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Russian Bibliography Publications Linked to the NPAFC Science Plan in 2020  

Theme 1: Status of Pacific Salmon and Steelhead Trout 

Golub E. V., Golub A. P. 2020. The research and harvest of the Pacific Salmon in 
Chukotka in 2020. Bulletin of Pacific salmon studies in the Far East 15: 84–89. (In Russian 
with English abstract).  
Data on catches, abundance and biology of Pacific salmon for 2020 are presented for Chukotka 
area. Chum salmon abundance was lower within the Anadyr River, and sockeye salmon 
abundance within Meynypilgyn lake-river system was at expected level. In 2020 the body length 
and weight of Meynypilgyn sockeye of the age 1.3+ and 2.3+ were minimal for 36 years time-
series. 
 

Poltev Yu. N., Koreneva T. G., Antonov A. A. 2020. On the mass death of producers 
of pink salmon Oncorhynchus gorbusсha and chum salmon O. keta in cages of the salmon 
fish-breeding plant “Bakhura” (Sakhalin Island) in September 2019. Water life biology, 
resources status and condition of inhabitation in Sakhalin-Kuril region and adjoining 
water areas: Transactions of the “SakhNIRO” 16: 216–223. (In Russia with English 
abstract).  
The data on ichthyological studies and chemical-analytical analysis of water samples and bottom 
sediments taken on the Bakhura River of the Dolinsky district (Sakhalin island) and in cages for 
ripening a salmon hatchery «Bakhura» as part of the work to identify the factors that caused the 
mass death pink and chum salmon in cages. A significant deficit of oxygen dissolved in water 
(2.7 mg/dm3), associated with its expenditure on the respiration of stressed fish under conditions 
of high density, as well as on the intensive decomposition of organic substances, indicates that 
asphyxia was the main cause of mass death of salmon. 
 

Poltev Yu. N. 2020. Injury, contamination and anomalies of Pacific salmon in the 
Pacific waters adjacent to the Kuril Islands in the summer. Journal of Sakhalin Museum 4 
(33): 131–142. (In Russia with English abstract).  

Various types of injuries and pathological formations detected in Pacific salmon in the 
Pacific waters adjacent to the Kuril Islands are described. The parameters of dagger jet 
Anotopterus nikparini injury and infection with the parasitic copepod Lepeophtheirus salmonis 
are presented. The highest dagger jack injuries were recorded for pink salmon (1,96 %), and L. 
salmonis invasiveness was greater for Chinook salmon (45,28 %, with an invasion intensity of 1-
15 ind./fish and an abundance index of 2,45 ind./fish). 

 
Koreneva T. G. Poltev Yu. N. 2020. On the mass death of chum salmon breeders 

Oncorhynchus keta in Lake Tunaicha and at the mouth of the Vostochnaya River 
(Sakhalin Island) in September 2019. Journal of Sakhalin Museum 4 (33): 143–156. (In 
Russia with English abstract).  
September 26, 2019, a survey was conducted of the places of mass death of chum salmon 
producers, including the mouth of the river the eastern and adjacent coasts of Lake Tunaicha 
(Korsakovsky district). A significant deficiency of dissolved oxygen was detected in the water of 
the Vostochnaya River. High concentrations of ammonium and nitrite nitrogen are noted in the 
water of Lake Tunaicha at the section of the mouth of the Vostochnaya River - the mouth of the 
Shpakovka River, indicating active decomposition of organic substances. It is assumed that 
asphyxia caused the mass death of chum salmon due to a deficiency of oxygen dissolved in 
water caused by a combination of abiotic factors. 
 

Poltev Yu. N. 2020. On the catch of some by-catch species during the drift-net 
fishery for Pacific salmon from the ocean side of the Kuril Islands in May–September 2007. 
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Water life biology, resources status and condition of inhabitation in Sakhalin-Kuril region 
and adjoining water areas: Transactions of the “SakhNIRO” 16: 84–95. (In Russia with 
English abstract).  
Captures of seven poorly studied species of fish when carrying out drift-net fishing of the Pacific 
salmons from ocean side of the Kuril Islands during May–September, 2007 are described. 
Photos, places of captures and the biological characteristic of these types are submitted. 
 

Kaev A. M., Dzen G. N., Sukhonos P. S., Bobrov I. S. 2020. Estimation of abundance 
for the migrating juvenile pink salmon in the rivers of Sakhalin and Iturup Islands in 2019. 
Izv. TINRO 200 (1): 82–100. (In Russia with English abstract).  
Number of the pink salmon fry migrating downstream from their spawning grounds in the 
control rivers in 2019 is assessed as 17546.2 10³ and 14795.7 10³ ind. for the Dagi and Bolshoi 
Khuzi Rivers (northeastern Sakhalin), as 89.1 10³ and 2636.1 10³ ind. for the Poronai River 
tributaries – the Kholodny and Orlovka, as 2759.8 10³ and 21456.0 10³ ind. for the Lazovaya and 
Pugachevka Rivers (western coast of the Patience/Terpeniya Bay), as 5803.8 10³ and 19020.0 
10³ ind. for the Voznesenka and Ochepuha Rivers (southeastern Sakhalin), as 1822.4 10³ and 
2139.0 10³ for the Taranai and Kura Rivers (Aniva Bay coast), and as 15834.1 10³ and 7626.1 
10³ ind. for the Rybatskaya and Olya Rivers (Iturup Island), respectively. In all areas, the pink 
juveniles migrated from the spawning grounds earlier than usual, obviously because of 
accelerated development of the embryos in conditions of abnormally warm autumn. The number 
of juveniles migrated from all spawning grounds in the rivers of respective regions is estimated 
taking into account the escapement of pink salmon spawners and the downstream migration 
index determined for the control rivers (ratio of the spawners escapement and the number of 
subsequent downstream migrating juveniles): the total number for the natural spawning grounds 
is estimated as 1168.9 10⁶ ind. for the rivers of the eastern coast of Sakhalin (including the 
Aniva Bay) and 471.1 10⁶ ind. for the rivers of Iturup Island (Okhotsk Sea coast). Additional 
141.3 10⁶ ind. were released from artificial hatcheries of eastern Sakhalin and 122.0 10⁶ ind. – 
from artificial hatcheries of Iturup Island. The downstream migration is considered as highly 
abundant for northeastern Sakhalin and Iturup Island, but is insufficiently abundant for the 
Patience/Terpeniya Bay and Aniva Bay where the landings of this generation should be limited. 
The pink salmon return to southeastern Sakhalin in 2020 is expected to be better than in 2018 
due to satisfactory abundance of the juveniles from natural spawning grounds. 
 

Kaev A. M., Romasenko L. V., and Kaev D. A. 2020. Comparative characteristics of 
growth of the scales from pink salmon in returns to Sakhalin Island (southeast coast) and 
Iturup Island in 2017 and 2018. Izv. TINRO 200 (4): 809–818. (In Russia with English 
abstract).  
Iturup Island (in southern Kuril Islands) and southeastern Sakhalin Island are known by the 
highest catches of salmons within the Sakhalin-Kuril region. The timing of pink salmon mass 
return to Iturup is 5–10 days later than to Sakhalin, and the females returned to Iturup have 
higher relative individual fecundity, on average. In 2014, an unexpected increase of pink salmon 
catches occurred on southeastern Sakhalin Island, with a simultaneous sharp decrease of the 
catches on Iturup Island. Assumption on appearance of Kuril pink salmon in the Sakhalin waters 
was confirmed by analysis of the scale parameters (number of sclerites and intercirculi distance 
in the first-year scale zone), dynamics of catches, and individual fecundity of females. Sharp 
opposite changes of the pink salmon catch dynamics were noted again for these areas in 2017 
and 2018. Such changes of pink salmon abundance could be reasoned by environmental 
conditions of reproduction in these areas or new redistribution between two areas. To clarify the 
issue, complex analysis (same as for 2014) was applied for pink salmon at southeastern Sakhalin 
and Iturup in 2017 and 2018 (187 and 215 fish samples from Sakhalin and 194 and 152 fish 
samples from Iturup in these two years, respectively). The results were interpreted following the 
hypothesis of fluctuating stocks. Taking into account the complex of traits, there is concluded 
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that the assumption about redistribution of pink salmon between southeastern Sakhalin and 
Iturup Island in 2017 and 2018 is untenable. 
 

Kaev A. M., Sukhonos P. S., Bobrov I. S., Dzen G. N., Ignatiev Yu. I., 
Simanovsky E. O., Chesnakov N. I. 2020. Result of quantitative registration for the 
downstream migrating juvenile pink salmon in the rivers of the Sakhalin-Kuril region in 
2020. Bulletin of Pacific salmon studies in the Far East 15: 120–131. (In Russia with 
English abstract).  
Number of the pink salmon fry migrating downstream from their spawning grounds in the 
control rivers in 2020 is assessed as 4485 10³ and 376 10³ ind. for the Dagi and M. Khuzi Rivers 
(northeastern Sakhalin), as 106 10³ ind. for the Poronai River tributaries – the Kholodny, as 5235 
10³ and 21138 10³ ind. for the Lazovaya and Pugachevka Rivers (western coast of the 
Patience/Terpeniya Bay), as 12641 10³ and 5332 10³ ind. for the Voznesenka and Ochepuha 
Rivers (southeastern Sakhalin), as 199 10³ and 2217 10³ ind. for the Taranai and Kura Rivers 
(Aniva Bay coast), and as 5284 10³ and 2713 10³ ind. for the Rybatskaya and Olya Rivers (Iturup 
Island), respectively. The number of juveniles migrated from all spawning grounds in the rivers 
of respective regions is estimated taking into account the escapement of pink salmon spawners 
and the downstream migration index determined for the control rivers (ratio of the spawners 
escapement and the number of subsequent downstream migrating juveniles): the total number for 
the natural spawning grounds is estimated as 372.5 10⁶ ind. for the rivers of the eastern coast of 
Sakhalin (including the Aniva Bay) and 292.3 10⁶ ind. for the rivers of Iturup Island (Okhotsk 
Sea coast). Additional 119.1 10⁶ ind. were released from artificial hatcheries of eastern Sakhalin 
and 149.1 10⁶ ind. – from artificial hatcheries of Iturup Island. An expert assessment of the 
abundance of the pink salmon fry migrating downstream from the rivers of the western coast of 
Sakhalin and Kunashir Island is presented. 
 

Kaev A. M. 2020. Polemic notes on the publication of monitoring data in 2019 on the 
downstream migration of juveniles from rivers and the approaches of pink salmon to their 
spawning areas in the Sakhalin-Kuril region. Bulletin of Pacific salmon studies in the Far 
East 15: 225–229. (In Russia with English abstract).  
Bulletin No. 14 presents the results of a quantitative census of pink salmon juveniles that 
migrated from spawning grounds in the Rybatskaya, Kura, Voznesenka, Lazovaya and Orlovka 
rivers in 2019 [Makoedov et al. 2019a], as well as the results of monitoring the approach of pink 
salmon in 2019 to its spawning areas on Sakhalin and the southern Kuril Islands (catch 
dynamics, biological indicators of fish) [Makoedov et al. 2019b]. Unfortunately, the articles 
abound not only with inaccuracies but also with methodological errors. So, the data and 
conclusions presented in them should be perceived very careful. 
 

Zhivoglyadov A. A., Nikitin V. D., Ignatiev Yu. I., Antonov A. A., Lapshina A. E., 
Akhmaeeva E. S. 2020. Results of the Pacific Salmon catching in the Sakhalin-Kuril region 
in 2020. Bulletin of Pacific salmon studies in the Far East 15: 44–60. (In Russia with 
English abstract).  
The results of 2020 catching of Pacific salmon of Sakhalin and the Kuril Islands are presented. 
The catch of pink salmon was 33.8 thousand tons, the lowest indicators of the development of 
the forecast pink salmon were noted on the southwestern coast of the Sakhalin. The catch of 
chum salmon was 32.5 thousand tons. The most significant undershoot of this species was noted 
in the southern Kuril Islands. In total, 67 thousand tons of Pacific salmon (pink salmon, chum 
salmon, sockeye, coho and masu) were caught in the Sakhalin region. 
 

Kirillova E. A. 2020. Spawning run, reproduction patterns and biometric traits of 
Pink Salmon in the south of north-eastern coast of Sakhalin in 2020. Bulletin of Pacific 
salmon studies in the Far East 15: 90–98. (In Russia with English abstract).  
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Results of observations of pink salmon spawning run and reproduction in the rivers at the South 
of North-Eastern coast of Sakhalin Island (Smirnikhovskiy area) in 2020 are presented. The shift 
of spawning migration timing to later dates and relative increase of number of pink salmon of 
late run (so called Okhotsk Sea fall temporal group) was confirmed. Decrease of number of pink 
salmon of even-year broodline resulted in poor utilization of spawning grounds by breeders in 
2020 and lower commercial catch towards the previous cyclic year (2018). Nonetheless, 
correlation of trap nets catches and number of fish, entering the river was not found. Positive 
effect of commercial fishing restriction («passing through days») on the intensity of spawning 
run was not revealed. Pink salmon distributed on the spawning grounds at the middle and lower 
reach of the rivers. In contrast to rather small rivers (Malaya Khusi and Bol’shaya Khusi), 
tributaries of large river—Langeri were also utilized as spawning areas by pink salmon. Fish 
occupied mainly species-specific places for spawning on the runs and tailouts, closer to riffles. 
Abiotic conditions (temperature and dissolved oxygen) were favorable during spawning and 
early stages of embryogenesis. Length and weight of pink salmon were significantly lower than 
in previous cyclic years. Fecundity was also relatively lower. Females with pathology of gonads 
(resorption of eggs) were found. Qualitative traits of pink salmon confer the hypothesis that 
unfavorable rearing conditions were the basic cause of significant decrease of number of pink 
salmon in 2020. 
 

Nikitin V. D., Marchenko S. L. 2020. About the organization of Pacific Salmon 
fishing in the northern Kuril Islands. Bulletin of Pacific salmon studies in the Far East 15: 
113–119. (In Russia with English abstract).  
An analysis of the Pacific salmon fishery from the beginning of the 20th century to the present 
has determined that an increase in the number of fixed nets leads to an increase in catches in the 
coastal waters of the Northern Kuril Islands. Data 2016–2020 showed that the current fishing 
time (from June 15 to August 30) and the number of fishing gear used allow catching various 
groups of transit salmon in the area with minimal impact on their populations. 
 

Kolpakov N. V., Kotsyuk D. V., Ostrovsky V. I., Semenchenko N. N., 
Koshelev V. N., Shmigirilov A. P., Ostrovskaya E. V., Barabanshchikov E. I., 
Kozlova T. V., Kulbachny S. E., Podorozhnyuk E. V., Vilkina O. V., Shapovalov M. E. 
2020. Modern state of aquatic biological resources of the Amur River basin and directions 
of their research. Izv. TINRO 200 (3): 499–529. (In Russia with English abstract).  
Current status of aquatic biological resources in the middle and lower parts of the Amur River 
basin, including Lake Khanka and the Amursky Liman, is assessed. Generally high abundance of 
the water organisms is noted, but a downward trend is revealed. In 2015–2019, the total annual 
catch in the basin by Russian fishermen changed between 15.9–69.6 10³ t (on average 39.1 10³ t), 
with the main portions of pacific salmons (31.9 10³ t, or 81.6 % of total catch) and smelts (5.5 
10³ t, 14.1 %). After the peak in 2016, the abundance salmon in the Amur has decreased, 
particularly for summer chum salmon and pink salmon, the number of arctic rainbow smelt 
Osmerus dentex has decreased gradually in the last 3 years. The stocks of freshwater fish are 
generally stable, with a slight increase for some species. The program of fisheries research 
«Amur River Fishes» implemented for 2020–2024 includes intensifying of traditional 
monitoring of the stocks and their biological state, as well as organization of detailed 
comprehensive studies for key species. Improvement of data quality on status of the main stocks 
of pacific salmons, smelts, and freshwater fishes is planned, as the basis for fisheries forecasting. 
Besides, the program conducts quantitative assessment of the main components of the ecosystem 
(phyto- and zooplankton, macrozoobenthos, and fish) and their dependence on environmental 
changes. State of food base for the Amur fish will be evaluated, including the feeding of 
artificially reproduced juveniles of salmons and sturgeons. Results of these studies will allow to 
improve approaches to regulation of fishery and to promote development of fishery industry 
toward organization of effective fishery complex in the Amur River basin. 
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Kotsyuk D. V. 2020. Artificial reproduction of pacific salmons in the Amur River 

basin: history, current state, prospects. Izv. TINRO 200 (3): 530–550. (In Russia with 
English abstract).  
Experience of pacific salmon artificial reproduction is discussed. Generalized data on juveniles 
(mostly fall chum salmon) release from hatcheries in the Amur River basin are presented. 
Information about the fish eggs origin (collection points) and transportation to incubation is 
provided. Some local features of salmon hatcheries are noted. Thus, the hatcheries in the middle 
Amur (Teplovsky and Bijansky) used previously the eggs collected in local tributaries of the 
Amur but recently, in conditions of low abundance of spawners, they transfer the eggs for 
incubation from fish farms located in the lower Amur. On the contrary, the hatcheries in the 
lower Amur (Udinsky, Gursky, and Anyuisky) collected the eggs in many dispersed sites in the 
beginning of their exploitation, but later, when local herds of artificial origin had appeared, they 
collected the eggs from producers coming to the hatcheries. This experience of eggs collection in 
dispersed temporary sites could be useful for periods of low stocks of pacific salmons in the 
Amur basin. The last such period started in 2017, so the fishery officials, as the Amur branch of 
Glavrybvod, can use this approach. Large transfers of chum eggs within the basin and from other 
rivers of the Sea of Okhotsk and Japan Sea basins presumably could affect genetic diversity, 
population structure and gene pool of this species. First results on evaluation efficiency of 
salmon hatcheries are discussed on the data of otolith marking started in 2015. Negative 
dependence of chum salmon catch on release of their juveniles is found: increasing of the 
juveniles output does not provide higher catches. Besides, the number of producers returned to 
hatcheries does not depend on the number of juveniles released from these hatcheries in the past, 
but corresponds with general dynamics of salmon stocks in the entire Amur basin. We believe 
that returns of chum salmon of wild and artificial origin have similar changes caused by same 
factors influencing on fish in the river and marine periods of their life.  
 

Kotsyuk D. V., Ostrovsky V. I., Podorozhnyuk E. V., Mironova T. N., 
Ponomarev A. S., Dulenin A. A., Kozlova T. V. 2020. Salmon fisheries in Khabarovsk 
territory in 2020. Bulletin of Pacific salmon studies in the Far East 15: 67–77. (In Russia 
with English abstract).  
The article presents an analysis and some aspect of the Pacific salmon fishery in the Khabarovsk 
Territory in 2020. Data on spawning stocks assessment in rivers. The time of fish approaches to 
spawning rivers and the catch dynamics. Efficiency of complex measures adopted to ensure the 
natural reproduction of salmon is evaluated. The preliminary forecast for salmon stock 
abundance and char in the Khabarovsk Territory for 2020 should be approved as reliable 
(justification 73.9 %). In a number of cases, the underdevelopment of the allocated volumes was 
associated with the shortcomings of the fishing industry or with fish migration features. 
 

Ostrovsky V. I. 2020. Peculiarities of the Amur Salmon fishing season in 2020. 
Bulletin of Pacific salmon studies in the Far East 15: 78–83. (In Russia with English 
abstract).  
The reasons for the decrease in the stock of the Amur pink salmon are discussed. It is also shown 
that this phenomenon can be associated with the ultra-high recruitment in 2016. It is shown that 
incomplete utilization of quotas of Pacific salmon in the Amur in 2020 is associated with 
measures to regulate fishing and changes in fishing rules. 
 

Khodger D. S. 2020. New data to Pacific Salmon research in the Ayno-Maysky area 
of Khabarovsk krai (north-western of the Sea of Okhotsk) in 2020. Bulletin of Pacific 
salmon studies in the Far East 15: 103–112. (In Russia with English abstract).  
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Data on commercial fishery of Pacific salmon in Ayano-Maysky area of Khabarovsk krai are 
regarded. The article presents information on fishery conditions in the area, biological 
characteristics of pink salmon and chum salmon art shown. 
 

Volobuev V. V., Gorokhov M. N., Korshukova A. M., Golovanov I. S. 2020. 
Biological characteristics, state of stocks and fishery of chum salmon Oncorhynchus keta 
(Walbaum) in the Magadan region at the beginning of the XXI century. Bulletin of the 
North-East Scientific center, Russia Academy of Sciences Far East Branch 3: 66–74. (In 
Russia with English abstract).  
Data on intraspecific differentiation, age, size and weight structure, fecundity, fatness, dynamics 
of approaches, escapement, and catch of the chum salmon for the first two decades of the 21st 
century are presented. The indicators of chum salmon to spawning grounds filling and their 
compliance to the optimum number of spawning chum salmon are analyzed. 
 

Volobuev V. V., Gorokhov M. N., Korshukova A. M., Makarov D. V. 2020. 
Biological characteristics, stock status and commercial use of the Coho salmon 
Oncorhynchus kisutch (Walbaum) in the Magadan Region at the beginning of the 21st 
century. The research of the aquatic biological resources of Kamchatka and the north-west 
part of the Pacific Ocean 1 (56): 74–83. (In Russia with English abstract).  
The information about of the features of the biological structure of Сoho salmon is provided, the 
issues of the dynamics of spawning runs, commercial use and adult escapement for spawning 
grounds are considered. The importance of Сoho salmon as commercial or recreational fishery 
object is demonstrated. 
 

Gorokhov M. N., Volobuev V. V., Golovanov I. S. 2020. Resources and fishery of 
Pacific salmon in the Magadan region in the beginning of the 21st century. Trudy VNIRO 
179:90-102. (In Russia with English abstract).  
There are two main areas of Pacific salmon fishing in the Magadan region: Shelikhova Gulf and 
Tauiskaya Bay. The main fishing species is Pink salmon in the region. Its share of total salmon 
catch by odd-year returns reaches 85 %. Data on the dynamics of escapement to the spawning 
grounds of pink salmon of the Shelikhova Gulf and Tauiskaya Bay are presented. The 
displacement of the level of spawning returns of Pink salmon into the Shelihova Gulf with the 
simultaneous reduction of its returns to the Tauiskaya Bay is shown. Data on the dynamics of the 
fishing indicators of Pink salmon for the two main fishing areas are provided. The Tauiskaya 
Bay as the main Pink salmon fishery area loses its importance is shown. Graphical data on the 
escapement of producers Pink salmon to the spawning grounds are presented and the optimal 
values of spawning escapements are estimated. Chum salmon is the second largest and most 
fishing species. Information on the dynamics of the number of returns, catch and escapement to 
the spawning grounds of Chum salmon is given. The indicators of escapement to the spawning 
areas and their compliance with the optimal passes of salmon producers are analyzed. The issues 
of the dynamics of returns number, catch and the escapement to the spawning grounds of coho 
salmon producers are considered. The level of the escapement to the spawning areas is shown 
and the ratio of actual to optimal values of passes is estimated. The role of Coho salmon as an 
object of industrial fishing and amateur fishing is shown. The extent of fishing press on 
individual groups of salmon populations is discussed. It is concluded that it is necessary to 
remove the main salmon fishery from the Tauiskaya Bay to the Shelikhova Gulf. 
 

Gorokhov M. N., Volobuev V. V., Yamborko A. V., Smirnov A. A. 2020. Basic 
elements of the biological structure of Pacific Salmon of the genus Oncorhynchus 
(Salmoniformes, Salmonidae) of Magadan region in the early of the XXI century. Issues of 
fishing 21 (2): 131–155.  



7 

Information on age, size-weight structure, fecundity and sex ratio of four species of Pacific 
Salmon reproduced in Magadan region is presented. Changes in the structure of biological 
indicators for the first two decades (2001–2019) of the 21st century in the main populations of 
Pink salmon, Chum salmon, Coho salmon and Sockeye salmon are shown. The presence of 
wedge variability of dimensional-weight characteristics of Pink salmon and Coho salmon in 
latitude direction has been established. The Pink salmon of an odd row of generations is 
characterized by a larger size-weight indicators. There has been an increase in average age of 
Chum salmon populations compared to the early 2000s. A perennial prevalence of individuals 
with two freshwater years of life has been established in Coho salmon populations. During 
anadromous migration, the size-weight indices of Coho salmon decrease. Sockeye salmon is 
represented by limnophilic and rheophilic forms. Resident dwarf males and females are noted in 
limnophilic sockey populations. 
 

Gorokhov M. N., Volobuyev V. V., Golovanov I. S., Korshukova A. M., 
Ostrinsky M. O., Yamborko A. V., Makarov D. V., Kikeev I. V., Zhukov V. G., 
Artyuhin A. V., Barausov A. I. 2020. Salmon fishing – 2020 in Magadan region. Bulletin of 
Pacific salmon studies in the Far East 15: 61–66. (In Russia with English abstract). 
Information on the results of past salmon fishing 2020 is given. The level of returns and catch of 
the three main species of Pacific salmon in the Magadan region is shown. There are presented 
data on salmon catch by five categories of users, from which the main part of the caught volume 
of salmon belongs to industrial fishing. The weak return of pink salmon to the Magadan region is 
being discussed. A suggestion is made about the possible impact the climatic-oceanological 
condition on the survival of the pink salmon generation of 2018 in the winter of 2019–2020 in 
the Northern Pacific. 

 
Ignatov N. N., Ryabukha E. A., Zhukov V. G. 2020. Volumes and conditions of 

reproduction of hatchery fry of pacific salmons (generation 2019 – release 2020) on salmon 
hatcheries of magadan region. Bulletin of Pacific salmon studies in the Far East 15: 61–66. 
(In Russia with English abstract).  
The observations on the conditions of artificial reproduction and the quality state of juveniles 
raised at salmon hatcheries in the Magadan region in 2019–2020 are continued. This article 
presents the volumes and conditions of reproduction of hatchery juveniles of Pacific salmon 
(generation 2019) at salmon hatcheries of the Magadan region, which are under the jurisdiction 
of the Okhotsk branch of the FGBU «Glavrybvod». 
 

Zaporozhets G. V., Zaporozhets O. M. 2020. State of stocks of Pacific salmons in the 
basin of Avacha Bay (southeastern Kamchatka) in 1985–2019. Izv. TINRO 200 (2): 334–
363. (In Russia with English abstract).  
State of pacific salmon stocks is considered for the basins of the Avacha and Paratunka Rivers in 
1985–2019. Significant decline of the stocks is noted that is associated with anthropogenic 
impact growth. Total number of producers for five salmon species in the Paratunka is almost 
twice higher than in the Avacha, with the largest portion of pink salmon, then chum salmon, 
lower portion of coho salmon, and the smallest portions of sockeye and chinook salmons, which 
need special protection. The main biological parameters of salmons are analyzed for both rivers, 
as body length, weight, fecundity, sex ratio and age structure, by species. Relationships between 
the parameters are revealed; their long-term trends are determined. Abundance of wildly and 
artificially hatched chum salmon is compared. 
 

Zaporozhets G. V., Zaporozhets O. M., Feldman M. G. 2020. Estimation of the 
number of sockeye salmon adults and their distribution by spawning stations in the basin 
of Lake Nachikinskoye (Kamchatka) in 2019. Izv. TINRO 200 (3): 618–634. (In Russia with 
English abstract).  
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Data on quantitative distribution of early and late spawners of sockeye salmon in the Lake 
Nachikinskoye basin were collected in 2019 using quadcopter. Features of sockeye spawning in 
certain sectors of the lake coast and at the spawning stations are analyzed. The spawning starts 
earlier on the eastern coast, and then on the western coast. The late sockeye spawning is 
considered in details at the spawning stations on littoral shelves, on steep coastal slopes, in key 
limnocrenes, in algae fields at the depths up to 5 m, and in the river tributaries. Environmental 
conditions of the stations are compared quantitatively by several parameters, as water flows and 
their gradients, water temperature, dissolved oxygen content, soils composition, impact of 
predators and waves. Each station has its advantages and disadvantages. The lake shallows 
dominate among the spawning grounds, but their diversity provides stability and even growth of 
local sockeye salmon stocks. Spatial distribution of the sockeye spawning grounds is described. 
The number of spawned fish is assessed using the trapezoid approximation (TAUC) as 55 10³ 
ind. for early sockeye and 132 10³ ind. for late sockeye that shows a considerable growth of the 
stocks of sockeye salmon in Lake Nachikinskoye since the middle of last century. 
 

Shubkin S. V., Birukov A. M., Kireev I. N. 2020. Monitoring of salmon escapement 
density in spawning rivers of Kamchatka in 2019. Proceedings of the National (All-
Russian) Scientific and Practical Conference: 72–76. 
The results of the air monitoring of the Pacific salmon adult escapement on spawning grounds in 
Kamchatsky Krai in 2019 are demonstrated. The escapement distribution dynamics by the river 
basins is provided. The escapement density in spawning ground is estimated. 
 

Yakucheva G. D., Goncharova V. A., Kulemeeva I. O. 2020. Comparison of methods 
for detecting Anisakis sp. in the musculature of salmon. In the collection of articles: 
Modern condition and development of aquaculture: ecological and icjthyological state of 
water bodies and propagation objects, methods of propagation, materials of international 
conference. Novosibirsk: 58-62. (In Russia with English abstract).  
The paper provides a comparative analysis of the methods for detecting the larvae of Anisakis 
sp. L3 in fish: parallel cuts, artificial digestion and UV-press. 
 

Bugaev A. V., Chistyakova A. I., Urava Shigehiko. 2020. Long-term trends in 
distribution and regional composition of the catches of hatchery pink and chum salmon 
during autumn migrations in the basin of the Sea of Okhotsk. The research of the aquatic 
biological resources of Kamchatka and the North-West Part of the Pacific Ocean 57 (57): 
67–98. (In Russia with English abstract).  
Long-term trends in distribution and regional composition of the catches of hatchery pink and 
chum salmon during autumn post-catadromous migrations in the basin of the Sea of Okhotsk in 
2011–2017 were evaluated based on the otolith marking data. Qualitative and intraspecific 
structure of the hatchery fish aggregations was analyzed in connection to the interannual variety 
in forming abundant and not abundant generations of pink salmon. The analyze is carried out 
allowed to find out that the aggregation density of Russian and Japan hatchery juvenile chum 
salmon in the eastern part of the Sea of Okhotsk is higher in the even years of observation. Along 
that the distribution of the active migrants of the Sakhalin-Kurile and Hokkaido stock complexes 
in the north-east direction withing the Okhotsk Sea basin is better expressed. We think, that the 
main reason is low abundance of pink salmon generations (odd years of spawning) on West 
Kamchatka during autumn migration in the even years. In general, the results obtained indicate 
that the cyclic migration of juvenile pink and chum salmon in the basin of the Sea of Okhotsk 
during post-catadromous migrations is of a systemic and mass character. Hatchery and wild fish 
have been engaged. The scheme of the juvenile distribution is similar in even and odd years. 
 

Koval M. V., Tepnin O. B., Gorin S. L., Fadeev E. S., Zikunova O. V., 
Lepskaya E. V., Shubkin S. V., Rudakova S. L., Pilganchuk O. A., Gorodovskaya S. B. 
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2020. Factors determining spawning run dynamics and current state of sockeye salmon 
Oncorhynchus nerka resourcesin the Kamchatka River. The research of the aquatic 
biological resources of Kamchatka and the North-West Part of the Pacific Ocean: 57 (57): 
5–66. (In Russia with English abstract).  
Hydrological regime and morphodynamics of the outlet part of the Kamchatka River, dynamics 
of mixing zone, patterns of juvenile Pacific salmon distribution and migration in the coastal 
waters of Kamchatsky Gulf in the zone of operating trap nets were analyzed on the results of 
complex field works provided in summer period fishing and specifics of sockeye salmon 
spawning run in the river was described. In the course of analyzing the entire complex of 
available long-term data, an assessment of the likely impact of some key factors on the dynamics 
of anadromous migration of sockeye salmon in the Kamchatka River was made; biological 
statistics of spawners and current state of reproduction of this stock was demonstrated. It is 
found, that natural environmental factors, neither abiotic nor biotic (including fish health as 
population internal factor), could not cause disturbance of sockeye salmon spawning run 
dynamics in the Kamchatka River in recent years. Smoller body size and physiological 
imperfection of the spawners before the anadromous migration due to effects of high number of 
pink salmon in recent years are suggested to be the most likely cause of spawning run delay in 
late sockeye salmon morph. Regime of commercial use of the stock and general increasing 
pressure on the spawning stock by coastal fisheries are demonstrated to be the strongest outer 
factors to affect modern state of the resources and sockeye salmon population structure in the 
Kamchatka River, causing permanent escapement deficiency on spawning grounds in the river 
basin (first of all in the late morph), and also in fact lead to imbalance between different 
subpopulation groups in the composition of the stock. Recommendations in order to provide 
recovery and sustainable level of the Kamchatka River sockeye salmon stock are given in the 
perspective of more efficient commercial use of the stock next several years; highlights for 
further research are outlined. 
 

Bugaev V. F., Frolov O. V. 2020. Coho salmon Oncorhynchus kisutsh in the 
Listvenichnaya river, southeastern Kamchatka. The research of the aquatic biological 
resources of Kamchatka and the North-West Part of the Pacific Ocean: 58 (58): (In Russia 
with English abstract).  
The Listvenichnaya River follows through the lake of the same name before emergence into the 
bay Lisvenichnaya on the southeastern coast of Kamchatka peninsula. The total length of the 
river is 15 km (Verkhnaya Listvenichnaya + Nizhnaya Listvenichnaya). Coho salmon spawn in 
both rivers. There are no any research data about partly (or totally) feeding juvenile coho salmon 
from the upper river in Listvenichnoye lake before migration to the sea. Presence of false annual 
rings in the freshwater zone of scale of mature coho salmon of the Listvenichnaya River can be 
seen in 50-70 % individuals, what makes reading the freshwater age more complicated. 
Averaged for 2015–2017 the group 2.1 dominated (79.9 %) in the age composition of mature 
coho salmon collected in 130 m from the mouth of the Lisvenichnaya River (1.1–2.05, 3.1–18.1 
%). High frequency of coho salmon underyearlings (228 individuals in the catches for two years) 
in 130 m from the river mouth in July–September makes us to suggest emerging the fish into the 
sea, but there were no individuals aged 0.1 in spawning runs. 
 

Dubynin V. A., Travin S. A. 2020. Counting smolts and using the results in 
prospective forecasting of Sockeye salmon (Oncorhynchus nerka) spawning runs into the 
Ozernaya river (western Kamchatka). The research of the aquatic biological resources of 
Kamchatka and the North-West Part of the Pacific Ocean 58(58) (In Russia with English 
abstract).  
Results of the research of downstream migration of sockeye salmon smolts in the Ozernaya river 
in 2004–2018 are represented, including characterization of the age and body length-weight 
composition and of the dynamics of distribution of capturing smolts in the river section. The 
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downstrem migration is analyzed in the interannual aspect, evaluated quantitatively, and 
coefficients in the equation of the linear regression «juvenile escapement – adult return» are 
provided. 

 
Zavarina L. O. 2020. An assessment of spawning runs, catches and biological 

conditions of Chum salmon (Oncorhynchus keta) in the Bolshaya-Vorovskaya river basin 
on wetern Kamchatka for the recent period 2011–2019. The research of the aquatic 
biological resources of Kamchatka and the North-West Part of the Pacific Ocean 58(58) (In 
Russia with English abstract).  
Contemporary data on the spawning runs, catch dynamics and biological conditions of chum 
salmon in the Bolshaya-Vorovskaya river basin and the changes for the period analyzed (2011-
2019) comparing earlier data are demonstrated: the part of the fish of older age groups increased, 
having less average body length, weight and fecundity. 
 

Zaporozhets G. V., Zaporozhets O. M., Feldman M. G. 2020. Estimation of the 
number of sockeye salmon adults and their distribution by spawning stations in the basin 
of Lake Nachikinskoye (Kamchatka) in 2019. Izv. TINRO 200(3): 618–634. (In Russia with 
English abstract).  
Data on quantitative distribution of early and late spawners of sockeye salmon in the Lake 
Nachikinskoye basin were collected in 2019 using quadcopter. Features of sockeye spawning in 
certain sectors of the lake coast and at the spawning stations are analyzed. The spawning starts 
earlier on the eastern coast, and then on the western coast. The late sockeye spawning is 
considered in details at the spawning stations on littoral shelves, on steep coastal slopes, in key 
limnocrenes, in algae fields at the depths up to 5 m, and in the river tributaries. Environmental 
conditions of the stations are compared quantitatively by several parameters, as water flows and 
their gradients, water temperature, dissolved oxygen content, soils composition, impact of 
predators and waves. Each station has its advantages and disadvantages. The lake shallows 
dominate among the spawning grounds, but their diversity provides stability and even growth of 
local sockeye salmon stocks. Spatial distribution of the sockeye spawning grounds is described. 
The number of spawned fish is assessed using the trapezoid approximation (TAUC) as 55 10³ 
ind. for early sockeye and 132 10³ ind. for late sockeye that shows a considerable growth of the 
stocks of sockeye salmon in Lake Nachikinskoye since the middle of last century. 
 

Shitova M. V., Khokhlov Yu. N., Nikiforov A. I., Afanasiev P. K., Orlova S. Yu., 
Elnikov A. N., Bugaev A. V., Rakitskaya T. A., Prokhorovskaya V. D., Malinina T. V., 
Politov D. V., Afanasiev K. I., Rubova G. A., Zhivotovsky L. A. 2020. Differentation of 
Asian north Chum salmon (Oncorhynchus keta) on microsatellite markers. Genetics 56 (6): 
677–689. (In Russia with English abstract).  
The study includes 41 samples of chum salmon from the northern part of the range at ten 
microsatellite loci. In the northern part of the range of Asian chum salmon the following groups 
of samples are clearly distinguished: “Magadan region”, “Northern Kamchatka”, “Penzhina 
River”, and “Anadyr River basin”. Populations of chum salmon from the Apuka River and the 
Koryak Upland group show low genetic divergence from other groups. There is a positive 
relationship between the latitude and the average expected heterozygosity in this part of the 
range. Chum salmon of the Penzhina River shows genetic affinity with chum salmon from the 
Anadyr River basin, probably due to gene flow. 
 

Rudakova S. L., Bochkova E. V., Volkova T. V., Saharovskaia L. V. 2020. 
Modification of the method of Sockeye salmon egg treatment with iodinol from infectious 
hematopoietic necrosis virus in Kamchatka Hatchery. Trudy VNIRO 182: 128–138. (In 
Russia with English abstract).  
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In world practice, at salmon hatcheries, eggs are disinfected with iodophor after fertilization, 
because the substance—the carrier of iodine is pyrrolidone, which has toxic properties for 
embryos and is capable of destroying biological membranes. In Russia, eggs are also disinfected 
after fertilization, but using iodinol. In this disinfectant, active iodine is in the form of an iodine-
starch complex, which is safe for biological membranes, and can be used (concentration of active 
iodine 100 mg/l, pH within 7) instead of water during fertilization of eggs. On the example of 
long-term data of Malkinskii Hatchery (MH), it was shown that the mortality of egg and 
juveniles does not increase from the egg disinfection directly with iodinol during fertilization. 
The experimental studies of 2017 did not show any significant differences in the mortality of egg 
and juveniles at the MH after egg fertilization in water and in iodinol under other similar 
conditions of rearing. The disinfectant has no toxic effect on biological membranes and can be 
recommended for the disinfection of salmon egg directly in the process of fertilization for the 
prevention of fish viral and bacterial diseases. Iodinol is a promising drug for the fight against 
diseases with vertical transmission of the pathogen inside the egg. The proposed modification of 
the method of egg treatment can significantly reduce the consumption of the disinfectant and 
manipulations with eggs. 
 

Ustimenko E. A., Sergeenko N. V. 2020. The causative agent of furunculosis 
Aeromonas salmonicida in the Pacific salmon in Kamchatka. Trudy VNIRO 182: 139–150. 
This paper summarizes several years of data from bacteriological research on the isolation and 
identification of Aeromonas salmonicida from Pacific salmon in Kamchatka. The pathogen was 
isolated from fish from every river and lake that was investigated in Kamchatka, the majority of 
which were spawning lakes. The distribution of the pathogen in fish populations was less 17 %. 
Bacteria A. salmonicida were more often detected in mature salmon, including broodstocks at 
hatcheries. The pathogen was isolated from sockeye salmon, chum salmon, and coho salmon, 
recording a mostly asymptomatic carriage. The etiological agent of furunculosis was not 
recorded in chinook salmon. Most of the isolated bacteria showed weak or medium virulent 
properties, based on the presence of the DNase enzyme. The low temperature of Kamchatka 
salmon aquaculture probably is the main limiting factor for the outbreak of acute furunculosis in 
juveniles at hatcheries. A sluggish disease without clinical signs and with a relatively low 
mortality rate may develop if a highly virulent A. salmonicida enters to the hatchery. 
 

Bugaev A. V., Shpigalskaya N. Yu., Zikunova O. V., Artyukhina N. B., 
Feldman M. G., Shubkin S. V., Kovalenko M. N. 2020. Review of the results of the salmon 
fishing season 2020 in the Kamchatka region (communication 1): dynamics and statistics of 
fishing, estimates of escapements. Bulletin of Pacific salmon studies in the Far East 15: 17–
43. (In Russia with English abstract).  
The article provides an overview of the results of salmon fishing in the Kamchatka region in 
2020. The information includes data on actual fishing statistics and the feasibility of forecasts for 
the catch of Pacific salmon in the fishing areas of the region. The temporal dynamics of fishing 
in the main centers of reproduction of various species is shown. Estimates of the salmon 
spawning stock of Eastern and western Kamchatka are given. In addition, the analysis of long-
term regional dynamics of Pacific salmon catches in 2011–2020 was performed. 
 

Bugaev A. V., Lepskaya E. V., Koval M. V., Tepnin O. B., Zikunova O. V., 
Feldman M. G. 2020. Review of the results of the salmon fishing season 2020 in the 
Kamchatka region (communication 2): analysis of the validity of forecasts and possible 
reasons for their inconsistency. Bulletin of Pacific salmon studies in the Far East 15: 141–
170. (In Russia with English abstract).  
The article presents an analysis of the validity of forecasts for the catch of Pacific salmon of the 
Kamchatka region over the past 10 years (2011–2020). According to the results of the salmon 
harvest in 2020, actual forecasting errors are determined. The main ecological reasons (X-
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factors) that could officially affect the decline in the number of salmon in Eastern Kamchatka are 
considered. Factor A. High mortality of juvenile pink salmon in May-June 2019 after smolt’s 
migration in the coastal waters of the bays of Karaginsky and Corfu due to low and unstable 
water temperatures in the estuarine zones of spawning rivers. Plus, the potential increased food 
competition of pink salmon juveniles with other mass representatives of the ichthyofauna during 
the autumn migration of juveniles to the open waters of the Bering Sea and the northwestern 
Pacific Ocean. Factor B. Increased mortality of pink salmon, chum salmon and sockeye salmon 
due to food competition between East and West Kamchatka salmon stocks during winter's 
feeding in the western and central regions of the Subarctic zone of Northern Pacifica in 2018–
2020. Competition may have arisen due to global warming, which led to structural changes in 
zooplankton communities in the region. It is possible to replace high-calorie «northern» species 
of forage zooplankton with low-calorie «southern» species. In addition, the extremely high 
number of Kamchatka pink salmon in 2018 and 2019. In addition, it could contribute to the 
growth of food competition between mass species of Pacific salmon. It is possible that the 
combination of these conditions negatively affected the biological characteristics of the maturing 
fish of the 2020 generations, which led to higher ecosystem losses in the final stage of 
marine/oceanic feeding. 
 

Kalchenko E. I., Travina T. N., Pohodina M. A., Ustimenko E. A., Popkova A. A. 
2020. An assessment of the state of macrozoobenthos in the basin of the Bolshaya river 
(Western Kamchatka) in view of working salmon hatcheries. In the collection Ecology of 
aquatic invertebrates: abstracts of the International conference, devoted to thq 110thanniv. 
Of the birthday of F. D. Mordukhai-Boltovsky, November 09-13, 2020/ executive 
editor S. M. Zhdanova; Papanin Institute for Biology of Inland Waters Russian Academy of 
Sciences, Borok: IBIW, Yaroslavl: 41. 

 
Bugaev V. F. 2020. Scale structure of young Sockeye salmon Oncorhynchus nerka in 

the Kamchatka river basin (data of 1963–1979). Conservation of biodiversity of 
Kamchatka and coastal waters Proceedings of XIX–XX international scientific conferences 
Petropavlovsk-Kamchatsky, 2018–2019: 6-21. (In Russia).  
During their first summer sockeye salmon under yearlings from the Kamchatka river tributaries 
spread throughout the basin to stay in the most convenient habitats. Until migrating to the sea the 
young fish are feeding near spawning grounds, in the floodplain lakes and old bodies along the 
main river body and in the lagoon–estuarine lakes in the lower part of the Kamchatka river. 
Before to leave for the sea the major number of the young fish emigrates from the river 
tributaries to the lake Azabachye as under yearlings, stays there one winter. In general, the under 
yearlings without additional zones of closely–spaced sclerites (ZCS) on scale are bigger in the 
warmer habitats and smaller in the colder ones. Three groups of under yearling sockeye salmon 
with increased number of sclerites on scale obtained for the growth season were formed: 1—
from the river tributaries, where summer water temperatures were 7–10 °C (r=0.849; P < 0.05), 
2 – from the sites where the water temperature in the juvenile feeding area in summer was 18–19 
°C or even up to 20–25 °C (r=0.963; P < 0,001); 3 – from the other sites, where the temperature 
of feeding habitat was 11–17 °C averaged (r=0.923; P < 0,001). The yearlings of sockeye 
salmon without additional ZCS on scale did not demonstrate authentic increase in the body 
length during the season of growth (r=0.757, P < 0.001) and not authentic number sclerites on 
the scale in the first year of growth (r=0.170, P > 0.05). The yearlings of sockeye salmon had 
authentic increase in the number of sclerites in the edge zone of scale (in «plus») during the 
season of growth (r = 0.916, P < 0.001). 
 

Bugaev V. F., Pogorelova D. P. 2020. Freshwater zone variations on scale of juvenile 
Coho salmon Oncorhynchus kisutch of the lake Azabachye in the lower part of Kamchatka 
river. Conservation of biodiversity of Kamchatka and coastal waters Proceedings of XIX–
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XX international scientific conferences Petropavlovsk-Kamchatsky, 2018–2019: 22–34. (In 
Russian).  
Aborigine (from the Bushueva river) and transit (emigrating from the Kamchtka river tributaries) 
juvenile coho salmon have their feeding in the lake Azabachye. These two groups cannot be 
differentiated on the structure of their scale. Photographies of the scales are provided, and the 
ages of the juvenile coho salmon, caught in the basin of the lake for the period June-September, 
are estimated what allows to make an insight about scale structure variety during the season of 
the growth. The photo-images of the central part of scales of mature coho salmon from the 
Bushueva river are also included. The scale structure has no principal differences comparing to 
juvenile coho salmon, feeding in the lake. 
 

Bugaev V. F., Rastyagaeva N. A., Travina T. N. 2020. The increasing of body length 
and number of sclerites in yearling of Coho salmon Oncorhynchus kisutch and masu 
salmon O. masou in May–September in the Bolshaya river watershed (date 2007–2019). 
Conservation of biodiversity of Kamchatka and coastal waters: Materials of the ХХI 
international scientific conference, dedicated to the 75th anniversary of one of the 
organizers of modern hydrobiological science in Kamchatka, doctor of biological 
sciences V. V. Oshurkov’s birthday. – Petropavlovsk-Kamchatsky: Kamchatpress: 27–32. 

 
Vvedenskaya T. L., Bugaev V. F. 2020. Feeding of juvenile Coho and Sockeye 

salmon in lower part of Listvenichnaya river (south-east of Kamchatka). Conservation of 
biodiversity of Kamchatka and coastal waters: Materials of the ХХI international scientific 
conference, dedicated to the 75th anniversary of one of the organizers of modern 
hydrobiological science in Kamchatka, doctor of biological sciences V. V. Oshurkov’s 
birthday. – Petropavlovsk-Kamchatsky: Kamchatpress: 42–49. 

 
Zavarina L. O. 2020. Some data of Chum salmon Oncorhynchus keta of the 

Poolvoympolka river (north-western Kamchatka). Conservation of biodiversity of 
Kamchatka and coastal waters: Materials of the ХХI international scientific conference, 
dedicated to the 75th anniversary of one of the organizers of modern hydrobiological 
science in Kamchatka, doctor of biological sciences V. V. Oshurkov’s birthday. – 
Petropavlovsk-Kamchatsky: Kamchatpress: 70–74. 
 

Zaporozhets O. M., Zaporozhets G. V. 2020. Survey of Sockeye salmon spawning 
grounds in the lake Nalychevo (eastern Kamchatka) using a quadrocopter in 2018. 
Conservation of biodiversity of Kamchatka and coastal waters: Materials of the ХХI 
international scientific conference, dedicated to the 75th anniversary of one of the 
organizers of modern hydrobiological science in Kamchatka, doctor of biological 
sciences V. V. Oshurkov’s birthday. – Petropavlovsk-Kamchatsky: Kamchatpress: 139–
141. 

 
Zaporozhets G. V., Zaporozhets O. M. 2020. Influence of hatchery reproduction of 

Chum salmon on the state of its reserves in the river basin of the Avacha bay. Conservation 
of biodiversity of Kamchatka and coastal waters: Materials of the ХХI international 
scientific conference, dedicated to the 75th anniversary of one of the organizers of modern 
hydrobiological science in Kamchatka, doctor of biological sciences V. V. Oshurkov’s 
birthday. – Petropavlovsk-Kamchatsky: Kamchatpress: 161–162. 

 
Lepskaya E. V., Maslov A. V., Bonk T. V. 2020. Some features of the biology of 

Chum salmon finger lings Oncorhynchus keta from the Kronotskaya river (Kamchatka). 
 Conservation of biodiversity of Kamchatka and coastal waters: Materials of the ХХI 
international scientific conference, dedicated to the 75th anniversary of one of the 
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organizers of modern hydrobiological science in Kamchatka, doctor of biological 
sciences V. V. Oshurkov’s birthday. – Petropavlovsk-Kamchatsky: Kamchatpress: 250–
253. 

 
Bochkova E. V., Ryazanova T. V. 2020. Ichthyophonus infection in mature Сoho 

salmon on salmon hatchery (Kamchatka). Current state and development of aquaculture: 
ecological and ichthyopathological state of reservoirs and breeding facilities, cultivation 
technologies: materials of an international conference, Novosibirsk, November 11–13, 2020, 
ed. E. V. Pishchenko, I. V. Moruzi. Novosibirsk: 24–27.  
For the first time, resting spores of ichthyophonus were found in the organs and tissues of the 
mature coho salmon Oncorhynchus kisutch caught for the salmon hatchery «Viluisky» in 
Kamchatka. The hematopoietic part of the kidneys was most severely affected by the pathogen: 
most of the host tissues were replaced by different-sized spores of ichthyophonus. 
 

Kulemeeva I. O., Ryazanova T. V., Chistykova A. I. 2020. Mixosporidia 
Henneguyazs chokkei in Coho salmon from river Pymta (Kamchatka) // Current state and 
development of aquaculture: ecological and ichthyopathological state of reservoirs and 
breeding facilities, cultivation technologies: materials of an international conference, 
Novosibirsk, November 11-13, 2020, ed. E. V. Pishchenko, I. V. Moruzi. Novosibirsk: 36–
38.  
The infection with mixosporidia Henneguyazs chokkei was found in a mature Coho salmon from 
the river Pymta (Kamchatka). In 2019 the share of infection in the catch was 33.3 %. 
 

Ustimenko E. A., Bochkova E. A., Sergeenko N. V. 2020. Pathogenic effect of 
Kamchatka Renibacterium salmoninarum strain on EPC cell culture. Current state and 
development of aquaculture: ecological and ichthyopathological state of reservoirs and 
breeding facilities, cultivation technologies: materials of an international conference, 
Novosibirsk, November 11–13, 2020, ed. E. V. Pishchenko, I. V. Moruzi. Novosibirsk: 52–
55.  
Results of experiment on the infection of a cell line EPC dangerous fish pathogen – bacteria 
Renibacterium salmoninarum – presented in this communication. It is showed, that in vitro 
bacteria good multiply intracellularly and destruction of cells. 
 

Rudakova S. L. 2020. Prevention and control of viral diseases in aquaculture. 
Current state and development of aquaculture: ecological and ichthyopathological state of 
reservoirs and breeding facilities, cultivation technologies: materials of an international 
conference, Novosibirsk, November 11–13, 2020, ed. E. V. Pishchenko, I. V. Moruzi. 
Novosibirsk: 134–136. 

 
Kalchenko E. I., Koval M. V., Popkov A. A. 2020. Adaptive changes in the 

biochemical indices of juvenile Chum salmon in the estuary of the river Penzhina and 
Talovka (Northwestern Kamchatka). Physiological-biochemical and moleculag-genetic 
adaptation mechanisms of hydrobionts: abstracts of the reports of the Second Russian 
Conference with international participation [Borok, October 24–28, 2020] Papanin 
Institute for Biology of Inland Waters Russian Academy of Sciences. –Yaroslavl, Filigran: 
20. 

 
Khrustaleva A. M., Ponomareva E. V., Ponomareva M. V., Shubina E. A., 

Pilganchuk O.A. 2020. Phylogeography of Asian Sockeye salmon (Oncorhynchus nerka) 
based on analysis of mtDNA control region polymorphism. J Appl Ichthyol. 36(5): 643–654.  
Analysis of the contemporary geographic distributions of mtDNA haplotypic diversity of 
sockeye salmon (Oncorhynchus nerka Walbaum) on the Asian part of its range and consideration 
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of possible scenarios for microevolution of the species were performed. In total, 172 specimens 
of sockeye salmon from different rivers of Kamchatka, Chukotka, north coast of the Sea of 
Okhotsk, and from the Kuril Islands were analyzed using the entire mtDNA control region 
(1,010 bp) sequencing. After multiple alignments of the sequences 16 polymorphic sites were 
identified. Most of substitutions were detected in the first and the last thirds of the D-loop 
sequence, as well as one insertion was registered in the poly-T region. Two mass haplotypes 
(Hap_1_10T and Hap_2_13T) were revealed; they were present in most samples and differed by 
three substitutions and two indels. All the sequence variants were distributed among two 
haplogroups in compliance with the mass haplotypes. The star-shaped topology of the MST-tree 
points to a rapid increase in the diversity of groups, indicating a rapid expansion of the species 
after its number reducing in the past. The diversity of the first haplogroup was higher, but its 
main fraction fell on the samples from the middle reach of Kamchatka River, which seems to be 
a refugium during the Late Pleistocene glaciation. Presence of both haplogroups in most 
populations in approximately equal proportions indicates that the entire Asian part of the sockeye 
salmon range is a zone of secondary contact. We hypothesize that Hap_2_13T had more ancient 
origin and the Hap_1_10T was formed somewhat later, apparently in Asia, because almost all 
transitional forms between the haplogroups were found in Iturup Island populations. 
 

Sergeenko N. V., Ustimenko E. A., Eliseikina M. G.,  Kuhlevskiy A. D., 
Bochkova E. V.,  Ryazanova T. V. 2020. First report of bacterial kidney disease in Coho 
salmon Oncorhynchus kisutch in Russia. Journal Diseases of Aquatic Organisms (DAO) 
140: 31–36.  
This paper describes the first case of bacterial kidney disease (BKD) to be identified in coho 
salmon Oncorhynchus kisutch in Russia. The fish in question was caught in Lake Bolshoi Vilyui 
on the Kamchatka Peninsula. The diseased fish had foci of granulomatous inflammation in the 
kidneys. The diagnosis was confirmed by isolating the bacterium Renibacterium salmoninarum 
from kidney tissue in pure culture, and by determining the partial 16S RNA gene sequence of the 
isolate. This is the first detection of this pathogen in the genus Oncorhynchus in Russia, and 
detection of BKD in coho salmon indicates that the pathogen is present in the natural fish 
populations of Kamchatka. Therefore, it will be necessary to conduct screening studies of mature 
salmon selected for artificial reproduction, for the presence of BKD signs and asymptomatic 
infection with R. salmoninarum, which will allow us to estimate the prevalence of the pathogen. 
 

Shitova M. V.,  Khokhlov Yu.N., Nikiforov A. I. , Afanasyev P.K ., Orlova 
S.Yu., Elnikov A. N., Bugaev A. V., Rakitskaya T. A., Prohorovskaya V. D., Malinina T. V., 
Politov D. V., Afanasyeva K. I., Rubtsova G. A., Zhivotovsky L.A. 2020. Differentiation of 
Asian north Chum salmon (Oncorhynchus keta) based on microsatellite markers. Russian 
Journal of Genetics 56 (6): 706–717.  
The study includes 41 sample sets of chum salmon from the northern part of its geographic range 
analyzed at ten microsatellite loci. In the northern part of the range of Asian chum salmon, the 
following groups of samples are clearly distinguished: “Magadan oblast”, “Northern 
Kamchatka”, “Penzhina River”, and “Anadyr River basin.” Populations of chum salmon from 
the Apuka River and the “Koryak Upland” group show low genetic differentiation from other 
groups. There is a positive relationship between the latitude and the average expected 
heterozygosity in this part of the range. Chum salmon of the Penzhina River shows close genetic 
relationship to chum salmon from the Anadyr River basin, probably because of gene flow. 
 

Klovach N. V., Leman V. N., Gordeev I. I. 2020. The relative importance of 
enhancement to the production of salmon on Iturup Island (Kuril Islands, Russia). Reviews 
in Aquaculture 13(1): 664–675.  
A historical review of biological enhancement and fisheries for Iturup Island demonstrates that 
enhancement has significantly increased numbers of chum salmon while pink salmon are 
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produced almost entirely naturally. Fourteen hatcheries currently produce and release chum 
salmon fry; four of these also generate pink salmon. Favourable natural conditions make the 
waters near Iturup Island one of the most productive marine areas in the Russian Far East. 
Efficient hatcheries combined with favourable conditions resulted in increases in chum salmon 
catches from less than 100 tonnes in the early 1990s to more than 20 000 tonnes in the late 
2010s.  
 

Gordeev I. I., Leman V. N. 2020. Parasitological risks in artificial reproduction of 
Pacific salmon. Current state and development of aquaculture: ecological and 
ichthyopathological state of reservoirs and breeding facilities, cultivation technologies: 
materials of an international conference, Novosibirsk, November 11–13, 2020: 34–36. (In 
Russian).  
Total release of juvenile Pacific salmon by salmon fish hatcheries in the Russian Far East in 
2019 amounted to 1.18 billion individuals. After entering the marine environment, juveniles for a 
long time remain near the coast, where they become the object of infestation with parasites, in 
particular, the trematode Brachyphallus crenatus. The risks involved need to be carefully 
investigated in order to improve the effectiveness of Pacific salmon enhancement. 
 

Melnik N. O., Esin E. V. 2020. Skull morphology variation as related to trophic 
specialization in three forms of Salvelinus malma (Salmonidae) from the Kamchatka River 
basin. Doklady Biological Sciences. — 2020. — Vol. 492(1). — pp. 75–78. doi: 
10.1134/S0012496620030059.  
New data on the correlation between morphology and trophic specialization of three riverine 
charr forms from the Kamchatka River basin (stone charr, white charr, and Dolly Varden) are 
presented. The paper analyzes the food preferences of the fishes according to their stomach 
contents and retrospectively assesses their nutrition according to the ratio of stable nitrogen 
isotopes. The three charr forms are compared in terms of the head shape and structure of the 
cartilaginous skull for the first time. The correlation between the type of their nutrition and 
structural features of their skull is shown. Both general and specific adaptive features of the 
morphology of piscivorous stone and white charrs are revealed in comparison with benthivorous 
Dolly Varden. 

Theme 2: Pacific Salmon and Steelhead Trout in a Changing North Pacific 
Ocean 

Shevlyakov E. A., Kanzeparova A. N., Shevlyakov V. A., Somov A. A., 
Starovoytov A. N. 2020. Pacific Salmon 2020 fishing season summary in Russia. Prospects 
of 2021 Pink Salmon catch. Bulletin of Pacific salmon studies in the Far East 15: 3–16. (In 
Russia with English abstract).  
Actual returns of Pacific Salmon Russian stocks in 2020 were lower forecast expectations: pink 
salmon by 21 %, chum salmon by 27 %, and sockeye salmon by 22 %. The major catches 
decline was reported for Bering Sea and Eastern Kamchatka stocks. The possible reasons behind 
this forecast failure are discussed. In fall of 2020 two comprehensive surveys on juvenile salmon 
were conducted in Bering and Okhotsk seas. The results suggest high returns in both regions in 
2021: estimated abundance of juvenile pink salmon was 1,05 billion individuals in Bering Sea 
and 2,1 billion individuals in Sea of Okhotsk. The preliminary 2021 return expectations of pink 
salmon are 200 million individuals (160–180 thousand tons) for Bering Sea (mainly Karaginsk 
regional stock) and 200–270 million individuals for Sea of Okhotsk. Newly applied EM-
classification method on pink juvenile size structure allowed to define ration of northern (mainly 
Western Kamchatka) and southern (Eastern Sakhalin and Southern Kuril Islands). 
Approximately 200–250 thousand tons might be caught in Western Kamchatka and 20–25 
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thousand tons in Sakhalin-Kuril region. The total Russian pink salmon catch (in case of 
favorable wintering in the Pacific Ocean) may amount to 380–455 thousand tons. 
 

Naydenko S. V., Khen G. V., Figurkin A. L., Kuznetsova N. A., Starovoytov A. N., 
Somov А. А., Shebanova M. A. 2020. Environmental surrounding of Pink Salmon juveniles 
during fall 2019 in the western Bering Sea and during winter 2020 in the north Pacific 
Ocean. Bulletin of Pacific salmon studies in the Far East 15: 171–195. (In Russia with 
English abstract).  
Several significant forecast failures occurred during 2020 pink salmon fishing season in Russia. 
The major crush was observed for eastern Kamchatka. Precarious harvest was also observed for 
some Alaskan stocks. This paper represents an opposing representation of environmental and 
feeding condition during pink salmon offshore migration and wintering in 2019–2020 which 
were considered as unfavorable according to several authors. A comparison of 2019 prey 
composition and feeding intensity with long-term data showed that feeding conditions were 
sufficient. The feeding conditions in the fall of 2019 could not be the reason for the low returns 
of pink salmon in 2020. Analysis of environmental conditions (configuration of the western 
subarctic gyre, temperature distribution, position of isotherms, ecology and abundance of 
zooplankton species) demonstrated no significant difference with previous years. Therefore, in 
our opinion, the dramatic thermal regime shift during the winter 2020 in the North Pacific which 
caused structural changes biomass decrease in zooplankton communities and, consequentially, 
deterioration of the feeding conditions, seems quite doubtful. 
 

Starovoitov A. N., Sheibak A.Yu., Kanzeparova A. N., Dederer N. A., Galeev A. I. 
2020. Preliminary results of trawl surveys on Pink Salmon juveniles (Oncorhynchus 
gorbuscha) and other epipelagic species in the Bering Sea and Sea of Okhotsk in the fall 
2020. Bulletin of Pacific salmon studies in the Far East 15: 196–208. (In Russia with 
English abstract).  
The results of trawl surveys in the western part of Bering Sea and Okhotsk Sea aboard R/V 
«TINRO» and R/V «Professor Kaganovskiy» in the fall 2020 are analyzed. These studies 
provide data on spatial distribution, abundance and biomass of fishes, cephalopods and 
jellyfishes in the epipelagic layer of the Bering Sea and Sea of Okhotsk. The analysis of the 
contemporary status of epipelagic nekton communities of the Bering and Okhotsk Seas is 
provided. Quantitative distribution and biological state of juveniles of pink salmon in the in the 
fall is reviewed in full detail. 
 

Starovoitov A. N., Sheibak A.Yu., Ponamarev S. S., Galeev A. I. 2020. Preliminary 
results of trawl surveys on pre-anadromous Pink Salmon (Oncorhynchus gorbuscha) and 
other nekton species in the north-western Pacific Ocean in the summer 2020. Bulletin of 
Pacific salmon studies in the Far East 15: 209–218. (In Russia with English abstract).  
A routine trawl survey was conducted in the Pacific waters of the Kuril Islands within and 
beyond the EEZ of the Russian Federation. The report provides data on abundance and biomass 
of epipelagic nekton and macroplankton species as well as their spatial distribution. The report 
especially focuses on Pink salmon: collected data on abundance and biological conditions 
contributes to short-term returns forecast to the rivers of the Okhotsk Sea basin. 
 

Ostrovsky V. I., Ponomarev A. S. 2020. Dependence of number of chum salmon 
Oncorhynchus keta progeny in Okhotsky district on number of their parents and 
environments of reproduction. Izv. TINRO 200 (3): 605–617. (In Russia with English 
abstract).  
Dependence of chum salmon Oncorhynchus keta recruitment (number of mature adults) in 
Okhotsky district located on the Sea of Okhotsk coast on a number of spawners is analyzed for 
the spawning years of 1983–2014. During this period, the progeny abundance increased, then 
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stabilized on a high level, then decreased. Generally, the number of recruits depended poorly on 
the number of spawners because of clear environmental impact. Indeed, the recruitment variation 
could be simulated on the base of Ricker curve with addition of a variable responsible for 
environmental trend. Number of the year of spawning was used as such variable. So, the chum 
recruitment R is modeled as R = a P exp(–(P/b + ((X – c)/d)2)) for the period of increasing and R 
= a P exp(–(P/b – ((X – c)/с)2)) for the period of decreasing, where P — number of parents, X — 
year of spawning, and a, b, c, d — empirical coefficients. This model explains > 80 % of the 
recruitment deviation. The environmental impact was weak in the period of stable recruitment, 
so the direct dependence of progeny abundance on spawners number (Ricker curve) can be used 
for these years, with similar determination (r² > 0.8). This approach is proposed as a possible 
compromise between hypotheses on climate-driven and autoregulating mechanisms of the 
abundance salmon variability. 
 

Vershinina O. V. 2020. Summer chum salmon dynamics of catch per standard effort 
unit (CPUE) in the Amur River, 2006-2020. Bulletin of Pacific salmon studies in the Far 
East 15: 99–102. (In Russia with English abstract).  
The article presents data on the CPUE dynamics for Amur River summer chum salmon during 
2006-2020. After decrease in summer chum salmon stocks in 2017-2019, restrictions were 
introduced to the Fishing Rules, and in 2019 and 2020, bans on commercial fishing were 
introduced. This has led to an increase in the number of spawners entering spawning grounds 
and their wider distribution over the spawning range. Analysis of CPUE dynamics indicates that 
in 2021, to the Amur River will return a weak generation of summer chum salmon from the very 
weak generation of 2017. 
 

Uglova T.Yu., Botnev D. A. 2020. Influence of seismic activity on the approaches of 
pink salmon to the Kuril Islands in 2011. Modern problems and prospects for the 
development of fishery complex: materials of the VIII scientific-practical conference of 
young scientists with international participation: 138–140. (In Russian).  
The results of the analysis of literature data on seismic activity in the Kuril Islands region are 
provided. The influence of seismic activity on the approaches of producers of the pink salmon 
Oncorhynchus gorbuscha in the summer-autumn period off the coast of the Kuril Islands in 2011 
was analysed in this work. Pre-spawning migration of salmon off the coast of the Kuril Islands in 
2011 passed with varying intensity. The pink salmon run in 2011 off the Kuril Islands can be 
described as the weakest in the last twenty years. 
 

Koval M. V., Gorin S. L. 2020. Influence of hydrological and morphological 
conditions on the state of anadromous fish resources in the Kamchatka Peninsula. Seas of 
Russia: Studies of the Coastal and Shelf Zones: Abstracts of the All-Russian Scientific 
Conference (Sevastopol, September 21–25, 2020): 411–412. (In Russian).  
Since 2002, we have been conducting comprehensive research, the main purpose of which is to 
assess the impact of abiotic, biotic and anthropogenic factors on the reproduction and state of 
resources of natural populations of anadromous fish on the Kamchatka Peninsula. As a result, it 
was found that the state of the resources of anadromous fish in different regions of Kamchatka is 
determined by a complex of physical and geographical conditions in the river basins, which 
make it possible to realize the potential of natural reproduction of populations within the 
framework of species life strategies. 
 

Esin E. V., Markevich G. N., Shkil F. N. 2020. Rapid miniaturization of Salvelinus 
fish as an adaptation to the volcanic impact. Hydrobiologia. — 2020. — V. 847. — pp. 
2947–2962. doi: 10.1007/s10750-020-04296-w.  
Volcanoes serve as natural laboratories expanding our understanding of the recent and past 
ecological and evolutionary processes. Here, we present data elucidating the developmental and 
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phenotypic transformations providing rapid adaptation for the salmonid fish, Salvelinus malma, 
to volcanic impact. This species demonstrated a rapid paedomorphic miniaturization, an 
evolutionary mechanism enabling to complete the reproductive cycle under the conditions of 
high risks of reaching the adaptive capacity limits. 

Theme 3: New Technologies 

Sviridov V. V., Zolotukhin S. F. 2020. GIS methods for inventory of pacific salmons 
spawning grounds in the Amur River. Izv. TINRO 200 (3): 730–746. (In Russia with 
English abstract).  
Inventory of spawning grounds is an important tool for estimation of pacific salmons abundance 
and adequate management of their stocks. A set of the most up-to-date, relevant and effective 
methods based upon geographic information system (GIS) is substantiated, designed, developed 
and scheduled to implementation for inventory of the spawning grounds in the Amur basin. 
Abilities of GIS-technologies for optimization of the surveys planning and conducting and for 
processing, analysis, visualization and presentation of their results due to accelerated, simplified 
and enhanced workflow are shown. Three components of modern corporative GIS are presented: 
server, desktop and mobile ones. The system is partially loaded with the data about spawning 
grounds, tested for the basic operations as data collection, multi-user editing, geoprocessing, 
spatial analysis, cartographic visualization, protected web publication, etc., and adjusted and 
improved using the results of this testing for further implementation in complex fisheries surveys 
in the Amur River basin. Proposed GIS-technology is modifiable and scalable, so can be spread 
to other species and areas after appropriate modification; the GIS can be specialized for certain 
practical tasks. 
 

Mikheev P. B., Sheina T. A. 2020. Application of the analysis of trace elements 
composition for calcified structures of fish to solve fundamental and applied scientific 
tasks: a review. Izv. TINRO 200 (3): 688–729. (In Russia with English abstract).  
Microchemical analysis of calcified structures of fish is a modern technique for determining the 
origin of fish species and ontogenetic reconstructions of their habitat that can be applied for such 
tasks as stocks separation in mixed samples, tracking of fish migrations, determining of 
spawning, feeding or wintering areas, differentiation of fish of artificial and natural origin, 
growth analysis, age evaluation, etc. The approach is based on analysis of trace elements 
concentration between the center and periphery of a calcified structure, or precise measurement 
of the elements and their isotopes concentration in certain sites of sample. The calcified 
structures most often used for analysis are otoliths, skeleton bones, scales, and also statoliths of 
lampreys or beaks and statoliths of cephalopods. Specifics of the method application are 
described with examples of its use for solving diverse tasks of fundamental and applied science, 
in particular in complex studies of biological resources in the Amur River basin. 
 

Mikheev P. B., Podorozhnik E. V., Sheina T. A., Puzik A.Yu. 2020. Application of 
microchemical analysis of otoliths for dentification of the origin of Chum Salmon fry. 
Current state and development of aquaculture: ecological and ichthyopathological state of 
reservoirs and breeding facilities, cultivation technologies. Materials of the international 
conference. Novosibirsk, November 11–13, pp. 121–123. (In Russia with English abstract) 
The results of microchemical analysis of otoliths of fall chum salmon fry with natural origin and 
from three salmon hatcheries in the Amur River basin are presented. Juveniles collected at 
hatcheries were characterized by significantly large values of the 88Sr/43Ca ratio, which 
demonstrates the possibility of using this chemical marker to identify individuals of artificial 
origin in a mixed sample. 
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Mikheev P. B., Kotsyuk D. V., Podorozhnik E. V., Koshelev V. N., Sheina T. A., 
Puzik A.Yu. 2020. Application of microchemical analysis of otoliths for identification of 
individuals with hatchery and natural origin in a mixed sample of chum salmon. Bulletin of 
Pacific salmon studies in the Far East 15: 219–224. (In Russia with English abstract). 
The effectiveness of Pacific salmon hatchery releases is under debate due to the lack of a reliable 
relationship between the volume of catch and the number of fish produced by hatcheries. This 
report presents the results of applying microchemical analysis of sagittal otoliths of Amur fall 
chum salmon for the differentiation of the individuals of hatchery and natural origin in mixed 
samples. The samples of juveniles and adults of Amur fall chum salmon were analyzed. The 
results demonstrate the applicability of microchemical analysis of otoliths for the identification 
of individuals of hatchery and natural origin in a mixed sample of Amur fall chum salmon 
spawners. 
 

Shevlyakov E. A., Shubkin S. V. 2020. Recent experience of surveying the spawning 
grounds of pacific salmons in the water bodies of Chukotka. Izv. TINRO 200 (2): 270–291. 
(In Russia with English abstract).  
Chukotka belonged to the Bering Sea basin (the Anadyr, Velikaya, Tumanskaya Rivers and 
Meinypilgyno lake-river system) in 2019, for the first time since 1992. Total flight time was 35 
hours, approximate length of the transects was 3,800 km. Number of the spawners was estimated 
as 660.7 10³ ind. for chum salmon, 112.2 10³ ind. for sockeye salmon, and 3678.0 10³ ind. for 
pink salmon, features of their distribution are described. 
 

Shevlyakov E. A., Feldman M. G., Shevlyakov V. A., Kanzeparova A. N. 2020. To 
the methodology for separation of migrating population complexes of the Okhotsk sea Pink 
salmon in the Pacific waters at Kuril Islands using the gonad-somatic index // Russian 
Journal of Marine Biology 46 (7): 24–37. (In English).  
New method is proposed for operational differentiation of pink salmon runs with different time 
of spawning and different state of gonads measured quantitatively with a gonad-somatic index. 
Results of this new method and traditional methods of differentiating are compared. The 
conception of spatial niches in the Pacific waters adjacent to Kuril Islands for certain temporal 
groupings of the Okhotsk Sea Pink salmon is critically revised on the base of these new results. 
The runs cannot be separated using any fixed value of the gonad-somatic index. The zones of 
different groupings could be spatially overlapped. The method is tested on the data of trawl 
survey conducted aboard RV Professor Kaganovsky in May-July 2018, during anadromous 
migration of pink salmon, and shows a high compliance with the regional groupings ratio 
determined on the data of pink salmon catch in the Okhotsk Sea and their escapement to rivers. 
Tendency of the late-maturing forms of pink salmon to migrate through the southern Kuril 
waters is confirmed, whereas the portion of early-maturing pink has increased toward the Ocean. 
 

Shevlyakov E.A., Shubkin S.V. 2020. Recent experience of surveying the spawning 
grounds of Pacific salmons in the water bodies of Chukotka. Russian Journal of Marine 
Biology 46 (7): 562–579. (In English).  
An aerial survey of Pacific salmon spawning grounds in the main watercourses that empty into 
the Bering Sea was conducted for the first time since 1992. The total flight time was 35 h; the 
approximate total length of transects was 3800 km. The number and distribution of Pacific 
salmon spawners in the Anadyr, Velikaya, Tumanskaya rivers and in the Meynypilgyno lake–
river system have been assessed. According to the results of the aerial survey of the rivers of 
Chukotka Autonomous Okrug, the numbers of Pacific salmon spawners, estimated by the 
method of direct counts, were as follows: chum salmon, 660700 fish; sockeye salmon, 112 200 
fish; and pink salmon, 3,678,000 fish. 
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Khrustaleva A. M., Uglova T.Yu., Ksenofontovа A. A., Ksenofontov D. A., 
Klovach N. V. 2020. Trace element content in tissues of sockeye salmon from several 
waterbodies of the Kamchatka Peninsula. Trudy VNIRO 179: 26–36. (In Russian with 
English abstract).  
The results of the study of macro- (Ca, Mg) and micro- (Mn, Zn, Cu, Fe) elements content in the 
pectoral fin tissue of adult sockeye salmon Oncorhynchus nerka from the rivers Bolshaya and 
Kamchatka as well as from Azabachye Lake (Kamchatka Peninsula) are presented. The 
significant differences in the contents in samples from the three waterbodies were found. The 
studied water bodies sufficiently distinguish in hydrochemical indices, and that is the cause of 
differences in bioaccumulation intensities of trace elements in salmon tissues at the freshwater 
stage of their life cycle. 
 

Esin E. V., Bocharova E. S., Borisova E. A., Markevich G. N. Interaction among 
morphological, trophic and genetic groups in the rapidly radiating Salvelinus fishes from 
Lake Kronotskoe. Evolutionary Ecology. — 2020. — Vol. 34. — P. 611–632. doi: 
10.1007/s10682-020-10048-y.  
Adaptive radiation in fishes entering novel post-glacial lakes ubiquitously gives rise to a set of 
typical forms specializing under the pressure of the same ecological gradients. The world’s most 
diverse flock of salmonids from Lake Kronotskoe (Kamchatka, N-E Asia) serves as a good 
model to study evolutionary divergence modes. Eight forms with different feeding types and 
habitat preferences are known to originate from Salvelinus malma. Partitioning of the resources 
in pelagic—benthic, epilimnetic—deepwater and lacustrine—riverine environments leads to 
divergence of the most genetically and morphologically distant forms. 
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