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United States Bibliography of Publications Linked to the NPAFC 
Science Plan 

 
 

Abstract 
 
 
This bibliography lists original papers and documents published since June 2020 to May 
2021 by United States scientists and/or their collaborators in relation to the 2016–2022 
NPAFC Science Plan. The bibliography includes # articles with abstracts, corresponding 
to the five research themes of the NPAFC Science Plan: 1) Status of Pacific salmon and 
steelhead trout; 2) Pacific salmon and steelhead trout in a changing North Pacific Ocean; 
3) New technologies; 4) Management systems; 5) Integrated information systems.
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Bibliography 
 
Theme 1: Status of Pacific Salmon and Steelhead Trout 
 
Fergusson, E.A., J.M. Murphy, and A.K. Gray.  2021.  Southeast Alaska coastal 

monitoring survey: salmon trophic ecology and bioenergetics, 2019. NPAFC Doc. 
1949.  40 pp.  National Oceanic and Atmospheric Administration (NOAA), 
National Marine Fisheries Service (NMFS), Alaska Fisheries Science Center, 
Auke Bay Laboratories, Ted Stevens Marine Research Institute (Available at 
https://npafc.org). 

 
Abstract: Juvenile Pacific salmon (Oncorhynchus spp.), ecologically-related species, and 
associated biophysical data were collected from the marine waters of the northern region 
of southeastern Alaska (SEAK) in 2019. This annual survey, conducted by the Southeast 
Coastal Monitoring (SECM) project, marks 23 consecutive years of systematically 
monitoring how juvenile salmon utilize marine ecosystems during a period of climate 
change. The survey was implemented to identify the relationships between year-class 
strength of juvenile salmon and biophysical parameters that influence their habitat use, 
marine growth, prey fields, predation, and stock interactions. Up to 12 stations were 
sampled monthly in epipelagic waters from May to August. Fish, zooplankton, surface 
water samples, and physical profile data were collected during daylight at each station 
using a surface rope trawl, bongo nets, a water sampler, and a conductivity-temperature-
depth profiler. Of the juvenile salmon examined for otolith marks, Alaska enhanced 
stocks comprised 66% of the juvenile Chum and 8% of the juvenile Sockeye salmon. Of 
the 19 potential predators of juvenile salmon, one incidence of predation on juvenile 
salmon was observed. The long term seasonal time series of SECM juvenile salmon stock 
assessment and biophysical data is used in conjunction with basin-scale ecosystem 
metrics to annually forecast Pink salmon harvest in SEAK. Long term seasonal 
monitoring of key stocks of juvenile salmon and associated ecologically-related species, 
including fish predators and prey, permits researchers to understand how growth, 
abundance, and interactions affect year-class strength of salmon in marine ecosystems 
during a period of rapid climate change. 
 
Masuda, M.M., J.M. Murphy, V.J. Tuttle, and J. Memoly.  2021.  High seas salmonid 

coded-wire tag recovery data, 2019.  NPAFC Doc. 1939.  40 pp.  National 
Oceanic and Atmospheric Administration (NOAA), National Marine Fisheries 
Service (NMFS), Alaska Fisheries Science Center, Auke Bay Laboratories, Ted 
Stevens Marine Research Institute, and National Oceanic and Atmospheric 
Administration (NOAA), National Marine Fisheries Service (NMFS), Northwest 
Fisheries Science Center  (Available at https://npafc.org). 

 
Information on high seas recoveries of salmonids (Oncorhynchus spp.) tagged with 
coded-wire tags (CWTs) has been reported annually to the International North Pacific 
Fisheries Commission (1981–1992) and to the North Pacific Anadromous Fish 
Commission (1993–present). Data from these CWT recoveries are also reported to the 
Regional Mark Processing Center (RMPC, http://www.rmpc.org) of the Pacific States 

https://npafc.org/
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Marine Fisheries Commission (PSMFC) for inclusion in their Regional Mark Information 
System (RMIS) database. This document lists recovery data for 204 coded-wire tagged 
salmonids not previously reported to the PSMFC/RMPC RMIS database. These CWTs 
were recovered from 1) the U.S. groundfish trawl fisheries in the Gulf of Alaska (GOA) 
as sampled by observers from the North Pacific Observer Program (NPOP) in 2019 (79 
Chinook salmon [O. tshawytscha] and one coho salmon [O. kisutch]), 2) the U.S. rockfish 
trawl fishery in the central GOA in 2019 (35 Chinook salmon), 3) the U.S. groundfish 
trawl fisheries in the eastern Bering Sea-Aleutian Islands as sampled by NPOP observers 
in 2019 (16 Chinook salmon), 4) U.S. trawl research in the northern Bering Sea in 2019 
(two Chinook salmon), and 5) the U.S. at-sea Pacific hake (Merluccius productus) trawl 
fishery in the North Pacific Ocean off Washington and Oregon in 2019 (71 Chinook 
salmon) as sampled by observers from the At-Sea Hake Observer Program.  

Munro, A.R.  2021.  Summary of 2020 Alaska Pacific Salmon Escapement and 
Commercial Harvest.  NPAFC Doc. 1969. 13 pp.  Alaska Department of Fish and 
Game.  (Available at https://npafc.org). 

 
Abstract: Alaska has used escapement goal-based management of its Pacific salmon 
stocks since 1959 and in 2000 codified escapement goal management into regulation. 
Annually, the Alaska Department of Fish and Game produces a report on statewide 
salmon escapements and escapement goals as well as a season summary and forecast 
report for commercial salmon fisheries. This report provides a summary of commercial 
salmon harvests and achievement of salmon escapement goals in 2020 based upon these 
reports. 
 
Murphy, J.M., A. Piston, J.H. Moss, S. Heinl, E.A. Fergusson, W.W. Strasburger, and 

A.K. Gray.  2021.  Southeast Alaska coastal monitoring survey: salmon 
distribution, abundance, size, and origin, 2019. NPAFC Doc. 1970. 23 pp. Alaska 
Fisheries Science Center, and Alaska Department of Fish and Game (Available at 
https://npafc.org). 

 
Abstract: Information on the distribution, abundance, size, and origin of salmon were 
collected as part of Southeast Alaska Coastal Monitoring (SECM) survey in 2019. SECM 
has included monthly (May–August) rope trawl and oceanographic sampling in the 
northern region of Southeast Alaska since 1997 to monitor ocean conditions and the 
status of juvenile salmon. Eight stations in the Strait habitat (Icy Strait and Upper 
Chatham Strait stations) and four stations in the inshore habitat (Stephens Passage 
stations) were sampled by the ADF&G vessel R/V Medeia during 2019. A total of 5,372 
salmon and 6,451 non-salmon fish were captured during rope trawl sampling in 2019. 
The average length of juvenile salmon in the strait habitat increased from 2018 and was 
above average for all species except for juvenile coho salmon. Catches of juvenile salmon 
in strait habitats increased from 2018, particularly for chum salmon. New (pooled-
species) calibration coefficients were used to calibrate juvenile salmon catches to the 
NOAA Ship John N. Cobb. Peak calibrated catch rates for all species of juvenile salmon 
were below average in 2019 and contributed to a weak outlook (7–19 million) for pink 
salmon harvest in 2020. Refinements to the survey design in 2019 likely contributed to 
the increase in juvenile Chinook salmon (Oncorhynchus tshawytscha) in Stephens 
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Passage from 7 fish/hr in 2018 to 17 fish/hr in 2019. Most of the coded-wire tags (CWTs) 
recovered from juvenile Chinook salmon were from Douglas Island Pink and Chum, Inc. 
(DIPAC) Hatchery (n = 50), and accounted for approximately 70% of the juvenile 
Chinook salmon in Stephens Passage when expanding by the known mark fractions for 
DIPAC Chinook salmon. Six CWTs were recovered from Taku River Chinook salmon 
and three tags were from the Little Port Walter Hatchery. Eight CWTs were recovered 
from coho salmon, with most of the tags (n = 5) from the DIPAC hatchery. Based on the 
recovery of juvenile chum salmon otolith thermal marks in the Strait habitat, DIPAC 
chum salmon were the most abundant stock group in June (68%), whereas unmarked 
(35%) and Hidden Falls hatchery chum salmon (30%) were the most abundance stock 
groups in July. 
 
Murphy, J.M., D. Cooper, J.A. Dimond, S. Garcia, J. Moss, F. Sewall, and E. Farley.  

2021.  Northern Bering Sea surface trawl and ecosystem survey plan, 2021.  
NPAFC Doc. 1971. 3 pp.  National Oceanic and Atmospheric Administration 
(NOAA), National Marine Fisheries Service (NMFS), Alaska Fisheries Science 
Center, and Alaska Department of Fish and Game (Available at https://npafc.org). 

 
Abstract: The 2021 northern Bering Sea surface trawl and ecosystem survey is a multi-
disciplinary research project conducted aboard a chartered fishing vessel, the F/V 
Northwest Explorer. The survey is scheduled to begin in Dutch Harbor, AK on August 27 
and end in Dutch Harbor, AK on September 20, 2021. The survey will include the 
deployment of different types of sampling gear, including surface trawl; small mesh 
beam trawl; bongo net; CTD; Niskin bottle water collections; and a Van Veen benthic 
grab. The survey will support a broad range of research activities, including stock-
specific juvenile salmon abundance estimates; pelagic food web; fish condition; 
oceanographic conditions; zooplankton distribution and abundance; seabird densities; 
harmful algal bloom toxins; essential crab habitat; and environmental DNA. 
 
Oxman, D.S.  2021.  Proposed thermal marks for brood year 2021 salmon in Alaska.  

NPAFC Doc. 1936. 8 pp.  Alaska Dept. Fish and Game, Juneau, Alaska, 99811, 
USA.  (Available at https://npafc.org). 

 
Abstract: In Alaska, mass-marking of salmon using otolith thermal marking is an 
effective research and management tool applicable to a variety of situations. For brood 
year 2021, approximately 64 million sockeye, one billion pink salmon, 836 million chum, 
23 million coho, and 10 million Chinook salmon will be marked at 27 different hatcheries 
using 127 thermal marks, seven dry marks, one salt, and two strontium marks. 
 
Oxman, D.S.  2021.  Releases of otolith marked salmon from Alaska in 2020.  NPAFC 

Doc. 1937.  5 pp. Alaska Dept. Fish and Game, Juneau, Alaska. 99801.  
(Available at https://npafc.org). 

 
Abstract: In Alaska, mass-marking of salmon using otolith thermal marking is an 
effective research and management tool for a variety of situations. This document reports 
the otolith mark patterns applied to hatchery-raised salmon stocks released in Alaska 
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during 2020. It includes five species of salmon from brood years 2018 and 2019. Release 
numbers, mark patterns, and release locations are summarized. 
 
Working Group on Salmon Marking (WGSM).  2021.  Recoveries of high seas tags and 

tag releases from high seas research vessel surveys in 2020.  NPAFC Doc. 1968.  
6 pp.  Working Group on Salmon Marking, Committee on Scientific Research and 
Statistics (Available at https://npafc.org). 

 
Abstract: In late July 2020, tagging operations were conducted in the central Bering Sea 
by the Japanese R/V Hokko maru, and 18 chum salmon were released with FAJ /NPAFC 
disk tags and archival tags (ARCGEO-9TS, LAT2910, or DST-magnetic tags).  
Furthermore, 25 sockeye, seven chum, and one coho salmon were tagged with 
FAJ/NPAFC disk tags and released into the central Bering Sea. Other tagging 
experiments were conducted by US scientists, in which 40 Chinook salmon were tagged 
with PSATs and released near Chignik Bay on the Alaska Peninsula (n = 20) in August 
2020 and near Kodiak Island, Alaska in October 2020. Although no recovery of disk tag 
and archival tags released in the summer Bering Sea was reported in 2020, archived tag 
data were retrieved via the Argos satellite system from 35 PSATs during September 2020 
to February 2021 that were attached to Chinook salmon. 
 
Theme 2: Pacific salmon and steelhead trout in a changing North Pacific Ocean 
 
Farley, E.V.,Jr., J.M. Murphy, K. Cieciel, E.M. Yasumiishi, K. Dunmall, T. Sformo, and 

P. Rand. 2020. Response of Pink salmon to climate warming in the northern 
Bering Sea. Deep-Sea Research II: https://doi.org/10.1016/j.dsr2.2020.104830 

 
Abstract: Life-history and life-cycle models of Pink salmon (Oncorhynchus gorbuscha) 
are developed to provide insight into production dynamics of northern Bering Sea Pink 
salmon. Arctic ecosystems, including freshwater and marine ecosystems in the northern 
Bering Sea, are warming at a rapid rate. Due to their short, two-year life cycle, Pink 
salmon are well known to respond rapidly to ecosystem change and can provide unique 
insight into ecosystem impacts of warming Arctic conditions. Life-cycle models suggest 
a lack of density-dependence for adult Pink salmon spawners in the Yukon River and 
potential for some density-dependence for adult Pink salmon spawners in the Norton 
Sound region. Life-history models identify a positive and significant relationship between 
the abundance index for juvenile Pink salmon and average Nome air temperature during 
their freshwater residency (August to June). This relationship supports the notion that 
warming air temperatures in this region (as a proxy for river and stream temperatures) are 
contributing to improved freshwater survival or increased capacity of freshwater habitats 
to support Pink salmon production. Life-history models also identify the number of adult 
Pink salmon returning to Norton Sound and the Yukon River is significantly related to 
the juvenile abundance in the northern Bering Sea. This result indicates that much of the 
variability in survival for northern Bering Sea Pink salmon occurs during early life-
history stages and that juvenile abundance is an informative leading indicator of Pink 
salmon runs to this region. 
 

https://doi.org/10.1016/j.dsr2.2020.104830
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Fergusson, E., T. Miller, M.V. McPhee, C. Fugate, and Haila Schultz. 2020. Trophic 
responses of juvenile Pacific salmon to warm and cool periods within inside 
marine waters of Southeast Alaska. Progress in Oceanography, 
https://doi.org/10.1016/j.pocean.2020.102378 

 
Abstract: Marine growth and survival of juvenile Pacific salmon (Oncorhynchus spp.) 
have been linked to marine temperatures and feeding conditions during their first few 
months at sea. Therefore, understanding what salmon consume under varying 
environmental conditions is important to understanding how their growth and survival are 
affected by climate change. Here, we examined how warm/cool-phase variation in water 
temperature, salinity, wind speed, and pycnocline depth influenced the diet composition 
and quality of four species of juvenile Pacific salmon in Icy Strait (Southeast Alaska) 
from 2013 to 2017. During the five-year period, water temperatures shifted from a cool 
phase in 2013 to warm in 2014–2016, then back to cool in 2017. Overall, the diet 
composition and prey diversity varied among zooplanktivorous species (pink salmon O. 
gorbuscha, chum salmon O. keta, and sockeye salmon O. nerka) and piscivorous (coho 
salmon O. kisutch) species, with the exception of 2015, when euphausiids were the 
dominant prey for all four species. The summer of 2015 was notable for its deep 
pycnocline although it was not the warmest year in the study. Zooplankton nutritional 
quality was below average in 2015, but lipid intake by juvenile salmon appeared to be 
supplemented by the availability of larger euphausiid prey. Across years for all species, 
diet composition was weakly correlated with a combination of water temperature, 
salinity, and wind (Pearson correlation = 0.216). We conclude that while the marine heat 
wave altered the Gulf of Alaska ecosystem, within the range of variability observed 
during the study period, juvenile salmon were able to meet their energetic demands by 
switching to alternative prey. 
 
Theme 3: New Technologies 
 
Agler, B.A., and J.C. Neil.  2021.  Scale Academy: an online training program for scale 

age estimation.  NPAFC Doc. 1950.  8 pp.  Alaska Department of Fish and Game  
(Available at https://npafc.org). 

 
Abstract: The ability to age salmon precisely and consistently is critical to stock 
assessment and is an integral part of fisheries management within North Pacific 
Anadromous Fisheries Commission (NPAFC) member countries. Currently, many 
agencies lack formal protocols for training staff to estimate salmon ages. Such training 
usually occurs through mentorship requiring several months to years before novice 
readers can independently age difficult scales. The Mark, Tag, and Age Lab (MTA Lab) 
of the Alaska Department of Fish and Game (ADF&G) is currently developing Scale 
Academy, an online training program, designed to train new readers to estimate the age of 
chum, sockeye, and Chinook salmon using scale patterns as well as provide a reference 
for experienced readers. Scale Academy will: 1) define clear guidelines and protocols for 
salmon scale age estimation; 2) centralize and standardize training to build continuity; 4) 
encourage interactions among scale readers; 5) empower staff development by providing 
access and support for educational technologies; 6) provide suggested quality assurance 

https://doi.org/10.1016/j.pocean.2020.102378
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and quality control methods (QA/QC); and 7) establish an infrastructure that could be 
used to develop other online training courses (e.g., coded wire tag reading, thermal mark 
assessment). Thus, the primary goal of Scale Academy is to improve the consistency of 
scale age estimations by providing consistent and accessible training using an online 
platform. Once students completed Scale Academy, they will achieve a baseline 
proficiency and be designated entry-level scale readers. 
 
Theme 4: Management systems 
  
Guthrie III, C.M., Hv. T. Nguyen, M. Marsh, J. T. Watson, and J. R. Guyon. 2020. 

Genetic stock composition analysis of the Chinook salmon (Oncorhynchus 
tshawytscha) bycatch from the 2018 Bering Sea pollock trawl fishery. U.S. Dep. 
Commer., NOAA Tech. Memo. NMFS-AFSC-407, 32 p. (available 
at: https://repository.library.noaa.gov/view/noaa/26092) 

 
Abstract: A genetic analysis of samples from the Chinook salmon (Oncorhynchus 
tshawytscha) bycatch of the 2018 Bering Sea-Aleutian Island (BSAI) trawl fishery for 
walleye pollock (Gadus chalcogrammus) was undertaken to determine the overall stock 
composition of the bycatchand examine temporal changes in stock composition across 
seasons. Samples were genotyped for 43 single nucleotide polymorphism (SNP) DNA 
markers and results were estimated using the Alaska Department of Fish and Game 
(ADF&G) SNP baseline. In 2018, genetic samples were collected using a systematic 
random sampling protocol where one out of every 10 Chinook salmon encountered was 
sampled. Based on analysis of 1,297 Chinook salmon bycatch samples, Coastal Western 
Alaska and British Columbia regions (34% and 30%, respectively) dominated the sample 
set with smaller contributions from North Alaska Peninsula (18%) and West Coast US 
(11%) regions. Temporal groupings within the pollock “A” and “B” seasons revealed 
changes in stock composition over the course of the year. The percentage and number of 
fish from the Coastal Western Alaska (35% vs. 31%) and North Alaska Peninsula (26% 
vs. 3%) regions was higher in the “A” season than the “B” season, whereas the 
contribution from the West Coast US (6% vs. 20%) and the British Columbia (27% vs. 
33%) regions were higher in the “B” season. Spatial analysis showed that the stock 
compositions varied within season depending upon where the salmon were caught. For 
example, during the “B” season a higher proportion of Coastal Western Alaska Chinook 
salmon were intercepted in the northwestern area of the Bering Sea, and a higher 
proportion of southern origin Chinook salmon were intercepted in the southeastern area 
of the Bering Sea. 
 
Guthrie III, C. M., Hv. T. Nguyen, M. Marsh and J. R. Guyon. 2020. Genetic stock 

composition analysis of Chinook salmon bycatch samples from the 2018 Gulf of 
Alaska trawl fisheries. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-AFSC-
405, 33 p. (available at: https://repository.library.noaa.gov/view/noaa/24937) 

 
Abstract: A genetic analysis of samples from the Chinook salmon (Oncorhynchus 
tshawytscha) Prohibited Species Catch (bycatch) of the 2018 Gulf of Alaska (GOA) trawl 
fisheries for walleyepollock (Gadus chalcogrammus) and rockfish (Sebastes spp.) was 

https://repository.library.noaa.gov/view/noaa/26092
https://repository.library.noaa.gov/view/noaa/24937
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undertaken to determine stock composition. Samples were genotyped for 43 single 
nucleotide polymorphism (SNP) DNA markers and results were estimated using the 
Alaska Department of Fish and Game’s SNPbaseline. In 2018, genetic samples were 
collected from Chinook salmon taken in the bycatch of the GOA pollock trawl fisheries 
using a simple random sample protocol with trip being the primary unit. This was the 
fifth year for this sampling protocol with 15% of the estimated salmon bycatch from the 
pollock fishery successfully genotyped. Based on analysis of 2,226 Chinook salmon 
samples from a total bycatch of 14,820 fish, British Columbia (43%; 6,433), West 
CoastUS (33%; 4,846), and Coastal Southeast Alaska (18%; 2,728) stock groups 
comprised the largest regional contributions.  In 2018, genetic samples from the bycatch 
of the GOA rockfish catcher vessel fishery were collected by the fishing industry using a 
census sampling protocol. Based on the genotyping of 504 Chinook salmon bycatch 
samples collected from this fishery in NMFS Statistical Area 630, West Coast US region 
had the largest contribution (53%: 264) with smaller contributions from British Columbia 
(28%; 141), and Coastal Southeast Alaska (11%; 54)regions. The 2018 GOA stock 
composition estimates for Chinook salmon bycatch in both the trawl and rockfish 
fisheries follow a similar trend observed in recent years with most (>90%) Chinook 
salmon encountered originating from three la rge southern regions between coastal 
Southeast Alaska and northern California. This pattern also holds for samples collected 
across finer-scale time and area strata within the GOA. 
  
Schnaittacher, G.M., and R.E. Narita.  2021.  Incidental catches of salmonids by U.S. 

groundfish fisheries in the Bering Sea/Aleutian Islands and the Gulf of Alaska, 
1990–2020. NPAFC Doc. 1951.  10 pp.  U.S. Department of Commerce, National 
Oceanic and Atmospheric Administration (NOAA), National Marine Fisheries 
Service (NMFS), Alaska Fisheries Science Center, Fisheries Monitoring and 
Analysis Division  (Available at https://npafc.org). 

  
Abstract: This report presents the estimated incidental catches and average weights of 
Pacific salmonids in U.S. groundfish fisheries off Alaska from 1977 through 2020. 
Estimated annual incidental salmon catches (all species combined) in 2020, were 357,998 
salmon in the Bering Sea/Aleutian Islands (BSAI) and 16,929 salmon in the Gulf of 
Alaska (GOA).  Annual estimated numbers of Chinook salmon (Oncorhynchus 
tshawytscha) incidentally caught in the U.S. groundfish fisheries in the BSAI, have 
ranged from 8,223 individuals in 2000 to 130,000 individuals in 2007 and the annual 
average weight has ranged from 2.44 kg in 2016 to 5.21 kg in 1995. Annual estimated 
numbers of non-Chinook salmon have ranged from 13,278 individuals in 2010 to 711,520 
individuals in 2005. Chum salmon (O. keta) typically account for over 95% of the non-
Chinook salmon catch with an annual average chum salmon weight ranging from 1.73 kg 
in 2020 to 3.43 kg in 1995. In the U.S. groundfish fisheries in the GOA, annual estimated 
numbers of Chinook salmon incidentally caught have ranged from 8,475 individuals in 
2009 to 54,696 in 2010 and the annual average weight has ranged from 1.77 kg in 2019 
to 4.60 kg in 1991. Annual estimated numbers of non-Chinook salmon have ranged from 
1,274 individuals in 2012 to 64,792 in 1995. Chum salmon typically account for over 
95% of the non-Chinook salmon catch where the annual average chum salmon weight 
has ranged from 2.16 kg in 1993 to 4.87 kg in 1999. Incidental catches of Pacific 



 9 

salmonids in foreign and joint venture groundfish fisheries off Alaska are presented for 
1977–1990. The last joint venture operation took place in 1990 in the BSAI, with an 
incidental catch of 152 salmon. 
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