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ABSTRACT:

Taimen Hucho taimen historically inhabited most tributaries and littoral areas
Baikal, in south central Siberia. where they supported subsistence and commercial fisheries. Logging
pollution, and overfishing have caused dramatic population declines or local extinction of most
Most of what is known abour this species has been published in eastern journals and therefor
readily available to western scientists. New data collected during the 1980s and 1990s have been
bined with other reports to provide an overview of the biology and life history of this species
long-lived fish and can reach ages of 29 years and sizes up to 60 kg Populations can eithe

Cont-
Taimen are

e sirik ."1’!

riverine or anadromous. Adults from both life histories ascend rivers in spring to spawn and feed, and

less extensive migrations occur in fall to prey on spawning omul (Coregonus autumnalis migratorius )
Principal food items for age 1 and 2 taimen are macroinvertebrates, but young taimen quickly become
2 when they consume mainly black Baikal grayling (Thymallus arcticus baicalensis)

piscivorous at age 2
and sculpins (Paracottus kneri, Cottus kessleri). Males reach sexual maturity at ages 7 to 8 and later |
= v EEF¢

females at ages 8 ro 9. Average egg production per female was about 22,000 ¢ es. Parasite burdens ¢
§ is a highly-special-

heavy but composed of few species and mediated by prey items consumed. This fish i
ized predator and plays an indispensable role in the structure of fish communities in mouni
Joothills. Taimen conservation in the Baikal region is impossible without adoption and impleme

a dedicated rehabilitation program that includes the protection of remainine mnd h
and possibly introduction of hatchery-reared fish in selected areas where hab

stocks are low.
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INTRODUCTION

Siberian taimen Hucho taimen (Figs.1 A, B)is
one of the largest strictly freshwater salmonines.
and has the widest distribution of the four species
of the genus Hucho (H. hucho, H. taimen, H.
ishikawai, H. perryi). Over 300 papers have been
published on taimen systematics and ecology, but
mostly in eastern publications and languages. Over
the last 30 years, population declines have been
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populations ani

tabitat remains, but parental
Cliuy.
documented for most populations of Hucho. includ-
ing the Siberian taimen, which has resulted in this
species being listed as endangered in Bashkiria in

eastern Russia and in Buryatia in south central
Siberia. To complicate matters further, little data
exist on the morphology and biology of the taimen
in Lake Baikal and the surrounding region (Kozhoy
1950, Kozhov and Misharin 1958, Misharin anc
Shutilo 1971, Zaika 1965).

ducted 1n the past are based on data and biol

T'he few studies con

materials collected during the 1950s and 1960s, an
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FIG. 1. (A) Photograph of the freshwater salmonine, taimen (Hucho
taimen). (B) Close-up of the head.
include some data on taimen from the upper reaches Lake Baikal watershed in Russia were collected
of the Selenga River in Mongolia (Schatunowsky during collaborative expeditions of Irkutsk State
1985). These data are also found in recent works by University and the Buryat Institute of Biology, and
Pronin (1988) on rare and endangered species of have never been published. In this paper, these new
Buryatia and summary information on fish of findings on taimen biology are presented and sum
southeastern Siberia (Egorov 1985) merized and previous studies are referenced

From 1974 to 1993 new data on taimen from the comparison.
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TABLE 1. Locations and sample sizes of taimen collected or examined in this study.

Analysis
Location Growth Diet Fecundity Parasitology
Littoral area and tributaries
of northern Lake Baikal 98 98 5 5
Littoral area and tributaries of southern Lake
Baikal including mouth of Selenga River =, 12 i -
Khilok River 20 20 s 20

METHODS

Because taimen are rare, minimizing mortality
was desired, therefore targeted collections were not
made from populations in the Lake Baikal region.
Instead. data were developed from fish incidentally
caught between 1985 and 1993 during routine as-
sessments of the fish community in littoral areas
and tributaries of Lake Baikal (Table 1). For biolog-
ical analysis, mostly dead or traumatized fish in net
catches were used for study, and additional data
were obtained from taimen caught by local resi-
dents participating in subsistence fisheries, and
from local provincial fisheries biologists. Complete
biological data were collected from fish captured
following methods of Chugunova (1959) and
Pravdin (1966). Age was estimated by examination
of opercles. Data on diet were expressed as fre-
guency of occurrence and proportion of total weight
(Fortunatova and Popova 1973). Digested prey
items were identified and lengths estimated from
reference skeletons. Information on the juvenile
:aimen biology were from fish collected with dip
ind trap nets at various locations. Most juvenile
aimen were seined from shallow isolated pools
where the probability of natural mortality was high.
3iological materials from complete parasitological
lissections were processed following methods of
3ykhovskaya-Pavlovskaya (1985).

RESULTS AND DISCUSSION
Distribution

Historically taimen were found throughout the
ake Baikal basin in the coastal zone, and estuarine
reas of the Tiya, Upper Angara (Verkhnyaya An-
ra). Frolikha, Tompuda, Bolshaya, Kika, Turka,
szhnaya rivers (Fig. 2), and contributed to

sce and commercial fisheries. In the
20th centuries, reported harvest was
d 100 metric tons annually (Popov
actual harvest was probably 1.5 to 2

times that reported. Intensive, unregulated fisheries
on spawning migrations, mass poaching, fishing
with illegal gear, contamination of rivers with indus-
trial and agricultural waste, and timber rafting cou-
pled with resulting erosion probably caused the
decline of taimen populations and the extinction of
many local populations within the Baikal watershed.
In 1988, taimen was designated as a category 1V
rare species in the Buryatia Red Data Book (Pronin
1988) that required protection. In spite of this desig-
nation, taimen populations have disappeared in the
Itantsa and Khilok rivers, which are tributary to the
Selenga River, and in the Ina and Argada rivers
which are tributary to the Barguzin River. Since
1990, taimen have not been found in any catches
from the nearshore areas in southern Lake Baikal or
tributaries of the Snezhnaya River. According to
Annals of Nature of the Baikalsky Reserve, no
taimen have recently been registered from the Tem-
nik River within the reserve. Taimen also continue
to decline in the nearshore areas and tributaries of
northern Lake Baikal. In 1993, the spawning popu-
lation in the Frolikha River was estimated at only 6
to 10 fish of which all were first-time spawners. The
spawning population in the lower end of the Upper
Angara was estimated at 40 to 50 fish. of which be-
tween 10 and 25 fish are harvested annually during
upstream and downstream migrations. Taimen popu-
lations appear to be higher in the Tompuda and Bol-
shaya rivers, but are declining due to illegal fishing
on spawning migrations by indigenous people. In
summer of 1993 and 1994, mature fish with eggs
and milt that were not released in spring were cap-
tured in coastal areas of northern Lake Baikal
(Pokoiniki Cape, the Bolshaya Kosa Bay), and could
indicate the inability to locate mates due to low
spawner density as the result of overfishing.

Migrations and Spawning

Taimen populations can either be strictly niver-
ine. where fish live and feed year-round in main-
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FIG. 2. Map of Lake Baikal, its outlet the Angara River, and its tributaries in

south central Siberia, Russia.

stem rivers and tributaries, or anadromous, living in

nearshore areas of Lake Baikal and then ascending

Fivers in spring to spawn. In spring, taimen move o

upstream portions of rivers to reproduce and feed.

The extent of movement varies among rivers, but

some immature and resting fish (those that have

spawned in previous years but did not produce ga-

metes) remain in downstream areas to feed. In the

larger tributaries of Baikal; the Selenga River with

its tributaries Khilok, Chikoi, Jida, Temnik and

Itantsa; the Upper Angara with its tributaries Kotera

and Svetlaya; the Barguzin with its tributaries

E'. Garga, Ina, and Argada, there were stream-resident

~ populations (Popov 1958), but few fish made

" ming and feeding migrations. Upstream move-

can be extensive. Both mature and immature

that overwinter in Lake Baikal move 25 km

eam in the Angara River (outlet of Lake

~as the Verkhnaya Zaimka Village.

e Frolikha River are as far as Frol-
|

ikha Lake, which is 12 km from Baikal, and taimen
have been reported to migrate over 40 km up the
Tompuda and Bolshaya rivers (Ustinov 1979).

In the Selenga River and its tributaries spawning
migrations begin in late April to early May and co-
incide with ice-out, but in northern Lake Baikal
tributaries migration begins much later but also co-
incides with ice-out. In early May, taimen spawning
migrations were noted in the Selenga basin in Mon-
golia, southeast of Lake Baikal (Schatunowsk)
1985). During 1983 1o 1991 spawning took place
from 25 May throughout 10 June in both the An-

gara and Frolikhg rivers, and were similar to dates
lieported by Misharin and Shutilo (1971) in the
.9603 for the Frolikha River. Entrance to thes
rivers f,

om Lake Baikal coincided with water tem
C and 2 sharp increase in dis

SNOW melt. Immature taimen

charge due 1 Spring
Mg mature figh entered the river first. Spen!

and regt
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fish were noted in the coastal areas adjacent to
these rivers during 10 to 14 June. '

Spu\}-‘ning areas are situated in upper streams of
large rivers before or after shallow bars, and often
at sites of ground water upwelling at water depths
from 0.5 to 2.0 m. Both males and females dig
spawning redds 1.0 to 1.5 m in diameter and 0.5 m
deep. Eggs are deposited into rock substrate 5 to 12
c¢m in diameter. Similar observations have been
made in the Amur River basin (Kifa 1974, unpub-
lished observations).

Taimen that are resident in rivers year-round also
exhibit upstream movements to spawn, but also as-
cend rivers to feed. These migrations are triggered
by increased river discharge in late May and early
June, and water temperatures rising to 7 to 8°C. Fish
in spawning condition move upstream into upper
tributaries of larger rivers, such as the Upper Angara
and Barguzin, and second order tributaries with fast
current, highly-oxygenated water, and low tempera-
tures. Duration of residence in various parts of the
main channel of larger rivers and tributaries depends
upon water temperature and discharge. Declining
summer water levels force resident taimen to gradu-
ally move downstream. If water levels remain ade-
quate but temperatures increase higher than 14 to
15°C, the optimum for taimen, then these fish either
move upstream to colder mountain rivers and
streams, to ground water upwellings, or become in-
active on the bottom of deep pools.

Gradual movement of taimen back toward Lake
Baikal begins in late July to early August, after
summer rainstorms increase river levels, and this
movement lasts until late September to early Octo-
ber. Subsequent decreases jn water levels force

taimen gradually downstream, and by early October
most taimen aggregate in deep reaches and holes of
main river-beds of larger tributaries, or the Lake
Baikal littoral zone near river mouths. Taimen again
migrate upstream in fall to feed on spawning omul
(Coregonus autumnalis migratorius) which ascend
certain rivers.

Maturity and Fecundity

Sexual maturity of resident taimen in large tribu-
waries occurs at ages 5 to 7 yrs, total lengths of 500
10 700 mm, weights of 2.5 to 3 kg, and corresponds
with observations from other waters (Karantoms ef
al. 1956, Nikolsky 1956, Podlesny 1958). Anadro-
mous taimen that reproduce in the lower portions of
the Upper Angara, and tributaries of the Frolikha,
Tompuda, and Bolshaya rivers, mature al older
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ages. Males mature mainly at ages 7 to 8, at total
lengths > 800 mm, and weights of 6 to 7 kg. Fe-
males mature at ages 8 to 9, and at larger sizes
(> 900 mm and 9 kg). Fish inhabiting large tribu-
taries mature earlier due to higher water temperd-
tures that accelerate ovo-and g;nnelngcnc:ai\
compared to anadromous fish which occupy colder
coastal waters of Lake Baikal (Koshelev 1984).

Before spawning the gonadosomatic index (GSI)
from male taimen averaged 0.92% and ranged from
0.78 to 0.98%, and in females averaged 11.4% and
ranged from 10.7 to 11.8%. Immediately after
spawning GSI decreases to 0.11% for males and 1.4
to 1.8% for females. Resorption of unreleased eggs
and milt occurs by late June, and GSI decreases fur-
ther to 0.05% for males and 0.2 to 0.11% for fe-
males. which is similar to resting fish that have
skipped a spawning season.

Fecundity of female taimen from northern Baikal
rivers averaged 22,000 eggs in fish examined in this
study and in those reported by Misharin and Shutilo
(1971). Egg production increases with size and age
from 15,990 eggs at age 9 and total length of 990
mm to about 35,000 eggs at age 29 and 1,360 mm
(Table 2), and is described by the following rela-
tions:

Log, F=8.546 + 0.590 Log_A (1)
(P=0.001; DF=9; r=0.93), and
Log, F=3.981 +0.635Log W (2)

(P = 0.001: DF = 9; r = 0.92) where F is the total
number of eggs, A is the age (years), and W is the
total weight (g). In other Siberian waters and in
eastern Russia, fecundity of taimen ranges from
7.500 to 35.000 eggs (Soldatoy 1912, Podlesny

1958. Kirillov 1962, Misharin and Shutilo 1971)
which is similar to females from Lake Baikal. Rela-
tive fecundity (egg number/body weight) 1ncreases
from 1.53 egg/gram in first year Spawners fish to
1.94 at age 12, but declines thereafter with age
(Table 2).

Egg diameter also increases with age, from 4.1
mm at age 10 to 5.0 mm at ages 14 to 29. Mature
fish, captured during the pre-spawning period, have
been observed with gonads in the Stage 11 quiescent
state (Nikolsky 1978), and indicate that tatmen may
not spawn every year. This has been observed In
many salmonines in northern latitudes (Kennedy
1953: Reshetnikov 1966, 1980; Savvaitova 1989;
C. R. Bronte personal observation) and is mostly
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: ing in northern tributar;,
TABLE 2. M bsolute and relative fecundity of female taimen spawning ries o
A v 2. Mean absolute

; ] fhﬂrs,’- —_——
Lake Baikal (data obtained by K.I. Misharin 1971 and the au .
Mean “hf.:::l?l Mean number of eggs Rcluti\;: fecung;,,
bt."l' lt"ﬂglh = . d range and TIJH;:'L
Age (yr) Nl;'lp'h (mm) (g) . & T
ey . . 10.469 15.930 (15.870-15,990) 93 (1.46-] 59,
g - o= : ' 978 78
i I e “"";’S ;1’2:069 .94
2 ] e o 23.910 (23,800-24.020) 194
5 - :(:‘;; 14.014 24,385 (22,350-26.420) 1.74 ( I.;n.| 7
3 2 K ; 24, o
¥ 1 1,180 20,215 33132 "
23 I 1,260 22,145 3:.:1” G
29 l 1,360 28,411 35.( 3

grow, young taimen move to deeper parts of l
river. Larger taimen occupy deep rcuc_‘hc‘\. hulf_--. I
cated at river bends, or at mouths ofnlr|hu:_;:r|r_-

main rivers. The distribution of the fish Wwithin a
area follows a size hierarchy; larger specimens o

due to short growing seasons that prevent complete
gonad development during a single growing season.

Early Life History

Under natural conditions, embryonic develop- cupy upstream portions of reaches and holes. whi
ment lasts about a month (Misharin and Shutilo are more favorable for feeding. Downstream. i
1971, Kifa 1974), but in hatchery conditions, devel- are distributed in descending order by size. Usual]
opment at 10°C, is complete after 23 days (232 de- large fish are solitary but concentrations of 20 10 3()
gree/days), and complete absorption of the yol!\‘ sac large fish have been observed in deep holes during
at about 31 days (309 degre_e/days) (Witk(}Vskl and autumn and winter, and during summer when rising
Kokurewicz 1981). Larvae first emerged in the Fro- water temperatures force fish to cooler waters.

likha River during the first 10 days of July (1983 to
1985), and were 18 to 19 mm long and weighed

0.04 g. By late July, fry had well-developed fins, an Age and Growth

absorbed yolk sac, with an average body length of During the last 20 to 30 years, the age composi-
39.9 mm and weight of 0.5] £. In the middle stream tion of the taimen population in the Frolikha River
of the Frolikha, taimen yearlings were 66 to 79 mm has changed drastically (Fig. 3). During the 1960s
and 2.5 to 5.1 g, and smaller than yearlings from mature specimens (age 8 to 29 years) made up 23 to
the tributaries of the Amer. (Levanidov 1951) and 25% of the catches whereas data from the 1980 to
Lena rivers (Knizhin and Arov 1987). Smaller fish 90s indicate that only newly mature, first-year
are likely due to poorer habitat, lower prey abun- SPawners are captured. Age 2 to 5 fish now make
dance in Baikal tributaries. and competition for up 95 to 100% of the catch. A similar change in the
food with resident Juvenile lenok (Brachymystax dge composition was noted in the Snezhnaya River
lenok) and black Baikal grayling (Thymallus arcti- population in the late 1970s prior to its extinction
cus baicalensis). Newly hatched taimen larvae re- Age 2 to 4 fish were the only taimen captured (n =
main in spawning redds for 5 to 10 days and are not 12), and these were likely the offspring of the last
mobile. After yolk sac absorption and transition to Surviving spawners.
exogenic feeding, fry move to shoreline areas of the Although taimen are long-lived, they exhibit fast
river in small groups of up to 10 fish. These fish growth. At age 3, taimen growth significantly in-
L eradually migrate downstream 1o feed in lower trib- creases due to the large numbers of juvenile and
Wtaries and back-water bays rich with zooplankion, adult sculpins available as prey in the littoral area

ic invertebrates, and cyprinid fry which are of the lake almost year-round. In Northern Baikal.

i reaches in river-beds. As these fish Upper Angara (1985 1o 1993), and 10 kg in the Fro

it at that time. By the end of summer, as water taimen growth is faster after age 3 than in some
¢line in the river, and intermittent triby- other water bodies of Eastern Siberia (Table 3). The

bays dry up, taimen fry move to shallow maximum weight of the taimen was 15 kg in the

Pyt
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FIG. 3. Age composition of taimen captured

from the Frolikha River during the 19605 and
during the 1980s and 1990s (all years combined).

likha. In Dagarskaya Bay (ncar the Upper Angara
mouth) fish from 5 to 40 kg are periodically caught
in omul trap nets. In the 1960s, taimen caught in the
Frolikha River mouth weighed 30 kg (Misharin and
Shutilo 1971), and 50 kg in the Tompuda and Bol-
shaya Rivers (Ustinoy 1979). Under favorable con-
ditions taimen can reach larger sizes. Fish weighing
60 to 80 kg have been taken in the Yeniser basin
water bodies (Podlesny 1958), 60 kg in the Lena
(Borisov 1928). up to 80 kg in the Amer waltershed
(Nikolsky 1956), and up to 95 kg in the Uda (Lind-
berg and Dulkeit 1929).

Food Habits

in the Frolikha River, taimen fingerlings fed on
mayfly larvae (Baetis latus, Ameletus sp.,
Syphlonurus sp.), making up (o 00% of the diet by
weight (July 1985). On average, about four
ties between 2.5 and 10.0 mm (up to 25% of

the fry body length) were found per stomach. Small
wkton, larger crustaccans, and chironomid
jae were also major food items (Table 4). Diel
asity of fingerlings fluctuated from 9% 1o §52%,
d 257%, and was similar 10 fry diets from
ties of the Amur (Levanidov 1951) and

Kirengn Rivers (Knizhin and Aroy 1un /), Young

ofyear tuimen Cages 2 Lo b months) in the Amur
and Lenn watersheds grow rapidly in length and
welght as o resalt of o diet shift to ¢ yprinid larvae
and Try, which are numerous. In mountain tribu

tarles of Northern Baikal, like the Frolikha River,
cyprinid Tarvae are not abundant, and resident black
Baikal grayling and lenok fingerlings are too large
to be consumed, therefore, taimen fry become pis

civorous stgnificantly later. By age [, tanmen from
the tributaries of the Amur and Kirenga are (wice s
large than those from the Frolikha, The former
fivers have higher densities ol zooplankton and
benthos, and concentrations of small cyprinid L

vae combined with optimum water temperatures
that facilitate fast growth ol juyenile taimen during
their first year of lite

In the lower Frolikha (June 1983) both age-0 and
age-1 taimen fed on benthos composed mostly of
mayfly larvae (Syphlonurus sp.) (Table 4). Pis
civory begins during the second year of life (Fig 4)
when young taimen feed on small grayling and
lenok in tributaries, or on stone sculpin (Paracotfus
kneri) and sand sculpin (Cottus kessleri)
nearshore arcas of Lake Baikal after tatmen year
lings migrate downstream, roughout the yeat
age-1 and age-2 fish the littoral zone of Baikal
consume mostly sculpins (70 to 80%), and lake
minnow (Phoxinus perenurus). By October of their
third year, taimen in the Frolikha River consume
larger amounts of juvenile black Baikal grayling
(Fig. 4), and the proportion of sculpins in the diet
decreases 1o 35 to 12% by weight. From age 4 on,
black Baikal grayling becomes the mam food of
taimen in the littoral zone of Lake Baikal and its
tributarics. Age 4 o 10 taimen also feed on other
fishes in descending order of importances; omul
(Coregonus autumnalis migratorius), whitetish
(Coregonus lavaretus pidshian), lenok, burbot
(Lota lota), eurasian perch (Perca fluviatilis), and
northern pike (Esox lucius)

Prey composition in taimen diets reflects to a
significant extent the fish community found n its
habitat (Reyvnivykh 1939, Levanidov 1951, Pirozh
nikov 1955, Karantonis ef al. 1956, Lishev 1950,
Kirillov 1962, Kirillov 1972). Thus, in the Khilok
river mouth (April to May) eastern carp fry, which
produced large 1971 and 1973 year classes, and ma
tre dace were predominant food items. Along with
fish, larger taimen feed on gammarids (Eu
Limnogammarus Verrucosus, Pallasea cancellus),
caddis My larvae, adult terrestrial (aerial) insects,
amall rodents, and waterfow! nestlings. In the I
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FIG. 4. Diets of taimen from the Frolikha River
by age and month. Numbers within the data fields
are sample sizes for that age and month.

toral zone and tributaries of Lake Baikal the feed-
ing intensity of taimen of all ages increases from 90
to 100% in June to July to 157 to 222% in October.

The sizes of prey fish eaten by age 2 t0 5 taimen
ranged from 20 to 110 mm for stone sculpin. 50 to
115 mm for sand sculpin, 50 to 84 mm for min-
nows. and 100 to 195 mm for black Baikal
grayling. As taimen increase in size so does prey
jize. Age-3 taimen prey on stone sculpin that aver-
aged 46 mm (range 31 to 59 mm) in spring but by
sutumn the mean size consumed INCreases to 59
mm (range 34 to 94 mm). By the end of the fourth
and fifth years of growth, mean lengths of sculpins
consumed increases to 80 and 102 mm, respec-
tively. The largest sculpins found in age 5 taimen
stomachs are close to the maximum size found in
the sculpin populations.

At age 3 and a total lcnglh ~ 300 mm, taimen

begin to eat black Baikal grayling from 112 to 132
mm total length (average 122 mm, mostly age-2
fish). By age S, taimen are consuming larger
grayling that range from 110 to 195 mm (average
156 mm). Omul, from 160 to 300 mm (average 240
mm ), are consumed by larger taimen over 600 mm
total length. One whitefish (354 mm) and one bur-
bot (Lota lota) (405 mm) were also found in stom-
achs of larger taimen captured near the mouth of
the Upper Angara River.

Prey relative size, expressed as the ratio of mean
prey length and predator length, increased with size
of taimen. This measure was 17% for taimen 200 to
300 mm, 29% for fish < 400 mm, and was as high
as 42% when grayling, whitefish, lenok, and burbot
were consumed by larger taimen. Minimum relative
sizes of prey occur in July when taimen feed on
stone and sand sculpins (11 to 17%), which are
most accessible at this time.

The mean number of prey found in any one
stomach appears to be constant across seasons, but
maximum number of prey varied. Mean prey num-
ber was 2.2 and maximum prey number was 3 in
June, 2.1 and S in July, and 2.0 and 4 in September-
October, respectively. Up to 22 omul were found in
stomachs of larger taimen that feed on fall spawn-
ing aggregations in the Upper Angara River.

Parasitofauna

The parasitofauna of taimen in the Lake Baikal
watershed is composed of few species (Table 5).
We found seven parasite species in taimen from
Northern Baikal, and included cestodes Diphyl-
lobotrium sp.. and Proteocephalus sp. (Zaika 1965).
Proteocephalus larvae are likely from fish prey
consumed. and did not parasitize the host. Proteo-
cephalus torulosus, a specific parasite of
Cyprinidae, was found in the intestine, which ac-
companies the prey and also does not parasitize
taimen.

The finding of the trematode Azygia robusta by
7aika (1965) may be incorrect, as this parasite 1s
not found in the Lake Baikal w atershed in
Salmonoidae, including in the lenok, which 1s an
obligate host (Pronin 1976, Matveyev and
Matveyeva 1989). Azygia lucii, a parasite specific
to northern pike, is also not found in the Baikal
basin although this 1s a common parasite of north-
ern pike in other regions. It is unknown why trema-
todes of the genus Azygia have not appeared at all
in the Baikal watershed. Based on these data,
Tetraonchus spasskyi, specific tor taimen, and
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TABLE 5. Parasite Jauna of taimen from the Lake B

ikal watershed. Spe
‘}:'om Northern Baika

cies marked with an asterigy,
I, but not found in this sty g,

are those reported by V. Ye. Zaika (1965) for the taimen

Northern Baikal (n = 20)

Selenga and Khilok Rivers (n = 5,
' Number/specimer,

Number/specimen o examined
Parasite Prevalence examined P ,-cva(l)ance s, -
*Myxobolus mulleri 0 e 0 i
*Gyrodactylus sp, 0 P 0 3
*Tetraonchus roytmani 20 Lo 5 £
Tetraonchus spasskyi 80 112 15 s
Diphyllobothrium dendriticum 60 o 50 g
Eubothrium crassum 100 el 0 o
*Proteocephalus sp. 0 Y 0 i
*Azyvgia robusta 0 K 5 0.05
Nematoda gen. sp. 0 i 5 9.05
Salmincola salmonis 0 i 0 8.65
*Basanistes woskoboinikowi 100 76 L J

Salmincola salmonis, specific for salmonines, can
be added to the list of taimen parasites of the Baikal
region. The latter species has been reported in
Siberia and Asia for the first time. Two species—
monogenea 7. spasskyi and the small crustacean
Basanistes woskoboinikowi—are specific for only
taimen, two species—the cestode Eubothrium cras-
Sum and crustacean Salmincola salmonis—are spe-
cific for salmonines, and plerocercoids
Diphyllobotrium dendriticum specific for
Salmonidae in general.

Although few parasite species were found, there
were high body burdens, with absolute predomi-
nance of B. woskoboinikowi in all fish (100%), and
low infection of other species. This is attributed to
piscivory at young ages, which results in the ab-
sence of trophic links with invertebrates which are
the intermediate hosts to helminths. after age 2.
Taimen infestation with plerocercoids D. den-
driticum is likely due to feeding on the omul and
grayling (the main additional hosts) during resi-
dence in the lake. Their presence in taimen from the
rivers may serve as a biological marker, though in-
festation of riverine forms that feed on spawning
ml in fall may be possible. In general, mortality
rom parasite burdens is not significant in popula-
gulation of taimen age 2 and older because

onships between the specific parasites and
te hosts are, as a rule, balanced in the
long-term co-evolution (Pronina and
opulation decline of the obligate
these species-specific para-
hental cycle may disap-

-

pear prior to the complete extinction of taimen pop-
ulations.

CONCLUSION

The taimen historically inhabited virtually al|
permanent streams of the Lake Baikal watershed,
including second and third order tributaries. This
fish is a highly-specialized predator given its habi-
tat preference and diet, and is an important member
of the boreal and foothill fish community, and may
influence the structure of that community through
predation. Populations of lenok, another predatory
fish of the same community, are also declining, but
it occupies another ecological niche and therefore
can not replace taimen if this species becomes ex-
tinct in the basin. Taimen conservation in the Baikal
region is impossible without adoption and imple-
mentation of a dedicated rehabilitation program that
includes the protection of remaining populations
within the territory of Buryatia, and the Irkutsk and
Chita provinces, elimination of further habitat loss.
and restoration of affected habitat where possible.
Further restoration efforts may include enhance-
ment through judicious introductions of hatchery-
reared fish in areas where habitat 1S accceptable.
provided that sufficient remnant fish with the
needed genetic diversity are available for brood
stock_devclopmcnl. Given the lack of success in
restoring lake trout (Salvelinus famaycush) popula-
tions in the Great Lakes, many biological, social-
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