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Description of index: Pelagic fish were sampled using a trawl net towed in the upper 20 m of 
the eastern Gulf of Alaska during the Alaska Fisheries Science Center’s Gulf of Alaska 
Assessment Surveys during summer, 2011-2016. Stations were approximately 10 nautical miles 
apart and a trawl was towed for approximately 30 minutes. The area swept by the trawl was 
estimated from horizontal net opening and distance towed. Fish catch was estimated in 
kilograms. Juvenile salmon weight was estimated by multiplying the grand mean weight in a 
given year by the number captured at a station. 
 
Abundance, distribution, center of gravity, and area occupied were estimated for juvenile 
Chinook (Oncorhynchus tshawytscha), chum (O. keta), pink (O. gorbuscha), and sockeye (O. 
nerka) salmon using the VAST package for multispecies version 1.1.0 (Thorson 2015; Thorson 
et al. 2016a, b, c) with RStudio version 0.99.896 and R software version 3.3.0 (R Project 2017). 
The abundance index is a standardized geostatistical index developed by Thorson et al. (2015, 
2016) to estimate indices of abundance for stock assessments. We specified a gamma distribution 
and estimated spatial and spatio-temporal variation for both encounter probability and positive 
catch rate components at a spatial resolution of 100 knots. Parameter estimates were within the 
upper and lower bounds and final gradients were less than 0.0005. 
 
Status and trends: Temporal trends in the estimated abundance of juvenile salmon indicated a 
recent increase in the productivity of pink, chum, and sockeye; a slight increase in coho and no 
change in Chinook (Figure 1, Table 1). Juvenile pink were the most abundant species followed 
chum, coho, sockeye and Chinook salmon (Figure 1, Table 1). Both juvenile pink and sockeye 
salmon had an alternating year pattern with higher abundances in even-numbered years. Juvenile 
salmon were typically less abundant during atypically warm years (2013-2015), except for in 
2016 (Figure 1-5). Juvenile salmon were distributed nearshore in waters above the continental 
shelf (Figure 2-5). No distinct trend was observed in the latitudinal and longitudinal distribution 
of juvenile salmon during warm and cold years (Figure 6). Juvenile coho salmon were 
distributed farther north during even-numbered years (Figure 6). During the 2015 “warm blob” 
year, juvenile salmon distribution contracted relative to the other years. 
 
Factors causing trends: Higher abundances of juvenile salmon during 2016 was likely due to a 
combination of higher odd- brood year pink salmon production and due to the dissipation of the 
warm water caused by the “warm blob”. 
 
Implications: Recent increases in the abundance of juvenile salmon in our survey area during 
later summer implies improved conditions for growth and survival of salmon from southeast 
Alaska, British Columbia and the Pacific Northwest lakes and rivers and/or a change in the 



  

distribution of juvenile salmon into our survey area during July. Juvenile indices may be an early 
indication for the numbers of returning adults to the region of origin.  
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Figure 1. Index of abundance (metric tonnes) plus/minus 1 standard error for Pacific salmon in 
the eastern Gulf of Alaska during late summer, 2011-2016. 



  

 

 
Figure 2. Predicted field densities of juvenile Chinook salmon in the eastern Gulf of Alaska 
during summer, 2011-2016.  



  

 
Figure 3. Predicted field densities of juvenile chum salmon in the eastern Gulf of Alaska during 
summer, 2011-2016.  



  

 

 
Figure 4. Predicted field densities of juvenile pink salmon in the eastern Gulf of Alaska during 
summer, 2011-2016.  



  

 
Figure 5. Predicted field densities of juvenile sockeye salmon in the eastern Gulf of Alaska 
during summer, 2011-2016.  
 



  

 
Figure 6.  Center of gravity indicating temporal shifts in the mean east-to-west and north-to-
south distribution plus/minus 1 standard error in UTM (km) for juvenile Pacific salmon on the 
eastern Bering Sea during late summer, 2002-2016.    
 



  

 

 
Figure 7. Effective area occupies (ln(km2)) indicating range expansion/contraction plus/minus 1 
standard error for juvenile Pacific salmon on the eastern Gulf of Alaska during summer, 2011-
2016.  
 
 
 



  

 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1. Index of abundance (metric tonnes) plus/minus 1 standard error (SE) for Pacific salmon 
in the eastern Gulf of Alaska during summer, 2011-2016. 
 
 
Year Chinook Chum Pink Sockeye 
2011 307 (112) 102 (36) 69 (29) 229 (71) 
2012      736 (188) 538 (207) 659 (301) 1,231 (490) 
2013     568 (138) 242 (108) 67 (45) 309 (123) 
2014      249 (51) 369 (88) 1,561 (388)                 304 (73) 
2015      261 (70) 240 (73) 324 (156) 319 (104) 
2016 235 (62) 705 (160) 1887 (472) 1,053 (262) 

 


