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TAIMEN AND LENOK IN THE RUSSIAN FAR
EAST: COMMERCIAL RESOURCES OR
TARGETS FOR PRESERVATION?

By Xanthippe Augerot

Sakhalin taimen Parahucho perryi, its ancient forebear the Siberian
taimen Hucho taimen, and two species of lenok Brachymystax lenok
and Brachymystax savinovi are virtually ignored by fisheries managers
in the Russian Far East because they are not available in commercial
quantities. However, they have long been favorites for subsistence and
recreational fishing. Life history information and data regarding species
distribution is very spotty. Available data indicates that the abundance
of these fishes is declining, with the Sakhalin taimen the most threatened
at this time. The range of these fishes has also declined during this
century. This report aims to familiarize a broader audience with the
plight of these fishes, in order that their decline may be halted and
some populations perhaps restored.

The authors of the report, Sergey Zolotukhin and Anatolii
Semenchenko, are both fish biologists with the federal network of
fisheries research institutes in the Russian Far East, known collectively
as TINRO. Together, they have over forty years of experience on the
rivers of Primorsky and Khabarovsk Territories in the southern Russian
Far East. Much of this report is based on their expert knowledge and
first-hand observation. Where available, the authors made use of
government harvest data, monitoring and research materials from
Primorrybvod, Amurrybvod and TINRO. Life history information is
drawn from the scientific literature and personal observations by the
authors.

The Asiatic salmonids Hucho, Parahucho and Brachymstax have
long been considered primitive salmonid genera, but their taxonomy
and evolutionary relationship to the better-studied Oncorhynchus
(Pacific salmon), Salvelinus (chars) and Salmo (trouts) are still poorly
understood. Recent genetic research indicates that while Parahucho
perryi, the semi-anadromous Sakhalin taimen, is an ancient salmonid,
the resident Siberian taimen Hucho taimen and lenok Brachymystax
lenok are much more similar genetically and should be considered
the younger species. The concurrence of increased access to remote
Russian river basins, more communication with Russian fishery
biologists and the decline of these species creates a window of
opportunity for both basic research and for efforts to forestall the
decline of the Sakhalin taimen, which is endemic to Primorye,
Sakhalin and northern Japan.

The report focuses predominantly on Sakhalin taimen, and
secondarily on Siberian taimen and the two species of Brachymystax.
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Geographic distribution of lenok and taimen

Siberian taimen has a much greater geographic range than that of
the Sakhalin taimen, and is much more closely related to European
Hucho species. Siberian taimen Hucho taimen is found from the Urals
across Siberia and throughout the Amur River basin, including the
Ussuri River and Lake Khanka. It does not occur on Sakhalin Island.
In contrast, the historical geographic range of Sakhalin taimen on the
Asian continent is thought to be from Cape Gamov on Peter the
Great Bay northward along the shores of the Japan Sea to the Uda
River basin on the Sea of Okhotsk. They are also found on Sakhalin
Island, the southern Kurile Islands, northern Honshu, and Hokkaido.
This report focuses on Sakhalin taimen residing in the Sikhote-Alin
drainages flowing eastward into the Japan Sea in the Primorye and
Khabarovsk Territories of the southern Russian Far East.

The geographic limits of the long-snouted (subterminal) lenok are
poorly defined, due to lack of study. It is found throughout most of the
Amur River basin, except the headwaters; in the North Korean Yalu
and Tumangan rivers to the south, and as far north as the Uda River.
Long-snouted lenok is also found in some of the northwestern Sakhalin
Island rivers, flowing into the Amur Liman (Amur River Estuary),
the Japan Sea.

The short-snouted (terminal) lenok is found in Arctic rivers from
the Ob to the Kolyma, as well as in the Amur River basin and most
of the mainland Japan Sea drainages. Its north-south range along the
western Pacific is thought to be from the Yalu River in North Korea
to the Uda River in Khabarovsk Territory. It does not occur on Sakhalin
Island.

Distribution becomes more spotty in a northerly direction along
the Russian Japan Sea coast. None of the boundaries of the range are
known with confidence, as many of the rivers in this region have not
been well-studied. Historical and contemporary distribution appear to
coincide, with the exception of a handful of rivers where short-snouted
lenok are now limited to headwater reaches. The authors focus on
lenok status and distribution in the Amur-Ussuri basin, and in the
Japan Sea drainages.

Sakhalin taimen life history

Sakhalin taimen is one of eleven semi-anadromous species found
along the shores of the Japan Sea, five of which are endemic to the
area. Some of the others are white-spotted char or kundzha Salvelinus
leucomaenis, southern anadromous Dolly Varden Salvelinus malma
kraschennikovi, several smelt species, and two red-finned carps
Tribolodon brandti and T. hakonensis. There are also two semi-
anadromous sculpins and a stickleback. The fish communities in the
coastal rivers are comprised of many slow-growing, long-lived fishes,
probably due to the environmental stability of this geographic area.
Sakhalin taimen are a good example. They do not reach reproductive
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maturity until the age of 7 or 8 years, and do not reach their peak
fecundity until about 15 years of age.

Spawning occurs after the rivers are free of ice, in late April -
early May. Spawning occurs in mainstem reaches as well as low-
gradient tributaries, usually along the lower edge of a pool or glide
just before a riffle, where gravels are well irrigated by micro-
downwelling . Many spawning areas are stable across the years. Taimen
may have already paired off by the time they enter the rivers to
spawn, though competitive behavior on the spawning grounds has
also been observed. Sakhalin taimen appear to have a very strong
affinity for their natal rivers, residing mostly in the lower reaches,
estuaries and bays. There is no evidence of long-distance migration,
and there are no data regarding straying.

Migratory patterns vary with taimen age and feeding habits. For
the first year or so, taimen are bottom-feeders and rarely eat fish,
inhabiting slow-water portions of stream channels such as alcoves,
pools, and slow-moving backwaters with abundant cover. This is in
contrast to juvenile cherry and coho salmon, Dolly Varden and white-
spotted char, which all prefer faster water. When juvenile taimen
become predatory, they distribute themselves throughout the
drainages, preferring headwater reaches where prey such as small
cyprinids are readily available. By 5-7 years of age, Sakhalin taimen
become primarily estuarine feeders. Mature taimen rarely migrate to
the headwaters, preferring large prey, and are usually found in the
brackish reaches of basins and in the estuaries.

There are two adult migrations into freshwater each year - the
spawning migration in late April - early May and the overwintering
migration from mid-September to late October. The spawning
migration likely coincides with peak snow melt runoff in early May,
but it may extend as late as early June. Mature taimen leave the river
soon after spawning. Both the mature fish and juveniles between 2-
7 years feed in brackish water near the river mouths. Fish dominates
taimen diets year-round on the mainland coast of the Sea of Japan,
whereas Sakhalin Island taimen shift to shellfish with the move to
brackish water. Taimen do not enter marine waters during the summer,
but may make short excursions into fresh water. Winter rearing habitat
consists primarily of pools and deep glides in the lower reaches of
the river. Sakhalin taimen migrate out into the estuaries in early
spring, following the smelt and lamprey which they prey on.

By virtue of their slow growth and semi-anadromous nature, Sakhalin
taimen are highly vulnerable to overfishing. As juveniles, taimen rear in
slow waters throughout coastal watersheds. When the approach maturity,
they become more available, preferring lower river reaches, brackish
water and estuarine areas. Sakhalin taimen can be harvested during
their multi ple migrations in and out of brackish water each year.Russian
nets selectively harvest the larger fishes, which truncates the population
structure and eliminates many taimen prior to attaining peak fecundity.
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Life histories of Siberian taimen and the lenoks in the southern

Russian Far East

Siberian taimen spend their first year in shallows along with juvenile
lenoks, feeding on benthic invertebrates. The first winter and second
year are spent in deeper waters of alcoves, side-channels and pools,
also feeding on benthos. Juvenile taimen migrate downstream during
this period, holding in areas with good cover and food availability. In
their third year, Siberian taimen become carnivorous and migrate
both up- and downstream. As they increase in size, taimen seek out
ever deeper feeding and overwintering habitat, thus migration distances
increase. The popular belief is that older taimen establish overwintering
sites to which they return over the years. There is no firm evidence
that mature taimen migrate from tributary basins into the mainstem
Ussuri or Amur rivers. Most are thought to remain in their natal
streams.

Ussuri River lenoks are similar biologically, but have distinct life
histories, particularly seasonal migration patterns. Both long- and short-
snouted juveniles spend their first summer in shallow areas of large
rivers. By fall, long-snouted lenok juveniles are much greater in size
than the short-snouted lenok. Immature long-snouted lenok reside in
the mainstem and tributary system. At maturity around 3 years of age,
they become active migrants. As the water cools in the fall, long-
shouted lenoks migrate to large pools in the middle and lower reaches
of the larger rivers to overwinter. As soon as the ice breaks up in
spring, this form moves upstream along Ussuri tributary mainstems
and their larger feeder streams to rear. The migratory range is likely
about 300 km.

Short-snouted lenok juveniles make a diurnal migration, spending
their days in shallow pools and their nights in the main current,
which carries them into the mainstem. This form spends two to three
years in the mainstem and tributary system. When they attain maturity
at age 3, short-snouted lenok distribute themselves throughout the
tributary network and become local residents with stable feeding areas.
lhey overwinter at the nearest favorable sites, usually side channels
with groundwater inputs. Mature short-snouted lenok probably do not
migrate further than 30 km. Given the localized nature of short-snouted
lenok populations, management in the Ussuri River basin should occur
on the basis of units such as 3rd and 4th order streams. Short-snouted
lenok in the coastal Japan Sea drainages migrate the entire length of
the rivers (30-70 km, on average). They feed on smelt and juvenile
Pacific redfin carp near the river mouths in March, moving to the
headwaters to spawn in April. '

Sakhalin taimen and short-snouted lenok status in the Japan

Sea drainages

There are no population assessments or routine monitoring for
taimen or lenok, as they are no longer commercially harvested. Sakhalin

107




taimen and coastal lenok have never ceased to be targets in the legal
and illegal subsistence fisheries, especially as Sakhalin taimen is prized
for its large size and good flavor. In addition to directed poaching,
Sakhalin taimen comprises a significant by-catch in the pink salmon
fishery. Where taimen by-catch data were available they were used in
this report, with .the caveat that actual harvests could be anywhere
from two to ten times as great as the official data indicate.

Although taimen by-catch data are not collected consistently or
completely, available data depict a dramatic downward trend in Sakhalin
taimen in the northern Japan Sea pink salmon fisheries. In the Samarga
fishery, it is estimated that 80% of the taimen by-catch is reproductively
immature (under 7 years old). Data about taimen by-catch are spofty
or non-existent in the more southerly basins, indicating that the
northern Sakhalin taimen populations are relatively more abundant,
and likely in better condition. It is acknowledged that taimen populations
have been nearly wiped out in the Avvakumovka, Sobolevka, Velikaya
Kema, Amgu and Chernaya rivers. The Kievka taimen population is on
the verge of collapse.

Although there are no harvest data, we can confidently state that
short-snouted lenok populations in the coastal rivers are in dire straits.
Coastal lenok populations have never been large and subsistence fishing
pressure has been intense. The effect of harvest pressure is compounded
given that most coastal lenok are harvested before they reach
reproductive maturity. This is particularly true south of the Kema River,
where there is good road access to fishing grounds. The more northerly
Samarga, Edinka, and Venyukovka, among others, are less accessible
and lenok populations are in better condition.

Siberian taimen and lenok status in the Ussuri River basin

Both Siberian taimen and lenok were harvested for local use by
early settlers in the Ussuri and Amur rivers. The earliest data available
are from fisheries in the 1890s. There were a handful of Soviet fishing
cooperatives on the Ussuri River until the early 1970s, but their impact
was not great due to the small scale of their efforts. Since the 1960s,
the Ussuri River and the middle and upper Amur River were virtually
closed to Russian fishing due to strict policing of the Sino-Soviet
border by the Soviet Border Guards. Although the Border Guards
themselves have long been allocated a fishing quota for fall chum salmon,
it is unlikely that they seriously affected the Siberian taimen populations,
because the latter reside primarily in the braided lower reaches of
major tributaries. Border control was relaxed in the early 1990s, leading
to a resurgence of subsistence fishing and poaching,

Since WWII, extractive industries such as timber harvest, wolfram,
tin and gold mining have dramatically altered the headwater drainages
of the Ussuri River, especially the Ulakhe and Daubikhe. There has
been little or no research linking the effects of these industries on fish
populations. Log-floating has likely altered bottom characteristics of
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some of the rivers, leading to an accumulation of fine particles in
spawning areas, and shallowing of some river reaches. Despite provisions
for riparian forest buffers along major stream channels, smaller streams
remained unprotected, and log landings for river transport were de
facto large riparian harvest units. Local residents report that after log
floating ceased on the Arsenyevka in the 1960s. the river was notably
shallower. Thereafter, taimen and lenok were only found in small,
shaded tributaries, or in areas with large accumulations of woody
debris.

The establishment of new mining and timber towns greatly increased
subsistence pressure on local fish resources such as taimen and lenok.
Whereas residents characterized fish resources as adequate in the 1950s,
they were regarded as poor by the 1970s. The only known study of
environmental impacts of forestry and mining was a survey of the upper
Bikin by Primorrybvod biologists. who were using the Bikin as an
analogue for pre-development levels of fish diversity and abundance
in the remainder of the Ussuri basin in order to calculate damage
compensation fees.

Officially sanctioned native and subsistence harvests continued in
the Ussuri River tributaries until the mid-1970s. 1950s harvest data
from the Khor River indicate that Siberian taimen comprised about
11% of the catch, while the lenoks contributed 22%. On the basis of
Zolotukhin and Semenchenko's surveys and local knowledge, it appears
that by the 1980s lenok remained abundant only in the upper reaches
of the Ussuri tributaries, while Siberian taimen had become infrequent.
There have been no systematic studies of abundance of either species
since the 1950s, when fisheries researchers noted that Siberian taimen
populations in several of the tributaries of the middle and upper Amur
River were virtually extirpated, due to the over use of fish traps
(3akoawl) which trapped fish in side channels during high flow periods.

Aside from clear negative effects on abundance, harvest has also
affected the size structure of taimen and lenok populations. This is
particularly true in the more heavily populated southern Primorye.
For Siberian taimen and Ussuri lenoks, the minimum, maximum and
average weight of specimens today is less than 50% of what it was in
harvests in the early 1890s. The anecdotal data for Siberian taimen are
dramatic: as late as the 1950s, taimen of up to 30 kg were not
infrequent; by the 1970s, the average taimen weighed 8-10 kg. At
present, the average taimen weighs 1.0 - 1.5 kg, with an 8 kg taimen
the upper limit.

Current poaching with illegal fixed gill nets selectively harvests the
largest fishes, and fishermen decrease mesh sizes and increase net
lengths year by year to increase their catch. On the basis of our
sampling, using spinning gear and hand seines, we conclude that
long-snouted lenok is in the best shape of the freshwater resident
salmonids. Whereas Siberian taimen and short-snouted lenok are caught
at sizes as low as 10-20 cm in length, long-snouted lenok are usually at
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least 42 em long. Given the paucity of our knowledge of the life histories
of these fishes, we are not sure why the long-snouted lenok is more
resistant to the intense and long-term illegal fishing pressure in the
Ussuri basin. If we knew more about the relative catchability and life
history of these fishes, we might be able to improve our management
recommendations..In sum, we consider all of these freshwater salmonid
populations to be in a depressed, but not critical state.

Threats to Sakhalin taimen habitat

The major rivers of Primorye which are known to have supported
or presently support Sakhalin taimen were ranked on the basis of a
series of threats to the taimen: poaching, forest harvest, road presence,
agriculture, mining, and water pollution. Dams were not included, as
none of the coastal taimen rivers of Primorye are impounded. Without
a doubt, the most serious threat to taimen survival is human activity in
all of its forms. One could include the threats of incomplete legislation,
inadequate fisheries management, poor enforcement and protection
of spawning grounds in that category. There is little hope at present
that local residents will minimize their fishing effort, given the present
national economic situation, the food deficit, and the fact that fish is
an important element of the rural diet.

Water quality is not a major problem in most rivers, due to the
monsoon-driven hydrological regime. A series of intense floods during
the summer rainy season eliminate most pollutants on an annual basis.
Water pollution is a problem for juvenile fishes, especially young of
the year, in limited areas where industrial and municipal effluent is
discharged directly to rivers. Pollutants exert an indirect effect, via
destruction of rearing habitat.

Mining has become less of an issue due to economic decline. Rivers
such as the Rudnaya, heavily affected by mining, have even begun to
recover their reproductive potential. If new mining operations are
undertaken, hopefully it will be with modern environmental technology.

Agriculture does not have as great an effect on aquatic habitat as it
does in regions such as the Pacific Northwest of the United States.
The absence of private land has helped to preserve streams from channel
straightening and water withdrawals. Kolkhoz and sovkhoz operations
have plowed to the edge of the stream in some areas. Given the monsoon
climate with heavy summer precipitation, there has been significant
surface erosion in these locales during floods. This has locally affected
spawning grounds, through smothering of gravels in fine sediments.
The higher-sediment load also negatively affects the reproduction of
benthic invertebrates, prey for juvenile taimen and other salmonids.

Clear cutting is not the dominant forest harvest mode in Primorye.
Most harvests reduce the proportion of conifers, particularly Korean
pine, and destroy the productive understory. Russian studies have
demonstrated effects of forest harvest on the timing and volume of
peak stream flow, and have developed hypotheses about the effects on
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watershed microclimates. Harvest activity along the channels of fish-
bearing streams can be very damaging: temporary roads become gullies
or even ravines during floods; eroded materials fine spawning grounds,
cte. However, the most detrimental effect is the increase in human
population in the remote, poorly patrolled forests. People can exert a
very intense harvest pressure over a short period of time, long before
other ecological effects of forest harvest accumulate. Many southern
Primorye river basins were first logged long ago. Nonetheless, we
could not directly link logging in basins such as the Partizanskaya and
Razdolnaya with Sakhalin taimen declines. We believe that catastrophic
forest fires are likely to be more damaging ecologically than timber
harvest conducted according to ecologically based harvest guidelines.

Poaching in the Russian Far East cannot be considered a serious
crime. It has mushroomed to fill the provisions vacuum across the
Russian Far East, or to complement the selection of store-bought
goods that are simply too expensive for many Russians. It is ironic that
harvest prohibitions, a principal management tool for fisheries
management, is frequently most beneficial to resource managers' own
mercantile interests. Over the past fifty years, there has never been
mutual understanding between the population and the fisheries
management agencies. Fishing is a part of the local culture, but the
management agencies never created an acceptable alternative form of
recreational or subsistence fishery. Fisheries enforcement will remain
ineffective and poaching will remain rampant until this situation is
addressed head on.

On average, northern Primorye rivers are in the best condition.
However, even in several of the rivers which provide prime Sakhalin
taimen habitat, taimen had already virtually disappeared by 1980 due
to overfishing. Such was the case in the Svetlaya, Sobolyovka,
Maksimovka and Amgu. A handful of rivers in southern Primorye were
rated in good condition ecologically, but are only intermittently used
by taimen populations because it is the southern extent of their range
(e.g., Yolchanka, Shkotovka and Litovka).

Most significant spawning rivers for Sakhalin taimen

In an effort to lay the ground work for Sakhalin taimen
conservation, we ranked the rivers of Primorye for their significance
for supporting Sakhalin taimen populations. Our criteria were: the
present status of Sakhalin taimen populations, the degree of fishing
pressure, and the quality and quantity (km of river) of spawning and
rearing habitat. We used field knowledge accumulated during 15 years
of field work in Primorye, and Primorrybvod river catalog data. The
most significant Sakhalin taimen river is the Samarga, the northernmost
river in Primorye. It is followed by the Peya, Plitnyakovaya, Svetlaya,
Burlivaya, Kuznetsova, Sobolevka, Maksimovka, Zhivopisnaya and
Amgu, all ranked as second class on a scale of | to 10. Altogether, 26
rivers were ranked as second class. The southern Primorye rivers
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Avvakumovka, Margaritovka, and Milogradovka were all ranked 10th
class. (See pages 51-60 of the original report for full list).

Fisheries management and research

According to the current management regime for aguatic resources
in the Russian Federation, lenoks (and most of the fishes of Primorye)
are considered "valuable species”, while the taimens are considered
"specially protected”. In accordance with Decree 515 of the Russian
Federation (25 May 1994) regarding illegal fishing or destruction of
specially protected fishes, a system of fines was developed for intentional
damages. In conjunction with Point 2 of the Presidential decree "On
Federal Natural Resources”, and Article 4 of the federal law "On the
Animal World" (22 March 1995), the lenoks and taimens (along with
most aquatic resources) are considered federal property.

To date. however, there is no concrete allocation of specific species
to federal or constituent territory ownership and jurisdiction. The
only species that the constituent territories of the Russian Federation
can clearly claim as within their jurisdiction are the low-valued species
such as minnows and sculpins. It is therefore simply not worthwhile
for the administrations of Primorye, Khabarovsk Territory and Sakhalin
Island to invest in monitoring and protection of fish resources. Given
this legal quandary, it is unlikely that there will .be any additional
investment in fish monitoring and protection other than the clearly
inadequate central government programs of Primortybvod, Amurrybvod
and Sakhalinrybvod.

The federal Duma has been debating a new federal fisheries law for
four years, but this draft language does not give any new management
authority to the constituent territories of Russia. Given the absence of
federal law, in 1998 the governor of Primorye proposed a territorial
law "On fisheries and aquatic resources of Primorye". Territorial officials
have long been reluctant to step ahead of federal law, but given that
Primorye fishermen harvest more than 60% of the fish resources of
the Russian Far East, it is clear that the stakes are high for the
Primorye economy.

The primary agencies involved in fisheries management in the
constituent territories of the Russian Federation are the federal fisheries
science administration (TINRO-Center and its affiliates in each of
the territories of the Russian Far East), and the basin administration
for conservation and enhancement of fish resources, such as
Primorrybvod in Primorye, and Amurrybvod in Khabarovsk Territory.
Additionally, each constituent territory has a Fishing Industry
Committee as part of their Territorial government structure. The latter
focus primarily upon aspects of fishery development, and not upon
fish conservation.

Russian Federation Red Book
In the aftermath of the allocation of several coastal fishing areas to
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the Khanka Lake Fish Processing Plant in the early 1980s, which
seriously depressed several fish populations in their two years of coastal
operations, a few fish biologists recognized that special measures would
be needed to protect Sakhalin taimen in Primorye. Unfortunately,
fisheries managers knew nothing of the uniqueness of the coastal taimen
populations, and academic fish biologists were not able to help them.

As of November 1, 1997, the following lenok and taimen were
listed in the Russian Federation Red Book: Ob River lenok, Siberian
taimen in European Russia, the Arctic and the Central Urals, and
Sakhalin taimen in Sakhalin Island drainages only. Primorye fishery
biologists have, to date, been unable to raise the issue of a Sakhalin
taimen listing for Primorye and fishery managers have not seen the
necessity of a listing. The fishery biologists and managers on Sakhalin
recognized the severity of the threats to the Sakhalin taimen, and
requested Red Book listing. Sakhalinrybvod and SakhNIRO have even
allocated funds for artificial production to maintain taimen populations.

One of the first to draw attention to the plight of Sakhalin taimen
in Primorye was Podushko (1991), who called for the immediate
listing of Sakhalin.taimen, to be followed by white-spotted char
Salvelinus leucomaenis and cherry salmon Oncorhynchus masou. Due
to the absence of routine monitoring of fish population abundance,
many anadromous and semi-anadromous fish populations have declined
far below their most recent maximum in the 1930s and 1940s.

Fisheries monitoring and conservation

No organization in Primorye has responsibility for routine
monitoring of fish populations at specific locales, nor for the evaluation
of endemism and biodiversity. The princi pal mission of TINRO biologists
is to calculate the maximum sustainable yield (MSY, or "ODU" in
Russian) for commercial fishes, while Primorrybvod biologists focus
their efforts on harvest statistics and fiscal aspects of the battle against
poaching. The Institute of Marine Biology of the Far East Branch of
the Russian Academy of Sciences has two fisheries laboratories. One
specializes in sockeye salmon studies on Lake Azabachye on
Kamchatka, and the other studies marine fish assemblages in the Sea
of Okhotsk, using TINRO vessels. Although there is an aquatic
laboratory at the Institute of Biology and Soil Science, their focus is
on lower trophic levels that are indirectly relevant to fish conservation.
Researchers at the Far Eastern State University (DVGU) and at the
Far Fast Fisheries Academy (Dalrybvtuz) have also contributed to
the basic study of Primorye fishes. Of all of the strict nature preserves
(zapovedniki) in Primorye, only Sikhote-Alinskii has a staff fisheries
biologist.

Fishery conservation and enforcement in Primorye is the
responsibility of the staff of Primorrybvod regional fish inspectorates.
As a rule, the territory of each inspectorate is very large, and routine
auto-based patrols are ineffective. Primorrybvod is a territorial unit of
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Glavrybvod in Moscow and does not have the authority to change its
modus operandi independently. For the most part, declines in
anadromous fishes are due to unregulated fisheries or irrational fisheries
management. Our data indicate that the most vulnerable fishes are the
semi-anadromous species, who spend much of their life cycle in river
mouths, where Russian commercial fisheries are most active. As recently
as 1978, according to official Primorrybvod documents, Dolly Varden,
white-spotted char and taimen were considered over-abundant
predators and Primorrybvod staff focused their attention on reducing
the populations of those fishes through annual targeted harvests. These
predators rapidly lost their abundance and now are in need of
protection, whereas their Pacific salmon prey have not increased in
abundance due to reduced predation.

Recreational fisheries in Primorye
~ The basic documents governing recreational and subsistence fisheries
in Primorye are "Regulations for sport and recreational fisheries in
waters of Primorye” (1978) and "Assistance for fish inspectors in
Primorye” (1982). The 1978 Primorye regulations did not separate taimen
or lenok out by species, indicative of the overall tendency to generalize
fishery regulations and to apply simplistic approaches to fishery problems.
Management for the lenoks and taimen vary geographically.

Lenoks in the Ussuri River basin (Bikin, Bolshaya Ussurka, and
the upper Ussuri) are very abundant in the middle and upper stream
reac!1es. Along with grayling, the lenoks are the basis for the local
subStstence and city-dwellers' recreational fisheries. According to the
1978 Primorye regulations, all citizens are allowed to harvest up to 4
lenok or grayling per day using spinning gear without a license, and
may take amaximum of 8 fish from alocale per fishing trip. Members
of the _Assoc_iati‘on of Recreational Fishers may take up to 12 fish per
day using spinning gear, and carry 24 fish away from a locale (Decision
#4382 of the Primorye Kraiispolkom, 5 June 1981). In 1992, a fee-based
licensed fishery for lenoks was established on the Bikin River.
Unfortunately, quotas are not established on the basis of stock
assessments or advice from fisheries biologists.
~ Lenok is not abundant in the Japan Sea drainages, and is caught
incidentally by recreational and subsistence fishers. The harvest limits
ade als_o four fish per day, or 8 per trip as on most tributaries to the

SSuri. :

Taimen were not specifically mentioned in either the 1978 or
1982 regulations. Commercial and recreational harvest of both species
of taimen is now prohibited in Primorye, and taimen is considered a
protected species. Prior to the harvest ban, members of the Association
of Recreational Fishers could take 2 taimen per day or 4 per trip,
whcl_'eas non-members could legally harvest one per day and carry out
2 taimen per trip. There was also a70 cm minimum size limit for
taimen harvest. A 70 cm taimen is approximately 6-8 years old, and
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would have successfully spawned once or possibly twice. Given that
these long-lived fishes do not reach maximum fecundity until age 11-
18, this minimum limit is inadequate, and should be changed.

After chum salmon fishing was prohibited to the common citizen
in 1957, people began to use less efficient but more available gear,
such as gaffs and fish forks. By the 1970s, Ussuri fall chum had almost
vanished. Since the decline of fall chum, the pressure on lenok and
taimen populations has sky-rocketed. Thus while the earlier subsistence
chum salmon fishing was regulated and employed legal collective gear
such as nets, seines and traps, the individual gear now used is virtually
impossible to regulate and fisheries managers can only guess at the
total level of harvest in the absence of statistics.

As early as 1952, nylon nets came into use in the Amur River
commercial salmon fishery - compact and relatively carefree. Nylon
nets were common by the 1960s. Unlike linen nets, they did not need
to be dried, disinfected or carefully tended, all activities which were
obvious to the Fish Inspectors. Drift nets were still a collective gear
into the 1960s, as they required at least two people to operate. Fisheries
specialists simply could not understand that banning such gear would
be ineffective, in the absence of efficient, labor-saving alternatives. By
the 1970s, Japanese monofilament nets were predominant, and were
even more light-weight and effective - they became individual gear.

Despite the active ban on monofilament nets, they are the dominant
gear type on Far Eastern rivers, used as set nets or drift nets. Chinese
nets available at local markets are not very durable, but they are very
compact and effective - a 20 meter net will fit in a coat pocket. Despite
the ban on using gill nets, there is no prohibition on gill net sales or
on imports. Such nets are freely sold at bazaars and sporting goods
stores, and the fisheries management agencies have so far not been
able to address the problem.

Detrimental effects of legal fishing gear

The natives of Priamurye fished for anadromous fish with traps
and fish forks. Fish forks were difficult to use effectively without years
of practice, and they were an effective selective gear for conservation.
Forks were most effective in large pools for night fishing. The largest
fish were the most catchable, thus a greater proportion of the taimen
population attained reproductive age. Once spinning gear was introduced
in the 1950s, fishing grounds were no longer limited by fish forks and
nets to shallow pools and debris-free reaches. Spinners were effective
near log jams, on riffles, in deep pools, and in previously inaccessible
piled high with sank trees reaches. Taimen of all ages were catchable,
and in some areas most of the catch was immature. The age structure
of taimen populations was simplified, and abundance was reduced.

Although the decline of taimen populations is often attributed,
without evidence, to forest harvest and water pollution, the real reason
for dramatic declines is overfishing with spinning gear in the 1960s
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and 1970s. Again, evidence is anecdotal but convincing. For example,
the well-known tiger ecologist I. G. Nikolaev left his home in the Zeya
River basin to study in Itkutsk. He returned home in 1957 with spinning
gear, and caught up to 60 lenok and taimen per day on the Selemdzha
’ River. The locals quickly copied his reel and gear, and put it to use.
When Nikolaev returned home the next time in 1961, it was difficult
to catch even 10 taimen and lenok per day, and he had to travel great
distances from his village to do so.
, The process was similar in Primorye. Few people realized that
Siberian taimen was a long-lived species, spawning for the first time
only at age 5-7 years. Overfishing is inevitable if the fishing pressure is
great. For instance, Siberian taimen abundance is of the same magnitude
in the cut-over and polluted Bolshaya Ussurka as it is in the relatively
pristine Bikin River basin. Once the licensed fishery zone was established
in the Bikin River basin and passenger cars became affordable, the
number of fishers visiting from Vladivostok and Khabarovsk skyrocketed.
Consequently, many local residents of the Bikin basin, including the
native Nanai and Udege, would like to see spinning gear banned.

Management and comnservation problems
' Poaching in Primorye is as much of a problem as in other territories
in the Far East, but Primorye fishers use a bewildering array of
contemporary and antiquated gear types: throw seines, set and drift
nets, spinning and trolling gear, fish forks, fish dams, gaffs, and
poisons. The primary criteria for gear selection are portability, capacity
for night fishing, capacity for fishing in the absence of the fisher, and
constructability from local materials such as rocks and wooden poles.
The use of primitive gear such as fish dams, gaffs and forks attests
to the undeveloped nature of recreational fisheries and the
ineffectiveness of fisheries conservation in the region. It is unclear
how best to alter the situation, aside from the fact that change must
be initiated locally at the level of Primorrybvod, rather than the old
way, in Moscow. The basis for management should be scientific
knowledge about local aquatic ecosystems, socioeconomic conditions,
and local ethnography. Primorrybvod strategy over the past few years
has been a totally ineffective policy of prohibitions. People have always
found enterprising ways to fish for subsistence. Each successive ban
simply deprives the rybvod of statistics needed to rationally manage
the fisheries. As it is, Primorye is a "refuge for poachers”, where relatively
educated and urbanized fishers preserve and utilize archaic fishing
gear in order to put food on the table.

Management Recommendations
Abundance of Siberian and Sakhalin taimen, and both species of
lenok is at a one hundred year low, and reproduction is at a minimal
level, Climate variability undoubtedly plays a role, but the main reason
for the persistent decline in abundance of Primorye's salmonid
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populations is ineffective management of spawning aggregates and
poor protection of fish on the spawning grounds. Despite the recent
peak in climate conditions for salmonid reproduction in the Russian
Far East, Primorye salmon populations have remained low, indicating
their depressed state. There is potential for population crashes as climate
conditions now shift to a less favorable cycle. We believe that urgent
measures are needed to preserve anadromous fish and resident saimonid
populations in Primorye, and that those measures must be tailored fo
particular species in particular locales.

Small monitoring and research programs should be established to
determine the basic biology and population dynamics of these fishes,
and to monitor spawning and rearing habitat condition, in order to
develop scientifically-based regulatory measures.

Unlimited fishing by local residents in Primorye maintains many
anadromous fish populations at their lowest potential level of
reproduction. The only way to address this problem is to organize
effective patrols and enforcement on spawning rivers. The same
conclusion was reached by most of the leading fisheries biologists in
Primorye and Khabarovsk territories in the 1920s, but fisheries
management agencies have still been unable to come to grips with the
problem.

This issue cannot be addressed without a holistic approach.
Recreational and subsistence fisheries must be reorganized and
reoriented to account for realistic local needs and to educate local
residents about fish conservation. Remote rural populations must be
supplied with marine fish, to reduce the pressure on spawning salmon
populations. Instead of local harvest bans, scientifically based fishery
regulations must be developed. The new regime must give local people
predictable rights to fish, while restoring populations of semi-
anadromous fish to coastal rivers and protecting spawning aggregates
of anadromous salmon.

If a licensed fishery is created for Siberian and/or Sakhalin taimen,
the minimum legal retainable size should be changed. The standing
regulation dictates a 70 cm minimum size limit, but such taimen are
only 6-8 years old, and have likely spawned only once or twice. Given
that these long-lived fishes do not reach maximum fecundity until age
11-19, this minimum limit is inadequate to sustain taimen reproductive
potential.

Gear regulations should be reviewed, and tailored to local fisheries
and human communities. Spinning gear, for instance, should be banned
in areas where it leads to overfishing of species such as short-snouted
lenok and grayling, and scientifically-based enforceable daily limits
should be developed. Fish forks, now banned, should be permitted
gear for native peoples in the Ussuri River basin. Changing the rules
will be a difficult process, but should ideally be tackled by the local
village administrations jointly with managers from the fisheries
conservation agencies (rybvods) and with fisheries biologists.
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Additionally, if the gill net ban is maintained, it should also be enforced i

in the marketplace and in the form of import restrictions. Otherwise,
this gear should be licensed and its use closely regulated.

The issue of Sakhalin taimen by-catch in the pink salmon fisheries
should be addressed in legislation or regulations. Despite the harvest
ban, such by-catch is retained for domestic consumption. Taimen
should either be released from nets as soon as possible, or the timing
of pink salmon seasons should be altered to avoid the mass migration
of taimen. More generally, fishing regulations should address individual
species, rather than lumping all anadromous species, or all taimen
species together, as they do now.

In conclusion, we offer several management recommendations
dictated by spatial features of the life histories of the lenoks and taimens:

. Siberian taimen in Primorye should be managed as six distinct
units: Upper Ussuri (Ulakhe and Yanmutkhouza), Arsenyevka, Iman
(Bolshaya Ussurka), Malinovka, Bikin, and Alchan, given the distinct
subpopulations in different river basins;

- the same basin-based approach is necessary for the management
of long-snouted (subterminal) lenok, given that the migratory range
of long-snouted lenok is likely in the vicinity of 300 km;

- given the localized nature of short-snouted lenok populations,
management in the Ussuri River basin should occur on the basis of
units such as 3rd or 4th order streams.

3AKJTIOYEHHUE

Hdannas pabora obbeauHnAa OCHOBHBLIE HAKOIJIEHHbLIC HAYKOH
3HaHMA U cOOpaHHbIe aBTOPAMM JaHHLIE 00 ODMTAIOLINX HA POCCHIH-
ckom JlansHem BocToke JBYX BMOAX JIEHKOB W IBYX BMAaX TaHMEHEH.
[aBHOEe BHMMaHWE aBTOPaAMM YAEJECHO TAHMEHIO CaXxajJHHCKOMY,
SHACMHYHOMY Y3KOApeanbHOMY BUAY, KOTOPbIH MHOTO JIET SIBJISUICSH
"kanaunatom” B Kpacuyio kuury PCOCP, a B HacTosiiee Bpems
zavecensl B Kpachyio kHury Poccuiickoii Peepaiimn nonyasuun
octposa CaxajinH.

B KHHre paccMOTpeHbl ONyOJIMKOBAHHbIE B Poccun 1 B apyrux
crpanax paboThl MO BbillieyKasaHHO# rpynne pbl6. JluteparypHbiid
0630p OcBelIaeT coiepxaHue Hanboaee 3HAYMMbIX HayuHBIX paboT
fo JieHKaM M TaiimensiM ansHero Bocroka. ABTOpbI COMIacHINCh C
HEOOXOAMMOCTBIO CHMTATb ABE M3BECTHbIC (POPMBI JEHKOB OTIAENb-
HbiMy Buaamu. [ToguepkupaeTces, YTO JIGHKM U TAWMEHU, JIOITO CUU-
TABUIMECSH APEBHUMHU 110 MPOUCXOXKIEHUIO, TIPH HOBLIX MCC/IEN0Ba-
HHUSIX € NPUMEHEHHEM COBPEMEHHBIX METOLOB OOHAPYKM/IN HEOMHO-
poxHocth. O0a BHAA JIEHKOB M TaiiMEHb CHOMPCKUIT MMEIOT BO3PACT
HECKOJbKO MWLIMOHOB JieT. TaiiMeHb caXxalMHCKUH MMeeT BO3pacT
HECKOMbKO [ECATKOB MWUIMOHOB JIeT M MOXET Ha3blBAThCH OJIHUM
M3 IpeBHeNINX Jlococeil Ha 3emie.

JIeHKM M TaliMEHH SIBJISIIOTCS MOCTOSHHBIMU 2JIEMEHTAMH 3KOCH-
creM nococesbix pek Jdanbnero Boctoka.

B nanHoii pabore Gonee TOUHO, YeM TpexXie, OMUCAHbl apeabl
ABYX BUIOB JIEHKOB OTJENBLHO JIPYr OT Apyra B npeaeiax Oacceiita
peku AMYp M conpeaeibhbix Tepputopuit. Bnepseie onucan apean
CcaXxaJlMHCKMX NonyJ/siuuil JeHka. Brniepsble orucanbl MCTOPHUECKOE M
CoBpeMeHHOEe pacnpeneiieHie JeHKoB 1 TaiiMereil Ha JlansHem Bo-
croke. BbIsiCHEHO, YTO TpaHMILLl apeajioB BCEX YETHLIPEX BHUIOB Ha
JlanbHem BocToke W3BECTHBI HE COBCEM HETKO M TPeOyIOT YTOUHEHNA.

[Tprumopckomy Kpaio, riae Hanbosiee BbipaskeHbl MPOLECCh BIHAHUS
ye/oBeKa Ha pLIOHBIE pecypebl, B pabote yieisietcst Hanbonbliee BHU-
maHue. Muorue npuMeps! B3sIThbl ABTOPAMH UMEHHO 10 3TOW TEPPUTO-
puu. Ha npumepe ocsoeHmsi Gacceiina pekn Kueska (Cynsyxe) nokasa-
HA THIWYHAA U1l MHOTHX PEK KapTHHA MCTOLIEHHMA PLIOHLIX pecypcoB.

[MpuBeseH MepapXH4eCKHil CITMCOK AecATH Hanboaee BAXKHLIX Uid
BOCTIPOM3BOJICTBA TAHMEHS CAXaTMHCKOTO pek B ero apeane. Ipume-
yaTeJbHO, YTO MEPBBIE MSATh PEK W3 ITOr0 CHMCKa npeacrasuin Xa-
Gaposcknit kpait, IMpumopbe, Caxanun. Pekn HAnonun B aaHnbii
CIUCOK HEe Monaiu.

[To [MpumopckoMy Kpaio juisi Hanbosee 3HAYMMBIX JUISE TaliMeHs
CAXATHHCKOTO PeK COCTaBIeH OTAENbHbIH MEPApXHYECKMI CIHCOK,
KOTOpPbII nokasai, 4To Hanbosee 3HaYMMOM B 9TOM OTHOLLEHHHN pe-
koii B [Tpumopne sBnsercs manonoctynuas uenoseky Camapra.

Marepuaisl JaHHON paboThl MOKA3LIBAIOT, YTO 34 MOCAENHHE CTO
JIET YMCIIEHHOCTh BCEX YEThIPEX BMAOB 3HAYMTENIbHO CHHU3MJIACh W ¥
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