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Trace elements content in the pink salmon Oncorhynchus gorbuscha Walbaum, 1792 from Sakhalin-Kuril region

Table 1. Trace elements in organs and tissues of pink salmon in the 
Sakhalin-Kuril region and areas of comparison, µg / g wet weight (m ± σ)

The content of trace elements Hg, Cu, Pb, Cd, Ni, Zn, As is determined in the muscle mass and internal organs of pink salmon producers 
who came to spawn in the Reidovaya River (Prostor Bay, Iturup) and Firsovka (Terpeniya Bay, Sakhalin, southeast coast) in October 2016. 
The material was collected in cages of two salmon fish farms on these rivers: “Reidovaya” and “Firsovka”.

river Reidovaya

The studied fish belong to the late, “autumn” group of pink salmon, which returned from the northwestern Pacific Ocean to the “native” 
rivers. In the process of anadromous migration, they crossed (for the second time in their life) a highly fed Kuril-Kamchatka region – an 
impact geochemical zone, created by surface and underwater volcanism and upwelling. In this main feeding area of Sakhalin-Kuril pink 
salmon, the transfer of nutrients and other trace elements recorded in the biomass of food organisms to the next trophic level, including 
Pacific salmon, occurs.

The Kuril-Kamchatka region is an impact geochemical zone, created by surface and underwater 
volcanism and upwelling. In this main feeding area of Sakhalin-Kuril pink salmon, the transfer of 
nutrients and other trace elements recorded in the biomass of food organisms to the next trophic level, 
including Pacific salmon, occurs.

The concentrations of Cd, Pb, As and Hg in the tissues of the fish correspond to the sanitary requirements of the 
Russian Federation and lower than the standards adopted in Canada and the USA. In the pink salmon caught in the 
ocean waters during anadromous migration in July 2013, the content of trace elements was several times lower. 
Concentrations of these microelements in the tissues of pink salmon caught in the Sea of Japan, off the coast of 
Primorye, in different years were ten times lower, with the exception of Zn, a witness of anthropogenic impact. The 
greatest differences were found for Pb, whose content in the muscle tissue, liver and gonads of Kuril and Sakhalin pink 
salmon was about 50, 40 and 60 times higher, respectively, than in pink salmon of the Sea of Japan.

Pink salmon caught in the Ocean near the Kuril 
Ridge in July 2013, on the approaches to the 
impact zone, have not yet collected as many trace 
elements as mature fish that have crossed the 
Kuril-Kamchatka depression and the Kuril ridge 
and come to spawn in the rivers Reidovaya and 
Firsovka.

It is known that not all Asian pink salmon goes for 
wintering into the ocean. Returning to spawning, it 
migrates in the rivers of northern Primorye, 
western and eastern Sakhalin and others. 
Obviously, therefore, the “autumn” pink salmon, 
which came to spawn in the Reidovaya and 
Firsovka rivers, fed in the waters of the North-
Western Pacific, and spent a significant part of 
their marine life here has significantly higher 
concentrations in the organs and tissues of all 
(except Zn) trace elements than the “summer” 
pink salmon from the Japanese Sea.

Note: maximum permissible concentration 
toxic elements (µg / g wet weight) in seafood in Russia: 
Pb – 1.0, As – 5.0, Cd – 0.2, Hg – 0.2 (Sanitary rules 
and regulations.., 2002); in Canada: Hg - 0.5; in the 
USA: Cd - 3, Pb - 1.5, As – 86.

place of catch "summer" pink 
salmon in the Sea of Japan

the catch site of the “autumn” pink salmon 
in the ocean waters near the Kuril Ridge at 
the approaches to the impact zone

river Firsovka
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Organs and 

tissues Zn Cu Ni Cd Pb As Hg 

Sakhalin island, hachuring in the river Firsovka, 10/06/2016, fish weight range 780-2100 g 

Muscle 1.74±0.061 0.20±0.040 0.09±0.008 0.08±0.009 0.59±0.050 0.90±0.074 0.03±0.009 

Liver 2.86±0.065 0.28±0.012 0.13±0.006 0.19±0.018 0.92±0.035 1.12±0.096 0.09±0.009 

Gonad 
males 2.76±0.021 0.26±0.014 0.11±0.006 0.12±0.012 0.87±0.014 1.09±0.035 0.07±0.003 

Eggs 2.51±0.058 0.25±0.016 0.12±0.007 0.11±0.019 0.82±0.043 0.98±0.049 0.07±0.004 

Sakhalin island, hachuring in the river Reidovaya, 10/09/2016, fish weight range 1278-2362 g 

Muscle 1.96±0.075 0.24±0.076 0.12±0.007 0.14±0.012 0.67±0.050 0.94±0.064 0.04±0.005 

Liver 3.14±0.069 0.32±0.034 0.18±0.009 0.21±0.018 0.96±0.035 1.25±0.098 0.12±0.009 

Gonad 
males 3.09±0.045 0.33±0.071 0.18±0.009 0.19±0.034 0.89±0.014 1.14±0.085 0.11±0.008 

Eggs 3.01±0.078 0.29±0.036 0.15±0.008 0.18±0.035 0.84±0.045 1.13±0.086 0.09±0.006 

 Ocean waters, July 2013, fish mass range 1168-1458 g (by: Khristoforova et al., 2015) 

Muscle 1.29±0.079 0.108±0.012  0.037±0.005 0.503±0.059 0.930±0.093 0.030±0.009 

Liver 2.97±0.089 0.165±0.008  0.152±0.015 0.902±0.108 1.118±0.089 0.120±0.021 

Gonad 
males 2.43±0.029 0.090±0.010  0.017±0.006 0.297±0.029 0.310±0.017 0.053±0.006 

Eggs 2.35±0.076 0.087±0.006  0.023±0.006 0.327±0.025 0.337±0.060 0.070±0.010 

Sea of Japan , the range of trace elements found in 1992, 2001, 2008 (by: Kovekovdova, 2011) 

Muscle 0.57–3.25 0.032–0.087  0.005–0.012 0.012–0.013 0.300–1.370 0.007–0.015 

 

Liver 3.00–4.35 0.119–0.165  0.080–0.145 0.020–0.025 0.450–0.800 0.010–0.025 

Eggs 2.90–3.90 0.037–0.090  0.001–0.003 0.007–0.020 0.100–0.320 0.003–0.005 
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