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Abstract

Semistructured interviews were carried out between
September 2019 and February 2020 with fisher-
men from fishing fleets in 23 locations on Lake
Ladoga, northwest Russia. This was part of a mul-
tiyear Ladoga ringed seal (Pusa hispida ladogen-
sis; Nordquist, 1899) bycatch monitoring program
launched in 2007. According to the Federal Fisheries
Agency, 306 fishing permits were issued in 2019 for
a total of 222 fishing teams. Fishing gear that causes
seal bycatch includes gill and fyke nets used in the
Leningrad Region, and frame nets, gill nets, and
stationary seines used in the Republic of Karelia. In
2019, we observed a general decline in fishing effort
and catches throughout the lake compared with
previous years. We noted a transition from large-
scale to small-scale individual fisheries due to the
cheaper operation and maintenance of a small boat
fleet. Fishermen largely gave up fyke nets, trawls,
and traps in favor of light gill nets and frame nets
with thin netting. We estimated an overall decrease
in annual seal bycatch rate from 700 seals in 2011 to
around 250 seals in 2019, which is likely associated
not only with the decrease in fishing effort but also
with the transition to thin netting gear. This conclu-
sion is also supported by a 65.9% decrease in the
mean number of bycaught seals per fishing team.
Nevertheless, this bycatch rate is still sufficiently
high to remain a threat to the population, and the
sealfisheries conflict requires further mitigation.
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Introduction

Several species of pinnipeds have adapted to live
in land-locked water bodies (Rice, 1998; Berta &
Churchill, 2011). Such an adaptation may not only
result in a unique diet (Filatov, 1978; Kunnasranta,

2001; Agafonova et al., 2007), breeding behavior,
social interactions (Sipild et al., 1996; Agafonova
et al., 2007), and morphological traits (Tormosov
& Filatov, 1973; Ambinder, 1980; Amano et al.,
2002), but may also impose threats of greater
magnitude than are typical for pinnipeds inhab-
iting the open ocean (Harwood, 2001; Kovacs
et al., 2012). For instance, seal—fisheries conflicts
are a global problem (Kovacs et al., 2012); how-
ever, in land-locked water basins, it may take on
especially severe forms (Alekseev et al., 2012;
Trukhanova et al., 2012; Dmitrieva et al., 2013).
Seal-fisheries conflict is a major problem in
Lake Ladoga, the largest lake in Europe, located in
the Republic of Karelia and the Leningrad Region
in northwest Russia. The Ladoga ringed seal (Pusa
hispida ladogensis; Nordquist, 1899) has inhabited
Lake Ladoga for over 10,000 years at which time
the lake separated from the Baltic Sea basin and
the divergence of a land-locked form of ringed seal
from its Arctic predecessor took place (Hyvirinen
& Nieminen, 1990; Kunnasranta, 2001). The
Ladoga subspecies was estimated to number around
20,000 individuals at the beginning of the 1900s
(Chapsky, 1932); while later in the century, the
population declined to 2,000 to 5,000 individu-
als (Sipild et al., 1996; Verevkin, 2002; Medvedev
et al., 2006). The most recent estimate suggested a
recovery to 5,000 to 8,000 individuals (Trukhanova,
2013; Trukhanova et al., 2013). Apart from fisher-
ies bycatch, the major threats to the population are
climate-related breeding habitat deterioration and
human-caused disturbance on breeding grounds and
terrestrial haulouts in the summer (Sipild, 2016).
The recent revision of the Red Data Book of the
Russian Federation (Decree No. 162; Ministry of
Natural Resources and Environment of the Russian
Federation, 2020) resulted in the Ladoga ringed
seal being assigned Status 1 (Endangered), category
CR (Critically Endangered), and Conservation
Priority I, which is related to the need for immediate
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conservation action, including the development and
implementation of a conservation strategy.

The conflict between Ladoga ringed seals and
commercial fisheries in Lake Ladoga has two
major pillars— (1) seal mortality in fishing gear and
(2) seal depredation on nets—and has had a long his-
tory in the region. In the mid-20th century, reported
Ladoga ringed seals bycaught annually in fishing
gear in different parts of the lake ranged from 25
to 190 individuals (Sokolov, 1958; Sorokin, 1970).
These studies, for the first time, raised an issue of
the impact of bycatch on the population.

However, commercial seal hunting in Lake
Ladoga was well established in the mid-20th cen-
tury; and because there was no conservation concern
at the state level (Zubov, 1965), the problem seemed
insignificant. The seal harvest itself contributed to
seal mortality by removing, on average, 280 adult
seals a year between 1944 and 1978 (Zubov, 1965;
Tormosov & Filatov, 1973). Recreational and sport
seal hunting was popular and encouraged in those
years, bringing the total anthropogenic Ladoga
ringed seal mortality to about 1,000 animals annu-
ally (Zubov, 1965). This mortality exceeded the
estimated annual reproduction rate (20.5%) of the
population (Antoniuk, 1975; Bychkov & Antoniuk,
1975). In 1984, the Ladoga ringed seal was included
in the Red Data Book of the Soviet Union (Borodin
et al., 1984) and then in the Red Data Book of the
Russian Federation (Sokolov et al., 2001) due to the
continuing serious decline in abundance (Filatov,
1990). At the same time, Finnish researchers in coop-
eration with Karelian scientists concluded that the
annual bycatch was around 200 to 400 individuals,
higher than previous estimates, which posed a major
threat to the population (Sipild & Hyvérinen, 1998).

In the 21st century, Verevkin and colleagues
(Verevkin, 2003; Verevkin et al., 2006) started using
anonymous questionnaires to collect bycatch data
in Lake Ladoga. Continuation of this work in 2007-
2008 showed that the rates of ringed seal bycatch
had increased from an estimated 292 animals per
year in 2003 to 442 animals per year in 2008 in the
Leningrad Region alone (Verevkin et al., 2009). In
2012, bycatch for the entire lake, including both
the Leningrad Region and the Republic of Karelia
(Figure 1), was estimated at about 700 individuals
(Alekseev et al., 2012).

Ladoga ringed seals prey on a variety of fish,
including school fishes such as smelt (Osmerus
eperlanus) and vendace (or European cisco;
Coregonus albula), as well as larger species such
as zander (Sander lucioperca), European whitefish
(Coreogonus lavaretus), or trout (Salmo trutta)
(Sipild & Hyviérinen, 1998; Agafonova et al., 2007;
Trukhanova et al., 2012). In all survey years, fisher-
men typically reported high levels of seal depreda-
tion on these commercially important fish species

caught in nets and associated significant economic
losses due to seal-induced gear damage. Thus, many
groups of fishermen requested the government, so
far unsuccessfully, to consider de-listing the Ladoga
ringed seal from the Red Data Book, permitting
resumption of the seal harvest and allowing culls of
individuals coming to feed on netted fish.

Given the continued uncertainty of the Ladoga
ringed seal population status, persisting seal—fisher-
ies conflict in the region, and limited data on the
present-day rates of seal bycatch, we conducted
an interview-based survey of Ladoga ringed seal
bycatch in commercial fisheries during the 2019
fishing season (from January through December)
and assessed its impact on the population.

Methods

We conducted semistructured interviews and dis-
tributed questionnaires between September 2019
and February 2020 in the coastal settlements and
fishing ports of Lake Ladoga. These interviews
were retrospective, with fishermen’s reports cov-
ering their most recent fishing season between
January and December 2019. In total, the study
covered 13 main fishing locations in the Leningrad
Region and 10 in the Republic of Karelia.
State fisheries inspectors were interviewed in
Priozersky, Kirovsky, Volkhovsky, Pitkyarantsky,
Sortavalsky, Lahdenpohsky, and Olonetsky dis-
tricts. Subsequently, for the purposes of the anal-
ysis, these locations were combined into six sec-
tors (NW, NE, E. W, S, and SE; Figure 1)—these
were the same lake divisions that had been used
for questionnaire survey data analysis in 2007 and
2012 (Verevkin et al., 2009; Alekseev et al., 2012;
Trukhanova et al., 2012).

We asked individual entrepreneurs in the fish-
ing industry and members of fishing teams (where
“team” refers to a crew of one fishing boat operat-
ing under one fishing permit) to answer questions
regarding Ladoga ringed seal bycatch in fishing
gear. The questions included an assessment of fish-
ing effort, seal encounters, fishing efficiency, catch
and gear damage frequency according to season,
and the type of fishing gear used (see Appendix).
Information on the total number of fishing teams
registered in each region allowed us to calculate
the percentage of fishermen who provided data for
the survey. Due to a sufficiently complete and uni-
form coverage of all fishing areas of the lake, we
were able to estimate the total number of animals
(M) caught in fishing gear during the reporting
period of January to December 2019 as

i1 m;

n

M= x N
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Figure 1. Locations of the interviews in 2019-2020 and division of the Lake Ladoga area into fishing sectors (dotted line) for
analysis purposes. Dashed line indicates the border between the Republic of Karelia and the Leningrad Region.
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and

CI95% = M + 1.96 X a(M),

where M; = number of seals bycaught by team i,
n = number of teams that provided bycatch infor-
mation, N = total number of operating teams, CI
= confidence interval, and O = standard deviation.

We carried out the survey on the condition of
anonymity. The Federal Fisheries Agency (FFA)
and the Ladoga Lake Association of Fishermen
facilitated data collection. In addition to in-person
and telephone interviews, we posted on social
media written data requests and sent copies of
questionnaires (see Appendix) to state fisheries
management units in each of the three districts
adjacent to Lake Ladoga in the Leningrad Region
and four in the Republic of Karelia, as well as to
the North-Western division of the FFA. However,
no response to the social media requests has thus
far been received, so all information presented
herein was collected verbally with the exception
of the two FFA response letters which provided
information on the total number of issued fishing
permits for 2019.

To indirectly assess the state of commercial
fisheries as well as seal foraging, we collated and
analyzed data published in official sources on catch
trends in two principally harvested fish species in
the lake: (1) zander and (2) European whitefish.
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Results

Over the 6-month interview period (September
2019 to February 2020), we interviewed 64 fish-
ing teams working in Lake Ladoga and talked to
fisheries control officers in each of the six sectors
of the lake. The fisheries in Lake Ladoga have the
following structure: each individual entrepreneur
(IE) manages several teams (from one to a max.
of 17), and a team typically consists of one to four
people and operates one fishing vessel. A fishing
permit is obtained annually from a local division
of FFA for each team, so one individual entrepre-
neur might obtain several permits at a time and
redistribute them. Also, an IE might apply for
various types of fishing permits throughout the
year—for example, one IE/team might obtain a
permit to fish for smelt in the beginning of the
year and then apply for a permit for zander in
mid-season. This complicates monitoring fish-
ing effort. According to the FFA, they issued 306
permits (251 in the Leningrad Region and 55 in
the Republic of Karelia) in 2019, including 125
permits for teams engaged in smelt ice-fishing
only—such temporary teams are based exclu-
sively in the Southeastern sector. Since number of
fishing permits does not directly reflect number of
fishing teams, we used the total number of fish-
ing teams reported by the state fisheries inspector
in each region instead of the number of fishing
permits to estimate total effort and associated seal
bycatch (Table 1).

Table 1. Lake Ladoga fisheries statistics and seal bycatch rate in the 2019 fishing season (number of teams registered in 2011

is provided for comparison)

Registered IE/
teams N
(# of teams in

Interviewed
IE/teams'

Bycatch
reported  Bycatch
z": . cstimated

Sector 2011 and trend) n Gear Fish species & M

‘West 4/10 (14)) 4/10 Gill nets Vendace, zander, European whitefish 20 20

South 10/17 (21)) 7/12 Fyke nets, gill nets Zander, white fish, perch, bream, 45 64

vendace, northern pike

Southeast 15/25 (39)) 6/14 Fyke nets, gill nets, Zander, white fish, perch, 30 54
frame nets bream, smelt

East 3/16 (111) 2/8 Frame nets, zander Zander, European whitefish, 15 30

(capron) nets, “bar”  salmonids (Salvelinus lepechini),

net (stationary seine) northern pike

Northwest 12/17 (17) 9/12 Frame nets, gill nets Zander, white fish, S. lepechini, 30 43
northern pike

Northeast 6/12(29]) 3/8 Frame nets, gill nets Zander, white fish, S. lepechini, 24 36
northern pike

Total 50/97* (131])  31/64 164 247

'Number of individual entrepreneurs (IEs) interviewed/information provided for the following number of teams
*These numbers do not include 125 temporary specialized smelt teams operating only in April through June exclusively in
the Southeast sector. These teams were not considered when estimating bycatch rate.
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There are several types of gear currently used
in the lake (see Table 1): frame nets, gill nets, and
stationary seines are used in Karelia, while gill and
fyke nets (or a similar gear— “kurlyandki”) are used
in the Leningrad Region (Figure 2A-D). Trawling
was temporarily banned in the lake in 2018 because
it was leading to a significant decline in European
whitefish abundance over the last 50 years and
was considered a threat to passive types of fisher-
ies (Decree No. 328; Ministry of Agriculture of the
Russian Federation, 2019b). However, the ban was
lifted in 2020 due to bureaucratic delays in docu-
ment processing, and four trawlers resumed work-
ing on the lake.

C Without exception, all representatives of the
fishing industry working with frame and gill nets
reported frequent cases of damage to fishing gear
and catch caused by Ladoga ringed seals. The
teams that use fyke nets (mainly in the villages
of Kobona and Nazia) did not consider damage
caused by seals as significant since animals rarely
damaged strong netting, and cases when an animal
entered the fishing gear usually ended with the
seal being unable to get back out and dying in the
net. Moreover, the teams in Nazia began to use the
entrance gates to prevent seals from entering their
fyke nets and ruining the catch. It was noted, how-
Figure 2. Types of fishing gear used in Lake Ladoga: ever, that the gates often get broken by the animals.
(A) gill net, (B) frame net, (C) fyke net, and (D) stationary No other seal-exclusion methods such as com-
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Figure 3. Bycatch trend in Lake Ladoga in 2007 through 2019. Mean bycatch rate is estimated for all registered teams except
temporary smelt-specialized teams. *In 2007, the interviews were conducted only in the Leningrad Region, and the total
bycatch was not estimated in the East, Northeast, and Northwest sectors.
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Figure 4. Total allowable catch and actual catch of zander (A) and European whitefish (B) in Lake Ladoga in 2007
through 2018 (Federal State Budgetary Establishment “Berg State Research Institute on Lake and River Fisheries” [FSBSI
“GosNIORH”], 2016a, 2016b, 2017a, 2017b, 2019a, 2019b; Glushenko, 2019; Ministry of Agriculture of the Russian
Federation, 2018, 2019a, 2019b; Ministry of Natural Resources and Environment of the Russian Federation, 2020). Dotted

line = linear trend in catch.

etal., 1999; Barlow & Cameron, 2003) or seal-safe
gear (e.g., Calamnius et al., 2018) were reported to
be used anywhere in the study area, consistent with
Trukhanova et al.’s (2012) findings.

The respondents reported bycatch in all parts of
the lake between May and October. The first spike
in bycatch frequency occurred during May and
June after ice melted and seals transitioned from

annual molt to foraging, and the second occurred
from September through November. From June
to August, there was a reported decline in fishing
effort, mainly by small-scale fisheries for pike,
pike perch, catfish, common carp, Carassius spp.,
Pelecus cultratus, etc., and for other low-value
fishes, which reduced the overall frequency of
seal—fisheries interactions.
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The fishing effort in the lake has declined over
the past 8 years from 131 registered teams to 97,
not including temporary smelt-oriented units fish-
ing exclusively in April and May. The number of
teams declined in four out of the six sectors and
remained unchanged or increased in the remaining
two. Out of 64 teams that took part in the survey,
59.3% used gill nets exclusively; 26.6% used a
combination of gill and fyke nets; 10.9% used gill
and frame nets; 1.6% used gill, frame, and fyke
nets; and 1.6% used stationary seine in addition to
gillnet fishing. We recorded 164 reported bycatch
cases and estimated the overall mean bycatch rate
at 2.56 (SD = 1.65) seals per team per year. In
teams using fyke nets in addition to other types
of gear, mean bycatch rate was significantly
higher compared with those that do not use fyke
nets—3.65 (SD = 2.17; Wilcoxon test: W = 578;
p = 0.012) seals per team per year. Total bycatch
estimated for all fishing teams was M = 246 (CI
95% = 229 to 262), which is 2.9 times lower than
the numbers reported for 2011 (Figure 3).

Based on official statistics collated for the two
principally harvested fish species, official catches
of zander declined between 2007 and 2019, on aver-
age by 7.2% each year (SD = 19.89%) as shown in
Figure 4A, and the European whitefish catch decline
rate was 5.7% (SD = 23.22%) a year during the
same period (Figure 4B). Both zander and whitefish
were reported to be damaged by seals in nets. Other
species recorded among harvest losses were smelt,
vendace, northern pike (Esox lucius), perch (Perca
fluviatilis), and bream (Abramis brama).

Discussion

Seal entanglement in fishing gear has been a seri-
ous problem all over the world for centuries (e.g.,
Wilson, 2003; Fjilling, 2006). Animals of all ages
die in traps and gill nets, and it has been noted that
yearlings are the most vulnerable category. Seals
entrapped in nets were not necessarily trying to
feed from them (Wilson, 2003); however, fisher-
men worldwide consider these animals as direct
competitors for fish resources, causing significant
economic losses to the industry (e.g., Gulland,
1987; Bowen & Lidgard, 2013).

The seal—fisheries conflict in Lake Ladoga is not
a new phenomenon either. Fishermen have strug-
gled to keep their catch and gear safe for decades,
whereas seals have taken advantage of easy prey
already caught in the nets (Sokolov, 1958; Sipild
et al., 1996; Verevkin et al., 2006; Alekseev et al.,
2012; Trukhanova et al., 2012). Conflict intensity
depends on the prevailing fishing gear, lake pro-
ductivity cycle (Kudersky,2009), and the economic
situation in general. Alekseev et al. (2012) reported
a number of teams working in the South sector of

Lake Ladoga halting fishing effort during July and
August because losses were exceeding revenues.
The fuel costs alone could not be covered as the
amount of intact catch was negligible.

The bycatch rate differs from season to season.
The 2011 survey showed that more than 57% of
the total number of Ladoga ringed seals caught
per year were entangled in fishing gear in May
and June (Alekseev et al.,2012). This, in our opin-
ion, is related to the end of the lactation period
and weaning of pups who transition to indepen-
dent habitat exploration and foraging. Fishermen
reported a large percentage of animals under 20 kg
in their nets, which would correspond to young of
the year (Alekseev et al., 2012; Trukhanova et al.,
2012). The second spike of seal bycatch was
observed in October (about 15% of total annual
catch in 2011). Similar to 2011, no bycatch cases
between December and February were recorded
in the interviews; in November, March, and April,
bycatch was characterized as “occasional,” pri-
marily due to very little fishing effort in all areas
of the lake.

The respondents reported bycatch in all parts
of the lake between May and October. Similar
to past surveys in 2007 and 2011, we identified
two seasonal spikes in bycatch in 2019. The first
occurred during May and June after the ice melted
and seals were transitioning from annual molt to
foraging. The second spike occurred in autumn
when a major part of the population comes to
the south and southeastern parts of the lake and
stays there until the ice begins to form (Bychkov
& Antoniuk, 1975; Filatov, 1978). There, Ladoga
ringed seals often gather in coastal haulouts, may
enter artificial channels in the Novaya Ladoga area,
and are sometimes seen resting on the banks of the
Volkhov River, resting on shore a considerable dis-
tance from the lake. This coincides with a period of
active fishing of European whitefish and pike perch
in the river mouths with strong netting gear, result-
ing in an increased bycatch rate. In April and May,
smelt fishing takes place in all ice-covered areas
of the lake—from the shoreline up to 10 km from
shore. During the 2019 smelt season, the number
of fishing teams increased temporarily from 97
to 222. Small mesh gill nets and fishing rods are
used in this type of fishery, which does not seem
to cause major problems to the seals as the nets are
constantly monitored, and the netting is generally
very weak and can be torn apart by seals.

According to this study’s results, fyke nets pose
the primary threat to Ladoga ringed seals among
all other types of gear used in the lake. The teams
using fyke nets are based mostly in the South sector
of the lake and contribute almost 1.5 times more to
the overall bycatch compared with the lake-wide
mean bycatch rate.
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It is hard to assess whether the negative changes
in fish catches in 2007 through 2018 were caused
by declines of stocks of certain fish species, which,
in turn, could cause Ladoga ringed seals to start
raiding nets. Fish stock assessments are typically
based on the reported catch and quota fulfillment
from the previous year (see Figure 4). Both are
believed to be largely unreliable —unreported catch
by commercial fisheries alone was estimated at a
minimum of 20% of the reported catches for 1999
through 2007 (Georgiev & Cherepanova, 2011),
while the amount of fish caught illegally by poach-
ers and unlicensed fishermen is unknown. Assumed
decline in fish stocks might be associated with the
natural cycle of the lake system (Kudersky, 2009)
in addition to being a consequence of hidden over-
fishing or effort decline.

The ban on trawling in Lake Ladoga, which
occurred in 2018 (Decree No. 328; Ministry of
Agriculture of the Russian Federation, 2019b)—
that is, between the 2011 survey and the present
study—likely had a positive impact on school-
ing fishes such as smelt and vendace, which
were thought to have been previously overfished
(Shurukhin, 2018). Consequently, the whitefish and
zander foraging base started to restore without the
trawling. These two factors might be advantageous
for Ladoga ringed seals who might be less likely
to feed exclusively on nets during certain months
in certain areas. However, the trawling resumed in
2020, and it is not yet clear when the permanent
ban will be in place.

We observed a general transition from large-scale
to small-scale individual fisheries that most people
explained by the cheaper operation and mainte-
nance of small boats compared with larger vessels.
Transition from fyke nets, trawls, and traps to light
gill nets and frame nets with thin monofilament net-
ting is also largely associated with a lower cost as
such gear can be replaced every year which avoids
expensive and labor-consuming repairs. Thin net-
ting is easily torn apart by seals, thus reducing the
bycatch and limiting it to young animals.

Although ice fishing is relatively harmless to the
Ladoga ringed seals in terms of bycatch, it is never-
theless considered to be a major disturbance factor
during the seal’s spring breeding season. This occurs
because much of the ice that is potentially suitable
for female seal birth lairs is occupied by fishermen
or used for transportation (Trukhanova et al., 2013).
However, this type of fishery is currently extremely
unprofitable because of the high cost of logistics and
the complexity of setting fishing gear in the winter.
This might result in an eventual reduction of human
presence on the ice during the spring.

All of these trends are indicative of economic
problems in the lake fisheries sector. They never-
theless suggest a possible trend towards reduction

of seal-fisheries conflict. The 65.9% decrease in
seal bycatch rate compared with 2011 is clearly
not only associated with the decline in number of
teams on the lake because there has been an over-
all 54% decrease in the mean number of bycaught
seals per fishing team between 2011 and 2019.
Unfortunately, there are no reliable data on trends
in seal-induced economic losses since these are
assessed subjectively by each fishing team.

Based on our experience, it is difficult to obtain
reliable information from fishermen about their
interactions with Ladoga ringed seals since the ani-
mals are red-listed and respondents fear fines for
incidental catches or harm to the species. Moreover,
fishermen are reluctant to cooperate with the inter-
viewers as they do not see any practical benefit in
this collaboration. This is why a long-term bycatch
monitoring program, enabling a trusting relationship
to develop with representatives of the fishing indus-
try through years of meetings and conversations, is
essential to monitor the level of threat coming from
bycatch and to take steps towards mitigation of seal-
induced gear and catch damage. For the purpose of
our survey, we made an assumption that the fishing
teams who agreed to participate in the study pro-
vided reliable data or, at the very least, reported the
minimum bycatch rate which allowed us to indicate
the existence of the problem in any given area. The
overall 2019 bycatch estimate might be biased low
due to the above-mentioned reasons, but so are the
estimates from the early 2000s. Therefore, we can
assume that the bycatch monitoring program allows
us to capture the general trend in this parameter,
even taking into account a certain level of underre-
porting. Moreover, an interview-based study proved
to be an effective approach to reveal the nature of
seal—fisheries interactions.

Regardless of the possible improvement of the
situation around seal-fisheries conflict, bycatch con-
tinues to be a significant threat to the subspecies, and
its effect can be aggravated even further by the warm-
ing climate and deterioration of the breeding habitat
available to the Ladoga ringed seals each spring. It is
clear that further mitigation of seal-fisheries conflict
should be approached through an introduction of seal-
safe fishing gear and spatial and/or temporal separa-
tion of conflicting parties but not by either a seal pop-
ulation cull or by eliminating individuals specializing
in depredation on nets. Bycatch of young-of-the-year
is viewed globally as a major threat to population
growth (Hérkonen et al., 2012; Jounela et al., 2019).
Specific steps, therefore, need to be taken to pro-
tect juveniles, especially as they disperse from natal
sites as the ice melts. At the same time, it is essen-
tial to take further practical steps to minimize fisher-
ies losses, further reduce seal bycatch, and increase
public understanding of the role of the Ladoga ringed
seal in the ecosystem and its conservation needs.
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Appendix: Anonymous Questionnaire Used
in Fisheries Survey (Translated from Russian to English)

Study on the Impact of Seals on the Fishery in Lake Ladoga

The survey is completely anonymous, and the information collected will be used solely for scientific
purposes!

Date Location 1D

What fish species do you catch?

Which fishing gear do you use and in what quantity? (For nets, provide total length.)

What is the average depth for your gear deployment?

What months do you observe seals in your area?

What fish species do seals eat out of your fishing gear?

Which fish species are not damaged by the seals in the nets?

How many seals did you bycatch in the previous fishing season (2019)?

How would you assess your personal economic losses caused by seals (amount of spoiled catch in kg
or %, number of damaged nets, costs for buying new nets or repairs, etc.)?

Additional comments or information

Full name, contact phone number, e-mail (optional)






