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6.3. REGISTRATION OF THE
SPAWNING STOCKS

Before 1959, the number of spawning
stocks was determined by projected routes
because the fishing was spread across a
vast area from the Pechora Bay to the
spawning tributaries of the Pechora. The
harvesting was done by a wide variety
fishing gear cast and drift nets, trap nets
and other. In 1958, the existing harvesting
on the tributaries, all along the main
Pechora channel and the Pechora Bay, was
terminated. In 1959, the salmon fishing was
concentrated at the net barriers in the
Pechora delta in the channels of the Malaya
Pechora (the area of Olkhovy Kuhst) and
the Kyuskaya Pechora (Figure 27). The
third (open for shipping) channel the
Bolshaya (Big) Pechora remained open. It is
important to point out that judging from
the data of the control; only a small part of
the spawning stock migrates along the
Bolshaya Pechora channel. The main
spawning stock migrates by the Malaya
Pechora. The fish registering station was
installed at the river section 1 km and from
3 m to 8 m deep.
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Figure 27. Fish registering station at the Malaya Pechora, 1959 (left — general view of the station,

The fish registering station at the
Malaya Pechora had several functions:

1. A part of the spawning stocks was
removed in catches; the removal quota was
annually defined by researchers on the
basis of the data on migrating numbers
(Figure 28).

2. Salmon migrating to the spawning
areas was registered while passing the
station. The trap-nets were equipped by
special passage channels that let the station
workers visually register the fish allowed
out of the traps. The registration of the
passing fish was carried out jointly by
researchers and the fishing inspection
(Figure 29). In 1959, the 50/50 rule was
introduced: 50% of the stock was removed
and the other half was allowed to spawn.
As the stock size started dropping the rule
was corrected: removal was down to 40
and then to 30% (1970s-80s).

Salmon caught in the traps was
registered daily. The number of the
removed fish and the number of the
passing fish was recorded. An individual
count of the released fish was done at the
moment of their release from the traps
(Figure 29).

Figure 28. Inspection of traps at the fish registering station and salmon removal, 1970s
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Figure 29. The passages in the trap-nets at the fish registering station, 1960s-1980s.
1 - the passage unit out of the operations; 2 and 3 — registering of the released fish;
4 — completion of passage

6.4. VARIATIONS IN NATURAL
REPRODUCTION

In better years (1950s-1960s), the density
of the smolt distribution was 9-10 m?2 per
one parr (0.11 ind/m?) (Vladimirskaya,
1957, Kornilova, 1967). At the moment the
salmon smolts have a very low density.

In 1997-2006, on the basis of the control
catches (individuals in one catch by one
draught) we calculated an average density
of parrs: 0.007 ind/m?in the Pizhma, 0.026
ind./m? in the Unya. Thus, in 1997-2006,
the density was one parr per 140 m?2 in the
Pizhma, 38.5 m? in the Unya. The most
complete set of data on salmon distribution
density was collected during the field work

in the Upper Pechora. In 1997-2006, the
average parr density in the spawning
grounds of the Upper Pechora made 0.032
ind/m?2 or 31.2 m2 per 1 parr (Table 19).

The lowest density of juvenile salmon,
by the area inhabited in the spawning and
nursery grounds, was recorded 1997. While
in 1991-96 in the Upper Pechora the parr
density dropped against 1980s (before the
fishing ban) by 3.2 times, in 1997, juvenile
salmons were even rarer (almost by 5
times) than in the same period. Since 1998,
there has been a gradual rise of juvenile
salmon numbers, which is obvious from
the growth of area distribution densities:
from 0.026 ind/m? in 1991-1996 up to
0.032 ind/m? in 1997-2006.

Table 19. Results of juvenile salmon registration in the Pechora tributaries

Tributaries Years
1953-1956 | 1981, 1983-1989 | 1986-1989 | 1991-1996 | 1997-2006
Parr density, ind./m>
The Upper Pechora 0.110" 0.083 0.068 0.026 0.032%*
The Unya - 0.069* - - 0.026
The Pizhma - 0.025 0.022 0.0057 0.007
Spawning and nursery area per one parr, m
The Upper Pechora 9.0° 12.0 14.7 41.5 37.7
The Unya - 12.5% - - 71.0
The Pizhma - 40.0 46.0 178.8 159.9

Note*: according to M.I.Vladimirskaya (1957)
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7. Use of Pechora Salmon
Resources

7.1. HISTORY OF HARVESTING

The population of the Pechora salmon
before the commercial fishing on 1989 was
the largest in the European North of Russia
in absolute numbers of spawning stocks.
The mean annual catches in the periods
when the population was not experiencing
high anthropogenic pressure, such as in the
period of 1923-1968, were at the level of
300-350 tons. The catches varied during the
periods: from 486 tons in 1956-1960 down
to 150 tons in 1981-1985 (Figure 30).

The maximum harvesting was noted in
the five pre-war years and in 1950s. In
separate years of 1950s, the removal

volume reached 750 tons. In those years,
70% of the spawning stock was removed
(Novikov, 1965). Warnings about a
dangerous exhaustion of the resources
were expressed by the Russian Academy of
Sciences (Komi branch) and the researchers
of SevPINRO. By their joint initiative and
by their efforts, the harvesting of salmon in
late 1950s was crucially restructured. By
concentrating harvesting, the commercial
pressure on the spawning stock was
lowered and from that time it did not
exceed 50%. The volumes of catches
dropped totalling 250 tons in 1960s. Since
1969, foreign fishing fleet began harvesting
the Pechora salmon in its sea feeding

PERIODS

Figure 30. Commercial catches of salmon in the Pechora in 1923-1988
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Table 20. The coefficient of the Pechora salmon brood returns during the sea harvesting

period in the Norwegian Sea in 1969-1987

Feeding period Before 1969 | 1969-1975 | 1976-1980 | 1981-1984 | 1985-1987
in the sea
Coefficient of returns 2.54 1.37 2.48 1.27 1.93

regions. The comparative statistics of sea
harvesting in different regions and in the
Pechora, number of sea marked fish,
marked returns to the Pechora and
registering of spawning stocks with traces
of sea harvesting (hooks, net mesh traces,
traumas from hooks and drifting gear),
analysis of parents and broods ratio, all this
allows to make a conclusion that the
Pechora salmon had been under the
highest pressure during the sea commercial
fishing in the Norwegian Sea to the north
of 67° (Antonova, Chuksina, 1987).
Statistically, the salmon harvesting had
been carried out in the region since 1968 till
1982 and had two peaks: 1969-1972 and
1981-1983. In these very vyears, the
coefficients of broods returning from the
parent stocks sharply dropped (Table 20).
In certain years (1969-1983), the sea
harvesting would remove about 60% of the
Pechora spawning stock. Beginning from
1976, the generations (broods) from the sea
harvested parental stocks of 1969 and the
following years started to get back to the
Pechora. The catches volumes in that
period were low for the following reasons:
removal of a large part of the stock, returns
of earlier harvested parental stocks, lower
harvesting pressure in the river (for smaller

volume stocks the removal rate in the
Soviet Union was set at 40% and even 30%
against the earlier rates of 50% to support
the reproduction).

The foreign sea harvesting was stopped
in 1982 by an international convention. The
return coefficient for the Pechora salmon
grew, there was a hope for revival of the
stock resources and catches of standard
long term mean rate. However, considering
the fact that the returns from the small size
parental stocks should be few up until
1992, SvePINRO insisted on keeping the
harvesting pressure on the spawning stock
in the downstream areas as low as before
during in 1986-1992.

History has its own course: since 1989
the fishing was banned on the basis of the
data about the diminishing size of the
stocks. SevPINRO never considered there
were objective reasons for that ban.

7.2. DYNAMICS OF THE RESOURCES

The mean annual size of the Pechora
stock in the years of satisfactory reserves
(1923-1968) was about 80,000 individuals
(Table 21). The stock size varied
considerably even in that period from 30-50

Table 21. Size of the Pechora salmon spawning stocks, in thousands
Periods Mean annual size Fluctuations in Stock condition in period
years
1923-1968 79.4 30.8-141.8 Satisfactory
1969-1981 63.4 37.9-103.7 Foreign harvesting in the sea
1982-1991 54.1 40.2-73.1 Small size generations return
1992-1995 66.0 52-80 Regeneration of reserves after the
fishing ban introduction
1996- 2005 46.1 27-84 Sharp rise of poaching
1996-2000 56.2 40-84
2001-2005 36.0 27-45
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thousand individuals to 100-140 thousand
individuals. The fluctuations up until 1960s
were mainly caused by natural factors.

In 1970s, the size of the stocks coming
from the sea in the river dropped down to
60 thousand individuals (mean annual
value for the period of 1969-1981 was
63,400 individuals). The main reason for
this was the pressure of the commercial
harvesting in the sea areas that started
since 1969 in the feeding sites of the
Pechora salmon. The 1982 international
convention stopped harvesting of salmon
in the Northern Atlantic but the size of the
returning Pechora stocks remained low
because of small size generations resulted
in small size returns (caused by doubled
pressure of the sea and river harvesting).
The mean annual size of the stock in the
period of 1982-1991 was 54,100 individuals.
The size fluctuations are obvious in this
period but the fluctuation amplitudes were
considerably lower. It may be attributed to
both natural conditions and human
pressure factors. In 1969-1982, overfishing
was the main factor that affected the stock
size (foreign harvesting in the sea and
home fishing in the river). Since 1989 up to
present, it is also uncontrolled poaching in
the river.

The difficult period for the Pechora
salmon ended in 1992: the broods of the
generations saved by the international
convention of 1982 began to return to the
river. The size of the spawning stocks in
1992-1995 grew to 66,000 individuals; the
scientists forecasted a further growth to
earlier mean values. But the long term
forecast of those years did not come true:
1996-2005 the mean annual size of the
spawning stock was 46,100.

The period of 2001-2005 is characterized
by extremely low numbers of running
salmon stocks: the mean value for the
period was 36,000 with fluctuations from
27,000 to 45,000. Their parental stocks
(1994-1998) made 57,800 with fluctuations
from 40,000 to 80,000. The reproduction

coefficient of the period was constantly
lower than 1.00 and was on the average
0.64 with fluctuations from 0.52 up to 0.85,
which is connected to the conditions in the
sea habitat of the Pechora salmon.
Unfortunately, the Russian studies of the
sea habitat and life period of the salmon
has been insufficient and now this direction
of research has been stopped completely.
We can follow up the conditions there
indirectly by analyzing the hydrological
situation. In cooperation with the GOIN
(Saint-Petresburg) in  2002-2004, we
conducted the multifactor analysis, which
is based upon the correlation of the stock
sizes of the Pechora salmon during the long
period and the climatic indicators: types of
atmospheric circulation over the Atlantic-
European sector of the Northern
hemisphere and solar radiation (Smirnova
et al., 2004). With the help of the analysis
we have discovered a tendency toward
lower stock sizes up until 2007, after 2008
we expect a rise in stock size.

In these conditions, it is very important
to carry out a whole complex of measures
in the home waters including the sea areas.
Return counts (monitoring in the
downstream areas) allow wus to track
tendencies in the return coefficient
changes. Juvenile salmon registering at the
spawning and nursery grounds
(monitoring at the control sites of the
pawning tributaries) helps to make
corrections in projected stock sizes in the
view of harvesting (if it exists) and
poaching threats as well as hydrological
changes in the spawning locations and
feeding in the river. Besides, during these
types of work we collect biological
samples, monitor variations of biological
parameters, physiological aspects of
salmon sea life (when they enter the river)
and on the spawning locations, all these
factors allow us to assess the modern
situation of the population and appraise a
potential use of the reserves and calculate
the size of total allowable catches.
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7.3. CONCEPT OF SALMON STOCKS
MANAGEMENT

The period of regulated removal (for
commerce, planning and research) for the
Pechora salmon, carried out at the fish
registering station in the Pechora delta
during 30 years in the period from 1959 till
1988 and other stations in the Murmansk
region showed a possibility of effective
management of salmon resources even
with the equal ratio of the removed and
released share of the stock passing to the
spawning areas. And even though the
people behind the authoritarian concept
consider that ”...removal standard of 50%
should be looked upon as a palliative on
the way to a scientific justification of any
harvesting model or each river or a group
(of rivers) with similar reproductive
conditions ...”, the size of the spawning
stocks were steadily high and there was no
fear over natural reproduction of the
populations. At this very moment, on the
basis of the research data collected by
SevPINRO, for the first time in the world,
people conceived and began to wuse
principles of precautious approach to total
admissible catch assessment and use of the
Atlantic salmon stocks. (Studenov, 2005a,
2005b, 2005¢, 2006). After the removal of
the fish registering station, studies of
spawning stock were thrown back to the
level of the 1950s. The regulated harvesting
was everywhere replaced by unregulated
fishing  that showed a lack of
understanding that there is a necessity of
universal control policy of resources
management and a complete impotence of
regulating authorities.

At the moment, it is absolutely clear that
the 1988 salmon fishing ban and the
decision to remove the registering station
were completely unjustified and irrational
and populist-minded actions and led to a
size reduction of one of the largest stocks of
Atlantic salmon. Despite the dropping

numbers, the stock size of the Pechora
salmon still has a potential of being
stabilized thanks to measures aimed at
natural = reproduction  stability and
reduction of uncontrolled fishing. This,
first of all, is limitations in use of resources
such as regulated commercial harvesting
and game fishing. Both kinds of fishing can
help with easing social tension. First of all,
fishing has always been a traditional trade
for local rural population in the
downstream areas of the Pechora.
Traditionally, for local people, whether
they were working in fishing communities
or in Soviet fishing cooperatives, fishing
was the main source of income. Unable to
fish, the people in local villages were
deprived of regular income and were
forced into poaching because there are no
alternative ways of making a living in these
areas. It is obvious that at present the
reduced resources are unable to provide a
full-fledged commercial harvesting. It is
possible that both commercial and game
fishing under the present circumstances
will not be allowed every year until the full
restoration of resources. However, right
now, we can clear see that there is a
necessity of directing efforts toward
reinstallation of fish registering stations,
first of all, for assessment and further
development  of  socially  oriented
management of salmon  resources
(Studenov, 2005). In this regard, SevPINRO
took the following steps:

1. We have worked out a model of
calculating optimal fullness of spawning
grounds for brood salmon. In this model,
we take in consideration both modern
biological indicators of spawning stocks
and historical level of natural reproduction.

2. We came up with a proposal on
how to develop commercial fishing
without a registering station.

3. We drafted new game fishing
principles.
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8. Conclusion

There are 32 fish species in the Pechora
River basin. According to the SevPINRO
field research, the spawning and nursery
grounds used by salmon in the tributaries
of the Northern Ural are also shared by 15
more fish species, the corresponding
numbers of fish species in the Sub-polar
Ural is 21, in the tributaries of the Timano
Range there are 15 species, and in all the
salmon rivers there are 22 of them.

One of the most valuable fish species
living in the Pechora is salmon (Salmo salar
Linnaeus, 1758). The salmon is reproduced
in ten Pechora tributaries of first order and
in the upstream of the Pechora itself.
Spawning of salmon is also observed in
numerous tributaries of second order.
These tributaries provide most favourable
conditions for reproduction.

High volumes and biomass of
invertebrates on the rocky riverbeds of the
rivers in the Urals and the Timano Range
provide good forage reserve for the fish.
According Yu.A.Shustov, the Pechora
tributaries could be described as rivers
with an average level of feed base supply.

Parrs of the Atlantic salmon from
spawning tributaries of the Pechora spend
3-4 years in the river (most of them leave
the river at the age of 4+. Length and
weight parameters of local parrs are lower
compared with parrs from larger river
systems of the White Sea (the Northern
Dvina, the Mezen and the Onega). This can
be attributed to more severe hydrological
conditions that affect development of food
base, duration of active feeding period and
a course of physiological processes.

Smolts are represented by age classes
from 2 up to 5+, ages of 3 - 3+ and 4 - 4+
are dominant. Sex ratio of females and
males among migrating smolts is equal.
Average length of smolts is about 15 cm,
weight is about 35 g.

Mean run duration of the Pechora
spawning stock is from 60 to 90 days

depending on weather and water
conditions. The main biological parameters
of fish in the spawning stocks: length and
weight vary within very wide limits and
depend on what specific population,
biological group, age class and sex they
belong to. Conditions of sea feeding also
affect physical parameters. The average
length of fish in spawning stocks of 1970-
2003 was 80.7 cm; the average weight for
the same period was 6.2 kg. The sex ratio of
females and males in spawning stocks
varies considerably changing for the period
from 1970 to 2003 from 1.1:1 up to 2.9:1
having a mean value of 2.0:1. The absolute
age of spawning stocks is calculated to be
form mainly by fish of 6+ and 5+ classes.
By the sea age the core of the spawning
stocks is comprised of fish of px2+ class.
On the whole, changes of biological
parameters of the Pechora salmon are
mainly attributed to changes of habitat
conditions, which remain within the limits
of specific characteristics.

In favourable years (1950s-1960s), the
density distribution of salmon was at the
level of 9-10 m?2 per parr. Now juveniles are
extremely dispersed, that is connected to a
high level of poaching in the basin.

Maximum catches of salmon were
observed in the five pre-war years and in
1950s. In some years of 1950s, the removal
volume reached 750 tons per year. In those
years, 70% of the spawning stock was
removed (Novikov, 1965). Fears about a
dangerous exhaustion of the resources
were expressed by the Russian Academy of
Sciences (Komi branch) and the researchers
of SevPINRO. By their joint initiative and
by their efforts, harvesting of salmon in late
1950s was crucially restructured. By
concentrating harvesting, the commercial
pressure on the spawning stock was
lowered and from that time it did not
exceed 50%. The volumes of -catches
dropped totalling 250 tons in 1960s. Since
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1969, foreign fishing fleet began harvesting
the Pechora salmon in its sea feeding
regions. The comparative statistics of sea
harvesting in different regions and in the
Pechora, number of sea marked fish,
marked returns to the Pechora and
registering of spawning stocks with traces
of sea harvesting (hooks, net mesh traces,
traumas from hooks and drifting gear),
analysis of parents and broods ratio, all this
allows to make a conclusion that the
Pechora salmon had been under the
highest pressure during the sea commercial
fishing in the Norwegian Sea to the north
of 67° (Antonova, Chuksina, 1987).
Statistically, the salmon harvesting had
been carried out in the region since 1968 till
1982 and had two peaks: 1969-1972 and
1981-1983. In these very vyears, the
coefficients of broods returning from the
parent stocks sharply dropped (Table 20).

In certain years (1969-1983), the sea
harvesting would remove about 60% of the
Pechora spawning stock. Beginning from
1976, the generations (broods) from the sea
harvested parental stocks of 1969 and the
following years started to get back to the
Pechora. The catches volumes in that
period were low for the following reasons:
removal of a large part of the stock, returns
of earlier harvested parental stocks, lower
harvesting pressure in the river (for smaller
volume stocks the removal rate in the
Soviet Union was set at 40% and even 30%
against the earlier rates of 50% to support
the reproduction).

The foreign sea harvesting was stopped
in 1982 by an international convention. The
return coefficient for the Pechora salmon
grew, there was a hope for revival of the
stock resources and catches of standard
long term mean rate. However, considering
the fact that the returns from the small size
parental stocks should be few up until
1992, SvePINRO insisted on keeping the
harvesting pressure on the spawning stock
in the downstream areas as low as before
during in 1986-1992.

History has its own course: since 1989,
the fishing was banned on the basis of the
data about the diminishing size of the

stocks. SevPINRO never considered there
was an objective reason for this ban.

At the moment, it is absolutely clear that
the 1988 salmon fishing ban and the
decision to remove the registering station
were completely unjustified and irrational
and populist-minded actions and led to a
size reduction of one of the largest stocks of
Atlantic salmon. Despite the dropping
numbers, the stock size of the Pechora
salmon still has a potential of being
stabilized thanks to measures aimed at
natural  reproduction  stability = and
reduction of uncontrolled fishing. This,
first of all, is limitations in use of resources
such as regulated commercial harvesting
and game fishing. Both kinds of fishing can
help with easing social tension. First of all,
fishing has always been a traditional trade
for local rural population in the
downstream areas of the Pechora.
Traditionally, for local people, whether
they were working in fishing communities
or in Soviet fishing cooperatives, fishing
was the main source of income. Unable to
fish, the people in local villages were
deprived of regular income and were
forced into poaching because there are no
alternative ways of making a living in these
areas. It is obvious that at present the
reduced resources are unable to provide a
full-fledged commercial harvesting. It is
possible that both commercial and game
fishing under the present circumstances
will not be allowed to take place every year
until the full restoration of resources.
However, right now, we can clearly see
that there is a necessity of directing efforts
toward reinstallation of fish registering
stations, first of all, for assessment and
further development of socially oriented
management of salmon resources. In this
regard, SevPINRO elaborated the following:

1. Model of calculating optimal fullness
of spawning grounds for brood salmon. In
this model we take in view both modern
biological indicators of spawning stocks
and historical level of natural reproduction.

2. Proposal of developing commercial
fishing without fish registering stations.

3. New game fishing principles.
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