome-c oxidase gene sequences and phylogenic analysis to compare Icthyophonus spp. 
Isolates from several marine and anadromous fish hosts to develop a phylogeny of different 
strains of Icthyophonus and possible host/niche segregation not previously described, explored a 
novel approach for directly incorporating disease into fisheries stock assessment by using 
seroprevalence data, and conducted controlled exposure studies to provide evidence for a direct 
relationship between increased temperature and the progression of viral erythrocytic necrosis. 

Herring Surveys and Age, Sex, and Size Collection and Processing 

During 2022, the herring surveys project (22170111-F, PI Morella) conducted 69 hours of aerial 
surveys during 22 flights of PWS. The aerial spawn estimate is 32.7 statute mile-days-of-milt, 
which is the highest level of spawn recorded since 2014. The team monitored satellite imagery to 
look for spawn in areas or on days they did not fly. Age, sex, and length (ASL) sampling of 2022 
spring herring was conducted in six locations within PWS: Red Head, Cedar Bay, Rocky Bay, 
Port Chalmers, Port Etches and Boswell Bay. Overall, PWS age composition was 19.5% age-3, 
10.7% age-4, 15.8% age-5, 51.3% age-6 and 2.8% age-7 or older. Overall weight at age 
increased in all major age classes while length at age decreased. The team also conducted aerial 
surveys of Kayak and Wingham islands. Historically, Kayak Island has not had regular aerial 
survey coverage or sampling, and therefore was not included in the development of the age 
structured assessment model and the minimum spawning biomass threshold for consideration of 
a commercial fishery.  

Ecological Interactions between Pacific herring and Pacific salmon in Prince William Sound 

The herring-salmon interactions project (2222011-I, PIs Rand et al.) was first funded by the 
EVOSTC in FY22. Due to the late arrival of funding, the field work and associated data 
collections was delayed until May 2023. However, in FY22 PIs began the process of acquiring 
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needed equipment (trawls, field sampling supplies, etc.), applying for collection and Institutional 
Animal Care and Use Committee permits, and establishing a cooperative agreement with 
ADF&G. PIs also spent some time attending the GWA-LTRM PI meeting in Cordova, AK (Nov 
2022) and the Alaska Marine Science Symposium (Jan 2023), identifying additional 
collaborators who will be involved in the project, including a graduate student (University of 
Alaska Fairbanks) and a field/lab technician (PWSSC), in addition to and planning for field work 
scheduled to begin in spring 2023.  

Prince William Sound Walleye Pollock-Pacific Herring Interactions 

Due to the delay in the release of funds for FY22 and the resulting no-cost extension request for 
the pollock-herring interactions project (22220203, PIs Rhea-Fournier et al.), no field work was 
performed in 2022 and the summer bottom trawl survey and associated data collections will 
begin in June 2023. However, in the current fiscal year, data collection methods were refined and 
equipment was purchased. Examination of stomach contents from piscivorous groundfish target 
species on an ADF&G funded bottom trawl survey in PWS resulted in the observation of Pacific 
herring in the stomachs of walleye pollock, arrowtooth flounder, and longnose skates. Net 
mensuration equipment, acoustic equipment, and electronic data collection equipment were 
purchased in preparation for surveys in 2023. ADF&G personnel also collaborated with PWSSC 
staff to ensure standardized collection of oceanographic data.  

Lingering Oil Component 

The Lingering Oil component project (2220114-P, PIs Esler and Lindeberg) did not perform 
work during FY22. Field sampling for lingering oil and analysis of sampling is scheduled for 
2025. 
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Studies in Oceanography https://doi.org/10.1016/j.dsr2.2022.105155 

Dias, B. S., D. W. McGowan, R. W. Campbell, and T. A. Branch. 2022. Influence of 
environmental and population factors on Prince William Sound herring spawning 
phenology. Marine Ecology Progress Series 696:103-117. doi: 10.3354/meps14133. 

Dowling, A., B. Konar, and K. Iken. In press. Influence of environmental conditions on Mytilus 
trossulus size frequency distributions in two glacially influenced estuaries. Estuaries and 
Coasts. 
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Du, X., R. W. Campbell, and S. Kibler. 2022. Seasonal Changes of Microphytoplankton 
Community in Prince William Sound, Alaska in 2019. Estuaries and Coasts. doi: 
0.1007/s12237-022-01144-z. 

Ducklow, H., M. Cimino, K. H. Dunton, W. R. Fraser, R. R. Hopcroft, R. Ji, A. J. Miller, M. D. 
Ohman, and H. M. Sosik. 2022. Marine pelagic ecosystem responses to climate 
variability and change. BioScience 72:827–850 
https://doi.org/https://doi.org/10.1093/biosci/biac050 

Gregg, L. L., P. K. Hershberger, A. S. Neat, H. T. Jayasekera, J. A. Ferguson, R. L. Powers, and 
M. K. Purcell. 2022. A phylogeny based on cytochrome-c oxidase gene sequences 
identifies sympatric Ichthyophonus genotypes in the NE Pacific Ocean. Diseases of 
Aquatic Organisms 150: 61-67. 

Li, K., J. C. Naviaux, S. S. Lingampelly, L. Wang, J. M. Monk, C. M. Taylor, C. Ostle, S. 
Batten, and R. K. Naviaux. 2023. Historical biomonitoring of pollution trends in the 
North Pacific using archived samples from the Continuous Plankton Recorder Survey. 
Science of the Total Environment 865:161222. Elsevier B.V. 
https://doi.org/10.1016/j.scitotenv.2022.161222 

Lindeberg, M. R., M. Baker, D. M. Dickson, D. G. Kimmel, O. A. Ormseth, S. L. Strom, and R. 
M. Suryan. 2022. Long-term monitoring and integrated research–understanding 
ecosystem processes in the Gulf of Alaska. Deep Sea Research Part II: Topical Studies in 
Oceanography 203:105208. 

McKinstry, C.A.E., R. W. Campbell, and K. Holderied. 2022. Influence of the 2014-2016 marine 
heatwave on seasonal zooplankton community structure and abundance in the lower 
Cook Inlet, Alaska. Deep Sea Research II 195 doi: 10.1016/j.dsr2.2021.105012. 

Monson, D., R. L. Taylor, G. V. Hilderbrand, J. A. Erlenbach, H. A. Coletti, K. A. Kloecker, G. 
G. Esslinger, and J. L.  Bodkin. 2022. Brown bear–sea otter interactions along the Katmai 
coast: terrestrial and nearshore communities linked by predation. Journal of Mammalogy 
https://doi.org/10.1093/jmammal/gyac095  

Robinson, C. L. K., D. F. Bertram, H. Shannon, V. R. von Biela, W. Greentree, W. Duguid, and 
M. L. Arimitsu. In press. Reduction in overwinter body condition and size of Pacific sand 



 
Exxon Valdez Oil Spill Trustee Council 

Long-Term Research and Monitoring, Mariculture, Education and Outreach 

Annual Program Reporting Form  

Rev2.24.22  16 

lance has implications for piscivorous marine predators during marine heatwaves. Marine 
Ecology Progress Series.   

Roncalli, V., J. Niestroy, M. C. Cieslak, A. M. Castelfranco, R. R. Hopcroft, and P. H. Lenz. 
2022. Physiological acclimatization in high-latitude zooplankton. Molecular Ecology 
31:1753–1765 https://doi.org/10.1111/mec.16354 

Schoen, S., M. Arimitsu, C. Marsteller, and J. Piatt. 2022. Lingering impacts of the 2014-2016 
northeast Pacific marine heatwave on seabird demography in Cook Inlet, Alaska. Marine 
Ecology Progress Series. https://doi.org/10.3354/meps14177 

Siegert D., B. Konar, M. R. Lindeberg, S. Saupe, and K. Iken. 2022. Trophic structure of rocky 
intertidal communities in two contrasting high-latitude environments. Deep Sea Research 
Part II: Topical Studies in Oceanography https://doi.org/10.1016/j.dsr2.2022.105050  

Strom, S., and Northern Gulf of Alaska Long-Term Ecosystem Research Team. 2023. Recent 
Marine Heatwaves Affect Marine Ecosystems from Plankton to Seabirds in the Northern 
Gulf of Alaska. Oceanography 36 
https://doi.org/https://doi.org/10.5670/oceanog.2023.s1.9 

Thorson, J. T., M. L. Arimitsu, T. Levi, and G. H. Roffler. 2022. Diet analysis using generalized 
linear models derived from foraging processes using R package mvtweedie. Ecology 
e3637 

Traiger, S. B., J. L. Bodkin, H. A. Coletti, B. Ballachey, T. Dean, D. Esler, K. Iken, B. Konar, M. 
Lindeberg, D. Monson, B. Robinson, R. M. Suryan, and B. P. Weitzman. 2022. Evidence 
of increased mussel abundance related to the Pacific marine heatwave and sea star 
wasting. Marine Ecology https://doi.org/10.1111/maec.12715 

Trochta, J. T., M. L. Groner, P. K. Hershberger, and T. A. Branch. 2022. A novel approach for 
directly incorporating disease into fish stock assessment: a case study with 
seroprevalence data. Canadian Journal of Fisheries and Aquatic Sciences 79:611-630. 

Wild, L. A., H. E. Riley, H. C. Pearson, C. M. Gabriele, J. L. Neilson, A. Szabo, J. R. Moran, J. 
M. Straley, and S. DeLand. In press. Biologically Important Areas II for Cetaceans in US 
Waters - Gulf of Alaska Region. Frontiers in Marine Science. 
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Reports: 

Arimitsu, M., D. Cushing, B. Drummond, S. Hatch, T. Jones, R. Kaler, E. Labunski, J. Lindsey, 
J. F. Piatt, H. Renner, and S. Whelan. 2022. Seabird Synthesis. In Feris B. E. and S. 
Zador, editors. Ecosystem Status Report 2022: Gulf of Alaska, Stock Assessment and 
Fishery Evaluation Report, North Pacific Fishery Management Council. 
https://www.fisheries.noaa.gov/resource/data/ecosystem-status-report-2022-gulf-alaska. 

Arimitsu, M., and S. Hatch. 2022. Age-0 sablefish growth index time series from seabird diets. 
In: K. Shotwell, B. Fissel, and D. Hanselman. 2022. Appendix 3C Ecosystem and 
socioeconomic profile of the sablefish stock in Alaska. Report to the North Pacific 
Fishery Management Council, 605 W 4th Ave, Suite 306, Anchorage, AK 99501. 
https://apps-afsc.fisheries.noaa.gov/refm/docs/2020/sablefish.pdf 

Arimitsu, M., S. Schoen, J. Piatt, C. Marsteller, and G. Drew. 2021. Monitoring the recovery of 
seabirds and forage fish following a major ecosystem disruption in Lower Cook Inlet. 
Anchorage, Alaska: U.S. Department of the Interior, Bureau of Ocean Energy 
Management. OCS Study BOEM 2021-031. 50 p. Anchorage, AK: U.S. Department of 
the Interior, Bureau of Ocean Energy Management. OCS Study BOEM 2021-031. 50 p. 

Campbell, R. W. 2022. Monitoring the Oceanographic Conditions of Prince William Sound. 
Exxon Valdez Oil Spill Restoration Project Final Report (Restoration Project 21120114-
G), Exxon Valdez Oil Spill Trustee Council, Anchorage, Alaska. 

Coletti, H., D. Esler, B. Ballachey, J. Bodkin, G. Esslinger, K. Kloecker, D. Monson, B. 
Robinson, S. Traiger, K. Iken, B. Konar, T. Dean, M. Lindeberg, and B. Weitzman. 2023 
In Review. Gulf Watch Alaska: Nearshore Ecosystems in the Gulf of Alaska. Exxon 
Valdez Oil Spill Restoration Project 2017-2021 Final Report (Restoration Project 
21120114-H), Exxon Valdez Oil Spill Trustee Council, Anchorage, Alaska. 

Coletti, H., D. Esler, B. Konar, K. Iken, B. Ballachey, J. Bodkin, T. Dean, G. Esslinger, K. 
Kloecker, M. Lindeberg, D. Monson, B. Robinson, S. Traiger and B. Weitzman. 2022. 
Gulf Watch Alaska: Nearshore Ecosystems in the Gulf of Alaska. Exxon Valdez Oil Spill 
Restoration Project 2021 Annual Report (Restoration Project 17120114-H), Exxon Valdez 
Oil Spill Trustee Council, Anchorage, Alaska. 

Danielson, S. L. 2023. Long-term monitoring of oceanographic Conditions in the Alaska Coastal 
Current from Hydrographic Station GAK-1. Exxon Valdez Oil Spill Long-term 
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Monitoring Program (Gulf Watch Alaska) Final Report (Exxon Valdez Oil Spill Trustee 
Council Project 21120114-I), Exxon Valdez Oil Spill Trustee Council, Anchorage, 
Alaska. 

Esslinger, G. G., B. H. Robinson, D. H. Monson, R. L. Taylor, D. Esler, B. P. Weitzman, and J. 
Garlich-Miller. 2021. Abundance and distribution of sea otters (Enhydra lutris) in the 
Southcentral Alaska stock, 2014, 2017 and 2019. U.S. Geological Survey Open-File 
Report 2021–1122, 19p. https://doi.org/10.3133/ofr20211122. 

Ferriss, B. E., and S. Zador. 2022. Ecosystem Status Report 2022: Gulf of Alaska, Stock 
Assessment and Fishery Evaluation Report. North Pacific Fishery Management Council, 
1007 West Third Ave., Suite 400, Anchorage, AK 99501. 
https://www.fisheries.noaa.gov/resource/data/ecosystem-status-report-2022-gulf-alaska 
(multiple GWA-LTRM projects submitted time series information to this report). 

Fisheries and Oceans Canada. 2021. Canada’s Oceans Now: Pacific Ecosystems 2021. Fisheries 
and Oceans Canada. https://www.dfo-mpo.gc.ca/oceans/publications/soto-
rceo/2021/index-eng.html (the CPR project contributed to this report). 

Green, D., C. Rankin, L. Ware, D. Esler, B. Robinson, and H. Coletti. 2022. Movement ecology 
of Black Oystercatchers. in Alaska Shorebird Group. 2022. Annual summary 
compilation: new and ongoing studies or initiatives focused on Alaska shorebirds. Alaska 
Shorebird Group, Anchorage, AK. 

Hershberger, P.K. Draft. Herring Disease Program II. Exxon Valdez Oil Spill Trustee Council 
Herring Research and Monitoring Project Final Report (Project #21120111-E). Exxon 
Valdez Oil Spill Trustee Council, Anchorage, AK. 

Hopcroft, R. R., S. L. Danielson, S. L. Strom, and K. J. Kuletz. 2023. The Seward Line: Marine 
ecosystem monitoring in the Northern Gulf of Alaska. Exxon Valdez Oil Spill Long-term 
Monitoring Program (Gulf Watch Alaska) Final Report (Exxon Valdez Oil Spill Trustee 
Council Project 21120114-L), Exxon Valdez Oil Spill Trustee Council, Anchorage, 
Alaska. 

Lindeberg, M., and R. Heintz. 2023. Long-term monitoring of lingering oil in Prince William 
Sound. Exxon Valdez Oil Spill Restoration Project Draft Final Report (Restoration 
Project: 21200114-P), Exxon Valdez Oil Spill Trustee Council, Anchorage, Alaska. 
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Matkin, C. O., J. Durban, D. Olsen, H. Myers, and G. Ellis. 2023. Long-term killer whale 
monitoring in Prince William Sound/ Kenai Fjords. Exxon Valdez Oil Spill Long-term 
Monitoring Program (Gulf Watch Alaska) Final Report (Exxon Valdez Oil Spill Trustee 
Council Project 21120114-M), Exxon Valdez Oil Spill Trustee Council, Anchorage, 
Alaska. 

Mearns, A., D. Janka, S. Pegau, R. Campbell, and B. Robinson. 2022. Three-decades of rocky 
intertidal photo series documenting interannual variability in western Prince William 
Sound. Proceedings of the Forty-Fourth Arctic and Marine Oil Spill Program Technical 
Seminar, Environment and Climate Change Canada, Ottawa, ON, Canada. pp. 230-242. 

Robinson, B., D. Esler, and H. Coletti. 2022. Long-term monitoring of Black Oystercatchers in 
the Gulf of Alaska. in Alaska Shorebird Group. 2022. Annual summary compilation: new 
and ongoing studies or initiatives focused on Alaska shorebirds. Alaska Shorebird Group, 
Anchorage, AK. 

Scannell, H., J. Botz, K. Gatt, J. Morella, J. Buza, and R. Ertz. 2022. 2021 Prince William Sound 
area finfish management report. Alaska Department of Fish and Game, Fishery 
Management Report No. 22-XX, Anchorage. 

Trochta, J. T., J. A. Zahner, and T. A. Branch. 2022. 2021 Bayesian Age-structure Stock 
Assessment (BASA) results for Prince William Sound (PWS) herring. Report to HRM 
team members and ADF&G, 8 pp.  

Zahner, J. A., and T. A. Branch. 2023. 2022 Bayesian Age-structure Stock Assessment (BASA) 
results for Prince William Sound (PWS) herring. Report to HRM team members and 
ADF&G, 8 pp. 

Popular articles: 

Aderhold, D. 2022. Gulf Watch Alaska celebrates a decade of data! Delta Sound Connections 
2022-2023. https://pwssc.org/wp-content/uploads/2022/06/DSC-2022-WEB.pdf 

Bishop, M. A. 2022. Early returns: Do herring winter near their spawning grounds? Delta Sound 
Connections 2022-2023. https://pwssc.org/wp-content/uploads/2022/06/DSC-2022-
WEB.pdf 
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Campbell, R. 2022. Are you ready for your close-up? Counting plankton with cameras. Delta 
Sound Connections 2022-2023 https://pwssc.org/wp-content/uploads/2022/06/DSC-
2022-WEB.pdf. 

Coletti, H. 2022. How Alaskan marine ecosystems responded to a massive heatwave. Park 
Science. Volume 36, Number 2, Winter 2022 (December 30, 2022). 
https://www.nps.gov/articles/000/how-alaskan-marine-ecosystems-responded-to-a-
massive-heatwave.htm 

Coletti, H., and D. Monson. 2022. Discovering the linkages across ecosystems with the help of 
long-term monitoring: A case study of brown bears and sea otters along the Katmai coast. 
Delta Sound Connections 2022-2023. https://pwssc.org/wp-
content/uploads/2022/06/DSC-2022-WEB.pdf 

Cushing, D. A., K. J. Kuletz, L. Sousa, R. H. Day, S. L. Danielson, E. A. Labunski, and R. R. 
Hopcroft. 2022. Two decades of spring seabird observations along the Seward Line, Gulf 
of Alaska. Oral presentation. Alaska Marine Science Symposium, Virtual, January. 

Danielson, S., H. Statscewich, E. Farley, and J. Horne. 2022. Underwater glider makes first ever 
mid-winter voyage in the Gulf of Alaska. Delta Sound Connections 2022-2023. 
https://pwssc.org/wp-content/uploads/2022/06/DSC-2022-WEB.pdf 

Dias, B. S. 2022. What is causing herring early spawning? Delta Sound Connections 2022-2023. 
https://pwssc.org/wp-content/uploads/2022/06/DSC-2022-WEB.pdf 

Hoover, H. 2022. Herring research and monitoring. Delta Sound Connections 2022-2023. 
https://pwssc.org/wp-content/uploads/2022/06/DSC-2022-WEB.pdf 

Irons, D., R. Kaler, E. A. Labunski, and K. Kuletz. 2022. Prince William Sound experienced 
dramatic decadal differences in population trends, but all collapsed in the marine 
heatwave (aka, the blob). Delta Sound Connections 2022-2023. https://pwssc.org/wp-
content/uploads/2022/06/DSC-2022-WEB.pdf 

Powell, K., and C. Ostle. 2023. Where I work. Nature 613:406. https://doi.org/10.1038/d41586-
023-00024-1 

McKinstry, C. 2022. Warm waters have impact on tiniest Cook Inlet residents. Delta Sound 
Connections 2022-2023 https://pwssc.org/wp-content/uploads/2022/06/DSC-2022-
WEB.pdf. 



 
Exxon Valdez Oil Spill Trustee Council 

Long-Term Research and Monitoring, Mariculture, Education and Outreach 

Annual Program Reporting Form  

Rev2.24.22  21 

National Park Service. 2022. Brown bear – sea otter interactions. 
https://www.nps.gov/articles/000/bears-and-otters.htm 

National Park Service. 2022. Mussel abundance increased after sea star disease. 
https://www.nps.gov/articles/000/mussel-abundance.htm 

National Park Service. 2022. How sea otters may be impacted by harmful algal blooms. 
https://www.nps.gov/articles/000/domoic-acid-and-sea-otters.htm 

Ostle, C., and S. Batten. 2022. Plankton feeling the heat. Delta Sound Connections 2022-2023. 
https://pwssc.org/wp-content/uploads/2022/06/DSC-2022-WEB.pdf. 

Salzer, J., M. Groner, and P. Hershberger. 2022. Temperature-induced disease progression in 
Pacific herring. Delta Sound Connections 2022-2023. https://pwssc.org/wp-
content/uploads/2022/06/DSC-2022-WEB.pdf. 

South Florida PBS. 2022. Episode 1401: Vanishing Whales. Changing Seas. 
https://www.changingseas.tv/season-14/1401/ 

Rand, P., and K. Gorman. 2022. New study to investigate interactions between Pacific herring 
and pink salmon. Delta Sound Connections 2022-2023. https://pwssc.org/wp-
content/uploads/2022/06/DSC-2022-WEB.pdf 

Traiger, S. 2022. Will the sun (flower sea stars) come out tomorrow? Assessing recovery of the 
Sunflower sea star after wasting disease. The State of Kachemak Bay 2021, National 
Centers for Coastal Ocean Science. coastalscience.noaa.gov 

Conferences and workshops: 

Arimitsu, M. 2022. Sentinels of change. Keynote address, American Fisheries Society Alaska 
Chapter, March. 

Arimitsu, M. 2022. Forage fish research and monitoring activities in the Northern Gulf of 
Alaska. Invited oral presentation, NOAA’s Forage Species Workshop, virtual, March. 

Arimitsu, M., and J. Piatt. 2022. Shifting baselines as forage fish respond rapidly to climate 
change stressors in Alaska. Oral presentation, USGS Pacific Coast Diadromous and 
Marine Fish Symposium, September.  
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Arimitsu, M., D. Cushing, J. Durban, S. Hatch, R. Kaler, K. Kuletz, L. Labunski, C. Matkin, J. 
Moran, D. Olsen, S. Pegau, J. Piatt, J. Straley, and S. Whelan. 2023. Changes in marine 
predator and prey populations in the Northern Gulf of Alaska: Gulf Watch Alaska Pelagic 
update 2022. Poster presentation, Alaska Marine Science Symposium, Anchorage, AK, 
January. 

Brauner, M. 2023. Co-occurrence networks of marine microbes in the Northern Gulf of Alaska. 
Poster presentation, Alaska Marine Science Symposium, Anchorage, AK, January. 

Campbell, R. W. 2022. The Prince William Sound plankton camera: A profiling in situ 
observatory of plankton and particulates. PICES Annual Meeting, Busan, South Korea. 

Campbell, R.W. 2023. High frequency observations of plankton distributions from the Prince 
William Sound plankton camera. Poster presentation, Alaska Marine Science 
Symposium, Anchorage, AK, January. 

Cheeseman, T., K. Audley, A. Frisch, N. Ransome, J. Urban, P. M. Loustalot, J. Jacobsen, E. 
Quintana-Rizzo, J. De Weerdt, D. M. Palacios, C. Hayslip, J. Calambokidis, K. Flynn, P. 
Clapham, C. McMillan, J. Hildering, J. Wray, N. Doe, C. Birdsall1, K. Dracott, J. D. 
Darling, J. K. Byington, T. Shaw, M. Mallison, J. K. B. Ford, T. Doniol-Valcroze, J. 
Neilson, J. Straley, S. Teerlink, J. Cedarleaf, A. Szabo, F. Sharpe, J. Moran, H. Pearson, 
O. von Ziegesar, B. Witteveen, D. Zwiefelhofer, C. Matkin, R. Cartwright, S. Stack, J. 
Currie, M. Jones, E. Lyman, R. Finn, C. Gabriele, A. Pack, B. Goodwin, K. Yano, L 
Bejder , M. van Aswegen, M. Hil, J. M. Acebes, O. Filatova, O. Titova, E. Mamaev, G. 
Donovan, J. Moore, J. Barlow, M. Olio, H. Newell, and K. Southerland. 2022. Happy 
collaboration: Basin-scale, high-throughput, AI-assisted photo-ID matching for North 
Pacific humpback whales. 24th Biennial Conference on the Biology of Marine Mammal, 
Palm Beach, FL, August. 

Cohen, J. 2022. Impacts of a marine heatwave on microbial communities in the Gulf of Alaska. 
Poster presentation, LTER All Scientists Meeting, Virtual, September. 

Cohen, J. 2023. Investigating the impact of the 2019 marine heatwave on microbial community 
composition in the Gulf of Alaska. Oral presentation, Alaska Marine Science 
Symposium, Anchorage, AK, January. 
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Coleman, D. 2022. Lipid accumulation in Neocalanus copepods in the Northern Gulf of Alaska 
(NGA). Oral presentation, Ocean Sciences Meeting, Virtual, March. 

Corliss, K., K. Iken, V. von Biela, H. Coletti, D. Esler, D. Monson, J. Bodkin, and B. Robinson. 
2023. Trophic pathways and their relationship to growth in nearshore consumers across 
the northern Gulf of Alaska. Oral presentation, Alaska Marine Science Symposium, 
Anchorage, AK, January. 

Cypher, A., K. Hoffman, G. Eckert, J. Decker, J. Whissel, R. Campbell, Q. Fong, M. Good, J. 
Hollarsmith, A. Kelley, B. Konar, C. Long, A. Pinchuk, M. Rehberg, A. Schaefer, S. 
Umanzor, and R. Bochenek. 2023. Sustainable mariculture development for restoration 
and economic benefit in the EVOS spill area: An introduction to the ReCon. Poster 
presentation, Alaska Marine Science Symposium, Anchorage, AK, January. 

Cypher, A., H. Statscewich, R. Campbell, S. Danielson, J. Eiler, and M. A. Bishop. 2023. 
Detection efficiency of an autonomous underwater glider-mounted acoustic receiver for 
acoustic tagged Pacific herring. Poster presentation, Alaska Marine Science Symposium, 
Anchorage, AK, January. 

Danielson, S. 2022. GAK1 and Seward Line physical hydrography. Oral presentation, Spring 
Preview of Ecosystem and Economic Conditions (PEEC) Workshop, NOAA Integrated 
Ecosystem Assessment Program, May. 

Danielson, S. L. 2022. GAK-1 updates. Northern Gulf of Alaska Long-Term Ecological 
Research (NGA LTER) Principal Investigators Workshop, Fairbanks, AK, December. 

Danielson, S. L. 2023. GAK1 as a Platform of Opportunity for Additional Sensors. Field Effort 
Coordination Planning Meeting, Alaska Ocean Observing System, Alaska Marine 
Science Symposium, Anchorage, AK, January. 

DeMaster, S. A., A Pack, H. Pearson, V. Melica, K. Mashburn, M. Lammers, J. Moran, S. 
Teerlink, L. Bejder, J. Currie, S Stack, A Szabo, K. Cates, and M. van Aswegen. 2022. 
Seasonally stressed? Varying metabolic biomarkers in humpback whales (Megaptera 
novaeangliae) in Alaska and Hawaii. 24th Biennial Conference on the Biology of Marine 
Mammals, Palm Beach, FL, August. 
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Demaster, S. A., H. Pearson, S. Teerlink, J. Moran, K. Mashburn, and V. Melica. 2023. 
Pregnancy rates and reproductive hormones in humpback whales. Poster presentation, 
Alaska Marine Science Symposium, Anchorage, AK, January. 

Donnelly, D., M. Arimitsu, S. Pegau, J. Piatt. 2022. Spatial and temporal variation in forage fish 
using broad-scale and cost-effective aerial surveys in Prince William Sound 2010-2021. 
Oral presentation, American Fisheries Society Alaska Chapter, March. 

Donnelly, D., M. Arimitsu, S. Pegau, and J. Piatt. 2023. Detecting spatial and temporal variation 
in forage fish school densities using broad-scale aerial surveys. Poster presentation, 
Alaska Marine Science Symposium, Anchorage, AK, January. 

Durban, J., D. Olsen, and C. Matkin. 2023. Declines in survival and fecundity of fish-eating 
killer whales indicate abrupt and prolonged impacts of a marine heatwave in the Gulf of 
Alaska. Poster presentation, Alaska Marine Science Symposium, Anchorage, AK 
January. 

Gavenus, K. A. 2022. NGA LTER near & far: Spatial & temporal scales of our education efforts. 
Poster presentation, LTER All Scientists Meeting, Asilomar, CA, September. 

Groner, M. L., E. D. Bravo-Mendosa, A. H. McKenzie, J. L. Gregg, C. M. Conway, J. Trochta, 
and P. K. Hershberger. 2022. Reconstruction of infection history indicates consistently 
elevated transmission and prevalence of Ichthyophonus sp. in a collapsed population of 
Pacific herring. Ocean Sciences Meeting, Honolulu, HI, March. 

Hennon, G., and J. Fiechter. 2022. Variability and trends in the Northern Gulf of Alaska 
ecosystem. Poster presentation, LTER All Scientists Meeting, Asilomar, CA, September. 

Hershberger, P. K. 2022. Intersection of Species management and Disease Ecology. Virtual, 
USGS Pacific Coast Diadromous and Marine Fish Symposium, September. 

Hopcroft, R. 2022. Seward Line & LTER spring zooplankton. Oral presentation, Spring Preview 
of Ecosystem and Economic Conditions (PEEC) Workshop, NOAA Integrated 
Ecosystem Assessment Program, May. 

Hopcroft, R. 2022. Spatial gradients in the Northern Gulf of Alaska. Poster presentation, LTER 
All Scientists Meeting, Asilomar, CA, September. 
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Hopcroft, R. 2023. Twenty-five years of observations reveal strong influence of climate indices 
along the Seward Line. Oral presentation, Alaska Marine Science Symposium, 
Anchorage, AK, January. 

Hughes, M., K. Iken, S. Traiger, and B. Konar. 2023. The direct and cascading effects of sea star 
wasting on rocky intertidal communities. Poster presentation, Alaska Marine Science 
Symposium, Anchorage, AK, January. 

Kelly, T. 2022. Characterization of a marine Ecosystem through Autonomous Bio-optics. Poster 
presentation, LTER All Scientists Meeting, Virtual, September. 

Kelly, T. 2023. Spatial scales of bio-optical properties highlight bio-physical coupling in the 
Gulf of Alaska. Poster presentation, Alaska Marine Science Symposium, Anchorage, AK, 
January. 

Kepner, H. E. 2022. Using in situ imaging to describe zooplankton communities in the Northern 
Gulf of Alaska. Poster presentation, LTER All Scientists Meeting, Virtual, September. 

Kepner, H. E. 2023. Using in situ imaging to describe zooplankton communities in the Northern 
Gulf of Alaska. Poster presentation, Alaska Marine Science Symposium, Anchorage, AK. 
January. 

Lettrich, M., J. Baker, D Dick, C. Fahy, P. Fiedler, N. Friday, K. Graham, R. Griffis, D. Noren, 
P. Thomas, S. Wright, R. Baird, L. T. Ballance, L. Bejder, S. J. Bograd, C. Boyd, A. 
Bradford, L. Divine, C. Emmons, B. Fadely, E. Falcone, M. Ferguson, D. Hauser, E. L. 
Hazen, J. Jahncke, S. Jeffries, M. Lander, C. Littnan, J. London, L. Loseto, S. Melin, D. 
Monson, J Moran, E. Oleson, H. Pearson, L. Quakenbush, K. Raum-Suryan, J. Roletto, 
B. Rone, G. Schorr, J. Scordino, K. Shelden, S. Steingass, J. Sterling, R Stimmelmayr, S. 
Teerlink, T. Tinker, D. Weller, M. Williams, A. Zerbini, D. Bowen, L. Carswell, and D. 
Lynch. 2022. Vulnerability of U.S. marine mammal stocks in the Pacific and Arctic to 
climate change. 24th Biennial Conference on the Biology of Marine Mammal, Palm 
Beach, FL, August. 

Marsteller, C., M. Arimitsu, J. Piatt, V. von Biela, and D. Donnelly. 2022. Pacific capelin age-at-
spawning and energy content following a prolonged marine heatwave. Oral presentation, 
Capelin Symposium Bergen, Norway, October. 
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Marsteller, C., M. Arimitsu, J. Piatt, V. Von Biela, and D. Donnelly. 2023. Age-at-spawning and 
energy density of Pacific capelin across a regional gradient following NE Pacific marine 
heatwave. Poster presentation, Alaska Marine Science Symposium. Anchorage, AK, 
January. 

Mearns, A., R. Campbell, D. Janka, S. Pegau, and B. Robinson. 2023. Volunteer-driven annual 
photography documents the range of natural variability of rocky intertidal communities in 
western Prince William Sound. Poster presentation, Alaska Marine Science Symposium, 
Anchorage, AK, January. 

Moran, J., J. Straley, and O. von Ziegesar. The decline of humpback whales in Prince William 
Sound, Alaska following the 2014– 2016 Northeast Pacific marine heatwave. 24th 
Biennial Conference on the Biology of Marine Mammal, Palm Beach, FL, August. 

Murphy, H., and M. Arimitsu. 2022. Marine heatwaves and cold-spells: Persistent capelin stock 
collapses at opposite ends of the thermal optima. Keynote address, Capelin Symposium 
Bergen, Norway, October. 

Murray, C. S., J. Gregg, H. Jayasekera, W. Richards, A. Malloy, and P. Hershberger. 2022. Does 
ocean acidification affect the bioenergetics and susceptibility to viral disease in Pacific 
herring? Poster presentation, Salish Sea Ecosystem Conference, virtual, April. 

Myers, H. 2022. Killer whale vocal behavior and passive acoustic density estimation. Poster 
presentation, National Defense Science and Engineering Graduate Fellows Conference, 
Boston, Massachusetts, July.  

Myers, H. 2022. Year-round calling rate of a southern Alaska resident killer whale pod., Oral 
presentation, Workshop on Detection, Classification, Localization, and Density 
Estimation of Marine Mammals using Passive Acoustics, Honolulu, HI, March. 

Myers, H. 2023. How much do killer whales call? Quantifying calling rates for passive acoustic 
density estimation. Oral presentation, Alaska Marine Science Symposium, Anchorage, 
Alaska, January. 

Myers, H., D. Olsen, C. Matkin, and B. Konar. 2022. Listening for killer whales: Passive 
acoustic monitoring reveals year-round distribution and residency patterns of Orcinus 
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orca in the northern Gulf of Alaska. Poster presentation, Society for Marine Mammalogy 
Biennial Conference, online, August.  

Norgaard, A., C. Hauri, B. Irving, and S. Danielson. 2023. Interannual variability in the 
inorganic carbon system at the Gulf of Alaska Ecosystem Observatory. Poster 
presentation, Alaska Marine Science Symposium, Anchorage, AK, January.   

O’Daly, S. 2022. Efficient carbon export in the Northern Gulf of Alaska during the 2019 Pacific 
Marine Heatwave. Poster presentation, LTER All Scientists Meeting, virtual, September. 

O’Hara, M. 2022. Cryptophyte distribution and mixotrophy in the subarctic Pacific Ocean. 
Poster presentation, Ocean Sciences Meeting, virtual, February. 

O’Hara, M. 2022. High biomass indicates importance of small phytoplankton cells. Poster 
presentation, LTER All Scientists Meeting, virtual, September. 

Olsen, D., A. VanCise, K. Parsons, and J. Durban. 2023. Diverse diet of resident killer whales in 
southern Alaska revealed by two distinct sampling methods. Oral presentation, Alaska 
Marine Science Symposium, Anchorage, AK, January. 

Ostle, C. 2022. Update on the North Pacific CPR survey. Presented to the North Pacific Marine 
Science Organization (PICES) Monitor Technical Committee annual meeting, 
September. 

Ostle, C. 2023. Alaska HABs research: Current state and future directions. Participant, Alaska 
Marine Science Symposium workshop, Anchorage, AK, January. 

Ostle, C., S. Batten, M. Brunetta, J. Fisher, M. Hennekes, D. Johns, F. Loro, H. Melling, J. 
Nelson, A. Sastri, R. Stern, and M. Wootton. 2022. Using the Continuous Plankton 
Recorder to detect and monitor the spread of Harmful Algal Blooms from the Pacific into 
the Arctic Ocean. Oral presentation, PICES meeting, Busan, South Korea. 

Ostle, C., S. Batten, M. Brunetta, J. Fisher, M. Hennekes, D. Johns, F. Loro, H. Melling, J. 
Nelson, A. Sastri, R. Stern, and M. Wootton. 2022. Using the Continuous Plankton 
Recorder to detect and monitor the spread of Harmful Algal Blooms from the Pacific into 
the Arctic Ocean. Oral presentation, DBO Data Workshop, Victoria, Canada. 
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Ostle, C., S. Batten, M. Brunetta, J. Fisher, M. Hennekes, D. Johns, F. Loro, H. Melling, J. 
Nelson, A. Sastri, R. Stern, and M. Wootton. 2023. Using the Continuous Plankton 
Recorder to detect and monitor the spread of Harmful Algal Blooms from the Pacific into 
the Arctic Ocean. Poster presentation, Alaska Marine Science Symposium, Anchorage, 
AK, January. 

Ortega, E. 2022. Temporal and spatial variability of particulate metals in the Northern Gulf of 
Alaska. Oral presentation, Ocean Sciences Meeting, virtual, March. 

Ortega, E. 2022. Spatial and temporal distribution of particulate iron in the Northern Gulf of 
Alaska. Poster presentation, LTER All Scientists Meeting, virtual, September. 

Questel, J. M. 2023. Molecular characterization of the deep-sea zooplankton community from 
the Gulf of Alaska Seamount Province. Oral presentation, Alaska Marine Science 
Symposium, Anchorage, AK, January. 

Pages, R. 2022. Long-term trends and compound events of ocean deoxygenation and 
acidification in the Gulf of Alaska. Oral presentation, Ocean Sciences Meeting, virtual, 
March. 

Parsons, K., S. May, Z. Gold, K. Goetz, A. Zerbini, C. Gabriele, J. Straley, J. Moran, M. 
Dahlheim, L. Park, and P. Morin. 2022. In the wake of small cetaceans: Can targeted 
eDNA sampling support stock structure analysis for small or elusive cetaceans? 24th 
Biennial Conference on the Biology of Marine Mammal, Palm Beach, FL, August. 

Pearson, H., S. A. DeMaster, V. Melica, J. Moran, and S. Teerlink. 2022. Humpback whales 
(Megaptera novaeangliae) and tourism in Juneau, AK: Establishing baseline 
measurements during the COVID-19 pandemic. 24th Biennial Conference on the Biology 
of Marine Mammal, Palm Beach, FL, August. 

Reister, I. 2022. Fate of the Copper River plume. Poster presentation, Ocean Sciences Meeting, 
virtual, March. 

Reister, I. 2022. Fate of the Copper River Plume. Poster presented at the LTER All Scientists 
Meeting, virtual, September. 

Reynolds, E., and B. Konar. 2023. Sea otter interactions with mariculture. Poster presentation, 
Alaska Marine Science Symposium, January, Anchorage, AK. 
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Robinson, B., H. Coletti, B. Ballachey, J. Bodkin, G. Esslinger, and D. Esler. 2022. Spatial and 
temporal variation in nearshore marine bird communities in a warming Gulf of Alaska. 
Pacific Seabird Group, February.  

Robinson, B., H. Coletti, and D. Esler. 2022. Turning up the heat: Investigating effects of the 
Pacific marine heatwave on Black Oystercatcher diets in the Gulf of Alaska. International 
Wader Study Group Annual Meeting, Szeged, Hungary, September. 

Salzer, J. E., J. B. Greer, M. L. Groner, A. H. MacKenzie, J. L. Gregg, and P. K. Hershberger. 
2022. Effects of temperature on viral erythrocytic necrosis (VEN) in Pacific herring. 
Western Fish Disease Workshop. Hood River, OR, May. 

Salzer, J. E., J. Greer, M. Groner, A. MacKenzie, J. Gregg, and P. Hershberger. 2023. Elevated 
temperature increases disease progression and host response of Pacific herring to 
erythrocytic necrosis virus. Poster presentation, Alaska Marine Science Symposium, 
Anchorage, AK, January. 

Spanjer, A., T. Liedtke, P. Hershberger, K. Conn, and K. Snekvik. 2022. Immunotoxic response 
and disease susceptibility in adult Pacific Herring, Clupea pallasii, fed a complex PCB 
congener mixture. 2022 Salish Sea Ecosystem Conference, virtual, April.  

Stidham, E. 2022. Two-decades of observations on pelagic tunicates and pelagic snails in the 
Northern Gulf of Alaska (NGA). Oral presentation, Ocean Sciences Meeting, virtual, 
March. 

Stidham, E. A. 2022. Two decades of observations on mucus-net feeders in the Northern Gulf of 
Alaska. Poster presentation, LTER All Scientists Meeting, virtual, September. 

Stidham, E. A. 2023. Two decades of observations on mucus-net feeders in the Northern Gulf of 
Alaska. Poster presentation, Alaska Marine Science Symposium, Anchorage, AK, 
January. 

Strom, S. 2022. Seward Line spring phyto-microzooplankton. Oral presentation, Spring Preview 
of Ecosystem and Economic Conditions (PEEC) Workshop, NOAA Integrated 
Ecosystem Assessment Program, May. 
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Strom, S., and S. Danielson. 2022. Ecological structure from a variable river plume in a 
productive marine setting. Poster presentation, LTER All Scientists Meeting, Asilomar, 
CA, September. 

Traiger, S., J. Bodkin, R. Campbell, H. Coletti, D. Esler, K. Holderied, C. McKinstry, D. 
Monson, M. Renner, B. Robinson, R. Suryan, and B. Weitzman. 2023. Does larval 
supply matter? Relating meroplankton variability with benthic invertebrate abundance in 
Prince William Sound. Alaska Marine Science Symposium, Anchorage, AK, January. 

Turner, L., C. Cunningham, and M. Arimitsu. 2022. Combining forage fish datasets to 
understand spatial and temporal patterns for management. Oral presentation, American 
Fisheries Society Alaska Chapter, March. 

Turner, L., C. Cunningham, and M. Arimitsu. 2023. Combining predator diet and survey data to 
understand spatial and temporal patterns of forage fish in Alaska. Poster presentation, 
Alaska Marine Science Symposium, Anchorage, AK, January. 

Wright, S. K., D. Lowry, R. Gustafson, J. Hyde, M. Lindeberg, S. Lonhart, M. Neuman, D. 
Stevenson, N. Tolimieri, and S. Traiger. Sunflower sea star: Update on the Endangered 
Species Act status review. Poster presentation, Alaska Marine Science Symposium, 
Anchorage, AK, January. 

Zahner, J. A., and T. A. Branch. 2023. Evaluation of harvest control rules for Prince William 
Sound Pacific herring. Oral presentation, Alaska Marine Science Symposium, 
Anchorage, AK, January.  

Public presentations: 

Batten, S., and C. Ostle. 2022. The North Pacific Continuous Plankton Recorder survey. 
Fisheries and Ocean Sciences Seminar, University of Alaska Fairbanks, spring. 

Campbell, R. W. 2023. Oceanography and plankton in Prince William Sound from a robotic 
observatory. Presentation to University of Alaska FRACAS faculty meeting, January. 

Corliss, K. 2022. Otoliths and marine food webs. BEST Homeschool Presentation. 
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Cushing, D., E. Labunski, and K. Kuletz. 2022. Summer tourists: The rare, amazing, and out‐of‐
their‐range visitors observed during seabird surveys in the Northern Gulf of Alaska. 
Poster presentation, Kachemak Bay Shorebird Festival, Homer, AK, May. 

Fearnbach, H., and J. Durban. 2022. Studying killer whale health using aerial photogrammetry. 
Naturalist Training, The Whale Museum, Friday Harbor, WA, August. 

Hershberger, P.K. June 23, 2022. What’s Happening Down at the Point? USGS - Marrowstone 
Marine Field Station. Invited Seminar: Friend of Fort Flagler. Nordland, WA. 

Hershberger, P.K. August 3-4, 2022. Understanding and Mitigating the Impacts of Marine 
Disease. Invited Seminar and Laboratory Instructor: Friday Harbor Laboratories, 
University of Washington, Friday Harbor, WA. 

Hershberger, P.K. September 29, 2022. The Ecology of Disease in Marine Fishes: Insights from 
Pacific Herring.  Invited seminar: Memorial University, Newfoundland, Canada. 

Hoover, H. 2022. Herring research and monitoring. Oral presentation, Chugach Regional 
Resources Commission annual gathering, virtual, March. 

Moran, J. 2022. What’s happening with Prince William Sound humpback whales? Large whale 
entanglement response training, Cordova, AK, June. 

Moran, J. 2022. What’s happening with Prince William Sound humpback whales? Large whale 
entanglement response training, Gustavus, AK, June. 

Moran, J. 2022. Whales in the time of COVID. Maui Whale Tales, Maui, Kapalua, HI, March. 

Myers, H. 2023. Eavesdropping on killer whales. Forum on Ecoacoustics, Anchorage Museum 
Pass the Mic Series. Anchorage, AK, January.  

Olsen, D. 2022. Killer whale culture. Alaska Wildlife Alliance marine mammal forum, Homer, 
AK, April. 

Olsen, D. 2022. Killer whales of Kenai Fjords. Seward Captain and naturalist training, Seward, 
AK, May. 

Olsen, D. 2022. Killer whales of Kenai Fjords. Kayak Adventures Worldwide guide training, 
Seward, AK, May. 
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Olsen, D. 2022. Killer whales of Kenai Fjords. Sunny Cove guide training, Seward, AK, May. 

Olsen, D. 2022. Killer whales of Kenai Fjords. Kachemak Bay naturalist training, Homer, AK, 
May. 

Traiger, S. 2022. Recent changes in the Gulf of Alaska nearshore ecosystem revealed by long-
term monitoring. Seminar August 26th, USGS Central Midwest Science Center. 

Suryan, R. 2022. Changes in marine subsistence species abundance following the Pacific marine 
heatwave. Oral presentation, Chugach Regional Resources Commission annual gathering, 
virtual, March. 

Weitzman, B. 2022. Sea Otters Across Alaska: Perspectives on Population Change through long-
term monitoring and advancing methods. UAF College of Fisheries & Ocean Sciences 
Fall Seminar, November. 

Data and/or information products developed during the reporting period: 

In addition to publishing data through the Alaska Ocean Observing System GOA Data Portal 
(see section below), projects that are part of the GWA-LTRM program regularly publish data to 
other permanent and publicly available databases. 

The Nearshore Component publishes data associated with the US Geological Survey Alaska 
Science Center, National Park Service Southwest Inventory and Monitoring Network, and 
University of Alaska Fairbanks College of Fisheries and Ocean Sciences publishes data with the 
US Geological Survey, including the following datasets: 

 Black Oystercatcher Nest and Diet Data from Kachemak Bay, Katmai National Park and 
Preserve, Kenai Fjords National Park, and PWS, 2006-2022 (ver 2.0, September 2022): 
https://doi.org/10.5066/F7WH2N5Q 

 Intertidal mussel (Mytilus) data from PWS, Katmai National Park and Preserve, and 
Kenai Fjords National Park (ver 3.0, September 2022): https://doi.org/10.5066/F7FN1498 

 Rocky intertidal data from PWS, Katmai National Park and Preserve, and Kenai Fjords 
National Park (ver 1.0, September 2022): https://doi.org/10.5066/F7513WCB 

 Sea otter spraint data from Kachemak Bay, Katmai National Park and Preserve, Kenai 
Fjords National Park, and PWS: https://doi.org/10.5066/P9EDM6NL 
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 Intertidal temperature data from Kachemak Bay, PWS, Katmai National Park and 
Preserve, and Kenai Fjords National Park (ver 3.0, August 2022): 
https://doi.org/10.5066/F7WH2N3T 

 Intertidal soft-sediment bivalves from PWS, Kachemak Bay, Katmai National Park and 
Preserve, and Kenai Fjords National Park (ver 2.0, September 2022): 
https://doi.org/10.5066/F71834N0 

CPR data have been included in the International Group for Marine Ecological Time Series 
Ocean Carbon Coordination Project and the Ocean Carbon and Biogeochemistry Program which 
seeks to integrate a suite of in situ biogeochemical variables from time-series stations, together 
with satellite-derived information, to look at holistic changes within different ocean regions. The 
website http://igmets.net/ has a Time Series Explorer which allows the user to construct time 
series of available variables and investigate trends. North Pacific CPR data provide much of the 
plankton information for the region. The data are also stored in the Ocean Biodiversity 
Information System: https://obis.org/dataset/e981eab6-f849-4891-8fac-495852829456. 

The GAK-1 timeseries is served as a “Signature Data Set” on the NGA LTER program’s 
website. This can be accessed at: https://nga.lternet.edu/data-overview/signature-datasets/  

The herring disease program publishes herring infection prevalence metadata on DataOne 
(https://search.dataone.org/view/10.24431%2Frw1k32b) and metadata from the laboratory 
studies are housed on ScienceBase.  

The humpback whale project has updated the PWS Fluke Catalog through September of 2022, 
including the following information: 

 2008-2022 aerial herring biomass observations shapefiles 

 1973-2022 aerial herring spawn observations shapefiles 

 1997-2022 herring aerial survey routes shapefiles 

 2008-2022 aerial survey marine bird observations shapefiles 

 2008-2022 aerial survey marine mammal observations shapefiles 

 2008-2022 aerial survey sea lion observations 

 1973-2022 PWS herring age, sex size  
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Data sets and associated metadata: 

Aguilar-Islas, A. 2022. Seasonal profiles and Surface Dissolved Iron from research cruises for 
the Northern Gulf of Alaska LTER site, 2018-2020. Research Workspace. 
10.24431/rw1k594. 

Aguilar-Islas, A., and M. Kaufman. 2022. Dissolved inorganic nutrient data from stations 
sampled on NGA-LTER seasonal cruises, 2018-2021. Research Workspace. 
10.24431/rw1k586. 

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. 

Campbell. 2022. Environmental drivers: Oceanographic conditions in Prince William Sound. 
Gulf of Alaska Data Portal: https://gulf-of-alaska.portal.aoos.org/#metadata/fc5b0956-
ef7c-49df-b261-c8e2713887fc/project. 

Cheeseman, T., K. Southerland, J. M. Acebes, K. Audley, J. Barlow, L. Bejder, C. Birdsall, A. 
Bradford, J. Byington, J. Calambokidis, and R. Cartwright. 2023. (Almost) all the 
humpback whales of the North Pacific: A collaborative and comprehensive photo-ID 
dataset. 

Coletti, H., D. Esler, K. Iken, B. Konar, B. Ballachey, J. Bodkin, G. Esslinger, K. Kloecker, M. 
Lindeberg, D. Monson, B. Robinson, S. Traiger, and B. Weitzman. 2023. Nearshore 
component posted data. Gulf of Alaska Data Portal. https://gulf-of-
alaska.portal.aoos.org/#metadata/7867a791-8b05-4a8c-8065-eb6e1b425f5f/project 

Danielson, S. 2023. Environmental Drivers: Gulf of Alaska Mooring (GAK1). Gulf of Alaska 
Data Portal: https://gulf-of-alaska.portal.aoos.org/#metadata/3c4ecb88-6436-4312-8281-
ed584e020b0e/project 

Danielson, S. 2022. CTD profile time series data from the GAK1 site in the Northern Gulf of 
Alaska, 1970-2021. Research Workspace. 10.24431/rw1k595.  
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Danielson, S., and E. Dobbins. 2022. Water columns properties measured by CTD sensors 
during seasonal cruises in the Gulf of Alaska for the Northern Gulf of Alaska LTER 
project, 2018-2021. Research Workspace. 10.24431/rw1k459.  

Kaler, R. 2022. Prince William Sound Marine Bird Surveys, July 2022, Gulf Watch Alaska 
Pelagic Component. Research Workspace. Uploaded December 2022. 

Kaler, R., and K. Kuletz. 2023. Prince William Sound Marine Bird Surveys, July 2012 to 2018, 
Gulf Watch Alaska Pelagic Component. Research Workspace. 10.24431/rw1k21k, 
version: 10.24431_rw1k21k_20230307T231301Z. 

Kuletz, K., D. Cushing, and E. Labunski. 2022. Marine bird survey observation and density data 
from Northern Gulf of Alaska LTER cruises, 2018-2022. Research Workspace. 
10.24431/rw1k45w. 

Hauri, C., and B. Irving. 2021. Inorganic Carbon data from water samples collected during CTD 
casts at stations during the Northern Gulf of Alaska LTER seasonal cruises, 2018. 
Research Workspace. https://doi.org/10324431/rw1k45g. 

Hopcroft R. 2022. Zooplankton abundance and biomass observations determined traditional 
microscopy, from Multinet samples collected during research cruises for the Northern 
Gulf of Alaska LTER site, 2018-2020. Research Workspace. 10.24431/rw1k591. 

Hopcroft R. 2022. Gelatinous zooplankton abundance and wet weight biomass observations from 
research cruises for the Northern Gulf of Alaska (NGA) LTER site, 2018 - 2020. 
Research Workspace. 10.24431/rw1k58z.  

Hopcroft R. 2022. Zooplankton abundance and biomass observations obtained from the 
QuadNet, as analyzed by traditional microscopy, during NGA LTER seasonal cruises in 
the Northern Gulf of Alaska, 2018-2020. Research Workspace. 10.24431/rw1k587.  

Ostle, C., and S. Batten. 2023. Environmental drivers: Continuous plankton recorders. Gulf of 
Alaska Data Portal. https://gulf-of-alaska.portal.aoos.org/#metadata/87f56b09-2c7d-
4373-944e-94de748b6d4b/project 

Straley, J., and J. Moran. 2022. Pelagic: Humpback whale predation on herring. Gulf of Alaska 
Data Portal: https://gulf-of-alaska.portal.aoos.org/#metadata/54adceab-74cb-4419-b02c-
bacb6d2acb8b/project. 
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Strom, S., and K. Fredrickson. 2022. Chlorophyll-a concentrations from research cruises for the 
Northern Gulf of Alaska (NGA) LTER site, 2018-2021. Research Workspace. 
10.24431/rw1k45f.  

Strom, S., and K. Fredrickson. 2022. Primary productivity estimates from NGA-LTER research 
cruises in the Gulf of Alaska, 2018-2020. Research Workspace. 10.24431/rw1k45b. 

Strom, S., and K. Fredrickson. 2022. Biomass and abundance data for Synechococcus and 
eukaryotes smaller than 20 microns in size in the northern Gulf of Alaska, spring and 
summer 2018 and 2019. Research Workspace. 10.24431/rw1k6cc.  

Strom, S., and K. Fredrickson.2022. Research cruises for the Northern Gulf of Alaska (NGA) 
LTER site, 2018-2019. Research Workspace. 10.24431/rw1k45e.  

Additional Products not listed above: 

Alaska Department of Fish and Game. 2022. ADF&G advisory announcements- 2022 PWS 
Herring Announcement #1 October 12, 2022. 
http://www.adfg.alaska.gov/static/applications/dcfnewsrelease/1374428997.pdf 

 Alaska Department of Fish and Game. 2022. ADF&G advisory announcements- 2022 PWS 
Herring Announcement #1 May 26, 2022. 
http://www.adfg.alaska.gov/static/applications/dcfnewsrelease/1441717667.pdf 

 

3. Coordination and Collaboration:  

The Alaska SeaLife Center or Prince William Sound Science Center 

PWSSC co-leads the GWA-LTRM program with NOAA and is the fiscal agent for non-Trustee 
organizations through a NOAA grant. PWSSC PIs also lead or co-lead projects that are part of 
the GWA-LTRM program. PWSSC coordinates with all team members within the GWA-LTRM 
program and facilitates collaboration among the projects and components. 

Summer marine bird surveys in PWS provide a comparison with year-round marine bird surveys 
conducted by the Alaska SeaLife Center in Resurrection Bay, a region downstream of PWS in 
the oil spill affected area. 
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EVOSTC Long-Term Research and Monitoring Projects  

The GWA-LTRM program is the EVOSTC’s Long-Term Research and Monitoring program. 
Beginning in FY22, GWA incorporated the HRM program and both programs were initiated in 
2012. Throughout the course of these programs, the PMT has encouraged and facilitated 
coordination and collaboration among individual projects and between the components. The 
project teams are now highly integrated and will continue improving relationships through the 
current funding period. For specifics on project coordination and collaboration, see individual 
project annual reports. 

EVOSTC Mariculture Projects 

EVOSTC funded three mariculture projects during the current funding cycle, with funding 
beginning during FY22. We recognize that the GWA-LTRM program has a great potential to 
share ecosystem knowledge and understanding with these mariculture projects. Our initial 
coordination and collaboration have been with the Mariculture Recon program. The GWA-
LTRM and Mariculture Recon program share PIs and lead organizations in common. We invited 
PIs from the Mar Recon program to attend and participate in our January 2023 PI meeting and 
individual project PIs are developing working relationships with the Mar Recon program. For 
specifics on project coordination and collaboration, see individual project annual reports. 

We intend to increase coordination and collaboration with the remaining projects in upcoming 
years. 

EVOSTC Education and Outreach Projects 

Education and outreach within the spill affected area is an important component of the GWA-
LTRM program. The PMT looks forward to the opportunity to work with members of the 
CORaL network on outreach activities. We invited members of the CORaL network to attend 
our November 2022 and January 2023 PI meetings. In January, the full CORaL network 
leadership team attended our PI meeting to provide information about various aspects of their 
network and goals and to answer questions from GWA-LTRM PIs. For specifics on project 
coordination and collaboration, see individual project annual reports. 

Individual EVOSTC Projects 

The GWA-LTRM program has an ongoing collaborative working relationship with the Data 
Management program. We rely on the Research Workspace data sharing platform developed by 
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the Axiom Data Science and the Gulf of Alaska data developed by Axiom Data Science and 
hosted by the Alaska Ocean Observing System, both of whom make up the data management 
team. The PMT and project PIs are dedicated to meeting data quality and publication 
requirements established by EVOSTC through the Data Management program. 

PWSSC serves as the fiscal agent for the Data Management program and the Gulf Watch Ocean 
Acidification Sampling project. 

The GWA-LTRM program shares PIs and project team members with the Pigeon Guillemot 
Restoration and Status and Trends of EVOS Injured Seabirds projects. 

Trustee or Management Agencies 

The GWA-LTRM program collaborates regularly with Trustee and Management Agencies. 
Many of our PIs work for Trustee Agencies (ADF&G, NOAA, and Department of Interior 
agencies including National Park Service (NPS), US Geological Survey (USGS), and US Fish 
and Wildlife Service (USFWS). 

Many GWA-LTRM projects annually provide data to NOAA for its Gulf of Alaska Ecosystem 
Status Report and Socio-economic Profiles. PIs also conduct studies for and provide information 
to the Bureau of Ocean Energy Management for possible oil and gas lease sales in lower Cook 
Inlet. Individual projects and PIs also provide important data to ADF&G, NOAA, NPS, USGS, 
and other agencies to meet agency management objectives. For specifics on project coordination 
and collaboration, see individual project annual reports. 

Native and Local Communities 

While outreach and education within the spill affected area are generally important, coordination 
with Native and local communities a particular focus of the GWA-LTRM program. We began 
FY22 with program level presentations at the Chugach Regional Resources Commission 
(CRRC) annual gathering in March 2022 and intend to continue this relationship throughout the 
current funding cycle. Programmatically we are coordinating with the CORaL network to 
facilitate collaborative efforts that introduce PIs to local communities and community members. 

Individual projects are also developing programs for engaging with local communities 
throughout the spill affected area. 
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4. Response to EVOSTC Review, Recommendations and Comments:   

May 2021 EVOSTC Science Panel Comment: The Science Panel is pleased that the Gulf Watch 
Alaska and Herring Research and Monitoring programs are now integrated into one proposal and 
that five postdocs will help address key objectives and hypotheses of ecosystem change, 
recovery of injured resources, and potential effects on commercial, recreational and subsistence 
resources as part of the scientific synthesis and modeling effort. We recognize the administrative 
complexity described in this proposal and appreciate the effort required for its preparation. We 
have several observations and comments. First, we recognize that these two ‘management’ 
proposals (2222LTRM-A and 2222LTRM-B) do not fit perfectly into the format used for most of 
the other project proposals concerned with research, outreach, and restoration. Further, once 
formally submitted, the relatively large cost (>$60 million over ten years) may result in relatively 
more scrutiny than many of the other proposals. Therefore, we recommend careful and 
substantial revision of the presentation to explain the diversity of topics and linkages of projects 
that are presented within the administrative umbrella.  

GWA-TLRM Management Team Response: We concur with the Science Panel that combining 
Gulf Watch Alaska (GWA) and Herring Research and Monitoring (HRM) will make a well-
integrated program under the Long-Term Research and Monitoring (LTRM) Focus Area. 
Regarding the cost for the GWA-LTRM program: The 10-year cost of the program falls within 
the funding cap of the Invitation, “…up to $5,000,000 annually (not including 9% GA)...” and 
encompasses a significant consortium of researchers affiliated with an array of agencies and 
organizations. Our proposal package also leverages over $2M/year of non-EVOSTC funds for 
the program.  

GWA-LTRM will operate under the existing management and science oversight structure of the 
GWA program, thereby consolidating and improving efficiency in program management and 
science integration. Program administrative costs are low (11% of the total budget) for a large, 
multi-organizational program with substantial reporting requirements. We have added text to 
help clarify administrative objectives and added Section 10, Budget, D. Key Budget Summaries 
(pages 43-44) for key budget summaries associated with integrated program management 
activities.  

May 2021 EVOSTC Science Panel Comment: A major and firm recommendation is to combine 
both projects that were submitted as separate entities (2222LTRM-A and 2222LTRM-B). The 
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rationale for presenting the two proposals as separate items was not immediately clear to the SP 
and probably would not be clear to others.  

GWA-TLRM Management Team Response: In March we submitted a GWA-LTRM Program 
proposal (2222LTRM) and an Integrated Program Management Project proposal (2222LTRM-
A&B) following our existing structure. During FY17-21 there were originally two GWA 
oversight projects (17120114-A and 17120114-B) but they were combined in 2018 at the request 
of the Science Panel.  

As recommended by the Science Panel, we have removed this project proposal and migrated 
relevant information held within to the program proposal (2222LTRM). To facilitate 
disbursement of EVOSTC funds to non-Trustee agencies and organizations, we have retained 
two separate budgets (NOAA and PWSSC) in the budget workbook and provided additional 
program management budget summaries in the program proposal under Section 10, Budget, C. 
Integrated Program Management Budget Forms, pages 41-42.  

May 2021 EVOSTC Science Panel Comment: Another recommendation is to provide a 
justification for the continuance of the administrative program. While to many reviewers the 
wisdom of such continuity may appear as self-evident, it may help some readers to appreciate 
that research projects cannot occur within a vacuum and that there are efficiencies related to 
management of multiple programs. Further, there are opportunities to promote functional or 
operational linkages between concurrent field projects that result in additional cost-savings. On 
this point, however, some SP members wondered why there would not be any cost-reductions 
related to the linkage of the administrative functions of LTRM and GWA.  

GWA-TLRM Management Team Response: We appreciate the Science Panel highlighting the 
benefits of having leadership and a management team for the LTRM program. An integrated 
program management team is also specifically requested in the Invitation. We have made an 
effort in the revised proposal to explain the critical needs and complexities of leading and 
administering a large, integrated ecosystem monitoring and research program based on 10 
years of prior experience. With the presence of a program management team (PMT), not only 
has GWA been very productive, but this has allowed many synergies occurring within and 
outside the program, increasing the impact of EVOSTC funding that would not have occurred 
otherwise. Examples of the value of having a management team for the program have been 
added to the proposal, primarily in Section 4, Program Administration, pages 21-26.  
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Regarding cost-reductions related to the linkage of the administrative functions of LTRM and 
GWA: We have maintained the same general administrative personnel and costs of GWA and 
HRM for the combined GWA-LTRM. While this does not reduce costs, it does increase 
administrative efficiency as the LTRM program has new projects, now larger than the two 
combined programs, and will have additional duties such as coordinating with the EVOSTC’s 
two new Foci, Mariculture and Education and Outreach. A considerable portion of this 
increased effort will fall upon the Program Lead and Science Lead who provide their salaries as 
in-kind at no cost to the EVOSTC.  

May 2021 EVOSTC Science Panel Comment: There are instances where the proposal should be 
clarified. For example, the second sentence of the abstract refers to an entity called the “PMT” 
(‘project management team’) of the “GWA LTRM”. Presumably the PMT will be a new entity 
that would develop once this proposal is approved. Without more explanation some reviewers 
may wonder why this is necessary. If the intention is to provide for a new, coordinated 
administrative structure beginning in 2022, then perhaps some new, or original, nomenclature 
could be used that could reduce and simplify an otherwise acronym-rich text.  

GWA-TLRM Management Team Response: Overall, we have made an effort to reduce acronyms 
where possible. However, the example sentence is actually found in the now removed Integrated 
Program Management project proposal. But, to clarify, the program management team (PMT) is 
not a new entity and has been the term used by the GWA program for the past five years (FY17-
21). We plan to continue the PMT as part of the GWA-LTRM program.  

May 2021 EVOSTC Science Panel Comment: We noted that NOAA was listed as the 
administrative agency but as stated, this is misleading and could be controversial if not revised. It 
is personnel within NOAA that would provide the administrative functions, but not the NOAA 
per se.  

GWA-TLRM Management Team Response: Personnel within NOAA will provide program 
support (e.g., scientific, managerial, and administrative leadership). This has been clarified in 
the proposal.  

May 2021 EVOSTC Science Panel Comment: We were disappointed that a plan for coordinating 
with Native and local communities was not yet developed given how long the GWA and HRM 
programs have been operating. The proposal merely states that the PIs will reach out to local 
communities and Native communities during the first year to ask them what engagement they 
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would like. They would then develop an approach that involves PIs from each project. 
Consequently, each LTRM project suffers the same shortcoming.  

GWA-TLRM Management Team Response: The GWA-LTRM PMT appreciates the Science 
Panel’s concerns regarding the development of a plan for coordinating with Native and local 
communities. We understand the value of information sharing and are committed to 
programmatic work to engage with communities in the spill-affected area. Prior to COVID-19, 
during the 2017-21 program cycle, successful engagement with local Native communities 
occurred. GWA PIs participated in a community exchange that was structured as a two-way 
listening session with the Chugachmiut Local Education Coordinators and Elders from Cordova, 
Tatitlek, Chenega Bay, Valdez, Seward, Nanwalek, and Port Graham communities. GWA PIs 
have also volunteered, when invited into these communities, for education events such as Sea 
Week or in schools when they are doing fieldwork in the area.  

Efforts to coordinate with small and remote communities need to be strategic, well planned, and 
flexible. An Outreach Coordinator is key for maintaining communication avenues and 
relationships with local communities over time. A successful Native and local community 
outreach plan needs to be in a collaborative manner that will develop a meaningful exchange of 
knowledge. The first year of the upcoming funding cycle is needed to develop such a plan. 
Moving forward, we see great opportunities with the Trustee Council’s new Education and 
Outreach Focus Area. The capacity that small Alaska Native villages have for engaging with 
outside entities (including internet services) can be very limited. Therefore, excellent 
coordination between GWA-LTRM, the eventual Education and Outreach entity, and local 
communities will reduce any unnecessary burdens or duplicative efforts. We also look forward to 
working with NOAA Alaska Fisheries Science Center’s newly hired Tribal Research Coordinator 
to broaden community awareness of our program’s activities and findings.  

September 2021 EVOSTC Science Panel Comment: This proposal now combines all the research 
projects that, in previous years, were part of separate programs: Gulf Watch and Herring. We 
recognize and applaud the effort put into the combined proposals linking research projects that 
were once administratively distinct, but cooperative entities within the Gulf Watch program and 
the Herring program. We also appreciate the attention given the revisions following our 
comments on an earlier draft in March. The revised proposal shows that a considerable and 
thoughtful effort was made to accommodate the diverse requirements and research interests and 
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capabilities of the research scientists engaged in research that is either directly, or indirectly 
related to the 1989 oil spill and subsequent environmental changes.  

GWA-TLRM Management Team Response: The GWA-LTRM PMT appreciates the Science 
Panel’s comments and looks forward to improved integration with the now HRM Component 
and the rest of GWA. 

September 2021 EVOSTC Science Panel Comment: Can the reasons for the linkage of the GWA 
and Herring programs be made clearer? The linkage was made in the interest of administrative 
efficiency and perhaps this could be briefly elaborated in the proposal for clarity.  

GWA-TLRM Management Team Response: The GWA and HRM programs were combined 
because of a requirement of the EVOSTC Invitation for Proposals for all LTRM projects to be 
incorporated into a single integrated management structure. The simplest solution was to make 
HRM a fourth component of the GWA-LTRM. That said, the two programs were highly 
collaborative before they merged and now that we have experienced a year of working as one 
program, we are finding benefits in administrative oversight and increased scientific 
understanding of the Gulf of Alaska and Prince William Sound ecosystems. 

 

5. Budget:  

This section includes several summary-level cumulative spending budgets and cumulative 
spending for the NOAA and PWSSC portions of the program management project.  

The budget below shows FY22 spending relative to what was proposed for each project in the 
GWA-LTRM program. Note that most projects are behind in their intended spending for the 
fiscal year. 
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The budget below shows FY22 spending relative to spending categories. Similar to the project 
spending, this budget indicates that spending by category is below proposed spending. 
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The spreadsheet below shows spending that individual projects would like to carry over from 
FY22 to FY23. The primary reason for the underspending in 2022 is the delay in the release of 
funds by EVOSTC that led to delays in agency funding release and a delay in issuance of the 
NOAA grant for non-Trustee organizations. The PMT submitted a no-cost extension request to 
EVOSTC on April 11, 2023, and received authorization for that request on April 12. 
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Below is the cumulative spending budget for the NOAA portion of the program management 
project. Spending is on track. 
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Below is the cumulative spending budget for the PWSSC portion of the program management 
project. Underspending in FY22 is related to the delay in the release of funds by EVOSTC and 
subsequent delay in NOAA issuing its grant for non-Trustee organizations. 

 


