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Abstract 

The Kolarctic Salmon project1 has generated one of the most comprehensive and detailed genetic 
datasets for any fish species, and present the first complete overview of genetic structure of salmon 
from northern Europe. More than 13000 individuals from over 200 samples collected from over 170 
rivers in the Kolarctic area have been analysed for 31 DNA markers. The main genetic barrier seems 
to be between the eastern populations of Russia, including the White Sea populations, and 
populations from northern Kola and northern Norway. Genetic barriers/shifts are also observed at 
finer geographic scales, allowing for the definition of reporting groups for individual assignments. 
Genetic differences between populations, overall and within a region, are greatest for the eastern 
salmon populations of Russia. 
 
In total 2058 salmon were sampled in the White Sea, 1529 were from coastal areas and 529 were 
from estuaries. Salmon individuals from Russian rivers were correctly assigned to their respective 
reporting group with 94-99% accuracy. On average, 69% of samples assigned to a river were correct, 
but varied between 0% and 100% in the Kolarctic area from northern Norway to the White Sea. The 
highest level of assignment (90%) was observed for rivers in the Eastern Barents Sea area and in the 
White Sea. Generally, salmon from the largest river stocks were well identified to the river of origin. 

Of the 2058 adult salmon sampled in the White Sea in 2010-2012 none of the salmon were assigned 
to the rivers outside the White Sea basin – except one fish from the Pechora River taken in the Ponoi 
estuary. Salmon originated from 25 rivers and a vast majority of fish was from 17 rivers of Murmansk 
region. 44% of samples collected from coastal catches in Zimniy Bereg originated from rivers of 
Murmansk region and 51% had origin of Severnaya Dvina River. Salmon samples from commercial 
coastal catches in Terskiy Bereg were assigned to 16 rivers and the great proportion of catches 
consisted of the Varzuga River salmon (70%). Fish from the Strelna River were the second in 
abundance (15%). The proportions of salmon from other rivers were rather low or insignificant.  
 
The effort in commercial coastal fisheries in the White Sea has been reduced considerably over last 
two decades which aimed at conserving Atlantic salmon stocks and enhancing recreational in-river 
fisheries. The coastal catches fluctuated around 50 tonnes in 1990s and were around 30 tonnes since 
2007. All salmon stocks contributing to the commercial coastal fisheries in Terskiy Bereg were 
considered to be at full reproductive capacity (PINRO, 2013). Pre-Fishery Abundances (PFA’s) of the 
salmon stocks were at the levels way above the Conservation Limits (CL) and there were considerable 
surplus left for in-river fisheries. No doubt that the coastal fisheries were operated in conservative 
manner. Nowadays commercial coastal salmon fishery in Russia is viewed more as a social measure – 
a traditional way of fishing by local people from Pomor villages along the White Sea cost. 
 
 
 

                                                             
1 Kolarctic ENPI CBC project - Trilateral cooperation on our common recourse; the Atlantic salmon in the 
Barents region (KO197) 



 

4 

 

Introduction 

Atlantic salmon (Salmo salar L.) exhibit a complex life history, in which the more commonly 
recognized form is anadromous, i.e. fish that spend their first years as juveniles in rivers and then 
migrate out in the ocean  to grow and mature as an adult fish before migrating to their natal rivers 
for spawning. Seawater migration is the key element in the life history of the Atlantic salmon.  
Tagging exercises in the past has showed that Atlantic salmon from the White Sea rivers migrate 
through the Barents and Norwegian Seas (Danilchenko, 1938; Bakshtansky, 1970; Hansen and 
Jacobsen, 2000).  They migrate as far south as to the Faroes Fishery Zone (Hansen and Jacobsen, 
2002). After reaching maturity at sea they are returning to their natal river to reproduce.  

Anodromous Atlantic salmon occurs in the rivers of five regions of the North-western part of the 
Russian Federation (Berg, 1948). The amount of rivers in the area indicates a large genetic diversity 
within Atlantic salmon in Russia, resulting in a huge production potential. These salmon unlike fish 
from the European river systems are genetically entirely unpolluted by escapees from salmon farms. 
The status of individual river salmon stocks varies considerably and in overall they have not shown 
the same negative trend in salmon abundance as observed in other parts of the distribution area on 
the both sides of Atlantic. However a number of salmon stocks are suffering reduced numbers of 
spawning salmon due to some anthropogenic factors such as poaching in coastal areas and in-rivers, 
dam construction, pollution, etc. 

The biggest commercial Atlantic salmon catch in Russia was recorded in 1960 and was over 1,100 
tonnes. Subsequently, despite further improvement in fishing gears and extensive use of barrier 
fences in salmon rivers the total catch began to decline. Over the last two decades the effort in 
commercial fisheries has been noticeably reduced which aimed at conserving Atlantic salmon stocks 
and enhancing recreational fisheries. In recent years the total declared catch including all fisheries 
varied around 70-80 tonnes. The coastal catches fluctuated around 50 tonnes in 1990s and were 
around 30 tonnes since 2007. Nowadays commercial coastal salmon fishery in Russia is viewed more 
as a social measure – a traditional way of fishing by local people from Pomor villages along the White 
Sea cost. 

Atlantic salmon return back to their natal rivers to spawn. Due to strong homing, salmon inhabiting 
different rivers are reproductively isolated from each other and, therefore, the populations 
inhabiting different rivers have accumulated significant inter-population genetic variation which can 
be used to identify the river of origin of samples from coastal mixed-stock fishery in the Barents and 
White Seas. Mixed-stock fisheries pose a particular challenge for management, as they cannot 
distinguish between stocks that are at full reproductive capacity and those who are not. The genetic 
analysis provides managers with this opportunity.  

In 2010 the baseline for a number of Russian rivers were established and results demonstrated that 
the applied method can give reliable estimates of the proportion of salmon in the catches as well as 
estimates of how salmon from different regions and rivers are exploited in the coastal fisheries 
(Svenning et al. 2011). However, it was also recognized that the spatial coverage of the baseline 
should be expanded, the number of genetic markers should be increased, and additional sampling 
should be conducted in a number of salmon rivers to improve the precision of the assignment of 



 

5 

 

individuals. A further initiative to achieve this goal has been taken by Norway, the Russian Federation 
and Finland. In 2011 an EU project “Trilateral cooperation on our common resource; the Atlantic 
salmon in the Barents region” (Kolarctic salmon project - KO197) was started. The project was 
supported by both EU-funding (Kolarctic ENPI CBC Programme) and national funding from Norway, 
the Russian Federation and Finland. 

In 2011 and 2012, the genetic baseline was expanded both in terms of spatial coverage and 
completeness, and it now contains genetic data from over 180 salmon populations in northern 
Norway, Finland and Russia. The number of genetic markers has been upgraded to 31 microsatellite 
loci. The samples from the coastal fisheries were assigned to rivers and regions in the study area. The 
data from the project will provide managers with tools for regulating fisheries on a more informed 
basis. Sustainable utilization of the salmon resource should take precedence, transparent policies 
and processes should be in place to take account of socio-economic factors in making management 
decisions and for consulting stakeholders. 
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Material and methods 

Study area 

The White Sea belongs to the Arctic Ocean basin. By its geographical position and climate conditions 
it is an Arctic sea.  Unlike other Arctic seas, the White Sea is almost entirely located below the Arctic 
Circle. It is an inland sea that forms a deep inlet. The northernmost point of the White Sea is near the 
Canin Nos Cape at 68°40' N, the southernmost one, in the Onega Bay at 63°48' N. The westernmost 
point is in the Kandalaksha Bay at 32°00' E, while the easternmost one is located in the Mezen Bay at 
44°30' E (Figure 1). The White Sea is connected to the Baltic Sea and to the Volga River – Baltic Sea 
Route via the White Sea – Baltic Sea Canal.  

 

Figure 1.  The map showing the White Sea (in Russian). 
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The surface area of the White Sea without islands is 90,100 km2 and 90,800 km2 with them. Its extent 
is 540 km from north to south and 560 km from east to west (Dobrovolsky, Zalogin, 1982).  

In accordance with sailing directions (The White Sea Pilot, 1983) the White Sea is divided into the 
Entrance to the Barents Sea, the Neck and the Basin. It has four large bays with numerous inlets, 
namely the Mezen Bay, the Dvina Bay, the Onega Bay and the Kandalaksha Bay, and many islets, 
mainly in its western part. 

The White Sea is characterized by a sharp drop of depths, with the deepest areas (343 m) in the 
Kandalaksha Bay off the Tury Peninsula. The Basin is a deep-water (to 300 m depth) area, while the 
Mezen (to 20 m depth) and Onega (to 60 m depth) Bays are shallow. Maximum depth of the Dvina 
Bay is marginally over 100 m. The northern White Sea is the shallowest, with depths not exceeding 
50 m. Mean depth of the White Sea Neck is 40 m, but deeper areas to 100 m depth also occur there. 

The White Sea is connected to the Barents Sea via a strait: the White Sea Neck. In accordance with 
the Decree of the RSFSR Council of People’s Commissars of 24 May 1921 signed by V.I. Lenin, the 
conventional borderline between the White and the Barents Seas is the line connecting the Svyatoy 
Nos Cape with the Cape Kanin Nos. 

The oceanographic boundary is S-shaped and its position considerably differs from that of the 
geographic boundary. It is also noteworthy that, judging by those data, the proportion of water of 
the White Sea and the Barents Sea origin in the Neck and the Entrance areas off the Kola Peninsula 
Coast is highly dissimilar from that observed in the coastal areas of the Kanin Nos Peninsula and the 
Zimny Bereg. This obviously needs to be taken into consideration when discussing migratory 
behaviour of Atlantic salmon. 

 

Adult fish sampling 

Adult fish samples were collected in the White Sea area in 2010-2012 from Atlantic salmon 
commercial fisheries in the coastal waters of the White Sea, research fisheries in estuaries and from 
illegal catches. Coastal fisheries were operated by local fishermen from Pomor villages located in 
Terskiy Bereg of Murmansk region and in Zimniy Bereg of Archangelsk region. The only fishing gear 
used in Terskiy Bereg was a trap net with 40 mm mesh size whereas gill nets were also in use on the 
Archangelsk side. Sampling was done by PINRO staff on fishing sites called “tonya” during fishing 
season lasted from June to December. The fisheries were operated during two periods: in June-July 
and in September-December. Catches in June-July consisted of Summer run fish whereas catches in 
autumn and winter months were composed of Fall run salmon.  
 
The great bulk of samples from commercial coastal catches in Terskiy Bereg were taken in 
September-October, in the period of biggest salmon catches. Samples for genetic analysis were 
collected by cutting an adipose fin and preserving it in 95% alcohol in a test tube (Figure 2). Fish were 
weighed and measured; scales were collected for age reading. Sex of commercially caught salmon 
was guess-determined as all fish had to be frozen round for commercial purposes. 
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Figure 1. Sampling of salmon from commercial catches in Terskiy Bereg. 
 
In 2011-2012 samples were also collected from illegal coastal catches in three locations. A herring 
fisherman was asked to collect samples from illegally caught salmon in the Kandalaksha bay in the 
area located to the west of the Umba river outlet. Fisherman sampled fish in 2011-2012. In 2012 
samples were taken from illegal catches nearby the Chapoma river outlet and from the catch 
confiscated by authorities in August in the Ponoi river estuary/coastal zone. Fish were weighed and 
measured; scales were collected for age reading. Samples for genetic analysis were collected and 
preserved in 95% alcohol in test tubes. Fish were opened for sex determination except salmon from 
Ponoi due to all fish were frozen. 
 
Scientific fishing was conducted with gill nets with 70 mm mesh size in estuary of Varzuga River 
(Murmansk region) in October-December and with an in-river trap “ryuzha” in the upper tidal zone of 
the Severnaya Dvina River (Archangelsk region) in August-September. Scientifically caught fish were 
opened for sex and biological group determination. Samples for genetic analysis were collected by 
cutting an adipose fin and preserving it in 95% alcohol in a test tube. Fish were weighed and 
measured; scales were collected for age reading. 
 
The number of salmon collected in the White Sea is presented in Table 1 by area and by month. In 
total 2058 salmon were sampled, 1529 were from coastal areas and 529 were from estuaries. Areas 
of sampling are shown in Figure 3.  
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Table 1. Number of samples from coastal and estuarine areas in the White Sea in 2010-2012 by region and by 
month. 

# Area June July August September October November December Total 
 Murmansk region 
1 West of Umba coastal  43 85 20    148 
2 Varzuga river estuary     105 70  55 230 
3 Terskiy Bereg coastal 54 246  392 479  14 1185 
4 Ponoi river estuary 

ccestuary/coastal 
   130    130 

 Total 54 289 
 

85 542 584 70 69 1693 
 Archangelsk region 
5 Zimniy Bereg coastal   61 5    66 
6 Severnaya Dvina estuary   74 147 78   299 
 Total   135 152 78   365 
 Grand Total 54 289 220 

 
694 662 70 69 2058 

 

 

 

Figure 3.  A map showing the sampling areas in the White Sea in 2010-2012. 

 

There were 15 locations in Murmansk region where salmon were sampled in 2010-2012 (Figures 4-
6). Samples from illegal fisheries were collected in the location 1 (to the west of the Umba River 
outlet), nearby the Chapoma River outlet which was close to the location 12 and in the Ponoi estuary 
(location 15). Research fishing was conducted in the Varzuga river estuary (location 4). Other 
locations were the tonyas operated by the fisheries collective farms in Tesrkiy Bereg: the “Vskhody 
Kommunisma”, the “Belomorskiy Rybak” and the “Chapoma”. All tonyas were located in the area of 
100 km in length from the Varzuga river on the West to the Chapoma river on the East. 
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Figure 4.  A map showing locations of sampling sites in the White Sea area in Murmansk region in 2010. 

 

 

Figure 5.  A map showing locations of sampling sites in the White Sea area in Murmansk region in 2011. 

 

 

Figure 6.  A map showing locations of sampling sites in the White Sea area in Murmansk region in 2012. 
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A list of tonyas in Tesrkiy Bereg where sampling was conducted is given in Table 2. Samples were 
collected from catches taken on 12 tonyas of 15 in operation. Catches from all 9 tonyas belonged to 
the “Belomorskiy Rybak” and the “Chapoma” were used for sampling whereas only 3 of 6 fishing 
sites operated by the “Vskhody Kommunisma” were sampled. In total 1156 samples from 
commercial salmon coastal fisheries were used for genetic analysis. 200 samples originated from 
catches taken by “Vskhody Kommunisma”, 298 samples were from the “Belomorskiy Rybak” catches 
and 658 were collected on tonyas of the “Chapoma” fisheries collective farm. 

Table 2. Number of samples from coastal salmon fisheries in Terskiy Bereg used in genetic analysis for the river-
by-river assignment. 

No Tonya Enterprise Index in the Kolarctic 
database 

No of samples used in 
genetic analysis 

2 Trukhinskaya Vskhody Kommunisma TRUT 31 
3 Koshevskaya (Belkovaya) Vskhody Kommunisma KOST 36 
5 Indera Vskhody Kommunisma INDT 133 
6 Shumskaya Belomorskiy Rybak SHUT 38 
7 Krutaya Gora Belomorskiy Rybak KRUT 68 
8 Torilovo (Grom) Belomorskiy Rybak TORT 86 
9 Valday  Belomorskiy Rybak VALT 56 

10 Gremyakha Belomorskiy Rybak GRET 50 
11 Yugin Chapoma CHPT-Y 141 
12 Shirokie Ruchyi Chapoma CHPT-R 135 
13 Chapomskie Novinky Chapoma CHPT-N 263 
14 Kislokha Chapoma CHPT-K 119 

 

Adult fish samples in Archangelsk region were collected from one tonya operated by the fishery 
collective farm in Zimniy Bereg and from research fishery in the Severnaya Dvina River estuary.  

 

Fisheries regulations and data 

The Total Allowable Catch (TAC) for Atlantic salmon is established annually on the region-by-region 
basis.  A regional TAC is allocated to the subject of the Russian Federation by the Federal Agency for 
Fisheries. A regional TAC is distributed as quotas to fisheries and allocated to users by the Federal 
Agency for Fisheries and by Regional Commissions on Regulation of Harvesting the Anadromous Fish. 
TAC is a threshold for catch-and-take fisheries and not established for catch-and-release fisheries. 

A regional TAC is distributed as quotas to fisheries and allocated to users by the Federal Agency for 
Fisheries and by Regional Commissions on Regulation of Harvesting the Anadromous Fish. There are 
6 types of fisheries that can be conducted on a legal basis. They are listed below in the order of 
priority in terms of quota allocation: 

- fishery to support traditional way of living of indigenous small nations of the North; 
- scientific fishery;  
- fishery for enhancement purposes; 
- educational fishery; 
- recreational fishery;  
- commercial fishery. 
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Annual quotas for scientific fishery, educational fishery and fishery for enhancement purposes are 
determined on the basis of applications from research institutions, universities, and from the 
regional directorates for enhancement of fish stocks. The quotas are allocated to users by the 
Federal Agency for Fisheries in accordance with approved scientific, educational and enhancement 
programs.  Quotas for fishery to support traditional way of living of indigenous small nations of the 
North, recreational and commercial fisheries quota are set by a Regional Commission on Regulation 
of Harvesting the Anadromous Fish. Commission’s decisions should be approved by a Head of the 
Territorial Directorate of the Federal Agency for Fisheries.  

Commercial, recreational and Indigenous net fisheries are allowed at fishing sites only. The fishing 
site boundaries are established by a regional Commission on assigning the fishing sites. The regional 
inventory of the fishing sites should be approved by the Government of the region. Fishing sites are 
allotted to users on the basis of competitive tenders.  The contract for a fishing site is signed for 10-
20 year period. 

Salmon fisheries are licensed by Territorial Directorates of the Federal Agency for Fisheries. The 
Territorial Directorate issues licenses in accordance with the quota allocation made by the Federal 
Agency for Fisheries and by the Regional Commissions on Regulation of Harvesting the Anadromous 
Fish. The licenses are issued for 1 calendar year period.  

All fisheries are conducted in accordance with the Fishing Regulation in force. The Fishing Regulation 
sets rules for fisheries in respect of areas, periods, gears and other restrictions. The current Fishing 
Regulation came in force in 2009 by the Order of the Federal Agency for Fisheries (No. 13, 2009). 
New Fishing Regulation has been prepared and due to come in force in 2014 by the order of the 
Ministry of Agriculture. 

Official fisheries data for coastal salmon fisheries in Tesrkiy Bereg in 2011-2013 were provided by the 
Territorial Directorate of the Federal Agency for Fisheries. In accordance with the Fishing Regulations 
the salmon catches should be declared every 15 days for every fishing site (tonya) in numbers and in 
weight. 

 

Results and discussions 

Atlantic salmon fisheries 

Overview of salmon fisheries 

The biggest commercial Atlantic salmon catch in Russia was recorded in 1960 and was over 1,100 
tonnes. It was taken both in coastal and by in-river fisheries. Subsequently, despite further 
improvement in fishing gears and extensive use of barrier fences in salmon rivers the total catch 
began to decline. Over the last two decades the effort in commercial fisheries has been further 
reduced which aimed at conserving Atlantic salmon stocks and enhancing recreational fisheries. In 
recent years the total commercial catch varied around 50 tonnes (Figure 7). Nowadays commercial 
salmon fishery in Russia is viewed more as a social measure – a traditional way of fishing by local 
people from Pomor villages along the White Sea cost. 
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Figure 7.  Commercial catches of Atlantic salmon in Russian Federation in 1983-2013 by region, tonnes. 

Commercial coastal catches of Atlantic salmon in the White Sea in the period from 1983 to 2013 are 
shown in Figure 8. In the beginning of the time series the total catches were above 100 tonnes and 
almost half of the catches consisted of salmon taken in Archangelsk region. Since the beginning of 
1990s the catches taken in Murmansk region were accounted for over 2/3 of the total catches which 
fluctuated around 50 tonnes in 1990s and was around 30 tonnes since 2007. 

 

Figure 8.  Commercial coastal catches of Atlantic salmon in the White Sea in 1983-2013 by region, tonnes. 

Since the beginning of 1990s the main component of the total catch consisted of salmon taken in 
Terskiy Bereg of Murmansk region. Catches taken in Zimniy Bereg of Archangelsk region were from 
12 to 31% of the total and catches in Letniy Bereg were rather small (Figure 9). 

The total commercial catch in 2013 was at the same level as in 2012. In Murmansk region 21.0 
tonnes were declared for coastal fisheries and 5.0 tonnes were declared for commercial in-river 
fisheries in Varzuga and Kitsa rivers. In Archangelsk region commercial in-river catch was 6.5 t and 
commercial coastal catch was 13.5 t. No commercial quotas were established for fisheries in the 
Republic of Karelia. 
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Figure 9.  Commercial coastal catches of Atlantic salmon in the White Sea in 1993-2013 by area, tonnes. 

 

Pomor salmon fisheries in Chapoma 

Chapoma is an old Pomor village (Figure 10) founded by Novgorodians on the Tersky coast of the 
Kola Peninsula in late 15th – early 16th centuries. Until recently, it was a farm centre of a rather 
prosperous collective farm “Volna” with a population of several hundred people, a school with a 
library, a club and a nursery school. Main trade of the collective farmers was seal hunting for furs and 
sea fishing for salmon. The village also had a dairy farm with 120 cattle, well developed was 
vegetable growing. 
 

 
 

Figure 10.  Chapoma village. 
 
Presently, the village population is just a little more than 50 residents, whereof only 4 children under 
14. In summer the population increases due to vacationers coming to stay for the summer at their 
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cottages and young people from the Umba boarding school and other Russian schools coming back 
home for school holidays. There is a first-aid station and a post office. Communication with the 
“mainland” is by helicopter, with one regular flight every Friday.  
 
In late September 2011 the “Chapoma” collective farm fished its quota at 4 sea fishing stations 
(tonyas): “Chapomskie Novinky” located 2 kilometers east of the village, “Shirokiye Ruchyi” 1.5 
kilometers further east of “Chapomskie Novinky”, “Kislokha”, the most eastern fishing place of the 
“Chapoma”, and near the mouth of the Yugin River, 7 kilometers west of the Chapoma village (Figure 
11). The Kislokha tonya was closed earlier due to shortage of both workforce and quotas. However, 
during the massive run of pink salmon this station is usually in operation and catches are very good. 
 

  
 

Figure 11.  One of the Chapoma’s tonya. 
 
Fishing teams consisted of 3-4 people, local residents. Only the team fishing at the Shirokiye Ruchyi 
included two fishers from outside, a Sami foreman from Lovozero and a man from Kandalaksha, who 
come to the collective farm every year for the fishing season. A total of 20 staff, including fishermen, 
drivers and refrigerator service staff, were engaged in the fishery, i.e. most of the collective farmers. 
The catch was daily brought by car to the village, where it was frozen round and each salmon was 
packed separately. Ready produce was then sent to retailers in Kandalaksha and Umba by any 
available way of transportation.  
 
Fishery at sea fishing stations is conducted by stationary coastal traps with mesh size 40 mm. Sandy 
bottom relief changes constantly. Therefore, experienced fishermen go to sea first to find suitable 
locations for net traps and use a special probe for that. With time the netting station could be 
abandoned due to bottom relief becoming unsuitable for fixing the gear. Once a suitable location is 
found fishers begin fixing the anchors and attach edges of net to them.  A wall of large-meshed 
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netting pegged into the bottom is set between nets landward. There can be two or three trap nets 
set out one after another. Trap nets are inspected when fish are seen netted or when low tide 
begins. A boat (karbass) is used to inspect the traps at sea from which fishermen lift the bottom 
netting from two sides with the karbass turned broadside to the side of the trap (Figure 12). Fish are 
guided into the so called “bag”, then lifted and brought into the boat. Salmon are killed with a special 
hammer-stick “krotilka” and brought onshore where they are weighed and placed into plastic boxes 
partly filled with sea water to prevent spoilage. 
 

 
 

Figure 12. A fisherman lifts the bottom netting of the trap net. 
 
Seals can come into the trap nets at fishing stations, usually at low tide, eating, damaging and scaring 
the salmon off. To protect catches fisherman have to put the boats out at sea off-schedule to scare 
the seals away (Figure 13).  
 

Salmon catches in Terskiy Bereg 

In 2011-2013 Atlantic salmon commercial coastal fisheries in Terskiy Bereg of the White Sea were 
conducted at the designated fishing sites by the fisheries collective farms the “Vskhody 
Kommunisma”, the “Belomorskiy Rybak” and the “Chapoma” in the area of 100 km in length from 
the Varzuga river eastward to the Chapoma river. Only coastal traps with mesh size 40 mm were in 
use. There were 15 tonyas in operation: 6 tonyas belonged to the “Vskhody Kommunisma”, 5 tonyas 
belonged to the “Belomorskiy Rybak” and 4 tonyas were operated by the “Chapoma”. In 2013 all 15 
tonyas were in operation in the same area and one tonya was put in operation by a cooperative of 
indigenous small nations of the North, the “Olenevod” south of the Ponoi river outlet. The 
cooperative was fishing on the quota established for the Atlantic salmon commercial coastal fishery.  
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Figure 13. Fisherman put the barkass out at sea. 
 

The total quotas for the Atlantic salmon commercial coastal fishery in Murmansk region in 2011-2012 
were established at the same level of 21.256 tonnes, and in 2013 it was 21.265 tonnes. Annual 
quotas established for enterprises at the tonya-by-tonya basis in 2011-2013 are given in Table 3. The 
tonyas are listed in Table 3 in the order of eastward direction. The biggest quotas were established 
for the “Vskhody Kommunisma” and were 13.256 tonnes in 2011-2012 and 12.092 in 2013. The 
quotas for the “Belomorskiy Rybak” were 4.500 and 4.102 and the quotas for the “Chapoma” were 
3.500 and 3.190 in 2011-2012 and in 2013, correspondingly. 

Table 3. Annual quotas established for enterprises at the tonya-by-tonya basis in 2011-2013, tonnes. 

Tonya Enterprise 2011 2012 2013 
Sherstinskaya Vskhody Kommunisma 4.000 4.000 4.000 
Trukhinskaya Vskhody Kommunisma 3.000 3.000 3.000 
Koshevskaya (Belkovaya) Vskhody Kommunisma 2.025 2.025 2.025 
Rogozinskaya Vskhody Kommunisma 1.500 1.500 0.500 
Zaborchikovskaya Vskhody Kommunisma 1.231 1.231 0.500 
Indera Vskhody Kommunisma 1.500 1.500 2.067 
Total  13.256 13.256 12.092 
Shumskaya Belomorskiy Rybak 1.200 1.200 0.914 
Krutaya Gora Belomorskiy Rybak 0.700 0.700 0.519 
Torilovo (Grom) Belomorskiy Rybak 1.200 1.200 1.236 
Valday Belomorskiy Rybak 0.700 0.700 0.914 
Gremyakha Belomorskiy Rybak 0.700 0.700 0.519 
Total  4.500 4.500 4.102 
Yugin Chapoma 0.500 0.500 0.500 
Shirokie Ruchyi Chapoma 1.000 1.000 0.200 
Chapomskie Novinky Chapoma 1.000 1.000 1.390 
Kislokha Chapoma 1.000 1.000 1.100 
Total  3.500 3.500 3.190 
Kuzminskie Novinky Olenevod - - 1.881 
Grand Total  21.256 21.256 21.265 
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Most of established quotas were used entirely. Total declared catches in 2011-2013 were 20.968, 
21.256 and 20.974 tonnes, correspondingly. In accordance with the Fishing Regulation in force the 
fisheries were closed immediately after the quotas were fished out. 

Most of catches were taken in September-November and consisted of Autumn run salmon. Only the 
collective farm “Chapoma” was fishing both in June-July when Summer run fish were running and in 
Autumn when Fall run salmon started their migration.  

The Atlantic salmon catches in 2011-2013 on the tonya-by-tonya basis by month are presented in 
Figures 14-16 separately for enterprises. Fishing season at the tonyas of the “Vskhody Kommunisma” 
lasted from October to December (targeting Fall run salmon). Most of catches were taken in October 
– November and very small catches occurred in December. Quotas of the “Belomorskiy Rybak” and 
for the “Chapoma” were much smaller but the fishing season was prolonged. The “Belomorskiy 
Rybak” started fishing in September and took most of the catches in October (targeting Fall run 
salmon) whereas the “Chapoma” split the fishing season into two parts: June-July period (targeting 
Summer run salmon) and August-October period (targeting Fall run salmon). The biggest catches 
occurred there in July and in September.  

Sherstinskaya Trukhinskaya 

    
Koshevskaya (Belkovaya) Rogozinskaya 

    
Zaborchikovskaya Indera 

    
        
       - 2011                        - 2012                   - 2013 

  

Figure 14. The catches on the tonya-by-tonya basis by month for the “Vskhody Kommunisma” in 2011-2013. 
 

 

 



 

19 

 

 

Shumskaya Krutaya Gora 

    
Torilovo (Grom) Valday 

   
Gremyakha  

  

        
       - 2011                        - 2012                   - 2013 

  

Figure 15. The catches on the tonya-by-tonya basis by month for the “Belomorskiy Rybak” in 2011-2013. 
 

 

Yugin Shirokie Ruchyi 

    
Chapomskie Novinky Kislokha 

    
        
       - 2011                        - 2012                   - 2013 

  

Figure 16. The catches on the tonya-by-tonya basis by month for the “Chapoma” in 2011-2013. 
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Biological characteristics of adult salmon 

Sea age distribution 

Analysis of Atlantic salmon samples from coastal Pomor salmon fisheries in Murmansk region 
conducted with trap nets (mesh size 40 mm) showed that the great bulk of catches consisted of 1SW 
Fall run salmon. Results from smaller catches in June showed a greater proportion of 2SW Summer 
run salmon, up to 7,4%, whereas the bigger catches in September-October had very small proportion 
of 2SW salmon and repeatspawner fish, around 0,5% for each group. No 3SW salmon or older fish 
were registered (Figure 17). 

Terskiy Bereg coastal Varzuga estuary 

  
Ponoi coastal Umba coastal 

  
Severnaya Dvina estuary Zimniy Bereg coastal 

  
  

        - 1SW                -   - 2SW                  - 3SW                 - PS 
 
Figure 17. Sea age distribution (in percent) for Atlantic salmon sampled in the White Sea area in 2010-2012 (PS 
– previous spawner) 
 

In the mouth of the Varzuga river, salmon from other rivers were expected to occur. Salmon were 
caught in October-December by gill nets (mesh size 70 mm). In overall, the age structure of estuarine 
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salmon was rather similar to salmon caught in coastal fisheries. However the proportion of 2SW 
salmon in catches taken in October was slightly higher in the estuary (4,8%) rather than in the sea 
(0,5%) due to different gears and different mesh size used.  All fish taken in December were 1SW. No 
3SW salmon or older fish were registered (Figure 17). 

The large scale illegal fishery for Atlantic salmon with gill nets occurred in the coastal waters around 
the Umba river outlet. There was considerably higher proportion of 2SW salmon were found in illegal 
catches by nets than in the legal coastal fishery by fishing traps due to different gears and different 
mesh size used. 2SW salmon constituted 20% of the catch in July and September, and over 30% in 
August (Figure 17). The probable explanation for this is the age structure of the Umba salmon 
population, as the Umba has more MSW fish than other salmon rivers of the White Sea area of 
Murmansk region. Another explanation could be the selectivity of fishing gears.  

130 salmon from illegal catches confiscated in August 2012 in the Ponoi river estuary were analyzed. 
Fish were harvested with gill nets. There were 78% of grilse, 18% of 2SW salmon and 5% of repeat-
spawner salmon in the catches. The age structure of the catch was very similar to the age structure 
of Ponoi salmon, where a higher proportion of repeat-spawner fish occurred due to highly developed 
recreational catch-and-release fishery in the river. No 3SW salmon or older fish were registered. 

Catches of salmon from the estuary of Severnaya Dvina river had a high proportion of MSW salmon. 
The majority of fish (over 70%) in September and October were 2SW salmon. Catches taken in 
August had a higher proportion of grilse (1SW) and 3SW salmon, 40 and 10% correspondingly). There 
were no repeat-spawner salmon in catches in Severnaya Dvina river. 
   
Traditional Pomor coastal fisheries in Zimniy Bereg, Archangelsk region were sampled in August and 
September when fisheries were in operation. The age structure of salmon was identical to the age 
structure of salmon sampled in the Severnaya Dvina estuary. 

In comparison with the Murmansk region, where repeat-spawner salmon were represented in the 
catches, there were no repeat-spawner salmon in catches taken in the Archangelsk region (Figure 
17). This indicates the high exploitation rate of salmon populations contributing to the fisheries in 
Archangelsk region. 

Smolt age distribution 

Juvenile salmon live for 2-7 years in fresh water before they go out in the sea as smolts. Salmon from 
White Sea rivers spend less time in freshwater in comparison with those from Barents Sea rivers. 
Most of the fish from the White Sea rivers of Murmansk region become smolts at age of 2 and 3 
years whereas salmon from White Sea rivers of Archahgelsk region migrate to the ocean after 3 and 
4 years spent in freshwater. Most of the salmon from rivers draining into the Barents Sea smoltificate 
at age 3, 4 and 5 years. Salmon sampled at the Terskiy Bereg, in the Varzuga estuary and west of 
Umba spent 2, 3 and 4 years in rivers, with higher proportion of 3 years old fish. The proportion of 
fish that had spent two years in fresh water was relatively high and varied around 25% (Figure 18). 

Salmon from the Ponoi area had bigger variation in smolt age. There were fish with 2, 3, 4 and 5years 
spent in rivers. 2+ and 5+ fish constituted a minor proportion in catches, whereas 3+ and 4+ salmon 
constituted over 90%. 
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Among salmon sampled in the Archangelsk region fish with smolt age 3+ dominated and constituted 
over 90% both at Zimniy Bereg and in Severnaya Dvina. 

 

Terskiy Bereg coastal Varzuga estuary 

  
Ponoi coastal West of Umba coastal 

  
Severnaya Dvina estuary Zimniy Bereg coastal 

  
  

        - 2+                    -   - 3+                      - 4+                       - 5+ 
 

Figure 18. Smolt age distribution (in percent) for Atlantic salmon sampled in the White Sea area in 2010-2012. 
 

Length and weight of salmon 

A trap net is the only gear allowed in the coastal salmon fisheries in Murmansk region. The mesh size 
of the gear is 40 mm and allows keeping salmon alive in the trap. The selectivity of the gear is 
minimal. Most of salmon sampled in Murmansk region were 1SW fish. The size distribution of salmon 
taken by traps in Terskiy Bereg represented well the size distribution of autumn run salmon from 
White Sea rivers of Murmansk region. The size distributions of salmon from Varzuga estuary and 
from Ponoi estuary taken by gill nets were rather similar to those from the coastal areas in Terskiy 
Bereg (Figures 19, 20). 
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Terskiy Bereg coastal Varzuga estuary 

  
Ponoi coastal West of Umba coastal 

  
Severnaya Dvina estuary Zimniy Bereg coastal 

 
Figure 19. Fork length (cm) distribution (in percent) for Atlantic salmon sampled in the White Sea area  

in 2010-2012. 
 

On the other side of the White Sea, in the Archangelsk region, gill nets are allowed in coastal fisheries 
and widely used, as well as trap nets. This fishing method could affect the size distributions in catches 
of salmon from the coastal fishery at Zimniy Bereg, which differs a lot from the size distribution of 
salmon taken in Terskiy Bereg. The presence of bigger fish in Zimniy Bereg could also be explained by 
age structure of salmon populations from the White Sea rivers of Archangelsk region such as 
Severnaya Dvina. The size distribution of salmon from Severnaya Dvina estuary taken by trap net was 
similar to that from the coastal fishery in Zimniy Bereg but had less 1SW fish. 
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Terskiy Bereg coastal Varzuga estuary 

  
Ponoi coastal West of Umba coastal 

  
Severnaya Dvina estuary Zimniy Bereg coastal 

 
Figure 20. Weight (kg) distribution (in percent) for Atlantic salmon sampled in the White Sea area in 2010-2012. 
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Atlantic salmon population clustering 

The Kolarctic Salmon project has generated one of the most comprehensive and detailed genetic 
datasets for any fish species. This dataset gives the first complete overview of genetic structure of 
salmon from northern Europe. More than 13000 individuals from over 200 samples collected from 
over 170 rivers in the Kolarctic have been analysed for 31 DNA markers. Temporal samples have 
been collected and analysed for some rivers, allowing for evaluation of genetic stability and 
validation of the genetic profile. Major genetic divisions were found at different geographical scales. 
The main genetic barrier seems to be between the eastern populations of Russia, including the White 
Sea populations, and populations from northern Kola and northern Norway. Genetic barriers/shifts 
are also observed at finer geographic scales, allowing for the definition of reporting groups for 
individual assignment. Genetic differences between populations, overall and within a region, are 
greatest for the eastern populations of Russia. Genetic structuring within major river systems is 
observed in the Pechora, Ponoi and Tana/Teno rivers. In these river systems multiple populations 
exist and they should be managed as separate units. The genetic baseline developed for this project 
allows for precise identification of salmon caught at sea to individual rivers/reporting groups, 
providing opportunities for more adaptive and informed management of coastal salmon fisheries. 
The development of such a genetic baseline also allows for further studies of the marine distribution 
and exploitation of salmon from the Kolarctic area, such as mapping of migration of postsmolts and 
adults in the open sea. 

The clustering of Atlantic salmon populations in the eastern part of the Kolarctic area is presented in 
Figure 21.  It resolved through analysis at different levels of clustering/increasing K. At the lowest 
level, K=2, the major split can be seen between the samples from tributaries of the Pechora river 
system, and the other populations in the area (red vs. blue). Some populations in the Arkhangelsk 
region appear to be a mixture of the two main clusters. With increasing K, one of these two main 
clusters (the blue cluster) resolves into several clusters, mainly corresponding to the geographic 
distribution of populations, while the red cluster comprising the samples from Pechora remain a 
distinct unit also at higher levels of K, demonstrating the large genetic differentiation of the Pechora 
populations relative to the other populations in the region. At K=3 we observe how the blue cluster is 
split into two different clusters. One (the green cluster) is composed of the populations in the 
Arkhangelsk, Karelia and the inner part of the White Sea (Mezen to Olenitsa), while the other cluster 
contains populations from Varzuga to Ponoi. At higher levels of K populations in the Arkhangelsk area 
break out to form their own cluster, and Ponoi is separated from the other populations at the 
southern coast of Kola Peninsula. At K=7, K=8, the patterns begin to break down a little, introducing 
noise into the clusters, indicating that within this dataset, we are exceeding the number of clusters 
that can be reliably identified. One interesting observation is that the Letnyaya Zolotitsa River on the 
eastern side of the White Sea (Zimniy Bereg of Archangelsk region) seems to be more closely related 
to geographically close populations on the western side (Terskiy Bereg of Murmansk region). 
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K=2  

K=3  

K=4  
Figure 21. Clustering of Atlantic salmon populations in the eastern part of the Kolarctic area. Clockwise from the Pechora River to the Ponoi River. 
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K=5  

K=6  

K=7  
Figure 21(Con-d). Clustering of Atlantic salmon populations in the eastern part of the Kolarctic area. Clockwise from the Pechora River to the Ponoi River. 
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K=8  

K=9  
 

Figure 21 (Con-d). Clustering of Atlantic salmon populations in the eastern part of the Kolarctic area. Clockwise from the Pechora River to the Ponoi River. 
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Genetic stock identification 

Preserved adipose fins from individual salmon caught in coastal fisheries were subject to analysis 
with 31 variable microsatellite markers (mean number of alleles detected in data per locus =22.5 (6 – 
44)). Altogether 1792 salmon from the White Sea area sampled in 2010-2012 were successfully 
genotyped with a minimum of 26 loci. (Mean = 30.6, SD 0.89). Genetic stock identification of mixed 
stock fishery samples were performed applying Bayesian approach implemented in cBayes as it was 
found superior to other methods. Power tests of genetic stock identification using test samples from 
the baseline data revealed large differences among rivers and regions in the expected level of stock 
identification. 

Individuals from Russian rivers were correctly assigned to their respective reporting group with 94-
99% accuracy. On average, 69% of samples assigned to a river were correct, but varied between 0% 
and 100% in the Kolarctic area from northern Norway to the White Sea. The highest level of 
assignment (90%) was observed for rivers in the Eastern Barents Sea area and in the White Sea. 
Generally, salmon from the largest river stocks were well identified to the river of origin. 

No adult salmon sampled in the White Sea in 2010-2012 were assigned to the rivers outside the 
White Sea basin except one fish from the Pechora River taken in the Ponoi estuary. Salmon 
originated from 25 rivers and a vast majority of fish was from 17 rivers of Murmansk region. 44% of 
samples from salmon collected from coastal catches in Zimniy bereg originated from rivers of 
Murmansk region and 51% had origin of Severnaya Dvina River. All salmon taken in Severnaya Dvina 
estuary were assigned to the river of sampling. 

Samples from commercial coastal catches in Terskiy bereg were assigned to 16 rivers. 48% of 
sampled salmon had origin of the Varzuga River. 23% of samples were assigned to the Strelna River. 
The occurrence of salmon from rivers of the Kandalaksha bay and from rivers of Archangelsk region 
and the Republic of Karelia was extremely low (Table 4). 

Table 4. The assignment of salmon samples from commercial coastal catches in Terskiy bereg to the 
river of origin, characteristics of rivers and salmon population conservation limits. The rivers are listed 
clockwise along the White Sea cost from Severnaya Dvina to Ponoi. Blank means no data. 

No River Length, 
km 

Catchment 
area, sq. km 

Salmon nursery 
ground, ha 

Conservation 
limit, salmon 

Assignment of samples, % 

1 Severnaya Dvina 744 357000   0,08 
2 Gridina 13 468   0,25 
3 Kanda 57 717   0,17 
4 Umba 125 6249 503 8236 0,50 
5 Olenitsa 62 403  703 1,32 
6 Varzuga 254 9836 1218 19979 48,02 
7 Kiza 52 1480 82 2396 3,72 
8 Indera 34 285 21 497 1,90 
9 Chavanga 51 1212 55 893 4,13 

10 Sterlna 213 2774 280 4587 23,14 
11 Yugin 44 207 16 254 6,78 
12 Pyalitsa 92 946 29 474 0,58 
13 Pulonga 78 734 20 330 8,18 
14 Likhodeevka 37 308 10 164 0,08 
15 Babya 42 348 43 707 0,83 
16 Ponoi 426 15467 1734 13235 0,33 
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The assignment of salmon samples does not represent a real proportion of salmon taken in different 
coastal areas by different enterprises in different time. Of 1156 analyzed samples 200 samples 
originated from catches taken by the “Vskhody Kommunisma”, 298 samples were from the 
“Belomorskiy Rybak” catches and 658 were collected on tonyas of the “Chapoma” fisheries collective 
farm. Whereas salmon coastal catches in 2011 and 2012 were 5002 and 5111 salmon for the 
“Vskhody Kommunisma”, 1628 and 1711 salmon for the “Belomorskiy Rybak”, 1608 and 1368 salmon 
for the “Chapoma”, respectively. Therefore to calculate the real proportion of salmon of different 
origin in the commercial catches data on samples assignment were weighted to the catches by using 
proportions of salmon of different origin in the commercial catches by different enterprises (Table 5).  

Table 5. The proportion of salmon of different origin in commercial coastal catches in Terskiy Bereg on 
the enterprise-by-enterprise basis. The rivers are listed clockwise along the White Sea cost from 
Severnaya Dvina to Ponoi. 

No River “Vskhody 
Kommunisma” 

“Belomorskiy Rybak” “Chapoma” 
Summer 

“Chapoma” 
Autumn 

1 Severnaya Dvina 0,00 0,00 0,37 0,00 
2 Gridina 0,00 0,00 0,74 0,23 
3 Kanda 0,00 0,00 0,74 0,00 
4 Umba 0,00 0,00 1,47 0,45 
5 Olenitsa 0,00 1,34 4,04 0,23 
6 Varzuga 89,00 60,07 36,40 28,41 
7 Kiza 0,50 7,05 5,88 1,59 
8 Indera 0,50 3,02 2,57 1,36 
9 Chavanga 0,50 7,38 5,15 2,95 

10 Sterlna 7,00 13,09 27,21 34,77 
11 Yugin 0,00 2,35 5,15 13,86 
12 Pyalitsa 0,00 0,00 0,74 1,14 
13 Pulonga 2,50 4,70 8,09 13,18 
14 Likhodeevka 0,00 0,34 0,00 0,00 
15 Babya 0,00 0,67 1,10 1,14 
16 Ponoi 0,00 0,00 0,37 0,68 

 

The occurrence of Varzuga salmon is highest in the coastal catches by the “Vskhody Kommunisma” 
(89%). Its tonyas located on both eastern and western banks from the Varzuga River outlet. Fishing 
begins in the autumn time when Fall run fish start approaching the mouth of the river. The ratio of 
Varzuga salmon decreases to the East and the lowest proportion of Varzuga salmon is found in the 
“Chapoma” autumn catches (27%). The higher variety of salmon population was presented in catches 
taken in June-July by the “Chapoma” (15 stocks) rather than in the autumn time when only 6 stocks 
were assigned in the catches by the “Vskhody Kommunisma”. There were no salmon from rivers 
located to the west of the Varzuga River outlet in catches taken by the “Vskhody Kommunisma” 
(Figure 22).  
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“Vskhody Kommunisma” “Belomorskiy Rybak” 

  
 

“Chapoma” Summer 
 

“Chapoma” Autumn 

  
Figure 22. The proportion of salmon of different origin in commercial coastal catches in Terskiy Bereg. 

 

The calculation of the weighted number of salmon taken by different enterprises in 2011-2012 and 
the weighted proportion of salmon of different origin in total commercial catches in Terskiy Bereg is 
given in Table 6. 

Table 6. The commercial coastal catches (number of fish) and weighted proportion of salmon of 
different origin in commercial coastal catches in Terskiy Bereg in 2011-2012. The rivers are listed 
clockwise along the White Sea cost from Severnaya Dvina to Ponoi. 

No River “Vskhody 
Kommunisma” 

“Belomorskiy 
Rybak” 

“Chapoma” 
Summer 

“Chapoma” 
Autumn 

Weighted proportion of 
salmon in total catches, % 

1 Severnaya Dvina 0 0 2 - 3 0 0,03 - 0,03 
2 Gridina 0 0 5 - 6 3 - 4 0,09 - 0,10 
3 Kanda 0 0 5 - 6 0 0,05 - 0,06 
4 Umba 0 0 9 - 11 6 - 7 0,18 - 0,20 
5 Olenitsa 0 24 - 25 26 - 30 3 - 4 0,60 - 0,63 
6 Varzuga 4452 - 4549 1071 - 1126 235 - 274 389 - 457 68,54 - 69,86 
7 Kiza 25 - 26 126 - 132 38 - 44 22 - 26 2,39 - 2,43 
8 Indera 25 - 26 54 - 57 17 - 19 19 - 22 1,30 - 1,32 
9 Chavanga 25 - 26 132 - 138 33 - 39 40 - 48 2,62 - 2,68 

10 Sterlna 350 - 358 233 - 245 175 - 205 476 - 559 14,03 - 14,62 
11 Yugin 0 42 - 44 33 - 39 190 - 223 3,01 - 3,27 
12 Pyalitsa 0 0 5 - 6 16 - 18 0,23 - 0,25 
13 Pulonga 125 - 128 84 - 88 52 - 61 180 - 212 5,02 - 5,23 
14 Likhodeevka 0 6 0 0 0,07 - 0,07 
15 Babya 0 12 - 13 7 - 8 16 - 18 0,39 - 0,42 
16 Ponoi 0 0 2 - 3 9 - 11 0,13 - 0,15 
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The analysis of illegal coastal catches from the Ponoi River estuary has shown that 91% of salmon had 
origin of the Ponoi River. Salmon from Pechora, Severnaya Dvina, Letnyaya Zolotitsa, Keret and 
Pulonga were also detected in the catches in small numbers. 

There were salmon from 7 rivers in Illegal catches taken in the Kandalaksha bay in the coastal area 
located to the west of the Umba River mouth (Table 7). 88% of illegal catches consisted of salmon 
from the Umba River (Figure 23). 

Table 7. The assignment of salmon to the river of origin in illegal coastal catches in the Kandalaksha 
bay, characteristics of rivers and salmon population conservation limits. The rivers are listed clockwise 
along the White Sea cost from Keret to Babya. Blank means no data. 

No River Length, 
km 

Catchment 
area, sq. km 

Salmon nursery 
ground, ha 

Conservation 
limit, salmon 

Percentage in 
catches 

1 Keret 80 3360   0,70 
2 Pila 47 323   0,70 
3 Umba 125 6249 503 8236 88,30 
4 Olenitsa 62 403  703 0,70 
5 Varzuga 254 9836 1218 19979 2,20 
6 Chavanga 51 1212 55 893 1,50 
7 Babya 213 2774 280 4587 5,80 

 

Umba coastal illegal 

 
 

Figure 23. The proportion of salmon of different origin in illegal coastal catches in area to the west of 
the Umba River and in the scientific catches in the Varzuga estuary. 

 

Scientific fishery in the Varzuga estuary was conducted in October-December and autumn run 
salmon from other rivers were expected to be present in the tidal zone of the big river (Figure 24). In 
the beginning of winter Atlantic salmon of the autumn biological group tend to enter freshwater to 
overwinter in the low part of nearest river.  
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Figure 24. Scientific fishery with gill nets in the Varzuga estuary in October-December. 

Analysis of samples from research fishery in the Varzuga estuary has shown that 86% of salmon 
occurred in the tidal zone of the estuary had origin of the Varzuga River (Figure 25). There were no 
salmon from rivers located to the west of the Varzuga River outlet found in the scientific catches 
taken in its estuary/tidal zone in October-December (Table 8).  

Table 8. The assignment of salmon to the river of origin in research estuarine catches in the Varzuga 
River, characteristics of rivers and salmon population conservation limits. The rivers are listed 
eastward along the White Sea cost. Blank means no data. 

No River Length, 
km 

Catchment 
area, sq. km 

Salmon nursery 
ground, ha 

Conservation 
limit, salmon 

Assignment of samples, % 

1 Varzuga 254 9836 1218 19979 85.60 
2 Kiza 52 1480 82 2396 2.20 
3 Chavanga 51 1212 55 893 0.70 
4 Sterlna 213 2774 280 4587 7.80 
5 Yugin 44 207 16 254 0.70 
6 Pulonga 78 734 20 330 2.20 
7 Babya 42 348 43 707 0.70 

 

Varzuga estuary 

 
Figure 25. The proportion of salmon of different origin in scientific catches in the Varzuga estuary. 
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In Archangelsk region salmon from 10 rivers were found in coastal catches taken in Zimniy Bereg. 
They originated from 7 rivers of Murmansk region and from 3 rivers of Archangelsk region (Table 9). 
The main component of catches was fish from the Severnaya Dvina River (51%) (Figure 26).  

All salmon from research fishery in Severnaya Dvina were assigned to the river of sampling. 

Table 9. The assignment of salmon to the river of origin in commercial coastal catches in Zimniy 
Bereg, characteristics of rivers and salmon population conservation limits. The rivers are listed 
clockwise along the White Sea cost from Severnaya Dvina to Kachkovka. Blank means no data. 

No River Length, 
km 

Catchment 
area, sq. km 

Salmon nursery 
ground, ha 

Conservation 
limit, salmon 

Percentage in 
catches 

1 Severnaya Dvina 744 357000   50,80 
2 Letnyaya Zolotitsa 27    1,70 
3 Onega 416 56900   3,40 
4 Kanda 57 717   3,40 
5 Kolvitsa 9 1310 16 257 1,70 
6 Umba 125 6249 503 8236 6,80 
7 Sterlna 213 2774 280 4587 6,80 
8 Pulonga 78 734 20 330 13,60 
9 Ponoi 426 15467 1734 13235 1,70 

10 Kachkovka 60 843  753 10,20 

 

Zimniy Bereg coastal 

 
Figure 26. The proportion of salmon of different origin in coastal catches in Zimniy Bereg of 
Archangelsk region. 
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Conclusion 

The Kolarctic salmon project has shown that none of adult salmon sampled in the White Sea in 2010-
2012 were from the rivers outside the White Sea basin except one fish from the Pechora River taken 
in the Ponoi estuary. Salmon originated from 25 rivers and a vast majority of fish was from 17 rivers 
of Murmansk region. 44% of samples collected from coastal catches in Zimniy Bereg originated from 
rivers of Murmansk region and 51% had origin of Severnaya Dvina River. All salmon taken in 
Severnaya Dvina estuary were assigned to the river of sampling. 

Salmon samples from commercial coastal catches in Terskiy Bereg were assigned to 16 rivers and the 
great proportion of catches consisted of fish of the Varzuga River origin (70%). Fish originated from 
the Strelna River were the second in abundance (15%). Other rivers contributed from 0.03% 
(Severnaya Dvina River) to 5% (Pulonga River). By applying this figures to the total coastal salmon 
catches in 2011 and 2012 the amount of Varzuga salmon in catches was accounted for 6147 and 
6405 fish,  the number of Strelna salmon were 1234 and 1367 fish and Pulonga salmon were 441 and 
489, correspondingly. The abundances of salmon from other rivers were rather low or insignificant.  
 
The effort in commercial coastal fisheries in the White Sea has been reduced considerably over last 
two decades which aimed at conserving Atlantic salmon stocks and enhancing recreational in-river 
fisheries. The coastal catches fluctuated around 50 tonnes in 1990s and were around 30 tonnes since 
2007. All salmon stocks contributing to the commercial coastal fisheries in Terskiy bereg were 
considered to be at full reproductive capacity (PINRO, 2013). Pre-Fishery Abundances (PFA’s) for the 
salmon stocks were calculated at the levels way above the Conservation Limits (CL) and there were 
considerable surplus left for in-river fisheries. No doubt that the coastal fisheries were operated in 
conservative manner. 
 
First references of regular salmon coastal fishery with various fishing gear (stationary nets, bend-
nets, trap nets etc.) at sea fishing stations on the Tersky coast were found in the chronicles of 
Novgorod of XIII century. When the Novgorodian Republic was dissolved in XV century the sea fishing 
stations were generously given to monasteries, which in XVI-XVII centuries let them out to local 
residents, later the rental fee was substituted by rent-in-kind, which was not burdensome. 
 
For the sea fishery a special type of Pomor boat, sail-and-oar karbass, was designed, an apparent heir 
of a famous vessel “lodya”,  which was well-suited to sailing in open sea and to fishing with various 
fishing gear traditionally used by local communities.  
   
In modern history, at the end of XX century – early XXI century villagers on the Tersky coast 
experienced a number of misfortunes from economic reforms. Nowadays most of the villagers work 
in the collective farms for a rather small salary. During summer season they collect wild berries for 
sale, but due to remoteness of the villages from the market places this kind of activity is not a source 
of good income to the family budget.  
 
Traditionally the sea is Pomors’ saviour, almost every family fishes at sea with a variety of types of 
gear, mostly with small trap nets “merezha”. Catches consist mainly of navaga and flatfish. Cod and 
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whitefish are also caught, but in small numbers.  It is very seldom that salmon are caught in the small 
trap net of locals. The reason behind is, probably, that salmon could clearly see and avoid mesh used 
for navaga having smaller size.  
 
A few families engage in tourism by organizing fishing trips for anglers. Therefore, there is an 
agreement among villagers that no one of local residents fish for salmon in the river during salmon 
run and spawning. Anyone stopped with net at salmon resting pools, where ascending salmon are 
aggregated, could get into serious trouble even suffer light bodily injuries.  
 
Salmon fishery at sea fishing stations still remains a main source of income for collective farmers, 
especially in odd years, when pink salmon come for spawning. It is, on the whole, clear that Pomors 
lifestyle on the Tersky coast has been over centuries influenced by salmon fishing at sea fishing 
stations. There would have been no life in many Pomor villages and settlements, moreover, they 
would have never emerged in this area without a generous gift from Nature, such as salmon, to the 
people of the Kola North. Long entertained plans for a ban on sea fishing with stationary nets and 
other traditional Pomor gear would be a “confirming kill” to the Tersky coast population. If the plans 
of closing the coastal salmon fisheries in Therskiy Bereg will be succeed into law, that would be 
viewed as an act against Pomor people and a 600- years history of villages on the Kola coast of the 
White Sea could be regarded ended. 
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