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Publications of the Russian Federal Research Institute of Fisheries and Oceanography 

Theme 1: Status of Pacific Salmon and Steelhead Trout 

Akinicheva E., Bugaev A., Vorozhtsova A. and Dolgikh M. 2021. Releases of otolith 
marked salmon from Russia in 2020. NPAFC Doc. 1953. 6 pp. Sakhalin Branch of VNIRO 
(SakhNIRO), Kamchatka Branch of VNIRO (KamchatNIRO), Sakhalin Branch of 
Glavrybvod (Sakhalinrybvod), and Russian Federal Research Institute of Fisheries and 
Oceanography (VNIRO). The main aim of salmon marking at Russian hatcheries is to assess 
the abundance of their returns. In addition, otolith marks are used to determine the origin of 
salmon collected during trawl surveys in the Okhotsk and Bering Seas. In 2020, juveniles of 
Pacific salmon were marked in four regions of the Russian Far East. The release number of 
marks juveniles amounted to 532.05 million fish. The document provides information on 
marking juveniles and unique marks information.  

Akinicheva E., Bugaev A., Vorozhtsova A. and Dolgikh M. 2021. Proposed otolith 
marks for brood year 2021 salmon in Russia. NPAFC Doc. 1954. 3 pp. Sakhalin Branch of 
VNIRO (SakhNIRO), Kamchatka Branch of VNIRO (KamchatNIRO), Sakhalin Branch of 
Glavrybvod (Sakhalinrybvod), and Russian Federal Research Institute of Fisheries and 
Oceanography (VNIRO). Mass-marking of juvenile salmon otoliths is an important tool for 
assessing the survival rate of hatchery fish after moving from the rivers to the coastal zone. As 
well as it provides to study fish migration and distribution of juvenile salmon in the Okhotsk Sea 
and feeding areas in the ocean. Moreover otolith marking allows determining the efficiency of 
salmon hatcheries.This document provides information on the marks that are planned to be used 
at salmon hatcheries in the Russian Far East for marking the generation 2021. 

Aytukayev K.I. Assessment of biological state of sockeye salmon Oncorhynchus 
nerka (Walbaum) of the Bolshaya river for the period from 2007 to 2020. Natural 
resources, their current state, protection, commercial and technical use: materials of XII 
National (All-Russian) scientific conference (28-29 April 2021): in 2 parts. Responsible for 
the editor T.A. Klochkova. Part I. Petropavlovsk-Kamchatsky: Kamchatka State Technical 
University, 2021. P. 6-10. (In Russian). Results of the assessment of sockeye salmon spawning 
stock of the Bolshaya river population for 2007–2020 are demonstrated in this article. 
Characteristics of the age and size-weight composition, sex ration and fecundity are provided. 
Stock composition changes are revealed. They are a decrease in the average size, fecundity, 
rejuvenation of the early form of sockeye salmon and a slight increase in the duration of the 
freshwater period for the late form. 

Bugaev V.F., Rastiagaeva N.A., Travina T.N. 2021. Seasonal growth of the body 
length and number of sclerites on scales in yearlings of coho salmon Oncorhynchus kisutch 
and cherry salmon O. masou in the Bolshaya river basin (Western Kamchatka). Problems 
of Kamchatka geography. 16: 4-22. (In Russian). Sampling juvenile Pacific salmon in the 
Bolshaya R. watershed in 2007-2020 was accomplished from April to October (once-two a 
month) in several stations: 1— in the lower part of the Bolshaya R. (in 30 kms from the mouth) 
— the st. «Pros»; 2 — near the bridge in the lower part of the tributary of the Bystraya R. (in 63 
kms from the mouth of the Bolshaya R.) — the st. «Bystraya R.»; 3 — in the tributary of the 
Plotnikova R. in vicinity of the bridge near Apacha Village (in 109 kms from the mouth of the 
Bolshaya R.) — the st. «Plotnikova-i R.». Only during 3 months (in July-September) water 
temperature in the Bolshaya R. watershed stays at the lowest level of the optimal values for 
juvenile feeding of coho and masu salmon. The average maximum temperatures were recorded 
in August — 12,3 °C (June — 11,8 °C, September — io,o °C). The analysis provided has it 
indicated, that seasonal, quite synchronous changes of the body length and number of sclerites of 
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the yearlings of coho and masu salmon (feeding together) occur probably influenced by same 
environmental factors, including forage supply, water temperature and juvenile stock abundance 
in every part of the river. In some cases the effect of the species growth specifics is also visible 

Denisenko A.D., Pilganchuk О.А., Shpigalskaya N.Yu., and Bugaev A.V. Evaluation 
of the Regional Composition of Mixed Samples of Chum Salmon on the Data of the 
Autumn Juvenile Salmon Trawl Survey in the Sea of Okhotsk (E-poster - 17). The Third 
NPAFC-IYS Virtual Workshop on Linkages between Pacific Salmon Production and 
Environmental Changes, May 25–27, 2021. Р. 76. 

Denisenko A.D.,  Pilganchuk O.A., Spigalskaya N.Yu. Genetic characteristics of 
chum salmon Oncorhynchus keta of West Kamchatka based on the of microsatellite nuclear 
DNA variability. Conservation of biodiversity of Kamchatka and adjacent seas : materials 
of ХХII international scientific conference devoted to 120-th birthday of famous 
Kamchatka ichthyologist, one of organizers of regular studies of biology and state of 
marine commercial fish stocks near shores of Kamchatka, honorary citizen of 
Petropavlovsk-Kamchatsky Ph.D. I.A. Polutov. (Petropavlovsk-Kamchatsky): 
Kamchatpress, 2021. P. 33-36. (In Russian). Studying genetic characteristics of the population 
of such an important fishing object as chum salmon Oncorhynchus keta allows to find a solution 
of the fundamental problem of figuring out the genetic structure and simultaneously creates basis 
to develop practical measures on reproduction and estimation of the salmon population, 
identification of catches and mixed aggregations during the feeding period. 

Feldman M.G., Bugaev A.V. 2021. Modern principles of pink salmon 
(Oncorhynchus gorbuscha) stocks management in the Kamchatka region (population 
dynamics, forecasting, fishing regulation). Problems of Fisheries. 22(4): 86-95. (In Russian 
with English abstract). The dynamics of pink salmon runs in Kamchatka in the 2010s has 
undergone significant changes. The increase in the number of runs occurs simultaneously with 
the increase in the range of variability of the commercial stock, which requires continuous 
improvement of the forecasting methods for the runs. The main modern methods of the 
forecasting of this species used in KamchatNIRO are considered. Taking into account large 
fluctuations in the abundance of the stocks, a rule of fishery regulation based on precautionary 
management guidelines is proposed. 

Gorodovskaya S.B.,  Sushkevich A.S.  State of gonads of pink salmon from reference 
rivers of Kamchatka. Study of aquatic and terrestrial ecosystems: history and modernity: 
Abstracts of the International Scientific Conference dedicated to the 150th anniversary of 
the Sevastopol Biological Station - Institute of Biology of Southern Seas. A.O. Kovalevsky 
and 45th anniversary of the R/V "Professor Vodyanitsky" (September 13-18, 2021, 
Sevastopol). Sevastopol: FIC INBUM. P. 365-367. (In Russian). Based on histological 
analysis of the gonads of juvenile pink salmon, the state of sex glands during down-stream 
migration has been studied for the first time. Ovaries of smolts from the rivers of the western 
coast of Kamchatka were characterized by high rate of gonadogenesis, in contrast to females 
from the eastern coast. Due to the phenomenon of juvenile protogenetic hermaphroditism, male 
pink salmon smolts were poorly developed. The study of gametogenesis from early age is of 
great importance for the qualitative biological characteristics of species development. The 
physiological formation of the organism is determined by the ability to adapt to biotic and abiotic 
factors of the environment, i.e. it is regarded as survival ability. This is very important for pink 
salmon especially during critical estuarine and early marine life periods. 

Gorodovskaya S.B., Smorodina L.N. 2021. Abnormalities in the ovaries of sockeye 
salmon spawners in the Kamchatka River in 2019. The researches of the aquatic biological 
resources of Kamchatka and the North-West Part of the Pacific Ocean. (60): 69-73. (In 
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Russian). Based on the histological analysis of the ovaries of Kamchatka River sockeye salmon 
spawners, numerous abnormalities in the structure of vitellogenic oocytes, which lead to 
resorption, have been shown. Due to the increased resorption of vitellogenic oocytes, the 
fecundity of mature females of sockeye salmon is reduced. The presence of the ovaries with 
abnormal oocytes suggests that oocyte resorption in fish is a phenomenon associated with  
natural mechanism of final fecundity regulation. Such mechanism is reqiored in case of changed 
body parameters of Kamchatka River sockeye salmon. Numerous abnormalities in the ovaries 
indicate a decrease in the reproductive capacity of spawners as well as in the quality of the eggs 
as a commercial resource. 

 Gorokhov M.N., Volobuev V.V., Smirnov A.A. and Yamborko A.V. 2021. 
Comparative characteristic of the biological structure, stock status, and commercial fishing 
use of pacific Salmons (Oncorhynchus, Salmonidae) of the Magadan region in the end of the 
20th and Early 21st centuries. Journal of Ichthyology.  61(4): 441-453 (In English). The 
article presents information on the long-term behavior of biological indicators and returns and 
catches of three species of the Pacific salmon, namely, pink salmon (Oncorhynchus gorbuscha), 
chum salmon (O. keta), and coho salmon (O. kisutch) for two conditional periods of the end of 
the 20th century and beginning of the 21st century. A number of changes occurred in the 
structure of biological indicators during the specified periods of time. There was a synchronous 
decrease observed in length, body weight, and fecundity in pink salmon, chum salmon, and coho 
salmon by the end of the second period. Dominant age groups changed in chum salmon and coho 
salmon, while age of both species increased. Characteristics of the dynamics of pink salmon 
returns were identified for two major capture fisheries areas, Shelikhov Gulf and Taui Bay. They 
fluctuated in antiphase along the even- and odd-year lines at the end of the 20th century; odd-
year returns were largely recorded at the beginning of the 21st century. Returns have become 
strong both for even- and odd-year generations since 2015. The chum and coho salmons returns 
are on the rise. Taui Bay is noted to have lost its commercial importance as the main harvesting 
area of the pink and chum salmons. 

Kalchenko E.I., Gorodovskaya S.B., Gorban A.P., Popkov A.A. Evaluation of 
physiological and biochemical parameters of juvenile coho salmon during rearing at the 
Paratunsky hatchery (Kamchatka). Study of aquatic and terrestrial ecosystems: history 
and modernity: Abstracts of the International Scientific Conference dedicated to the 150th 
anniversary of the Sevastopol Biological Station - Institute of Biology of Southern Seas 
named after A.O. Kovalevsky and the 45th anniversary of the R/V "Professor 
Vodyanitsky", 13-18 September 2021, Sevastopol, Russian Federation. - Sevastopol : FIC 
INBUM, 2021. P. 382-383. (In Russian). The paper identifies the reasons for the decrease in the 
growth rate of young coho salmon at the Paratunsky salmon hatchery in 2019. For this purpose, 
long-term data on fish growth and temperature regime of  rearing in 2014-2020 were analyzed. 
The chemical composition of artificial forages used at the plant was analyzed. The physiological 
state of the hatchery juvenile fish by biochemical and histological indices was examined. It was 
found that a significant delay in the growth of juvenile coho salmon at the Paratunsky hatchery 
in 2019 was associated with the temperature regime of fish rearing and the quality of combined 
forages. 

Kaev A.M. 2021. Growth features for pink salmon Oncorhynchus gorbuscha in 
generations with different survival rate in the marine period of life. Izv. TINRO. 201(1): 
62–75. (In Russia with English abstract). There is believed in classical fishery ichthyology, 
that slower growth can be a reason for decreasing of fish abundance. A sharp decrease occurred 
recently in the pink salmon abundance on the eastern coast of Sakhalin Island that inspired this 
study of growth in the pink generations with different survival during the marine period of life. 
The growth rates were determined using the scale measurements for the pink salmon returned to 
the southeastern coast of Sakhalin in 2005–2018. The growth parameters (length increments, 
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variability and asymmetry of size composition) were compared with the survival rate of 
corresponding year-classes. Slower growth coincided with lower survival for feeding fry only, 
i.e. in the early marine period of pink salmon life. So, the hypothesis is not confirmed about a 
«crucial size» for salmon juveniles that must be reached until the end of summer-autumn feeding 
to survive during wintering. That means that previous estimations of size-selective mortality of 
pink juveniles are not realistic because of both inadequate samplings and reconstructions in size 
composition during the juveniles growth. 

Kaev A.M. 2021. Patterns of growth of the pink salmon Oncorhynchus gorbuscha in 
year-classes with different survival rates during the marine life-history phase. Russian 
journal of marine biology. 47(7): 583–591. A decrease in the rate of growth in fish, which is 
one of the most important characteristics of stock dynamics, can result in a decrease in their 
abundance, as is widely accepted in classical fisheries ichthyology. A study of growth patterns in 
pink salmon year-classes with different survival rates during the marine period of their life 
history has been carried out to elucidate the causes of the sharp reduction in the abundance of 
this species that occurred recently on the eastern coast of Sakhalin Island. The retrospective 
analysis of growth rates was based on measurements of scales from pink salmon that returned to 
spawn on the southeastern Sakhalin coast in 2005–2018. An analysis of the relationship between 
the growth parameters (body length increase, variability, and skewness of the size structure) with 
the survival rates of the respective year-classes has shown that these parameters can be used as 
indicators of survival rate reduction only for feeding juveniles, i.e., during the early marine phase 
of pink salmon life history. Thus, the hypothesis about a “critical size” for juvenile salmon that, 
if not reached by the end of the summer–autumn feeding season, significantly decreases its 
chances to survive the overwintering period, has not been confirmed. The data show that the 
estimates of size-selective mortality of juvenile pink differ from the actual values not only 
because of the probable incorrectness of comparing actually observed body lengths 
(unrepresentative sampling) and those calculated using scales. The unreliability of estimates may 
also come from the fact that variations in the calculated size structure of surviving fish to some 
extent reflect the similar processes that occur initially in the entire year-classes. 

Kaev A.M., Radchenko V.I. 2021. Patterns of growth of the pink salmon 
Oncorhynchus gorbuscha in year-classes with different survival rates during the marine 
life-history phase. NPAFC Technical Report. 17: 8–14. The objective of this article is 
evaluating a significance of pink salmon growth in its stock dynamics based on retrospective 
assessment of growth patterns in year-classes with different survival rates at sea. Pink salmon 
returned to the southeastern Sakhalin Island coast in 2005–2020 are studied. The growth patterns 
of 1,556 females (from 44 to 240 annually) from 45 samples (from 2 to 6 annually) were studied. 
No reliable evidence has been obtained to date to confirm the hypothesis of a “critical size” for 
juvenile salmon that, if not reached by the end of the summer–autumn feeding season, 
substantially decreases chances to survive the wintertime.  

Kaev A.M., Romasenko L.V. 2021. On the capture of rainbow trout Parasalmo 
mykiss on the Kunashir Island.  Journal of Ichthyology. 61(5): 783–786. A specimen of 
rainbow trout Parasalmo mykiss (female aged 3.1+, 40 cm long and weighing 1006 g, with 
gonads at maturity stage II) was caught for the first time on the Kunashir Island (southern Kuril 
Islands) in Lake Valentina on February 26, 2019, during ice fishing. The appearance of this 
individual is probably associated with the colonization of the fish of this species that reproduce 
in the rivers of the neighboring Hokkaido Island. 

Kaev A.M., Romasenko L.V., Kaev D.A. 2021. On the issue of efficiency of large-
scale hatchery rearing of chum salmon (Oncorhynchus keta, Walbaum, 1792) on Iturup 
Island, Kuril Islands. Russian Journal of Marine Biology. 47(6): 470–479. The number of 
juvenile chum salmon released from the salmon fish hatcheries on Iturup Island has increased by 
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more than 10 times over the last 20 years. An hypothesis has been made that such a substantial 
increase in numbers of released hatchery-reared fry on Iturup caused a decrease in the average 
body weight of fish and a more rapid decline in the number of returning spawners relative to the 
number of juveniles released than in Sakhalin. The patterns of growth in the first year of life of 
chum salmon that feed in the bays of Iturup Island were studied using diagrams of fish scale 
circuli. It has been found that the growth retardation in fish observed in cases of release of large 
numbers of hatchery-reared juveniles occurs only in the early marine stage of life history, while 
the growth pattern in open sea waters remained unchanged. Consequently, the statement that 
salmon older than fry deplete the carrying capacity of the North Pacific and the adjacent Far 
Eastern seas appears to lack grounds. 

Khrustaleva А.М., Ponomareva E.V., Ponomareva M.V., Pilganchuk O.A., Klovach 
N.V., and A.V. Bugaev. Microevolution of Asian Sockeye Salmon (Oncorhynchus nerka) 
and its link to modern diversity of populations (E-poster-3). The third NPAFC-IYS Virtual 
Workshop on Linkages between Pacific Salmon Production and Environmental Changes, 
May 25–27, 2021. Р. 62. 

Khovansky I.E., Podorozhnyuk E.V., 2021. Pacific salmon fry migration in the 
Amur river basin. Rybnoe hozyajstvo. № 2: 52 – 59 (In Russian with English abstract). 
Russia The intensity of the Pacific salmon fry migration in the Amur basin depends on the water 
level and floods; In the clear water of the river Anyuy rolled migration is round-the-clock, but 
the intensity of migration shifts to the dark time of day. In recent years, the effectiveness of 
reproduction is not stable, there are "failures" when the number of young people decreases 
dramatically, which determines the need for constant observations of the stingray for adjustments 
of catch forecasts. The assessment of the total number of young people sliding into the Amur 
River basin shows the comparability of the number of natural young and young produced by fish 
farms, and more research is needed to determine the role and contribution of artificial 
reproduction. 

Khrustaleva A.M., Ponomareva E.V., Ponomareva M.V., Pilganchuk O.A., Bugaev 
A.V. 2021. Microevolution of asian sockeye salmon Oncorhynchus nerka and its link to 
modern diversity of populations. NPAFC Technical report. 17: 25–29. Sockeye salmon are 
one of the most economically valuable species in the North Pacific. Among all the Pacific 
salmon it is distinguished by the most pronounced philopatry and, accordingly, the temporary 
stability of local populations. This biological feature significantly hinders gene flow between 
populations and contributes to the maintenance of sophisticated intraspecific organization. The 
study of current diversity formation patterns and the history of sockeye salmon populations is the 
key point of insight into extremely complex population structures common to pacific salmon. 
Phylogeography and reconstruction of paleo expansion of the species against the backdrop of 
global climatic oscillations in the Late Pleistocene allow us to clarify the origin of sockeye 
salmon populations and the diversification of intrapopulation units. MtDNA is still the marker of 
choice for estimation of population diversity and genetic divergence, as well as for the study of 
the pathways of species expansion and reconstruction of the sequence of colonization of new 
areas in the postglacial periods. We performed an analysis of the contemporary phylogeography 
of sockeye salmon and considered possible scenarios for microevolution in their Asian range 
using mtDNA control region (D-loop) sequencing. 

 Klovach N., Leman V., Gordeev I. 2021. The relative importance of enhancement to 
the production of salmon on Iturup island (Kuril islands, Russia). Reviews in Aquaculture. 
13(1): P. 664–675. (In English). 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 produced almost entirely naturally. Fourteen hatcheries currently 
produce and release chum salmon fry; four of these also generate pink salmon. Favourable 
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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. Becoming better informed of factors controlling salmon production 
in the Kuril Islands should help scientists in other regions of the North Pacific understand what 
controls their own salmon populations. 

Koval M.V.,  Gorin S.L. 2021. Effect of hydromorphological conditions in estuaries 
and coastal waters on migrations, fishing and productivity of anadromous fishes of 
Kamchatka Peninsula (Far East of Russia). Estuaries and coastal seas in the Anthropocene 
(6-9 September, Hull, UK) P. 425. (Online Live and On-demand). The paper based on our 
long-term integrated research on the Kamchatka Peninsula (the Pacific coast of Russia). The 
main purpose of studies is the assessment of abiotic, biotic and anthropogenic factors impact for 
the productivity of natural anadromous fishes populations. Kamchatka is an unique region for 
such study because it is a sparsely populated and wild area with very diverse natural conditions 
and low biodiversity of freshwater ichtyofauna (which anadromous fish species, mainly of 
Salmonidae family, are absolutely predominate). Natural populations of these fishes always have 
been the base for indigenous fisheries, and it is the basis of economy of Kamchatka region now. 
At the present, the total catch of anadromous fishes on Kamchatka is about 300-500 thousand 
tons annually (mostly Pacific salmon). This fishery is seasonal and going on mainly in the ice 
free season during mass spawning migrations in estuaries and the coastal waters. In that time, 
anadromous fishes plays a key role in the coastal, estuarine and river ecosystems and also have a 
most important economic and social significance for the Kamchatka people. Always been 
known, that the abundance of anadromous fishes in various areas of Kamchatka is significantly 
differs, but the reasons were not fully understood. Our studies have shown that it is could highly 
depend to the geographical features of the various river systems and also to the differences of 
environmental conditions in the estuaries and coastal waters. In this paper we would like to 
show, how the hydromorphological conditions in various Kamchatka coasts can impact for the 
distribution and migration of anadromous fishes. How this features can affect for fishing 
effectiveness. How fishing can affect for the reproduction and stock abundance of natural 
populations. How all these factors can impact for the fish productivity of different river systems. 
The results of our research are necessary for development of rationally strategy for the fishery 
management and preserve of natural anadromous fishes populations of Kamchatka. Keywords 
mixing zone anadromous migration commercial fishes fisheries management. 

Kornev S.I., Bychkov A.T. Preliminary information on the influence of Phoca 
largha on Pacific salmon fishery in Kamchatka Bay in 2021. Conservation of biodiversity 
of Kamchatka and adjacent seas: materials of ХХII international scientific conference 
devoted to 120-th birthday of famous Kamchatka ichthyologist, one of the organizers of 
regular studies of biology and state of marine commercial fish stocks off Kamchatka coast, 
honorary citizen of Petropavlovsk-Kamchatsky, Ph.D. I.A. Polutov. (Petropavlovsk-
Kamchatsky): Kamchatpress, 2021. P. 128-134. (In Russian). The objectives of the research 
included: to study the population dynamics and distribution of Largha seals in the Kamchatka 
River estuary, to collect bio-materials on the fish injuries in the Kamchatka River estuary, to 
calculate direct consumption of salmon by the seals in Kamchatsky Gulf. 

Kositsyna A.I., Shpigalskaya N.Yu., Savenkov V.V., Denisenko A.D. Genetic 
identification of juvenile pink salmon in the Okhotsk sea basin based on the materials of 
the autumn trawl survey in 2020. Conservation of biodiversity of Kamchatka and adjacent 
seas : materials of ХХII international scientific conference devoted to 120-th birthday of 
famous Kamchatka ichthyologist, one of the organizers of regular studies of biology and 
state of marine commercial fish stocks off Kamchatka coast, honorary citizen of 
Petropavlovsk-Kamchatsky, Ph.D. I.A. Polutov. (Petropavlovsk-Kamchatsky): 
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Kamchatpress, 2021. P. 139-141. (In Russian). Pink salmon Oncorhynchus gorbuscha 
(Walbaum) is the most abundant species of Pacific salmon and the main object of fishing during 
the salmon fishing campaign. It is characterized by the weakest population-genetic 
differentiation among all Pacific salmon species. Genetic variability markers  currently used 
allow us to confirm differentiation of pink salmon only at the level of large regional complexes. 
It should be noted that the likelihood of regional identification of pink salmon lines of odd years 
is at a lower level compared to or even years. Studies of the intraspecific structure of Asian pink 
salmon, as well as the search for effective differentiation markers, continue with the use of new 
techniques of molecular genetics. 

Krovnin A.S., Kivva K.K., Moury G.P., Sumkina A.A. 2021. Influence of climatic 
factors on interannual variations of Kamchatka pink salmon stocks in 2014-2020. Problems 
of Fisheries. 22(4): 35-45. (In Russian with English abstract).  2021. Russian Federal 
Research Institute of the Fisheries and Oceanography, Moscow, 107140 The high heat content of 
surface waters in northern North Pacific and Far Eastern Seas in 2014– 2019 has resulted in the 
formation of extremely favorable environmental conditions for pink salmon spawning in the 
Kamchatka rivers, at all stages of marine period of their life cycle. The growth of Far East pink 
salmon catches in 2014–2018 was associated to a great extent with an unusual increase in the 
catch of even-year generations of East Kamchatka pink salmon, which were not dominant for 
this stock. In 2018, their share in the total catch of Russian pink salmon reached almost 22%, 
while in 2006–2010 it did not exceed 3–6%. The growth of catches of even year generations of 
East Kamchatka pink salmon in 2014–2018 coincided with an anomalous decrease in the ice 
cover in the Bering Sea and shift of its border far to the north. The return of thermal and ice 
conditions in the Bering Sea and the near-Aleutian region to the mean long-term level in the 
winter of 2019/2020 obviously contributed to the less favorable survival conditions for the 2018 
East Kamchatka pink salmon generation and recovering of the «sawshaped» variations of 
biomass observed during the recent decades and, as a result, the similar variations of catches, 
with their high volumes in odd years and low volumes in even years.  

Labay V.S., Shevchenko G.V., Atamanova I.A., Zavarzin D S., Moukhametova 
O.N., Zavarzina N.K., Zhivoglyadov A.A., Shpilko T.S., Korneev E.S. 2021. Estimation of 
reception capacity of the coastal water of Aniva Bay and south-eastern Sakhalin (Sea of 
Okhotsk) for juvenile of chum and pink salmons.  Problems of Fisheries. 22(4): 123–139. 
(In Russia with English abstract). The hydrological characteristics of the coastal area are 
described in four areas: 1) the northern part of Aniva Bay — Lososy Bay, 2) the southeastern 
part of Aniva Bay, 3) stone-rocky coast of southeastern Sakhalin and 4) open sandy coast of 
southeastern Sakhalin on the results research in 2017–2020. The stage-by-stage (from the second 
decade of May to the first decade of July) variability of the structure and production parameters 
of zooseston was analyzed. The variability of the coastal ichthyofauna and the feeding of 
planktophagous fish are described. The calculation of the receiving capacity for smolts of Pacific 
salmon (pink salmon and chum salmon) has been made. In the northern part of Aniva Bay 
(section 1), the receiving capacity for smolts of chum salmon is estimated as 335 million units, 
for smolts of pink salmon as 426 million units. The receiving capacity of the southeastern part of 
Aniva Bay for smolts of chum salmon is estimated as 78.3 million units, for smoltsof pink 
salmon as 398.3 million units. The receiving capacity in section 3 above a depth of 0–3 m for 
smolts of chum salmon is about of 138.7 million units, for smolts of pink salmon about of 129 
million units. The receiving capacity in section 4 above a depth of 0–3 m is about of 18.2 million 
smolts of chum salmon and about of 67.2 million smolts of pink salmon. 

Mikheev P.B., Baklanov M.A., Kotsyuk D.V., Podorozhnyuk E.V., Koshelev V.N., 
Sheina T.A., Puzik A.Yu. Application of microchemical analysis of otoliths for the 
identification of chum salmon Oncorhynchus keta of artificial origin.  The state and ways of 
aquaculture development in the Russian Federation: Proceedings of the VI National 
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Scientific and Practical Conference.  St. Petersburg, September 6-7, 2021 Saratov: Amirit, 
2021: 142-146 (In Russian). We found that the Amur fall chum salmon juveniles of artificial 
origin are characterized by large values of Sr/Ca ratio of the marginal zone of otoliths in 
comparison with the juveniles of natural origin. This marker allows to identify of individuals of 
artificial origin in a mixed sample of chum salmon spawners. 

Mikheev P.B., Kotsyuk D.V., Podorozhnyuk E.V., Koshelev V.N., Sheina T.A., 
Puzik A.Yu. Application of the method of microchemical analysis of otoliths for solving 
problems of fisheries science. In the book: Study of aquatic and terrestrial ecosystems: 
history and modernity. Abstracts of reports of the International Scientific Conference 
dedicated to the 150th anniversary of the Sevastopol Biological Station - the A.O. 
Kovalevsky Institute of Biology of the South Seas and the 45th anniversary of the NIS 
"Professor Vodyanitsky". Sevastopol, 2021: 599-600 (In Russian). This study presents the 
results of using microchemical analysis of otoliths for the identification of chemical markers 
specific to fall chum salmon juveniles released from the Amur River basin, followed by their 
identification in the otoliths of spawners. The implementation of this approach can become a 
methodological solution for identifying fish of artificial and natural origin in a mixed sample of 
chum salmon. The hypothesis of the study was the difference in the chemical composition of the 
marginal zone of otoliths of juveniles released from hatcheries and juvenile fish of natural origin 
by Sr/Ca isotopic ratio. 

Mikheev P.B., Kotsyuk D.V., Podorozhnik E.V., Koshelev V.N., Sheina T.A., Puzik 
A.Yu., 2021. The identification of individuals with hatchery and natural origin in a mixed 
sample of Amur river chum salmon by otolith microchemistry.  Abstract booklet «The 
Third NPAFC-IYS Workshop (2021) on Linkages between Pacific salmon production and 
environmental change»: 53 (In English). Hatchery releases is an effective measure to maintain 
abundance of Pacific salmon stocks. The fall chum salmon of the Amur River is important for 
commercial fisheries and thus a key species used for hatchery releases: in 2010 - 2019 from 36 to 
109 million of fall chum fry were released annually at the catchment. This work shows the 
results of application of microchemical analysis of otoliths for the identification of chemical 
markers specific to hatchery chum salmon fry at the Amur River basin, with their subsequent 
identification in otoliths of adult chum. The working hypothesis is the difference in the chemical 
composition of the marginal zone of otoliths of chum fry from hatcheries from those of fry of 
natural origin in terms of the concentration of the strontium isotope 88Sr. The hypothesis based 
on the influence of the chemical composition of food on the chemical composition of fish 
otoliths and the fact that at hatcheries chum juveniles are reared using feeds, the protein base of 
which consists of raw materials of marine origin rich in strontium, which allows using this 
element as a marker for juveniles of hatchery origin. 

Naydenko S.V., Khen G.V., Figurkin A.L., Kuznetsova N.A., Starovoytov A.N., 
Somov A.A., Shebanova M.A. 2021.  Environmental surrounding of pink salmon juveniles 
during fall and winter 2019/2020. Problems of Fisheries. 22 (4): 96-115 (In Russian with 
English abstract). Several  significant  forecast  failures  occurred  during  2020  pink  salmon  
(Oncorhynchus  gorbuscha)  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 
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caused structural changes biomass decrease in  zooplankton  communities  and,  consequentially,  
deterioration  of  the  feeding  conditions,  seems quite doubtful. 

Ostrovsky V.I. Methodological aspects of the stock-recruitment curve analysis. 2021. 
Izv. TINRO. 201(1): 219–259 (In Russian with English abstract). 
Choosing of mathematical model for describing of the pacific salmon progeny dependence on 
the parents abundance is discussed. Results of different approximations are interpreted. The 
analysis could be useful for forecasting of the pacific salmon stocks by specialists without deep 
skills in numerical modeling (like the author). 

Perov A.S., Nikitin V.D., Zhivoglyadov A.A. 2021. New approaches to the zoning of 
the channel and division of fish communities of a typical salmon river of the south-eastern 
coast of Sakhalin Island. Problems of Fisheries. 22(3): 5–26. (In Russia with English 
abstract). Based on materials from 2006, 2015, on the Voznesenka River (south-eastern coast of 
Sakhalin Island) presents the results of typification of channel zones and identification of fish 
communities of a typical salmon river in this area of the island. Differences in the structure of 
fish communities in different seasons and differences in the efficiency of reproduction of 
spawning grounds for Pacific salmon in different channel zones of the studied river are shown. 

Pilganchuk О.А., Kustova A.A., Denisenko A.D., Shpigalskaya N.Yu., and A.V. 
Bugaev. Genetic Identification of the Local Stocks of Sockeye Salmon of the Kamchatka 
River Basin in the Commercial Catches from Kamchatsky Gulf (E-poster - 18). The Third 
NPAFC-IYS Virtual Workshop on Linkages between Pacific Salmon Production and 
Environmental Changes, May 25–27, 2021. Р. 77. 

Pilganchuk O.A., Fadeev E.S., Denisenko A.D., Spigalskaya N.Yu. Genetic 
identification of the composition of mixed samples of early morph of sockeye salmon from 
the fixed seine catches in Kamchatka Bay in 2019. Conservation of biodiversity of 
Kamchatka and adjacent seas: materials of XXII international scientific conference 
dedicated to the 120th anniversary of the famous Kamchatka ichthyologist, one of the 
organizers of regular studies of biology and state of marine commercial fish stocks off the 
Kamchatka coast, an honorary citizen of Petropavlovsk-Kamchatsky Ph.D. I. A. Polutov. 
(Petropavlovsk-Kamchatsky): Kamchatpress, 2021. P. 164–167. (In Russian). Pacific 
salmon Oncorhynchus nerka is a valuable commercial species characterized by a complex 
population-genetic structure, occurrence of ecological groups and seasonal morphes. The 
Kamchatka River is the largest lake-river system in the Asian part of the reproduction range of 
this species. In the river basin researchers distinguish several differentiated population groups of 
sockeye salmon. Among them, local stocks spawning in the Elovka River and Azabachy Lake 
basins are the most significant in terms of their numbers. According to V.F. Bugaev, in some 
years the contribution of Yelovka River sockeye salmon exceeded 60% of the total number of 
spawners on the spawning grounds. According to the timing of spawning runs in the Kamchatka 
River sockeye salmon stock demonstrates early (May-June) and late (July-August) morphes. The 
timing of the run of these morphes may overlap in the last decade of June and the first decade of 
July [Bugaev, 2011]. The ratio of early and late morphes in the total catch may vary from year to 
year, but is usually 70% and 30%, respectively. In recent years, there has been a sharp decline in 
the number of fish in the Kamchatka River basin, particularly in spawning grounds of its most 
important tributary, the Yelovka River. The probable reason for this situation may be excessive 
fishing load. This study was to evaluate the load, and it was to identify population belonging of 
sockeye salmon from fixed seine catches in Kamchatsky Gulf. 

Poltev Yu. N. 2021. On the capture of Salvelinus leucomaenis (Salmoniformes, 
Salmonidae) with an anomaly in the caudal fin on the Kazachka River (Sakhalin Island) // 
Water life biology, resources status and condition of inhabitation in Sakhalin-Kuril region 
and adjoining water areas. Transactions of the “SakhNIRO”. Yuzhno-Sakhalinsk: 
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“SakhNIRO”. 17: 238–242. (In Russian). A description is given of an individual Salvelinus 
leucomaenis caught on November 2, 2019 on the Kazachka River with an anomaly in the caudal 
fin. The length of TL S. leucomaenis was 169.4 mm. The noted anomaly is due to natural factors. 

Polteva A.V., Galanina E.V. 2021. Ichthyopathological study of pre-spawning chum 
salmon that died at the mouth of the Vostochnaya river (the basin of Tunaicha Lake, 
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”. Yuzhno-Sakhalinsk: “SakhNIRO”. 17: 223–230. (In Russian). The results of 
ichthyopathological study of several specimens of prespawning chum salmon caught in the 
mouth of Vostochnaya River (the basin of Tunaicha Lake) are presented. The specimens were 
caught during the period of mass death of fish in the coastal areas adjacent to the mouth. In the 
absence of external signs of diseases and pathology on the part of internal organs, contamination 
of the kidneys in fish with bacteria of the family Vibrionaceae was detected. 

Radchenko V.I. 2021. Pink  Oncorhynchus gorbuscha and chum O. keta 
(Salmonidae, Salmoniformes)  salmon stock and fishery conditions in places of their 
intensive hatchery propagation. Problems of Fisheries. 22 (4): 140–181 (In Russian with 
English abstract). Pink and chum salmon are the most popular Pacific salmon species for 
hatchery propagation comprising together more than 87% of Pacific salmon juveniles released 
into the North Pacific Ocean. These two species heavily contribute to the total Pacific salmon 
harvest-85.7% in numbers and 80.0% by weight since 2001. Last years, efficiency of pink and 
chum salmon hatchery propagation started to decline under the recent climate changes. Ocean 
heat waves impact the southern part of salmon area, where 95% of hatcheries are located 
southward from 50°N. Hatchery juveniles mortality increases and hatchery salmon impact on 
wild salmon stocks looks to be overestimated. Despite the emerging crisis situation in the salmon 
hatchery propagation, the issues of adopting its technologies and management are almost being 
not investigated. The results of otolith marking are not published regularly. It is necessary to 
revise the efficiency of the existing hatcheries, develop an adaptive strategy for the further 
development of hatchery propagation, which will be based on the principles of their 
concentration in relatively isolated areas to allow fishing mainly for hatchery pink and chum 
salmon. Extensive experimental work is required on the basis of federal-owned fish hatcheries 
using new advances in genetics and genomics, as well as conducting biochemical and genetic 
monitoring of salmon run along with parasitological one. 

Sergeenko N.V., Gavruseva T.V., Ustimenko E.A., Bochkova E.V., Ryazanova T.V. 
2021. Case of highly prevalent papilloma-like skin lesions in whitespotted char (Salvelinus 
leucomaenis) in Kamchatka (Russia). J. Fish Diseases. 44: 487–493. (In Russian). In October 
2014, a case of mass skin lesions was reported in whitespotted char (Salvelinus leucomaenis) 
caught in the Nalycheva River on the Kamchatka peninsula (Russia). The proportion of affected 
fish was approximately 50% of the catch. Lesions of varying severity were noted from small 
tubercles to large single and confluent formations and ulcers. Papilloma‐like growths were 
found in the epidermal layer of the skin of the affected fish. Histopathological alterations 
included the following: submerged growth of epithelial cells, infiltration of inflammatory cells, 
oedema of scale pockets, resorption of scales, haemorrhages, local necrosis and an increased 
number of mucous cells. In the dermal layer of the skin, haemorrhages and extensive necrosis 
were recorded. Inflammation, necrosis and destruction of myocytes were found in the underlying 
musculature. This is the first documented case of papilloma‐like skin lesions found in 
salmonids in Kamchatka. The affected whitespotted char were deemed unsuitable as a food 
product due to their unsatisfactory appearance and impermissible levels of bacterial 
contamination of the muscles. 
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Shevlyakov E.A., Feldman M.G., Kanzeparova A.N., 2021.  Stock-recruitment 
models, principles of management and rules for regulating the fishery on the main 
Chukotka stocks of sockeye and chum salmon. Izv. TINRO. 201(3): 735–751. (In Russia 
with English abstract). Fishery pressure on populations of pacific salmons has increased in the 
Rusian Far East in the last decade because of growing fishing and processing capacity, so 
measures for the fishery regulation are necessary, as the regime of pass days in rivers and marine 
coastal areas. Chukotka is now almost the only region where such restrictions are still absent. 
However, if the interest of fishery industry to the stocks of pacific salmon in Chukotka will 
grow, a successful scientifically based strategy of fishery should be developed to maintain 
exploitation of the stocks without exceeding the limits of excessive use. Year-to-year time series 
on spawning stock and recruitment of chum salmon in the Anadyr area and sockeye salmon in 
the Meynypilgyn area were analyzed for development of recruitment models and establishment 
of general principles for adaptive fishery management. Nonlinear adaptive fishery management 
based on principles of buffer managing is proposed and tested under various regimes of landing 
using the stock simulation models accounting deviations from the standard stock-recruitment 
model. There is concluded that the level of exploitation is much lower than optimal for the 
Anadyr chum salmon, whereas escapement for spawning of the Meynypilgyn sockeye salmon 
should be increased in cases of low spawning stock of this species. 

Shubkin S.V., Shevlyakov E.A. Assessment of the number of chum salmon spawners 
in the Anadyr River in 2020. Natural resources, their current state, protection, commercial 
and technical use: materials of XII National (All-Russian) scientific conference (28-29 April 
2021): in 2 parts. Responsible for the edition T.A. Klochkova. Part I. Petropavlovsk-
Kamchatsky: Kamchatka State Technical University, 2021. P. 81-85. (In Russian). The 
results of aerial monitoring of chum salmon spawning grounds in the Anadyr river basin in 2020 
are presented. The provided results interpretation allows to estimate validity of the aerovisual 
method. An assessment f the level of spawning ground occupation is provided.  

Stekolshchikova M.Yu. 2021. Spatial distribution and interannual variability of 
catches for pink salmon of artificial origin in the waters of eastern coast of Sakhalin Island 
in modern times. Izv. TINRO. 201(2): 484–504. (In Russia with English abstract). Mixed 
herds of pink salmon including the fish of both artificial and natural origin are exploited by 
fishery in many areas of Sakhalin Island. To separate the fish of different origin, large-scale 
tagging of the juveniles otoliths is conducted at salmon hatcheries since 2008. The hatcheries 
contribution to pink salmon catches in certain areas of East Sakhalin (from the Langeri River to 
Cape Crillon) is assessed for 2011–2017 on the base of previously published and new data on 
occurrence of the fish with marked otoliths. The specimens were sampled from commercial 
catches of 5–13 fixed nets and from research catches in 5–9 rivers throughout entire spawning 
season. In total, 40,992 otoliths of pink salmon were collected. The otoliths were prepared for 
microstructure analysis using standard methods of processing. All marked otoliths had the tags 
of hatcheries located on the eastern coast of Sakhalin. The fish of artificial origin were caught in 
all examined sites between Cape Soymonov and Cape Crillon every year, but in some years their 
distribution was wider, up to the northern limit of the investigated area (Langeri River). The fish 
of artificial origin migrated to all rivers within this area. The total annual landing of the pink 
salmon marked at artificial hatcheries in the East Sakhalin waters was estimated as 300–10600 t, 
by years. The rest of the fish of artificial origin (0.4–2.3·106 ind.) entered to the rivers and 
mostly reached the spawning grounds. Long-term dynamics of landing was compared for the 
pink salmon of artificial and natural origin and their independence was concluded. Distribution 
of pink salmon originated from certain artificial hatcheries by sites of catch was rather constant 
that allowed to extrapolate the results for marked fish to all released pink salmon. The highest 
contribution of pink salmon of artificial origin was noted for catches in the Aniva Bay (23.9 %, 
on average), it was lower for catches at the southeastern coast of Sakhalin (13.2 %), and more 
lower for catches in the Patience Bay (7.6 %). Total number of pink adults of artificial origin 
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caught on a particular stretch of coast did not depend directly on the number of pink juveniles 
released from a local hatchery, but was determined mainly by number of fish migrated there 
from other hatcheries. The landing of pink salmon originated from artificial hatcheries directly in 
the rivers where these hatcheries were located and at their mouths was < 10 % of the total catch 
of pink salmon of artificial origin. Schemes of quantitative distribution of pink salmon with 
marked otoliths in the waters of East Sakhalin are presented. 

Stekolshchikova M.Y., Barkovskaya O.A., Batyuk Y.A. 2021. Possibilities of 
increasing the of artificial reproduction of chum salmon Oncorhynchus keta in the Naiba 
River basin (Sakhalin Island). Problems of Fisheries. 22(4): 182–194. (In Russian with 
English abstract). Based on the identification of otolith tags of chum salmon of the 2009–2014 
generations (a total of 1621 specimens were studied) return coefficients were calculated for 
salmon fish breeding plants of the Naiba River (south-eastern Sakhalin). Significant differences 
were found in the effectiveness of the salmon fish breeding plants of the Naiba River: the 
average return rates of chum salmon return of the hatchery «Zalom» was 1.59%, the hatchery 
«Bereznyakovsky» — 0.84%, the hatchery «Sokolovsky» — 0.48%. It is shown that the value of 
the return coefficient was more closely related to the release dates of the young than to the 
weight of its body and the reservoir of origin of the parent individuals. It is concluded that there 
are reserves for the growth of the catch of factory chum salmon on Sakhalin, provided that the 
timing of the release of artificial juveniles is optimized. 
 

Tarasov V.E., Rudakova S.L., Bochkova E.V., Shepelyakovskaya A.O. Comparative 
analysis of ELISA and "gold standard" in the identification of infectious hematopoietic 
tissue necrosis virus in mature sockeye salmon. Modern Problems and Prospects of 
Development of the fishery complex: Proceedings of the IX Scientific-Practical Conference 
of Young Scientists with international participation, devoted to the 140 anniversary of 
VNIRO. Edited by I. Gordeev, K. Kivva, O. Vorobyeva, L. Arkhipov, E. Lavrukhina M.: 
Publishing house VNIRO, 2021. P.163–166. (In Russian). The study provides comparative 
analysis  of the ELISA and  the "gold standard" diagnostics through the IHNV-testing on 
transplanted cell lines. A series of experiments were accomplished on field material and on pat 
material after inoculation on transplanted cell lines and using monoclonal antibodies to IHNV. A 
statistical analysis of the ELISA results was performed, which showed a weak sensitivity and a 
poor agreement with the standard when using homogenate as the assay sample, and moderate 
agreement with the standard when using pat material after inoculation as the assay sample.  

 Travina T.N., Konovalenko T.S. Feeding of juvenile char (Salvelinus malma) in the 
basin of Bolshaya river. Collection of scientific articles: modern problems in science and 
education in the eyes of young scientists. Edited by E. V. Gnezdilova. Petropavlovsk-
Kamchatsky: Vitus Bering KamGU, 2021. P. 83–89. (In Russian). Data on the community 
structure of benthic invertebrates in the Bolshaya River basin characterized by a high species 
diversity of amphibiotic insects are obtained. It is shown that potential forage resources for 
juvenile char are represented mainly by benthos organisms. Chars actively take invertebrates 
from the ground. The food spectra of Salvelinus malma in different biotopes were revealed. 
Copepods, chironomids, mayflies, and stoneflies play the main role as the forage components. 
During the period of the mass juvenile pink salmon migrations chars act as predators in the lower 
reaches of the river. In spite of high  amount of food in stomachs during the periods of feeding 
and down-stream migration, there was a rather strong divergence in feeding spectra among 
different species and age groups of juvenile Pacific salmon. 

Travina T.N., Rastiagaeva N.A., Kim O.O. Feeding of juvenile chum salmon in the 
Bolshaya river basin. Readings in memory of Professor Vladimir Yakovlevich Levanidov, 
(Vladivostok, 22–24 March 2021), 2021. P. 48. (In Russian). Forage spectra in different 
habitats and chum salmon juvenile individuals of different reproduction types were analyzed in 
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this paper. Forage organisms were identified, their number and biomass in the benthos and in the 
drift in different biotopes were evaluated during the chum salmon run down stream. Stomach-
filling indices, daily increments, and fatness ratios were calculated. 

              Travina T.N., Zikunova O.V. Nutrition of juvenile chinook salmon in the Bolshaya 
river basin (Western Kamchatka). Biology of aquatic ecosystems in the 21st century: facts, 
hypotheses, trends. Theses of reports of the All-Russian conference devoted to the 65th 
anniversary of the Institute of Biology of Inland Waters named by I.D. Papanin of Russian 
Academy of Sciences: collection. Institute of Biology of Inland Waters named by I.D. 
Papanin of RAS, Borok, 22–26 November 2021, Yaroslavl. P. 182. (In Russian). The 
Bolshaya River is the second most important fishing river on the peninsula after the Kamchatka 
River. All species of Pacific salmon are spawning and feeding in its basin. In addition, there are 
two salmon hatcheries in the Bolshaya River basin (Malkinskiy hatchery located on the Bystraya 
River and Ozerki hatchery on the Plotnikov River) specialized in rearing sockeye, chum salmon 
and chinook salmon to smolt status. As is known, the efficiency of salmon reproduction is 
determined by two main components: the mortality level and food supply for young fish during 
their freshwater period. Taking into account the fishery significance of this water body, it is 
important to study the forage base of young salmon and determine the main nutritional 
components for the fish. Material was collected in the Bolshaya River basin from April to 
October 2018-2020.  

Uglova T.Yu., Sokolov A.V. 2021. Downstream migration of pink salmon in the 
river Savushkina I. Paramushir (Northern Kuriles) in the spring-summer period of 2021. 
Proceedings of VNIRO.  186(4): 128–136. (In Russian). The purpose of these studies is to 
form the scientific foundations for effective management of the salmon industry in the Russian 
Far East. Methods used: research work was carried out in accordance with the standard methods 
used in the fisheries research. Novelty: work in this area is being carried out for the first time in 
the last decade. The results of the study the downstream migration of pink salmon Oncorhynchus 
gorbuscha, carried out in the R. Savushkina Island Paramushir Northern Kuril Islands (Sakhalin 
Region) in the spring-summer period. In total, 18 catches were carried out at night. The data on 
the daily dynamics of the downstream migration intensity are presented. It was noted that the 
maximum number of juveniles rolled down in the first two hours of a new day, which 
corresponded to astronomical midnight. The indices of the size-mass characteristics of 
downstream migrants of pink salmon did not change over the entire observation period. The 
work provides a brief description of the river. Measurements of temperature indicators were 
taken every hour (from 21:00 to 06:00) during the actual work. At the end of May, the water 
temperature did not exceed 3 ºС, water warming up above 5 ºС at night was observed only by the 
third decade of June. The river flow rate was determined immediately before the start of the 
research. Fluctuations in the river flow rate ranged from 0,175 m/s to 0,662 m/s, and depended 
directly on the tidal currents and the level of precipitation. Practical significance: he results of 
the comprehensive work carried out in 2021 will be used to account for the abundance of Pacific 
salmon and their rational use, as well as in the preparation of forecasts of the recommended 
volume of harvest (catch) of the investigated units of aquatic biological resources in the coming 
years. 

Urawa S., Bugaev A.V. 2021. Survival of Japanese Chum Salmon during Early 
Ocean Life in 2011–2017. NPAFC Technical Report. 17: 60–62. Adult returns of Japanese 
chum salmon have shown a decreasing trend since a peak (76 million fish) in 2004, while falling 
to 19–31 million fish in recent years (2016–2020). For sustainable management, it is an urgent 
issue to understand where and why the survival of Japanese chum salmon is decreasing.  

Vetsler N.M., Bugaev V.F. 2021. Long-term changes of abundance and population 
structure for sockeye salmon in Lake Dalneye (southeastern Kamchatka). Izv. TINRO. 
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201(2): 324–339. (In Russian). Effects of long-term fluctuations of sockeye salmon spawning 
escapement on the dynamics of sex, age and length-weight structure were shown based on 
generalization of the long-term series of observations conducted in the Dalneye lake in 1939-
2020. It was found that the optimal ratio of anadromous males and females, close to 1: 1, was 
observed only in the years of maximum abundance of the spawning stock. When the returns of 
mature fish to the lake are decreasing, there is a tendency for the relative abundance of males to 
decrease, and the sex structure of the spawning stock shifts towards the dominance of females. 
During the periods of depression of the Dalneye lake sockeye salmon stock, small males dominate 
in its population: dwarfs (maturing in the lake without leaving for the sea) and jacks (individuals 
with a short period of feeding in the sea). It was found that at the year-to-year fluctuations of the 
age of mature fish, there is a tendency for it to increase with a decrease in the abundance of 
spawning runs and, on the contrary, an increase in the number of sockeye salmon leads to a 
decrease in the age of maturation of the fish. Changes in the age structure of the spawning stock 
are mainly related to the duration of freshwater feeding of sockeye salmon. It is shown that as a 
result of long-term fishing pressure, elimination the largest individuals,  a decrease in the body 
length and weight of mature sockeye salmon, a reduction in the duration of the period of feeding 
in the sea and an increase in the number of small males in its population takes place. 

          Yakusheva G.D., Ustimenko E.A. Dangerous bacterial pathogens in mature coho 
salmon (Oncorhynchus kisutch) on Vilyui  salmon hatchery. Collection of scientific articles. 
Modern problems in science and education in the eyes of young scientists. Edited by E.V. 
Gnezdilova. Petropavlovsk-Kamchatsky: Vitus Bering KamGU, 2021, P. 90–93. (In 
Russian). Coho salmon (Oncorhynchus kisutch) is a fish species belonging to the family of 
salmonids (Salmonidae), which is one of the valuable fishery objects in the Far East. Since the 
1980s, there has been a downward trend in its stocks, and one of the reasons was the fishing on 
the pre-spawning migration routes. Five salmon hatcheries (SHs) operate to restore and maintain 
the abundance of salmon populations in Kamchatka. At present, the Vilyuisky salmon hatchery 
(VSH) specializes solely in coho salmon rearing. Monitoring of infectious diseases in fish 
aquaculture plays a huge role for timely detection of diseases and their prevention. Detection of 
pathogens in mature salmon (hereinafter referred to as producers) used for reproduction is 
carried out in order to prevent transmission of particularly dangerous bacterial agents to progeny. 
Dangerous bacterial agents that can cause mass mortality in salmonids in aquaculture include 
Renibacterium salmoninarum bacterial kidney disease (BRD) and Aeromonas salmonicida 
salmonid furunculosis. Monitoring works to study bacterial microflora of salmon at the salmon 
hatcheries in Kamchatka are conducted by employees of the hydrobionts health laboratory 
"KamchatNIRO" (Kamchatka Branch of VNIRO since 2004). During the period of the studies 
(till 2020) R. salmoninarum bacterial agent was not isolated and there were no individuals with 
typical symptoms of BPS found. The frequency of A. salmonicida in wild populations of fish, 
including individuals taken for hatchery breeding, varied in different years from 1.7 to 35%, 
however, no outbreaks of furunculosis among young salmon observed in the hatcheries of 
Kamchatka. 

Zavarina L.O. Information about chum salmon (Oncorhynchus keta) of the 
Rekinniki river basin (Northwest Kamchatka). Readings in memory of Prof. Vladimir 
Yakovlevich Levanidov, (Vladivostok, 22–24 March 2021), 2021. P. 26. (In Russian). The 
paper presents biological characteristics of chum salmon of the Rekinniki  river. 

Zaporozhets O.M., Zaporozhets G.V. 2021. Experimental determination of residence 
time for sockeye salmon spawners on spawning grounds in the littoral zone of Lake 
Nachikinskoye (Kamchatka). Izv. TINRO. 201(2): 313–323. (In Russian). Evaluation of the 
time-of-life spent by late-run sockeye salmon directly at littoral spawning nests in the 
Nachikinskoye lake (Southern Kamchatka) was made  using 11 series of tagging and detecting of 
little bit more than 700 individuals in 2018 and 2020. The time examined is one of the key 
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parameters in calculating spawner abundance based on periodic surveys from the beginning to the 
end of spawning. The methodology of the experiments is described in details and data tables are 
given. The influence of various variables on the target function is discussed. It is shown as a result 
of the experiments conducted, that the time spent by sockeye salmon at the shallow water littoral 
spawning nests of the lake is about 5 days, and this value should be taken into account when 
calculating the number of producers there. 

Zelennikov O.V., Schneider T.A., Stekolshchikova M.Yu. 2021. Hematological 
analysis of hatchery-reared and wild juveniles of pink salmon Oncorhynchus gorbuscha 
and chum salmon Oncorhynchus keta in Sakhalin Region.  Izv. TINRO. 201(3): 702–711. 
(In Russian with English abstract). State of blood cells is examined for juveniles of pink and 
chum salmon sampled from Lesnoy Pugachevsky, Taranaisky and Okhotsky hatcheries in 
Sakhalin in May-June of 2018 and 2019 and caught in the Ochepukha, Pugachevka and Taranay 
Rivers during their catadromous migration to the sea. Both hatchery and wild juveniles of both 
species were characterized by high adaptive capabilities evidenced with high content of young 
forms of erythrocytes in the blood (17.0–31.0 %), significant portion of lymphocytes (60.8–92.0 
%), and small number of neutrophils. The high adaptive capabilities were confirmed in the 
experiment, when juveniles of pink salmon were placed in the seawater without preliminary 
acclimation, but noticeable changes in the state of blood cells were not revealed both for wild 
and hatchery-reared specimens. Proportion of different blood cells was highly variable for 
juveniles of both artificial and natural origin but was more similar between the fry hatched at the 
same hatcheries or in the same rivers. A case of increased number of neutrophils was noted in 
2019 for certain groups of juveniles, with total increasing of platelets in the blood that was 
explained by an external influence on the juveniles. 

Zhivoglyadov A.A., Antonov A.A., Nikitin V.D. 2021. Dynamics of downstream 
migration and the abundance of Pacific salmon (Oncorhynchus) juveniles in some Sakhalin 
Island rivers during 2012–2019. Academician Leo Berg – 145 years: Collection of scientific 
articles. Bender (Moldova): Eco-TIRAS: 341–344. (In Russian). A preliminary analysis of 
the interannual variability of Sakhalin’s pink salmon downstream migration dynamics was 
carried out based on material taken from 8 control rivers in the period from 2012 to 2019. The 
earliest start of mass downstream migration was noted on the coast of Aniva Bay (May 1–5) and 
the coast of Terpeniya Bay (May 1–5). A little later, a massive downstream migration begins on 
the rivers of the southeastern and southwestern coasts of Sakhalin (1–10 May). The latest 
migrations of juveniles were noted for Lazovaya River (Makarovsk district, May 15) and the 
northeast coast of Sakhalin (May 20). The highest average number (in the period from 2012 to 
2019) of migrating juveniles was noted for Lazovaya River (Makarovsk district), Kura River 
(Aniva Bay). The lowest indicators were noted for the rivers such as Krasnoyarka (southwestern 
coast of Sakhalin Island, generation of odd years) and Khoy (northeast coast of Sakhalin Island, 
"odd" generations). For most of observing rivers in the period under review, there was a 
numerical (several times) predominance of even-years generations of spawning over "odd" 
generations. 

Zhivotovsky L.A., Shitova M.V., Rakitskaya T.A., Rubtsova G.A., Afanasyev K.I., 
Podorozhnyuk E.V., Kulbachnyi S.E., Nikiforov A.I., 2021. Ecogeographic units and 
management units of chum salmon Oncorhynchus keta of the Amur zoogeographic 
province. Journal of Ichthyology. 61 (4): 585–593 (In English). Using the example of chum 
salmon Oncorhynchus keta in the Amur zoogeographic province, we review the principle of 
subdividing the species into population groups. On the basis of zoogeographic zoning and 
biological boundaries of chum salmon groups defined by the spawning areas, taking into account 
the distribution, migration, and reproduction, as well as estimates of their differentiation using 
microsatellite DNA markers, we identified eight ecogeographic units in the Amur province. In 
the Amur zoogeographic region of this province, these included the summer chum salmon of the 
Amur-Amgun ecoregion and the autumn chum salmon of the Lower Amur (Amur-Amgun and 
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Amur-Ussuri ecoregions); in the Shantar zoogeographic region of the province, the Uda-Tugur 
and Ulban groups; in the Sakhalin part of the Amur province, groups from the northwestern and 
northeastern Sakhalin, as well as summer and autumn chum salmon from the Poronai River. 
These ecogeographic units can be considered as basic spawning management units of chum 
salmon for this part of the species distribution range. 

Zikunova O.V., Dubynin V.A., Zavarina L.A., Shubkin S.V., Bugaev A.V. 2021. 
Trends in abundance, prediction, fishery management sockeye salmon (Oncorhynchus 
nerka) and chum salmon (Oncorhynchus keta) in Kamchatka territory. Problems of 
Fisheries. 22(4): 75–85. (In Russian with English abstract). The paper presents analysis of 
stock dynamics of two massive long-lived Pacific salmon species of Kamchatka - chum salmon 
and sockeye salmon. It is noted that, starting from the mid-1990s, the number of the main stock 
units of these species reached historical maximum. However, in 2020, there were downward 
trends in the numbers of some regional chum and sockeye salmon stock complexes. In addition, 
spawners from the dominant age cohorts were characterized by very humble length and weight. 
Negative trends in changes in average weight in generations of both species over a sufficiently 
long period of time are noteworthy. It is suggested that chum and sockeye stocks may move to 
lower abundance levels in the near term. The basic methods used in forecasting Pacific salmon 
returns for the species with long life spans and the validity of the resulting estimates are 
presented. Elements of salmon fishery management system in Kamchatka Territory are 
described. 

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

Bugaev A.V., Pheldman M.G., Tepnin O.B., Koval M.V. 2021. On the use of the data 
of the anomaly of the water surface temperature in the western part of the northern Pacific 
as a potential climatic predictor for predicting the number of Pacific salmon of 
Kamchatka. Problems of Fisheries. 22(4): 46–62. (In Russian with English abstract). The 
paper presents analysis of the relationship between the variability of the water surface 
temperature anomaly (aTPM/aTPO) in the areas of autumn-winter migrations of juvenile Pacific 
salmon of Eastern and Western Kamchatka and the dynamics of the commercial catches. The 
observation series includes the period 1971–2020. The aTPM/ aTPO data collection area covers 
the waters of the western Bering Sea, southern Sea of Okhotsk, and northwestern Pacific. The 
results of the studies showed that in the areas of mass feeding of young pink, chum and sockeye 
salmon, aTM/aTPO indicators have a stable relationship with the level of the catches of these 
species. Majority of reliable relations is marked by moderate correlation coefficients at the level 
of r = 0.30–0.60. The trend can be seen for all salmon species in the considerable part of the 
analyzed area in the autumn period (September-October). In winter, the correlation is less 
frequent. It is proposed to use the aTPM/aTPO series collected for multivariate modeling of 
forecasts of Pacific salmon returns in Kamchatka. It is planned to incorporate these data as the 
main models into the General Regression Model (GRM) and Random Forest. The main object of 
forecasting should be Eastern and Western Kamchatka pink salmon. In addition, promptly 
obtained aTPM/ATPO data in the fall of the year preceding the fishing year will allow this 
indicator to be used as indicative information characterizing conditions of juvenile salmon 
feeding. 

Kotsyuk D.V., Podorozhnyuk E.V., Ostrovsky V.I. 2021. Regulation of fishing for 
Pacific Amur Salmon in conditions of their declining numbers in 2017–2020.  Problems of 
Fisheries. 22(4): 116–122. (In Russian with English abstract). The analysis of Pacific salmon 
stock dynamics in the Amur River for an almost 100-year period was conducted. Until 2017, a 
salmon fishery was produced without additional regulation measures that was explained by an 
increase in number and a stable state of reproduction conditions of these species. This fact has 
led to an increase in the number of fishing companies and fishing areas, and aggravated IUU 
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fishing. At present, the abundance of the Amur summer chum salmon after the outbreak of 
2008–2018 fell to the average long-term level, the stock of autumn chum salmon is also 
declining, but at a slower pace. The article describes fishery regulation measures and the 
restrictions launched in 2018–2020. A positive dynamic was revealed in the number of fishes in 
spawning grounds and in laying eggs in salmon hatcheries. It confirms efficiency of the 
restrictions introduced in recent years. 

Marchenko S.l. 2021. Pacific salmon in the context of global climate change. 
Problems of Fisheries. 22(4): 63–74. (In Russian with English abstract). This paper discussed 
the impact of global warming on the Pacific salmon of the Russian Far East. The probable 
reasons for changes in catch volumes, timing of spawning migration and biological indicators of 
fish are considered. 
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