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Trophic Linkages of Juvenile Chum Salmon in the  
Okhotsk and Bering Seas during the Last Decade

 One of the most important features of salmon (Oncorhynchus spp.) ecology is their feeding behaviour and 
trophic linkages during their marine life history stage.  Studies of salmonids in the marine environment are usually 
focused on population dynamics and life history characters.  However, there are only a small number of publications 
dealing with feeding behaviour and juvenile salmon food web dynamics within the subarctic zone of the Pacific 
Ocean.  The purpose of this paper is to examine juvenile chum salmon feeding behaviour and to define the total 
consumption of prey organisms by juvenile chum salmon in the southern Okhotsk Sea and the western Bering Sea.  
The data come from trawl surveys that were conducted in the upper epipelagic layer of the southern Okhotsk Sea 

Fig. 1.  Survey areas and diets of juvenile chum salmon in the southern Okhotsk Sea during the autumn of 1998–2005.
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Table 1.  Daily prey consumptions by juvenile chum salmon in the southern Okhotsk Sea.

Fig. 2. Diets of juvenile chum salmon in the western Bering Sea in the autumn of 2002 (A), 2003 (B) and 2004 (C).

  1998 1999 2000 2002 2003 2005
Composition of prey (tons)

Eupahusiacea 213.6 980.0 391.5 223.4 299.5 182.0 
Amphipoda 1992.0 2066.5 1049.2 1115.5 842.9 1208.6 
Copepoda 655.2 2096.7 142.5 366.5 171.0 61.1 
Decapoda 11.7 5.0 14.7 - - 2.4 
Chaetognatha 642.3 158.2 45.6 238.3 160.0 181.8 
Pteropoda 382.0 2.4 2.4 1.6 110.9 104.4 
Polychaeta - - - - - 9.8 
Oikopleura 103.4 - 775.8 - 280.5 817.2 
Appendicularia - - - 357.2 - -
Coeleterata - 21.0 38.6 - 37.8 0.0 
Pisces 6.1 0.0 25.1 - - 306.0 
Cepahopoda 87.7 12.8 - - - -
Digested food 48.8 - 405.1 58.2 - 259.2 

Daily consumption of prey (tons) 4142.8 5342.5 2890.5 2360.8 1902.7 3132.6 
Average SFI (0/000) 111.5 181.2 134.1 90.8 138.4 88.2 
Number of stomachs processed 444 791 746 404 417 159 
Average length of chum salmon (cm) 24.0 22.8 22.0 23.8 23.5 22.9 
Average weight of chum salmon (g) 116.3 205.4 116.2 156.4 150.2 138.3 
Daily ration (% of body weight) 4.5 4.2 4.7 4.1 5.3 4.8 
Biomass of chum salmon (tons) 92063 127202 61499 57620 35900 65262 

Fork length 11-25 cm

A

Fork length 21-30 cm

B

Fork length 21-30 cm

Fork length 11-20 cm

C

Fork length 21-30 cmFork length 11-20 cm

Digested food

Euphausiacea Amphipoda
Copepoda Decapoda
Chaetognatha Pteropoda

Cephalopoda
Pisces

Oikopleura

Fork length 11-20 cm
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Table 2.  Daily consumption of prey by juvenile chum salmon in the western Bering Sea. 

and western Bering Sea during the late 1990s and early 2000s.
 Stomach contents of juvenile chum salmon were examined within two groups according to body size 11 to 20 
cm and 21 to 30 cm.  The samples included up to 25 stomachs of the same body size group, selected from catches 
and processed without any prior fixation.  Stomach samples were weighed to the nearest gram and stomach contents 
separated by dominant taxa.  The stage of food digestion was evaluated using five-step scale.  The stomach fullness 
index (SFI) was calculated as the relation of food mass in the stomach, divided by fish body weight times 10,000.  
The daily food intake was estimated as the sum total of all prey consumed in a given period of time.  The amount of 
processed stomachs at separate years is represented in tables showing food consumption.
 Our study indicated that chum juveniles smaller than 20 cm in length, and longer than 20 cm preferred 
amphipods of Themisto genus almost across the entire area surveyed (Figs. 1, 2).  In the southern Okhotsk Sea, 
these size groups of chum salmon preyed on amphipods, as well as on appendicularians, oikopleuras, chaetognaths, 
euphausiids, and copepods.  Besides zooplankton, chum preyed on small fishes in area “C” (Fig. 1). 
 In the northern Bering Sea, T. libellula dominated the diet of chum, while in the other regions, T. pacifica 
were the primary prey (58–98% of the total stomach content weight) of juvenile chum salmon.  In 2004, pteropods 
Limacina helicina were dominating (64%) stomach contents of chum juveniles only in the center of the Anadyr 
Bay.  As in the Okhotsk Sea, chaetognaths, euphausiids, copepods and decapod larvae were among major prey 
components in the diet of chum juveniles in the Bering Sea.
 The mean index of stomach fullness (SFI) was about 88–1810/000 in the southern Okhotsk Sea and 125–2350/000 
in the western Bering Sea, indicating that chum juveniles were actively feeding.
 In the southern Okhotsk Sea, the daily consumption of the zooplankton and nekton species ranged from 1,903 
to 5,343 tons, and in the western Bering Sea, it ranged from 129 to 215 tons (Tables 1, 2).  As expected, amphipods 
accounted for the greater portion of the chum diet: 843–2,067 tons in the Okhotsk Sea, and 93–118 tons in the 
Bering Sea.  In the Okhotsk Sea, the daily consumption of euphausiids reached 980 tons, copepods 2,097 tons, 
oikopleuras 817 tons and chaetognaths 642 tons, and only in autumn 2002, great amount of appendicularians, 357 
tons, have been consumed.
 In the Bering Sea, these zooplankton groups were preyed by juvenile chum salmon in considerably smaller 
quantities (Table 2), likely due to the lower biomass of juvenile chum in western Bering Sea stocks.  Pteropods were 
less important prey and in autumn of 2003: chum juveniles consumed about 51 tons of these molluscs.
 In the autumn, daily ration of chum juveniles reached 7.9% in the Bering Sea, being much higher than in the 
Okhotsk Sea, where it did not exceed 4.8% of the fish body weight.

  2002 2003 2004
Composition of prey (tons)

Eupahusiacea 11.9 6.2 0.5 
Amphipoda 93.0 137.5 118.2 
Copepoda 12.4 0.8 -
Decapoda 1.9 1.0 2.9 
Chaetognatha 13.7 1.4 -
Pteropoda 20.2 51.0 6.0 
Polychaeta - 2.2 -
Oikopleura - 280.5 817.2 
Appendicularia 7.6 3.5 -
Coeleterata - 0.8 -
Pisces 5.1 - -
Cepahopoda - 1.0 -
Digested food - 9.6 1.1 

Daily consumption of prey (tons) 165.8 214.9 128.8 
Average SFI (0/000) 234.7 124.7 158.3 
Number of stomachs processed 186 172 190 
Average length of chum salmon (cm) 18.2 20.5 19.6 
Average weight of chum salmon (g) 66.6 94.7 85.0 
Daily ration (% of body weight) 7.5 7.0 7.9 
Biomass of chum salmon (tons) 2210 3070 1630 


