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CASPIAN SEA 
Dimensions and Shape

The Caspian Sea is the greatest saline lake in the 
world. Its area is 436,000 km2, and its volume is 
77,000 km3 (average depth 180 m). The sea is 
1200 km long from north to south. The coasts are 
slightly indented. Connected to it, there are the 
almost closed Gulf of Karabogaz(goi) (.18,000 km2) 
and a series of small bays: Gurguyanian Bay, 
Tourkmen Bay, Krasnovodsky Bay, Baku Bay and 
others. Apart from the Volga Delta, there are a few 
islands; Tiuleny, Chechen, Artem, Giloy, Ogurchin- 
sky, and Koulaly, and also some small islands in 
the Baku and Apsheion archipelagos. Most of the 
inflow into the Caspian Sea is carried by the fol
lowing rivers from the north and west: the Ural,
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Table 1.

River Volume Delivered 
(km’)

Proportion of 
Whole Delivery 

{ %)

Volga 270.83 76.3,
Kura 17.22 4.9
Ural : 13.17 3.7
Terek 11.31 3.2
Others 42.65 11.9

355.18 100

Volga, Terek, Sulak, Samur, Kura; from the south, 
Sefidrud, Gurguen and Atrek rivers. Table 1 shows 
volumes and percentages (from Zenkevitch, 1963).

Climate
The climate of the Caspian Sea is complex. 

In the north, the frost reaches as low as — 38°C, 
while in the south, the January temperatures are

Fig . 1*. Bathymetric map of the Caspian Sea (Knipo- 
vich, 1936) with main sediment classes : (I) fine-grained, 
(II) coarse-grained (Klenova; sketch-map from Zen
kevitch, 1963). (By permission of George Allen & Unwin, 
London, England)

+ 5 to +9°C. The climate is arid on the northern 
and eastern coasts. The mountainous coasts in 
the west, southwest and south have humid warm 
climates, The precipitation in the south and south
west is 1500 mm, but at Krasnovod.sk on the cast 
coast, it is only 120 nun. The entire Caspian drain
age area is enormous (3:7 x 106 km 2). The inflow 
(Table 1) is increased to 451 km3 by direct rainfall. 
Evaporation accounts for 86.6 cm annually.

A  monsoon-type regime with the dominant north
east winds is characteristic for the Caspian Sea in 
winter, particularly for its northern part. The 
monsoon character diminishes in summer when 
land breezes prevail.

The Bottom Relief
The Caspian Sea is divided in three roughly 

equal parts according to bottom morphology. 
In the north part, the depth is no more than 20 m 
(Fig. 1). The middle part has a maximum depth of 
790 m and is bordered by a sill from the southern 
part with a depth not less than 170 m (Apsheron 
sill). The South Caspian, with depths down to 
980 m, has a very complex relief in the west and a 
broad flat shelf in the east. The maximum depth 
in the Gulf of Karabogaz(gol) is 10 m (Got = Gulf 
in the Turkmen language).

Hydrological Features
The north Caspian freezes in winter. In summer, 

the mean surface temperature is 22—25°C; near the 
east-coast, it is 27-30°C. The.bottom temperature 
In the-, basins is always constant at 5-6°C.

The salinity is 0.3%, in the north Caspian, with } 
the freshening effect of the Volga River, and rises j 
southward gradually to 14%, (southeast). In the 
Gulf of Karabogaz(gol), the salinity is . 300%,, a 
classic evaporating basin,

'Due to the great difference in conditions in the 
northern and southern parts of the sea, a vertical 
circulation is provided in summer by the heating 
and evaporation and in winter by the outflow of 
cold waters from the north Caspian into the 
middle and south basins. Oxygen is still present 
even at the maximum depths. Some H2S con
tamination occurs locally but only for a short time.

The currents are formed by the winds and by 
density differences between fresh northern waters 
and more saline southern ones. The general 
Caspian water movement is cyclonic (Fig, 2). 
Two circulations develop at a depth of 300 m 
and more in the middle and southern basins. A 
coastal current moves along the western shore 
from the Volga delta southward, and northward 
along the eastern shore.

A steady current into the Karabogaz(gol) 
partly compensates for the evaporation from the 
gulf surface. Nevertheless evaporation (500.7 km3) 
prevails over the water inflow (422.4 km3); this 
leads to permanent precipitation of salts.

/

/

no
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Fig. 2. Current systems'of the Caspian Sea (A. 
Mikhalevsky, 1931; from Zenkevitch, 1963). (By per
mission of George Allen & Unwin, London, England).

On the shallow northern coasts there are wind- 
generated tides.

Caspian Sea Level Oscillations 
The instability of the sea level is a characteristic 

feature of the Caspian Sea. Many serious falls took 
place in the past; at the present time, a fall has 
been proceeding since 1930. Over this period, 
the sea level has been lowered by more than 2 m

and in 1952 was 27.6 m below ocean level. Decline 
in the water level has changed coastal shapes, 
mostly in the northern part. Many bays disappeared 
and islands increased. Some islands changed into 
peninsulas, e.g., Cheleken and Sara islands, etc. 
The Emba River does not flow into the sea any 
more. The area of the Volga Delta has increased 
very much owing to the emergence of the bar. 
Oscillations for the period 1886-1936 are shown in 
Fig. 3; documentation exists to indicate major 
oscillations over many centuries.

Geological Structure
The Caspian Sea is situated in a broad tectonic 

depression of heterogeneous origin. Its northern 
part belongs to the southeast margin of the Russian 
Platform. A buried folded system of Paleozoics 
trends from the Mangyshlak peninsula to the Volga 
Delta, The southwest part of the. Caspian has a géo
synclinal origin. The boundary between the plat
form and the géosynclinal parts of the sea floor 
strikes from the Terek River to Krasnovodsk. The 
bottom, south of the Terek mouth, continues the 
structure of the Caucasian foredeep.

. The Apsheron sill, at the boundary of middle and 
south Caspian, between the Apsheron and Kras
novodsk peninsula is a complex geologic structure. 
The Tertiary Caucasus folding, the southern edge of 
the Krasnovodsk platform, and the Tertiary folding 
of the northern border of the Turkmen depression 
all converge here, i%

The south Caspian between the Kura and Turk
men depressions is an area of subsidence and 
continuous sedimentation from Paleozoic time, 
and possibly earlier. Geophysical investigations 
show that in the south Caspian depression the 
granite layer is absent, (i.e., oceanic type crust).

Geological History ...
As on the Russian Platform, it is possible to see 

the alternation of more or less north-south and 
east-west movements in the geological history of 
the Caspian Sea. The Caspian has been united 
frequently with the Black Sea and, through it, con
nected to the World Ocean at the times of east-west

^G/3. Fluctuations in the Caspian Sea level 1886-1936 (Brujevitch, 1938; from Zenkevitch, 1963). (By permis- 
^  of George Allen & Unwin, London, England.)
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warping. Open connection with the iyiediterranean 
ceased from the Miocene onward[ but narrow 
marine connections were later re-established from 
time to time. A brackish Miocene basin was wide
spread in southeastern Europe. Further trans-

the beginning of the Pliocene.
At that time, the Caspian Sea occupied only its 

southern basin and a thick series of sands, silts and 
clays was deposited, later to become one of the 
richest oil fields. This regression, named the Bala- 
khan stage, was replaced by the broad Akchagylian 
transgression. The Caspian basin extended at that 
time northward to the middle Volga. The Akchagyl 
Sea was not fresh, but the route of its connection 
with the ocean is not clear as yet; possibly it was in 
the north. During the Akchagyl transgression, a 
tendency for submeridional subsidence is indicated.

The later stages of Caspian development were 
marked by oscillations in level with ever decreasing 
areas of transgression. The transgressions of lower 
Pleistocene (Bakunian), middle Pleistocene (Khaza- 
rian) and upper Pleistocene (Khvalynian) are 
notable. They left many terraces and raised beaches 
on the Caspian shores, at heights from 300 down to 
7 m above present sea level.

The levels of Quaternary terraces are tilted with 
the continuing orogenic activity of the Caucasus 
geosyncline. The older terraces of lower Bakunian 
are the most deformed. The 'base of the Bakunian 
is at 200-300 m in the Kura and Terek depressions 
and rises to 280-320 m above sea level at the south
east end of the Caucasus. The tilting of the younger 
terraces is less. Maximum deformation is also seen 
at the southeast termination of the Caucasus.

The regressive phases left submarine terraces and 
plains on the sea floor. The most clearly expressed 
level at -700 m probably belongs to the Pliocene. 
The submarine terrace and the slope break at -  300 
m are also very marked. The depth of the Caspian 
shelf outer edge varies from —60 to —120 m. The 

' position of the shelf edge is almost everywhere 
related to tectonic movements, except off the deltas.

The Caspian Sea is an area of recent orogeny. 
Structural lines of the mainland continue undei the 
sea floor. Anticlinal folds across it form numeious 
islands, banks and reefs (Figs. 4 and 5). Many of 
these anticlinal domes are also oil and gas bearing. 
The greatest offshore, oilfield is the Neftyanye 
Kamni (“Oil Stones”), represented primarily by a 
group of small rocks near where passing ships 
had noted the oil seeps and gas blows.

Geophysical investigations have revealed many 
oil-bearing structures expressed only very slightly 
in the bottom relief. The structural lines of the west 
coast continue not only on the shelf and slopes but 
also into the bottom beyond the slopes. The latest 
echo-sounding data show that in the north-west 
part of the south Caspian, the sea bottom is a

F ig 4. Sketch map of South Caspian tectonics (after 
V. F. SoloViev, L. S. Kulakova et at.| 1962): ( 0 Southern 
boundary of epihercynian platform; (2) anticlinal struc
tures fixed by seismic prospecting and by boring; (3) 
anticlinal lines shown in the relief; (4) synclinal lines, (5) 
sh if break; (6) isobaths from echo-sounding data; (7) 
isobaths from nautical charts.

The figures on the sketch-map: (1) region of Apsheron 
Archipelago anticlinorium; (2) continuation of struc
tures of Balkhan depression into sea floor; (3) con
tinuation of Apsheron Peninsula anticlinal zones south 
eastward into sea floor; (4) region of structures of Baku 
archipelago; (5) South-Caspian anticlinal zones, eastern 
part; (6) shelf—-tectonic structures are not expressed m 
relief ; (7) Elburz foredeep.

system of young submeridional ridges 30.0-400 m 
high above the surrounding basins (Fig. 4). As in 
the shallows, many of these structures have oil and 
gas shows.

Mud Volcanoes
Sedimentary “volcanism” is very widely devel

oped in the Caspian area. Many mud volcanic 
islands crown the structures on the western and 
eastern shelves and slopes of the South Caspian. 
Many submarine explosions are noted here. The 
sediments contain breccia layers of sedimentary 
“volcanic material.”

Sediments
The present sedimentation in the Caspian Sea 

depends mainly on two factors : the clastic detritus 
mostly from the Caucasus and the piecipitation 
of calcium carbonate brought down by the Volga 
and Ural river waters. The inflow of these two 
rivers comprises 80 % of the total. They drain the 
region of the chernozem soils; because of this, 
the carbonates are dominant in their waters. The 
Caspian Sea receives only 12% of its river water



CASPIAN SEA

from the Caucasus coast, but this includes the most 
part of the solid inflow. Only one river, the Kura, 
carries into the sea 36% of all suspended matter. 
The eolian dust from the east plays a minor role.

Caspian water is marine in origin, but is modified 
by a.great quantity of carbonates and sulfates. It is 
oversaturated in the CaC03 which precipitates to 
the extent of 94 g/m2 yearly. The CaC03 accumu
lates in the shallows and in places of active hydro- 

. dynamics in the form of shells, shell sand, oolite and 
recent submarine “calcrete”, and in peli tic form in 
the muds,

The north Caspian Sea bottom is covered by 
coarse-grained sediments, mostly sand with a large 
proportion of shell fragments and unbroken shell. 
The fields of pure shell occur locally, for example, in 
the southern part of the northern Caspian. This field 
continues southward along all the east coast. The 
shell sediments are composed of Dreissensidae and 
Cardidae. Most fine-grained sediments occur near 
the mouth areas of the Terek, Volga and Ural 
rivers, but also in the central basin of the north 
Caspian at 8-9 m.

North Caspian sediments contain some quantity 
of organic carbon, increasing in fine-grained sedi
ments from 0.45% for sand to 1.36% for mud 
(mean values). This quantity of organic carbon is 
enough to make a slightly reducing environment ; 
therefore, the fine-grained sediments are of green
ish-gray color. The C 0 2 content ranges from 2 to 
30%/

The distribution of sediments in middle Caspian 
depends on the bottom relief. Sand with a small 
admixture of shell and silt—product of river trans
port—pi evails in the shallow depths near the west 
shore, The sand is well sorted by the north and north
east waves. The sand is replaced by muddy sand, 
sandy mud and mud at the increasing depth. The 
CaC03 in these sediments is not above 12-15%. 
The C aC 03 content rises quickly with decreasing 
depth near the east coast to 92% and even more 
in pertain spots.

Outcrops of Quaternary rocks, and among them

of sheh-limestones and also oolite sand and recent 
“calcrete,” are noted on the east coast fronting 
rocky shores. Fine-grained mud accumulates in the 
bays and is composed of pelitie carbonates. Organic 
carbon in the middle Caspian sediments range from 
0.30% for sand to 2,51% for mud. Its content 
decreases with increasing of C aC 03 in sediments 
of the same grain size.

The sediment distribution on the western shallows 
of the southern Caspian varies very much according 
to the structural relief. Elevations of the submarine 
slope are areas of abrasion, the products of which, 
fill, up the deeper places. Patches of present-day 
bottom abrasion (negative sedimentation) often 
occur here near the eastern coast, and frequently 
oolite sand and “calcretes” form at these points.

The mineral particles are brought in mainly 
by the Kura river. It carries out a clayey mud which 
reaches eastward into the deep basin. The lime con
tent of the sediments in the west is not more than 
10—12%, increasing quickly eastward. Sediments in 
the eastern shallows contain up to 90% CaC03. 
There are also shell, oolite sand, and ‘‘calcretes” 
here and carbonaceous pelite in the calm waters.

Mud and clayey mud in the south Caspian basin 
contain 2.28 % (mean) organic carbon. It increases 
to 3 % in the areas of mud volcanoes. The increas
ing of the mean organic carbon content from 1.22% 
for 1934 to 1.74% for 1956-1959 has been noted 
(Pakhomova, 1961).

The manganese content in the Caspian sediments 
ranges from 0.03% for sand to 0.15% for mud ; /  
phosphorus, from 0.03% in sand and shell to 
0.08 % in the clayey mud. The relative enrichment 
by manganese and phosphorus is observed near 
river mouths. Mean manganese content is 0.08- 
0.09% in the middle and south Caspian at the 
greater depths, reaching to 0.3%; a maximum 
occurs near the west coast. The phosphorus content 
increases on the submarine threshold slopes (more
o.i%). '

The Apsheron sill is an erosion area. Qua ter- I 
nary rocks (according to latest data, upper Khvaly- '
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Fig , 6. Recent sediment facies of the Caspian sea: 
( 1) clastic facies; (2) clastic carbonate facies; (3) car
bonate facies; (4) diatom-carbonate facies, Geographic 
names; (1) Volga River; (2) Ural River; (3) Terek River; 
(4) Kura River: (5) Apsheron Peninsula; (6) Kras- 
novodsk Peninsula; (7) Karabogazgol; (8) Mangyshlak 
Peninsula.

nian) lie under a thin cover of recent sediments 
and, in some places, occur directly at the surface.

Facies
Caspian sediments are generally of clastic, 

clastic-carbonate and carbonate facies. In places of 
siow clastic and carbonate sedimentation, the 
remains of diatom plankton increase relatively; 
they occur very widely in the Caspian. The quantity 
of soluble SiO^ in the richest samples yet found is 
12%, and it is possible also to distinguish the 
carbonate-diatom facies there (Fig. 6).

The main source of the clastic material is in the 
west* where the rivers have maximum turbidity on 
account of steep slopes and the continuing Cau
casus uplift. Some elastics are carried in by the 
Volga and Ural rivers. Along the west coast and 
hear the Apsheron Peninsula, the source of elastics 
are bottom outcrops of Tertiary rocks and Quater
nary clays and submarine banks of old Caspian 
shell limestones. The erosion of mud-volcanic 
islands and of products of submarine explosions is 
an important source of sediments in the south 
Caspian.

All this material is transported by currents and 
settles in the accumulation areas, i.e., on the 
slopes and in central parts of the middle and south 
Caspian basins. Off the east coast the accumulation 
of elastics is bounded to the narrow nearshore belt

Fig. 7. Distribution of the Caspian benthonic biomass 
(Birstein et al.; in Zenkevitch, 1963), (By permission 
of George Allen & Unwin, London, England.)

because the abrasion takes place only around the 
prominent capes owing to the sea-level fail The 
eoli an transport does not play a large role, and 
even near the shore line it is only 39 g/'m2 yearly.
Mineral Distribution

Mechanical sorting and differentiation of elastics 
also modifies the mineral composition. There is a 
tendency to enrich the coarse-grained sediments 
by quartz (among the light minerals) and by 
amphiboles, kyanite, garnet, zircon (among the 
heavy ones). Micas have the opposite tendency. 
Limonite accumulates in the areas of recent 
submarine abrasion and in the coarse grained sedi
ments; pyrite occurs in the muds. Changes of mineral 
composition take place following the direction of the 
current, for instance, the quantity of amphiboles, 
epidote and others including quartz, rises in the 
northern Caspian, but diminishes gradually south
ward along the west coast as far as the Apsheron 
sill. The concentration of these minerals increases 
again on the Apsheron sill indicating the erosion of 
older sediments.
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Fig. 8. Qualitative abundance of Mediterranean flora and fauna reaching into the Caspian (and eventually Aral) 
Sea. Note reduction in species from over 6000 to 2 and modification by other sources. (1) Mediterranean fauna ; (2). 
■Caspian fauna; (3) Freshwater fauna; (4) Arctic immigrants; (5) Migration direction (Zenkevitch, 1963). (By per
mission of George Alien & Unwin, London, England.) 1 V

The southern Caspian has its own source of 
clastic mineral grains. Thus the pyroxenes appear 
in a considerable measure in the region of Baku 
Archipelago near the west coast and southward of 
Krasnovodsk Peninsula in the east. Near the east 
coast, barite and eelestite, from Tertiary rocks are 
noted among the heavy minerals.

Chemical Features
The clastic sediment facies pass into clastic- 

carbonate and carbonate as one moves away from, 
the,source of the elastics. Because ofthaf .the chemi
cal composition also changes. The river discharges, 
especially of the Kura and Volga rivers, are a 
mixed assemblage corresponding to the average 
rock composition of the drainage area. The propor
tion of the chief components continues through the 
processes of transportation and accumulation, but 
the sediments are enriched by carbonates, i.e., the 
ratios of insolubles to solubles decrease,

Iron content rises on the areas of the slow sedi
mentation, magnesium is augmented in the oolite 
sands. The quantity of insolubles increases in shell 
and shell-oolite sand, more in the geosynclinal 
areas in comparison with the platforms.  ̂ •

Flora and Fauna
The benthonic biomass (Fig. 7) is largely concen

trated in the shallows of the north and east, i.e., in 
the carbonate facies. The composition of the fauna 
is very varied and reflects the geological history with 
four main elements, as indicated in Fig. 8 (Zenke
vitch, 1963). ,

Conclusion
in the closed Caspian Basin, we can see all 

stages of sedimentary differentiation in time and 
space. Clastic sediments near the west mountain 
coast are the products of recent denudation of the

Caucasus mountain system that was formed in the 
Tertiary, but where orogenesis still continues.

Clastic-carbonate and carbonate facies originate 
from the solution products of older rocks forming 
the Russian Platform. They are deposited on. the 
areas where the elastics - become less. Salts, the 
most soluble components of the, terrigenous dis
charges, precipitate today in the eastern bays of the 
Caspian, although their migration may have begun 
as early as the lower Paleozic.

M. V. Klenov a
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Pakhomova, A. S., 1961, “Organicheskoe veshchestvo v 
donnikh otlojeniyakh Kaspiyskovo morya” (Organic 

. material in the bottom sediments of the Caspian Sea), 
Tr. Gos. Okeanogrc. Inst., Part 59, 58-84.

Soloviev, V. F., Kulakova, L. S., Lebedev, L. J., and 
Maev, E. G., 1962, “Osnovnye cherti reliefai geologi- 
cheskoi strukturi dna Srednevo i Youshnovo Kaspiya” 
(Fundamental Features of Relief and Geologic Struc
ture of the Bottom of the Central and Southern 
Caspian), in ‘‘Strukturno-geomorfologicheskie isle-

• dovaniya v Prikaspii” (Structural-geomorphological 
Investigation in the Pre-Caspian), Sb. Materialov

115



i\4 sn  <v spa

(. 'otnph'xtu'v ) i'iishiu'V (mv/, T\p<\litd (Mntoiml coin-' 
piled hv Southern pool, o\jvNitnon). Part /, 446 198, 

Strakhov. N. NL <7 <*/., 19>4, “formation of sediments 
in Recent basins: a symposium," Moscow, {lengthy 
excerpts by G. V. Chiiingarin Intern, (¡col. Rev.. 1(1), 
105 ill;  1( 3). 74 8I (1959)].

Zenkcvitch, L., 1957, “Caspian and Aral Seas,’* Gcol. 
Soe, /(to, Menu 67, 1.

Zenkcvitch, L., 1963, “Biology. of the Seas of the 
: t J .S .S. R L o n d o n ,  George Allen Sl Unwin ; New 

York, lnterscicnee (Wiley), 955pp.
* Additional bibliographic references may be found 

in this work.
Cross-references i À hrasion ; Crvptodepressions ; Kara* 

Bogaz Gulf; Quaternary Period; Sediment Transport. 
Vol. I : Black Sea; Voi. II: Evaporation, pr Vol. VI: 
Salt Deposits; Soils.

CATASTROPHISM—See pr Vol. VI, ACTUAL- 
ISM; GEOLOGY, PHILOSOPHY OF; 
UNIFORMITARIANISM

CATCHMENT AREA—»See DRAINAGE BASIN

“CATTLE TRACKS”—See TERRACETTES, 
LYNCHETS AND “CATTLE TRACKS”

CAVES—See LIMESTONE CAVES; SPELEOL
OGY

CHAMPLAIN SEA
The Cham plain Sea, a term first used by C. H. 

Hitchcock (Vermont Geological Survey) in 1861, 
formed when the shrinking Laurentide glacier 
withdrew north of the St. Lawrence Lowland and 
admitted water from the Atlantic Ocean. It 
covered roughly 20,500 square miles in Ontario 
and Quebec, between Quebec City and Lake 
Ontario, including part of the lower Ottawa River 
valley and the Lake Champlain valley in New 
York and Vermont,

Extensive but discontinuous shore features, 
mainly beach ridges, on the south side of the basin, 
and terraced glacial and proglacial deltas on the 
north side show that the present altitude of the 
highest marine submergence is about 650-750 feet 
in the north and 450-525 feet in the south. It has 
not *yet been possible to trace very far the strand - 
lines of individual water planes except in the 
Champlain valley.

In the central part of the lowland, marine ‘'clay/’ 
locally as thick as 200 feet but generally about 100 
feet thick on the north side, wedges out on the 
south side. It is mainly rock flour and is highly 
unstable. Earth-flow landslides are common 
wherever the clay supports escarpments higher 
than about 50 feet; these have caused much prop
erty damage and some loss of life. The clay com

monly contains fossil- Yohiin mv/mu (lorn ici l y 
i.i'dii aretiea) ami is called “ 1 eda clay." Locally, 
north' of the St. Lawrence River, the clay contains 
lenses of till and stony marine day and, in places, 
has been overridden by a readvaneing glacier.

Marine fossils are abundant and reveal the 
.character of the water, Species are numerous and 
shells are robust in the east near the ocean, but 
in (he west and south where I he salinity was low, 
species are few, and slid is are small and thin. 
Preservation of the fossils depends on the pres
ence of lime in the enclosing sediments so that the 
fossil record is poor in places, especially, near the 
Precambrian shield. The early, deep phase of this 
sea* was subarctic water containing a littoral 
mollusk fauna characterized by Hiatella arctica. 
Later, the sea was shallower, and water was a 
boreal type with relatively low salinity character
ized by Mya arenaria. The water turned fresh 
before the basin was drained, and the typical pelec- 
ypod is Lampsilis siliquoidea.

The Champlain Sea formed after the Laurentide 
glacier retreated from the Highland Front moraine 
system in southern Quebec, which was deposited 
about 12,700 years ago. The maximum submer
gence during the Hiatella phase occurred about 
11,400 years ago according to radiocarbon dates 
on shells. Rapid isostatic uplift caused a relative 
fall of water level from a present altitude of 565 
feet at Montreal to about 160 feet by 10,900 years 
ago. The shallower water was warmer, and the 
Mya arenaria phase began. Some depression of the 
crust and local relative rise of sea level followed, 
probably resulting from thcTeadvance of ice to the 
St. Narcisse moraine, and a second submergence 
to about 250 feet near Montreal occurred about 
10,300 years ago. By roughly 9300 years ago, up
lift west of Quebec City caused a bedrock sill to 
block the entry of the sea, and the water freshened 

,to form the Lampsilis lake when the water level 
stood at about 185 feet near Montreal. This lake 
drained as the St Lawrence River cut a gorge 
through the bedrock sill, From about 8500 to 

I about 7000 years ago, the rate of eustatic sea'level 
| :rise equaled and at times exceeded the rate of iso- 
f static uplift, and occasionally brackish water ex- 
; tended up the St. Lawrence River almost to 
Montreal.
| There is no satisfactory recent comprehensive 
statement on the Champlain Sea; selected refer
ences are listed below.

J. A. Elson
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Fish for Atlantic Salmon on Russia’s 
I Ponoi River this Summer

My first fishing trip to Russia tookplace in August of 1990 
when I was part of the exploratory team that went to that 

country to look over their salmon resource. We had permis
sion to fly into the very center of the province to fish the 
fabled Ponoi River. This was a first for westerners for up to 
that time we had 
only been allowed to 
fish around the 
edgef m rivers that 
had been hammered 
by locals with m efsj 
spears and poisons.

I recall vividly the 
camp which Tim 
Rajeff had hastily 
constructed for us 
and the various 
Russian personnel 
which he had hired 
or was forced to take 
on as part of the 
overall camp com
pliment. But most of 
all I remember the 
fishing which we 
enjoyed. The flow of 
water in the river

was at its lowest since 1930 and all the people we met told us 
we would be disappointed. However the fish did not seem to 
mind the lowness of the water, because we took several 
salmon from pools all along the river. The rest is history. Rods 
on the Ponoi River have become the most sought after in the

entire salmon fish
ing world. And it 
all began at Pacha 
Creek camp.

This year we w ill 
be offering rods at 
this^ small camp. 
The camp can ac
commodate up to 8 
rods per week. A lt 
of the beats are 
served by Ameri
can built boats 
manned by Russian 
guides. M atteriof 
fact all of the staff 
is Russian. "Many 
of them are fluent 
in speaking English 
including Volodia 
Rifkin the camp 
manager. Volodia



was my guide the first week I fished the Ponoi, although today 
he is a much better angler than he was then. I fished this camp 
last summer for 5 weeks and in spite of low water once again, 
we still caught many salmon. The camp average over the years 
has been about 30 salmon per angler. However you really do 
need to fish a Spey type rod which allows you to cover more 
of the water. (Although our high rod last summer used a single 
handed rod.)

The cost of a weeks fishing at Pacha Creek is $3700.00 per 
rod based on double occupancy. This price includes your 
flight to and from the camp, fishing from Saturday to the

following Friday night, one guide per two anglers, meats, and 
a snug two-man wall tent (12 foot by 15 foot) to sleep in. The 
camp facility is practically identical to the lower camp, with 
the two man wall tents, shower house and large dining tent. 
The weeks that are available at this time are July l st-8th, 
July 8th-1 5 p  September 2 | |9 th and September 9th-16th. 
Call soon to reserve your spot. The Ponoi River is well worth 
the money.

Rods...
Currently we stock Scott Powr-Ply, Thomas & Thomas, Loomis* and Abel Rods. With these four rod makers we can satisfy practically 

any anglers needs. A few suggested rod/reel/line outfits are shown below. Each outfit includes rod, reel, backing spliced to an S/A or RIO 
standard floating fly line.

Rods Rod Price Outfit Price

T & T Vector Series 8/4 ft ,3 pcs., 5 wgt. Rod $600.00 Bauer M3 
Marquis #5

$ 980.00 
$ 810.00

T &T Vector Series 9 ft., 6 pcs. 5 wgt. Rod $665.00 Bauer M3 
Abel TR2

$1045.00 
$ 940.00

T & T Horizon Series 9 ft., 4 pcs. 8 wgt. Rod $530.00 Tibor Everglades 
Bauer M4

$1115.00
'$'930.00

T & T Spey Rod 14 ft., 3 pcs., 9 wgt. Rod $685.00 Islander #4 
Tibor Gulf Stream

$1195.00
$1330.00

Scott Powr-Ply Eclipse 8% ft., 3 pcs., 4 wgt. Rod $585.00 Abel #0 
Marquis #5

$ 945.00 
$ 795.00

Scott Powr-Ply Heliply 8*8" , 3 pcs., 10 wgt. Rod $575.00 Islander #3 
Abel Super 10

$1055.00
$1265.00

Scott Powr-Ply G-Series 9 ft., 2 pcs., 6 wgt. Rod $495.00 Teton #4 
System 2L

$ 680.00 
$ 630.00

Scott Powr-Ply STS 909/3 9 ft., 3 pcs. 9 wgt. Rod $550.00 Islander #2 
Bauer MX5

$1005.00
$1160.00

Loomis FR963-GLX 8 ft., 2 pcs. 3 wgt. Rod $535.00 Teton #3 
Abel #0

$ 710.00 
$ 895.00

Loomis FR1087-3 Trilogy 9 ft., 3 pcs., 7 wgt. Rod $440.00 Bauer MX4 
Tibor Everglades

$1000.00
$1005.00

Loomis FR10812-3 Nautikos 9 ft., 3 pcs. 12 wgt Rod $465.00 Islander #4 
Abel #4

$ 975.00 
$1130.00

Abel Saltwater 9 ft., 3 pcs., 12 wgt. Rod $695.00 Islander #4 
Tibor Gulf Stream

$1205.00
$1340.00

Ü



Bauer F ly Ree l s . . .
A few years ago I found a reel that really fascinated me at the annual 

tackle show. It was the Bauer Reel. I decided that this reel had a future 
and signed on as a dealer with them. I have not regretted it. The Bauer 
reel has a very lightweight frame yet its design is structurally quite 
strong with a newly designed draw-bar which activates the drag. The 
clutch inside this frame is quite simple, indeed it is ingenious. It elimi
nates all “slap” and is fail safe. The double sided disc which applies the 
drag is also quite simple, and did I mention this is a Wide Arbor design 
so that with each turn of the handle you are picking up quite a lot of 
line. I have used these reels on False Albacore and Atlantic salmon and 
they hold up very well against these strong fighting fish. Why not try 
them against your favored game fish?

I Model Diameter Weight Line Wgt. Capacity Reel Spool I

m xpF 3.25" 4 ozs. WF1-3F WF2 50 YDS $395.00 $180.00
MXP2 3.25" 4.4 ozs. WF3-5F WF5 100 yds $435.00 $190.00
MX4 4.00" 8 ozs. WF8-9 WF8 225 yds. $545.00 $245.00
MX5 ;-4.25" 8.8 ozs. WF9-10 WF10 225 yds. $595.00 $265.00
Mm> ' 4(301 \ * ¿9.6 0Z3 .il; WF11-13 WF12 325 yds. $645.00 $285.00

Fly Tying Materials and Tools
We will carry fly tying materials, however we will not be able to 

carry all of the small little items that are available on the market today. 
Still, we will keep a good inventory of Hoffman, Hebert, and Whiting 
dry fly necks on hand, as well as some of Phil Castlemans Jungle Cock 
capes, Indian Crow feathers and Speckled Bustard. In time we will 
build up our inventory to include most all of the materials available 
today. Call us and ask for the items you are looking for. We probably 
have it in stock or we can get it for you.

Our Whiting (Hoffman-Hebert-Miner) brand of dry fly necks are 
available in all grades priced from $35.00 up to $125.00. Our most pop
ular prices seem to be in the $60.00 range which will purchase a Silver 
grade of neck. These Silver grades of necks will comfortably tie down 
to a size 20-22 with ease.

We also stock a good sampling of fly tying tools including the old 
standby HMH, accompanied by Renzetti and Dyna-King products. Our 
small hand tools are from Matarelli and Griffin with a few of my own 
items such as hand polished hackle pliers. Call me and I will fill you in 
on what we have available.

Fly Lines in Stock
We have been carrying and using the Mastery Fly Lines for years and 

occasionally had the opportunity to use some of the newer breed of fly 
lines. I have decided to stock some of these fly lines such as the Wulff 
Triangle Taper from ÏT3/4F up through the Spey tapers: TT8/9F- 
TT11/12F, and the Teeny five-foot sink tip fly lines WF3F/S to 
WF6F/S, backed up by Jim’s often used Saltwater sinking shooting 
heads in sizes TS250,350,450,550,650,and 750 grains. Also new are the 
RIO Spey fly lines in their Windcutter and Accelerator configurations 
with interchangeable sink tips that provide those of us who do use the 
two handed rod with all kinds of options on the stream. We can splice 
and rig all of these lines with loops or permanently slice them to your 
backing.

Bill Hunter’s Favorite Bonefish Flies
I love wading the flats with a small box 
of Bonefish flies, a roll of tippet mater
nal and plenty of targets. Bonefish take 
those flies which appear to represent 
“food”—easily taken food at that.
Most of the flies which I carry around 
with me possess that bonefish “food” 
look. Tied on stainless steel hooks, 
these flies have proven their worth in 
oceans around the world, from 
Christmas Island to Andros Island. If 
you have a trip planned for a particular 
destination, just mention the name to 
me and I will set you up with the right 
box of bonefish and permit flies.

Bonefish Patterns Price ea. Hook Size
Agent Orange $2 .0 0 2, 4, 6
Bonefish Special-Gold $2.25 2, 4, 6
Bonefish Special-Tan $2.25 2,4,6
Clouser Minnow-Lime $2.25 2,4
Clouser Minnow-Tan $2.25 2,4
Clouser Minnow-Pink $2.25 2,4
Crazy Charlie-Apricot $2.00 2,4,6, 8
Crazy Charlie-Brown $2.00 2,4, 6, 8
Crazy Charlie-White $2.00 2, 4, 6, 8
Flats Fodder-Tan $2.00 2, 4,6
Flats Fodder-Orange $2.00 2, 4,6
Flats Fodder-Yellow $2.00 2, 4,6
Gotcha $2.00 2,4,6
Gotcha-wgtd. $2.25 2, 4, 6
Orange Gotcha $2.00 2, 4,6
Orange Gotcha-wgtd. $2.25 2, 4,6
Snapping Shrimp $2.00 2,4,6
Victor’s Candy $2.00 2, 4, 6
Permit Crabs
Anderson’s McCrab $6.00 1/0,2
Bor ski’s Chernobyl Crab $3.00 1/0,2
Del Brown’s Crab $6.00 1/0,2
Whitlock’s Salt Crab $4.25 1/0,4



A n n o u n c e m e n t . . .

We are back in the business of running 
a full service Fly Shop...

/ ^ v n  a cold day in November 1988, my wife Simone and I turned our back on the shop that we had created and walked 
V^/away from 15 years of very hard but rewarding work. We were both quite tired and wanted to rest for a spell. I elected 
to rest by working as a consultant, which also left me free to fish the globe. And fish it I did. From one end of the world 
to the other, I fished, exploring rivers, flats and oceans. I fished for my long time friends the Bonefish, Tarpon, Atlantic 
salmon and its near relative the Sea Trout. And I found new friends along the way, the Marlin and Pacific Sailfish. I fished 
for odd fish such as the Lenok and Taimen, and countless other species in the various oceans of the world. Along the way 
I met dozens of fly fishermen from various parts of the globe, many of whom I befriended. From the coastal rivers of 
Chile to the islands of the Pacific to the salmon rivers of Norway and Iceland. I have spent my entire adult life chasing 
large game-fish with a fly rod. I can tell anyone what to fish bas^upon  my own first hand experiences.

In October of 1999 we left New Boston and settledTTn New London, N.H. New London is located about 50 miles 
northwest of New Boston and as a town had everything we needed. Shortly after we arrived in town a small storefront 
became available on Main Street. Simone and I talked about renting it and opening a fly fishing store. We both realized 
that many things have changed in the industry over the last 12 years. There is a totally different generation of anglers out 
in the world today. However the fish are the same and the sport itself has not changed. We decided to give it a try. I rented 
the store and hung out our company sign. We are back in business again.

I am available to aid anyone who is contemplating a trip to practically anywhere in the world. And we are learning 
more about our local trout, bass and salmon fishery. We have all the major brands of tackle available to us here in the shop 
and are slowly building up our fly tying materials inventory. Please contact us by phone, fax or come visit us at the shop.

V is a /M C  A c c e p t e d  ¿LuU -
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#  ROUTE 1, BOX 621 • CARSON CITY, NEVADA 89701
BOX 8583, UNIVERSITY STATION .  RENO, NEVADA 89507 

AREA CODE 702 • PHONE 882-1728

28 Aprii 1965

Dr. Bob Behnke 
Zoèlogieal Institute 
Academy of Sciences 
Leningrad B-l6ij.
USSR
Dear Bob:

Thanks for your letter and the offer of help.
I'm very sorry you've been sick. Hope the Spring and 
Summer are brighter.;

Andriashev has sent the pictures and promises the 
text when it is off the press. Instead of you getting in
volved with mCristic counts as I had requested It would be* 
better now to just get the descriptions as published. There 
is a great slowdown here, however, in getting translated. If 
you or your wife have any time It would be tremendous to have 
the translation made by you as soon (or sooner) as the paper 
appears. This would be on the main character differences and 
body proportions: T.L., S.L., head into S.L., eye Into head, 
i.o. width into head. Or, if he presents it in mm's that would 
be even quicker and would'ht need translation - except re: the 
acoustlco-lateralls of the head.

I'm wrapping a New York Times section for you* What 
else can we send? Please keep an eye open, too, for the needs 
of our colleagues there as it may be possible to find a 
publication or something they need>and I would like to do that.

Please given warmest regards to A.N. Svetovidoy his 
kind secretary, his daughter and to the Andriashevs* to 
Lindberg and the librarian.

Sine

Richard Gordoir Miller

MEMBER, INTERNATIONAL UNION FOR CONSERVATION OF NATURE AND NATURAL RESOURCES



T A X O N O M I C  R E L A T I O N S H I P S  O F  CHARS OF  THE GENUS 

S a l v e l i n u s  IN THE BASIN OF THE K A M C H AT K A R I V E R

UDC 597.0/{5-2/ 9 
ZOOLOGY

In the basin of the Kamchatka River, ea rlie r investigators separated five ecological forms of 
chars of the genus Salvelinus, whose taxonomic status was ambiguous, and also S. Ieucomaenis■
Two more ecological forms, diadromous benthophages and diadromous predators, were d is
covered by the author. Investigation of their external characters provided no clue as to the 
genetic relationship between these forms and their taxonomic status. A study in comparative 
anatomy of the osteological structures of the skull resulted in chars from the Kamchatka basin 
being divided into two phenotypes. A division of this kind, based on morphological data, is 
consonant With the separation of Kamchatka chars according to their character of feeding in 
fresh  w ater. Ori the other hand, within each of these phenotypes there are both diadromous 
find riparian  ecological forms of chars. There are  many arguments favoring specific status 
fo r groupp of chars separated morphologically and ecologically. One of these groups has been 
identified with the common Pacific species Salvelinus malma (Walb) and the other from the 
¡Kamchatka basin has been treated by the author as a new species. From the basin of the
¡Kamchatka River three separate species of chars have appeared. They are: S. Ieucomaenis. ■ V
IS. malma. and Salvelinus ,sp.

ecology and external structure of chars of the genus Salvelinus in the basin of the Kamchatka River 
were investigated before (Savvaitova, 1961, 1963, 1970, 1973; Savvaitova and Maksimov, 1970; Kokhmenko,
1970; ánd others). In addition to "kundzha" (Salvelinus Ieucomaenis). five more ecological forms of chars 
living sympatrically were separated. It was assumed that some of them might prove to be twin species (Sav
vaitova and Kokhmenko, 1970), bút according to a hypothesis which developed la te r all these ecological forms 
belong to one polytypic species, _S. alpinus (L.), and are now found at different stages of sympatric divergence 
(Savvaitova, 1973).. Thus, according to modem conceptions there are  two species of chars inhabiting the basin 
of the (Kamchatka Rivejr, S. alpinus and S. Ieucomaenis.

| However, the taxonomic rank of these different ecological forms remains ambiguous to this day. In 
particular, their origin is incomprehensible. Reliable cases of sympatric divergence leading to the develop
ment of isolated formis are, as yet, unknown and the possibility of such an occurrence is not very likely (Meyer 
197jl)J Added to this, a comparative osteological study of the different forms of chars in the Kamchatka basin ’ 
as never been conducted although the promise of such an undertaking for taxonomic purposes has been held 

out!b| many authors (Norden, 1961; Shaposhnikova, 1972; and others). We know of two studies on the osteology 
o chars in the Kamchatka basin. In the article  by Reshetnikov and Savvaitova (1962), the Kamchatka basin 
charsj a re  not even considered. Shaposhnikova (1971) does not lis t the characters differentiating the ecological 
forjm3 of chars because of a sparse collection of specimens.

. ' ■ i / -  I M A T E R I A L  AND M E T H O D S

The m aterial studied (155 specimens) was collected in the lower reaches of the Kamchatka River near 
LakejAzabachi. Besides the regular methods for separating ecological forms of chars (character of feeding, 
external appearance, and habitat), the technique of parasitic  indication was used (Makhovenko, 1972). In a com
parative osteological analysis those elements of the skull offering prospects for morphological division of 
charp were investigated. These included the chondrocranium, parasphenoid, vomer, maxillary, prem axillary 
dentáry, preopercular, hyomandibular, supraethmoid, frontale, glossohyal, ceratohyal, and basibranchial.

I The indices chosen for this analysis proved more often than not to be inconvenient, since too many were 
required to describe adequately the complex form of bone. It involved a great loss of time in preparatory work,

E,C0l0gy’ InStitUte of Marine Biology, Far-E astern  Scientific Center, Academy of
1 CT7-7 n  ° • 1 Uf,SR,’ Vladivostok 690022. Translated from Biologiya Morya, No. 3, pp. 24-35, May-June,
1977. Original article  submitted July 18, 1975.

182 0145-1456/77/0303-0182 $07.50 ©1978 Plenum Publishing Corporation
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Fig. 1. Chondrocrariium of chars of the basin of the Kamchatka River. A) Diadromous 
predator (arrow points to anomaly), B) diadromous benthophage, 0) S. lencomaenis.
1) ro stra l pit, 2) anterior ethmoidal fontanelle, 3) posterior ethmoidal fontanelle, 4) 
width of rostra l base, 5) ethmoidal lateral, 6) posterior wing of ethmoidal section, 7) 
length of cartilaginous bridge, 8) width of cartilaginous bridge, 9) medial fontanelle,
10) dorsal fontanelle, 11) sphenoticum, 12) supraoccipital, 13) epioticum, 14) pterot- 
icum. . M I

especially when m asses of m aterial were to be studied. For this reason we elaborated another system of describ
ing the morphology of chars which consisted of separating out an independent series of variability in characters. 
A comparative morphological analysis of the species of the genus Salvelinus (S. fontinalis, S. leucomaenis,
S. malma, S. alpinus, S. boganidae, and S. neiva) and populations of chars of vague taxonomic status found in 
different regions of Eurasia revealed that the degree with which some osteological characters were expressed 
was not always intercorrelated. For example, in some species or populations of chars the character A was 
expressed maximally and the character B minimally, in others the picture may have been the reverse, and in 
still others there was observed polymorphism of the character B with a stable character A, o r vice versa.
The extent to which these osteological characters were expressed could not be tied up with the character of 
ecology of the chars. Consequently, a number of independent variations was formed by each of these morpho- 
logical characters possessing a different degree of expression in different species and populations of chars.
This independence was detected only in analysis of morphological variability on the level of Salvelinus, where
as different species of chars are  characterized by a mosaic of variously expressed characters. For example, 
three series of independent variability were established:

1. Shifting of lateral processes anteriorly-posteriorly . In S. alpinus, S. leucomaenis, S. boganidae, and 
M  neiva and in chars of some ecological forms from the basin of the Kamchatka River, the processes were 
found at the level of construction of the bone, and in S. malma and the Kamchatka chars of some of the other 
ecological forms they were an terior to the constriction.

2. Bifurcation or .fusion of the lateral processes. In ¡S. alpinus and S. boganidae and some forms of 
Kamchatka chars they were bifurcated at the end and in S. leucomaenis and S. malma they were fused.

3. Presence or absence of constriction after the central part of the bone. In S. leucomaenis the con
striction was present and in all the other species and populations we studied it was absent.

A total of 76 independent series of variability was separated, 20 of which showed promise for the morpho
logical division of different ecological forms of chars from the basin of the Kamchatka River (Table 1). The 
extentjto which the character was expressed within the series was evaluated by the threshold principle (Gran
ovskaya and Bereznaya, 1974); th a tis , the state of the character was described as (+) or (-*). This method 
allowejd for a very full and uniform description of morphological param eters of different species, populations 
and foyms of chars. In addition, we focused attention on the presence or absence in sympatric forms of chars 
with sim ilar minor defects and right—left asymmetry in the construction of osteological structures. This in-
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No. of 
character Element of skull

Presenc (+) or absence f )  of character in the ecological form

State of character
Riparian
bentho-
phage

Diadromous
benthophage

Non
feeding 
diadro
mous I

Non-feed
ing dia
dromous II

Diadro
mous
predator

Riparian
predator

Stone
char

1 Chondrocranium Anterior and posterior ethmoidal fontanelle of equal size - - - + + + +
Anterior ethmoidal fontanelle twice as large as posterior fontanelle + + +

2 Chondrocranlum Distance between wings of ethmoidal section wider than
cartilaginous bridge + + +

Distance between wings of ethmoidal section equal to width
of cartilaginous bridge *” + + + +

3 Chondrocranium Posterior part of ethmoidal section does not reach half the
length of the cartilaginous bridge + M +

Posterior part of ethmoidal section more than twice as long
as cartilaginous bridge ~ + + +

4 Chondrocranium The sphenoticum broadens toward the periphery and its
anterior and posterior processes form a furca + + + +

Anterior and posterior processes of the sphenoticum are
parallel, not forming a furca + + +

5 Chondrocranium Anterior protuberance of supraoccipital touches dorsal fontanelle + + + p| i —
Anterior protuberance of supraoccipital does not touch dorsal

fontanelle + + + +

6 Parasphenoideum Lateral processes anterior to constiction of bone + + + — , — — —
Lateral processes at level of constriction + + + +

7 Parasphenoideum Lateral processes bifurcate at end — + + + +
Lateral processes do not bifurcate + + +

1 Parasphenoideum Anterior section not wider than central part *~ + + + +
Anterior section broader than central part + +



9 Parasphenoideum
C entral part narrower than posterior part 
Central part broader than posterior part

♦

10 Vomer Height of head not smaller than its width 
Height of head distinctly smaller than its width +

+
11 Maxillare 1 Part of bone bearing teeth, erect

Part of bone bearing teeth, convex above . -

12 - Maxillare Posterior part of bone bent above 
Posterior part of bone not bent above

+

13 Dentale Upper margin of bone concave +

Dentale

Upper margin of bone erect
Posterior indentation of bone (between ascending and +14 descending processes) oval .

i Posterior indentation of bone with two apices (Fig. ) -

15 1 Dentale Anterior end of bone low, less than 0.3 of base height 
Anterior end of bone not lower than 0.5 of base height +

16 1 Glossohyale 1 Posterior part of bone rounded
1 Posterior part of bone bluntly truncated .

+

17 1 Glossohyale Lateral sides of bone with small elevation (Fig. 2) 

1 Elevation absent at lateral sides of bone +

18 I Hyomandibulare I Height of bone nearly equal to its width 
1 Height of bone nearly twice as large as its width

+

19 1 Frontale I Anterior part of bone pointed 
1 Anterior part of bone bluntly truncated

+

20 1 Frontale I Lateral sides of bone nearly para Uel 
1 Lateral sides of bone converge at a distinct angle +

00
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Fie R Bones of the skull of chars from the Kamchatka River basin. A) Diadromous predator B) diadromous 
benthonhaee. C) S. leucomaenis, I) frontale; 1) lateral sides of bone; II) supraethmoidal: 2) constriction, ) 
prem axinary: d e n t a t e  p^ i i s ;  IV) m axillary: 4) posterior end of bone; V) dentary: 5)
6) descending process, 7) base height of bone, 8) height of anterior margin of bone; VI) parasphenoid. 9) wi 
of anterior section 10) width of central section, 11) width of posterior section, 12) lateral p rocess, 13) con- 

vomer: 14) head of bone; VIII) glossohyale; K ) praeopercular; X) hyomandibular.
Arrows shown in A indicate the characters specific for the given species.



formation made it possible to a certain degree to evaluate the extent of reproductive isolation of sympatric 
forms of chars.

R E S U L T S

In the basin of the Kamchatka River there were form erly observed five ecological forms of chars: di- 
adromous lacustrine-riparian , benthophages, lacustrine-riparian  predators, brook and stone (Savvaito a,
19731 The division of chars into ecological form s corresponds to the different combinations of two specific 
niches as Vasnetsov (1953) in terprets it: a specific niche by the character of feeding (benthophage o r pre
dator) and a specific niche by the topological character (diadromous or riparian  char).

With respect to diadromous chars from the basin of the Kamchatka River the specific niche by the 
character of-feeding in fresh water was unknown. We were able to ascertain  that diadromous chars of the 
Kamchatka are  not uniform in character of feeding. There are among them:

1. Non-feeding:diadromous. Huge quantities are caught in the riverbed
August. Their outward appearance and composition of that of a parasitic fauna (Makhovenko, 1972) indicate
recent migration to fresh water.

2. Feeding diadromous. Caught at the estuary of the Bushuiki River. These c^ rs_ ^ tnh^ ntf ; or ^ ; e r"
blue "sea" color, but " freshw ater"signs-sm all,p ink ish  spots above the lateral me w S •
Evidence of having lived in the sea were the m arine parasites inside them (Amsakis sp. and other
T E. Butorinal). The stomachs of these diadromous chars were filled with food and th ep resen ceo f abu a 
quantities of freshw ater parasites was an indication of feeding eagerly in fresh water fliutorina, 1975) ■ It is 
highly probable that some of the diadromous, non-feeding chars in the Kamchatka riverbed forage fo 
the proestuarine areas of sm all rivers; that is, they become feeding diadromous chars By the character of 
fUling their stomachs and specific parasite  indicators, these chars a re  clearly divided into two groups: 
diadromous char-predators, feeding on sm elts, stickleback, and young salmon, and b) diadromous char-be -  
thophages, feeding on the larvae of insects and molluscs.

The difference in specific niche by the character of feeding was not only characteristic  for the riparian 
chars but also for the diadromous.

The data of Kokhmenko (1970) on the tangible differences in character of feeding 
and char-benthophages is confirmed by parasitological analysis (Butorina, 1975), but the attachment o a p 
% f l i o meorfeeding on ben thos!, not obsolete. This has been demonstrated by the discovery of non- 
s S S L  Ja ra s lte  in d ic a to r s V  the given ecological form. However, the extensiveness of rnfeot.on of chab- 
predators and benthophages by some parasite  indicators differs by 20 times and the intensiveness y 
(Butorina, 1975).

In external structure, all the ecological forms of chars mentioned above differ very little . Their charac
teristic plastic and m eristic characters are intergraduated (Sawaitova, 1970, 1973J; J h® Spe^  ^  a lH in arian  
of color are  commonly used to differentiate these forms: diadromous chars are  distinguished from all riparia  
chars by the silver-blue background of the body (which, to be sure, does not remain once they are  ^  fresh 
water), and riparian predators and riparian benthophages whose undersides vary m color, bright orange 
benthophages and pale gray in predators.

Osteological structures of the skull make possible the division of different ecological forms of Kam
chatka chars into two morphological groups (Table 1, Figs. 1,2) .

1 The group which includes riparian char-benthophages, diadromous char-benthophages, and part of the 
non-feeding diadromous chars from the Kamchatka riverbed (these are  indicated in Table 1 as diadromous, 
non-feeding chars I).

2 The group which includes riparian char-predators, diadromous char-predators and the other part of 
the non-feeding diadromous chars from the Kamchatka riverbed (in Table 1 they are  given as diadromous, 
non-feeding chars .11), and stone chars (we investigated only five specimens of the la tte r and hence their in
clusion in the given phenotype is only provisional). Each of these groups is characterized by specific osteo
logical characters which are joined in a stable correlative complex (Table 1). This morphological division
corresponds to their differentiation by character of feeding into predators and benthopages both diadromous 
and riparian forms entering each group. We were unable to establish the osteological specifics of chars 
these forms which occupy the same specific niche in the character of feeding. M o r e o v e r  in char-predators 
diadromous chars, and riparian chars there were found sim ilar defects in the arrangement of teeth on the glos

187



TABLE 2. Number of Specimens of Chars of Different Ecological 
Form s Deviating from the Morphological Standard (Table 1)

Ecological form
Number of deviating characters

o 1 2 3 4 5 6 7

Lacustrine, riparian benthophage 0 ' 4 3 5 6 2 0 0
Diadromous benthophage 1 7 7 2 1 0 0 0
Non-feeding diadromous char I 2 18 12 7 2 0 0 0
Non-feeding diadromous char II 0 1 3 3 1 0 0 0
Diadromous predator 't V . 3 6 7 2 0 1 0
Lacustrine-riparian predator I 4 5 5 .3 2 ,1 1
Stone char 1 2 1 1 0 0 0 0

sohyale and basibranchial (mosaic absence of teeth), deformed curve of the posterior part of the right maxil
lary , scales on the lower surface of the median part of the parasphenodeum, and specific asymm etry of the 
left orbital incision of the chondrocranium (shown in Fig* 1 by an arrow). In our investigations the occurrence 
of such defects ranged from 5 to 15% and were more or less evenly divided between the diadromous and ripar
ian forms in the given morphological group. These sm all defects are rigidly connected with the complex of 
specific, osteological characters that typify each morphological-ecological group.

The stability of specific complexes of osteological characters is not absolute, but the number of characters 
deviating from the standard, "ideal" complex is not large. In each specimen two to four characters were us
ually separated out, the maximum being 7 out of 20 (Table 2). Chars of the intermediate phenotype were not 
found. All the osteological characters separated for the differentiation of these two morphological groups 
deviated from the standard with approximately the same frequency. It can be assumed that each of the pheno
types investigated was of a polythetic, not monothetic, character (in Snith’s interpretation, quoted by Bailey, 
1970), that is one of the osteological characters taken individually cannot be sufficient proof of the affiliation 
of the given specimen of char to one or the other separated phenotypes. The morphological division of chars 
of the Kamchatka basin was conducted on the threshold principle, where the overwhelming m ajority of osteo
logical characters perm itted the assignmentof the given char to a specific phenotype. 1

"Kundzha" (S. leucomaenis) of the Kamchatka River basin is easily distinguished from chars of the 
aforementioned morphological-ecological groups by its ecology as well as esteology (Figs. 1C and 2C).
Chars of this species investigated form a rather uniform but polythetic phenotype.

In closing, we wish to add that small specimens of chars of the genus Salvelinus (AC 25 cm) cannot be 
referred  to one or the other phenotype by their osteological characters.

C ONC LUSI ONS

From the m aterial presented it is c lear that chars of the basin of the Kamchatka River separate very 
easily into groups by their ecological as well as osteological characters. All ecological forms of chars having 
the same specific niche in character of feeding in fresh water fall within one phenotype. All non-feeding chars 
from the Kamchatka riverbed belong to one of the phenotypes separated.

In addition, both of these morphological-ecological groups have a specific set of minor defects. In our 
view, this fact speaks of their individualization. Indeed, the only explanation for these sim ilar, m inor defects 
of the osteological structures of diadromous and riparian forms of chars having the same specific niche in cha
rac ter of feeding is their genetic alliance. On the other hand, the separated morphological-ecological groups 
should be isolated from each other, otherwise if conditions were reversed sim ilar defects would be seen in all 
the sympatric form s.

In this way we are  given the opportunity of viewing the separated morphological-ecological groups as 
two independent population system s, each of which includes diadromous and riparian forms and occupies a 
specific niche in character of feeding in fresh water. The presence of diadromous and riparian froms within 
the framework of one population system was observed in S. malma from other regions of the Pacific coast of 
Asia (Kubo, 1967).

Consistent with the widely accepted concepts of a biological species (Mayer, 1966), the extent of isolation 
of sympatric populations is irrevocably bound up with their taxonomic rank. In the given situation, two vari
ants are theoretically conceivable: either these morphological-ecological groups are acotypes and hence 
reproductive isolation between them must be absent, o r we are dealing here with two sympatric, reproductively 
isolated twin ,species.
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We have no immediate data on the extent of reproductive isolation of these two sympatric populations, 
but we can make an indirect evaluation (which, by the way, most taxonomic studies do). We consider that 
reproductive isolation among separated morphological-ecological groups can be judged by the specific d istri
bution of character anomalies and also by the characters that distinguish two sympatric populations in the 
chars. Morphological investigation of these populations has revealed that they are differentiated by a complex 
set of characters (Table 1), while osteological characters that define each of the sympatric, morphological- 
ecological groups join in very stable specific complexes. The la tter cannot be connected with the specific 
niche in character of feeding which is the only ecological feature that is sim ilar in adult chars of diadromous 
and riparian forms of the given population system. This is demonstrated by the fact that the characters of 
independent series of variability correlate  weakly with the peculiarities of the ecology (in particular, feeding) 
of different species and populations of chars. For example, a wave-like curved maxillary which is character
istic of char-predators of the Kamchatka basin (characters 11 and 12 in Table 1) also occurs in the "long-nosed" 
char in Lake Kronotskii, which feeds wholly on benthos. The predator S. fontinalis also has an erect m axillary 
that is specific for the population of the Kamchatka char-benthophages. An analogous conclusion may be made 
with respect to many other osteological characters. Accordingly, it is impossible to explain the specifics of 
the osteology of the sympatric populations of the Kamchatka chars by their ecological features. Besides, if 
the separated morphological-ecological groups of chars were echotypes, then numerous specimens of an in
termediate phenotype would be encountered (Matveev, 1972), but this has not been observed.

Consequently, we feel it possible to acknowledge the specific rank of each of the morphological-ecological 
groups of chars investigated.

Comparative osteological analysis showed that the morphological features of the skull of diadromous and 
riparian chars-benthophages of the Kamchatka Biver basin were sim ilar to those of chars of the Anadyr, Kro- 
notskaya, and Taui Rivers, which are referred  to the species S. malma. For this reason there is every justifi
cation for identifying the morphological-ecological group of " chars-benthophages” of the Kamchatka basin (in 
this group is included part of the non-feeding diadromous chars of the Kamchatka riverbed) with the widely 
distributed Pacific species S. malma.

The identification of another species of char from the basin of the Kamchatka River (to which are allied 
diadromous and riparian char-predators, part of the non-feeding diadromous chars of the Kamchatka riverbed 
and, most likely, stone chars) with some ea rlie r  description of a species of the genus Salvelinus is not possible 
with the data we have at hand.

On the basis of osteological and ecological analyses, there are  three separate species of chars of the 
genus Salvelinus in the basin of the Kamchatka River. They are Salvelinus leucomaenis, Salvelinus malma, 
and Salvelinus sp.
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S a l v e l i n u  s a I b u s  S P .  N.  F ROM TH E  BASIN 

OF THE KAMCH ATK A R I V E R

UDC 597 
ZOOLOGY

M. K. G l u b o k o v s k i i

A new species of char, Salvelinus al bus, of the genus Salvelinus (Salmonidae, Pisces), 
which was found in the Kamchatka River basin and Krotnotskoye Lake, is  described. It 
is anadromous and freshwater and is differentiated from thè closely related and sym- 
patric S. leucomaenis and S. malma by cranial structure and ecological features. Some 
craniological characteristics which distinguish the new species from other species of 
chars are investigated.

Chars of the genus Salvelinus (Salmonidae, Pisces) are  a striking example of the complexity in c lassifi
cation confronting the taxonomists. The attempts to determine their taxonomic status by employing traditional 
methods have ended in failure (Savvaitova, 1973; Viktorovskii, 1975a, b) and have thus actuated the search for 
new approaches in solving the "problem of Hie chars." Comparative analysis of cranial morphology, which has 
been successfully applied in constructing the system of other Salmonidae (Dorofeeva, 1967; Svetovidov et al., 
1975), may be the answer.

In the process of examining an extensive collection (more than 1300 specimens from different parts of 
the Soviet Union), a new species of char was discovered. Its description is given below. P art of the collection 
was provided by our colleague at the Zoological Institute of the Academy of Sciences of the USSR, G. Kh. Shap- 
oshnikova, to whom we express our appreciation.

More than 60 taxonomically important characters pertaining to the form of the chondrocranium and other 
bones of the skull were involved in the comparative anatomy analysis. The method of investigation and some of 
the results, which provide the basis of this article, a re  contained in our previous studies (Glubokovskii, 1976, 
1977), and made possible a shortened descriptive version of the new species.

S a l v e l i n u s  a l b u s  s p .  n .
(Figs. 1-3)

Salvelinus malma, part. Berg, 1948: 288; Savvaitova and Reshetnikov, 1961: 127; Omel'chenko, 1975: 76;
Viktorovskii, 1975b: 464.

Salvelinus alpinus, part. Savvaitova, 1961a: 1696; 1961b: 695; 1963: 17; 1970: 300; 1973: 67; Kokhmenko,
1970: 117; Savvaitova and Kokhmenko,'1971: 37; Zakharova, Novikov, and Savvaitova, 1971: 537;
Vasil'ev and Savvaitova, 1972: 19; Vasil'ev, 1975: 417.

Salvelinus sp. Glubokovskii, 1977: 24.
The holotype is a freshw ater char caught on September 4, 1975, in the Azabach'ei River (lower reaches 

of the Kamchatka River). The female was in the second stage of maturity, length (AC) 45 cm and is now p re 
served at the Zoological Institute of the Academy of Sciences of the USSR (No. 45451). The paratypes a re  also 
preserved at the Institute (No. 45452 freshw ater chars and No. 45453 anadromous chars).

Description. D IH-IV 9-11, A HI-IV 8-9, P 1 11-14, V I 8-9, II 130-144 (135), branchiostegal rays 10-13, 
g ill-rakers 18-25 (22), pyloric appendages 22-44 (31), vertebrae 63-67 (65). Length (AC) to 86 cm (average 
50 cm). S. albus is anadromous (marine) and freshwater. The two forms a re  differentiated by color and eco
logical features. In coloration the anadromous "pelagic" form has a background color grading from silvery 
blue at the sides to blue-green on the back; the belly is white; the head is of a purplish hue, its sides slightly 
darker; the fins are  grayish yellow, the background color of the abdominal, pectoral, and anal fins being orange;

Laboratory of Population Ecology, Institute of Marine Biology, F ar-E astern  Scientific Center, Academy 
of Sciences of the USSR, Vladivostok 690022. Translated from Biologiya Morya, No. 4, pp. 49-57, July-August 
1977. Original article  submitted July 28, 1975.
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thp-fjirst rays of the ¡anal and abdominal fins a re  white. After being in fresh water for some time, the m arine 
chars begin to manifest the elements of freshw ater livery, prim arily  light pink spots less than a pupil in diam
eter scattered all oyer the body. After a few months in fresh water the anadromous chars have the identical 
coloration of the freshwater chars. The sides of the freshw ater specimens are gray in the background with a 
viplet tinge; the back and head are  slightly darker; the belly is  white o r  yellow; the caudal fin is gray, the 
others dingy orange; the f irs t  rays of the abdominal and anal fins and the lower rays of the caudal fins are 
whitjs; numerous reddish-violet spots less than a pupil in diam eter are scattered all over the body; there are 
morje spots above the lateral line but they are  sm aller in size, whereas the spots beneath the line a re  la rge r 
but less in nujmber. : The nuptial color of S. albus is rem iniscent of that of the Dolly Varden char except for the 
mor e yellowish sides ,and paler hue of the belly.

The differentiation of S. albus from other species of chars was revealed in a comparative analysis of the 
characters of cranial anatomy. The specimens of S, albus were more than 25-30 cm in length and were charac
terised  by the following anatomical features of the skull (Figs. 2 and 3).* Chondro cranium : The end of the ro s
trum  is the level of the medial fontanelles; a ro stra l pit and anterior and posterior ethmoid fontanelles are  
present; the ethmoid fontanelles are  approximately the same in size; the anterior margin of the supraoccipital 
doeâ not connect with the dorsal fontanelles; there is a deep, saddle-shaped notch between the anterior and pos
te rio r processes of the sphenotic. Supraethmoid: The length of the bone does not exceed 60% of the distance 

* between the posterior ends of the pterotic; the width of the head is not less than 40% (usually m ore than 50%) 
of the length of the bone; the length of the caudum does not exceed 140% of its width; the caudum is wider than 
the head; the posterior end of the caudum is notched; there is no constriction between the head and the caudum. 
Frontal: The length of the an te rio r section (from the anterior end of the bone to the point where the canal of 
the seism osensory system curves) does not exceed 125% of the maximum width of the bone; the ro stra l end of 
the bone is obliquely notched; the outer margin of the bone near the anterior contour of the orbit sharply fra c 
tures (often seen as a prominence). Parasphenoid: The wing contours of the ethmoid region are  conical; the 
ethmoid région is neither wider nor shorter than the orbital; the auditory region is narrow er than the orbital; 
the apices of the lateral processes are  bifurcated and lie  at the junction of the orbital and auditory regions. 
Vomer: The shaft of the bone tapers caudally; the height of the central part of the shaft is not g reater than its 
width; teeth are  present only on the head. Prem axillary: The ascending process is vertical, its dorsal end 
tapering slightly posteriorly, the an terior margin has a saddle-shaped notch. M axillary: The bone profile is 
undulant; the central section of the bone (bearing teeth) is arcuately curved dorsally, at its dorsal side there 
is a keel; the posterior section of the bone (edentulous) is spade-shaped, its height g rea ter than the height 
of the posterior half of the central section. Dentary: The dorsal margin of the bone (including the lobe of the 
ascending process) is arcuately curved ventrally; th e ’posterior notch (between the ascending and descending 
processes) often has two apices; the dorsal apex of the posterior notch is shifted upwards and slightly overlaps 
the base of the lobe of the ascending process; the dorsal margin of this lobe does not fracture sharply. Glos- 
sohyal: The ventral contour of the bone is oval, its caudal end is notched, and the lateral sides often form a 
step at the level of the last pa ir of teeth; the ventral surface of the bone is flat. Hyomandibular: The height of 
the bone is not less than 190% (usually about 200%) of its width beneath the opercular process. P reopercular: 
The dorsal lobe of the bone is relatively narrow; the ventral branchings of the canal of the seism osensory 
system do not reach the bone margin.

The identification of sm all chars (AC less than 25-30 cm) on the basis of the above listed characters is 
impossible because of the highly generalized nature of the skull structure in the juvenile and the dwarf spawners 
of Salmonidae (Glikman et al., 1973; Romanov, 1976). According to our data, as the chars grow (more than 20- 
25 cm in length), morphogenetic processes rapidly accelerate with the.result that most of the specific distin
guishing features of the craniological characters become manifest.

It should be noted that the phenone of S. albus bears a polythetic character (Sokél, 1967), that is, the en
tire  complex of enumerated craniological characters determines its distinguishing features, although the devi
ation of a small number of any characters from the standard cited cannot be viewed as an obstacle in the way 
of identifying a concrete specimen with the given species. The complex of characters itself represents the 
specific distinguishing features, not an individual character (Glubkovskii, 1977). Our data indicate that the 
polythetic character of the phenone of S. albus, as in other species of chars, is associated with asynchronous 
morphogenesis of skull structures in the postembryonal ontogenesis of species of the genus Salvelinus.

*See Figs. 2 and 3 for illustration of the symbols used. All items re fe r to the fish in its natural position.
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ethmoid fontanelle; 3) posterior ethmoid fontanelle; 4) width of ro stra l floor; 5) medial fontanelle; 6) width 
of rooLof interorbital septum; 7) wing of ethmoid region; '8) dorsal fontanelle; epo) epiotic; eth. 1.) ethmoid 
lateral; pto) pterotic; soc) supraoccipital; spho) sphenotic.

Area of Distribution. At the present tim e populations of S, albus are  known from the lower reaches of the 
Kamchatka River and Kronotskoye Lake. Related to this species in the la tte r  body of water a re  "white” (Vik- 
torovskii's term , 1975b) populations of chars. The specific conditions of the lake have left their im print on 
some of their ecological features, but out data show that differences in the skull anatomy of the "white" chars 
(Fig. 4) do not go beyond the range of the individual variability of the phenone of S. albus and this makes it 
possible to include them within the composition of the species.

It cannot be ruled out that during further investigation, the "Dolly Varden" chars inhabiting Ushkovskii 
Lake and other water bodies of the mid-channel of Kamchatka River (Savvaitova and Maksimov, 1970) may 
prove to be a local population of S. albus with anomalous body coloration (Glubokovskii, 1977). Taranets 
(1933) described thetnDolly Varden" from Ushkovskii Lake as S. malma infraspecies kuznetzovi.

Ecological Data. One of the ecological features of S, albus may be designated as a predatory character 
of feeding in fresh  water. The anadromous forms of this species, having traveled from the estuary, occur in 
masses in the lower reaches of the Kamchatka River at the end of May and beginning of June. At this tim e 
they have a "pelagic" coloration, cling to the riverbed, and scarcely feed. In August and September there are  
concentrations of S. albus in the estuarial spaces of the small rivers (for example, in the a rea  of Bushuiki 
River) energetically feeding on pond sm elts, ninespine stickleback, and the young of sockeye salmon and silver 
salmon. For the entire summer the freshw ater form s of S. albus are  found near the small tributaries of the 
Kamchatka River (for example, near Azabach!ei River) where they live on small fishes (pond sm elts, ninespine 
stickleback, and the young of sockeye salmon). We do not have verified information on winter and spring m igra
tions of m  albus nor on their spawning grounds, but parasitological study indicates that the freshwater forms of 
this species do not abandon fresh  water (data from T. E. Butorina).

In Kronotskoye Lake there a re  only freshwater (lacustrine) form s of S* albus. The adult "white" chars 
eat only the spawhers of land-locked sockeye (Oncorhynchus nerka kennerlvi) whose, average length is about
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Fig. 4

F is 3 Some skull bones of S. albus from the Kamchatka River basin. 1) Head; 2) caudum; 3) length of 
caudum; 4) length of anterior“ section; )5 ro stra l end; 6) fractu re  on puter margin; 7) ascending Process;
8) keel; 9) base of lobe of ascending process; 10) descending process; 11) apices of posterior notch; 12) 
head- 13) shaft; 14) step at latera l side; 15) width of ethmoid region; 16) junction of ethmoid and orbital 
regions; 17) width of orbital region; 18) junction of orbital and auditory regions; 19) width of auditory 
region; 20) bifurcated late ra l process; 21) dorsal lobe; d) dentary; f) frontal; g) glossohy ; y) yoman 
dibular; mx) maxillary; pmx) prem axillary; pop) preopercular; ps) parasphenoid; seth) supraethmoid; v)
vomer.
Fig. 4. Chondrocranium and some skull bones of S. albus from Kronotskoye Lake. The symbols a re  the 
same as in Figs. 2 and 3.

20 cm. In this context, S. albus in Kronotskoye Lake s ta r t to eat fish* only when they are  45-50 cm long. The 
"white" char juveniles (AC to 45 cm) feed on benthos. The adult chars gravitate toward the bottom of the lake 
and have the typical silvery-green "pelagic" coloration. We note that Kubo (1967) observed an analogous 
freshwater, pelagic form of S, malma from Lake Shikaribetsu (Hokkaido) which fed at the bottom of the lake 
(zooplankton) and had a body coloration of silver. In the basin of this lake there a re  three m ore form s of S. 
malma. These include the dw arf-stream  form , the freshwater-alongshore form , and the anadromous form 
(marine). The la s t two form s a re  analogous to the freshw ater and anadromous specimens of S. albus from the 
basin of the Kamchatka River. The chars of aH four of the above-enumerated form s spawn together and make

*According~to T. E. Butorina (1975), freshw ater S. albus in the basin of Azabach'ei River s ta r t  to eat small 
fish in their second year at a length of 10-12 cm.
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up one population of S, malm a in Lake Shikaribetsu. Hence the individual forms of S. rnalm | in ^ lak e (a s  
in most other water bodies) cannot be treated as system s following an independent course of evolution. It 
probable that this holds true also of char form s of other species, including S. albus.

Cohmarative Observations. AH the species of the genus Salvelinus described ea rlie r were separated on 
the basis ¡of the c h a r a c t e r i s t i c s " U, external structure, but these characters are.inappropriate for reliable 
separation of species of ¿hars (Savvaitova, 1961a). For this reason we a re  differentiating S. ¿¡bus sp. n. from  
the otheri species of the gjenus only on the basis of the distinguishing features of the skull anatomy.

Salvelinus albus belongs to the Pacific group of species and is phylogeneticaHy close to S, malrna and^ ̂
S leucomaems (Yiktorovskii, 1975a, b; Glubokovskii, 1976). It is  sympatric with the la tte r  two species m the |  
basins of Kamchatka River and Kronotskoye Lake. According to Yiktorovskii's data (1975a, b), S ( whi e
nTiarl S imalma and S. leucomaenis a re  distinguished kariologically m the basin of Kronotskoye Lake. Th 
ecological and antomical differences between S. albus and S. malrna from  the Kamchatka River basin were d is- 
cussed earlie r (Glubokovskii, 1977).

As opposed id S. albus. the following osteological characters are characteristic  fo r S. leucomaenis. 
Chondrocraninm- |The anterior end of the pterotic is adjacent to the anterior process of the sphenot c; a 
saddle-shapednotch between the processes of the sphenotic is absent; the anterior margin of the ^lpraoccip- 
itai connects with the dorsal fontanelles. The head of the supraethmoid is  separated from tiie caudal bone by 
a constriction. P arasphenoid: The orbital region is narrow er and shorter than the ethmoid region; the con
tour of t ie  wings Of the ethmoid region are  lanceolate in design; the apices of the la tera l processes are  not bi
furcated; the caudal end of the orbital, region is  separated from the la tera l processes by a constriction. The 
shaft of the vom er is lanceolate. There is a toothlike protuberance in front of the ascending processes of the 
prem axillary. Maxillary; The bone is  arcuately curved in the dorsoventral plane; there is no keel at the dorsal 
side of the central section of the bone; the posterior section of the bone is  chisel-shaped, it is not as high as the 
central section of the bone. Dentary; The lobe of the ascending process is shifted caudally nearly to the level 
of the end of the descending process; the dorsal margin of the bone is straight; the apex of the posterior notch 
consideijably overlaps the base of the lobe of the ascending process. The ventral contour of the glossohyal is
ovate.

The craniological differences of S. albus from  species of chars of the Arctic group (Glubokovskii, 1976) 
¿ e  stilll more marked. We shall p resent only the most: striking of these. All the species of chars of the 
Arctic and Atlantic and S. neiva which we investigated differed from S. albiis by the following characters. 
Chondrocranium: The ro stra l pit, anterior and posterior (with the exception of §. alpinus), and ethmoid fon
tanelles a re  absent; the anterior margin of the supraoccipital connects with the dorsal fontanelles; th e re is  
no saddle-shaped notch between the anterior and posterior processes of the sphenotic. Supraethmoid; The 
length of the bone exceeds (with the exception of S. fontinalis) 60% of the distance between the posterior ends 
of tiie pterotic; the width of the head is  less  than 40% of the length of the bone; the length of fee bone caudum 
is less  than 140% of its width. Frontal; The length of the an te rio r section is  m ore than 130% (often more than 
150%) of the maximum width of the bone; the ro stra l end of the bone is pointed. Parasphenoid; The orbital 
region is narrower than the ethmoid; the ventral contour of the wings of the ethmoid region is lanceolate (with 
the exception of S. alpinus). Vomer; The height of the head is less  than its width; the teeth a re  not only a r 
ranged in a transverse  row on the head:but also (with the exception of S. neiva) form a cluster hanging under 
the shaft. Maxillary: The bone profile is  not undulant; the posterior section of the hone is short, c h is e l-^  -  
shaped. Dentary: The lobe of the ascending process (with the exception of S. fontinajis) is directed caudally 
and its dorsal margin has a sharp fracture. Glossohyal: The ventral surface of the bone is U-shaped; the 
lateral sides of the ventral contour of the bone a re  wanting in a step.

Each species of the Arctic group of charps is differentiated from S. albus sp. n. by a number of other 
craniological characters.
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MORPHOLOGICAL BASES OF THE CLASSIFICATION 
OF THE SALMONOID FISHES

A. N. SVETOVIDOV, E. A. DOROFEEVA, V. A. KLYUKANOV, 
G. Ch. SHAPOSHNIKOVA

Zoological Institute, Academy of Sciences, USSR

Svetovidov, A. N., Dorofeeva, E. A., Klyukanov, V. A., Sha- 
poshnikova ,G. Ch. (1975): Morphological Bases of the Classifica
tion of the Salmonoid Fishes. — Ichthyologia, Voi. 8, No. 1, 
135—154.

Classification of Salmonidae species of fishes is treated, 
in the work, on the base of osteological researches of skeleton 
of the head. It is established as the most appropriate to indù- 
de three families into Salmonoidea suborder, i.e. Osmeridae, Sal
monidae and Plecoglossidae.

The classification of salmonids and families closely related to them 
united into the suborder Salmonoidei is insufficiently elaborated in many 
respects as well as, however, of other families of the order Salmoniformes. 
The Osmeridae not very numerous in genera and species and the Plecoglossi
dae consisting of one monotypic genus can be considered to be well studied 
at alpha-taxonomy stage, i.e. analytical one ( Ma yr  et al., 1953: 17, 19) as a 
result of investigations of the recent years ( M c A l l i s t e r ,  1963, 1966; K l y u 
k a n o v ,  1966, 1969, 1970a, 1970b, 1971, 1972, 1973). However, there is no re
liable knowledge in the considerably larger family Salmonidae even on spe
cies composition of some polytypic genera and on subspecific one of many 
polymorphic species. Not taking in mind the Plecoglossidae according to 
the above reason, we can say that the Osmeridae is in general thoroughly 
studied by the mentioned authors in the sense of beta-taxonomy stage, or 
synthetic one of M ay r, as well as to some extent in the sense of gamma- 
-taxonomy stage, or M a y r ' s  study of species formation and of the factors 
of evolution one. As to the Salmonidae, the subfamilies and genera referring 
to it are recognized distinctly enough and are characterized systematically. 
In the prevailing number of the genera it has been established which spe
cies refer to them. However, infraspecific variability of a number of poly
morphic species is still insufficiently studied in some genera. It is not clear 
yet which is their composition and what are the differences among them, 
some infraspecific forms are considered as species and vice versa some spe
cies are referred as inftraspecific forms to polymorphic species. Despite 
the great number of publications and in particular on polymorphic spe-
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cies the Salmonidae is studied in this respect insufficiently. Analytical sta
ge, or alphataxonomy one, refers to the level at which the species are cha
racterized and named rather closely corresponds to the begining stage of 
systematic studies. As to the two other stages the main attention is paid to 
the species and infrâspecific variation. The aim of synthetic stage, or beta- 
taxonomy one, is »the arranging of species into a natural system of lesser 
and higher categories« and that of gamma-taxonomy »in the analysis of 
intraspecific variation and evolutionary studies« (Mayr  et al., 1953: 19). In 
classifying one »must try to find an orderly arrangement of the species, 
characterize and arrange higher categories ,devise a classification, decide 
whether two similar forms should be considered to be one species or two, 
determine whether the similarités of two species are due to convergence 
of habitus or to close phylogénie relationship, whether or not the higher ca
tegories represent monophyletic groups« ( Ma y r et al., 1953: 17). In studying 
species formation and of the factors of evolution, which is in the close 
contact »with the other branches of biology, with genetic and cytology, with 
biogeography and ecology, with comparative anatomy and paleontology« 
( Mayr  et al., 1953: 18) the same questions are kept in mind, namely: »how 
species originate, how they are related and what this relationship means, 
their origin and changes, to find out which factors enhance and which re 
tard evolutionary changes« ( Mayr  et al., 1953: 8). It is evident from the 
above said that the study of higher categories consists only in characteri
zing and arranging these, devising a classification and decision whethei 
they represent monophyletic groups. Certainly the aims and methods of 
study and estabilishment of the higher categories are insufficiently deter
mined by the both stages of systematics.

Classification, as was stressed more than once by one of the authors 
( S v e t o v i d o v ,  1946: 183, 1948: 19, 1952: 11, 1953: 394, 1955i 368, 1956: 535, 
1968: 1823) must be based on the complex of morphological peculiarities, 
functionally connected with the most typical biological property of the 
studied systematic group and developed as a result of interrelation of orga
nism and habitat. Mostly the complex of such morphological characters 
which serve as a bases of the classification is associated with movement 
and mode of life in different parts of water environment, sometimes with 
feeding, rarely with reproduction of the systematic group studied. The chan
ge of this complex of morphological peculiarities is usually connected with 
their changes in the process of ontogeny of the group. Therefore it is espe
cially important to take into consideration the structure of the larval sta
ges which is usually the starting point for the classification. It should be 
added that for studying phylogeny and elaborating the classification the fos
sil remains are of great importance.

If contents, principles and methods are understood in such a way the 
classification corresponds to systems of morpho-biological level (Yudin,  
1972: 32), the aim of which is to find out causal relations between struc
ture, mode of life and history of formations of studied groups. They are 
elaborated on the basis of phylogeny reconstructed by methods of compa
rative morphology ,functional anatomy, comparative ecology, and synthesis 
is realized on comparative-anatomical, morpho-functional and ecological as
pects. Systems of this level represent the result of unification of principles
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and methods of preceding it systems of classical phylogenetic level with 
those of studies on morphological adaptations and ecology. Systems of clas
sical phylogenetic level are based on data on transformation of organs and 
their parts in comparatively anatomical, ontogenetic and morphological 
rows. They reflect the process of evolution from the morphological aspect 
only as functional meaning of morphological structures is not discussed in 
them. Yudin's diagnostic level preceding to classical one corresponds to 
alpha-taxonomy stage, or M a y r ' s  analytical one.

The classification on the basis of principles and methods of the sys
tems of morpho-biological level is established only in a few groups of 
fishes — gadids ( S v e t o v i d o v ,  1946, 1948, 1953, 1956, 1959, 1968), clupeids 
( S v e t o v i d o v ,  1952, 1955, 1959) and anarchichadids ( B a r s u k o v ,  1953). 
Unfortunatoly, the classification of salmonids and allied families cannot be 
established at this level as they are insufficiently studied in some res
pects.

First of all information about fossil remains of salmonids and espe
cially on families related to them is extremely poor and it does not contain 
data enough to elaborate their phylogenetic relations and to establish the 
classification. Among a few publications known there are only several ones 
in which the skeleton is described and figured (Cope,  1870; V l a d i m i r o v ,  
1946; U y e n o  and M i l l e r ,  1963; C a v e n d e r  and M i l l e r ,  1972) and in 
the other ones only descriptions of bones, otoliths and scales are given. 
It should be mentioned that skeleton structure of salmonids is to a great 
degree cartilaginous with weakly connected bones and conditions of their 
inhume od not give any hope to expect in future some fossil remains of 
salmonids well preserved.

As to ontogeny it has not been studied either to a necessary degree in 
the salmonid fishes. Together with detailed studies of embryology and lar
val development mainly of food fishes (Vogt ,  1842; P a r k e r ,  1873; Zi e 
g l e r ,  1882; A u e r b a c h  ,1904; Be e r ,  1927; P r i c e ,  1934; S c h a k e n b e c k ,  
1935, I v a n o v ,  1937; B a t t l e ,  1944; E v r o p e i t z e v a ,  1949; So i n ,  1947, 
1963; D i s l e r ,  1957; S m o l y a n o v ,  1957; K n i g h t ,  1963; S m i r n o v ,  1964; 
T c h e r  n y a e v, 1968; V e r n i e r ,  1969, and other) some species and even 
genera of no commercial importances are not studied. Besides the present 
data because of heterogenity and often insufficiency of descriptions and 
illustrations can not to be used.

Therefore the classification of salmonids and closely related families 
can be established on the classical phylogenetic level only, even not on the 
basis of the method of threefold parallelism, but only on the basis of com
parative morphological data, as embriological and paleontological ones are 
not enough for this purpose.

Classification of salmonids suffered considerable modifications during 
the recent décades, especially during recent years, and the number of fa
milies which were referred to them was unequal, depending on the charac
ters used. On the basis of osteological characters the suborder Salmonoidei 
and families referred to it were characterized by Regan (Regan,  1913: 
289 290) and B e r g  (1940: 425—429). The following living families were re
ferred to the suborder by them.
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R e g a n B e r g

Salmonidae (S)1} 
Argentinidae (A) 
Microstomidae (A) 
Osmeridae (S) 
Retropinnidae (G) 
Salangidae (G) 
Galaxiidae (G) 
Haplochitonidae (G)

Salmonidae (S)
Thymallidae (S) 
Plecoglossidae (S) 
Osmeridae (S)
Argentinidae (A) 
Bathylagidae (A) 
Microstomidae (A) 
Xenophthalmichthyidae (A) 
Salangidae (G) 
Retropinnidae (G) 
Haplochitonidae (G)

Later the Opisthoproctidae was added to the families included 
into the suborded by R e g a n  ( N o r ma n ,  1966: 102). This family and the 
Galaxiidae are considered by B e r g  (1940: 248, 254) the fist as a suborder, 
the latter as an order.

Later on (Go s l i ne ,  1960: 352) the suborder Salmonoidei was devided 
into three superfamilies: the Salmonoidae, Argentinoidae and Osmeroidae.

Then ( G r e e n w o o d  et al., 1966: 394) only the Salmonidae (inclu- 
duing the Thymallidae and Coregonidae, considered by many authors as a 
family), Plecoglossidae and Osmeridae were referred to the suborder Salmo
noidei. The Argentinidae (including Xenophthalmichthyidae) Bathylagidae 
(including Micro stomatidae == Microstomidae), and Opisthoproctidae are se
parated by these authors into the suborder Argentinoidei. The Salangidae, 
Retropinnidae, Galaxiidae and Aplochitonidae (Haplochitonidae) are united 
into the suborder Galaxioidei. It is necessary to mention also the suborder 
Stomiatoidei of salmoniform fishes and the Gonostomatidae referred to it, 
which is considered to be close to the Osmeridae. These suborders were not 
characterized systematically.

The suborder Galaxioidei as it was confirmed by detailed osteological 
study ( Mc Dowa l l ,  1969) forms quite a compact group uniting all refer
ring to it families of the southern hemisphere, except the northern family 
Salangidae. Salangids are an offshoot of the salmonid-osmerid or osmerid- 
plecoglossid lineage, probably a neotenic derivative of some of these, and 
they are not a part of the sauthern galaxiaid radiation (G o s 1 i n e, 1960: 35, 
diagr. 2; M c D o w a l l ,  1969: 816). Perhaps it should be considered to be a 
particular group, a suborder.

In studying in the same respect the suborder Stomiatoidei (Weit- 
z ma n ,  1967) some similarity was discovered in the skeleton structure of 
the families Gono stomatidae and Osmeridae. On the basis of their similar 
morphology this author believes it is apparent that the last family is more 
closely related to the suborder Stomiatoidei than to Salmonoidei and sepa- 
rats it into the suborder Osmeroidei. Excepting that it is indicated that 
the Plecoglossidae seems much more similar to the Osmeridae than to the 
Salmonidae and thus if two suborders are recognized it must be referred to

i) in  brackest are the initial letters of the names of the suborders to- which the fa
milies are referred by G r e e n w o o d  et al. (1966).
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Osmeridae Salmonidae Plecoglossidae Gonostomatidae Astronsthidae Stemoptychidae

Perichondral bones
Hypethmoid
Interethm oid
Exethmoid
Infraethm oid

Hypethmoid
(in Salmoninae and
Coregoninae)

Ethmoid — endochon
dral ossification ot 
ethmoid cartilage

Hypethmoid 
Exethmoid (fused), 
Interethm oid 
Infraethm oid

Hypethmoid 
Exethmoid (fused) 
endochondral 
ossification

Endochondral 
ossification of 
ethmoid cartilage

Mesethmoid Paird (in Hypomesi
nae singl) Singl Fused with endochon

dral ossification
Fused w ith hypethmo
id (in Vinciguerria 
paird)

Fused w ith hypet 
hmoid

Fused with endo
chondral ossification

Interorbital
septum

Cartilaginous (in 
Hypomesinae mem- 
oranous)

Cartilaginous (in 
Coregoninae and 
Thymallinae mem bra
nous)

Membranous M e m b r a n <3 u  s

Orbitosphenoid Absent Present (in Thymal
linae absent) Absent / i b  s e n t

Basisphenoid Absent Present Absent P r e s e n t

Parietals
Not meeting (in
Hypomesinae
meeting)

Not meeting (Salmo
ninae) o r meeting 
(Coregoninae, Thy
mallinae)

Meeting Meeting N o t m  e e  t  i n  g

Sensory canal Open C l o s e d Closed (in Polymet- 
me open) C 1 o s e d

Dorsal fentaneles Absent in Thaleichthys 
and Spirinchus P r e s ; e n  t P r  e s e n t

Orbital bones C o m  p I e t  o r  b  i t  a 1 r  e n  g
Reduced num ber (in 
Polymetme complete 
orbital ring)

R e d u  c e d n u m b e r

Teeth on mesopte- 
rygodid Present Absent Present Present (in Vincigu

erria absent) A b s e n t

Supramaxilla One One Absent Two Two Two

Connection of para- 
pophyses with pre- 
caudal vertebrae

N o t  f  u  s e d F u  s e d

Connection of nural 
arches w ith centra N o t  f  u  s e d F u s e d

Suprapreopercle Absent Absent (in Salmoni
nae present) Present A b s e n t

Postcleithrum P r  e s e n t Absent A b s e n t

Ischial processes
Present (in Thaleich
thys and Spirinchus 
cartilaginous)

P r  e s e n  t A b s e n t

Preural and ural 
centre Fused Not fused Fused F u s e d
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the Osmeroidei rather than to the Salmonoidei ( Mc Dowa l l ,  1969: 821). 
The Osmeridae, Plecoglossidae and also Salangidae in the opinion of the lat
ter should be in one suborder. Whether this suborder should include the fa* 
mily Salmonidae as a suborder Salmonoidei, or exclude the Salmonidae, com
prising the suborder Osmeroidei with a seperate suborder Salmonoidei is a 
problem needing study.

Our studies showed that the family Salangidae should be regarded as 
a reparate branch which evolved evidently independently from the families 
united into the suborders Salmonoidei and Galaxioidei. The problem of thè 
position of the Salangidae in the salmoniform classification needs a fur
ther study.

Comparative studies of the families of the suborder Salmonoidei and 
some of Stomiatoidei ( K l y u k a n o v ,  1973) show that the osteological cha
racters do not confirm close relation of the family Osmeridae to the subor
der Stomiatoidei (Tab. 1). The- characters used by W e i t z m a n  to recogni
ze in separating the Osmeridae as a suborder and some other ones exami
ned by us reveal that osmerids are only more primitive than the other fa
milies of the suborder Salmonoidei. W e i t z m a n  supposes that the main 
character which show's similarity of osmerids with gonostomatids is a 
complete set of perichondral ethmoid bones. However, there are conside
rable differences in the structure of the ethmoid region in the Osmeridae 
and Gonostomatidae. In osmerids the perichondral ethmoid bones are not 
fused and not in contact, being separated from one another by cartilage. 
We beleive that this character must be considered to be a primitive one in 
the structure of the ethmoid region. In gonostomatids not only the perichon
dral ethmoid ossifications but even the dermal mesethmoid is fused. W e i t 
z m a n  mentions some other characters which he thinks show similarity bet
ween the Osmeridae and Gonostomatidae. However, these characters to so
me degree witness in favour of similarity of osmerids with the other fami
lies of the ¡suborder Salmonoidei.

Besides the characters considered by W e i t z m a n ,  a number of pri
mitive ones are proper to osmerids. These are: chondrocranium is well de
veloped, the interorbital septum is cartilaginous, the mesethmoid is paired, 
the vomer with traces of a paired origin, toothed but shaftless, the parietals 
are not meeting in the midline, the auditory capsule is large, there is a 
full series of orbital bones, the mesopterygoid and the basibranchial plate 
are toothed, the preopercle is connected with preopercular process of the 
hyomandibular only by the ligament, head sensory canals are not closed, 
neural arches and the epipleurals are present, the parapophyses of the pre- 
caudal vertebrae are free of their centra, there are cartilagionus ischial 
processes of the pelvic girdle. Comparative osteological study of the Salmo
nidae and Plecoglossidae shows that a part of these primitive characters is 
typical of them to some degree, some of them being common to all the 
three families, e.g. a complete series of the orbital bones, the neural arches 
and the parapophyses of the precaudal vertebrae are free from their res
pective centra. The other characters are peculiar only to some of primitive 
genera. On the basis of the considered primitive characters the suborder 
Salmonoidei consists of three families: the Osmeridae, Salmonidae, and Ple
coglossidae. Besides the primitive characters of osmerids are more similar
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to the type of skeleton structure of the ancestral form of which salmonoids 
and stomiatoids must be apparently regarded as specialized derivatives. So
me similarity in the structure of the skeleton between the primitive families 
Osmeridae and Gonostomatidae can be explained only by their position in 
the begining of the both suborders.

Tab. 2. — Skeleton structure in the subfamilies of the Osmeridae.

Letterings: f. r. hy — foramen ram us hyomandibularis; hy — hyomandibular; met l*- m etap
terygoid; op — opercle; pop — preopercle; pr. op — opercle process of hyomandibular; pr. 

pop — preopercle process of hyomandibular. Others letterings as in fig.

In the revision of the family Osmeridae ( M c A l l i s t e r ,  1963) the 
osmerids are devided into two subfamilies under the B e r g ' s  (1940) na
mes, the Osmerinae and Hypomesinae. However C h a p m a n  (1941b) con
siders Thaleichthys to be the most primitive genus because of the exces 
sive development of the chondrocranium and the joint wings of the alishpe- 
noid over the parasphenoid. This suggestion has not been taken in mind, 
however, these characters are the main distinction of Thaleichthys from 
the other genera. Comparative osteological study of all the osmerid gene
ra reveals a number of characters in which Thaleichthys conspicuously 
differs from the other genera of the subfamily Osmerinae (Tab. 2) and it 
should be placed in a distinct one, the Thaleichthyinae ( K l y u k a n o v ,  
1970a). Thus, the three subfamilies of the Osmeridae are adopted: the Tha
leichthyinae, Osmerinae and Hypomesinae. As it has been mentioned that 
the primitive characters are proper to a full extent to the suborder Tha 
leichthyinae as well as a number of other ones differing it from other sub
families (Fig. 1). These are: the brain cavity extends over the alisphenoids,

Thaleichthyinae Osmerinae Hypomesinae

opercle process 
of hyomandibular

The position of 
preopercle in 
relation to pre-

Lateral view 
of the orbital 
region of thereqion of the 
cranium

Dorsal view of 
the ethmoid 
cartilage
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Fig. 1. Cranium of Thaleichthys pacificus.
Letter ings: als — alisphenoid; b o c — basioccipital; e o c S -  exoccipital; epo epiotic; eth. 1 — 
lateral ethmoid; exeth — exethmoid; heth | p  hypethmoid; f frontals f. olf. a — foramen 
olfactorius anterior; f . olf. p — foramen olfactorius posterior; f. on. a —̂ fo ram en  orbitona- 
sale anterior; ieth — intraethmoid; m eth — mesethmoid; opo — opisthotic; p — parietal; 
ps — parasphenoid; pro — prootic; pto — pterotic; soc — supraoccipital; spho — sphenotic;

v — vomer.

which form its floor, up to the lateral wings of the ethmoid cartilage, thus 
forming the interorbital septum, the mesethmoid plates are placed across 
the ethmoid cartilage, the closed portion of the dentary extends over three- 
-Guater of its length and there are fulcral scales in front of the caudal fin 
rays. In the subfamily Osmerinae (Fig. 2) the brain cavity extends only up 
to the anterior edge of the alisphenoids being limited in front by cartila
ginous interorbital septum; the alisphenoids form only lateral walls of the 
brain cavity; there is a pair of fontanels on the roof of the cranium; audf 
tory capsules are narrow and oval; perichondral bones of the ethmoid re



CLASSIFICATION OF THE SALMONOID FISHES 143

gion are reduced; paired ethmoid plates are placed parallel to each other; 
the parietals can meet in the midline; the closed portion of the dentary 
is no more than a half to one third of its length; the dorsal end of the 
preopercle adjoins the preopercular process of the hyomandibular; the 
ischial processes of the pelvic girdle are ossified and there are no fulcral 
scales in frort of the caudal fin rays ( K l y u k a n o v ,  1969).

In the most advanced subfamily Hypomesinae (Fig. 3) the interorbi
tal septum is membranous, the auditory capsules are elongated and oval- 
-shaped, the perichondral ossifications in the ethmoid region are reduced 
and in some species are absent; the mesethmoid is unpaired; the parietals
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Fig. 3. — Cranium of Hypomesus japonicus. Letterings as in fig. 1.

are meeting in the midline; the closed portion of the dentary extends only 
from a quater to one-fifth of its length; the dorsal end of the preopercle 
is placed completely under the preopercular process of the hyomandibular 
( K l y u k a n o v ,  1970b). The family Salmonidae is considerably more advan
ced in skeleton structure than osmerids. The bones of perichondral ossifi
cation in the ethmoid region are 1 less in number. The ethmoid endochon
dral ossifications are peculiar of only two subfamilies and the degree ot 
their development are very variable, from weak ossifications in the ethmoid 
cartilage of some salmonid species to a well separated hypethmoid in whi- 
tefishes. The mesethmoid in all salmonids is single. There are less toothed
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bones, teeth lack in the mesopterigoid of all the species, and in whitefishes 
the jaws are toothless. Mean white in salmonids there is a number of pri
mitive characters peculiar to osmerids: the skull is weakly ossified, the 
most part being cartilaginous. In many salmonids the interorbital septum 
is also cartilaginous. The parietals in salmonids are not meeting in the mi- 
deline, there is usually a basibranchial plate which sometimes is toothed. 
Epipleurals are constantly present in some genera (graylings) and in some 
whitefishes these occur rarely (salmons). Besides there are in salmonids so
me primitive characters lacking in osmerids, there is the basishpenoid and 
the upturned preural and ural vertebral centra are not fused into terminal 
one and the stegural is not fused to them.

The family Salmonidae has a special position in the suborder not 
only in the osteological respect by its polyploid origin. It is known that in 
salmonids there are much more chromosomes (2n = 52—102) than in allied 
families. A part of chromosomes are metacentrics and thus the number 
of arms is 100 or close to it, meanwhile in the majority of teleosts the dip
loid number of acrocentric chromosomes is 48. Thus the number of arms 
in salmonids is almost two times more than in other fishes. On the basis 
of these data the theory of polyploid origin of salmonids was suggested 
( S v a r d s o n ,  1945). This theory was then developed by O h n o  ( Ohno et 
al., 1965, 1968, 1969, 1970). According to this theory the salmonids took their 
origin from a diploid ancestor or ancestors with 48 chromosome by polyplo- 
idization. As a result tetraploids with 96 chromosomes arose and later in 
the process of further evolution diploidization took place by means of Ro
bertson translocations and pericentric inversions.

The polyploid origin of salmonids throws a light on the unusually 
high degree of variability and differentiation of the family since it is known 
that polyploids are often more variable than diploids and the polyploidy 
thus being the source of variability has a great importance in species evo
lution.

According to some authors mainly americans ( E v e r h a r t ,  1950; 
S l a s t e n e n k o ,  1958; N e e d h a m  and Ga r d ,  1959; V l a d y k o v ,  1970; 
N y b e l i n ,  1971, and others) salmonids are devided into three families: the 
Salmonidae, Coregonidae, and Thymallidae united in the superfamily Salmo- 
noidea. However these are mainly considered as subfamilies of the Salmo
nidae although the latter by some authors (Gill ,  1893, 1895; J o r d a n  and 
E v e r m a n n ,  1896; T c h e r n a v i n ,  1923; Be r g ,  1940, and others) has 
been placed in a distinct family Thymallidae because of a long dorsal fin; 
lack of the orbitosphenoid and some other. Later on osteological examina
tions by N o r d e n  (1961) confirmed by our studies show that three groups 
of salmonids are to be treated as subfamilies of the Salmonidae: the Salmo- 
ninae, Coregoninae, and Thymallinae. It should be added that in cariological 
respect they represent a single group of old polyploids the further evolu
tion of which was different. The subfamily Salmoninae is characterized by 
the greatest variety in chromosome number from 52 chromosomes in Onco- 
thynchus gorbuscha to 92 in Brachymystax lenok. Of considerable impor
tance in the evolution of the subfamily are the Robertson translocations 
and pericentral inversions (S imon,  1963; S i m o n  et D o l l a r ,  1963; D o
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r o f e e v a ,  1967c, 1972; N y g r e n  ec al., 1971b). The subfamily Coregoninae 
is characterized by rather small variations of the chromosome number bet* 
ween genera and species. Probably the evolution of cariotypes of whitefishes 
species is connected only with inversions leading to the recombination of 
genes and hence the total number of chromosomes remains stable ( Book e, 
1968). The subfamily Thymallinae in cariological respect is studied insuffi
ciently. However, the data on the large chromosome number in the cells 
of the European grauling (2n = 102) with a large number of metacentrics 
( N y g r e n  et al., 1971a) show the peculiar way of the evolution of carioty- 
pes of the subfamily.

As to the osteological distinctions of the subfamilies of the Salmono- 
idae (Tab. 3), in the Salmoninae there is the orbitosphenoid and the interor
bital spetum is cartilaginous but the hypethmoid is usually lacking and 
only in some species there is a small ossified plate in the ethmoid carti
lage; the parietals are separated from each other; the suprapreopercle and 
the basibranchial plate are present; the vomer, jaws, the palatines and 
the tongue are largetoothed ( No r d e n ,  1961; D o r o f e e v a ,  1967a, 1967b, 
1968, 1972; D o r o f e e v a  et S e r a t l i c ,  1972; S h a p o s h n i k o v a ,  1967a, 
1968b, 1971a).

In the ■ subi rtmily Coregoninae (Tab. 3) the orbitosphenoid is present 
but the interorbital septum is membranous, the hypethmoid is present/ 
the parietals usually meet in the midline, the supraprepercle is absent, 
jaws are toothless or teeth are weakly developed on other bones (Sha
p o s h n i k o v a .  1967b, 1968a, 1970, 1971b, 1973).

The subfamily Thymallinae (Tab. 3) differs from the previous two 
in the absence of the orbitosphenoid and perichondral ossifications in the 
ethmoid cartilage there are always also epipleurals, the parietals are me
eting in the micline, the suprapreopercle and the basibranchial plate are 
absent, teeth ar present only in jaws ( No r d e n ,  1961).

The Plecoglossus has been placed by some authors ( B e r l i n  et 
A r a m b o u r g ,  1958; N o r m a n ,  1966; N e l s o n ,  1970) in the family Osme- 
ridae. However, our studies of osteology and of some other characters show 
that it should not be referred to osmerids but is to be placed in a separate 
family, the Plecoglossidae ( K l y u k a n o v ,  1973). This point of view coinsi 
des with that of C h a p m a n  (1941a) who also treats Plecoglossus as a 
family.

The Plecoglossidae is the most advanced family of the suborder. Be
sides primitive characters which are common for all families of the subor
der the Plecoglossidae has only a few of these: the mesopterygoids and the 
basibranchial plate are toothed. However, there are some characters of high 
organization: endochondral ossification of the ethmoid cartilage, the me- 
sethmoid being fused to it, the wings of the frontals ventraly form a part 
of lateral walls of the skull, the vomer is toothless. These characters and 
of the floor of the mouth cavity allow to consider the Plecoglossidae as a. 
specialized ramus of the main leneage of salmonoids (Fig. 4).
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Tab. 3. — Osteological characters of the subfamilies of the Salmonidae.
Letterings: bsph — basisphenoid; orb — orbitosphenoid. Others letterings as in fig. 1.

SpliO

_ pro

epo opo

iypto

opò li

tue Ik -

~osph elhi

spha

Opo

0/̂ 4 .Sjaho ,

aJs

Characters 
Orbitosphenoid 

Interorbital septum 
Parietals 

Suprapreopercle
Basibranchial plate 

Teeth

bac.
Salmo trutta

ps - prg foe

Salmoninae 
Present 

Cartilaginous 
Not meeting 

Present
Present

Toothed: maxilla, premaxi
lla, vomer, palatine, tongue

Coregonus lavaretus
Coregoninae 

Present 
Membranous 

Meeting (usually) 
Absent 
Absent

(in Prosopium present) 
Maxilla toothless; some 

bones weakly toothed

Thymallus thymallus
pip

Thymallinae 
Absent 

Membranous 
Meeting 
Absent
Absent

Toothed maxilla and pre- 
ma xilla, weak vomerinae 

and palatine teeth
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ir

Fig. 4. Cranium of Plecoglossus altivelis. eth — ethmoid. Others letterings as
in fig. 1 .

Thus on the basis of our studies the composition of the suborder 
Salmonoidei is characterized and consists of three families: the Osmeridae. 
Salmonidae, and Plecoglossidae, l.e. the same one as suggested by G r e e n 
w o o d  et al. (1966) but the leaneage and the succession is different. The 
family Osmeridae in this classification in the most generalized one and the 
most close to the hypothetical ancestral salmonoid. Within the family Osme 
ridae successive lineage has been traced. The most primitive Thaleichthys is 
separated into a distinct subfamily Thaleichthyinae which possesses the gre-. 
atest number of the primitive characters in the suborder. The most advan-
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ced subfamily is the Hypomesinae. The widely differentiated family Salma- 
nidae also seems to be comparatively primitive. Three independent groups 
of development represented by three subfamilies are apparent in it. The fa
mily Plecoglossidae represented by a monotypic genus is a specialized branch 
of the suborder Salmonoidae.
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MORFOLOSKE OSNOVE KLASIFIKACIJE SALOMONIDNIH RIBA
SVETOVIDOV, A. N., DOROFEJEVA, E. A.,
KLJUKANOV, V. A., SAPOSNOKOVA, G. H.

I Z V O  d
U danasnje vrijeme nema opgteprihvacenog gledista na sistem pod- 

redá Salmonoidei. Razni autori ukljucuju u taj podred razlicit broj fami- 
lija. U vecini slucajeva je to uslovljeno razlikama u osobinama koje se 
koriste za opis podreda.

Na osnovu na§ih istrazivanja morfologije salmonoidea, kao i ispiti- 
vanja niza drugih autora, utvrdeno je da je najcjelishodnije u taj podred 
ukljuciti tri familije: Osmeridae, Salmonidae i Plecaglossidae. Primitivne 
osobine zajednicke svim familijama su: potpuna serija kostiju oko ocnog 
prstena, parapofize i neuralni luci se ne spajaju sa tijelima kicmenih prslje- 
nova. Pored toga, mnoge drevne osobine grade su izraáene prvenstveno kod 
primitivnih rodova tih familija: perihondralna okostanja u etmoidnoj obla- 
sti, parna mezetmoidna kost hrshavicava meduocna pregrada, tjemene ko- 
sti se medusobno ne doticu postoje zubi na mesopterygoideum i na bazalnoj 
plooici, sejsmosensorni kanali na glavi su otvorend, postoje epipleuralija, 
pleuralni i uralni prsljenovi se ne spajaju.

Te osobine su u potpunosti izrazene kod roda Thaleickthys iz familije 
Osmeridae, koja je u cjelini, ocito najbliza ishodnom osmeridnom tipu pre- 
daékih formi podreda Salmonoidei.

Na osnovu osteoloskih proucavanja familija Osmeridae je podjeljena na 
tri podfamilije: Thaleichthyinae, Osmerinae (nova podf amili ja) i Hypomesi- 
nae, koje se medusobno razlikuju gradom rskavicave lobanje, oblikom i po- 
lozajem alisphenoideum, mesethmoideum i metapterygoideum, a takoder i 
osobenostima spajanja praeoperculum i operculum sa nastavcima hyomendi* 
bulare.

Familija Salmonidae znatno vise odstupa u pogledu grade skeleta, ne
go familija Osmeridae. Samo neki rodovi iz te familije imaju neke od pri
mitivnih osobina koje karakteri§u Osmeridae (hrskavicava meduocna pre- 
grada, razmaknute tjemene kosti, posto j an je zuba na bezibranhialnoj plo- 
cici, postojanje epipleuralia). Pored toga kod salmónida postoje neke drev
ne osobine grade koje nisu svojstvene za Osmeridae (na primjer pleuralni i 
uralni prsljenovi se ne stapaju i dr.).

Familija Salmonidae zauzima u sistemu podreda narocito mjesto ne sa
mo u vezi sa osobenostima skeleta, nego i zbog svog poliploidnog porijekla 
cime se, vjerovatno, i objasnjava njena áira diferencijacija i plasticnost.

Familija Salmonidae se dijeli na tri podfamilije: Salmoninae, Coregoni- 
nae i Thymallinae, koje se karakterisu prisustvom ili odsustvom hjrpethmo- 
ideum, orbitosphenoideum, supra — praeoperculum, rasporedom zuba na vo- 
meru, nepcanom i jeziénom kosti, oblikom lobanje i morfologijm hro- 
mozoma.

Familija Plecoglossidae najvise specijalizovana u podredu, sacuvala je 
samo neke primitivne osobine grade. U isto vrijeme ona ima niz karaktera 
\isoke organizacije (endohordalno okostavanje etmoidne hrskavice i spaja- 
nje sa njom mezetmoida). Osobenosti grade <zuba, vilica i dna usne duplje 
daju osrjovu da se familija Plecoglossidae smatra specijalizovanQm granom 
podreda Salmonoidei
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Six genera were stadied: SaLvelinus, Hucho, Brachymy- 
stax of the subfamily Salmoninae and Stenodus, Prosopium and 
Coregonus of the subfamily Coregoninae. Osteological investiga
tions allowed to establish their most typical characters and to 
determine the systematic position in the family and in some 
cases to give descriptions of intrageneric taxons.

It is 
'accep
ted
that
the
Varie
tals of 
white- 
fishes 
meet inj 
t h e ---J

According to the views of the majority of ichthyologists, the family 
Salmonidae an be devided into three subfamilies; the Salminnae, Coregoni
nae, and Thymallinae. However, at present there is no generally accepted 
opinion on the systematic position of whitefishes. Some authors (Cope,  
|1872; V l a d y k o v ,  1970; N y b e l i n ,  1971 and others) accepted them as a 
family, but most of scientists (Regan,  1914; Be r g ,  1940; N o r  den,  1961; 
G r e e n w o o d  et al., 1966; B e h n k e ,  1972 and many others) place white- 
fishes into the family Salmonidae. Those who consider coregonids as a 
family ground this view as follows: besides external distinctions (large 
scales, pearl tubercles on it in the spawning period and some others) there 
are important osteological differences between salmons and whitefishes. 
Thus unlike the coregonids, salmonids have toothed maxilla, a branch of 
lateral line canal on the preopercle is connected with the temporal canal 
by means of a small ossified tube, suprapreopercle; the hypethmoid, and 
dermosphenotic are absent. The absence of the hypethmoid is doubtful, 
since there is a similar bone in Salmothymus ohridanus from the Lake 
Ochrid, Yugoslavia.. At the same time the bone which in whitefishes is 
known under the name dermosphenotic appearently has the same functions 
in other salmonids despite the different position of lateral-line canal on 
midline, while in salmonids they are separated by the sup raoccipital. 
According to our, data ( S h a p o s h n i k o v a ,  1971: 476) in some species of 
Coregonus it is separated in one third of the specimens studied. Thus the 
trustworthy ostelogical difference is the absence of. suprapreopercle in whi-
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tefishes, toothles maxilla and weak development of teeth on other bones, 
which allow us to consider coregonids as a subfamily.

Some authors (Gill ,  1893, 1895; J o r d a n  and E v e r m a n n ,  1896; 
C h e r n a v i n ,  1923; Be r g ,  1940; Wi 1 i m o v s k y ,  1954 and titte r) separate 
also Thymallinae as the family on the basts of external peculiarities and of 
the skeleton structure. This opinion has been disproved by N o r d e n  (Nor
den,  1961).

Six genera are distinguished in the subfamily Salmoninae, three genera 
in the Coregoninae, and one genus in the Thymallinae. The following genera 
were studied: Brachymystax, Hucho and Salvelinus of the subfamily Sal
moninae; Prosopium, Coregonus and Stenodus of the subfamily Coregoni
nae. The external distinctions of the species of these genera are given in 
the keys of L. S. Berg (1948) and other authors.

Their position in the system and the taxonomic status of some of 
them were not clear enough untill recent time, which made us to look for 
more reliable criteria for elucidation of these problems. Osteological inves
tigations allowed us to solve many of the problems.

The genus Brachymystax was described by G ü n t e r  ( Gü n t e r ,  1866) 
mainly on the basis of the external structure of the head and the arrange
ment of teeth. Some osteological data were used by other authors as well 
(Berg,  1909; N o r d e n ,  1961; R o u s e n f e l l ,  1962; V l a d y k o v ,  1963) 
however this genus was not subjected to a detailed study and its position 
was not quite clear. On the basis of our investigations were discovered 
some details of skeleton structure which allowed us to give a description of 
representatives of the genus from different parts of the area (S h a p o- 
s h i ko v a, 1968). The main peculiarities of Brachymystax are: a relatively 
small mouth, the lower jaw articulated.with the skull ahead of or beneath 
a vertical with the posterior orbital margin, the upper jaw does not reach 
this border. The distance from the tip of the snout to posterior margin of 
the maxilla normallyrmore than 45% of the head length. The^ skull is com
paratively narrow and high. The shaft of the vomer is toothljless, the teeth 
on the head of the vomer and on the palatins form a continuous arched 
line. The cartilaginous rostrum is rounded in front. The mesethmoid is long, 
anteriorly rounded with a wedge-shaped posterior margin. The basibran- 
chial plate is present, but toothless. The lingual teeth are situated only 
along the margins. The postorbitals usually cover more than a half of the 
distance from the posterior margin of the orbit up to the preopercle. The 
frontals extend far to th e ’rear, covering the greater part of the parietals 
and supraoccipital. The genus Brachymystax is represented by a single 
species, B. lenok (Pal l as) .  It is evident that many characters vary quite 
considerably wich prove the morphological heterogenerity of B. lenok in di 
fferent waters.

In the opinion of several authors ( No r d e n ,  1961; R o u n s e f e l l ,  
1962) Brachymystax is the most primitive in the subfamily Salmoninae and 
we cannot but agree with it. Some morphological peculiarities prove this 
view: relatively small mouth, less developed teeth. Cariological studies of 
E. A. D o r o f e e v a  also prove primitiveness of the cariotype in comparison 
with other representatives of the subfamily (the chromosome number is 92. 
chromosome arms 1 0 2 ).
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There was some lack clarity on the position of the genus Hucho, 
G ü n t e r  1866 in the family Salmonidae. Some authors (S p i lm a n n, 1961) 
even include Hucho in the genus Salvelinus, the others regard it as possible 
to place it in the subfamilyHuchonidae ( J o r d a n  and Me G r e g o r ,  1925). 
Diagnostics of several species of this genus was based mainly on biometric 
indicators. Description of certain elements of the skeleton is included into 
papers of several authors ( J o r d a n  and S n y d e r ,  1902; A n t i p a, 1909; 
Be r g ,  1909), the attention was mainly paid to the arrangement of the teeth. 
The fullest information on the osteology of Huche is to be found in a mono
graph by Norden (1961; 725—753). As a result of our osteological and biome
tric investigations we could give a detailed description of skeletons of 
different species of the genus Hucho and clear out their taxonomic position 
( S h a p o s h n i k o v a ,  1968). The genera Hucho and Brachymystax are simi
lar in many respects. The absence of teeth on the shaft of the vomer and 
the specing between teeth on the head of the vomer and the palatines are 
regarded as distinguishing features of both genera. Position and shape of 
the frontals are also similar. The most significant difference between them 
is the position and size of jaws of the adult fishes. "The mouth of Hucho is 
larger, the distance from the tip of the snout to posterior margin of the 
maxilla is normally not less than 45% of the head length. The skull is com
paratively wide. The mesethmoid is broad and has lateral processes. Postor
bitals usually covers less than half of the distance from the posterior mar
gin of the orbit to the preopercle. One of the species of the genus Hucho 
perryi ( B r e v o o r t )  is so peculiar that it was supposedly separated as 
subgenus Pdrahucho V l a d y k o v .  The differences that we have established 
confirm this point of view. Only this subgenus has a basibranchial plate 
and small teeth on the medial part of the lingual plate. The cartilaginous 
rostrum has a poorly visible cavity. The number of vertebrae is much less 
than in other species. The scales are larger, the rows of lateral-line scales 
not exceeding the number of pored scales, whereas in the other species of 
Hucho there are always more rows of lateral-line scales. The subgenus Hucho 
G ü n t h e r  includes three species: H. hucho (L,), H: taimen ( Pa l i a s )  and 
H. ishikavoai Ma r i ,  the subgenus Parahucho ^fa/d^yk o Mcomprises only 
one species H. perryi ( Br evoor t ) .  ^ /

Toothless shaft of the vomer is typical of the polytypical genus Salve- 
linus (N i 1 s s o n) R i c h a r  d s o n 1832, as well as of Brachfmystax and 
Hucho. But unlike them on the head of the voner teeth are arranged in 
several rows, there is usually a small interspace between them and those 
on the palatins. The cartilaginous rostrum of some Salvelinus speces is 
notched in front, but less than in Salmo. The hypethmoid as in other repre
sentatives of the subfamily Salmoninae is absent as a rule, but rarely an 
ossified plate occurs in this place.

The shape of the mesethmoid varies, normally it is rounded in front, 
with lateral processes, the posterior margin sometimes deeply split. The 
frontals are comparatively shorter than in Brachymystax and Hucho and 
tightly connected by inner margins almost on the whole their length. Teeth 
on the jaVs are well developed, mouth is large, length and shape of the 
maxilla varies and contrary to the existing opinion (Berg,  1948) cannot be 
a diagnostical character. The basibranchial plate is present, and has well
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developed teeth, but subgenus Baione De Kay,  On the lingual plate of 
some species teeth are present not only in the margins but in the middle 
part also. Distance between the postorbital bones and the preopercle is lar
ge. Tabulars are very small of different length with canal of the lateral linfe 
incide, their number is greater than in other salmonids. The shape and 
position of some bones, the vomer in particular, show similarity of the ge
nus Salvelinus to the genus Salmo. The teeth arrangement on the head of 
the vomer in in several rows seems to be a premis to their appearance on 
the shaft. The appendix (which is) on the head of the vomer on which they 
are disposed, is almost contiguous to the it shaft.

Fig. 1 . — Lateral view of the heads.
1. Brachymystax lenok. 2. Hucho hucho. 3. Salvelinus lepechini. 4» Prosopium cylindracewn.
5. Coregonus lavaretus. 6. Stenodus leucichthys nelma. (I — 6 are repeated in fig. I I  III).
Abbreviations in Figs I and II  =  ang. angular; a rt, articular; cl, cleithrum; d, dentary; dsph, 
deimosphenotic; epo, epiotic; eth. 1., lateral ethmoid; f, frontal; heth. hypethmoid; hy, hyoman- 
dibular, iop, interopercle; iorb, infraorbital; meth, mesethmoid; m pt, metapterygoid; mx, maxi
lla, na, nasal; op, opercle; opo, opistotic; osph, orbitosphSnoid; p, parietal; pci, postcleithrum; 
pmx, premaxilla; pop, preoperckle; prorb, preorbital* pt, postte^poral; pto, pterotic; qu, 
quadrate; r. br., branchiostegal ray; scl, supracleithrum; smx supramaxilla; so,, so2, supra
orbital; soc, supraoccipital; sop, subopercle; spho, sphenotic; spop, suprapreopercle; sy, symp-

lectic; tab, tabular.
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Intrageneric taxonomy of the genus Salvelinus is not clear enough.
Two subgenus are distinguished at present. Salvelinus R i c h a r d s o n  

and Baione De Kay,  1842. Specific composition of the first subgenus is not 
clear. The second subgenus includes only one species — Salvelinus fontina- 
lis ( Mi t c h i l l )  ( S h a p o s h n i k o v a ,  1971).

Fig. 2. Dorsal view of the' skulls.

Whitefishes of the Prosopium M i l n e r ,  1878, were considered to be 
the only subgenus, as their nostrils are separated by a single round flap 
instead of the two in Coregonus. Study of skeletons allowed to discover 
much important distinctions, in particular presence of an ossified basibran-



66 G. Ch. SHAPOSHNIKOVA

chial plate. The juveniles of this genus have »parr marks« on the sides of 
body. These characters show their relationship with the Salmoninae. Besi
des Prosopium has short and wide first supraorbital, the preorbital is lon
ger and of a different shape than in Coregonus, the same as the hypethmoid 
and some other bones. The parietals are broadly meeting in the midline. 
The orbital ring is always not closed, there is a large interval between the 
first suprabrbital and dermosphenotic. All these characters show that the 
separation of Prosopium into a distinct genus is well founded. This genus 
represents a branch which evolved earlier than the genera Coregonus or 
Stenodus ( No r d e n ,  1961: 751). Fossil remains of Prosopium were found in 
North America in Plio-Pleistocene of Idaho Lake (Mi l l e r ,  a. S m i t h ,  1967). 
Prosopium in their cariotype is also different from Coregonus on the level 
of genus. The diploid number of chromosomes in different species of the 
genus Prosopium is 78—82, the number of arms is 100 (Booke,  1968: 1970) 
Only one species inhabits the Soviet Union, that is Prosopium sytindraceum 
( P a l l a s  et P e n  n[at), 6  species are distinguished in N America (N o r d e n, 
1970: 78)

The: whitefishes of the genus Coregonus L i n n é ,  1758 have two flaps 
between the nostrils. Basibranchial plate is absent. The preorbital is relati
vely âmàll, the juveniles have no parr marks. Mouth is usually small, teeth 
poorly developed, the maxilla always toothkess, on the vomer the teeth 
present in only one species. The shape of premaxilla is different, from nar
row plate sharpened downwards to a massive bone which forms the snout 
area. Position and shape of the lower jaw varies. Orbital ring is normally 
not closed, only in one species the first supraorbital is large and is almost 
contiguous to dermosphenotic. The parietals are usually in a certain degree 
connected with each other, but in some specimens they were not joined 
throughout their extent. In establishing intraspecific system we based first 
of all on the position of mouth and the shape of jaw bones ( S h a p o s h n i -  
k o v a, 1968a). On this basis two subgenera were distinguished: Leucichtys
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and Coregonus. The first includes the whitefishes with an upper or terminal 
mouth, maxilla normally extends beyond the front margin of the eye, the 
proximal part of the maxilla is less than half as large as the distal one. In 
whitefishes with an upper mouth the lower jaw is large, extending beyond 
the tip of the upper one. The subgenus Coregonus includes all the 
whitefishes with a lower mouth. The maxilla is shorter, its proximal part 
is usually larger than a half of the distal one, the lower jaw is comparative
ly small and never extends beyond the tip of the upper one.

Diploid number of chromosomes in different whitefishes is 80, the 
number of arms is 98—108 (Booke,  1968: 1678).

Coregonids are represented in the Soviet Union by 10 species, the 
number of species in America and Europe need to be more precise.

Gi l l  (1893: 120) and later C h e r n a v i n  (1923: 104) considered it to 
be possible to separate the subfamily Stenodontidae with one genus Steno- 
dus, but a more detailed study of its morphology disproofed this opinion. 
The skeleton structure of the genera Stenodus, Prosopium and Coregonus is 
very similar.

However there are considerable differences between them. (Shapo-  
s h n i k o v a ,  1967). Hypethmoid penetrates into the cartilage as in corego
nids, but has a different shape. The ventral contour of parasphenoid is stra
ight, not curved as in Coregonus. The shape of hyomandibular in Stenodus 
and Coregonus is also different.

The characters which show relationship between representatives of 
the subfamily Salmoninae and the genus Stenodus are the relatively large 
mouth, the presence of teeth on the head of the vomer and on some jaw bo
nes. The structure of the mouth is connected with adaptation to predatory 
feeding and is treated as a secondary phenomenon. Instead of the strong 
conic teeth typical of the Salmoninae, Stenodus has numerous small, sharp 
teeth on the lingual plate, palatins and premaxilla, in the skin covering bo
nes of the branchial apparatus and on the pharyngeal plates. Postorbitals as 
in Salmoninae cover a half or a little bit more of the distance from the pos
terior margin of the orbit u p to preopercle. Peculiarity of this genus, be
sides the outlook, depends on the presence of the supraarticular on the lo- 
wore jaw, which is absent in other Salmonidae, by large size of the first 
supraorbital which is contiguous with dermosphenotic forming a closed orbi 
tal ring. The parietals appear to be in some degree separated by the supraoc- 
cipital.

Genus Stenodus is represented only by one species Stenodus leucich- 
thys (G ii 1 d e n s t a d t).

osteological peculiarities of the studied genera of the Salmonidae family.
■which illustrate the most important
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SISTEMATSKI ODNOSI NEKIH PREDSTAVNIKA 
PORODICE SALMONIDAE

SAPOSNIKOVA, G. Ch.

I Z v o d

Porodica Salmonidae je podijeljena na tri podporodice: Salmoninae* 
Coregoninae i Thymàllinae. U prvoj podporodici isticu se sest rodova, u dru- 
go j tri i u posljednjoj jedan.

Istradivano je sest rodova: Salvelinus, Hucho, Brachymystax podporo
dice Salmoninae i Stenodus, Prosopium i Coregonus podporodice Corego- 
ninae. OsteoloSka istrazivanja omogucila su nam da ustanovimo njihove naj- 
tipicnije karaktere i da determiniSemo sistemai ski polozaj u porodici i u ne- 
kim slucajevima da damo opis unutar rodovskih taksona.
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Salvelinus ima zube samo na glavi vomera, òesto u nekoliko redova, sa 
malim prostorom izmedu njim i nepca. Usta su velika. Bazibranhialna ploòa 
ima dobro razvijene zube. Kod podroda Baione oblik i poloiaj nekih kostiju 
pokazuju blislcosti toga roda sa rodom Salmo, Hucho ima jedan red zuba 
na glavi vomera, upravo na prostoru izmedu njih i nepcanih zuba. Bazibran
hialna ploòa je predstavljena (prisutna) samo kod podroda Parahucho. 
Brachymystax je blizak rodu Hucho i razlikuje se od posljednjeg polozajem 
i velicinom òeljusti, oblikom lobanje i nekih kostiju. Stenodus zauzima in- 
termedialni polo^aj izmedu podporodica Salmoninae i Coregoninae. Usta su 
velika, zubi vrlo slabo razvijeni. Orbitalni prsten je zatvoren. Postoji supra- 
artikulatrna kost na donjoj òeljusti (vilici). Kod Prosopium usta su mala, 
vomer i bazibranhialna ploca su bez zuba. Coregonus se razlikuje od Pro- 
sopium-a otsustvom bazibranhialne ploce. Oni imaju samo nosnicu podjelje- 
nu sa dva zaliska.
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The paper deals with some characteristics of the head 
skeleton structure and karyotypes of some species belonging to 
genus Salmo (S. salar, S. trutta, S. ischchan, S. carpio, S. mar- 
moratus, S. letnica), with their interrelations and their syste
matic status.

The systematic relations of species of the genus Salmo are still not 
quite clear. Many questions concerning real status and size of some species 
and subspecific forms and also relations between them remain disputable. 
It is difficult to give a precise definition of systematic position of some 
species and subspecies of salmonids, since characters of external morpho
logy often transgress and are subjected in ontogenesis to considerable 
functional and sexual changes. As to osteological characters, which in taxo
nomic investigations should be preferred to other anatomic structures, as 
they are more constant, in salmonids they are subjected to age and sexual 
changes, so that only the material which is homogeneous in sex, size and 
functional state can be used in investigations.

The difficulty of defining the species to which some forms of salmons 
belong, using the usual systematical methods, required other methods of 
study. Particularly successful was the combination of the classical morpho
logical method with the karyological one. It is known that different species 
of salmonids have different karyotypes which differ in number and morpho
logy of chromosomes. However, in some species which are sharply diffe
rent in external structure such differences in karyotypes were not 
discovered by the modern methods. Therefore the application of karyologi
cal data for the purpose of systematics in some cases is limited and should 
be combined with detailed study of external and internal morphology.

In the family Salmonidae distinct differences between genera are 
established to a considerable degree by osteological characters (Tcher -  
n a v i n ,  1923, T c h e r n a v i n ,  1937, 1938 1938a; V l a d y k o v ,  1962; H a d i i  
S é e, 1961, 1962; N o r  den,  1961; R e s h e t n i k o v  and S a v v a i t o v a ,  
1962; S h a p o s h n i k o v a ,  1968, 1971 and others).

Investigations of the skeletons of some species, in particular of the 
genus Salmot began in the middle of the past century (Agass i z ,  Vogt ,
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1845; B r u c h ,  1861 and others) but their results were not used for the 
purpose of systematics and no conclusions were made in this respect. In 
this connection, differences between species of this genus were establiched 
by external characters, and only occasionally data about the shape of the 
vomer and about the teeth arrangement on it were used. Recently, this 
situation changed somewhat, due to investigations of the skeleton of some 
species of Salmo with the purpose to evaluate their systematic status and 
relations ( T o r t o n e s e ,  1954; N o r d e n ,  1961; S e p p o w a a r a ,  1962; 
V l a d y k o v ,  1963; D o r o f e e v a ,  1967, 1968; S a v v a i t o v a  and Ma x i 
mov,  1968; B e h n k e ,  1968; M i l l e r ,  1972 and others).

It is considered that the genus Salmo has a different number of 
species. The most widely accepted are S. L ischchan K e s s l e r
S. letnicaK a r a m a n ,  S. carpio L., S. marmoratus Cu v ,  S. salar L., S. myk-
iss Walbun, S. gairdneri R i c h a r d s o n ,  S. clarki R i c h a r d s o n ,  S. 
gaster N e e d h a m  et Gor d ,  S. gillae M i l l e r ,  S. aguabonita J o r d a n ,  
S. apache M i l l e r .  The last seven Pacific species are united into the subge
nus Parasalmo ( V l a d y k o v ,  1963). Besides, in the rivers of Turkey an en
demic species S. platycephalus ( Be hnke ,  1968) has been described. It was 
separated as a particular subgenus. However its taxonomic status and rela
tions with other species of the genus are not sufficiently clear, as the deta
iled data about skeleton structure and the structure of chromosomes are
not available. _

On the basis of our study of S. salmo, S. trutta, S. ischchan, S. mar
moratus and partly of S. letnica we managed to establish that they are 
distinctly different in outline of external margins of skull, in shape of 
vomer, mesethmoid, of lingual plate and premaxilla ( D o r o f e e v a ,  1967a, 
1967b; D o r o f e e v a  and S e r a t l i c h —S a v i c h ,  1972).

In comparison of the skulls of the species studied it was established 
that frontal bones of S. trutta are dilated and protrude over eye-sockets, 
the ethmoid part of the skull is relatively short, the occipital part of the 
skull is dilated (fig. 1 ).

S. ischchan is the most different form from S. trutta by the shape of 
frontal bones, which become narrow in front of sphenotic. The greatest 
length of frontal bones of Sevang trout is closer to sphenotic and in the 
sea trout they are widest in their medial part. The skull of S. ischchan is 
on the average narrower than in S. trutta,

S. letnica has the outline of external margins of the skull similar to 
those of S. ischchan; its occipital part is somewhat wider.

S. marmoratus is greatly different in the shape of the skull. It has 
external margins of frontalia dilated near the posterior margin of the eye* 
-sockets sphenotica are more developed and considerably protrude on each 
side of the skull. The frontal bones are long, their posterior end reaches 
supraoccipital and partly covers it. Ethmoidal region is moderately long, 
endochondral ossification being a thickened, bone plate inside the ethmo
idal cartilage.

The tendency to formation of endochondral ossification in ethmoidal 
cartilage is observed in many species in the subfamily Salmoninae: in 
Salmothymus ohridanus ( H a d z i §ce, 1961), Hucho perryi ( S h a p o s h n i *  
kova ,  1968), Salmo trutta caspius ( T c h e r n a v i n ,  1938). In some of them*
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Fig. 1. —i Dorsal views of crania of Salmo 
S. trutta/length of cranium/ —75,5 mm,

S. ischchan —69 mm, S. letnica —65,3 mm,
S. marmoratus — 100,7 mm, S. salar — 90,1 mm 

epo-epioticum, eth. l.-ethmoidale laterale, f-frontale, meth-mesethmoideum. 
opo-opisthoticum, p-parietale, spho-sphenoticum

they are constantly present, as in S. marmoratus; while in others they have 
been observed only in some specimens.

Besides the peculiarities named, greatly developed uplifted crests on 
pterotica are typical of S. marmoratus. The skull of S. marmoratus is the 
narrowest among the skulls of other species.

Considerable differences in the skull shape have been observed in 
S. salar. Its frontals are protruding over the eyesockets, ethmoidal part of 
the skull is considerably elongated, more than in all other species. The 
skull of S. salar is narrower than in S. trutta.
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Mesethmoideum (supraethmoideum). In sea trout this bone is repre
sented by a thick slightly convex plate of irregular shape with prominences 
on each side. Mesethmoid of S. ischchan, S. letnica and S. marmoratus is 
of a similar structure. In the latter the structure is distinguished by a great 
length. In the salmon the mesethmoid is a thin flat plate with margins of 
an indefinite shape, quadrangle-like (fig. 1 ).

Vomer. Head of the vomer in sea trout has the shape of isosceles 
triangle (fig. 2). The transversal row of teeth begins immediately under the 
base of the head, teeth on the shaft of adults form one or two long longi- 
tudal rows. A similar structure was observed in other species studied, 
excluding S. salar in which the head of vomer has a pentagonal or sexago
nal shape or rounded one. The transversal row of teeth is separated from 
the head of the vomer by a narrowing. Teeth on the shaft from one 
short row.

Os linguale, In all species of the genus Salmo the lingual plate can 
be separated into two parts — anterior one, carrying teeth, and posterior 
one — thin bone plate lacking teeth (fig. 3). The greatest differences are 
present in the shape of this bone in S. salar. The posterior part of the bone 
is long is 82.1—172.3!% of the anterior one; iii trout it is much shorter 
27.0—45.0%. Teeth arrangement is also different: while in sea trout they 
are two almost parallel rows, in salmon they meet in front. The widest 
part of lingual plate of salmon is situated behind the teeth, in trout on the 
level of the last pair of teeth. In Sevang trout and S. marmoratus the 
shape of lingual plate is similar to that of the sea trout

» . t r u l l a  S.ischch*« s.iaam oratu t s S . t x m t t a  S,ischchan sananuoratus S. salar

Fig. 2. — Vomers of Salmo Fig. 3. — Lingual plates of Salmo

S.trutta

Fig. 4. — Premaxillare of Salmo

Praemaxillae. The premaxillae of all the species studied differ greatly 
from each other (fig. 4). The greatest differences have been observed in 
salmon. Its premaxilla is wing-shaped, its width is 38.0—49.0% of the length, 
in trout it is much shorter and wider 60.0—71.0%. The anterior ascending 
process is higher in salmon and the posterior one is higher in trout. In
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Sevang trout this process is considerably removed forward. The permaxilla 
of S. marmoratus is wide with poorly expressed processes.

The osteological peculiarities of European representatives of the 
genus Salmo show that among these species the most similar ones are 
S. trutta, S. ischchan and S. letnica which has not been studied well enough 
yet. S. carpió, which has not been studied from the osteological point of 
view, apparently also belongs to this group. As to S. marmoratus, according 
to our data ( D o r o f e e v a  and S e r a  t l i c h - S a y i c h ,  1972) it has a pecu
liar position, somewhat closer to S. trutta, than to S. salar. However it 
will be possible to establish finally its relationship to other species of the 
genus Salmo only after a study of its karyotypes.

S. salar has also a peculiar position in the system of the genus repre
senting an independent line in the evolution.

The osteological study of Pacific species of the genus Salmo showed 
a number of their obvious* differences from European representatives ol 
the genus (V1 a d y kov,  1963; S a v v a i t o v a  and M a x i m o v ,  1968) and 
on the basis of these peculiarities only, even without taking into conside

ra tio n  the external morphology and biology, they can be separated as a 
peculiar subgenus Parasalmo. They retain the greatest similarity with sea 
trout among the European Salmo. Taking into consederation the greatest 
similaryty of sea trout with other species, it should apporenthy be accepted 
as the most generalized species in the system of the genus.

Together with osteological differences between species of the genus 
Salmo, differences in the number and morphology of chromosomes have 
been establised, on the basis of which these species can be put into the 
same groups (table 1 ).

Tab. 1. — Chromosome Number and Morphology in Salmons and Trouts
(Salmo)

Taxon 2 n m—sm a Arm no.

S. trutta 80 16—20 60—64 96—100
S. ischchan 80 16 64 96
S. letnica 80 24 56 104
S. carpio 80 18 62 96S. salar 56—60 12—16 40—48 72—74S. clarki (lewisi) 64 42 2 2 106S. gairdneri 60 44 16 104
S. aguabonita 58 46 1 2 104S. apache 56 50 6 106

Abbreviations: m-metacentric, sm-submetacentrie, a-acrocentrie. Data are taken from 
Prokofjeva, 1934; Svadson, 1945; Wright, 1956; Lieder, 1956; Merlo, 1957; Boothroyd, 1959; Di- 
movska, 1959; Simon and Dollar, 1963; Dorofeeva, 1967; Rees, 1967; Nygren and al., 1968, 1971; 
Roberts, 1970; Miller, 1972.

We must also pay attention to the fact, that the karyotypes of S. trutta 
and species close to it are most primitive ones and contain a greater 
number of chromosomes mainly of acrocentric type. At the same time the 
species of subgenus Parasalmo have more complicated karyotypes repre
sented in the most part by metacentric chromosomes.
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S. salar, from the karyotypical point of view, is different, to an equal 
degree, from both of these groups, first of all, by a comparatively small 
general number of arms. Thus the European species of the genus Salmo as 
the Pacific ones ( Mi l l e  r, 1972; B e h n k e, 1973) are heterogeneous and 
represented at least by two or three evolutionary lines.

Osteological differences between subspecies are considerably smaller 
than between species and consist mainly in size of several bones and their 
processes and in the width of their skulls, but they also can be used for 
the division of infraspecific forms in the species. The Caspian and the 
Black Sea salmons are good examples of this, as their systematic status 
remained disputable for a long time. They were considered to be an inde
pendent species and subspecies of S. trutta or S. salar ( Pa l l a s ,  1811; 
K e s s l e r .  1877; K a v r a i s k y ,  1897; L o n n b e r g ,  1900; Be r g ,  1908, 1916, 
1948; B a r a c h ,  1941, 1957; A b d u r a k h m a n o v ,  1962 and others).

On the basis of skeleton study we managed to establish (Dorofee -  
va, 1967) that all osteological peculiarities, typical of S. trutta are present 
in these forms (the shape of external margins of skull, of vomer, of 
mesethmoid, of lingual plate and premaxilla) and they differ from it only 
in the width of skull and several bones (fig. 5). All the forms studied, as 
well as thé sea trout, have a similar number of çjiromosomes 2 n = 80 
( Do r o f e e v a ,  1965). Such a degree of distinction is usually observed in 
subspecies ( S v e t o v i d o v ,  1952). Therefore the Caspian and the Black

80S:

S. trutta labrax S. trutta ciscaucasicus S. trutta caspius

Fig. 5. Dorsal views of crania and selected bones of salmons from Black 
Sea and Caspian Sea
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Sea salmon should be considered to be a subspecies of S. trutta. At the 
same time it has been discovered that the salmons of the Caspian Sea are 
heterogeneous by osteological characters, which was the ground for their 
separation into two subspecies S. trutta caspius (the Kura river) and 
m\ trutta ciscaucasicus the rivers of the western shore of the Caspian Sea, 
except the Kura.
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SISTEMATSKI ODNOSI SALMONIDA RODA SALMO 
E. A. DOROFEEVA

I  Z V O d

Sistematski odnosi vrsta iz roda Salmo do sada su nedovoljno razja^ 
njeni. Mnoga pitanja realnosti i obima nekih vrsta i intràspecijskih formi su 
ostala nejasna, a isto tako su nejasni i srodnicki odnosi medu njima.

Na osnovu proucavanja osobenosti skeleta vrsta iz roda Salmo utvrde- 
ne su razlike izmedu S. salar, S. trutta, S. ischchan, S. letnica, S. carpio i 
S. marmoratus. Te vrste se razlikuju uglavnom oblikom spoljasnjih krajeva 
lobanja, njenom sirinom, oblikom rala (vomer), srednje etmoidne kosti. 
jezicne i meduvìlicne kosti i oblikom otolita. Imajuci u vidu osteoloske oso
benosti tihookeanskih lososa, sve vrste roda Salmo se mogu podij eliti u tri 
grupe: 1. S. trutta i njoj bliske vrste — S. ischchan, S . letnica, S. carpio i
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S. marmoratus; 2. S. salar; 3. S. mykiss, S. gairdneri i S. klarki (podrod 
Parasalmo).

Uporedo sa osteoloskim razlikama utvrdene su i razlike u broju i 
morfologiji hromozoma, na osnovu kojih se te vrste mogu podij eliti na 
iste (kao gore navedene) grupe.

Osteoloske razlike medu podvrstama su mnogo manje nego medu 
vrstarna i sastoje se prvenstveno u velieini pojedinih kostiju i njihovih na- 
stavaka ili sirini lobanje, ali mogu posluziti za razgranicavanje intraspe- 
cijskih formi vrsta roda Salmo. Broj hromozoma kod intraspecijskih formi 
u vecini slucajeva je jednak. Na osnovu kranioloskih i karioloskih osobenó 
sti je dokazana nesumnjiva pripadnost kaspijskih i crnomorskih pastrmki 
vrsti Salmo trutta.
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y^K  597.553.2 Salmonidae: 592/599 : 001A

CHCTEMATHHECKHE OTHQIUEHHfl HEKOTOPblX 
nPEflCTABHTEJIEW CEMEHCTBA SALMONIDAE

r. X. UIAnOIUHHKOBA

3ooAo¿mecKuü uncTUTyT AmdeMuU uatjK CCCP (JTenumpad)

CoMeñcTBo JiococeBbix ÁejiHTCH Ha 3 noAceMeHCTBa: Salm oninae, Corego
ninae h Thym allinae. B 1-m pasJiHHaiOT 6 po&oB, bo 2-m — 3 h b 3-m 1. H3y-
qajiHCb 6 poaob: Salvelinus, Hucho, B rach ym ystax  (noAceMeñcTBo Salm oninae) 
jj P rosopium , Coregonus yl S ten odu s (noaceMeñcTBo C oregoninae). OcTeojiorH- 
necKHe HCCJieaoBaHHH no3BOJiHjiH ycTaHOBHTb Hanóojiee xapaKTepHHe hx nepTbi 
h onpeAejiHTb chctcmaTHHecKoe noJiOHceHHe b ce.MeñcTBe, a b pHAe cjiynaeB 
AaTb OüHCaHHe BHyTpHBHAOBHX T3KC0H0B. V SalvelillllS  3y6u  TOJIbKO Ha ro-\ 
jioBKe couiHHKa, name b HecKOJibRO phaob, Menc^y hhmh h HeóHHMH Heóojibuioñ 

1  npoMe»cyTOK. P ot óojibñioH, njiacxHHKa Ha 6a3H6paHXHajie c xopouio pa3BHTH- 
mh 3y5aMH y Bcex, KpoMe noftpoaa Baione. OopMa h pacnojioaceHHe HeKOTO- 
pHx KocTeñ roBopHT o 5JIH30CTH 9Toro poAa k Salm o. Y  Hucho sydbi Ha 
rojiOBKe couiHHKa b 1 paft, npO'MeáíyTKa Menc^y hhmh h HeóHHMH hct: rijia- 
CTHHKa Ha 6a3H6paHXHaJie W tb TOJIbKO y BbifleJieHHoro HaMH no.apo.n.a P ara- 
hucho. Po r  B rach ym ystax  6jih30K k poay H ucho, oTJiHqaexCH ox itoeJie^Hen? 
nOJIOJKeHHeM H pa3M€pOM H6JII0CT6H, (JíOpMOñ Hepena H OTfleJIbHblX K0GT6H. 
y P ro so  pium  pOT MajieHbKHH, coihhhk 6e3 3y 6oB. EcTb njiacTHHKa Ha 6a-3H- 

> ópaHxnajie, 603 3yóoB. C oregonus OTjiHHaejcn ot P rosopium  OTcyxctbhom 
6a3H6paHXHajibHoñ njiacTHHKH. TojibKo y  npeAdxaBHxéJieñ stoxo pojia HdcoBbie 
oTBepcTHH pasAejieHbi AsyMH jioHacTHHKaMH. y cBoeoópa3Horo pojia S ten oau s  
syóbl eCTb, HO CJia6o pa3BHTbI. P ot 0OJjbHIOH: OpÓHTajIbHOe KOJIblld BaMKHyTO.
Ha HHHCHeñ nejiiocTH oóhhho ecTb Ha^coHJieHOBaH KOCTOHKa.

GorJiaCHO BSTJlñJiaM ÓOJIbmHHCTBa HXTHOJIOrOB, CeMeHCTBO JIOCOCeBblX
TiejiHTCH Ha 3  noA ceM eñ cT B a: S a l m o n i n a e ,  C o r e g o n i n a e  h T h y r i ia l l in a e .  
OjXHaKO ô; chx  nop néT ejiHHoro MHeHHH o cHCTeMaTHqeeKOM noJiomeHHK 
cn r o B  b  niHpoKOtó cM b icjie . HeKOTOpbie H ecjieÁ óB aT ejiH  paccM aTpH BaiO T h x  
b  p a n r e  ceM eñCTBa ( C o p e ,  1872; V la d y k o v ,  1970; N y b e l in ,  1971; M c^ h h k o b  
h A p ., 1973 H a p . ) .  BoJibniHHCTBo 5Ke ¿K jn o ^ a eT  chtqb  b  c e M e ñ c T B O ,S a lm o n i
d a e  ( R e g a n ,  1914; B e p r ,  1940; N o r d e n ,  1961; G r e e n w o o d  e t  a l . ,  1966; 
B e h n k e ,  1972 h A p .) .  npH B epH íeH H bi caMocTOHTeJibHOCTH cH roB bix  o ó o c h o -
BblBaiOT 3TQT B 3 TJIHJl TeM, HTO> H apflA y C BHeiHHHMH (KpyiIHaH H eiH yfl, 3IIHTe- 
jiH ajibH bie óyropK H  Ha H eñ b  nepHOA H e p e c T a ) , HMeioTCH cym ecT É eH H bie  
o cT eojiorH H ecK n e ótjihh hh  ueyKjxy jiocochm h  h cHraMH. *TaK, b ótjihh hc- ot 
c h t o b , y  J io c o c e ñ  ecT b  3 y 6 b i H a MaKCHJUiHpe, BeTBb ceH C M O ceH copH oro K aH a- 
j ia  Ha n p ea K p b iin K e coejinH aeT C H  c BHCOHHbiM -nocpeACTBOM H eóoJib inoH  o k o - 
CTeH eBm eñ TpyóoHKH s u p r a p r a e o p e r c u lu m , HeT h y p e t h m o id e u m  h d e r m o -  
s p h e n o t ic u m .  K ocT b , KOTOpaH y c h fo b  Ha3biBaeTCH d é r m o s p h e n o t ic u m ,  b h - 
jih m o , H eceT  Te ace (pyHKHHH h y ^ p y r n x  j io c o c e B b ix , HecMOTpn Ha pasJiH H H oe  
p a c n o jioHíé-HHe h a jhe ñ  K aH ajíob óo k o bo h  jih h h h . G ^ h t a e T C H hto  TeM eHHbie 
ko cth  y  chtob  coeftH H eH bi M eH íjiy c o 6 o ñ ,  T o r a a  K ax y  J io c o c e ñ  oh h  'paBAOJie- 
Hbl BepXHeaaTblJIOHHOH KOCTbK). FÍO HaiHHM JiaHHblM (lUaHOHIHHKOBa, 1971*. 
476), 3 to  ób iB aeT  A ajieK o He B c erA a , y  HeKOTop¿ix bhjxob* chfo b  óH a p a s a e -  
ü eH a  mimti y 1/3 o c o ó e ñ .  TaKHM o fip a so M , ^ 0 c to be p n bim  octcojiothheckHM  
pasjiHHHeM ocTaeTca o  7cyTCTBHe y j io c o c e f l  xHnsTMOHAeyM, a y cHrOB c y n p a -  
H p éo n ép K y jiio M , 3 y 6 o B  Ha M aKCHjijinpe h c j ia ó o e  h x  pasBH TH e n a  A p yrH x



P hc. 1. ^ e p e n a , bh#  c6oK y
1 — Brachymystax lenok, 2W Jiuchp hucho, 3 — Salvelinus alpinus, 4 — Prosopium cylindrqceatn, 
5 — Cofegonus lavaretus, 6 •<— Stenodus leucichthys nelma (te  ace HaspaHHH pti6 Ha pnc. 2 h 3). Ha 
pHC. 1 h  2 npHHHTw cjieayiomHe o6o3HaqeHHH: ang —• angulare, art —  articulare, c / r— cleithrum , d — den- 
tale, dsph — dermosphenoticum, epo — eptoticum, eth. 2 — ethm oidale laterale, f  — frontale, h e th ~  hy- 
pethmoideum, hy — hyomaridibulard, iop— interoperculum, iorb*- infraofbitale, meth — mesethmoideum, 
mpt — metapterygoideum; mx —  m axillare, na — nasale, op *— operculum, opo — opistoticum; osph — or- 
bitosphenoideum , p — parietal®, pci — postcleithrurn, pmx — praem axillare, pop —  praeopereulum, 
prorb — praeorbitale, pt — posttem porale, pto — pteroticum, qu m  quadratum, r. br — radii brancftbstegi* 
set supracleithrum, smx — supram axillare, soi, so2 —* supraorbitalia, goc —  supraoccip ita le,, sofi — su- 

, boperculum, spho — sphenoticum , spop —  suprapraeoperculum, sy  — sym plecticum , tab — tabulare

k o c th x , ^ to npaBO , Ha ocH O B aH H H .ocT eojioraqecK H x ziaHHbix, p a c c M a x -  
pHBaTb GHrOB JIHIHb KaK IIOACe MGHCTB0 . B  HaCTOHIIjee BpGMfl ^GJiaiOTCH n o -  
nbiTKH Bbi^ejieHHH cn ro B  b caM ocT O H xejibH oe cgm ghcxbo , npuM ekH H  Mexoja, 
rH6pHAH3auHH JXHK (M ejum K O B  H T ip., 1 9 7 3 ; rionoB, 1 9 7 3 ; HonoB h £ p . ,  
1 9 7 3 ) .  A B xopM  a x o r o  Hccjie^OBaHHH HarnjiH, q x o  « p o #  Coregonus B ecbM a  
OAHopo^HbiH n o  cx p yK X yp e reHOMa, odH ap yjK H B aex kexK He pasjiHHHH c  JXH K  
r o p 6 y u iH  ( cgmghcxbo  S a l m o n i d a e )  x o r o  me p a H r a , q x o  h p o  % Os trier us, b b i- 
jiejiHeM biH b  ca M o cx o H x ejib H o e  ceM eH cxB o O B m e r id a e , O x c io f la  c j ie ^ y e x , hxo 
n o A ceM eftcxB o  C o r e g o n in a e  *ojie,nyex noBbicHXb b p a H re, BoccxaHOBHB ceM . 
Coregonidae Jordan» (rionoB h a,p ., 1 9 7 3 : 7 3 9 ) .  Po a Osmerus oxhochxch



K .noÄ ceM eäcT B y O s m e r in a e ,  t . e . k oAHOMy h 3 T p 6 x  n oA ceM eßcT B  ceM eficT B a  
O s m e r id a e ,  h , e c jm  ym TyT npopoA H T b aH ajiorH H , to  J iorn q H ee cn ro B  o cT a -  
BHTb b  p a H re  n o z^ eM eficT B a . H e j ib s n  cqHTaTb npaBOMOHHbiMH b h b o a m , c a c - 
jiaH H bie h a o c h o ba hh h  cpaBHeHHH cJ iyq afiH o  B biöpaH H bix npeA CTaBH Tejiefi 
noÄOTpHÄa S a lm o n o id e i .  O ö p a m a e r  Ha c e 6 g  BHHMaHHe, hto  m n fip o B b ie  KpH-
TepHH OH,eHKH TaKCOHOMHqeCKHX paHTOB, yCTa,HOBJieHHbie aBTOpaMH, He Ka- 
caiOTCH noA ceM eftcT B .

P h a  aB T opoB  Bbij^ejiHiOT TaKHce T h y m a l l in a e  b -caM pcTO H TejibH oe ceM efi- 
CTBO Ha OCHOB a HHH KaK BHeiHHHX OCOdeHHOCteft, T a x  H CTpOeHHH CKeJieTa 
( G i l l ,  1 8 9 3 , 1 8 9 5 ; - J o r d a n  a n d  E v e r m a n n ,  1 8 9 6 ; H epH aBH H , 1 9 2 3 ; .  B e p r ,  
1 9 4 0 ;  W i l l im o v s k y ,  1 9 5 4  h Ä p .) ;  3 tq  MHeHne A ocraT O qH o o 6 o c h o ba n ho 
o n p o ß e p r H y T o  H op^eH O M  ( N o r d e n ,  1 9 6 1 ) .  ' , ,

B  noA ceM eftcT B e S a l m o n i n a e  p aajm q aiO T  6  poAOB; y  C o r e g o n i n a e  —  3  
h y  T h y m a l l i n a e — 1. H 3 y q a jm c b
h Salvelinus noA ceM eficT B a S a l m o n i n a e  h Prosqpium, Coregonus k Steno- 
dus npA ceM eficT B a C o r e g o n in a e .  B H euiH H e pa3JiHHHH npeA CTaBH Tejiefi s t h x

POä o b  npHBOÄflfeH b  onpeA eJiH T eJibH bix Taö̂ HHax Bepra ( 1 9 4 8 )  h Apyrnx
aB T opoB , riojiO H ieH H e h x  b  cH cteM e , a T axjK e TaKcoHOMHqecKHß cT a T y c  ne- 
KOTOpblX H3 HHX AO nOCJieAHerO BpeMeHH ÖblJIH HeAOCTaTOHHO HCHbl, HTO a a -  
cT aB H jio HCKä'Tb 6 o J iee  HaACAiHbie xpHTepHH a x h  ocßem eH H H  a x H x 1 B o n p o co B . 
O cTeoJiorH H ecK H e hccjieAOBahh h  h o sb o jih jih  pa3peiH H T b M H orne H3 h h x .

P o a  Brachymystax o n n c a H  FiOHiepOM  (G ü n t h e r ,  1 8 6 6 )  npeH M ym ecT B eH - 
ho  n a  ocho b  a  h h h  B H eu iH ero CTpoeHHH rojioB b i h pacnoJioH ceH HH  3y 6 oB. He- 
KOTopbie o cT eojiorH n ecK H e a  a h h bie  n p h bo ,a h tc h  h ApyrHMH aBTopaM H ( B e p r ,  
1 9 0 9 ;  N o r d e n ,  1 9 6 1 ; R o ü s e n f e l l ,  1 9 6 2 ; V la d y k o v ,  1 9 6 3 ) ;  oAH aK o np Ä p oÖ H oro  
h ccjie j^ o B a hh h  He n p o H 3BOÄHJiocb h n o J ioK eH H e 3 T o ro  pOAa 6 b m o  He coB ceM  
"h c h o . H a  ocHOBaHHH H arnnx H ccjiejioBaH H H  oÖ H apynceH bi HeKOTopbie AeTaJiH  
CTpoeHHH c x e j ie T a , no3BOJiHBiHHe ia V b  o n n ca H H e npeA CTaBH Tejiefi pOAa H3 
p a 3Hbix M eer a p e a j ia  (U lanoiH H H K O B a, 1 9 6 8 ) .  ÖcHOBHbie pcoöeHHOCTH  
Brachymystax —̂ cpaBH H TejibH o MajieHbKHfi pOT, coHJieH^HHe irajKHeß n e ^ io -  
c th  c q ep en o M  B nepeA H  hjih  n o A  BepTHKäJibio 3a A H ero  K pan r j ia 3 a , BepxHHH  
q ejn o cT b  He A ocT H raeT  s t o h  rpaH H ijbi. PaccTO HH H e ot k o h u a  p b ijia  a o  3aA -  
H ero  k p a n  MaKCHJiAHpe oöbiH H o n e  6 o j ie e  4 5 %  Ajih h m  roJioB H . H e p e n  c p a B -  
HHTeJIbHO y3KHH H BbICOKHH. 3arJia3HHHHbI,e KOCTH, KaK npaBHJIO, 3 aKpbLBaiOT 
He M eH ee noJioBHHbi paccTOHHHH ot 3 a A H ero  K paA  opÖHTbi a o  npeAKpbm iK H  
(p H c. 1, 1). X pnm eB O H  pocT pyM  cn ep eA H  6 e 3  BbieMKH, Me33TMOHA a jih h h b ih , 
3 aKpyrAeHHbiH cn ep eA H ,; c K iiH Hoo6 p a 3HbiM saAHHM K paeM . JIoÖ H bie i£octh  
npocTHpaiOTCH A a J ie x o  n a 3 a A , 3aK p b iB an  c o ö o f t  60Ji|>H iyio q acT b  TeMeHHbix 
h cynpaoK A H nH T aJie ( p n c . 2 , 1). P y x o n r a a  coiHHHKa 6 e 3  a y ö o B  (p n c .  3 , / ) ,  
3yÖ H  H a .ro jio B K e coiHHHKa h HeÖHjbix KOCTHX o 6p a3yK )T  H en p ep b iB H yio  A y r o -  
o 6 p a 3H yio n oJiocK y. E ctb  6a3H 6paH X H ajibH aH  n A a cra H K a , 6 e 3 s y ö o B . 3 y 6 b i  
n a  H3biKe TOJibKo n o  xpaH M . P o a  Brachymystax iipeACTaBJieH B c e r o  o a h h m  
b h a o m  B. lenok ( P a l l a s ) .  Y A a k o c b  naM eTHTb npHGHaKH, yK a 3 b i6 a io iA H e Ha 
M o p $ p jio r H q ec K y io  HeoAHOpoAHOCTb jieHKOB b  pa3JiHHHbix B O AoeM ax. *

TTo MHeHHK) HeKOTOpbix aB T opoB  ( N o r d e n ,  1 9 6 1 ; R o ü s e n f e l l ,  1 9 6 2 ) ,  poA  
B r a c h y m y s t a x  —  H a n ö o A e e  npHM HtHBHan (J)opMa b  n o A ceM efteT se  S a l m o n i 
n a e ,  c  qeM Hejib3H He co rjia cH T b cn . ,U,0Ka3aTejibCTB0M  S T oro  B3rjiH Aa cJiyncaT  
HeKOTOpbie MOp4>OJIOI^HqeCKHe OCOÖeHHOCTH —  CpaBHHTejibHo HeÖOJIbHIOH pOT, 
M eH ee pa3BH Tbie s y ö b i.  K apH O JiornqecK H e HccjieAoBaH H H  H o p o 0 e e B o f i  t h k - 
5Ke rOBOpHT O npH^HTHBHOCTH KapHOTHHa n o  CpaBHeHHK) C ApyrHM.H n p eA -  
CTaBHTeJIHMH HOACCMeHCTBa (qHCAO XpOMQCOM 9 2 ,  AACiH 1 0 2 )  .

O nojioHceHHH poAa Hucho Günther, 1 8 6 6  b  CHCTeMe JiococeBbix He 6 hjio  
CAHoro MHeHHH. HeKOTopbie aBTopbi o th o c h jih . TaHMeHefi k  poAy Salvelinus 
(Spilmann, 1 9 6 1 ) ,  A p y r n e  CHHTaJiH b o 3 m ö5k h h m  BHAeJiHTb h x  b noAceMefi- 
c tbo  Huchoninae (Jordan and McGregor, 1 9 2 5 ) .  JtHarHOCTHKa CTACAbHHx 
b h a o b  BToro pOAa dasHpoBajiacb b o c h o bh o m  na 6 h omeTphq e c k h x  noKa3a- 
xejiHx. OnHcaBne Hexotopbix qacxeft ckejieTa ecTb b  paöoTax pHAa aBTopoB 
(Jordan and Snyder, 1 9 0 2 ; Antipa, 1 9 0 9 ; Bepr, 1 9 0 9 ) ,  o c h o b h o O BHHMaHHe
7 3oôorHH©CKHfi '»ypHaji, Hb 4 577
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Pac. 2. Pepena, sax cBepxy

Pac. 3. CouiHHKa, bím caasy  a eóoay



oôpamajiocb Ha pacnojiOHteHBe SyôoB. Bojiee noApoÔHbie cBejxemw. HMeiOTcn 
b àoHorpa(|)HH HopAeHa (Norden, 1961) . B pe3yjibTaTe Haumx ocTeojiorH- 
qecKHX h oTqacTH 6 h cx]vî eTp h qecKHx h ccji caoba HH h y^ajiocb AaTb noApoônoe 
onncaHHe cKeJieTOB paaHbix bhaob poAa Hucho h BbiHCHHXb hx cHCTeMaTHne- 
exoe nojioBceHHe (IIIanoiiiHHKOBa, 1968). Por  Hucho onèHb 6jih30K poAy 
Brachymystax. y  qôohx poAOB aHajiorHqHoe. pacnojioxceHHe 3y6oB Ha com- 
HHKe (pHC. 3, 2) h HeÓHbix KOCTHX, o6pa3yiomHx BMecTe cmiouiHyio jihhhio, 
a TaKHie ooJioHiepHe h <})opMa ^oôhhx koctoh. HanóoJiee cymecTBenHbie 
pa3JiHHHH Me>KAy hhmh — 3to paaMepbi qejnocTeô y  B3pocJibix pbi6, b cbh3ĥ  
c «eW poT y Hacho aHanHTejibHo ôojibme, paccTOHHHe ot KOHija pbuia ro 
aa^Hero Kpan MaKCHjiJiHpe oÔbiHHo «e MeHee 45% ajihhh rojiôBbi. 3aroia3- 
HHHHbie KocTH aaKpbiBaioT b cpeAHeM He 6ojiee 45% paccroHHHH ot 3a^Hero 
Kpan opÔHTbi RO npê KpbiHiKH (pnc. 1, 2). deperì çpaiHHTejibHo niHpoKHH, 
MC33TMOHA O T H O C H T e JI b H O KÔpOHe, .c ÔOKOBbIMH BbicxynaMH (pHC 2, 2). 
Oahh h3 bhaob poRa — Hucho perryi (Brevoort) HacTOJibKo cBoeoÔpaaeH, 
HTo npeÆnoJiojKHTeibHO’ ôbiji Bbiĵ ejieH b ocoôbih noApOA Par ahuchó Vlady-
kov. HaM yAaJIOCb OÔOCHOBaXb npaBHJIbHOCTb 3T0H TOHKH 3peHHH. ToJIbKO 
y  3Toro noApoAaecTb 6 a 3 h 6p a h xh a ji b« a h njiacTHHKa h MejiKHe 3 y 6 b i Ha 
cpeAHeñ nacra nsbinHofi kocth. XpnmeBoô pocTpyM c eABa aaMeraoh BbipM- 
ROH. rio3BOHKOB 3HaHHTejibHo MCHbine, neM y Apyrnx bhaob, nemyn Kpyn- 
Han, pHAOB neuiyft b ôokoboh jihhhh He 6oJiee «ncjia ppoÔQAëHHbix neiiiyH, 
TorAa KaK y ApyrHx BHAOB, Kaik h y jieHKOB, HMeeTcn oóparaan 3aBBCH- 
MocTb. K noApoAy Hucho Günther othochtch 3 BHAa H. hucho L., H. taimen 
(Pallas) h H. ishikawai Mori, k noApoAy Parahucho Vladykov^ oahh 
H. perryi (Brevoort).

¿Un noJiHMop(J)Horo poAa Salvelinus, (Nilsson) Richardson, 1832 fax 
ate, KaK rjir jichkob h xaHMeHeH, xapaKTepHO oTcyTCTBHe sydos Ha p y x o - , 
HTKe com-HHKa, ho, b oTJiHHHe ot HHX, na roJiOBxe coHiHHKa 3yôbi pacnojjo- 
HceHbi name b HecKOjibKo paaob (pnc. 3, 3), MeÆAy hhmh h hcô h bimh 3y6a- 
MH oôbiHHo HMeseTCH HeôojibHiOH «poMeHcyTOK. 3ÿ6bi Ha qejnocxHx xoporno
pa3BHTbI, pOT ÔOJIbHIOH. fljIHHa H $aOpMâ BepXHeneJI K)CTHOH KOCTH BapbHpy-
K>T h, b npoTHBonojiô KHOCTb cy jAec'pî o b a Bili eM y, m ne h h io (Bepr, 1948), ne 
Moryx cjiyncHTb AnarHOCTHnecKHM npH3HaKOM. Mex^Ây 3arjia3HHHHbiMH ko- 
cthmh h npeAKpbiniKOH 3HaHHTejibHoe paccTOHHHe. Tabularia npeACfaBjiHiOT 
COÓOH OHeHb MeJIKHe KQCTOHKH paSHQ H AAHHbl, C KaHaJiaMH BHÿTpH, HHCJIO 
hx ôojibuie, qeM y  Apyrnx jiococeBbix (pHC. 1* 3) . XpaiireBOH pdcfpyM y He- 
KOTopbix rojibùOB pasABoeH cnepeAH, ho Menee, qeM y np e: act a b HTe«ji en poAa 
Salmo. OopMa Me33TMQHAa BapbHpyeT, name Beerò oh cnepeAH sàKpyrjiéH, 
HMeeT ôoKOBbie BbicTynbi, 3 a ah h h xpalS 3y6naTbiH, HHorAa rjiyôoKo pacmen- 
JieHHblH JloÔHbie KOCTH OTHOCHTCJIbHO KOpOHer HCM y AeHKOB H TB H M C H e H, 
nJIOTHO COeAHHeHbl BHyTpeHHHMH KpaHMH nOHTH Ha BCeM CBOeM npOTHHCeHHH
(pHC. 2, 3) . Ba3H6paHXHajibHaH njiacTHHKa y Bcex bhaob noApoAa Saluelir 
nus c MHoroHHCJieHHbiMH 3y6aMH, y noApoAa Baione De Kay—6ea 3y6oB. 
.Ha H3bIHHOH KOCTH y HeKOTOpblX HMeiOTCH 3y6bl HC TOAbKO nO KpaHM, HO H 
nocepeAHHe. OoipMa h pacnoAoHcenHe OTAejibHbix KocTeñ, b h a cth o cth cpin - 
HHKa, roBopHT o 6aH30CTH poAa Salvelinus k poAy Salmo. PacnoJioîKeHHe 
SyÔOB B HeCKOJIbKp pHAOB HH COnjHHiKe y 'HeKOTOpblX rOAbirOB KaK 6bl HBJIH- 
eTCH npeAnocbiJiKOH x noHBJieHHio hx «a pyKOHTxe. OrpocTOK, otxoahuthh 
ot FOJioBKH couiHHKa, Ha KOTopOM OHH pacnoAOHceHH, noHTH conpHXacaeTCH 
c p y ko h T ko h . BHyxpHBHAOBaH cncTeMaTHKa pOA R Salvelinus HeAocTátonHo 
pa3pa6oTaHa. B HacTpH-nree BpeMH pasjiHnaiOT 2 noApoAa: Salvelinus Ri
chardson h Baione De Kay, 1842. Bhaoboh coctab j-ro  noApoAa Hence«. 
Ko 2-My OTHOCHTCH 1 BHA — Salvelinus fontinalis (Mitchill). y  Bcex nepe- 
HHCJieHHbix Bbirne n p e ac x a b H Te ji e h noAceMCHCTB a Salmoninae b nepeAHeH 
nacTH xpHmeBoro pocTpyMa HMeeTcn «eôojibnioe oKocTeHeHHe, ixoTopoe He- 
KOTOpbiMH ABTopaMH oTOHiAecTBJiHjiocb c hypethmoideum (Hadzisce, 1962). 
Oahako CTpyKTypa h MecTonoJioxieHHe SToro o 6 p aa ob a h h h onpoBepraioT sto 
MHëHHe. x '
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' C hth ipoAa Prosopium Milner, 1878 CAHTajiHCb jiHiiib nô poAÓM po^a 
Coregonus, Tan kax y h h x  nocoBbie oTBepcTHA pasHeJiëHH o â h o h  KpÿrJïoH 
jiönacTHHKoö, BTOpOH me iijio c k o h , xapaKTepHOH æjia jxpyrnx npe ĉTaBHTe- 
Jiëft noÂceMeôcTBa Coregoninae, HeT. H3yneHHe cKejieTOB no3BOJiHjio oôna- 
pyjKHTb 6ojiee cymecTBeHHbie b nacTHocra, HaJiHHHe oKocTéHeBiueH
5a3HÔpaHXHajIbHOH IlJiaCTHHKH. Y MOJIOÂH OCOÔeH 3T0r0 pO â̂ HMeiOTCH TeM-' 
Hbie iiHTHa Ha rene («parr marks»),-3th  3 npH3H<ìKa côJiHHcaiOT h x  c jio c o c h m h . 
V Prosopium KopoîKan h ninpoKaA nepBan HajrrjiasHHHHaA Kocxb, a npe/r 
rfiàaHHAHaA KpynHee h h h o h  cpopMbi, neM y üpyrHx c h to b . OpôHTajibHoe 
KôJibuo BcerAa ne saMRHyTp, uemjiy nepBoft HaAiyiasHHAHon h /repMocipéHo- 
THKyM 6 oji b ni o h npoMencyTOK (pnc. 1, 4). TaKHie oTJinqa.eTCH c|)opMa xnnsT- 
MöHAeyM h HèKOTopbix ÂpyrHx KocTeft, XpHineBOH pocTpyM ÿxce, qeM y Âpy- 
nix c h to b , Me33TMOHÄ Â̂ iHHHbiH, ÆaJièKO BbicTynaeï BnepèA, JioÓHbia ko cth  
OTHOCHTejIbHO IHHpOKHe H OTJIHHHIOTeA KOHipHTypaHHeH. TeMpHHbie KOCTH co-
ê HHeHbi Memjxy coôoh na bcpm npoTHHceHHH (pnc. 2, 4), Goihhhk 6e_3 3y- 
6ob, roJiOBiKà h pyKOHTKa He HMeiOT neTKoro pa3rpaHHneHHA (pnc. 3, 4). 
Bee 3TH âHHbie cBHÂeTejibÇTByHDT o bo3mohchocth Bbî ejieHHH Prosopium
B̂ OTÆejIbHblH pOR'. 3 tOT pOÂ npéÂCTaBJIACT ÓOJlèe paHHIOIO ,3BÔJIK)HHOHHyk)
BpTBb, qeM poAHi Coregonus m m  Stenodus (Norden, 1961: 751). HcKonae- 
Mbie ocTaTKH Prosopium HaftAeHbi b CeBepHoô AMepHKe b njino-iuiefiCToneHe 
0̂3. H^axo (Miller ând Smith, 1967). Ho xapHOTnny bâJibKH rannte or/mna- 
iPTCA OT CHrOB Ĥâ yÿpOBHe pOÄ.a. ZtHHJIOHÂHpe HHCJIO XpOMOCOM y . pasHbix 
bhâPb pOAa Pfàjôpium  78—82, hhcjio mien— 100 (Booke, 1968: 1670). 
B'GoBeTCKOM tìdk)3e pÓHTaeT jinnib 1 bhr — Prosopium cylindrqceum (Pal- 
las and Pennant) , b ÂMepHKe pa3JiHqaior 6 bhäob (Norden, 1970: 78).

 ̂' y  chtob pozia Coregonus Linné, 1758 HocoBbie oTBepcràn pa3Âê ieHbi 
, ÆiiVfci jionacTHHKaMH. Ba3H6paHXHaJibHOH nJiacTHHKn HeT. npeATJiasHHAHaÀ 

m^oHKa cpàBHHTejibHo HeôojibinaH, y mojioæh HeT TeM hhx hatch Ha Tejie. 
Pôt HeôojibinoH, ayôbi cjiaßo pa3BHTbi, Ha MaKCHJuiHpe Bcer^a OTcyTeTByiOT, 
H(â’ COLLI H HKC JlHIIIb y OÄHOTO BH â. OopMa MeHiqeJIIOCTHblX ROCTeH pa3JIHH- 
M rp i y3KOH 3aOCTpeHHOH KHH3y nJiaCTHHKH £0 MaOCHBHOH CJIpHCHOH (pOpMbl 
¿Ôctohkh, o6pa3ÿioineô pbiJibHyio mioma^Ky. nojiontëHHe h (popMà HHHtHeft 
AfeinIÖÇTH BvapBHpÿlpT. OpÓHTaJIbHOe KOJIbUO, 'K3K HpaBHJIO, He 3aMKHyTO 
(pkc. î, 5), jiHHib y ojiHoro BĤ a nepBan .Hâ r/iasHHHHan öoJibmaA h hohth 
BflÜÖTHyK) nOÄ̂ ÖÄHT K AepMOCipeHOTHKyM. TeMeHHbie KOCTH OÔbÏHHO B TOH 
ĥ h’ hhoh Mepe coe^HHeHbi Meni^y coôoh (pnc. 2, 5), ho y neKOtopbix oco- 
6ëôpB nâcTHocTH BĤ a Coregonus lavaretus L., öbiBaiOT pa3ÂejieHbi BepxHe- 
saTbijioHHon. ComHHK 6e3e 3y6oBx, c xopoiHp 3aMeTH0H roJioBiKon, cBepxy 
TÒHKHH rpèÔeHb, npOHHKaiOmHH B 3 T M O H Ä a JI b H bl H XpHHJ, (pnc. 3j 5). Opn 
nôcTpoeHHH BHÿTpHpOÂOBoô cncTeMbi pÿKOBOÂCTBOBajincb npenc^e Beerò nor 
j(ÔHiëHHeM pja H (popMon nejnobTHbix KocTeô (IIIanoiHHHKÔBa, 1968a).. Ha 
3T0M ocHOBaHHH BbiÂejieHbi 2 npÄpo^a — Leucichthys, k KoTopoMy othocht- 
c^çnrH c BepXHHM HKOHeqHbiM ipTo . Bep XH en e ji iocth a h koctb y hhx aaxo- 
0 T  3â bepTHKaJib nepeAHero Kpan rjiaàa, .npoKCHMajibHaa nacTb MaKCHjum- 
pe .MèHbme nÔJIOBHHbl äh CT a JIBH ofi . y  CHroB C BepXHHM pTOM HH5KHHH’ Hë- 
jfiÒcTb ôojibiiiàA, Bbî aeTCA H3-H0Ä BepxHeH. K noÂpoAy Coregonus 
pTHp CATCH BCe CH T H C HHHCHHM pTOM, BepXHeÂeJIIOCTHaA KOCTb y HHX KOpÔHè, 
npOKCH M a ji bH a a nacjb ee pôbiqHp ôojibme noJioBHHbi ĤCTajibHOH. Hhmhaa 

~qpjiK)£Tb epa b h h T e ji bH o HeôojibinaA h HHKÔrka He bh^Hctca H3-nok BepxHeô. 
AHitaOHÄHOe HHÔJIO XpOMOCOM y/ paSJIHHHblX CHTOB — 80, HHCJIO HJieA —
98—108 (Booke, 1968: 1678) :
l „Chth npeACTaBjieHbi b CoBeTckOM Coi03e 10 BĤ aMH, hhcjio bhaob b 

ÂMepHKe h Eßpone HyHcuaeTCA b yTOHHeHHH.
(1894: 12Ô), a nos ne e ^ epH a b h h ( 1923: 104) cAHTâJiH 

BÒ3MÓHÌHHM BbiÀeiiHTb noÂcëMeHCTBo Stenodontînae c ohhhm pojroM Ste- 
nodus Richardson, 1836, ho; ôôJiee noÂpoÔHoe:H3yHeHHé MopipOJiorHH Steno- 
düs ònpoBeprjio sto MHeHnë. ‘ CïpoeHHe 'ëkeirèTOB y npeicTaBHTejieô pP^oB 
Prosopium, Coregonus h Stenodus bo mhotom cxoâho, ojiHako uemiïÿ hhmh
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ecTb h cyïî ecTBeHHbie pasjiHqHH (UlanomHHXOBa,- 1967). XHnsTMOHjipyM 
npoHHxaeT b  xpniii, xax h y cxroB, ho  HMeeT ^pyryio 4)opMÿ. BëHTpajibHbiH 
xoHTyp napac êHOHjxa npHMöft, a ne H3orHyTbift xax y c h i d b . OopMa h y o -  
mandibulare y Stenodus h y c h po b  paBJiĤ Ha. C 'npejtcTab h Tejihmh noÆce- 
MeñcTBa Salmoninae por Stenodus côjrajxaeT cpaB H H jejibH O  ôoJibinoH p o t , 
HajiĤ îHe syôoB Ha rojioèke coniHHxa (pnc. 3, 6) h HexoTopbix qejiiocTHUx 

fxocTHX. CTpoeHHe pta eBHsaHo c nipHcnocoôJieHHeM x xHiRHOMy nHTa.HHio h 
p a çcMaTp HB aéTCH xax BTopH.HHoe HBJieHne. ËMecTO cHJibHbix xoHHHecKHX 
àyôoB, xapaxTepHHXvÂJiH Salmoninae, y Stenodus itohbjihiotch MHorpHHC- 
jiBHHbie Mejixxe ocTpbie ayôbi Ha H3bixe, neÔHbix h MeHinejnocTHbix x o c t h x , 
b xo>xe, noxpbiBaîomeH kocth  HcaôepHoro a-nnapaTa, w na rJioTOHHbix Ma- 
CTHHxax. 3arjia3HHHHbie x o c t h , xax y ôojibHiHHCTBà npeACTaBHTejieñ Salmo- 
ninae, noxpbiBaxyr nojioBHHy hjih  HeMHoro ôojiee paccTOHHHH , ot 3äOTero 
xpan opÔHTbi ÄÖ npeÂxpbimxH. FlepBan HajuvrasHHHHafl xocTb conpHxacaeT- 
ch c ÄopMoĉ eHOTHxyM, b  pe3yjit>TaTe nero oôpasyeTCH saMXHyToe opÖHTäjib- 
iioe xojibno (pnc. 1, 6) ; 3 to HBJieHHe Haójiíojiajiocb eine jiHiub y o/moro h s  
b h ä o b  c h t o b . Cßoeo6pa3He pojta Stenodus oô bih ho  oôycjiOBjiHBaeTCfl, xpoMe 
BHeiiiHero BH,n;a, npHcyTCTBHeM HaÄCOHJieHOBOH xo c to h x h  Ha HmxHeô Hejïio- 
c t ü , nero HeT y Æpyrnx jiococeBbix. TeMeHHbie xo c th  ôbiBaiOT b toh  hjih  h h oh  
CTeneHH pa3,nejieHbi BepxHeaaTHJiOHHoil (pHC.2, 6) . '  -

P o j i  S t e n o d u s  npejiC T aB jieE  B eerb  o â h h m  b h a o m  S t e n o d u s  leucichthys 
( G ü l d e n s t a d t ) .  |
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TAXONOMIC RELATIONS BETWEEN SOME REPRESENTATIVES 
OF THE FAMILY SALMONIDAE

f G. Sh. SHAPOSHNIKOVA

Zoological Institute, US&R Academy of Sciences (Leningrad)

S u m m  a ry

The family Salmônidà-e ..is- -divided: into 3 subfamilies: Salmoninae (6 genera) Core- 
goninae (3 genera) and Thymallinae (1 genus). 6 genera were studied:
Hucho and Salvehnus (Salmoninae), Prosopium  and (CorÎgoni-

nae). Osteological studies allowed to establish their most typical features and determine 
, their systematic status within the family and. in some cases, give descriptions of intra- 

generic taxons. Brachynj.ystax is4,he most primitive genus in the subfamily Salmoninae
it is closely related to Hue ho and differs from it §  the position and size of jaws the’ 
shape of skull and some other bones. H. perry (Brevoort) was found to-be so peculiar' 
that it was separated as a subgenus Parahucho Vladykov. The shape'and position of 
some^bones reveal the similarity between the polytypical genus Salvelinus and the ge- 
nus Salmo.The _ genus Prosopium represents a branch which evolved earlier' than
gonus or Stenodus,- Cotegonus differs from Prosopium by the absence ol hasibranchial 
plate. Only these genera have nostrils separated by two flaps. Stenodus differs from
other genera by the presence of supraarticular bone on the lower jaw and by closed 
orbital ring, , J ■ ; ; ;
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riecnaHbie HaHocbi o6pa30Bajin b yç 
Tbe Taya luhpokmh ruinât. Taivi oôpa
3 y iO T C fl HOBbie AK)HbI
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Ha Beuraye HMeioTcn ÖJiaronpHHTHbie ÿcjiOBHH 
'.¡OJIA npOH3paCTaHHÍl BOAHHblX paCXeHMM H >KH3HH 
iKHBOTHbix, a TaK>Ke ÁJia BJiarojiioÖMBbix pacTe- 
HHH — rHrpO(J)HTOB
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ü,iirHJib Ha (J)OHe Beurayw
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Bepe3bi Ha aöpa3H0HH0M öepery Taya y U,apHn-



rioABepJKeHHMH apo3HH 6eper Tayw HH>Ke U,apHn-
KaBbi



lÜHpOKHe, crioKOH Hue BOAbi Beu„a,ay raBbi Kan 
Hejib3n jiymue ï i o â x o a h t  a j i h  pa3Be,aeHHH p b i 6 i>i 
H pblÓajIKH



r H A P 0 r P A 4 > H H E C K A f l  C E T b  
H B O A O E M b l

HaHÔojiee 3HaqHTejit>HbiÉL boahmm ôoraTCTBOM ilpHMop- 
CKoro npHpoAHOro napKa HBAneTCH aKBaTOpHH npajleraio- 
mero K HeMy PnnecKoro 3ajiHBa. JXjih KynaHHH npnroAHO 
npuMepHo 100 ra MopcKOH aKBaTOpHH. Ilo ho p m âTH b a m; Ha 
OAHoro qejiOBeKa hcoôxoahmo 30 m2, 3 h a h h t h a h n p h p o a- 
Horo napKa OAHOBpeMeHHO MoneeT npHHHTb 33 000 neAOBeK. 
Ha yqacTKe *j | ihhoh okoao 900 m c npupoAHbiM napKOM 
rpaHH4HT rayn  (y U^pHHKaBbi k BnaAeHHH b Mope) c nec- 
qaHbiMH ocTpoBaMH h ôeperaMH, noABepneeHHbiMH boahoh 
âpo3HH h necMaHoñ a KKy m y a h u h h . y  ÛapiiHKaBbi k npà- 
poAHOMy napK|| bo m Hornx- MecTax npHMbiKaeT Beurayn 
(CTapan Tayn), a y BeAaKH^SniHpoKaH BeuAayraB^ 
BHyTpeHHHMÂBOAOeMaMH npHMOpCKHH npHpOAHblH napK 
He ôoraT. CaMan ôoAbtuaH pena -B JlaHra, nepeceKaioman 
TeppHTOpHK) npHpoAHOtd napKa Ha ÿnacTKe.4AAHHOH 3,5 km. 
KoHTypbi craporo pycjia pefcjfCBHAe.TeAbCTByiOT o tom, mto 
KorAa-TO JlaHra coeAHHHJia Kniu-oaepo e MopeM. Ho ÔAy>K- 
Aaiomne áiohm bo mhohix MecTax AacbinaAÎ çe 3  OTpesaAH

Eme co CTapo^aBHHx BpeivieH HejiOBeKa THHyjio He TOJibKo k CHHeiviy cfiokoh- 
CTBHK), ho h k HeoötHTHOMy npocTopy h rp03H0My BojiHeHHK) BOA- Aymue Beerò 
sto npoTHBOpeMHBoe HtejiaHHe MomeT yAOBjieTBOpHTb Mope

oT Mopn, h b HacTonmee BpeMH peKa oÔMèAeAa h TeneT b 
oôpaTHOM HanpaBAeHHH — b o3epo. CaMbiH KpacHBbiH 
ynaCTOK peKH, KOTopbiH eme CBodoACH ot 3apocAeñ h Ha 
KOTOpOM èOXpaHHAOCb 3epKaAO OTKpbITOH BOAbI, HaXOAHTCH 
HanpoTHB napaòoAHHecKOH aiohm.
>KHBOnHCHeHUIHM BHyTpeHHHM BOAOeMOM HBAHeTCH Me>K- 
asepc (JlecHoe oaepo) b  ropax CAenoTaio, KOTopoe, b  cym- 
HOCTH, npeA.CTaBAHeT coòoh nacfè peKH JlaHrn, oTpèaaH- 
HOH AIOHOH.
B npHMOpCKOM npHpOAHOM HapKe HaXOAHTCH TâK>Ke rHA" 
poTexHHnecKoe coopyneeHHe — KaHaA SHMypcKOH CTaH- 
UHH nepenaHKH, KOTopbiH nepecénaeT npnpoAHbiH napK y 
MeneuHeMca. 3 tot KaHaA b Hanajie ABaAUaTbix toaob npo- 
pbiAH ôespaôoTHbie. H3 -aa Kpyrbix otkocob oh HMeeT a a ha-
HIacJ)THO*3CTeTHHeCKyiO UeHHOCTb.
B caMOM HH3 KOM MecTe AaryHbi ApeBHero JlHTopHHOBoro 
Mopn eme coBeeM neABBHO koAbixaAOCb SnMypcKoe 6 0 - 
jioto. Ero 6 buio oneHb TpyAHO oeyuiHTb, noTOMy hto oho 
a h hi b HeMHoro n p e b bi ih a AO y p o se h b m o p h . ToAbKo SiiMyp- 
CKHH KaHaA n03BOAHA OTÈeCTH B MQpé HaCTb nOBepXHOCT- 
Hbix boa, a KorAa ôbuia nocTpoeHa cTaHUHH nepekanKH h 
’ycTpoeHbi noAbAepbi, mo>kho 6 mao npoH3BecTHgH|>eHa}K. 
B HacTonmee BpeMH Hacocbi MOiUHocTbio 4 m3 b cenyHAy 
roHHT no SnMypcKOMy KanaAy nepe3 npHpOAHbiñ napK 
AHUIHHe BOAbI ÓblBIlíérO SHMypCKOrO ÓOAOTa.
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2L ^L^T’ Vw •'V» »r J* AH ^ Î  Ma ^ vT/ ^ <C * I t £.*-»>x f*'* ^
Ì ^  &L& K?v-< A ' A s* J^JlSfc  )

l^tLíw  f? J ^ J || |¿  i -  IS  é  — ? jjD . ¿- / >S W o - t / j  y tA . t / h  • iv y , i r » c , v t 

^  r -T h  <>/■ t''« Vf . O L jfL a t^ J tx -k Z **)̂ $ 1  ¿t^t" <-ßv£ft^ i f L ^ I  "fc 

rvtixa^ J¡£b-  — ^eicAArt»!^. * £ J u m T  . A í « I .  ^
W s> r - e - l  » 3 .* n ^ -  A - 1 f | > 5 r  J * K  )

i l) $ & ( i )  ‘ Z-(? .'W¿(.

/Xylt  e H 6 i / a  -  A > , /W t v  P-^pT'. f V U V  r -  - t  ■'X~ >

A yei*■***[ -  IfWi/Y-» ty iA O j , V J ’

fyuA?*«'''*f y/v JÇ.J * j
Ibi l l  f • — ftïûUnri- c * tc.£j é A h  ?  iS *  ) >■ /<"

X 1 9  2^? -  I ? 6  Í* R :5  5" O 0® °{ ^  .fe  l‘¡>y.
s

7 H "7J-
_______ '96  7  J ' 6  , ¿ f  > V - V -  . 7  M  , '-«T/ 3.1 , 2 .K , 2 .

S$$8 . * ■ ■:■:■ ' ■ •
f h  f f p  t§(>7 $ &%°  fe» * H/2 ^ » ¿ W *

i , ^  ,  ̂ b  >/MjM tétcr&Ô

ij> ^0 \°) & 9 ~ 9 ¿¿erro H ' 'ï^Gfr, <r*v lb ) .

ì 5T ~

A< ^ « ¡ 5 r  f  ^  jJJ f e > ^

i/V»> ^ * rv̂ tre,r^'( I * ^ù&ô'0c> ~ H Hotcr**& \\>

Z¿> W*
1 2-^15 te i "* .<?. i t  te  - ^



Dr. Robert J . Behnke 
Department of Fishery and 

Wildlife Biology 
Colorado State University 
Fort Collins, Colorado 80523

is jK / ¿ h  'J-'1*h*"7 i4A>*.

& u ^ / 4 ;
~ & JL* Id  I* 4 j" ¥**



TDOUT
The Magazine for Trout and Salmon Anglers



TROUT MAGAZINE
WRITING, ART, PHOTOGRAPHY

Trout is the official magazine of Trout Unlimited, 
America's leading coldwater fisheries conservation 
organization. All 50,000 members of TU are subscribers. 
In addition, approximately 12,000 copies of each issue 
are sold at newsstands, specialty bookstores, and 
fishing tackle shops throughout the United States and 
Canada. Our readers are knowledgeable and literate.
Trout is published quarterly in March (spring issue), 
June (summer issue), September (autumn issue) and 
December (winter issue).

BASICS
The editors of Trout take particular pride in the high 
standards of excellence set for all writing, art, and 
Photography. As a result the magazine continues to win 
awards year after year.
Quality begins with submissions. We suggest you write 
a brief letter of query first, enclosing several examples 
of your published writing. However, if you have a 
finished manuscript which you believe fits our format, please send it along.
Your manuscript should be original; we do not accept 
copies, nor do we appreciate learning later that you have 
ros-de simultaneous submissions to other fishing magazines.
Your proposed feature story should be from 12 to 10 
double-spaced typed pages. Your submission should appear 
on clean white sheets. All pages should be numbered and 
include the title of your piece and your name. Your full 
name, address, and telephone number need appear only on the opening page.
Trout operates with an atypically small, spartan staff.
At most times planning is underway for material which 
will be published eight months to a year hence. We do 
our best to respond to all submissions within 60 days of 
receipt.^ Your patience is appreciated. Please include 
a sufficiently stamped self-addressed return envelope.
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Feature stories receive up to $600. Well illustrated 
articles are paid the premium rate. Payment is made 
prior to publication. Trout purchases first-time 
North American reproduction rights to all material unless 
otherwise agreed with the contributor.

PHILOSOPHY
To capture the excitement of trout and salmon angling in 
compelling words and beautiful visual images —  that is 
the essence of our editorial aim.
Trout seeks to promote quality fishing and a quality 
fishing environment. Our policy is not, however, to favor 
any particular method of angling above another. We 
encourage diversity. Primarily we insist on integrity 
and honesty. Not every trout fisherman in America pursues 
his sport with a fly; not every angler releases every fish 
he lands.
Realism is a key element to the profile of Trout. Although 
catch-and-release, for example, is a vital theme in the 
pages of our magazine, we would prefer to read a story 
written with wit and substance, wherein one or two trout 
are incidentally creeled for dinner, than be subjected to 
a trite, poorly done article preaching no-kill.
Perhaps a clue to help you successfully write a story for 
Trout is our philosophy that the periphery in fishing isn't 
so peripheral. Habitat is important. History is important. 
Places are important. People are important.
Show us some thought and depth. Write about more than 
tippet sizes —  tell us about the old general store along 
the way and wildflowers along the stream and the sparkle of 
the water and the way the sky looked. How did you feel 
when you let that 18-incher slip from your fingers back into 
the icy clear? Surprise your reader. Make him smile. Use 
real dialogue —  describe the old man chewing on a cigar butt 
while threading a worm on his hook. Always try to place 
your reader there. Avoid pronouncements. Share direct 
experience, not second-hand remembrance or opinion.

INK
What exactly, dear writer, is Trout looking for? The best 
advice we can provide is the simplest: read. Sit down with
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several recent issues and absorb feature stories that 
we have published. Carefully consider topic, style, 
tone, accompanying illustrations.
It is difficult —  and perhaps dangerous —  to attempt to 
place in neat categories the variety of feature articles 
Trout runs, but doing so may help kick-start your 
imagination.
REGIONALISM is a strong plus for any submission. As true 
as it may be that all politics are local, so it is with 
all (or most) fishermen. People want to know about their 
backyards. Novice anglers are eager for reliable 
information about where to catch trout; long timé anglers 
are intrigued with the experiences of others on "their" 
waters. Do not, though, feed Trout anything simplistic 
— save it for the hook and bullet tabloids. We want real 
writing. We want a special angle to your story. We are r 
especially interested in native species. Avoid the (^exotics 
make the commonplace seem special; give it new perspective”
HOW TO has long been the outdoor writer's grail. We are 
interested. Yet we would rather hear about how you outsmart 
brown trout in a neighborhood creek than what fun you had 
in Alaska last August. Anyone can go to Alaska. But your
deepest secrets about fishing productively for wary browns __||:
is something else. You either know or you don't. There is 
no rooirr for fakery. Trout is especially interested in 
well-written, detailed features about spinning and trolling.
THE FISH themselves are often the most overlooked subject 
in many popular fishing magazines. Maybe it is easier to 
talk obsessively about shooting heads and whip finishers; 
maybe the guys who love that stuff don't really fish. How 
do trout see? How have salmonids in North America evolved?
How do brook trout spawn? Where do steelhead go in the Pacific?
THE LITERATURE of the sport is not overlooked in Trout.
We do accept short stories (fiction or non-fiction) with 
3- trout or salmon fishing focus. We are also beginning 
to look at poetry. Our book review column, The Fishinq In 
Print, is open to freelancers.
CONSERVATION is frequently an underlying theme in where-to 
and how-to stories we publish, but there are certain topics 
of scope such that they demand complete articles. Acid rain
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and its effect on wild brook trout in the Adirondacks?
The fight over adequate streamflows for trout in the 
Delaware River? How populations of wild trout react to 
stream improvement projects? Please recommend topics of 
broad regional interest, preferably of national concern. 
Submit articles about local Trout Unlimited projects 
(with black-and-white glossy photographs only) for inclusion 
in our Action Line section; submissions for this section 
should be considered gratuitous.

PAINT
The editors are constantly at search for unusual, quality 
angling artwork. Most of the art appearing in Trout is 
assigned and is of two kinds: spot pencil sketches and 
full-scale paintings. We have a strong preference for 
loosely done, impressionistic watercolors and acrylics.
Artists who would like to be considered for a future job 
should send color photographs of representative pieces or 
tearsheets from published work. Do not send originals. 
Payment for art varies; we will gladly negotiate.

FILM
Bold, impressive color photography is a critical element 
of our format. Not all readers actually read, but nearly 
all at least look at the pictures. When a manuscript 
arrives, and we open your package, the first thing we 
usually do is hold your accompanying slide pages to the 
light. If we like what we see, we are apt to be drawn 
into your writing. That should say something. A selection 
of quality photographs is essential to selling us your 
article. Send at minimum 20 shots; 40 still better. Make 
sure they are top of the line, your best, all properly 
exposed and focussed. (Tip: good autumn and winter fishing 
shots are in demand.)
Trout also purchases photography independent of articles.
We require high quality, unblemished color transparencies 
only from 35mm to 4x5 in size. We do not accept duplicate 
slides, slides from positive-negative film, or work that 
has been published elsewhere. Payment for color photography 
varies from $150 for a full page opposite another author's 
editorial copy to $300 for a cover.

Trout . Post Office Box 6225 . Bend, Oregon 97708



C S »  HOPE COLLEGE DEPARTMENT OF HISTORY

February 2, 1987

Mr. Thomas R. Pero 
Editor, Trout 
PO Box 6225 
Bend, Oregon 97708
Dear Mr. Pero:
The winter 1987 issue with a notice about the exchange with the USSR 
prompted me to pull this piece out of a drawer where it had rested ever 
since I first translated it during a research trip to the Soviet Union 
in 1973. I wonder if you might find a way to use it. It is old and, 
no doubt, dated, but I still get anticipatory thrills reading through 
it. The maps are awful, but they are just to give you an idea of the area in which the article is set.
I found a note to myself clipped to the manuscript. It said, "If this 
is ever published, be sure to head it with the following quote." It 
comes from a certain A. Shakhov in an article called "Prazdnik 
rybolova," or, "Fisherman's Holiday." The quote: "Because he is richer 
by one dream than they are, the fisherman is set apart from all the rest of humankind."
That is a true notion.

GLP/jh
Enclosure

HOLLAND, MICHIGAN 49423-3698 / 616-392-5111



HOPE COLLEGE DEPARTMENT OF HISTORY

March 16, 1987

Dr. Robert Behnke
Department of Fishery and Wildlife Biology 
Colorado State University 
Fort Collins, Colorado 80523
Dear Dr. Behnke:
Thank you for your letter of March 9. To answer your question 
directly, no, I do not have any other articles on Russian sport fishing 
accumulated, but I have enclosed a piece on taimen that you may find 
interesting.
You are certainly correct that Russian sport fishing is primitive and 
that poaching is a serious problem. Poaching is also, to my mind, a 
relative matter. The Soviet view that all fish and game are state 
property is by so much more pervasive than our own implicit agreement 
to the same that it strikes me as inevitable that the average Russian 
would pilfer. Petr Veliki taxed fishing nets. A radio has to be 
repaired "na levo," antibiotics are available only through connections, 
one has to steal to repair a car. There is an old Turkic proverb that 
was quoted to me in Tashkent, "The goods of the state are like the sea, 
who would miss a single drop?" Pike and salmon cannot be different, 
especially in a land so vast that the citizen sees his rural world with 
the same eyes as our Alaskan brethren see theirs, and they relate to it 
in the same manner. In this context, primitive may mean cunning, the 
"khitrost'" of the muzhik who hides a portion of his grain as cleverly 
as he does his favorite shchuka holes.
As for Jack Holmes, knowing what I do of his politics, I was initially 
very surprised to hear that he was sleeping with the "eco freaks." The 
matter was cleared up for me by another colleague who explained that 
Holmes has property in the area. A threat to one's own ox does have a 
way of clarifying thought.
Your articles are the first thing I turn to in Trout. They are clear, 
informative and graceful. May I assume that they will be published in 
a collection, or should I continue to clip them?

G. L. Penrose 
Chair
GLP/jve
Enclosure

HOLLAND, MICHIGAN 49423-3698/ 616-392-5111



Dr. Robert Behnke
Department of Fishery and Wildlife Biology 
Colorado State University 
Fort Collins, Colorado80523



HHea ßbijia Ha »tot pas' coßceM 6eaoß. Oatceji« 8 xaire paarope- 
web ewe öojibiue. Bhcoko uaa  peKofi jiexejm rfa ior' rycn.

r n oK n ^ A afl paÄ0CTb o cT aB Jiaer cjiea. O ä h 3 MepKHex x o x n a c  n o -  
CJie pojKAeHHH, apyraa jk h bct  HecKOJibKo Ä H eä. Ecxb h TaKHe 
KOTopue ropHT roaaMH. B SojibuiHHCXBe c^ynaeß sxo ßbiBaex xor-
Hn S  f f f f ,  ° I0Hb MM noAaepjKHBaeM, yxa>KHBa e M 3 a hhm. 
Ho T3KHX 3a60TJIHBbIX JlIOAeH MajIO. BoJIblUHHCXBO H3 HHX CTPe* 
MHTCH K HOöbIM pa,HOCTHM. "

nePe3KHBaHHa Ha T0MH 6bmn HacTOJIbKO CHJIbllbt, HTO c/iea OT HHX ne HCHeaaji necmabKo Jiex.. Majio xoro, oh öS  khk 
öbi npoTHBOsaHeM npoTHB MHorHX oropneiiHÖ. Cjiyqa.iiacb KaKaa- 
HHßyflb HenpusTHocTb, HOMb.0 BepTHUibCH c 6oKy Ha 6ok H BApvr 
BcnoMHHuib, naK Boxpyr jioäkh xo^HJia ny^oBaa myna. Eine pa3 
nepeHiHBeiub caacTbe pbiöojioßa h Kpenxo ycHeiub. HenapoM moh 
flpy3ba-pbi6ojioBbi roßopax: noikiaxb 6ojibiiiy10 pu6y — npaajHHK Ha BCK) >KH3Hb. 1 . J % l> ?

iS.

ilEPBblH TABMEHb

noiicKax ueHHbix ¿uiKopacTymHx TpaB mm 
uejioe yieTo cnycKajincb na . . jioäk6 no
EhHCCK).- MnHOBaß MHOTO npHTOKOB, HOÄ-
fiJibuiH k Kany — ne onenb ßbicrpoß pene. 
ßnponeM, TaKofi ona öbuia Jiniiib böjihbh 
ycTbH. rio paccKa3aM, KaH Bce cboh qeTbi- 
pecTa mecTb^ecHT inecxb . khjiomgtpob, 
npbiran Ha noporax, npoöeraeT no Taöre 
ß Hpyrax ßeperax h cnajiax.,

riepBbiH nopor HaxojunjicH b qeTbipHa#- 
uain KHJioMCTpax ot Ehhcgh. B m y x  KH- 

r-r aoMeipax HHH<e nopora pacKHHyjiacb ne-
p ByuiKa Flonnopor, Kyua Mbi Ha ßeaeBKe npuxamHBH cboio jioäkv. 
Zlajibiue Ha aoceMbnecax KHJioMexpoB Hex «h oähoi-o cejieHHa Bw- 
uie nanyaa KHBOMexpoB Ha MaAuixb b Kau Böeraer S S » A m™- 
Ha, nOBHaa KpyriHbix xapnycoB h aeHKOB. TaM, «an «aM cxasajiH 
na HeKöuieHbix v.yrax MHoro bchkhx xpaa, a no epycHH^iM ßopaxr
16 IS  1U

‘ KeM ajio r j iy x a p e f i .  B  aojiH H e H e .  
T oro, h MeÄßeAH. T y ^ a  Mbi h y c ; 
e c j in  6bi He n o p o r .

O  HeM HaM H aroB opnjiH  mho  
CKa3bi B3BHHTHJIH Hac. HHKOJiar 
MOUUIHK, pßaJICH K OnaCHOCTH.

B  r io A n o p o r e , oKpyjKeHHOM 
n o .ie f l  Ha B 3 ro p b e , Mbi b 3hjih 
Bßepx. E(j)HMbIH, MOJiqaJIHBblH, 6  
BCHHblM B 3T0H MeCTHOCTH npO  
BöiiHji ^ o ä k h  q e p e 3  n a ^ y H .

LLIyM b o ä h  e jib io ia jicH  H3AaJi 
yßejiH qH BajicH . H a K o n e u , n o  p 
Ä a jib m e, T6M ß o jib in e .

M bi ocraHOBHjiHCb y 6ypjinr 
orpoMiibix cepbix BajiyHOB, 3arp 
MecTe B3ÄbiMajicH, Jie3 na KaMiu 
ixaji BHH3. C ßeperoB Ha Hero r

— CipacTb Kanan! — aaMem 
orjiH ^ b iB aacb  B0 i<pyr.

—  He BblTHHVTb JIOÄKy,—  yB
— Bbi-biTHHeM! XoTb nycTyio, 

3axapoß — padoHHH. — jUasafiTe, 
jxa B n ep eA l

—  A  n a n  >i<e oßparH O ? —  cn  
O ö p a T H O 'to  JierK o. Tan h

3axapoß. — Xoneuib, n o ä h h  Ha
— 3Haio, Tbi pncKOBbiH qeji 

cKasaji ewy CeMeHbiq.
— Mto Bbi cKa>KeTe? — oöpa 
O h b p a a iiy M b e  ciihji m a n n y ,

KoS no ääTbiJiKy.
— nyeryto Jio/iKy, Konequo, 

piiCKOM. Ceiiqac b o ä h  m h o to . C t

~  KpöMe ßeqeBbi, iiHqero ne'
— Beqeßa ne Bbî epHvHT. B 

ocTopo>KHOcTb T p eß y eiC H , HHaqe. 
>k h t  ßoraTCTBa: h opy>KHH, h i 
Tyi paaÖ H jiacb  He o^ H a OK cne^n

— Hama ß e q e ß a  HOBan, Kpe
—̂ Äejio, kohchho, xo3HHCKoe 

>KeT JionnyTb.
M oh cnyTHHKH, o jk h ä b h  p e m e  

ocMOTpeJi C T p am n oe MecTO h np
— PasÖHBanie najiaTKH. Ha 
IlpoBOÄHHk ymeji b ÄepeBHio. 
Ha GJiejiyromHH ÄeHb n a  6 jih

x a p c B  c o ö n p a jiH  ceM eH a i p a s .  H

2 ruöo ion cnoptCMett



KeMa^o rjiyxapefi. B jio^HHe HeMTHHofi mojkho BCTpemb h coxa-

»  6 l M„“ " ? p o ,ryaa MW " yCTP'““ Ct “ Ä c S p l
r . a£ , HeM H3M Har0B°PĤ H MHOrO CTpaUJHHX HCTOpHfi 3tH D3 C

MOä Pno-

no.nefl Ä S / S ™  ^ecaMH Koaxoae, c JiocKyTKaMH 
bbpdx ’ MbI B3H? H nPOBOÄHHKa h • noTamk^H flOaxy
S i m « » •  M0JWaj,HBH». 6opoÄaTbia aeaoBeK, 6bin bähhct- 
Boana aoaKH w epe3^aflyn™  . np0B0ÄHHK0M> KOTopufi 6 e 3 cxpaxa

L S « # * “ « » .  C m m ,  „m  ular0M 0H

5 ' ^ bl ocraH°BHJiHCb y 6ypaamero noTOKa, oh HH3Benraa-'5? 
orpoMHbix cepux BaaynoB, sarpoMOÄAawuuix peny Kan b S om 
MecTe mM | »  Jiea na naMim h c rpoxoTor^ Becb b neae na 
Äaa bhh3. C ßeperoB na nero raaaeaa ncpnaa Vafira

oivinjuitBaac^BOHpyr.3* ~ 3aMCT“" C“ e ,m - Ham # » * • # *
— Bu T ™ m! bYn0ÄKy“  yBepeiiH0 caasaa HuKoaaft.

aa^Bnepeai Pa6°™9' ~  - r ö n T S S T S
A / aK JKe oöpaTHO? — cnpocHji CeMeiibiH.
üöpaTHo-To aerKo. Tan h npocKonnT Me>K naMHeft -_ 335}bhji

3axapoß. Xoaemb, a oahh Ha Heft noeay> ’ M g p *
— 3naio Tbi pucKOBbifl aeaoBeK. Te6e Mooe no Konpun —CKa3aa eMy CeMeiibm. ■ p 0 KOJIeHO,—
— Mto bu CKa>KeTe? — oßparajiCH a k npoBOflHHKy.

« o ° n o l £ S y Mt* “ “  U,anKy' npoBea'py.
n * P^yci'yio aoaxy, kohciho, mojkho npoßecrn BBebx ho £ 
pncKOM Cennac BOÄbi Ä f f e  Cf&HÖft rpoc eerb> ' -  ' ’9

— KpoMe oeneBbi,mmero Her. '
n T  B e i ,e ß a  He M l H ’ W  KaKOft H a n o p  ! B o n bi? T v t  
ocTopoHiHoexb rpeoyercH, kßMHon 3Tim noporL  mhofo a S
l l  n / TCTBa: H opy}KHa' 1  «HcrpyMeHTOB, H Benjeä S n x  -  Tyr pa3ÖHjiacb He oaHa SKcneaHuna. : j, '*

- Hauia Öeneaa HOBaa, KpenKaa,— ne caaßaaca a ' - ' I

XO3,,flCK0e' “° « $ $ ¡ 8
„  Moh cnyTHHKH, ojKHaaa peuieHna, CMOTpean Ha Mena fl rhork 
ocMOTpea crpamnoe - mccto h npHKaaaa:. weHa. >i BHOBb

— Pa36HBaftTe naaaTKH. Ha HeMTHHy nofiaeM neiUKOM
Ha°rapnvK B ÄePeBBI°- M » noyxmiaan „  vieran' cnaTb Ha cjieayioiHHH aeHb na 6»m>Kaftmnx Jiy>KKax BacHjmft u

xapoB CoÖHpajiH ceMeHa rpaa. fl h HHKoaafihoiujih B ™ n o  |a -
2 FuCo ioc c n o p t c M e H
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hv Ha pa3BeAKy. Bojimhhx jiyroB TaM He OKa3ajiocb. Cnopo nome/i 
AoxcAb, h Mbi, KpoMe Tpex phóhhkob, rjiyxapn h AByx Ma/ieHbKHX 
MemoHKOB ceMHH KjieBepa, H H nero He npHHecjm. BTopyio HOHb Mbi 
npoBejiH y nopora.

Vtpom aoxcab npoAO JixcajicH . Hath Ha AajieK yio p eq x y  HeMTH- 
n y  b Tanyio noroA y 6 buio 6e3paccyA H o. Ho h b najraTK.e He ch- 
jxejiocb. 3  peiiiHji nojioBH Tb Ha n o p o re  TafiM eH efi.

O x, 9th TaSMeiiHl CKojibKo 6 buio CBH3aHo c hhmh HaAexcA H 
p a 3oqapòBaHHfi! B n o e 3Ae, KorAa n Bbiexaji H3 M o c r b u , Mofi cnyT- 
hhk no x y n e  nocMOTpeji Ha moh bciuh h B ecero  CKa3 aji:

—  CjiaBHo! H py>Kbe, h cnHHHHHr, C p a 3y noHsrreH nenoBeK. 
BepoHTHo, H ccjieaoBaTejib? K yAa eAeTe?

H a  EHHceft.
*— 3HaHHT, Ha TafiMeHHx OTBe^eie Ayuiy?
Mbl pa3rOBOpHJIHCb. CnyTHHK 0Ka3aJICH CTpaCTHblM pbl6 0 JI0 - 

bom, oh nòftMaji b óypHTCKHX p e x a x  He oAHy cothio TaflMeHefl. 
M n e >xe He TO/ibKo «e AoraoAHJiocb hx jiOBHTb, ho /lance h 
cjibiuiaTb, kbk hx jiobht. B pbióojiOBHofi JiHTepaType CBe/ieHHH 
O HHX HaCTOJIbKO CKyAHbl, HTO, KpOMe OITHCaHHH BHeiUHero BH/ia 
pbióbi h yKa3aHHH, ¡b K3K!Hx p en a x  Ch6hph OHa boahtch, nom H  
an n ero  Her.

H a p a 3 r o B o p o B  c n a cca x cn p a M H  MHe CTajio H3B ecrH 0 , hto T afi- 
MCHH —  3T0 jlOCOCb, CpeAH CHÓHpCKHX pb l6  OH CHHTHeTCH BeJIHKH- 
hom. Marne B e e r ò  jiobhtch TaHMCHb b neT bip e-n nT b  KHJiorpaMMOB, 
ho HHorzia mo>kho BCTpeTHTb h T p ex n y /iO B o ro . JIoBHTb e r o  ciihh- 
HHHroM — oAHa H3 yBJieKaTejibHeftiiiHx oxot.

CnyTHHK Tax pa3xcer moio CTpacTb p b ióan a , hto h c HgpftbiK- 
TìOBeHHblM BOJIHeHHeM AHH, K0rA3 CMOry BbITaCKHBaTb H3
EHHcea TafiMeHeH. B moom boo6pancenIìh  pncoBajiHCb rpoMaAHbie 
pbióbi, Koropbix a 6 yA y nyTb jih He Kancubin AeHb JiOBHTb Ha moh 
3aMeHaTejibHbift cnHHHHiHr. H a  Hero c BOcxHiueHHeM CMOTpeji CnyT
HHK H 3aBHAOBajI.

IlepBaH npoóa Ha EHHcee, KorAa h non/ibui Ha JioAKe, OKa3a- 
jiacb òe3ycneuiHOH. TaKnce OKOHHHjiacb h BTopan. Uejibifi Mecnn 
y MeHH TaM unnero He bbixo/ihjio. 3 He BH/ieji hh oahohd Tafi-
M0HH.

ToJIbKO nOTOM MHe CTaJIO H3BeCTHO, HTO JieTOM Ha E n n c e e  
TafiMeHb oSbmHo SbiBaeT b B epxoB bax. BecH ofi oh y x o M T  b He- 
óojibuiH e ropHbie peKH, OTKy^a B03BpamaeTCH oceHbio. H b cbmom 
iie jie , b H anajie ceHTHÒpn b ycTbe B npiocbi (Bbiuie K pacH onpcK a) 
MHe npH iiijiocb yBHjxeTb BcnjiecKH óojibiiiH x pbid. U e/ib in  Benep h 
x;iecT aji BOAy cnHHHHHroM. H o  TafiMenH BbicKaKH-BanH hs boah 
T3K AajieKo ot S ep era , hto ójiecH a ao hhx He A o/ieT ana. JloAKy 
>Ke Ha CHAbHOM TeneHHH nO'CTaBHTb HH HKOpb 6 bIJIO HeJIb3H.

y x c e  G ojiee  ui6cthcot KHJiOMeTpoB n p o ru ib u in  mh, a hh . oahh 
TafiMeHb eme He 6b u i noftM aH . M oh cnyTHHK n o  B aroH y, BepoHT- 
HO, 3 3  STO BpeMH nOHMajI 6bl He OA’HH AeCHTOK 3THX BeJIH- 
K3H0B.



b TaM He OKa3ajiocb. Cnopo nouieji 
hhkob, rjiyxapH h AByx MajieHbKHx 
MTO He npHHeCJIH. BTOpyiO HOHb Mbl

i  H ath Ha AajieKyio p eq x y  HeMTH- 
)accyA H o. H o  h b n a j ia in e  He ch- 
n o p o re  TafiM enen.
ÓblJIO CBH3aHO C HHMH HaAeHCA H 

n Bbiexaji H3 M o c r b u , m o S c n y r -  
h BeoiH h Becejio CKa3aji:
HHHHHr. C p a 3y  noHsrreH nejiOBeK. 

a e^ eT e?

BeAeie Aymy? .
4K OKa3ajICH CTpaCTHblM pblSOJIO- 

p e n a x  He OAHy cothio T añM eH eñ.
UUiJIOCb HX JIOBHTb, HO ASJKe H
Ph6ojiobhoh JiH T epaType CBeAeHHH 

KpoMe OHHcaHHH BH euiH ero BHAa 
xax ChShph OHa boahtch, ñora

MH MHe CTaJIO H3BeCTHO, HTO T añ -  
pCKHX pb l6 OH CHHTaeTCH BeJIHKa* 
eHb b HeTbipe-HHTb K H jiorpammob, 
rp ex n y A O B o ro . JIoBHTb e r o  cíihh- 

eHUIHX OXOT.
.TpacTb p b ióan a , HTO n c  H§p6biK- 
íh , Kor^a cM ory BbrracKHBaTb H3 

ópaxíeHHH pHcoBajiHCb rpoMaAHbie 
He KancAbiH aghb jiOBHTb Ha moh 

ero c BocxHmeHHeM CMOTpeji cnyT-

:orAa a nonjTbiji Ha JiOAKe, OKa3a -  
iM Hjiacb h BTOpan. U,ejíbiH mcchu 
hjio. H He bhacji hh oA H oro Tañ-

H3BecTHo, hto jieTOM Ha Enucee 
xoblhx. BeeHoñ oh yxoAHT b He- 
03BpamaeTCH oceHbio. H b caMOM 

be Bwpiocbi (Bbirne KpacHonpcKa) 
;h óojibuiHx pbió. UejibiH Benep h 

TaHMeHH BbICKaKH-BaJIH H3 BOAbI 
êna ao hhx He AOJieTajia. JloAKy 

iTb Ha HKOpb ÓbIJIO HeAb3H.
GTpOB nponJIbIJlH Mbl, a HH . OAHH 
M oh cnyTHHK no BaroHy, BepoHT- 
bl He OAHH AeCHTOK 3THX BeJIH-

mho8 6 hjt Hukhnaiño KaHCK0My  n o p o r y  nonbJTatb cnac-rbe. C o

. TPa L z ? r » Z y H3i : : z pa¡ 08 6o',b,“e ? ? % ? * * » * «
Toponr o T m v M o r L T HT rOM ? Wejiajl b6jih™ I  ko-T oporo c uiyMOM n a a a a  SoabiuoH  noTOK B oaw . B oH oaan e-rnvtt

n o a x o a H a a  k 6 ep ery . O o a  6 b i a a 5

rañuem y Pean0n0Keiiil10’ ° 6a3aTej,bHO HaxoaHTbca

¡ « e  ** H no6e}K ajIa K 6 W  H hkto «a  Hee

3 a 6 p a c u B a jia c b  OHa MHoro p a 3 . H u le r o !

n u a ^ H ? 61“ “  1,3 BT° POñ ° MyT- H  T3M nOBTOpHJiaCb T3 HCTO-
p h. H o  Ha nocAeAHeM 3 a ó p o c e  uiHyp HaTHHvjicjr —- ^ vn rn  &

y. C>Ma 0Ka3a^acb myKoñ KmiorpaMMa Ha tph.
Heñ c h Í T ! 1611 flMe KpynHbix OKyHeft, Ha c o c e a -
S p ™ 5 c » “ » c „ r TL T L TafiM eB' fi ” e  H ° » » * a S S .

bot-bot ap orH er  yaH an m e, H aranercH  a e c Ka> ’ °
saMenaeuib hh HepHbtx, MpaHHbix eaeñ, Ha- 

bhcihhx Haa 6eper0M, hh Mopocamero aoncaa hh CKojtb3KHy

BoaoBÍpoí3 KOTopHe Wwmc phckom
B c e ^ ™ bS eJ r ° MeTPa n p ° meJI H BBepx n o  K a Hy. H o p o r  
.W h S H a ‘ 3a 6 D om PHr e p e A H y p  HMy’ n 0 fl « p y r ™ *  b h c o k h h  s a -
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KaT'yUIKH H T0pM03HJ10Cb * HaJIbUeM, HO «KpOKOAHA» OTBOeBtIBaJl y 
M3HH Jiecny MeTp 3a MeipoM. Ho He 6e3 KOHua >Ke ôopoTbcn! Mh- 
HyT nepe3 riHTb puôa BbiAoxjiacb, h h noTHHyji ee k ceôe.

Y BH /ieB  MeHH, oH a 3aM eT ajiacb , ' h BOAa 6yAT0 O K pacH flacb b 
KpacH bifi UB6T. T e n e p b  c r a j io  noHHTHo, hto  sto 6hji TaÜMeHb. 
T aM , FAe oh  6hjich, B b ip a cT a jio  K p acH oe njiaM H. T a x o e  B n e n a u ie -  
HHe npOHCXOAHJIO OT pO3OB0rO XBOCTa, KOTOpblM OH ÔecnpeCTaHHO  
6hji h3 CTopoHbi b e r o p o H y . M ero  TOJibKo oh He Aejrajr! BbiCKaKH- 
B aji H aB ep x , T pnc rojiOBOH, hocom TbiKaJicn B rjiy ô b .

HaKOHeu, TanMCHb noATHiiyT k caMOMy 6epery. Ero ronoBa, 
npnnoAHHTaH Ha uinype, HaxoAHJiacb yn<e b  B03Ayxe, cepeópueroe 
Tejio c  HepHbiMH KpanHHKaMH Jiencajio b BOAe Ha k3mhhx. JX&Jib- 
me th h y Tb 6biJio ynce nejib3n: TafiMeHb ôbiji aobojibho 6ojibinoH, 
KHJiorpaMMOB Ha uiecTb,% h JiecKa Monna oôopBarbCH.

B pacKpbiTofi nacra cpeAH peAKHX oerpbix 3yôoB 3acTpnjia 
CjiecHa. KpionoK boh3hjich b iuokhioio ry6y.

HHKOJiaft, yBHAaB MOK) Aoôbiny, noèemaji ko Mue. Bpocns 
cnmiHHHr Ha ôeper, *n HaKJionujicH k pbiôe h nonpoôoBaji cxBa- 
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OiuajieBiuHH TaHMeHb MeAJienno njibiji noBepxy OKOjio ocTporo
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nopora h mcjikhh  AO>KAb Hcne 
Abi. PoBHbie CTyKH cepAua nped 

B 6opb6e npouijio MHHyTb 
HblX MHHyTÎ TailMeHb VMaHJICH

MeHH
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rajK eA ö B3ij,oxHyB, a  Bce-TaKH BHOBb n o m eA  K n o p o r y . H a  
toh aM e, rA e y iu eA  TañM eHb, CKOAbKo a hh aobha, noKJieBOK He 
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B3H/I3 c  n e p a o r o  3 a 6 p o c a .  H n o rteen . T opM 03 Ha K aTyuiKe 3a îp e -  
w a j i ,  c e p A u e  3 a M ep jio . M a p  aah mchh c y 3HAca. Oh B ecb  BMecTHA- 
c a  b to n e o o j ib u io e  npocTpaH C TBo, r a e  A ecK a p e 3a jia  BOAy. bh- 
Aea BbiCKaK HBaiouiero h3 p e n n  TafiM eHa h Ö oA bine H n n ero , UJyM 
n o p o r a  h MejiKHH AOjKAb H cne3AH. M nH yTbi BMecTHAHCb b  c e k y B - . 
Abi. I oBHbie CTyKH c e p a u a  n p esp a íñ A H C b  b ApoÓHbie.

B óopbóe npouijio MHnyTb AecaTb — orpoMHeñuiHx h npenpac- 
Ubix MHHyTÍ TañMeHb VMaajica. Ilajibubi npyrajiH KaTyuiKy — pbi> 
r.a noAxoAHjia k 6epery Bee öjihjkc h ÔAHKe. O, Tenepb a onur- 
Hb:n puÖaK — Taihieiib He yñAeT! B 3y6ax y MeHa 6 ha aa^ar 
ÄJIIlHHblH HOHÍ.

HaÜAa na 6epery OTAoroe Mecro; a BbiBeA TyAa puôy. Tafi- 
Meiib AeaoA y mohx nor. C pa3Maxy a yAapwA ero hojkom b chh- 

roAOBu. B T3KHX CAynaax CMepTb Hacrynaer Mrnô v

: Pbi6a noA hojkom H3ornyAacb h, noAnpHrayB, ôpocHAacb h 
CKpbiAacb b rAyöHne.

f t CToaA H3yMAenHbiH. Kan sto motao CAymrrbca? Benone Bce 
CT3AO nOHaTHO: KOIien H0>K3-. A3BH0 6bIA CA0M3H, a KOBO Ha CnH- 
ne OKasaAacb Tanoñ toactoh h npoqHoñ, hto hohí, He npoöHB ee 
CKOAbSHyA BHH3. ’
 ̂ H BHOBb HOJK b syóax. BerAeu .xoTa h yuieA,. ho ÁecKy He 
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BbiÓpocHB TañMena AaAeKo na 6eper, a noAomeA k hcmv. 
yMHpan, Oír MeHHJicH b OKpacKe. Po3obhö xboct npeapamajicn b̂ 
CHpeHeBbiH. Mepune KpanHHKH na 6onax BHAeAaAHcb Bce peaae

OAeAyionree yrpo 6hao coAneanoe. Mh ompaBHAHcb HaP Heto- 
thh> h k Beaepy Apyroro AHa npHHecAH MHoro ceMaa uchhhx



"On the Rivers of the Altai" 
by Vasili Tsikunov

translated from Rybolov-Sportsmen (Moscow,1959) by G. L. Penrose 
January 1987
translator's note: The writer will describe most of the fish in some detail and 
the reader can hazard his own identifications. However, to get started, I can 
offer_ the following suggestions based on A. J. McClane's Standard Fishinq 
Encyclopedia and on G. U. Lindberg and A. S. Gerd, Dictionary of the Names ofFreshwater Fish of the USSR (in Russian). ------ ----------------

taimen— Hucho taimen, an Asian salmonid. reaches 150 pounds.
shchuka— pike, probably Esox lucius.
lenok— Brachymystax lenok. a trout-sized salmonid.
okun— Perea fluviatilis, a large river perch.
nel'ma— Stenodus leucichthys, a Siberian white salmon.
kharius— Thymallus articus, grayling.
elets— probably Leuciscus~leuciscus, a dace.
nalim— common except in the Biya, this is Lota lota, or burbot.
Taking taimen on a spinning outfit is no less exciting than fishing for the 

northern or the Caucasus salmon. The battle with a 30 to 40 kilo fish that 
requires all one's skill and experience for a successful conclusion compares 
very well in every way with anything that salmon can provide. And, to take the 
fish from June into late autumn, to travel through beautiful and wild country, 
to tempt disaster in dangerous rapids, and to spend your nights around a bonfire 
under a giant cedar all contributes to the special fascination of stalking 
taimen in the Altai.

Among the best rivers for rod and reel fishing in the Altai region are the 
Biya, Katun, and Charysh in the Ob system and the Irtysh tributaries, the Uba 
and the Bukhtarma. All of these are mountain streams and are quite similar to 
one another. With the exception of the Biya, they originate in glaciers. They 
are full of rapids in their upper reaches, the bottoms throughout are strewn 
with boulders, and their banks are steep and rocky. They feature a seemingly 
endless alternation of runs and pools interspersed with rapids. The roughest 
water is very dangerous for boats and rafts. They may be wide and studded with 
huge rocks, or narrow and heavy rushing between high banks. In all cases, the
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current throws up high waves and the occasional whirlpool. At times the rivers 
widen into several slow, shallow channels that are easy to float. The rapids 
are generally short, never more than 500 meters. The runs can continue for as 
far as a kilometer.

THE BIYA is the only one of these streams that does not have its origins in 
the glacial valleys of the Altai range. It flows instead from lake Telets. It 
is about 400 kilometers long, in its upper reaches the Biya is a typical 
mountain stream that courses through inspiring and wild country. From its 
source to the town of Rutochak is a distance of some 70 kilometers in which 
there are several bad rapids. Local rivermen run the rapids in rafts and boats, 
but this is not recommended for the inexperienced. The banks are such that it 
is not difficult to line your boat down. The Biya's pools are deep and some are 
almost still water. In such pools you can test your skills against taimen that 
weigh almost as much as a man. It is a very cold river, flowing out of Lake 
Telets at 5 degrees centigrade and only in summer does the temperature in the 
lower river reach 15 degrees centigrade. From the lake to the confluence with 
the Pyzh the Biya is almost always clear. The entire system clears after the 
snowmelt discoloration is flushed in early June. From this time on into late 
October there are taimen to cast to in the Biya. As is the case with all the 
Altai rivers, the Biya can be knocked out of shape for several days by heavy 
summer rains, but it clears quickly. Though it is the wildest of the Altai 
streams, dozens of rafts float it each day and one often meets local fishermen. 
The banks are lined with summer pastures and patches of wild raspberries and 
currants.

From the town of Biisk to Turochak on the middle river is 200 kilometers by 
car. The distance from Turochak to Lake Telets has to be done on foot or 
horseback. Boats are available at Turochak and at the lake. The 300 kilometer
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float from Turochak to Biisk offers plenty of fishing. Available fish include 
taimen, shchuka, lenok, okun, nel'ma, kharius, and elets.

Summer is hot in the Altais, though every day there is a cool north wind 
except on the lower rivers. Flies and mosquitoes are, unfortunately, thick.

THE KATUN is of interest to sportsmen only from Siminski bridge to the 
confluence with the Biya. There are many good pools that give up taimen of 
unusual size. The nel'ma, however, is the most abundant fish in the Katun.
They are caught during their spawning run from the Ob. The best fishing is from 
the vicinity of Maima on down to the mouth. Above Maima, nelfma are rarely 
taken. The Katun can be fished from the bank, but a boat is much more 
effective. It is best to bring your own boat, but they can also be rented from 
local fishermen. From Maima to the mouth the Katun is a safe and interesting 
float trip. From the headwaters to Siminskii bridge is 150 kilometers by stream 
and the river is wild and impassable in many places. The banks are steep, the 
pools are few and hard to fish, though there are good kharius and lenok and the 
taimen are unusually large. The Katun clears only in September, but then runs 
free of discoloration until November. Because the better sections of the lower 
river are quite accessible, the Katun has to be considered very fishable by 
comparison with more remote streams in the region.

THE CHARYSH can be reached in two ways. To get to the headwaters you go 
from Biisk to Ust Koksa, a 500 kilometer trip by car, and then you hike another 
50 kilometers to the river. Experienced rivermen can float the stream from this 
point down to Charyshkoe. The second way involves an auto trip from Rubtsovsk 
to Zmeinogorsk and thence on to Charyshkoe. You may find boats at Charyshkoe or 
you can build one. The float from Charyshkoe to the confluence with the Ob 
covers about 200 kilometers, but there are several places to quit the river that 
are within hiking distance of the railroad. The Charysh has many pools, the 
bank is beautiful, and there are no dangerous rapids below Charyshkoe. The fish
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here are taimen and nelrma. The size of both increases in the lower river.
There are fewer large taimen here than in the Biya. You may also pick up the 
occasional shchuka and okun, there are plenty of kharius and elets, and some 
large nalim. The river's total length is 400 kilometers. It clears in early 
June. Spoons produce through October. The usual high water caused by mountain 
rains are not a serious problem. All considered, this river provides the best 
and most varied fishing in the Altais.

THE UBA is a beautiful river. It flows between densely forested granite 
cliffs. There are dozens of bad rapids, the worst of them called Big Ubinskii, 
the longest and most beautiful in the Altai. This bad water roars on for 7 
kilometers in which the river loses 75 meters of elevation. Only very 
determined and experienced men run this rapids. Such a man is Constantine 
Kovalev who lives near the rapids and has run them many times on a small log 
raft. As for me, I lost a boat trying to line it downl The Uba is formed by the 
confluence of the Belaya and the Chernaya and flows a total of 300 kilometers. 
From the headwaters to Big Ubinskii rapids is 100 kilometers of difficult water, 
most of it too dangerous to drift, but all of it passable by lining the boat.
The Uba is a safe float only below the big rapids, but even here one has to know 
the river well and be skilled at manipulating the raft or boat with a pole in 
tight places. The Uba produces medium sized taimen, up to 10 kilos; numerous 
shchuka and okun; some nalim and nelma; and many kharius. The river is uniquely 
beautiful and settlements are found only after Berbukinskoe which is 30 
kilometers from the railroad at Shemonakha. The upper river can be reached by 
narrow gauge railroad which runs from Leninogorsk to the Golukh lumber camp. At 
the camp you might talk somebody into building you a boat. It is also possible 
to go from Ust-Kamenogorsk to the lumber camp at Karaguzhikha by car. This 
route takes you by the Big Ubinskii rapids. It is hard to find boats below the 
rapids, but you can always knock together a log raft. The Uba, like the
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Charysh, clears in June. August and September may bring rains that muddy the 
water for several days.

THE BUKHTARMA has a milky color all summer long and turns clear and blue- 
green only in late August or early September. Autumn rains do not affect this 
river. The upper river, before it is joined by the Belaya, is all white water 
and the banks are steep. Drift fishing is possible only below the Belaya 
confluence, but it is quite impossible to find a boat here and thus, the 
building of a log raft is necessary. While the river is not particularly 
scenic, it holds lots of fish, and is particularly noted for its taimen. In the 
lower river nel'ma, okun, and shchuka are also present. In all, it flows 400 
kilometers, has many pools and difficult, brushy banks. It is also hard to get 
to. One must go up the Irtysh from Ust-Kamenogorsk to Gusinaya by steamboat. 
From there you can get to Zyryachovsk by car, but the final 100 kilometers to 
the river have to be hiked on foot.

In addition to these rivers, there are, of course, innumerable smaller 
streams in the area, and all of these are of some interest to sportsmen. Few 
are wider than 50 meters and many have deep holes that are rich in taimen and 
kharius. It is especially exciting to fish for taimen in such small waters. In 
many holes you can see 10 kilo fish casually finning. The Pyzha, Sarakoksha, 
and Lebed are important Biya tributaries. The Katun receives the Sima, Ursul, 
and the Koksu. Local fishermen on the Inja, a Charysh feeder, regularly derrick 
out 20 kilo taimen on very primitive outfits. The Uba system includes the 
Belaya, the Chernaya, the Stanovaya, and the Beloporozhnaya. The Chernovaya, 
Khamir, and Turgusun feed the Bukhtarma system. All of these have sporting 
significance. You should pay particular attention to the mouths of these small 
streams early in the season, in June. The spawning taimen concentrate here 
before heading upriver. All of these waters clear by June, and, as you would 
expect, they clear quickly after autumn rains.
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The basic sport fish of the Altai rivers are the taimen, lenok, kharius, and 
nel'ma. All belong to the salmon family and all have an adipose fin. There are 
numerous other fish as well. Large nalim, shchuka to 3 kilos, and many dace, 
called chebak in the Altai. I have caught as many as 150 in a couple of hours. 
Baitfish in the Altai waters include bullheads,loach and gudgeon.

THE TAIMEN, unlike the salmon does not migrate to the sea. He spends his 
entire life in the Siberian freshwater river systems. He may reach a length of 
3 meters and can grow as heavy as 100 kilos. Casters regularly take 30 kilo 
fish. The taimen compares very well with the salmon as a fighter. His body is 
faintly reminiscent of the pike in profile, but he has a much broader back and a 
rounder head. His mouth is huge with strong canine-like teeth canted slightly 
back into the throat, and the jaws are very heavy. The coloration is very 
attractive. Dark pea-sized spots are arranged in "x's" on a grey background.
The tail is bright red and the fins are grey like the body color.

The taimen spawns in May and June in the many small tributary streams and 
creeks. He begins his run while the lower river may still be iced over, but the 
first freshet of spring has already found its way into his pool. After spawning 
he drops back down to the main river in slow stages, holding in the pools and 
runs as he goes. By September he is in the main stream, to lie in the deepest 
pools until the next spring. He may winter over in his spawning stream, but the 
pools must be at least 5 meters deep to allow this. In June the taimen goes on 
a post-spawning feeding binge during which he hits anything that moves, and he 
hits it hard! His strike gets softer as the summer progresses, especially 
during daylight hours. At night throughout the season he will hit a spoon hard. 
In small streams fishing is best early and again late in the day. In the large 
rivers, in the deepest holes he comes to the bait best during the day. In late 
August he again feeds well. The closer to fall it gets, the more violently he 
attacks anything that lives or appears to.
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Taimen seem to be conscious of hierarchy. The first fish to hit in any 

given pool will likely be the biggest one that it holds. After that, the fish 
come almost in descending order of size. After taking several fish from one 
pool it is good to move on and rest it for at least a day. At the same time, 
should you take a very large fish on the first cast, it is certain that other 
good ones are present and you should continue casting. The strike is strong, 
but not sharp. Only on occasion does he hit hard, run, and leap clear of the 
water. When he indulges in aerial displays it is nearly always as a result of 
having been hooked on short line near the boat or close to shore in shallow 
water. When the strike comes in the depth of his pool, the spoon just stops. 
Once the hook is set, the taimen drops to the deepest part of his hole and then 
slowly and powerfully strips off line. This first run may take some 80 meters 
off your spool and it is virtually impossible to stop with all but small fish.
He will depend on his strength alone, seldom running down a rapids, preferring 
to stay in his pool and slug it out. No doubt, the most exciting taimen is the 
8-15 kilo fish. He is fast as well as strong and can take both your skill and 
your equipment to the limit. The 20-30 kilo fish fights a slower, but still 
strong battle. He will sulk on the bottom shaking his head until he weakens and 
then he will roll on your line. The fundamental rule is to keep the fight 
within the capacity of your equipment. The taimen is a predator. If your spoon 
passes through his window, he will take it, generally from the side.

The flesh of the taimen is very delicate, red in color, and very tasty. The 
taimen in lake Telets are different from the river fish. They have heavier 
bodies, are darker in color, and they spawn in the fall. Casters regularly take 
40 kilo fish in the Biya outflow from the lake.

THE NEL'MA is physically very different from the taimen. It has large 
scales and is a bright silver color. Its tail is grey, and it has no teeth. It 
will average 6-8 kilos, though rare individuals can reach 25 kilos. It lives
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out its life in the quiet waters of large rivers such as the Irtysh and the Ob. 
The spawning run into the mountain streams occurs in August. The Ob nel'ma run 
very heavily in the Charysh and the Katun. The Biya does not have runs every 
year. Irtysh fish ascend the Uba and, in especially heavy runs, the Bukhtarma. 
The distance the fish travel rarely exceeds 100 kilometers from the home stream. 
In addition to the migratory fish, there are some resident nel'ma in the smaller 
rivers. These latter will never exceed 6 kilos, but are not as fatty as the 
migrants. The resident fish can be taken year around, and in lake Zaisan they 
are caught in good numbers through the ice.

The n el/m a s t r ik e  i s  s ig n a l le d  to  th e  a n g ler  when th e  spoon s to p s  g e n t ly .

I t  i s  im m ed iately  e v id e n t  th a t  you have n o t g o t  a taim en or  a p ik e . G e n e r a lly , 

a f t e r  a few  m inu tes th e  nel'm a tu rn s over on h i s  back and can be cranked i n .  In

rare c a s e s ,  a sm a ll nel'm a may w allow  b r i e f l y  on th e  su r fa c e  and th en  r o l l  on

h i s  back . The nel'm a r e q u ire s  no p a r t ic u la r  s k i l l  t o  la n d , though i t s  s o f t  

mouth can d e fe a t  th e  o v e ra n x io u s. The nel'm a th a t  m igrate  up from th e  Ob do so  

in  v e r y  la r g e  s c h o o ls ,  but th e  l o c a l  f i s h  are  found s in g ly  or in  p a ir s .  One 

sh ou ld  change to  another p o o l a f t e r  ta k in g  s e v e r a l  f i s h .  The n el'm a p r e fe r s  th e  

q u ie t  backw ater near th e  bank, s low  p o o ls  w ith  c la y  bottom s, and th e  p o c k e ts  

behind  la r g e  b o u ld e r s . The nel'm a i s  c o n sid ered  by many to  be b e t t e r  e a t in g  

than th e  taim en or k h a r iu s .

THE LENOK, which l o c a l s  c a l l  th e  uskuch , i s  m ost w idespread  in  th e  Katun 

sy stem . I t  i s  rare in  th e  B iy a , rarer  s t i l l  in  th e  Charysh, and I have n o t  

found them a t  a l l  in  th e  Uba or Bukhtarma. E v id e n tly , th e  I r ty s h  system  h as no 

le n o k . The len ok  spawns a b i t  e a r l i e r  than th e  ta im en . A fte r  spaw ning,

to g e th e r  w ith  th e  k h a r iu s , th e  lenok  fo llo w  th e  spawning taim en in  ord er to  fe e d

on th e  r o e . The len ok  i s  a v e r y  p r e t t y  t r o u t - l ik e  f i s h .  I t  has th e  same b la c k

s p o ts  a s  th e  ta im en , but th ey  are  d is t r ib u t e d  on a b row n ish -grey  background.
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The tail is rose colored with a bright violet shading, the pectoral fins are 
yellow, the back is irridescent. The teeth are very fine.

Lenok are taken in mixed bags with taimen on spoons. But it is really most 
sporting to take them with artificial flies or grasshoppers. This latter method 
°ffers fast, exciting, and very productive fishing. Lenok hit hardware only 
towards fall. The strike is not so heavy as that of the taimen and often comes 
close to the bank within the angler's vision. If spoons are used they should be 
fished with an erratic retrieve. The lenok is a fine game fish. It fights hard 
and long and is often lost both because of the vigor of its resistance and the 
softness of its mouth. Finesse, not force, takes lenok. They are not hard to 
find on the stream. They like the backwaters under the cover of foam patches 
and the downstream sides of large rocks just out of the main current. The 
average lenok runs 2-4 kilos in the Katun, though 8-10 kilo specimens have been 
landed.

THE KHARIUS i s  th e  m ost p l e n t i f u l  o f  th e  A l t a i  g a m efish . He spawns in  May 

in  th e  v e r y  sm a ll fe e d e r  c r e e k s . To reach  h i s  spawning stream  he n e g o t ia t e s  

c o u n t le s s  w a t e r f a l l s ,  some a s  h igh  a s  two m eters . T h is spawning run o f  th e  

k h a r iu s i s  one o f  th e  p r e t t i e s t  s ig h t s  on any sm all r iv e r .  A fte r  spawning he 

rem ains in  th e  stream  u n t i l  l a t e  f a l l ,  h o ld in g  in  p a ir s  in  th e  p o c k e ts  and 

h o le s .  The la r g e s t  f i s h  f a l l  back downstream in  autumn, w h ile  sm a ller  o n es  w i l l  

w in te r  over  in  th e  c r e e k s . I have seen  t h i s  m ost o f te n  in  th e  Katun sy stem .

The coloration of kharius changes with his surroundings. Depending upon water 
color and the bottom, he will be blueish silver, or black, or bright silver. A 
generalized color scheme would be a smoke grey body with a light rose shade on 
the tail. The dorsal fin is, of course, particularly pretty. Kharius is a 
strong, quick, and cautious fish. His average weight is .5 kilos, but the Biya 
holds individuals weighing up to 2 kilos. Siberian locals catch great numbers
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kharius on grasshoppers and artificial flies— one hundred in an evening is no 
surprise. In the early season, worms are a good bait.

As fo r  th e  o th e r  gam efish  in  th e  A l t a i ,  th e  shchuka, and okun a re  found , o f  

c o u r se , in  th e  low er reach es o f  th e  la r g e r  r iv e r s .  Nalim  come w e l l  t o  l i v e  b a i t  

a t  n ig h t  in  th e  main stream s in  th e  f a l l  where deep f i s h in g  w ith  w ire  l i n e  

produces e x c e l le n t  r e s u l t s .

Good equipment is essential in Altai fishing. Above all, good quality 
treble hooks are necessary, and you will need a lot of them. Taimen easily 
straighten hooks. It is better to use large hooks and miss a few small fish 
than to miss the chance to land a really big one that you have come thousands of 
kilometers to battle. Hooks get dull fast on these rocky streams, so a file or 
hone is also important to have along. Spoons should be of good quality, the 
heavier the better. I make my own from brass. They are 1.5 mm thick and 120- 
150mm long with two hook hangers— one on the business end and one in the middle. 
Color makes a difference. In the upper streams dark bait fish predominate, so 
dark spoons are preferred, though natural brass will do. In the lower stretches 
a tinned finish is most productive. Taimen, by the way, will also take an 
artificial mouse made from rags and squirrel or badger tail. This bait should 
be fished rapidly back against the current to imitate a swimming rodent.

For n e l'm a , u se  th e  same sp oon s, o f  s l i g h t l y  sm a ller  s i z e ,  th a t  work fo r  

ta im en . Any sm a ll spoon or sp in n er  worked w ith  an e r r a t ic  r e t r ie v e  w i l l  ta k e  

b oth  k h ar iu s and le n o k .

Heavy s in k e r s  are  a must— a s much a s  50—70 grams. In  sm a lle r  w ater  t h i s  

w e ig h t can be h a lv e d . You can do w ith o u t bob b ers, bu t i f  you f e e l  you must u se  

them, b r in g  a lo n g  th r ee  tim es a s  many a s  you th in k  you w i l l  n eed . Taimen te a r  

them o f f  and smash them in  th e  l a t e  s ta g e s  o f  th e  f ig h t  w ith  t h e ir  r o l l in g  

t a c t i c s .  S w iv e ls  and r in g s  shou ld  be o f  h igh  q u a l i t y  and sh ou ld  be ca p a b le  o f
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bearing at least 25 kilos. Clearly, your everyday terminal tackle will not do 
in the Altai.

Many anglers use heavier line than is necessary. One hundred fifty meters 
of .8 or .9mm nylon is sufficient. Once, after losing my outfit in a capsizing, 
I used a reserve reel with .6mm nylon on a silver fir branch and was able to 
land dozens of taimen up to 37 kilos. Of course, I lost several large fish on 
this tackle. Your reel should have sufficient line capacity to handle the 
largest possible taimen and, most important, it must have a good drag system.

Rods are a matter of personal taste. Mine are homemade with a fir butt and 
a split bamboo tip. A very stiff rod is not desirable because it means too many 
lost fish. If you plan to cast for really large taimen from a boat, you will 
find that a rod more than 2.5 meters long is a handicap since it tires the 
angler and makes landing the fish a very awkward operation. Local fishermen 
prefer, and do very well with, fir rods. They are light, durable, elastic, and 
much preferred over birch or birdcherry.

Over the past several years I have fished from boats, from rafts, and from 
the bank. Drift fishing from a boat or raft is without question the best way to 
go. From a boat the angler can pick his spot to cast and can position himself 
with the anchor in a fight with a big fish. A boat also means recovery of 
dozens of spoons that would otherwise be lost. It is best to have a partner 
with you in the boat on these mountain streams. I always inquire about a new 
stretch of water from the local residents. The lumbermen are particularly 
knowledgeable. If I discover that there are dangerous places to negotiate I 
always go well ahead of the rapids and look it over carefully before deciding 
whether to run it or to line the craft down. Rather than risk disaster, I most 
often work the boat on the rope from the bank unless conditions make that 
impossible. .
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Rubber b o a ts  a re  n o t w orth much h ere  in  th e  A l t a i .  A kayak i s  n o t a bad 

c h o ic e  i f  i t  has two s e a t s  and a s o l i d  bottom . The b o a t must be sound, e a s y  to  

h a n d le , and cap ab le  o f  c a r ry in g  a c e r ta in  amount o f  w e ig h t . F la t  bottom ed b o a ts  

a re  g r e a t  to  f i s h  from , b u t do n o t h and le w e l l  in  heavy w a te r . F orget your  

o a r s . We u se  o n ly  p o le s  and p ad d les in  th e se  w ild  r iv e r s .  I t  i s  s im p ly  to o  

d i f f i c u l t  to  g e t  a s w i f t  resp onse in  t i g h t  p la c e s  u s in g  o a r s .

You sh ou ld  alw ays have a cou p le  o f  anchors aboard. One sh ou ld  be l i g h t  and 

th e  o th e r  heavy enough to  h o ld  in  s tr o n g  c u r r e n t. Both sh ou ld  be made f a s t  to  

th e  bow. The l ig h t e r  one i s  u sed  o n ly  when you want to  s lo w  your d r i f t ,  an 

e s s e n t i a l  t a c t i c  in  f i s h in g  a lo n g  p o o l c a r e f u l ly .  W ithout th e  l i g h t e r  anchor  

you w i l l  e i t h e r  z ip  through good w ater or be blown w i l l y - n i l l y  by th e  w ind in  

open s t r e t c h e s .  The b oa t sh ou ld  be run c lo s e  to  th e  bank in  such  a way th a t  you  

can c a s t  to  th e  main c u r r e n t. I f  th e r e  i s  a c h o ic e , I have found i t  b e s t  to  

c a s t  from th e  low er bank to  th e  h ig h e r .

k® tim es when a b oat cannot be found, or  made, and you w i l l  be  

o b lig e d  to  make do w ith  a r a f t .  A r a f t ,  o f  c o u r se , i s  hard to  h o ld  a t  an ch or, 

so  you w i l l  be p a ss in g  up some good w a te r , i t  i s  a l s o  v e r y  d i f f i c u l t ,  som etim es  

in p o s s ib le ,  t o  g e t  a r a f t  back up r iv e r .  When fo rc e d  to  em ploy a r a f t  i t  i s  

b e s t  to  f i s h  from th e  bank, u s in g  th e  r a f t  o n ly  to  g e t  from one p o o l t o  th e  

n e x t .  W ithout doubt th e  l e a s t  p ro d u ctiv e  way to  f i s h  th e  A l t a i  stream s i s  t o  

f i g h t  your way through th e  brush a lo n g  th e  banks. On th e  la r g e r  steam s i t  i s  

h a r d ly  worth th e  e f f o r t  i t  ta k e s  to  pack enough s u p p lie s  fo r  a month on your  

back . The sm a ller  s trea m s, a s  I  have a lre a d y  n o te d , are  o f te n  more f i s h a b le  

from th e  bank. I have ren ted  h o r se s  fo r  sh o r t  t r i p s  a lo n g  th e  fe e d e r  c r e e k s .

As i s  th e  c a se  in  any f i s h in g ,  s u c c e s s  depends to  a la r g e  d egree  upon your  

a b i l i t y  to  read th e  w a ter . In th e  A l t a i  stream s t h i s  i s  n o t v ery  d i f f i c u l t .

The s tr u c tu r e  o f  th e se  w aters v i r t u a l l y  sh o u ts  "FISH!" Taimen a re  found in  th e

h o le s  and b a s in s  on sm a ll stream s and a t  th e  heads and t a i l o u t s  o f  th e  p o o ls  on



-13-
th e  la r g e r  w a te r . During th e  m id -season  taim en do n o t h o ld  in  th e  m idd le o f  th e  

p o o ls .  In  June th e  taim en are  found in  th e  f a s t e r  runs and in  sh a llo w er  w ater  

than a t  o th e r  tim es  o f  th e  y e a r . In  th e  f a l l  you tak e  taim en from th e  d e e p e s t  

h o le s ,  though th e y  s t i l l  e x h ib it  a s l i g h t  p r e fe r e n c e  fo r  th e  upstream  and 

downstream e d g e s . Taimen w i l l  a l s o  h o ld  in  th e  s l i c k  behind a la r g e  b ou ld er  in  

m id -c u r r en t.

When d r i f t in g  a lo n g  th e  bank you sh ou ld  drop anchor a s  soon a s  you f e e l  a 

s t r i k e .  I f  you have to  hau l anchor to  f ig h t  a b ig  f i s h  you can p o le  back  

u p r iv e r  to  th e  same sp o t  to  c a s t  a g a in . I f  you have th e  t im e , i t  i s  a lw ays b e s t  

to  f i s h  b oth  s id e s  o f  a good lo o k in g  p o o l . A t a bend in  th e  r iv e r  you sh ou ld  

f i s h  from th e  in s id e  o f  th e  cu rv e . F ish  th e  low er s id e  o f  a c o n f lu e n c e . D o n 't  

n e g le c t  th e  s h a llo w s . In  th e  la r g e r  r iv e r s  taim en w i l l  ch ase  minnows h ere  e a r ly  

and l a t e  in  th e  day. Both taim en and nel'm a o f te n  r e v e a l th em se lv es  a s  th e y  

s c a t t e r  b a i t f i s h  to  th e  su r fa c e  in  such  p la c e s .  As a g en e r a l r u le ,  th e  sp eed  o f  

your r e t r ie v e  sh ou ld  s lo w  a s  th e  sea so n  p r o g r e s s e s . The c lo s e r  to  f r e e z e -u p  i t  

i s ,  th e  s lo w er  and deeper you sh ou ld  f i s h .

I t  i s  n o t e a sy  to  g e t  to  th e  f i s h in g  in  th e  A l t a i  m ountains, b u t i f  you do 

make i t ,  you w i l l  have a s to r e  o f  memories to  l a s t  a l i f e t i m e .
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Thvmallus thymallus."kharius."qraylinq

HüSÍJo taimen, "taimen," taimen
i 7 t

T » t
1

Leuciscus leuciscus. "eletls , " dace ^
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Esox lucius, "shchuka," pike
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Phc. 38. Salmo coregonoides Pallas (LXXIV, 1, IlajiJiac ccujiaeTCfl Ha o#hh pncyHOK, b ApxnBe AH CCCP hx ABa).

Phc. 39. JleKTOTHn Salmo clupeoides Pallas, chhthh Coregonus sardinella Valenciennes h rojiOTHn C. merki Günther (23547 BZM).

Phc. 40. Chhthii Salmo peled Pallas (23555 BZM).



Phc. 34. JleKTOTHn Salmo fluviatilis Pallas (23561 BZM). 

Phc. 35. Salmo fluviatilis Pallas (LXXIII, 2).

Phc. 36. Chhthii Salmo coregonoides Pallas (23546 BZM). 

Phc. 37. Chhthii Salmo coregonoides Pallas (23560 BZM)



V. V. Barsukov

1922-1989

On September 3,1989 at the age of 66, Dr. V. V. Barsukov, well-known ichthyologist 
and one of the most senior research workers of the Zoological Institute, USSR Academy 
of Sciences passed away.

The whole creative period of Dr. Barsukov’s life was associated with the Zoological 
Institute where he worked for 37 years; 17 of which he served as director of the Laboratory 
of Ichthyology.

Vladimir Barsukov was born on December 2, 1922 in Tobolsk into a large family of 
teachers. In 1940 he entered the Biological Faculty of Perm University. His studies were 
interrupted by the Second World War. From 1943 to 1945 he took part in military 
operations, was wounded twice and received medal of valor. After the war Vladimir 
Barsukov resumed his studies at the University. In 1949 he began his post-graduate study 
at the Zoological Institute. He completed that study brilliantly, presenting his thesis in 1953. 
This work was published in: "The Fauna of the USSR, the family Anarhichadidae". This 
classical monograph describes the morphological basis for interpreting the main patterns of 
the evolution of wolffishes from the standpoint of functional morphology. This unique work 
remains a standard of icthyological research.

After obtaining his graduate degree, Barsukov worked for 2 years at the Biological 
Station in Borok of the USSR Academy of Sciences and then returned to the Zoological 
Institute where he worked for the rest of his life -  a long journey from a junior research 
worker to head of the Laboratory of Ichthyology. During all of those years his life belonged 
to science and he worked long hours with intensity. His colleagues greatly admired and 
deeply respected him for his enthusiasm, efficiency and devotion to his work.

In 1981, Barsukov completed his main work, "Rockfishes of the Worlds Ocean, their 
morphology, ecology, distribution, dispersal and evolution". This work was the basis of the 
thesis defended by him for the degree of Dr. of Science. In this outstanding work, ideas on 
patterns of speciation were developed and an original approach for interpreting the 
phylogenetic history of rockfishes was presented. Barsukov’s revision of the subfamily was 
based not only on comparative anatomy and functional morphology, but also on ecological 
analyses of more than 120 species. This approach allowed the opportunity tQ consider 
relationships within genera of rockfishes from a new standpoint. Results of these studies 
were reflected in commercial practice.

Barsukov published about 100 scientific works. One fifth of them have been 
translated and published abroad. He visited United States twice, in 1979 and 1981-1982. 
As a result of collaboration with American colleagues, joint works were published.



R. J. Behnke, Colorado State University, wrote after death of V. Barsukov: "I have 
the fondest memories of the friendship of V.V. ("Volodya") Barsukov. He was most 
instrumental in making my 1964-1965 USA-USSR Academy of Sciences exchange visit a 
rewarding and enjoyable experience. His warmth and hospitality during visits to his home 
north of Leningrad remain as memorable events-fishing, swimming and hunting for wild 
mushrooms while discussing the prospects for world peace.

I saw Volodya at the 1979 ASIH meeting in Maine during his visit to the U.S.A. I 
saw him again in 1982 when he was at the California Academy of Sciences. His 1981-1982 
visit to California was a rather sudden event and the California Academy was not prepared 
for hosting the head of the ichthyology department of the Soviet Academy of Sciences. 
Barsukov was housed in a makeshift compartment in the basement of the Academy. He 
enjoyed his visit and thought everything was just fine despite his rather dismal living 
quarters. To put things in perspective, one would have to know of the hardships in the life 
of Barsukov and the toughness of the average Russian. At the end of World War II, 
Barsukov’s army unit was in eastern Europe. With the lack of a transportation network, he 
and his comrades simply walked 2000 miles home, and thought nothing of it.

I once tried to show Barsukov how to make vodka more palatable by pouring it over 
ice and adding vermouth to make a martini. He was a true Russian patriot, however, and 
though such tampering was a desecration. All in all, V. V. Barsukov was one of the most 
honest and decent persons I have ever had the privilege of knowing".

Ur. Vv~¥t~BarsuJcovTwas elected an honorary member of the American Society o

During his career, Barsukov took part in many research expeditions to the Irtish and 
Ob rivers, the Barents Sea, Gulf of Alaska, and Chukotsk Peninsula. In 1957 he took part 
in the second cruise of the Soviet Antarctic expedition on the research vessel "Ob".

Barsukov participated in research, organizational and public activities. He was a 
member of the advisory boards of the Zoological Institute and Leningrad University, a 
member of scientific council on biosphere of the world’s oceans and council on data bank 
of the project 8b HAB.

V.V. Barsukov died when he was at the peak of his creative ability. He was making 
plans for the future and had been working on a manuscript of a new monograph on 
rockfishes (over 1000 pages). During his last hours, he was writing a paper on fossil forms 
of jnetpishes and their relations with recent species. The death of Dr. V. V. Barsukov is a 
severe loss to all ichthyologists and zoologists who knew this remarkable person, man of 
principle, always friendly and willing to help, his memory will forever remain in the hearts 
of his friends.

V f e

E. Dorofeyeva, Z. Krasyukova, 
A. Neelov
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RELATIONSHIPS AMONG THE SALMONIDAE

large mouth N.713 
many small teeth n -753 
large toothed vomer

W.770

on vomer

/
mostly:

small mouth n -783 
small teeth on vomer 
of young only n*720

parr marks absent n -7«3 
two flaps between nostril N-7is 

f  enlarged first supraorbital N-7it 
$ of basibranchial plate N-7ia

V&c

CO V

¡fine teeth 
small mouth 
vomer small, 
shaft short

&
£

/
N-737 slightly notched ethmoid 

cartilage 
light spots 

Palatine'vomer strong ascending pre
teeth form a /  maxillary process n  
"u" shaped gap between palatine- 

band N 7B 3 \vo m er teeth I

notched ethmoid 
cartilage 
palatine-vomer 
teeth form a "T "

H—modified lateral 
line scales

N-879
C 9
C-11
N-753
N-750

Coregoninae
no teeth on maxillary 
one urodermal 
small neural spine on P U j 
< 1 6  dorsal rays 
general loss of teeth

Thymallinae
\

e n  small neural spine on PU2 

w<7» >  t6  dorsal rays
n-»?» no orbitosphenoid \  Salmoninae

n -72« blunt pointed ethmoid cartilage 
N-732 gap between palatine-vomer teeth 
n -753 no ascending premaxillary process 
n -753 postorbitals contact preopercular 
n -753 opisthotic touches prootic 
n -728 reduced dorsal fontanelles in adult

^  anJJ ,CO Ivm* y*f '

" î *  A  I  try  j  t  <  V) ©  C  .2t T  O  9

✓ c - 1 1  well developed stegural 
'  c-11 expanded caudal neural and

B •  Balmk# 1988 
N -  Norden 1981 
C •  Cwondor 1970 
H •  Hotlfik 1982 

InumlM* rafort to
in i b o n  r i f n t n c n l• Salmon idM

•  * 8almeno»dal llnel, Otmaroid» and Arf#ntinoid«l
•  •  «  'T rk n H iv a"  ta lao rl ch aractar

Pretent J increase in size and amount of yolk 
bypass larval stage

in egg

C-11 
c-i

hemal spines 
C-11 neural spine on PU^

large neural spine on P U j 
n -879 parietals separated by 

supraoccipita! 
n -739 small scales (>100  in

lateral line)
NB79 supr8preopercular present 
n -731 curved preopercular 
N-738 dorsal rays < 1 6  
a-9 loss of hypethmoid

* 100)

Satmonidae
* Tetraploid karyotype ( 2n chromosomes 1

•  n -739 Axillary pelvic process
• N-752 Three upturned caudal vertebrae ( two ural centra)
♦ n -743 Parr marks in juveniles
• n -752 Three post cieithra 
• n -752 Mesopterygoid toothless

• • * c-27 Last four hemal spines and parhypural fit together ( peg and socket)
•  n -752 Adipose fin present
•  n -752 Oviducts incomplete or absent

• • • n -752 Mesocoracoid present
•  •  •  n -752 Opisthotic present 

Principal caudal raysa 19 
Three epurals 
Full neural spine on PU3
Two hypurals (ventral) on 11^4 hypurals (dorsal) on U ,  ,
1 long, 2 short uroneurals

•  • • C  27
• ••c-11
• • *c-11
•  •  ?  C-9



Oct. 12, 1990Professor Robert Behnke 
Dept, of Fish Biology 
Colorado University 
Fort Collins, Colorado 80523

Dear Professor Behnke;

Enclosed are the slides and article published in a local newspaper as I 
premised. I am also going to send you more slides of "limba" (blunt 
snouted) and lenok (sharp snouted) when I recieve copies.

It is exciting to discover first hand a new species of fish. The fish 
on slide #1 I caught in slow moving water. It was the first limba to 
be caught. It was on the Kiundiudey river east of the Lena river. The 
Kiundiudey flows slightly south of the Arctic Circle.

We began approx. 200 km. up river. The ratio of lenok to "limba" was 
about 8 to 1 at that point. As we traveled down river the ratio de
creased. On the fifth day it was about 3 lenok to 1 "limba."

In the Tuva republic 9 limba were caught. They were called lenok by 
the Tuvans.
If possible, can you send me a report on the fish we sent to you. I 
am also curious as to what scientific name will be given to the fish.

I Will becurrently writing an article in Fly Rod and Reel magazine 
on this exploratory trip. You have been extremely helpful on your 
findings. I look forward to hearing iron you.

tit nr’p>-rfU \r

Lee Hartman
Soviet Sports Connection 
R.D 1, Box 287-G 
Pennsburg, Pa. 18073



Colorado
State

University

Department o f Fishery and 
Wildlife Biology 

Fort Collins, Colorado 80523 
(303) 491-5020 

FAX (303) 491 5091

N o v e m b e r  9 ,  1 9 9 0

D r . W i l l i a m  N . E s c h m e y e r  
D e p a r t m e n t  o f  I c h t h y o l o g y  
C a l i f o r n i a  A ca d em y  o f  S c i e n c e s  
S a n  F r a n c i s c o ,  CA 9 4 1 1 8

D e a r  B i l l :

I  m u s t  t e l l  y o u  t h a t  I 'm  t h o r o u g h l y  im p r e s s e d  w i t h  y o u r  g e n e r a  o f  
f i s h e s  b o o k .  T h e  a m o u n t o f  i n f o r m a t i o n  t h a t  w a s  a s s e s s e d ,  
s y n t h e s i z e d ,  a n d  i n t e r p r e t e d  i s  s i m p l y  m in d  b o g g l i n g .

I f  y o u ' r e  r e a d y  t o  s t a r t  w i t h  u p d a t i n g  a n d  r e v i s i o n ,  I  h a v e  a  
p r o b le m  f o r  y o u  c o n c e r n i n g  t h e  g e n u s  B r a c h v m v s t a x . Y ou l i s t :
p -r a c h v m v s ta x  d e s c r i b e d  b y  G ü n th e r  1 8 6 8 ,  b a s e d  o n  S a lm o  c o r e g o n o i d e s  
P a l l a s  1 8 1 1  —  t y p e  b y  m o n o ty p y . T h e  p r o b le m  c o n c e r n s  t h e  f a c t  
t h a t  m o r e  t h a n  o n e  s p e c i e s  o f  B r a c h v m v s ta x  e x i s t s  a n d  t h e  
u n c e r t a i n t y  o f  a s s i g n i n g  P a l l a s '  n a m es l e n o k  ( 1 7 7 3 )  a n d  
c o r e a o n o i d e s  ( 1 8 1 1 )  t o  t h e s e  s p e c i e s .

D u r in g  t h e  p a s t  f e w  y e a r s ,  s p o r t  f i s h i n g  i n  S i b e r i a n  w a t e r s  h a s  
b e c o m e  i n c r e a s i n g l y  p o p u l a r  w i t h  A m e r ic a n  a n g l e r s .  Som e o f  t h e s e  
a n g l e r s  a r e  g o o d  f i e l d  n a t u r a l i s t s  a n d  i t  b e c a m e  a p p a r e n t  t o  th e m  
t h a t  t h e y  w e r e  c a t c h i n g  m o re  t h a n  o n e  s p e c i e s  o f  B r a c h v m v s t a x . 
T h i s  sum m er tw o  s p e c i m e n s ,  know n b y  t h e  common n a m e s  o f  " le n o k "  a n d  
" l im b a " ,  c a u g h t  i n  t h e  L e n a  R i v e r  b a s i n  w e r e  s e n t  t o  me f o r  
i d e n t i f i c a t i o n .  E n c l o s e d  i s  a  c o p y  o f  a  l e t t e r  t o  o n e  o f  t h e s e  
a n g l e r s  d e t a i l i n g  t h e  p r o b le m s  c o n c e r n i n g  a  d e c i s i o n  o n  c o r r e c t  
n o m e n c la t u r e .

P a l l a s  nam ed  S a lm o  l e n o k  i n  1 7 7 3  ( v o l .  2 o f  " R e i s e "  — ■ t h r o u g h  
p r o v i n c e s  o f  t h e  R u s s i a n  e m p i r e ) .  P a l l a s '  1 8 1 1  p u b l i c a t i o n  ( v o l .
3 o f  Z o o g e o g r a p h i c  R o s s o - A s i a t i c a )  c o n t a i n s  a  d e s c r i p t i o n  o f  
a n o t h e r  " le n o k "  a s  S^. c o r e a o n o i d e s . B o th  o f  t h e  d e s c r i p t i o n s  
m e n t io n  t h a t  t h e  u p p e r  j a w  « s l i g h t l y "  e x t e n d s  b e y o n d  t h e  l o w e r  j a w  
r l e n o k  a n d  c o r e a o n o i d e s  b o t h  a r e  c h a r a c t e r i z e d  w i t h  s l i g h t l y  
s u b t e r m i n a l  j a w s ) . T h e  d e s c r i p t i o n  o f  c o r e a o n o i d e s  i n c l u d e s  
m e n t io n  o f  a  " f l e s h y "  p r o t u b e r a n c e  o r  e x t e n s i o n  a s s o c i a t e d  w i t h  
u p p e r  j a w .

G ü n th e r  1 8 6 6 ,  v o l .  6 ,  c a t a l o g u e  o f  f i s h e s  . . . c r e a t e d  t h e  g e n u s  
p r a c h v m v s t a x  o n  t h e  b a s i s  o f  s m a l l  o v a  s i z e  ( a c t u a l l y  m a tu r e  
" le n o k "  o v a  a r e  n o t  m uch  s m a l l e r  t h a n  t h e  o v a  o f  o t h e r  s a lm o n i n e



f i s h e s ) .  G ü n t h e r  r e f e r s  t o  " tw o  s p e c i m e n s  fr o m  P a l l a s '  c o l l e c t i o n  
. . . o n e  ( n o .  8 6 )  i s  1 8  i n c h e s  l o n g  a n d  e v i d e n t l y  t h e  t y p i c a l
s p e c i m e n ;  t h e  o t h e r  ( n o .  8 4 )  i s  2 1  i n c h e s  l o n g ,  a n d  a l t h o u g h  n am ed  
HG . f l u v i a t i l i s  v a r .  t a i m e n " . i s  m o s t  c e r t a i n l y  a n o t h e r  i n d i v i d u a l  
o f  t h e  s a m e  s p e c i e s . "

G ü n t h e r  i l l u s t r a t e s  t h e  h e a d  o f  a  f i s h  w i t h  a  s l i g h t l y  s u b t e r m i n a l  
j a w .  U n d e r  t h e  c a p t i o n  " 1 .  B r a c h v m v s t a x  c o r e q o n o i d e s " . a n d  
b e n e a t h  t h e  f i g u r e ,  S a lm o  l e n o k , P a l l a s ,  R e i s e  . . . a n d  -
c o r e a o n o i d e s . P a l l a s ,  Z o o g r .  R o s s —A s .  i s  w r i t t e n .  I t  s e e m s  
a p p a r e n t  t h a t  G ü n th e r  c o n s i d e r e d  P a l l a s '  d e s c r i p t i o n  o f  j e n o k  a n d  
r n r p .a o n o i d e s  t o  b e  b a s e d  o n  t h e  s a m e  s p e c i e s ,  a n d  h e  c l e a r l y  
r e c o g n i z e d  t h a t  t h e  nam e l e n o k  w a s  p u b l i s h e d  b e f o r e  c o r e g o n o i d e g .  
H e p r o b a b l y  u s e d  c o r e q o n o i d e s  a s  t h e  t y p e  o f  g e n u s  b e c a u s e  t h i s  
nam e m ay h a v e  b e e n  u s e d  b y  P a l l a s  t o  l a b e l  s p e c im e n  8 6 ,  a s  i m p l i e d  
i n  t h e  a b o v e  q u o t e ,  b u t  b a s e d  o n  G ü n t h e r ' s  d e s c r i p t i o n  o f  t h e  
a s s u m e d  m o n o t y p ic  g e n u s ,  JLs. c o r e q o n o i d e s  w o u ld  c l e a r l y  b e  a  sy n o n y m  
o f  JL_ l e n o k .

Y o u ' l l  n o t e  i n  my l e t t e r  t o  M r. H a rtm a n  t h a t  t h e r e  i s  n o  d o u b t  t h a t  
t h e r e  a r e  a t  l e a s t  t w o  s p e c i e s  o f  B r a c h v m v s t a x . w h ic h  t h e  l o c a l  
i n h a b i t a n t s  o f  t h e  r e g i o n  t h e y  f i s h e d  c a l l e d  " le n o k "  a n d  " l im b a " .  
T h e  " l im b a "  s p e c im e n  h a s  a  p r o n o u n c e d  s u b t e r m i n a l  ja w  w i t h  a  
m a s s i v e ,  f l e s h y  s n o u t .  T h is  e x t r e m e  a p p e a r a n c e  m ay b e  d u e  t o  o l d  
a g e  a n d  l a r g e  s i z e  a n d  c o u l d ,  c o n c e i v a b l y ,  b e  t h e  sa m e  f i s h  
d e s c r i b e d  b y  P a l l a s  w i t h  a  s l i g h t l y  s u b t e r m i n a l  j a w .

»There i s  a n  o b v i o u s  p r o b le m  f o r  a s s i g n i n g  c o r r e c t  n a m e s  t o  s p e c i e s  
o f  B r a c h v m v s t a x . b u t  t h e  f i r s t  s t e p  r e q u i r e s ^  b e t t e r  d e l i n e a t i o n  o f  
p h y l e t i c  l i n e s ,  t h e n  a  n o m e n c l a t o r i a l  r e v i s i o n .  M .I .  K i f a ,  1 9 7 6 ,  
i n  Z o o g r a f i a  S ^ l s t e m a t i k a  R y b , Z o o l .  I n s t .  A c a d . S e i . ,  a c t e d a s  a  
r e v i s o r  t o  c o n c l u d e  t h a t  B . l e n o k  r e f e r s  t o  t h e  s u b t e r m i n a l  j a w e d  
s p e c i e s  w i t h  t h e  h i g h e r  n u m b er o f  g i l l r a k e r s ,  t h a t  Jjb_ c o r e q o n o i d e s  
i s  a  sy n o n y m  o f  B .̂ l e n o k  a n d  t h e  nam e s a v i n o v i  i s  t h e  f i r s t  nam e  
a p p l i e d  t o  t h e  t e r m i n a l  ja w e d  s p e c i e s  w i t h  t h e  l o w e r  n u m b er  o f  
g i l l r a k e r s .  A s  I  p o i n t e d  o u t ,  M o r i ' s  d e s c r i p t i o n  o f  t u m e n s i s  i s  
a l m o s t  c e r t a i n l y  b a s e d  o n  t h e  lo w  g i l l r a k e r e d  s p e c i e s  a n d  i t  h a s  
p r i o r i t y  o v e r  s a v i n o v i .

I n  a n y  e v e n t ,  G ü n th e r  a n d  K i f a  a g r e e  t h a t  P a l l a s '  d e s c r i p t i o n s  o f  
l e n o k  a n d  c o r e q o n o i d e s  r e f e r  t o  t h e  sa m e  s p e c i e s ,  a n d  a l t h o u g h  
G ü n th e r  s e l e c t e d  c o r e q o n o i d e s  t o  b e  t h e  t y p e  o f  B r a c h y m y s t a x , i t  i s  
a sy n o n y m  o f  IL_ l e n o k .

A ny i d e a s  t o w a r d  a  r e s o l u t i o n  o f  n o m e n c la t u r e  p r o b le m s  o f  
B r a c h v m v s t a x  w o u ld  b e  a p p r e c i a t e d .  P a l l a s '  s p e c i m e n s ,  i f  s t i l l  i n  
B r i t i s h  M useum  c o l l e c t i o n ,  w o u ld  b e  a  s t a r t .  *—

S i n c e r e l y ,

R o b e r t  B e h n k e  

R B /je m

E n c l o s u r e s
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u  k .  h # H  i  ** a  ■  ■ ■ [



-fajß s e * /  ! oír ll¿~

'J 'L e g s  A h P is H  ¿ * /* v  / ¿ M o r í .

m*)t*TH ( s /  ¿t-rçtrr' /t€4hr&- » *Y*f
S ß T l t r  f l  ,  A / f l / s f  & ~ 0 lp ( ^  ¿ n * p \tj C \$~ 0^r¿ - •

'fLt /vmí/1. VfO Á* * 1^2 (¿Ytj<r/'
l \& &  y L t .  i m o u t  I d e e - * *  ¿tjffs' • ¿ y *  | * i

( / ¿ y y  h  r¡  < ?l~U y < 3 0  / d r e -J ?  — -  / u  o  r e  >i-o O r ¿ \ * i ^ - n r #

Ö Y t ¿ v \ _ £ y v \  # AJori»f* / A  /  / £ *

4 4 j í  S i  l e  e )^ ~  l^ C c  I

¡OÍ Ò “)pch&r$» ! 0 lA JSf l̂ lc— *J~€Cil ¿fc'H «J
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First trout¡salmonstamps on sale in 1991
The Pennsylvania Fish Commission will bè selling 

the first of state trout/salmon stamps in 1991.
The stamp depicts the state fish, the brook trout, 

intercepting a Mayfly nymph — a scene that is 
repeated day in and day out in many of Penn
sylvania’s coldwater streams.

The stamp is more than something to be affixed to 
a fishing license, according to the commission — it is 
a symbol of the conservation of our natural resources.

The Fish Commission, well known for its lead
ership in the conservation field and its slogan 
“Resource First,” made the commitment to protect, 
conserve and enhance the natural resources of the 
Keystone State — in this case, the natural coldwater 
resources of the commonwealth.

In addition to the stocking of 5.3 million legal
sized trout annually and the upgrading of existing 
hatcheries, the trout/salmon stamp will also help pay 
for the management of wild, native and stocked trout 
waters within the state.

Trout are a symbol of cold, clean waters that must

be managed to ensure that trout have suitable habitat. 
Studies are also necessary to determine angler use of 
the resource.

Studies indicate when streams are becoming 
degraded and what might be done to stop such deg
radation. Size and creel limits are also a management 
tool designed to provide trout fishing opportunities 
and to allow trout to provide recreation and still 
reproduce and grow in a healthy environment.

Coldwater streams in which most trout live are of
ten headwater streams and tributaries to larger 
streams. The trout is perhaps the most fragile of all 
species found in the commonwealth and can be the 
first to signal problems that may filter into our larger 
waterways, which may affect other species and even
tually the water we drink.

The enforcement and protection of our coldwater 
resources will also be paid for in part by the trout/ 
salmon stamp. Few realize the hours waterways con
servation officers spend patrolling our coldwater 
streams, not only to enforce fishing regulations but

also to track down and prosecute those who would, 
and often do, pollute our coldwater resources.

Salmon, of course, are found primarily in the 
waters and tributaries of Lake Erie — a lake thought 
io be dead not many years ago. Coho, steelhead and 
the occasional Chinook salmon are taken from the 
lake’s waters, and coho migrate into the tributaries 
each fall along with a growing number of steelhead. 
j Taking fish that weigh six pounds or more from 
imall streams offer many the experience of a lifetime. 
Jhe time it takes to collect eggs and rear these fish is 
expensive and time consuming, as are the studies that 
Hopefully will lead one day to larger runs of both 
fcoho and steelhead in Erie tributaries.
' Landlocked Atlantic salmon are taking up resi
dence in selected inland lakes throughout the state, 
knd such plantings are the result of studies to deter
mine if water quality and forage are suitable for such 
stockings.

Protecting, conserving and enhancing the col- 
dwater resources of the commonwealth in the manner 
Shat Keystone State anglers have grown accustomed

to costs money, more than the commission can gen
erate from license sales.

Because more money is spent on trout and salmon 
than any other species, the c o m m i s s i o n  has asked that 
the trout and salmon angler pay the additional costs 
through a trout/salmon stamp.

Sportsmen have always been the leaders in con
servation and they have always been willing to step 
forward to pay for the steps necessary to insure the 
future of any species.

Trout and salmon anglers throughout the state have 
cast their votes, and many have shown their will
ingness to pay the extra dollars it will cost to protect, 
preserve and enhance the future of Pennsylvania’s 
trout and salmon.

Limited edition prints of the stamp artwork are also 
available. For information and prices regarding the 
limited edition prints, write to: Fly Fisherman’s 
Gallery, P.O. Box 330, Ennis, Mont. 59729. The 
Pennsylvania Fish Commission will receive royalties 
from sales.
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Siberians catch Delano angler’s respect
By EMERSON HEFFNER 

Standard-Speaker Staff Writer
The, fondest memory Delano 

native Lee Hartman has of his re
cent, groundbreaking trout fishing 
trip in the Soviet Union isn’t about 
the speckled, red-tinged river fish 
he caught.

It’s about people.
Sure, Lee will never forget that 

he was one of the first anglers ever 
to catch a limba, a rainbow trout
like fish that swims in the cold river 
waters of Siberia.

And you can bet he’ll always 
remember raft-floating down virgin 
Russian rivers, fishing where no 
one has ever fished before, in 
search of the legendary taimen — a 
fish believed to be a species of 
salmon that grows to 150 pounds.

But if you ask the 47-year-old 
flyfishing expert what single thing 
stands out in his three-week Soviet 
adventure, he’ll tell you about the 
people of Sangar in northern 
Siberia.

lust a few: days into the trip, Lee 
and his five American companions 
found themselves stranded in 
Sangar, a tiny, dirt-road village 
about the size of Delano, when a 
helicopter that was to take them to 
their camp was on a firefighting 
mission.

The group of anglers knew no
body, had nowhere to spend the 
night and had nothing to eat. When 
some village residents took them 
into what appeared to be a town 
hall and sat them at a table upstairs, 
they didn’t know what to expect.

“Here they sent runners out to 
each of the houses to collect food 
so they could cook us up a meal,” 
Lee said. * ‘It was unbelievable.” 

The Americans were stunned by 
the generosity because every piece 
of food the village people, like most 
Soviets, get is severely rationed, 

“You’ve got to understand, these 
people get 3Vi pounds of meat a 
month, and one bottle of vodka a 
month,” Lee said. “Everything is 
rationed because of food short
ages.”

As the local people went upstairs 
in pairs to greet the Americans, the 
rest pf the townfolk gathered 
dow nstairs. Some m usicians 
brought their guitars and drums and 
set up their band.

Then, the Am ericans were 
brought downstairs to join the resi
dents in a party that featured the 
band playing rock-and-roll, Russian 
songs and Elvis hits.

“ It was the true spirit of 
Glasnost,” Lee said. “ I was just 
shocked that they took to us like

A  Soviet sportsman fishes in a Siberian river with a prim itive, 
18-foot baitcasting rod.
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Store Hours: 9:30-10 Monday-Saturday/Sunday 12-5

they did. This was not set up like 
the rest of the trip — this was 
spontaneous.”

Culture shock
The trip, which started Aug. 14 

when Lee, Soviet Sports Connec
tion company President Bill Davies 
and four other flyfishing experts 
flew out of New York City to 
Moscow, was set up by Davies to 
discover where American anglers 
can fish for three Soviet species of 
river fish.

“ We were the exploratory 
group,” Lee said. “They’re going 
to start sport fishing once we find 
and establish fishing in the better 
rivers.”

Davies’ company sent a group of 
fishermen north of Leningrad last 
year to establish an Atlantic salmon 
fishery there, but Lee’s group was 
the first ever to go east of the Lena 
River, the third largest river in the 
Soviet Union.

After a two-day stopover in 
Moscow where they toured Red 
Square in a Greyhound bus for just 
the six of them and feasted both 
nights at Georgian and Russian res
taurants (“ We didn’t see any 
shortages in these restaurants,” Lee 
said), the group got its first taste of 
culture shock at a domestic airport.

The Americans needed to take a 
plane 4,000 miles from Moscow to 
Yakutsk in northern Siberia, but the 
things they saw at the airport 
almost made them turn back.

The terminal had no toilets or 
toilet paper, and their plane had 
bald tires, no seat belts and was 
loaded with flies. The meal for the 
eight-hour flight was a boiled, cold 
chicken leg served with a tea- 
mineral water combination.

The first thing they saw in 
Yakutsk was a plane that was 
pushed to the side of the runway 
after it had crashed four months 
earlier.

“ It’s really bad . .  . there’s truly 
a cultural difference,” Lee said. 
“You just wonder how the country 
has survived the way it has.”

Some people didn’t survive, as 
Lee would soon learn.

The Americans spent two more j 
days in Yakutsk, a city the size of ] 
Hazleton but with no buildings j 
taller than three stories. The entire ! 
city sits two feet off the ground, j 
since buildings are constructed on 
stilts to protect the structures from i 
permafrost. “ It’s a strange looking ; 
city,” Lee said.

When the group went to board a 1 
helicopter for the flight to camp on j 
the Kiundiudey River, they were i 
delayed four hours because two he
licopters were down in the hills of j 
Siberia.

Lee found out later that one heli- ! 
copter had crashed, k illin g  j 
everyone on board, and the other 
was having mechanical problems.

“Needless to say we got pretty : 
concerned, since our mode of 
transportation for the next two i 
weeks was helicopter,” he said.

They finally caught a plane to 
Sangar where, after their night of ! 
unexpected celebration with the 
villagers, they took a helicopter to1 
camp just above the Arctic Circle.

Fishing time
As soon as the helicopter landed, 

Lee said, most of the anglers got 
their rods and reels together and 
began casting into the small river.

But Lee, a Pennsburg, Mon
tgomery County resident who is an 
electrical technician for a phar
maceutical company, wanted to in
vestigate the ways of the water.

He walked downstream a bit 
where he saw Mayflies fluttering 
through the air, and then he saw a 
large fish rising in a quiet pool.

“That’s when I got excited,” he 
said.

Soon Lee and his fishing partners 
were hauling in lenock, fish that

! Delano native Lee Hartman holds a trout-like Ljmbajas he kneels next to a Siberian river. The 
flyfishing expert, during a three-week trip to the Soviet Union in August, was one o f the first an- .  
glers to ever catch the species on a fly rod. £> ©TPÖ PbV/L ( Ö s T r o  r y {  -  ^ h s w  v T j

resemble brown trout and weigh 
three to eight pounds. But everyone 
got excited when, after catching 
about a dozen lenock, Lee hooked 
into what the Soviets call a limba.
1 “We were the first ones to catch 
that fish on a fly rod,” he said. 
)“But we’re not sure if it is a limba 
or not. There’s no classification on 
this fish anywhere in the world.”

The American anglers also ques- 
: tion whether the Lenock and Limba 
are salmon, as Soviet biologists 
claim. Lee said salmon have more 

(than 12 rays on their anal fins, 
¡while trout have between 10 and 12 
rays. “ I only got up to 12 rays on 
the limba and lenock,” he said.

“Another question I have is, 
most salmon run to the sea, and 
these fish don’t — they stay in the 

I same water in the rivers.”
To clarify the debate, the group 

[ sent some of each species to a fish 
1 biologist at the University of Col
orado, but Lee said the specimens 
were damaged in handling and 
mostly decomposed. So, he will 
send close-up fish photos to the 
scientist, who will make a deter
mination and publish his results.

Whatever the fish are, Lee said 
they are good, tough fighters that 
make short, hard runs when hook
ed, but they seldom jumped like he 
hoped they would.

On their five-day float trip, the 
Americans caught about 60 fish a 
day, and when cutting some open to 
clean them for eating, they discov
ered mice-like creatures in their 
stomachs.

The fishermen, of course, swit
ched from their Mayfly patterns to 
a mouse imitation that die fish hit 
like bass, sometimes whacking a 
mouse with their tails before 
engulfing them.

“They would attack that mouse 
to no end,” Lee said. “ It was better 
than any Mayfly pattern.”

No lunkers
On the fifth day, the group took a 

helicopter to the Danashey, a huge 
river twice the size of the Delaware, 
to fish for taimen, a species with a 
40- to 50-year lifespan.

With only about an hour to fish 
before darkness setded in at around 
11 p.m., the group caught only two 
small taimen of about three pounds. 
“They were babies,” Lee said.

The anglers had to return then to 
Yakutsk, and from there they flew 
to Kyzyl, a town the size of 
Mahanoy City in southern Siberia 
on the Mongolian border.

There they had a day to fish in 
the Little Yennesy River, a “ high 
and wild” piece of water loaded 
with grayling, a common food fish 
between one and two feet long.

“They were fun,” Lee said. 
“None of us'ever caught grayling 
before.”

He said there were hundreds of 
grayling in the river, and “you 
couldn’t help catch them” during 
the day. But a guide told them 
lenock and taimen hit at night, so 
Lee and another American fished a 
river tributary at dusk.

“It was just getting dark and, 
bingo, we started hitting the 
lenock,” he said. “ But oddly 
enough, they were calling the

lenock down there what looked like 
the limba in the north.

“ That’s where the confusion 
comes in, and that’s why we sent 
some off to Colorado. We have to 
make sure which is which.” 

Although the group missed the 
big fish, a wealthy Russian they 
met on the flight back to Moscow 
showed them pictures of 45-pound 
taimen he caught just an hour south 
of where the Americans were fish
ing near the Mongolian border.

Still, Lee said he will probably 
exclude the southern area from his 
next trip and concentrate on more 
virgin rivers in northern Siberia.

“ It’s the best,” Lee said. “There 
are a lot of rivers yet to be ex
plored.”

f e y

mmm
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Lee Hartman hefts a^LenocE) fish. Lee and five other Ameri
can anglers sent two species o f Soviet fish to a Colorado biologist 
to determ ine if  they are trout or salmon.
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Weatherly
Gerry Sell,

211 Carbon St., 
427-4539

Leave items at
Weatherly Pharmacy, Weatherly Plaza 
J&E Supermarket, Main & Hudsondale

Dart league 
slated to start

The Flying Aces Dart League 
will start on Wednesday at 7:30 
p.m. at the clubhouse. Teams are: 
Electra Glides - Rick Knepper, Joe 

, Makuch, Carl M engle, Dave 
Markle and Brian Miller; Low 
Riders - Darrell Davidovich, Bill 
Hughes, Jonathan Eroh, Mark 
Kunkel and Joe Furmanchin; Wide 
G lides - Jake Stallone, Dan 
Kairewich, Joe Dolinsky, Ray 
Derosiers Jr. and Joe Rayno; Soft 
Tails - Dan Gerhard, Joe Marino, 
Kevin Baade and Jim Esposito; 
Super Glides - Bob Bednar, Shawn 
M arkle, D ick Fairchild, A1 
Fedorick and Jeff Mehlig; Sport
sters - Bruce Douglas, Dave Kotch, 
John Mengle,- Bruce Thomas and 
Ed Grega.

All members are asked to be on 
time.

BUSY BEES
There are still a few seats avail

able for the Zion Lutheran Church 
Busy Bees’ trip to the Franklin 
Mills Outlet Mall near Philadelphia 
on Thursday. The bus will leave the 
Fell Street side of the church at 8 
a.m. and the mall at 5:30 p.m.

For reservations call Margaret 
Hughes, 427-8123.

ROUNDBALL CLUB
The Weatherly Roundball Club 

parents of Weatherly varsity 
basketball players and varsity 
cheerleaders are urged to attend a 
Roundball Club meeting today at 
7:30 p.m. at the Weatherly High 
School in Mr. Antinozzi’s room.

FUNDRAISER RETURNS
A reminder is given to all stu

dents and parents, kindergarten 
through eighth grade, that PTA 
fundraiser orders (stick-ees, trays 
and Christmas wrap) and money 
are due on Tuesday.

FLOWER CLUB
Mrs. Jack Kokinda was the guest 

speaker/demonstrator for the 
. Weatherly Flower Club.

She used a variety of materials 
for her wreaths-forsythia branches, 
straw, grapevine and huckleberry 
twigs. For decorations she used a 
number of colorful and attractive 
items-silk and dried flowers, herbs,

, greens and other plant materials.
The awards made were: A, first, 

prom arrangements - Elva Dargay, 
second; Maxine Jeffries, third; B, 
graduation arrangements - Margaret 
Hughes, first; Doris Sturtevant, 
second; Elva Dargay, third; 
specimens - chocolate pepper, Pat 
Hametz, first; yard long bean - Pat 
Hametz, first; white and purple 
dahlias - Paula Gregory, both firsts; 
small dahlia, Maxine Jeffries, third; 
love lies bleeding, Elva Dargay, 
first; purple aster - Elva Dargay, 
first.
*  The October meeting will be 
held on Thursday, Oct. 11. The 
theme will be “Turn Back the 
Clock.”

The executive committee is hop
ing that former members will attend 
and bring any Flower Club 
memorabilia to share with current 
members.

Central Michigan, jn a 1963 
basketball game, took down 111 
rebounds against Alma.

Tresckow
Emil Gaydoscik, correspondent 

Leave items at 
981/2 E. Market St., Tresckow

Church news
S t Michael's

First Friday confessions will be 
heard Thursday from 5:30 to 6 p.m. 
and Friday before the 8 a.m. Mass. 
The devotion to the Blessed Virgin 
Mary will begin at 7 p.m. Visiting 
of the sick and shut-ins of the 
parish will begin on Friday at 9 
a.m.

Rosary devotion with benedic
tion will be held every Tuesday 
during October at 7 p m. except for 
today when the rosary will be 
recited at 7 this evening.

St. Bartholomew's
Confessions are heard one-half 

hour before all weekend Masses.
St. Joseph novena will be held 

after Mass Wednesday.
The rosary will be recited after 

Mass on Tuesday.
A cross country meet will be 

held October 28 at Cardinal Bren
nan High School in age categories 
6-8,9-11,12 and over.

CENTER MENU
The menu at the Senior Nutrition 

Center for this week is as follows:
Today: herbed baked chicken, 

oven brown potatoes, green beans, 
creamed cabbage, fruit cocktail, 
wheatbread.

Tuesday: tomato juice, franks 
and beans, Harvard beets, salad 
with dressing, rice pudding, 
snowflake roll.

Wednesday: pineapple juice, 
sausage sandwich on roll, winter 
mixed vegetables, buttered diced 
carrots, watermelon.

Thursday: blended juice, turkey 
pot pie, buttered com, Jello, fresh 
pear, biscuit.

Friday: roast beef, brown gravy, 
fortified mashed potatoes, peas, 
tossed salad with dressing, can
taloupe, rye bread.

Activities for the week: Thurs
day - legal tips.

LEAGUES TO MEET
Jockey’s Dart League will meet 

Tuesday at 7 p.m. The matches will 
start at 7:30. The Pool League will 
meet Wednesday at 7:30 with the 
games starting at 8.

14 killed, thousands 
stranded by floods

DHAKA, Bangladesh (AP) — 
Flooding in dozens of northern 
villages killed 14 children, stranded 
tens of thousands of people and 
damaged crops across wide areas, 
news reports said Sunday.

Nine children drowned in 
flooding over the past week in Sira- 
jganj, 65 miles northwest of Dhaka, 
said United News of Bangladesh, a 
news agency.

The rain-swollen Jamuna river: 
overflowed its banks in Sirajganj 
last week, displacing about 300,000 
villagers. Many took refuge on the 
roofs of their mud-and-straw 
houses.

The Bengali-language daily 
Sangbad said five children drowned 
in northw estern Pabna and 
Manikganj districts after they fell 
off rooftops into floodwaters Friday 
and Saturday.

The paper also said floods have 
affected about 100,000 people in 
the Sylhet and Netrokona districts 
in the northeast.

Flooding in this low-lying delta 
nation annually kills hundreds of 
people. The region’s worst recent 
floods killed 1,400 people in 1988.

Dart league 
results

In the Tresckow Fire Company 
Dart League Sunday night, all the 
action was on board #2 when the 
Hydrants swept three games froth 
the undefeated Helmets. On board 
#1, it was the Hosemen on top of the 
Laddermen 2-1. And on board #3 Jrt 
was the Axemen sweeping thr?e 
games over the Pumpers to move 
into first place.

Frank Samec was voted the 
shooter of the week by helping the 
Hydrants sweep the Helmets.

Those shooting 30 and over 
were: Dave Mazur 30; Frank Mraz 
30 and 36; John Masyado 33; Tota 
Moro 30; Frank Samec 32, 33 and 
38; Jim Lockwood 30, 31 and 32; 
Shawn Markle 32,34 and 37; Mike 
Marusak 31; Connie Minzola 36 
and 36; Scott Minzola 35; Jack 
Callavinni 31, 32 and 32; Mike 
Fattila 37; Lacey 35, 36 and 4P; 
Rich Contrady 36,37 and 37; Bruce 
Noro 32; and Paul Petrulsky 42.

Tom Moro received the rescuer 
award for the week. High game of 
the week was shot by Pairl 
Petrulsky with a 42. The high series 
went to Lacey with a 111. The new 
high team game was shot by the 
Hydrants with a 156.

The standings now are as 
follows: Axemen 8-1; Helmets 6-3; 
Hydrants 6-3; Hosemen 4-5; Lao- 
dermen 2-7; Pumpers 1-8.

The schedule for the week is as 
follows: Board #1, Pumpers vs. 
Helmets; board #2, Hosemen vs. 
Axemen; board #3, Hydrants vs. 
Laddermen.

PIZZA SALE
The Tresckow Fire Company 

will serve pizza on Friday from 
2:30 to 9:30 p.m. Take-out orders 
are available by calling 455-5701.

SUPERVISORS TO MEET
The board of supervisors of 

Banks Township will meet in regu
lar session at 7:30 this evening in 
St. Bartholomew’s Founders’ Hall 
in Tresckow.

CYO NEWS
St. Michael’s Chargers will hold 

a basketball clinic on Friday at thè 
McAdoo-Kelayres gym from 7:05 
to 8:40. All players are asked to 
report at 6:45.

Any parent who has not filled ott 
a permission slip may do so at thjs 
time. Y

4 dead, 19 hurt 
in  bus crash

CEBU CITY, Philippines (API 
— A minibus carrying passenger? 
to a mountain village lost its brake? 
and plunged into a ravine, killing 
four people and injuring 19, police 
said Sunday.

A 5-year-old girl was among 
those killed in the accident Satur
day night, police said.

Police said the vehicle was 
headed for the nearby village of 
Mananawan, south of Manila, when 
the accident occurred. No further 
details were given.

KLINE ASH PICKUP
Effective Saturday through 

Saturday, April 6, 1991, ashes will 
be collected in Kline Township by 
Motto Disposal, Hazleton.

ST. PAT’S PRACTICE
St. Patrick’s CYO basketball 

team will begin practice sessions 
Thursday from 7:05 p.m, to 8:40 
p.m.

Players are asked not to report 
before 6:55 p.m.

6 killed, 24 hurt 
in bus accident

PERPIGNAN, France (AP) — A 
bus carrying elderly French tourists 
veered off a highway and into a 
gully Sunday, killing six passengers 
and injuring 24, police said.

Thirteen of the injured were 
seriously hurt and taken to nearby 
hospitals in the Eastern Pyrenees 
region of southernmost France.

The group had spent the night in 
Andorra, a tiny country wedged be
tween France and Spain. The crash 
occurred near Perpignan, a city on 
the Mediterranean coast just north 
of the border with Spain.

According to police, the bus 
driver reported that the brake 
system began to fail and the bus 
skidded along a soft shoulder of the 
road before plunging about 16 feet 
down an embankment. The driver 
was slightly hurt.

The passengers were from the 
area around Calais, an English 
Channel port.

Zuber
(Continued from page 19)

present rank and given command of 
Troop S in Milesburg, where he 
remained until April 1985 when he 
assumed command of the Turnpike 
Detail. Six months later he was 
transferred to Troop N.

Zuber is married to the former 
Dolores M. Stoffa of Coaldale, and 
they are the parents of five children 
r— Maria, a scientist employed with 
the National Aeronautics and Space 
Administration at the Goddard 
Space Center in Maryland; Joann, a 
critical care nurse at Lehigh Valley 
Hospital Center in Allentown; 
Joseph Jr., an industrial engineer 
with Allied-Bendix in Montrose; 
Stephen, a financial insurance 
retirement analyst in Allentown; 
and Andrew, an accountant with the 
Marriott Corp. in Washington, D.C.

Group
(Continued from page 19)

“Two Divided by Love.” Grill said 
the record company didn’t think 
“Temptation Eyes” was going to 
be a hit, and it had sat on the shelf 
for two years before it was released.

There was one more Top 20 hit 
in 1971, “ Glory Bound.” The 
band’s breakup concluded in 1973, 
but in 1982, the last single released, 
“ SheDidn’t Know Me,” didn’t go 
anywhere “ because the record 
company wouldn’t promote it,” 
Grill said.

“ Four months later, Bon Jovi 
recorded it, and it was a hit for 
them,” he said.

Grill, a Los Angeles native, now 
makes his home in Orlando, Fla. 
because he is a fishing buff. He and 
the new Grass Roots play about 135 
dates a year, and he spends the rest 
of the time fishing.
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2 great 
reasons 
to visit 
Boscov’s 
Hearing Aid 
Center

■ Prices you can live  with
At Boscov’s, In-The-Ear models are just $399. Behind- 
The-Ear models are just $499. There is a $25 fitting fee 
for both types. Canal Aids are only $599. That’s all you 
pay. Compare our prices with other companies; you’ll find 
some of them are charging 50%, 60%, even 70% more 
for the same models and brands. At Boscov’s you know 
in advance exactly what you’ll pay—no surprises—no hid
den charges.

Professionals you can trust
JANET GIBA
Janet is a Registered Hearing Instrument Specialist. She 
is a member of the Pennsylvania Hearing Aid Alliance. Ms. 
Giba is registered by the Pennsylvania Department of 
Health. She has fifteen years of experience in the hearing 
health care field. Stop inland talk to Janet^She’s happy 
to answer your questions, and she has the expertise to help 
you with your hearing problems.

CALL FOR YOUR APPOINTMENT 455-9561

___ 2®® pack
RAY-O-VAC HEARING AID 
B A T T E R IE S .................

McAdoo
Leave items at Widmann Discount Store 

16 N. Kennedy Dr. or
Country Corner Gift Shop, 1 N. Kennedy Dr. 

Advertising-Circulation: 455-3636 or 668-2183

Burritos edge out 
The Doctor in  9th

Beefy’s Burritos, who trailed the 
entire game, rallied to score a 9-8 
win over the Deck Doctor and the 
championship Saturday in the 
McAdoo Original Softball League.

Behind 8-6 in the bottom of the 
ninth inning, leadoff hitter Gerald 
DeBalko singled, followed by a 
single by Anthony Stratehko.

With no outs and runners on first 
and second, Norman Baneravage 
hit a towering fly ball to advance 
the runners to second and third. 
Rich Schmeer followed with a 
scarifice fly to rightfield to score 
DeBalko and make the score 8-7.

Tony Giranda followed with a 
two-out single to score Stratehko to 
tie the score at 8-8.

The table was then set for Dave 
Kolbush, who hit a 2-1 pitch be
tween Dan Leshkb in leftfield and 
Gene Furlani in left-center and 
Giranda scored from first on 
Kolbush’s double to win the game.

The championship came in Bur
ritos’ second year in the league.

Dave Kolbush was named offen
sive player of the day. Other con
tributors to Burritos* offense were: 
Tony Giranda, Gabe Zapotosky, 
Gerald DeBalko, Anthony Stranko, 
three sin gles each; Norman 
Baneravage, two singles; Rich 
Schmeer, Mike Scarlot, Billy 
Zabrosky and Anthony Befano, one 
single each.

Deck Doctor was paced by Joe 
Chernigo with thre hits each; Dan 
Leshko and Joe Forish with two 
singles each, and Gene Furlani, Ed 
Bumbulsky, Jake Yanoshik and 
Evel Butala and Ed Mack with one 
single each.

Billy Mack was defensive player 
of the week, and Beefy Befano had 
the shag of the week.

The East-West All Star Game 
will be played this Saturday at 2 
p.m. All players who are to par
ticipate should be at the field by 
1:30 p.m.

Pie sale slated
The McAdoo Ambulance Assoc

iation w ill hold their annual 
Thanksgiving pie sale.

Pumpkin, apple, coconut custard, 
lemon meringue and cheese cake 
pies will be sold.

Pies will be delivered Monday, 
Nov. 19. The deadline for placing 
orders is Tueisday, Nov. 12. Orders 
can be placed with any association 
member or by calling 919-1281.

Fire hydrants 
to he tested

The Kline Township Fire co. will 
be testing fire hydrants today and 
Tuesday between 6 p.m. and 9 p.m.

The testing will be going on 
throuhgout the township.

Kline Township Fire Chief Gary 
Perna advised residents if their tap 
water becomes brown or dirty, to 
keep the faucet open and the water 
will become clean.

For any problems or information 
on the testing, call Pema at 929- 
3655.

WORK SESSION
Members of the Kline Township 

Fire Co. will have a mandatory 
work session today at 6:30 p.in. at 
the firehouse.

Concerned Citizens 
will meet Tuesday

The Concerned Citizens of 
Schuylkill County, Inc., McAdoo 
Division, will meet Tuesday at 7 
p.m. in St. Kunegunda’s R.C. 
Church hall.

Tina Soley, a case manager for 
the Economic Opportunity Cabinet 
of Schuylkill County, will be the 
guest speaker.

She will speak on the activities 
of the Cabinet, which include: adult’ 
attendant care, housing, emergency 
food operations, crisis intervention, 
home weatherization, job search, 
job training, counseling, drug and 
alcohol programs, hom eless 
assistance, visiting nurses programs 
and literacy programs.

The public is invited to attend.

CHINESE AUCTION
The ladies auxiliary of the Kline 

Township Fire Co. met last week to 
finalize plans for for a Chinese auc
tion planned for Sunday at St. 
Patrick’s School hall.

The doors will open at 12:30 
p.m., and the auction will begin at 2 
p.m. Items have been solicited from 
local businesses, and members of 
the commumity have also been 
generous.

Anyone who would like to do
nate items is asked to contact any 
member of the auxiliary for pickup.

Tickets for the event can be pur
chased from any auxiliary member 
or at the Standard Drug Store.

Classified Ads bring results

HEARING AID CENTER

WE’LL PAY YOU 
UP TO $20 FOR YOUR 
OLD PRESCRIPTION 
GLASSES

$10 OFF
Trade-in glasses
Reg. 49.99 to 69.99.
Price includes single 
vision glass lenses.

$20 OFF
Trade-in glasses
Reg. 79.99 and up.
Price includes single 
vision glass lenses.

JÉmm¡¡¡■¡I

Your old, tired, twisted and 
taped glasses are worth 
up to $20. Look in your 
glove compartment or in 
your desk drawer for that 

fold pair of broken glasses 
you can’t wear anymore. 
Your old prescription 
glasses are worth up to 
$20 when you buy a com
plete pair at Boscov’s Op
tical Center. All glasses 
traded in will be fixed and 
donated to charity.

Expires 10-13-90

r  25% OFF
DAILY WEAR 

1 CONTACT LENSES

I 
I

Reg.
59.99 44.991

with coupon I  '< T ^

Featuring Ciba, Allergan 
Hydron, Wesley Jessen andt t on’ETpt;irfoT3.|noa I O P T I C A L  C E N T E R

VISIT THE OPTOMETRIST
For your convenience, an optometrist is located ad
joining Boscov’s Optical Center for professional eye 
examinations & complete optometric care.



FLY FISHERMAN

Custom Guide Service 
Upper Delaware River

••WILD” TROUT & SHAD 
FLOAT/4 WHEEL DRIVE 

OVERNIGHT ACCOMMODATIONS

LEE HARTMAN 
CALL ANYTIME
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USSR, Moscow 
Tel.: 217-5342 
Fax: 230-2207/17

USA: 215 233 9657 
Fax 215 233 9638

SOVIET SPORTS CONNECTIONS, Inc 

FISHING AND HUNTING TOURISM

USA: Hunt Lane 
Flourtown, PA 19031

William L. Davies 
President
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Nov. 15, 1990Professor Robert Behnke 
Dept, of Fish Biology 
Colorado State University 
Fort Collins, Colorado 80523

Dear Dr. Behnke,

Thank you for your report on your findings of fish' specimens sent 
to you. It is evident more study is needed to clarify each fish species.

I have enclosed two photos for you to look at. Photo #1 shows fish 
caught in Tuva republic at junction of Serlig-Khem River and Taymak River. 
Although there is a direct resemblance of this fish to the one in photo 
# 2, caught in Yakut republic, the mouth structure looks quite different. 
In all, nine of these fish were caught in Tuva, all at night,. This seems 
to indicate they are primarily night feeders.

Possibly there are three and maybe four different species of lenok in 
Siberia. Bill Davies informed me the lenok caught west of the Lena River 
in 1989 .were different than the fish of our expedition.

Consequently we plan to have a scientific expedition next season to 
clarify our findings. Would you be interested in joining with us on such 
a venture. Please let us know how you feel about this so formal plans 
can be made.

Sincerely,

Lee Hartman
Soviet Sports Connection

cc: B. Davies



Department of Fishery and 
Wildlife Biology 

Fort Collins, Colorado 80523 
(303) 491-5020 

FAX (303) 491-5091

November 1# 1 9 9 0

H r . L e e  H a rtm a n  
RD 1 /  BOX 2 8 7 -Q  
p e n n s b u r g #  PA 1 8 0 7 3

Dear M r. H a rtm a n s

A f t e r  r e p r e s e r v a t i o n  + $ & £
m ake a  m o re  f h o f ? ^  iff ie n S / fro m  t h e  s l i d e s  a n d  p h o t o s
From  my Davies fr o m  Bill's a c c o u n t  of f i s h  c a u g h t  i n
s e n t  by y o u  a n d  D» V 1 # 8 ' a n d  a  review of R u s s i a n
T £ e ? a t u r e r e a iS- l l  tell y o u  » o r e  a b o u t  t h e  l e n o k  t h a n  y o u ' l l  n e e d  t o  
l i t e r a t u r e #  I  n  t e x  y   ̂ t  h  i e n o k  and m o re  q u e s t i o n s  a r i s e  o n
^ r ^ s s i r t c ^ o n r f  u s e ' t h i ^ l e t t e r  a s  a  T e r e n c e  s o u r c e .  

There i s  -  - o u h t  t h a t  t h e  s p e c i a l

5 5 0  mm# w i t h  8  i i io n o k »  ia b o u t  47 5  mm w i t h  t e r m i n a l  j a w s )
specim en d e s i g n s  e  8 D e c i e s  o f  t h e  g e n u s  B r a c h v m y s t a x . W h ich

w m & s F s r m to  -  w  ?na thescientific nam e of t h e  o t h e r  s p e c i e s #  h o w e v e r ,  is u n c e r t a i n .

A h i g h l y  c o n d e n s e d  h i s t o r y
e p e c i e s  r e c o ^ o n  i n  t h e  g  t 0  f o „  e f  l e n o k

m m
s p e c i  es**© f * " T e n o k " #^ 'iL a lm g  p p r e g g n o i d e s »  b a s e d  o n  l e n o k  * * £ O b |  

I r t y s h #  ® ® i n s u f f  L e ie n  t ^ t  o  \ in m i s t a k a b l y &a sIf  t  gjfr t h e  n a m e s  o f

i i l S T a n d  c o ^e ^ o n ° ^ d ^  ^ ^ , | i e  ^ ^ 2 £ ^ a u f V^ a i i e s £ e i d e d e s c r i b e aa n d
^ ^ s et r a i r h i s 0 s p ae c i e s e ^  w i t h  t h e  u p p e r  ja w  » U g « * ,

g - o ^ d e ^ s  
an d  w i t h  a  f l e s h y  s n o u t .

T„=  q e n u s  B r a c h v a v s t a x  f o r  " le n o k "  s p e c i e s  w a s c r e a t e d  i n  1 8 6 6  b y  
iV  G S n th e r , w h o  r e c o g n i s e d  P a l l a s '  s p e c i e s  c o r e g o n o i d e s  a s  h a v i n g  
a  f l e s h y  B n o u t .  T h e  s i m p l e s t  p r o c e d u r e  t o  a s s i g n  s c i e n t i f i c  nam



t o  t h e  l im b  a a n d  l e n o k  w o u ld  b e  t o  c o n s i d e r  lb .  l e n o X  a s  t h e  s p e c i e s  
w i t h  t h e  t e r m i n a l  ja w  a n d  lb .  e o r e c r o n o i d e s  a s  t h e  s p e c i e s  W i t h  t h e  
s u b t e r m i n a l  ja w  ( y o u r  " l i m b a " ) .  T h e r e  a r e  p r o b le m s  o f  r e c t i t u d e  
f o r  s u c h  a  d e c i s i o n /  h o w e v e r .  I t  s e e m s  p r o b a b l e  t h a t  P a l l a s
o r i g i n a l  d e s c r i p t i o n  o f  l e n o k  i n  1 7 7 3  w a s  b a s e d o n  t h e  s p e c i e s  w i t h  
t h e  s u b t e r m i n a l  j a w ,  a n d  t h e r e  i s  a  p o s s i b i l i t y  t h a t  a  t h i r d ,  
p r e s e n t l y  u n k n o w n , s p e c i e s  e x i s t s ,  b a s e d  o n  B i l l  D a v i e s *  
d e s c r i p t i o n  o f  " m o u n ta in  l e n o k "  a n d  " le n o k "  c a u g h t  i n  e a s t e r n  a n d  
w e s t e r n  t r i b u t a r i e s  o f  t h e  L e n a ,  a n d  o n  d e s c r i p t i o n s  o f  
• • i n t e r m e d i a t e "  fo r m s  i n  t h e  R u s s i a n  l i t e r a t u r e .

t s  B e r g ,  t h e  m o s t  fa m o u s  R u s s i a n  i c h t h y o l o g i s t ,  p u b l i s h e d  " T h e  
f r e s h w a t e r  f i s h e s  o f  t h e  B o v i e t  U n io n  a n d  a d j a c e n t  c o u n t r i e s "  i n  
1 9 4 8 .  T h i s  w o r k  i s  r e g a r d e d  a s  t h e  s t a n d a r d  r e f e r e n c e  o n  t h e  
f i s h e s  o f  t h e  U SSR . B e r g ,  h o w e v e r ,  b e l i e v e d  t h a t  t h e  t e r m i n a l -  
j a w e d  a n d  s u b t e r m i n a l - j a w e d  l e n o k  c o u l d  b e  e x p l a i n e d  b y  s e x u a l  
d im o r p h is m  and  t h a t  a l l  l e n o k  s h o u l d  b e  c l a s s i f i e d  a s  a  s i n g l e  
s p e c i e s ,  B . l e n o k .  T h u s ,  t h e  i n f o r m a t i o n  g i v e n  i n  B e r g ' s  w o r k  o n  
£ .  l e n o k  in " r e g a r d s  t o  d i s t r i b u t i o n ,  r e p r o d u c t i o n ,  g r o w t h ,  f e e d i n g ,  
e t c .  r e p r e s e n t s  a  c o m p o s i t e  o f  tw o  ( o r  m o r e )  s p e c i e s .

From  1 9 7 2  t o  t h e  p r e s e n t  a  s e r i e s  o f  p a p e r s  i n  t h e  R u s s i a n  
l i t e r a t u r e  h a v e  c l e a r l y  d o c u m e n te d  t h e  o c c u r r e n c e  o f  tw o  d i s t i n c t  
s c e c i e s  o f  l e n o k .  T he s p e c i e s  w i t h  t h e  s u b t e r m i n a l  ja w  h a s  m ore  
g i l l r a k e r s  (b o n y  p r o j e c t i o n s )  o n  t h e  f i r s t  g i l l  a r c h  ( t y p i c a l l y  2 6 -  
2 8 )  t h a n  d o e s  t h e  s p e c i e s  w i t h  t h e  t e r m i n a l  ja w  ( t y p i c a l l y  2 0 - 2 2 )  
a n d  t h e  e th m o id  b o n *  on  t h e  a n t e r i o r  p a r t  o f  t h e  s k u l l  ( s n o u t  a r e a )  
i s  m o re  n a r r o w  i n  t h e  s p e c i e s  w i t h  t h e  s u b t e r m i n a l  ja w  ( y o u r  
• • l im b a " ) .  A 1 9 7 6  p a p e r  c o n c l u d e d  t h a t  t h e  nam e B ^  l e n o k  s h o u l d  g o  
w i t h  t h e  s p e c i e s  w i t h  t h e  s u b t e r m i n a l  ja w  a n d  h i g h e r  g i l l r a k e r  
n u m b er  ( " l im b a " )  an d  t h e  nam e s a v i n o v i  s h o u l d  b e  u s e d  f o r  t h e  
s p e c i e s  w i t h  t h e  t e r m i n a l  ja w  a n d  l o w e r  n u m b er  o f  g i l l r a k e r s .  I  
u s e d  t h e s e  tw o  n a m es t o  d e s i g n a t e  t h e  tw o  s p e c i e s  o f  l e n o k  i n  my 
a r t i c l e  i n  t h e  sum m er i s s u e  o f  T r o u t .  T h e r e  a r e  q u e s t i o n s ,  
h o w e v e r ,  on  t h e  v a l i d i t y  o f  t h e  nam e s a v i n o v i  f o r  t h e  t e r m i n a l -  
4 a w ed s p e c i e s .  A J a p a n e s e  i c h t h y o l o g i s t ,  T . M o r i, p u b l i s h e d  a  
p a p e r  o n  K orean  f i s h e s  i n  1 9 3 0 .  M o r i i d e n t i f i e d  a  l e n o k  w i t h  a  
f l e s h y  s n o u t  ( s u b t e r m i n a l  j a w s )  fr o m  t h e  u p p e r  Y a lu  R i v e r  a s  1^. 
f f t r e o o n o i d e s : t h e  l e n o k  o f  t h e  K o r e a n  r i v e r  d r a i n i n g  t o  t h e  w e s t  t o  
t h e  Y e l lo w  Bea w e r e  i d e n t i f i e d  a s  JL*. l e n o k ,  a n d  t h e  l® ^ o k  i n  r i v e r s  
d r a i n i n g  t o  t h e  e a s t  t o  t h e  B e a  o f  J a p a n  w a s  d e s c r i b e d  as a new 
s p e c i e s ,  B . t u m e n s i s .  I f  t h e  n am e ^  c o r e g o n o i d e s  i s  r e j e c t e d  f o r  
t h e  s u b t e r m i n a l - j a w e d ,  f l e s h y - s n o u t e d  l e n o k  w i t h  a  h i g h  n u m b er  o f  
o i l l r a k e r s  b e c a u s e  t h i s  s p e c i e s  i s ,  m o s t  c o r r e c t l y ,
#r»r> regon o id es w o u ld  b e  a  ••syn on ym "  £a  m o re  r e c e n t  nam e] o f  J e n g X ) ,  
t h e n  t h e  c o r r e c t  s c i e n t i f i c  nam e f o r  t h e  s p e c ie s ^  w i t h  t e r m i n a l  j a w s  
a n d  a  l o w e r  n u m ber o f  g i l l r a k e r s  w o u ld  b e  t h e  f i r s t  nam e p u b l i s h e d  
i n  t h e  l i t e r a t u r e  t h a t  u n d o u b t e d ly  a p p l i e s  t o  t h i s  s p e c i e s .  B a s e  
o n  t h e  lo w  n u m b er o f  g i l l r a k e r s  ( 1 8 - 2 3 )  r e c o r d e d  f o r  t h e  l e n o k  
s o u t h  o f  t h e  Amur b a s i n  i n  C h in a ,  a n d  f o r  l e n o k  i n h a b i t i n g  r i v e r s  
s o u t h  o f  t h e  Amur d r a i n i n g  t o  t h e  B ea  o f  J a p a n  ( P n m o r e  r e g i o n  o f  
U S S R ), I  a ssu m e  t h a t  t h i s  sa m e s p e c i e s  o c c u r s  i n  n o r t h e a s t  K o r e a



a n d  w a s  nam ed t u m e n s i s  b y  M o r i  i n  1 9 3 0  ( s a v j n o v i  n a m ed  i n  1 9 5 6 ,  
t h u s  w o u ld  b e  a  a y n o n y m  o f  t u m e n s i s  i f  b o t h  n a m es a p p l y  t o  t h e  sa m e
s p e c i e s »

B e s i d e s  a l l  o f  t h i s  c o n f u s i o n  i n  r e g a r d s  t o  t h e  c o r r e c t  s c i e n t i f i c  
n a m e s  t o  b e  u s e d  t o  d e s i g n a t e  t h e  tw o  s p e c i e s ,  B i l l  D a v i e s '  
o b s e r v a t i o n s  o n  tw o  d i s t i n c t  f o r m s  o f  l e n o k  o c c u r r i n g  i n  e a s t  a n d  
w e s t  s i d e  t r i b u t a r i e s  t o  t h e  L e n a  R i v e r  i s  s u b s t a n t i a t e d  b y  r e p o r t s  
i n  t h e  R u s s i a n  l i t e r a t u r e  o f  " i n t e r m e d i a t e ” fo r m s  o f  l e n o k  w h ic h  
m av h a v e  t y p i c a l  g i l l r a k e r  c o u n t s  o f  2 2 - 2 3  o r  2 4 - 2 5 .  H y b r i d i z a t i o n  
b e t w e e n  t h e  tw o  s p e c i e s  h a s  b e e n  g i v e n  a s  a  p r o b a b l y  e x p l a n a t i o n  
f o r  t h e  i n t e r m e d i a t e s ,  b u t  t h e i r  w i d e s p r e a d  o c c u r r e n c e  (A m u r, O b , 
Y e n e s e i ,  a n d  L e n a  b a s i n s )  s u g g e s t s  t o  me t h a t  a  t h i r d  s p e c i e s  m ay  
b e  i n v o l v e d .

I n  v i e w  o f  s u c h  u n c e r t a i n t i e s  c o n c e r n i n g  t h e  c l a s s i f i c a t i o n ^  o f  
s p e c i e s  i n  t h e  g e n u s  B r a c h v m v s t a x ,  m o s t  o f  t h e  c u r r e n t  R u s s i a n  
l i t e r a t u r e  a v o i d s  t h e  u s e  o f  s c i e n t i f i c  n a m e s  an d  r e f e r s  t o  t h e  tw o  
s p e c i e s  a s  e s t r o r y l  ( s h a r p  s n o u t )  a n d  t u p o r y l  ( b l u n t  s n o u t )  l e n o k .  
T h e  s h a r p - s n o u t e d  l e n o k  i s  t h e  s p e c i e s  w i t h  t h e  s u b t e r m i n a l  j a w s ,  
f l e s h y  s n o u t  a n d  h i g h e r  g i l l r a k e r  c o u n t y  ( y o u r  ' ' l im b a ” ) . T h i s  i s  
n o t  a n  a c c u r a t e l y  d e s c r i p t i v e  com m on nam e f o r  t h i s  s p e c i e s  m  v i e w  
o f  t h e  m a s s i v e ,  b r o a d  s n o u t  i t  p o s s e s s e s .  I t  d o e s  h a v e  a  t i n y  
a c u t e  t i p  t o  t h e  s n o u t ,  h o w e v e r ,  w h e r e a s  i n  t h e  o t h e r  s p e c i e s  ( y o u r  
" l e n o k ” ) t h e  s n o u t  i s  s m o o t h l y  r o u n d e d .

T o c l a r i f y  t h e  c l a s s i f i c a t i o n  o f  s p e c i e s  i n  t h e  g e n u s  B r a c h y m y s t a x ,  
c h a r a c t e r s  t h a t  c a n  b y  u n a m b ig u o u s ly  a s s o c i a t e d  w i t h  a  p a r t i c u l a r  
s p e c i e s  m u st  b e  f o u n d .  E v e n t u a l l y ,  s u c h  s p e c i e s - s p e c i f i c  
c h a r a c t e r s  m ay b e  d i s c e r n e d  fr o m  b i o c h e m i c a l  a n a l y s i s  a n d  
c h r o m o s o m e s , b u t  e x a m i n a t io n  o f  t h e  tw o  s p e c im e n s  s u g g e s t  som e  
l e a d s .

T h e  " l im b a ” s p e c im e n  h a s  9 u p p e r  a n d  18  l o w e r  ( 2 7 )  g i l l r a k e r s ,  a s  
w o u ld  b e  e x p e c t e d  i n  t h e  s u b t e r m i n a l - j a w e d  ( o s t r o r y l )  s p e c i e s .  T h e  
o i l l r a k e r s  h a v e  n u m e r o u s  t i n y  t e e t h  ( d e n t i c u l a t i o n )  o n  t h e i r  
p o s t e r i o r  s i d e s .  On t h e  l o w e r  a r c h  t h e  r a k e r s  b e g i n  a s  " n o r m a l”  
b l a d e - s h a p e d  r a k e r s ,  b u t ,  a l o n g  t h e  a r c h  t h e y  b eco m e  f l a t t e n e d  a n d ,  
e v e n t u a l l y ,  b i f u r c a t e d  a t  t h e i r  t e r m i n u s .  U n f o r t u n a t e l y ,  t h e  
" l e n o k ” s p e c im e n  w a s g u t t e d  a n d  t h e  g i l l  a r c h e s  r e m o v e d  s o  I  c o u l d  
n o t  m ake c o m p a r i s o n s  f o r  s p e c i e s - s p e c i f i c  d i f f e r e n c e s  i n  g i l l r a k e r  
s t r u c t u r e .  T h e  " l im b a ” s p e c im e n  d i f f e r e d  fro m  t h e  " l e n o k ” s p e c im e n  
i n  h a v in g  m o re  n u m e r o u s  an d  m o r e  p r o n o u n c e d  s p o t s  o n  t h e  a d i p o s e  
f i n ,  o p e r c u lu m  a n d  c h e e k ,  a n d  b y  v e r t i c a l  b a n d s  o f  p i g m e n t a t i o n  o n  
t h e  d o r s a l  f i n  r a y s  a n d  m em b r a n e . A r e  t h e s e  c h a r a c t e r i s t i c s  
c o n s i s t e n t  a n d  c l e a r - c u t  b e t w e e n  t h e  s p e c i e s ?  I  n o t e d  a  r e l a t i v e l y  
b r o a d e r  h o r i z o n t a l  g a p e  t o  t h e  m o u th  o f  t h e  " l im b a ” i n  c o m p a r is o n  
t o  t h e  " l e n o k ” -  p e r h a p s  a l l o w i n g  i t  t o  e n g u l f  l a r g e r  p r e y .

T h e  p h o t o s  a n d  t e s t i m o n y  a s s e r t  t h a t  o n l y  t h e  " l im b a ”  s p e c i e s  
d e v e l o p s  b r i g h t  r e d  c o l o r s  o n  t h e  b o d y .  T h is  m ay p r o v e  t o  b e  a  
" s p e c i e s - s p e c i f i c ”  c h a r a c t e r  ( y o u r  s p e c im e n s  c a m e  fro m  t h e  
E y u n d y u d e i R i v e r ,  a  L ena  t r i b u t a r y  n o r t h  o f  c o n f l u e n c e  w i t h



V i l y u i ) • How w a l l  c o l o r a t i o n  a n d  s p o t t i n g  d i s t i n c t i o n s  
c h a r a c t e r i s e  t h e  d i f f e r e n t  s p e c i e s  c a n n o t  b e  a s s e s s e d  u n t i l  m o r e  
i n f o r m a t i o n  o n  p o p u l a t i o n s  o f  v a r i o u s  r i v e r  b a s i n s  i s  a v a i l a b l e .

Y o t  f u t u r e  t r i p s  w h e r e  d i f f e r e n t  f o r m s  o f  l e n o k  a r e  c a u g h t ,  b e s i d e s  
c o l o r  p h o t o s  a n d  n o t e s  o n  s p o t t i n g  a n d  d o r s a l  f i n  m a r k i n g s /  t h e  
b e a d s  o f  s p e c i m e n s  k e p t  f o r  c o n s u m p t i o n  c o u l d  b e  p r e s e r v e d  I n  
f o r m a l i n .  W ith  a  f e w  b e a d s  ( c o n t a i n i n g  g i l l  a r c h e s )  o f  e a c h  fo r m  
( e . g . /  " l im b a " ,  » ' le n o k ” ,  " m o u n ta in  l e n o k " ) ,  I  c o u l d  a n a l y z e  f o r  
s p e c i e s - s p e c i f i c  d i s t i n c t i o n s  i n  g i l l r a k e r  s t r u c t u r e  a n d  c h e e k -  
o p e r c u l a r  s p o t t i n g .

i n  r e g a r d s  t o  bow  t o  r e f e r  t o  s p e c i e s  o f  l e n o k  o f  t h e  g e n u s  
B ra ch y m Y 8 *1* * ■ e n c l o s e d  i s  a  d ia g r a m  o f  a  f a m i l y  t r e e  o f  t h e  f a m i l y  
S a l m o n i d a e .  N o t e  t h a t  l e n o k  f B r a c h v m v s t a x ) fo r m  o n e  b r a n c h  i n  t h e  
s u b f a m i l y  S a l m o n in a e ,  a n d  t h e  s a lm o n  a n d  t r o u t  (O n c o r h y n c h u s  a n d  
f ia lm o ) fo r m  a n o t h e r .  T h u s ,  l e n o k  ( a l l  s p e c i e s  o f  B r a c h y m y s ^ a x )  a r e  
s a l m o n i d  ( o r  s a l m o n i n e )  f i s h e s  m o re  c l o s e l y  r e l a t e d  t o  t a i m e n  a n d  
c h a r r s  t h a n  t h e y  a r e  t o  s a lm o n  a n d  t r o u t  -  b u t  w i t h  com m on n a m e s ,  
a n y t h i n g  g o e s ,  t h e r e  a r e  n o  r u l e s  t o  a s s o c i a t e  com m on n a m e s  w i t h  
c l a s s i f i c a t i o n  b a s e d  o n  e v o l u t i o n a r y  r e l a t i o n s h i p s .  I  c h e c k e d  a  
l i s t  o f  l o c a l  com m on n a m es f o r  l e n o k  t h a t  h a v e  a p p e a r e d  i n  t h e  
l i t e r a t u r e .  " L im b a "  i s  n o t  l i s t e d ,  s o  i t s  u s e  m u st  b e  v e r y  l o c a l .

S i n c e r e l y ,

R o b e r t  B e h n k e

E n c l o s u r e s

R B /je m
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© 1990 r.

A S .  OCHHOB, H.H. HJlbHH,

(DOPMLI J1EHKOB POflA BRACHYMYSTAX (SALMONIFORMES, SALMONIDAE) 
B CBETE flAHHblX nOITyJIÍlLlHOHHO-rEHETMMECKOrO AHAJIM3A

MeTOflOM 3JieKTpo(J)ope3a b IIA A r HcenenoBaHbi 15 <J)epMeHTHbix chctcm, koah- 
pyeMBix 31 reHHtiM nonycoM, b ajino- h cHMnaTpiwecKHX nonynnuHnx n syx  (JiopM 
neHKa «3 pa3Hbix uacTett apeana. OueHKH cpenHeft reTepo3HroTHOCTH BapbHpyiOT y 
ocTpopbinoñ (JjopMbi b AHana30He ot 0,011 no 0,061, a y Tynopbinoñ (jjopMbi -  ot 
0,000 no 0,015. YpoBeHb reHewiecKoñ nH<l>4>epeHUHauHH CC>Nei) Mexcny pa3HbiMH no- 
nynnuHBMH ocTpopbinoñ (|)opMbi ot 0,000 no 0,111, y Tynopbinoft (JiopMbi — ot 0,000  
no 0,107, a Mexcny (JiopMaMH — ot 0,019 no 0,216. B oOnacTHX cHMnaTpHH <¡>opMbi 
penponyKTHBHO H30nHpOBaHbI, XOTfl OrpaHHHeHHblíí oOMeH reHaMH, BHnHMO, npOHCXO- 
nwT. JlaHHbie 3neKTpo4>ope3a nonTBepxcnaiOT upaBHnbHocTb HncHTH(J)HKaii1HH n®yx 
(J>opM h rH6pnnoB F l no Mop(J)onorHH. r eHeTiwecKHX MapnepoB, no3BonHJOumx 
onH03HaHHo HneHTH<J)HUHpoBaTb o6e (JjopMbi Ha BceM apeane, He HaftneHo. Ilpenno- 
naraeTcn MOHOíJjuneTiwecKoe npoHCXOXcneHHe ocTpopbinoft h Tynopbinoñ 4>opM neHKa.

Ilocne Toro, kbk KH<f>a (1976) npenno^oui paccMaipHBaTb b KanecTBe omeJibHbix 
BHnoB Brachymystax lenok h B.savinovi ocTpopbinyio h Tynopbmyio cJjopMbi neHKa H3 
6acceHHa AMypa, 6bin npOBeaeH pan HecnenoBaHHH (JjeHeTnnecKOH h (JjHJieTH'iecKOH 
dpyKTypbi pona Brachymystax, cnHTaBinerocH paHee MOHOTHnnnecKHM (IIIanouiHHKO- 
Ba, 1968). Hx pe3yjibTaTbi o6o6meHbi Mhhoh (1986), BKpame ohh CBonnicn k cne- 
nyiomeMy. rnaBHOH oco6eHHocTbio cTpyKTypbi pona hbjihctch cyiuecTBOBaHHe b HeM 
nnyx MOHOtJiHJieTHHecKHX rpynnHpoBOK — ocxpopbuioH h TynopbtnoH, npencTaBHTe- 
jih KOTOpbix pacnpodpaHeHbi no BceMy apeany pona h o6pa3yioi pan ajino- h chm- 
naipHHecKHx nonynauHH (pnc. 1) . OnwaKO 3th rpynnHpoBKH He cooTBeTCTByioT 
nHarH03y pa3nnnaeMbix Kh<})oh BHnoB, Kaacnaa npencTaBnneT co6oh KOMiuieKc (|)opM, 
3HawienbHo pa3nHnaiomHxcH no Mopc})onorHH.

B Medax coBMecmoro o6HTaHHH oSHapyaceHbi npoMexcyTonHbie oco6h, BnnHMO, 
HBJiHiomHecH rH6pnnaMH F 1 (Ajiexcees, 1983, 1985). Ocipopbuibie h Tynopbuibie 
neHKH pa3JiHMaioTCH b oSnacTBx CHMnaTpHH BecbMa neTKO, ho ecnH paccMaxpHBaxb 
apean b uenoM, TpaHcrpeccHpyioT no BceM npH3HaK3M, hto He no3BonneT pa3nenHTb 
pon Brachymystax Ha nsa TaKCOHOMHMecKHX Bnna. B npenenax Kaacnoro KOMnneKca 
4>OpM HaSniOnaeTCH KHHHanbHaH H3MeHHHBOCTb nPH3HaKOB, no KOTOpblM npOH3BO- 
nHTCH nnarHOCTHKa OCTpOpbUlblX H Tynopbülbix neHKOB B oSnaCTHX CHMnaTpHH.

Jl/iff o6*bncHeHHH MexaHH3MOB (JiopMHpoBaHHH cTpyKTypbi pona npennoxceHa rnnoTe
sa, cornacHO KOTopoíí coBpeMeHHbin apean pona 3acenancfl H3 HananbHO MopcJjonorHHec- 
KH 6nH3KHMH, HO MaCTĤHO penponyKTHBHO H3 0 nHpOBaHHbIMH IipenKaMH OCTpOpbUlblX H 
Tynopbinbix neHKOB, cooTBeTCTBeHHo, c 3anana Ha boctok h c BOCTOKa Ha 3anan- 
B oSnacTHx CHMnaTpHH npoHCxonnno cMemeHne npn3HaKOB, npn 3tom npH3HaKH Kaxc- 
noií ({)0pMbi no Me pe ee npoHHKHOBeHHH b oSnacTb, 3aHírryio npyron (JjopMOH, Bce 
6onee yKnoHHnncb ot HCXonHbix 3HaneHHH, b pe3ynbTaTe ñero h B03HHKnn kjihhbi 
(AneKceeB h np., 1986).
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Phc. I. Apeajibi ocTpopbuioft 
(/)  h Tynopbinott (2) (J)opM 
jieHKa na TcppHTopnn CCCP 
(no HMeiomHMCH na ceroa-
HHUIHMW flCHb JDtfUflfblM) H 
MCCT3 B3HTHB BblÔOpOK. H y- 
MepaUHH BblÔOpOK KaK B 
tu6 ji. 1. MacTOTbi annetta  
Sod-3 (125):  nan, McpToii ~ 
y OCTpOpblttofi (j)OpMbl, non 
McpToii -  y ryiiopbiJioM
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Phc. I . A p ea n bi ocT popbinofl 
(7 )  h TynopbiJiotì (2 )  (Jjopivt 

neHKa na TcppHTopHH CCCP 
(n o  HMeioiUHMCfl uà cer o n -  
HHUIHUft flCHb naiiliblM ) H 
MCCTa B3HTHB BblÒOpOK. Hy- 
MepaUHH BblÖOpOK KaK B 
ra6n. r. M acro-m  ajinen«  
S od -3  ( 1 2 5 ) :  nan, McpToü ~  , 
y ocTpopbuiofó cpopMbi, non. 
McpToíí —  y ryiiopbinoH



TaÓJiima 2

tlacTOTu OAAeAeü noAUMop0Hbix 0epMeHTHbix A O K y œ e , oueHKu cpe (P )
y o c T p o p b i A o ü (o) urynopbiAoü (t) (fio pu ne h ko, paccvuraHHbie no 31 noxycy (s kaio va a 20 MOHOMopfiHbix)

\

rionyJiHiwH (4>opMa)

ribi>Ka .ejieH- 
¿a (o)

OpOJlH-
xa (o)

KyaH«a
(O)

KyaHAa 
(T)

MopKO- 
Ka (o)

¿Ü

Bepxo- 
Bke Bh~
jlK)H ( o )

) ]

Xop (o)

»

Xop (r)

/j

CeBe-
pHoe
ripH-
MOpbe
(r)

M

[?* l*c‘i

U,eHT- 
pajib- 
Hoe 
ripn- 
Mopbe^
(r) 6

j| Sod-3 125 1,00 — 0,39 0,91 0,55 0,62 0,04 0,99 1,00 1,00

100 1,00 1,00 ■ — 1,00 1,0CL 0,61 0,09 0,45, 0,38 0,96 0,01 — —

Mdh-X 100 1,00 1,00 1,00 1,00 0,73 0,02 i,tfo - - — 0,13 —
70 _ — 0,27 0,98 ~ 1,00 1,00 1,00 0,87 1,00 1,00

Sdh-2 100 1,00 1,00 — 0,85 0,22 - 1,00 - - 0,06 -, — —
r 120 ü — 0,15 0,18 <ï$& . - 1,00 1,00 0,94 1,00 1,00 1,00

Sdh-1 100 1,00 1,00 1,00 1,00 1,00 0,94 1,00 1,00 1,00 0,83 0,99 1,00 1,00

120 m, ûàiM — 0,06 . ' - 1 . - - 0,17 0,01 — • k
Pgi-1 100 1,00 1,00 1,00 0,81 0,78 1,00 1,00 1,00 1,00 0,61 1,00 1,00 1,00

80 s __ 0,19 0,22 — - - - 0,39 — — —
Aat-1 100 1,00 1,00 1,00 1,00 1,00 1,00 1,00 0,78 0,87 0,92 0,92 1,00 1,00

70 _ _ 0,22 0,13 0,08 0,08 —
Ldh-1 75 I _ __ — - - - - - - 1,00 1,00

100 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 — —
Mdh-3 100 1,00 1,00 1,00 0,93 1,00 1,00 1,00 1,00 1,00 1,00 1,00 0,99 0,92

80 __ ■ \_ 0,07 — — - - -  . - - 0,01 0,08
Ldh-4 100 1,00 1,00 1,00 1,00 0,98 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00

80 j  -’i- — 0,02 -, - - - — S —1 ¡1 — —
Est-5 100 0,50 0,231 — 1,00 1,00 0,30 0,08 0,67 0,68 0,28 -  1 - —

110 0,50 0,77 f) 1,00 — — 0,70 0,92 0,33 0,32 0,72 1,00 1,00 1,00
Est-6 100 _• I . _ 1,00 1,00 0,30 0,08 0,67 0,68 0,28 - - — •

110 1,00 1,00 1,00 — 0,70 0,92 0,33 0,32 0,72 1,00 1,00 1,00
0,032 0,032 0,000 0,097 0,130 0,161 0,097 0,130 0,130 0,226 0,130 0,032 0,032
0,016 0,011 0,000 0,022 0,036 0,047 0,015 0,056 0,051 0,061 0,013 0,001 0,001
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nPOHCXOKAEHHE RBYX <DOPM JTEHICA H HX CTATVC

n^ “ ™ CTl nonyqeHHoñ KapraHbi He noaBOjinex OflHo3Ha<mo npHHHtb oflHy nBvx 
"  7  ™n0Te3> 06T.HCHHK.mHX HpOHCXO^eHHe 4>oPm JieHKa (MHHa BacHHbeB̂  
1979). B tom cnyqae, ecjiH 6bi ocTpopbTnan h xynopbinaH «JropMbi bo3™ hh hTohho 
KpaTHo H He33BHCHMo b pa3Hbix qaciHx apea/ia, T.e. ecnH 6w b coBpeMeHHwx oenaS-nx 
cHMnaipHH «Mena Meció nepBHMHan HHxeprpaaaiWH, moxcho 6bino 6m oxcHflaxb 6ojjbiue 
10 reHe“ ° ro cxoacTBa cHMnaxpHqecKHX nonya«** paaHnx ^ Pm ¿ m ^ ho-

9 TaQnuî a 3
f e n m e  d u a eo n a n u j M e x d y  n o n ^ u n u a  neH Ka, p a c c u r a u n u e  an n o^ M H O M y n o Ky c y

X op ( T)1 M o p K O K a  (o)

---- nj----
IBepxoBbH 
'Bhjuoh {py

¡ t 3
Ka.TbA>KHp 
(O) y

0,125
0,166
0,019
0,062
0,044

0,961
0,963

0,906
0,899
0,974
0,966

• 'M a p K a K O J i b )

(O)
íluxca (r)w n p H M O p b e  

( r )  *

0,043
0,084
0,012
0,104
0,028
0,040

1,000

0,897
0,902
0,927
0,927

0,044
0,086
0,013
0,102
0,030
0,038
0,000

0,895
0,900
0,929
0,929

0,083
0,058
0,080
0,029
0,077
0,099
0,109
0,111

0,998
0,931
0,864

0,070
0,046
0,080
0,035
0,080
0,107
0,103
0,105

0,002

0,924
0,857

0,114
0,136
0,053
0,035
0,081
0,026
0;076
0,074

0,071
0,080

0,933

0,171
0,216
0,054
0,107
0,081
0,035
0,076
0,074

0,146
0,154
0,069
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1. 03. MapKaKonb V-VI 1988 0 22 (60) 9. BepxoBbe p. Bmiiott (6acc. X 1988 O

------------------ V > .Vy,

8
6acc. HpTbima (06h) JleHbi)

2. P. KanbiPKHp, * V-VI 1988 0 20 (46) 10. P. ynaxaH-THpexTHX, IX 1989 O (16)
6acc. HpTbima (06h) 6acc. JBKapflxcaH (JleHbi)

3. P. IlbDKa, 6acc. Bhh V 1988 T 9 11. P. Aßbwa (6acc. JIhbi) VII 1989 O (1 0 )
(06h) 12. P. Omojioh (6acc. Kojilimm) IV, VI 1989 O (38)

4. O3. OpôJiHxa X I1983 O 30 13. P. Xop [6acc. Yccypn V 1989 O 25
(6acc. 03. BaftKan) (AMypa) ] T 45

5. P. Cenenra (MHP, VII-VIII1988 O 20 n 1
6açc. 03. BaftKan) ( V 1987 0 (17)

6. P. CapMHxa (6acc. X 1988 O (7) T (29)
EHHcea) 14. P. JlyKH [6acc. AMryHH Vili 1980 O (19)

7. P. KyaHjna, 03. Jlen- VI, X I1988 O 27(104) (AMypa) ] T (14)
pHHflOKaH [6acc. T 16(27) n (7)
BwTHMa (JleHbi) ] n 3(5) 15. PeKH CaMapra, EflHHKa, Bemo- IV 1988 T 34(51)

IX 1987 0 (133) KOBKa (ceBepHoe ripnMopbe,
T (68) 6acc. HnoHCKoro Mopa)
n (5) 16. P. TaexcHaa (ueHTpajibHoe IV 1988 T 6(16)

8. P. MopKoxa, Vili 1988 0 20 (63) IIpHMOpbe, 6acc. flnoHCKoro
6acc. Bhjiioh (JîeHbi) MOpfl)

Mm
¡1Í]

IÎpuM euanuR. *<I>opMbi, npenBapHTenbHo HneHTHíJwmipóBaHHMe n o  Mop4>onorH»iecKHM npH3HaicaM : o -  ocT p opbin a«, t -  T ynopbinan, n -  npoMexcyTo»mbie- - - • ' » *   ----- — —j p r » W V V «|r I» iv /in v iv  OCO- \
OH# )

pbi6, TeCTHpoBaHHbix n o  nojiHOMy H aôopy anno3HMHbix n o icycoB , npHBeneHo 6e3  cko6 o k ; b  CKoÔKax -  »meno pbi6, TecTupoBanHbix TonbKo n o  S od -3 . /

8B|lÉ * XX -.> t| ^W2ryv̂ +r __
"° rvi 1/ C ^



(bopeiHHecKHe f la n g e , c oahoh ciopoHbi, noATBepxcAaioT hx reneTHAecKyio 6mi30CT_b 
T o = 0 002) c Apyroii -  cBHAerenbCTByioT 06 hx onpeflejieHHOH penpo/iyKTHBHOH 
o6oco6neHHOCTH (paanHAHe no AacioiaM annenen eflHHCTBeHHO noAHMop<}>Horo y hhx 
jioKyca Est-5 nocTOBepHO ripn P  <  0 ,05).

TEHETHHECKAH AH<I>®EPEHUHAUHH ABYX OOPM J1EHKA HA APEAJIE

flaHHbie o reHeTHMecKHX AHCTaHAHHx MexcAy H3yAeHHbiMH BbiOopKaMH npnBeAeHbi 
B Ta6n. 3. OueHKH ahct3Hahh MexcAy paaHWMH nonyAHAHHMH ocTpopbiAOH (0,000 
0,111; 0  = 0 ,0 6 2 )  HtynopbinoH (0 ,000-0 ,107; 0 = 0 ,0 5 6 )  (J)opM cxow bi. flnanasoH 
BapbHpoBaHHH O Mex<Ay nonyAHAHHMH pasHbix <})OpM Gonbiue (0,019 U,2lb,
= 0 093) MexcAy cHMnaTpiwecKHMH (JjopMaMH b SacceiiHe p. KyanAbi n p. Xop 3HaaeHHH 
O paBHM cooTBeTCTBeHHO 0,084 h 0,044. KapTHHa BsaHMOOTHonieHHH MexcAy paaHbiMH 
nonyAHAHHMH npeAdaBneHa Ha achap° rpaMme (pnc. 4 ) .  npoBepKy npaBHAbHocra 
TononorHH AeHAporpaMMbi apoboahah no MeTOAy, npeAJioxceHHOMy J1h (L i , 1981). 
BblflBAeHO AHUIb OAHO HeCOOTBeTCTBHe. BMeCTO nOAyAeHHOTO nOpHAKa KAaCTepH33AHH 
K nonyAHAHHM BepxoBbH Bhaioh h p. MopKOKH A°Ax<Ha CHa'iana npHcoeAHHHTbca no- 
nyAHAHH ocTpopbinoH4>opMbiAeHKaH3 6acceHHap. KyaHAW, a AHUib aareM h3 p. Xop. 
yqHTbiBan reorpacJiHAecKoe noAoxceHHe sthx nonyAHAHÍi (pnc. 1 ), sto AencTBHTeAbHo
BbirJIHflHT ÖOJiee JïOrHMHblM.

B AeAOM KapTHHa B3aHMOOTHOineHHH pasHbix nonyAHAHÍi AeHKa BecbMa HeoAH03Haq- 
Ha ecAH ee paccMaipHBaTb c toakh apeHHH hx bosmoxchmx (jmneTHAecKHX OTHOiue- 
hh’h Tan nonyAHAHH lynopbuioro AeHKa c caMoro boctoahoto (peKH n PHMOPbfl, 
p. Xop) h caMoro aanaAHoro (p. IIbix<a) yAaciKOB apeana oSpaaoBann oahh KAacrep, 
ho HeoxcHAaHHoe nonoxceHne 33HHA3 nonyAHAHH TynopwAoro AeHKa H3 SaccenHa 
p. KyaHAbl. JlOCTaTOAHO AOTHAHO oGbeAHHeHHe BblßOpOK OCTpOpbDIbIX AeHKOB, OT- 
HocHiAHxcH K OAHOMy öacceHHy, a TaKxce o6pa30B3HHe Asyx KnacTepoB rpynnaMH 
nonyAHAHÍi ocTpopbiAoii <t>oPMbi aanaAHOÍi h boctoahoíí (HaAHHan c Oaccenna p. KyaH
Abl) Aacieii apeana, oah3ko nocneAHHe oôbeAHHHioTCH c ochobhmm KAaciepoM lyno- 
pblAOii (JlOpMbI (pHC. 4) .

H ndeK cbi e e n e r m e c K O io  cxodcr'ea  ( m x e  du a ep n a n u ) u
Si . t J . .___

XyaHfla (r) vXop (o)

OpojiHxa (o )  ) 
 ̂ CeneHra (o )  
.^KyaHAa (o) 

KyaHfla ( r )  )

£xop (Ö T5
^Xop (r)

~ MapKOKaJ o) ) 
/^BepxoBbHN

.
JKanbAxcwp (o)_ 

^ MapKaKOJib (o) 
\r ib ix c a  (r )  )  
yTïpHMopbe (r )

B ueilOM.

0,984
0,940
0,889
0,942
0,882
0,958
0,957

0,921
0,932
0,892
0,843

0,016 0,062 0,118 0,060
0,104 0,092 0,100

0,901 0,084 0,011
0,912 0,920 0,106
0,905 0,990 0,899
0,817 0,981 0,940 0,957
0,919 0,988 0,901 0,073
0,918 0,987 0,903 0,970

0,944 0,924 0,971 0,926
0,955 0,923 0,966 0,924
0,873 0,948 0,966 0,922
0,806 0,947 0,899 0,922

nonyjiHUHHMH pen UeHTpajibHoro h CeBepHoro npHMOpbH D ~

Phc. 4.
((J)OpMí
4 -  ribi
OpOJIMX

Gno
OCHOBli
1979).
KpaTHG
cHMnai
ro reH;

(ebirne ò

Xop (r)

0,125
0,166
0,019
0,062
0,044

0,961 
0,963 .

0,906 f 
0,899 | 
0,974 [ 

.0,966

'ê 0,0001
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ta x )  H3 SacceftHa A M ypa h m3 p . Ya m  / /  3 ooji. tk., 62, 7 , 1 0 5 7 —1067 . —1 9 8 5 . CHMnaTpHuecKHe 
(bopMW jieHxa (p o fl B r a c h y m y s ta x )  h3 6acceftH a BHTHMa / /  E hoji. HayKM, 3, 4 1 - 4 8 .

AneKceee C.C., Mu m  M.B., Kondpauioe A.C., 1986. IlapajiJieJibHbie kjihhm Kan pe3yjibTaT BCTpeM- 
Horo pacceHHHH ocoOeft h CMemeHna npH3HaKOB. AHajiH3 cuTyauHH b pone Brachymystax 
(Salmoniformes, Salmonidae)// 3 ooji. xc., 65, 2, 227-234.

Eopucoeeit E.3., AneKceee C.C., Mum  M.B., 1983. MHoroMepHbitt cTaTHCTiwecKHii aHaji«3 Mop<}>o- 
jionwecKHX npM3HaKOB CHMnaTpmiecKHx (JjopM ueHKa pona Brachymystax (Salmonidae) m3 
BOfloeMOB 6acceftHOB JleHbi h AMypa // Bonp. hxthoji., 23, 2, 193-208.

Bacunbeea EM-> Mu m  M.B., 1980. CpaBHHTejibHtift aHanH3 Mop<|>ojiorHMecKHX npH3HaxoB jichkob 
h3 pa3Hbix nacTeft apeana pojra Brachymystax (Salmoniformes, Salmonidae) // 3 ooji. >k ., 59, 1, 
79-80.

EpMonenKO JI.H., ilycroeouT CM., 1986. TeHeTiwecKaji H3MemiHBOCTb chOhpckhx TattMeHeft 
h neHKOB /I Hxthoji., niflpo6HOJi., nmpoxHMHH, shtomoji. h napa3HTOJi. Te3HCbi jiokji. II Bcec. 
CHMn. Bhoji. npoGji. CeBepa, 4. JlnyTCK, 31-32.

HnbUh H.H., AneKceee C.C., 1988. PenponyKTHBHbie B3aHMooTHonieHhh irnyx (J)opM JieHKa (pon 
Brachymystax) b 6acceftHe BHTHMa h AMypa no naHHbiM nonyjiHimoHHo-reHeTHMecKoro h no- 
nynHUHOHHo-Mop4>ojionwecKoro aHajiH3a // Te3HCbi III Bcec. koh<}). ”Ilpo6jieMbi aKOJiorHH 
IIpH6aiiKanbH’\  HpKyTCK, 119.

Ku&a MM., 1976. Mop<J>ojiorHH flByx <}>opM ueHKa (poa Brachymystax: Salmoniformes, Salmo
nidae) H3 OacceftHa AMypa h hx CHCTeMaTiwecKoe nonoxceHHe // 3ooreorpa<j>HX h CHCTeMaTHKa 
pbi6. JI.: Hayna, 142-156.

Mu m  M.B., 1986. Mhkposbojuouhh pbi6: sBOJiiouHOHHbie acneKTbi <J>eHeTHMecKoro pa3Hoo6pa- 
3hh. M.: Hayxa, 1-207.

f  Mu m  M.B., AneKceee C.C., 1985. K no3HaHHio <J)eHeTHHecKoft crpyKTypbi pona Brachymystax 
(Salmoniformes, Salmonidae): o <J)opMax jichkob b 6acceftHe 06 h // 3 ooji. xc., 64, 4, 549—561.

Mu m  M.B., Bacunbeea E.JJ., 1979. ObHapyxceHne CHMnaTpiwecKHX 4>°PM JieHKa (pofl Brachy- 
mystax) B.6acceitHe JleHbi // B iojiji. MOHI1, otjx. 6non., 84, 24-33.

Ocunoe A S ., 1988. KyMxca (Salmo trutta L., Salmonidae) 6accettHOB MepHoro h KacnnftcKoro 
Mopeft: nonyjiBUHOHHo-reHeTHHecKHtt aHajiH3 // TeHeTHKa, 24, 12, 2172-2186.

U lanolUHUKoea r.X., 1986. CpaBHHTeJibHo-Mop<j>oJionwecKoe H3yneHne TaftMeHefl h JieHKa // 
Bonp. hxthoji., 8, 3, 440-464.

Allendorf F.W., Utter F.M., 1979. Population genetics / Fish physiology. N.Y.: Acad. Press, 8, 407-  
459.

Carson H.L., 1975. The genetics of speciation at the diploid level // Amer. Nat., 109, 73-92.
Clayton L.W., Tretiak D.N., Billeck B.N., Ihssen P.,, 1975. Genetics of multiple supernatant and mi

tochondrial malate dehydrogenase isozymes in rainbow trout (Salmo gairdneri) // Isozymes. N.Y.: 
Acad. Press, 4 ,433-448.

Cross T.F., Ward R.D., 1980. Protein variation and duplicate lod in the Atlantic salmon, Salmo 
salar L. // Genet. Res. Camb., 36, 147—165.

Davis B.J., 1964. Disc-electrophoresis. 2. Method and application to human serum proteins // Ann. 
N.Y. Acad. Sci., 121, 404-427.

Isebaert-Vanneste M., Vanneste W.H., 1980. Quantitative resolution of Cu, Zn-superoxide dismutase 
activities // Analyt. Biochem., 107, 1, 86-95.

Learly R.F., Allendorf F.M., Knudsen K.L., 1983. Consistenly high meristic connts in natural hybrids 
between brook trout and bull trout // Syst. Zool, 32, 4, 369-376.

Li W.-H., 1981. Simple method for constructing phylogenetic trees from distance matrices // Proc. 
Nat. Acad. Sci. USA, 78, 1085-1089.

Mayr E:, 1954. Change of genetic environment and evolution // Evolution as a process. London, 
157-180.

NeffN.A, Smith G.R., 1978. Multivariate analysis of hybrid fishes// Syst. Zool, 28, 176-196.
NeiM., 1972. Genetic distance between populations 11 Amer. Nat., 106, 283-292.
Peacock A.C., Bunting S.L., Quenn K.G., 1965. Serum protein electrophoresis in acrilamide gel: 

patterns from normal human subjects // Science, 147, 1451—1452.
Rinne J.N., Sorensen R., Belfìt S.C., 1985. An analysis of Fx hybrids between Apache (Salmo apa

che) and rainbow trout (Salmo gairdneri) // J. Ariz.-Nev. Acad. Sci., 20, 2, 63-69.
Sneath P.H.A., Sokal R.R., 1973. Numerical taxonomy. San Francisco, 1-573.
Templeton A.R., 1980. The theory of speciation via the founder principle // Genetics, 94, 1011 — 

1038.
Workman P.L., Niswander J.D., 1970. Population studies on southwestern Indian tribes. II. Local 

genetic differentiation in the Papago 11 Amer. J. Hum. Genet., 22, 24-49.
B u on oeu n ecK u u  0 a K y n b r e r  MFY, 
U ncT uryT  6uonoeuu p a 3 6 u ru n  AH CCCP 
(M ocKeaJ

IJocrynuna e pedaKuuto 
5 nneapn 1989 z.

89

....



December 31, 1990Professor Robert Behnke 
Fishery & Wildlife Biology 
Colorado State University 
Fort Collins, CO 80523
Dear Mr. Behnke:
Your name was given to me by Fred DeCicco with the Alaska Dept, of 
Fish & Game. Mr. DeCicco told me that you were very knowledgeable 
about the fisheries in the Soviet Union and that you might be able 
to assist me in answering some questions that I have.
I have been trying to find a book or research paper on HUCHO PERRY I 
(Sea Run Taimen) . I have caught this species of fish in the 
Khabarovsk Region of the Soviet Far East and am interested in 
finding out about their life cycle and distribution. Do you know of any publications on Hucho Perryi?
I also talked with Mr. DeCicco about the possibility of any 
Steelhead or Rainbow trout stocks in the Soviet Far East. I have 
sportfished a number of rivers and have not run across any trout. 
Do you have any information about Steelhead or Trout in the Soviet Union?
I have spent days talking with local Soviet Ichthyologists and 
found that their knowledge was somewhat limited and conflicting 
even amongst themselves. I am sure that a lot gets lost in the translation.
I have been in the sportfishing business here in Alaska for the 
past | 18 years and last spring had the opportunity to fish in 
Russia. I also serve a chairman of the Board of Fisheries for the 
State of Alaska which is how I met Mr. Decicco. I am not a 
biologist but after 4 years on the Board of Fisheries I have a fair understanding of fisheries.

P.O.Box220248 • Anchorage,Alaska99522 • (907)243-8450



The fisheries of the Soviet Far East are fascinating to me. A year 
ago I had never even heard of Sea Run Taimen and I have not heard 
of anyone else who has. Fred DeCicco found the scientific name in 
a Japanese fisheries book while looking for info on Oncorhynchus 
Masu (Cherry Salmon).
Any assistance you could provide would be greatly appreciated.

Sincerely,
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. 1 Lodge, Alaska

FATHER AND SON/DAUGHTER
WEEK 1991

“Share the Dream!”
DATE:.......  j. . June 15-22, 1990. This will be our 6th annual Father and Son/Daughter Week, and is the first

operating week of our season. The temperatures are warm — 60° to 70° during the day, and the days are endless 
in the Land of the Midnight Sun.

PRICE:. . . .  , . Our regular package price of $3,900 for the paying party (or father) and $2,050 for the son or 
daughter. Although we call this our Father and Son/Daughter Week, it is open to Mother/Daughter, Mother/Son, 
etc.

FISHING: . .  . We have very good fishing for all of our fresh water species at this time. In fact, this week offers 
some of our best Char, Lake Trout, Northern Pike, Grayling and Rainbow Trout fishing. It has been our experience 
that the fishing is fast enough to keep the younger anglers from getting “bored,” or the novice frustrated.
We will also be fishing for King Salmon. Every year we have some of your best days of King Salmon fishing 
during this week. W hy w ait!

This is a great opportunity to introduce your son(s) or daughter(s) 
to Alaska and Tikchik at a reduced cost.

ALL ROUNDER WEEK 1991
PRICE:. . . .  . . $3,600.00 per person per week. This price includes all of the 

services of our standard package: lodging, meals, guides, daily flyout, etc.
Please see our rates and information sheet for complete details.

WEEK:.........Septem ber 21 - 30 — 9 days and 8 nights. We have added two
extra days of fishing and/or bird hunting to compensate for possible bad weather days if we cannot fly.

WEATHER: . Unpredictable weather, cooler temperatures and less hours of daylight are the reasons why many 
anglers shy away from late September in Alaska. Daytime temperatures range from the low 50’s to low 40’s. 
Nighttime temperatures will range from the low 40’s to low 20’s. In a week’s time we can expect two to three 
days of stormy weather with rain and wind.

FISHING: .. . The fishing is excellent for all of our fresh water species, especially Rainbow Trout, Char and Grayling.
The Rainbows will be active with their deep red stripe more vivid than ever. The Char will have turned that 
beautiful gold and pink that they are so famous for. Although we are a t the very end of our Silver Salmon run, 
we should catch good numbers of the Silver Salmon, including some ocean fresh Silvers. An added bonus is 
that the other lodges in the area are closed for the season, thus we have all of the rivers and streams to ourselves.

BIRD
SHOOTING: . We combine this week with Duck shooting and Ptarmigan hunting. Bag limits are liberal. Our Duck 

shooting is over decoys with well trained dogs and bag limits are usually taken each day. The 
Ptarmigan hunting is in the higher elevations in open tundra country.
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LOCATION
Tikchik Narrows Lodge is located in Southwest Alaska 

in the 1.5 million acre Wood-Tikchik State Park. Border
ing the park to the west is the Togiak National Wildlife 
Refuge which encompasses 4.7 million acres of land. The 
Wood-Tikchik area contains 13 major lakes which stack 
one above the other. The western edge of the lakes extend, 
in beautiful fjords, into the rugged Kilbuck Mountains. 
Togiak Wildlife Refuge contains 3 major river systems 
draining the Kilbuck Mountains to the southwest.

This area of Alaska is only accessible by float plane and 
is over 300 miles from the nearest connecting road system. 
Tikchik Narrows Lodge is totally isolated. We are not 
located in a town or village like most other lodges in 
Southwest Alaska. Our neighbors are the undisturbed fish 
and wildlife which abound in this area.

ACCOMMODATIONS
Our guests are accommodated in separate cabins. Each 

cabin has two large comfortable guest rooms, each room 
with private modern bathroom facilities, independent hot 
water heaters, thermostatically controlled forced air heat, 
fully carpeted, twin beds and a spectacular view of 
Nuyukuk Lake and the rugged snow capped Kilbuck 
Mountains.

LODGE
The main lodge is located on the tip of a narrow penin

sula, which separates Tikchik and Nuyukuk Lakes 
(Tikchik Narrows). The lodge has large comfortable loung
ing areas with a natural stone fireplace and a unique cir
cular dining room.

Both the main lodge and the dining room are enclosed 
by large picture windows, which offer a spectacular 
panoramic view.

MEALS
Our meals reflect the preference in American fine din

ing. We have a pre-planned menu each week, offering main 
courses of New York steak, roast duck, lasagne, prime rib 
with Yorkshire pudding, turkey and filet mignon. We serve 
freshly baked homemade breads and pastries, and have 
our produce and vegetables flown in fresh each week. We 
also serve a wide selection of hors d ’oeuvres featuring a 
fish appetizer from the day’s catch.

Our guests start each day with a hearty wholesome 4 
course breakfast. Your lunches are packed picnic style for 
a streamside meal, unless you would prefer a fish shore 
lunch cooked by one of our expert guides. The shore

lunches are definitely something you will not want to miss 
during your stay with us.

Wine is always served with our evening meal and is 
available a t an additional cost for shore lunches.

If you have any special dietary requirements ju st let us 
know.

THE FISHING
Nowhere else in the world will you find a greater varie

ty and volume of sportfish than in Bristol Bay, Alaska. Call
ed the “Salm on factory o f the world” Bristol Bay offers 
five species of Salmon: King, Sockeye, Chum, Pink and 
Silver salmon and 7 species of fresh water fish: Rainbow 
Trout, Arctic Grayling, Arctic Char, Dolly Varden, Lake 
Trout, Northern Pike and, in the Kuskokwim drainage, the 
Sheefish.

We fish the entire western half of Bristol Bay which in
cludes the Nushagak, Wood River, Tikchik Lake, Togiak 
River drainage’s and some of the rivers in the Kuskokwim 
drainage.

The waters we fish vary in size from very large rivers 
to tiny streams and everything in between. We also fish 
the lake and the interconnecting shorter rivers between 
the lakes. The rivers that we fish in the western half of 
Bristol Bay produce about 75 percent of the King Salmon, 
Silver Salmon and Chum Salmon caught in the entire 
Bristol Bay drainage.

With our unique variety of water to fish, both spin and 
fly fishermen will find our waters challenging for the ad
vanced anglers yet accommodating for novice anglers. 
Above a l l . . . our fishermen catch fish, lots of fish and en
joy the sport of doing so.

FISHING FROM THE LODGE
Tikchik Narrows Lodge offers great fishing right in front 

of the lodge. It is not uncommon to see salmon from the 
deck of the lodge. Rainbow Trout, Lake Trout, Arctic Char, 
Arctic Grayling, Northern Pike, Sockeye Salmon and Pink 
Salmon can all be caught in the narrows in front of the 
lodge.

We have excellent fishing available from the lodge by 
boat. Nuyukuk, Tikchik, and Chauekuktuli Lakes offer 
great fishing along with numerous rivers and streams near
by. Usually the largest Rainbow Trout, Arctic Grayling, 
Northern Pike and Arctic Char are taken in the local waters 
near the lodge by our guests.

DAILY SCHEDULE
Each day’s fishing assignments are scheduled the even

ing before. Where we fish each day will depend on each 
fisherman’s preference. Each evening our guests will know

where they are going, who their pilot is and who their guide 
will be. The pilots and guides get with the guest after din
ner to suggest which tackle to take and to let the fishermen 
know how to prepare for the next day’s fishing adventure.

Breakfast is served at 7:00 a.m. The airplanes and guides 
are ready to depart shortly after breakfast. We return to 
the lodge each evening between 4:30 p.m. and 6:00 p.m. 
Dinner is served at approximately 7:30 p.m.

EQUIPMENT
AIRPLANES — We own and operate 4 float equipped 

aircraft. Three 6-passenger De Havilland Beavers along 
with one 4-passenger Cessna 206. Our aircraft are in ex
cellent condition and are well maintained throughout the 
entire season.

BOATS — We keep boats and motors (some jet equip
ped) on six different rivers throughout the season. The use 
of these boats allows our guides the mobility to provide 
our fishermen with the best fishing everyday. We also have 
several boats a t the lodge for fishing our local waters.

GUIDES
Each day’s fishing excursions are fully guided. We 

employ 12 guides along with 4 pilot/guides to insure that 
our guests receive tailored, personal attention and service. 
Our guides are mature, friendly, knowledgeable fishermen 
who will not only provide the best fishing, but are able and 
willing to help with technique, if need be. Our guides are 
safety conscious and understand that not all of our guests 
are expert fishermen. W hether you’re a novice or an ex
pert, our guides will be accommodating to your needs.

FLYFISHING — Many of our guides are expert fly 
fishermen. A week at Tikchik Narrows Lodge can be equal 
to a week at a professional flyfishing school. W hether you 
want to learn fly tying, casting, presentation or how to fight 
a big fish, you can be assured that our guides have the skill 
and patience to teach you.

GETTING TO THE LODGE
You should plan on traveling to Anchorage, Alaska for 

your flight to Dillingham, Alaska. Northwest, Delta

United and Alaska Airlines all have daily flights to and 
from Anchorage from all of the major cities in the U.S.

You should plan on a Saturday arrival in Dillingham 
Alaska. Mark Air has daily flights between Anchorage 
and Dillingham on 737 jet aircraft. The round trip airfare 
between Anchorage and Dillingham will cost about $270.

We will be in Dillingham to meet you when your flight 
arrives. From Dillingham we will transfer you to our float 
planes for the trip to the lodge.

RATES
The 1991 rates are $4,100 per person per week (package 

price). Trips start on Saturday and end the following 
Saturday.

The package price inc ludes  all meals, lodging, fully 
guided daily flyout fishing excursions (weather permitting) 
and transportation between Dillingham and the lodge.

The package price does no t include  personal gear, rods, 
reels, lures, flies, liquor, fishing licenses and gratuities.

RESERVATION REQUIREMENTS
We require a $1,800 deposit per person to confirm a 

reservation. Full payment is due 60 days prior to arrival.
Payments are refundable only if the cancelled space can 

be fully rebooked with guests acceptable to Tikchik Nar
rows Lodge. After February 1, all refunds will be subject 
to a cancellation fee of 10% of the package price.

TACKLE
When your fishing trip with Tikchik Narrows Lodge has 

been confirmed, we will send you a “what to bring” list, 
covering suggested tackle, lures, flies, clothing, etc.

We have a large inventory of lures and flies available for 
purchase at the lodge. We do not furnish the terminal 
tackle (rods, reels, waders, etc.) We do keep a large inven
tory of excellent quality rods and reels, both spin and fly, 
along with hip boots and waders for our guests to use on 
a loaner basis in case of rod breakage, equipment failure 
and lost luggage. We furnish terminal tackle only on prior 
request and on a limited basis.

CATCH AND RELEASE
In the spirit and necessity of conservation, we adhere 

to strict catch and release policies with our fresh water 
species of fish. We do allow and promote our clients to keep 
a couple of salmon. We will be happy to fillet, wrap, 
package and freeze your salmon for you to take home.

OUR PHILOSOPHY
Our guests come to Alaska to experience the finest 

fishery in the world. We are in the sportfishing business 
to provide that service, and we’ve been told that no other 
operator in Alaska out-fishes us. But we do not want your 
Alaskan adventure to stop with merely great fishing. We 
are committed to all of the extras that will add that special 
touch to your stay with us. Whether it means flying extra 
miles to show you a grizzly bear and cub or having our 
chef cook your fish ju st the way you like it, we are here 
to make your trip memorable.

Your smallest needs are important to us. Our goal is to 
have every guest leave Tikchik totally satisfied with the 
desire to return to our very special angling paradise.

YOUR HOST’S
Bud and Holly Hodson have been in the sportfishing 

business for the past 17 years, all of which have been in 
the Wood River - Tikchik Lakes area o f Alaska. Bud 
started out as a fish ing guide before advancing to 
pilot/guide. Bud and Holly have built a reputation for  
developing one o f the best sportfishing operations in the 
world and that reputation has continued on with  
Tikchik's.

B ud’s 17 years o f fish ing  experience in the area will 
be the difference between good fish ing  and great fishing. 
His enthusiasm  for fish ing and more importantly seeing 
others catch fish  is ju s t  one o f the reasons w hy Tikchik  
Narrows Lodge is in a class o f i t ’s  own.

Holly is your hostess and m aintains the sm ooth run
ning o f the lodge accommodations and meals. She sees 
to all o f the extras and provides the A laskan hospitality 
her guests deserve. Holly’s sincere desire to m ake each 
guest feel welcome and comfortable is one o f the reasons 
m any of our guests return to fish  with us year after year.

FOR RESERVATIONS
C ontact:

Bud Hodson, Tikchik Narrows Lodge, P.O. Box 2 2 0 2 4 8 , Anchorage, A laska 9 9 5 2 2
(907) 243 -8450 , Fax: (907) 248-3091
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The fishing chart shows when the different salmon species are available. The fresh water species are always available.
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Fort Collins, Colorado 80523 
(303) 491-5020 

FAX (303) 491 5091

January 9, 1991
Mr. Bud Hodson 
P.O. BOX 220248 
Anchorage, AK 99522
Dear Mr. Hodson:

The taimen you caught in the Tumin River are probably Hucho 
perrvi. if indeed they are sea-run or anadromous fish. A problem 
for correct identification is that all species of huchen or 
taimen do not much differ in external appearance. The species,
H. perrvi. however, is very distinct from other species 
«internally”. Compared to other taimen, H. perrvi is the only 
anadromous species, it has about 6-10 fewer vertebrae, teeth are 
present on the basibranchial plate (between gill arches), and on 
the middle of the tongue, and it has more than 20 fewer 
chromosomes (62 vs. 82-84). It is highly divergent from other 
taimen, but this divergence is not apparent from external 
appearance.

H. perrvi was first mentioned in 1856 in J. C. Brevoort's 
work: "Jiotes on some figures of Japanese fish" (illustrations of 
fishes made by artists with Admiral Perry's expedition), where it 
was named "Salmo perrvi11. Not a great amount of information has 
been available on the species since. It is known to exist on 
Hokkaido and Sakhalin and has been reported from the Soviet 
mainland south of the Amur River— in tributaries to Tartar Gulf 
and Sea of Japan (southward to Vladyvostok). The Russian 
literature does not list H. perrvi for the Amur River basin (only 
H. taimen - or, perhaps, more precisely, Hucho hucho taimen). H. 
taimen occurs north of the Amur to the Uda R. and H. perrvi is 
assumed to occur in coastal rivers south of the Amur to 
Vladyvostok. I have not seen an adequate taxonomic description 
of the taimen from south of the Amur basin, however, which 
undoubtedly identifies these fish as H. perrvi. Were all the 
taimen in your photos of fish caught south of the Amur (drainages 
to the Tartar Gulf)?

In the summer 1990 issue of Trout, I had an article, "How 
many species", which provides a brief summary of information and 
classification of some of the little known salmonid fishes such 
as H. perrvi. taimen, lenok, etc. Also be aware that two 
different species of lenok occur in the Amur and Uda river 
basins. The most comprehensive work on huchen or taimen is:
"The Eurasian huchen, Hucho hucho. the largest salmon in the 
world", by Holcik, Hensel, Nieslanik, and Skacel. English



translation is available from Kluwer Acad. Publ., P.O. Box 358, 
Hingham, MA 02018-0358. I believe it selK for about $120-130. 
This book, however, does not have much on H. perrvi and lacks 
critical authenticity in regards to many details.

You mentioned you caught H. perrvi in the "Kharbarovsk 
region". I assume any fi. perrvi you caught were in the coastal 
rivers (such as the Tumin), east of Khabarovsk, and not in the 
Amur basin. If you have any knowledge of sea-run taimen in the 
Amur, please inform me.

I note that Klineburger Worldwide Travel advertises several 
trips for "taimen salmon" to Khabarovsk for 1991. A problem for 
supplying trophy taimen for increasing numbers of anglers is that 
long-lived species such as taimen are extremely susceptible to 
over-exploitation. A 40-50 lb. taimen is probably more than 20 
years old. It doesn't take much exploitation to remove many 
years of production from a large area of a river. In most areas 
of the USSR, even essentially uninhabited regions, large taimen 
are rare. Exploitation to feed crews performing geological or 
natural resource surveys, can virtually eliminate large taimen 
from an area.

Thank you for the beautiful photos— the only good color 
photos I have seen of H. perryi. In 1957 the late Paul Needham 
and I collected rainbow trout in Alaska. I recall that our 
Nushagak River basin collection were of Tikchik rainbow. One of 
the conclusions of the study is that the rainbow trout north of 
the AK Peninsula are probably more closely related genetically to 
the original mvkiss rainbow trout of Kamchatka than they are to 
rainbow trout along the Pacific Coast south of the AK Peninsula 
(but all are very closely related).

Making fish collections based at a luxury lodge would 
certainly be doing it in style, but perhaps not as exciting as 
camping on rivers and lakes with the bears— but I was much 
younger then.
Sincerely,

Robert Behnke
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University
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Fort Collins, Colorado 80523 
(303) 491-5020 

FAX (303) 491 5091

January 10, 1991
Mr. Tom Knight 
Klineburger Worldwide Travel 
3627 1st Avenue South 
Seattle, WA 98134
Dear Mr. Knight:

Enclosed is a copy of a letter concerning Hucho perrvi. Mr. 
Hodson mentioned his trip was centered at Khabarovsk; perhaps he 
was one of your clients. I have been picking up bits of new 
information on little known Asiatic salmonid fishes from American 
anglers. Also enclosed is copy of letter concerning the lenok. If 
your anglers note distinctions and take photographs of lenok caught 
in various areas and send the information to me, I would be 
grateful. One (or perhaps two) species of lenok might be 
characterized by red coloration— the other more "common" or "blunt 
snouted" lenok species, reputedly lacks red colors.

I note in your recent literature that you will have trips for 
steelhead and rainbow trout in Kamchatka this year. I would be 
very interested to hear what you find. A recent paper by I. A. 

e s iChereshnfv (Inst. Biol. Problems of the North...at Magaden) in 
Voprosy Ikhtiologii (1990, no. 5) lists all fish species that are 
known to occur or probably occur in the Soviet Northeast— in all 
river drainages from north of the Uda River, around the Chukokst 
Peninsula to Chaunsk Bay. No steelhead or rainbow trout (mykiss) 
or lenok or taimen are listed for any of the 29 rivers. It has 
been assumed that mvkiss occurs in the Penzhina River (northernmost 
drainage on Kamchatka), but Chereshnev does not list it.

Last year Chereshnev named a new species of char from a few 
rivers tributary to the northern Okhotsk Sea (including the Yama 
River, where I note a trip for coho salmon is scheduled). The new 
species of char is similar to Dolly Varden but has rows of light 
colored spots along the dorsal surface and on the dorsal, adipose 
and caudal fins. Perhaps when your group is in Magadan a visit 
with Chereshnev can be arranged to obtain the latest information on 
species distribution.

I would also be interested to hear what you learn of the 
Atlantic salmon of the Pechora River. Historically, the Pechora 
was noted for the largest salmon and the greatest commercial catch 
of any Soviet river. In recent years, I understand, that 
considerable environmental degradation occurred, mainly from 
improper logging in key areas of the watershed and salmon runs have



suffered.
The brochure on the Pechora states that anglers will be able 

to sample lenok, Arctic grayling, Dolly Varden, etc. Lenok are not 
known from the Pechora (westernmost distribution is a tributary to 
the Ob— taimen are known from one upper Pechora tributary, but are 
not ubiquitous). The common Pechora grayling is the European 
grayling, T. thvmallus— but Arctic grayling were recently recorded 
from some sites i n p t h e  Pechora basin. Dolly Varden are not known 
to occur west of the Chukotsk Peninsula.

The Soviet Union covers a vast area and the fishes of much of 
this area are not well known; thus, I would appreciate any bits of 
information from anglers fishing in remote areas.
Sincerely,

Robert Behnke



Thomas M. Knight
PHOTO/JOURNALISM
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17709 69th Avenue West 
Edmonds, WA 98026 
Phone: 206-743-1849

January  15,1991

Robert Behnke
COLORADO STATE UNIVERSITY 
D epartm ent of Fishery and Wildlife Biology 
Fort Collins, Colorado 80523

D ear Robert:

Thanks for your Jan u ary  10 letter. You should note a t the outset th a t I will 
be leaving Klineburger Travel th is coming Friday, Jan u ary  18, to pursue 
my freelance w riting and also guide trips to the Soviet Union w ith another 
company. Please keep th is inform ation confidential for the present. Thank 
you.

W ith regards to lenok, in Mongolia (Selenge River tributary) la s t year we 
caught the "red coloration" species and in  the USSR (M ayam akan River) 
the lenok did not have the red coloration and were also obviously "blunt."

I consider m yself a be tter than  average photographer and did take some 
outstanding slides of the red lenok. I did not go on the USSR trip , bu t do 
have slides of the b lunt lenok also..not as good as my Mongolia slides, but 
adequate. There are obvious differences. I also have slides of the grayling 
caught in  Mongolia..a female I believe. I also have a series of closeup of 
taim en. I would be happy to send you duplicate slides for your collection if  
you wish. I  would contact Dr. Ed Brothers (see enclosed reference sheet) for 
taxonomy and aging. Ed did all the collecting for the Sm ithsonian, 
Am erican M useum, UW, C anadian N ational M useum  and California 
Academy of Sciences. He's a hell of a nice person and I'm  know you will 
enjoy talk ing  w ith him  as you both "speak the same language."

I will be going to a different set of rivers th an  described in  the lite ra tu re  you 
recently received from Klineburger's. My operator in  the USSR has 
basically arranged  trips for taim en (Podkam ennaya T unguska River, 
central Siberia), perryi (Lutoga River, Sakhalin  Island), chinook (Tigil 
River, K am chatka Peninsula), A tlantic salmon (Pechora River) and 
coho/steelhead/resident rainbow (Inja River, M agadan area or 
undeterm ined as yet, K am chatka Peninsula). I am  tentatively  scheduling



two trips (I won't be going on all of them , bu t most) on each of these 
stream s. I in tend to take detailed slides of every species encountered and 
will be happy to share them  w ith you.

Regarding Mr. Hodson: Bud Hobson is running a series of trips out of 
Khabarovsk th is year. Unfortunately, for "advertising" purposes he is 
claiming to be fishing for "sea-run taim en." I was going to w rite him , bu t 
am  glad you did to inform him  of the difference between taim en and perryi. 
I would, however, not expect his advertising to change and it  is 
unfortunately the public will be misled. I do know the differences!

In  m id-February or mid-March, I will be going to Moscow to confer w ith 
our operator regarding the 1991 trip  details. In the ir correspondence w ith 
me they m ention (never w ith scientific or Russian nam es) species such as 
"East Siberian Char", "sima", "lake char", "Siberian salmon", and 
"salmon trout." Here is where you could help me out. If  you could provide 
me with inform ation on the following subjects prior to my leaving for 
Moscow, it  will greatly  benefit your research and mine:

1) A lis t of Soviet sports species with nam es in Russian, scientific 
and English. This way I can communicate effectively w ith my Soviet 
p a rtn e rs .

2) A detailed (if possible) lis t of those rivers on the Kam chatka 
Peninsula your research indicates contain sum m er-run steelhead and/or 
resident rainbow trout.

3) Reputedly there is a t least one river on the Kam chatka th a t 
contains a run  of chinook salmon equal to the genetic stra in  in  size of those 
in the  Kenai River of Alaska. Do you know th is river(s).

4) I have heard  of the problems on the Pechora and I will discuss 
th is w ith my Soviet partners. Do you have a suggestion for an  alternative 
river for A tlantic salmon, not on the Kola Peninsula?

5) Do you have Mr. I, A. Chereshnev's address in M agadan, so th a t I 
m ight w rite as well as v isit him?

Thanks very much for any help you can give me. It will be invaluable.

Regarding listing  Arctic grayling lenok, Dolly V arden as being in  the 
Pechora, I am  aware th a t these only exist in  eastern  Siberia and the  
wording was m isleading.

Regarding harvesting large taim en: The fishery by my company will insist 
on catch and release, w ith the exception of obvious "gill hooked" fish and 
one specimen per angler. I am  working w ith a outstanding taxiderm ist 
who can m ake m ounts from good photographs. However, w ith taim en 
there are  not sufficient specimens in  the USA to make molds.



I enjoyed your letter. I have forwarded copies to F rank  Haw and Ed 
B rothers.

Please correspond in  the future to mv home address.

B est regards,

Tom K night
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January 28, 1991
Mr. Thomas M. Knight 
17709 69th Ave. W.
Edmonds, WA 98026
Dear Mr. Knight:
I would much appreciate copies of slides showing the different 
forms of lenok and their localities. Please note the forms of 
lenok you encounter this year as you explore new waters— the 
shape of snout, terminal or subterminal jaw, coloration, degree 
of redness, etc. I'll be writing a paper on Brachvmvstox. and 
its confusing taxonomy and would be grateful for any information 
from diverse areas.
I. A. Chereshnev is with the Institute for Biological Problems of 
the North, Far Eastern Division, USSR Academy of Sciences,
Magadan. If you meet him, tell him I would be grateful if he 
could give you a preserved specimen of Salvethvmus svetovidovi. a 
new genus and species of char he named last year from a lake on 
the Chukokst Peninsula to relay to me.
In a recent paper, Chereshnev listed the fish fauna of all rivers 
from north of the Uda, around the Chukokst Pen. No lenok, 
taimen, or rainow (or steelhead) were listed. Previously, 
rainbow or steelhead (mvkiss) had been assumed to occur in some 
rivers outside of Kamchatka such as the Penzhina and the 
Lonkovaya (near the Ola). I will be very interested to hear what 
you learn this year about mvkiss distribution.
Enclosed are copies of edited pages from a monograph I am writing 
on western trout concerning mvkiss. Because mvkiss is not a 
commercial species, it has received little study concerning 
details of life history. All available information does not 
indicate summer run steelhead on Kamchatka. Where known, the 
runs begin in late August-September, typically peaking in Oct. 
(fall runs). At least one run in Bolshaya R., appears to come up 
the river just before spawning in May-June. Much is yet to be 
learned about mvkiss in the Far East and new information can be 
obtained by American anglers fishing the Far East. I would be 
particularly interested to learn more about the reputed estuarine 
form of rainbow trout on Kamchatka, perhaps with a life history 
similar to coastal cutthroat trout.
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January 28, 1991 
Mr. Thomas Knight

Chinook salmon is a minor salmon species in Asia. The annual 
commercial catch averages only 5-10% of the North American 
Chinook catch (250,000-500,000 fish vs. 3.5 to more than 5 
million). The Kamchatka River man supports the only major 
commercial Chinook fishery in the Far East (up to 95% of total 
catch). I have not seen any literature that indicates unusual 
large size of any particular run of Far Eastern Chinook, 
comparable to Kenai R., Alaska. Typical size of spawners appears 
to be 15-20 lbs. As with rainbow trout, the relatively low 
commercial importance of Chinook in the Far East results in 
little data on this species and another opportunity for American 
anglers to fill in gaps of knowledge on distribution, times of 
runs, size, range, etc.
The Russian names of Pacific salmons, except for masu salmon, are 
pronounced the same as scientific species names "chaveetsha” 
(Chinook) "kisutch" (coho), "keta” (chum), "gorbusha" (pink), 
"nerka" (sockeye). The masu salmon is typically called "sima” or 
•'masu". The term "losos" typically refers to Pacific salmon, in 
general, but is also used for large Caspian Sea brown trout. 
"Semga” typically refers to Atlantic salmon, but is also used for 
Kamchatkan rainbow trout, especially steelhead. Resident 
rainbows may be called "mykeezha." For chars of the genus 
Salvelinus. the term "golets" refers to char in general (all 
species in the genus). The Far Eastern char, S. leucomaenis is 
called "kundzha"; Dolly Varden, S. malma, is "malma"; the stone 
char of the Kamchatka River, S. albus, is called "Kamen golets”. 
The name "sig" or "seeg” refers to whitefish (Coregonus) and 
"omul” refers to cisco type of whitefish. Inconnu or sheefish is 
"nelma."
Sincerely,

Robert J. Behnke



THE TAIMEN
World's Largest Salmon

by Tom Knight

The taimen salmon belongs to the genus Hucho, within the Salmonid Family. The huchen 
group is strictly Eurasian in its indigenous habitat and encompasses one of the greatest 
ranges of any freshwater fish species. However, despite considerable research within the 
past decade, knowledge of the genus Hucho is still meager.

There are four species of Hucho,which includes the species Hucho hucho hucho, the 
huchen or Danube salmon, and Hucho hucho , the taimen salmon. Of the genus 
Hucho, much has been written recently about the huchen, as it is the second largest salmon 
and found in more populated areas of Western Europe. The huchen range is confined 
basically to the Danube River drainage and taimen to the Ural-Siberian-Amur drainages, 
most of which eventually flow into the Arctic Ocean. These two ranges are disjunct and 
separated by an extensive region known as the Eastern European Flatland. Range of 
huchen is less than five percent of taimen, and huchen populations are presently 
endangered by commercialization and habitat deterioration.

Taimen, on the other hand, inhabit expansive watersheds in Soviet Siberia, northern rhina  
and northern Outer Mongolia and, to date, have not experienced the widespread 
degradation of habitat as has its cousin, the huchen. However, in eastern Soviet Union, 
recent 1989 exploratory trips by American anglers found taimen populations in certain 
regions subjected to intense fishing pressure, as like most salmon, its food value is 
extremely high. In fact, some choice Soviet waters holding taimen are now accessible only 
by helicopter. Klineburgers did host a highly successful exploratory trip this past July into 
extremely remote Siberian waters which produced outstanding fishing.

Klineburger Worldwide Travel has been conducting hunting trips into Outer Mongolia and 
the eastern Soviet Union for over twenty years. Coincidentally, this is where impressive 
populations of taimen also occur. The main Mongolian drainage is the Selenge River 
system, a vast watershed which flows into Lake Bakal in Russia, the world's largest (by 
volume.dt is over 9,000 deep) freshwater body of water. Taimen have been documented 
throughout this system and others in Mongolia, but there has been little interest by native 
people to fish for them, either for recreation or commercially. This is reflected in the 
Mongol diet, which consists of virtually 100% red meat. Virtually every Siberian and 
Mongolian watershed holds taimen.
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Taimen, and two hucho relatives, is an exclusive freshwater salmonid predominantly 
inhabiting flowing water, but is also found in lakes and reservoirs. One Hucho (Hucho 
hucho perryi )is diadromous, freely moving between brackish estuary waters and saltwater 
during summer months, but residing in rivers during the winter. Except during the 
spawning period, taimen inhabit streams in primarily in the foothill zone. They prefer cold 
waters with a rich oxygen content and a diverse riverbed. Contrary to huchen, taimen often 
occupy the lower stretches of primary rivers. These lower reaches provide the required 
cold water as they flow north into Arctic oceans.

Typically, adult Hucho inhabit "clean-cut" habitat types, the character of which depends on 
the size of the fish. Both huchen and taimen are found in identical habitats, with taimen 
also occurring, as mentioned, in lowest portions of river systems. During higher or muddy 
water, such as during spring runoff, taimen hug the bank or enter a calmer tnbutaiy In 
morning and late afternoon they frequent tailouts or the head end of pools. At night they 
move into shallower parts of a stream and at mid-day are found in deep holes, or at the 
mouths of cooler tributaries. During the first June exploratory trip, anglers found bridges 
to be a definite key to taimen habitat. Bridges undoubtedly provide shade and the structure 
for making pools. Big taimen prefer pools and they saw taimen lying in deep water 
beneath two bridges. They caught taimen out of both bridge pools during the day, with 
mouse imitation topwater lures and wet streamer flies.

Specifically, scientific literature states that taimen are found; in deep holes below rapids, 
boulders, man-made weirs and slucies, and waterfalls; in water shaded by overhanging 
vegetation; in calm waters behind rocky projections; above and below mouths of tributanes; 
in scoured out areas of a streambed; and in narrowest places in a stream. It appears from 
describing literature that taimen prefer similar freshwater habitat chosen by adult Chinook 
salmon.
Younger taimen preference for specific habitat is directly related by the presence offish 
prey species. These locations would include side branches of main bodies of water, calm 
areas near a bank, broad riverbeds with many braided channels of shallow, flowing water 
and small tributaries.
Juvenile taimen, two to four-years old, co-habitat the same stream portions as adults, only 
here a certain hierarchy is maintained; adults to the upper part of a pool and youngerones 
behind. The largest adults are frequently the first taimen in a pool to take a presented bait~ 
a situation most anglers can presumably live with! Adult taimen also feed more actively at 
night.
The greatest age of a hucho has been recorded as 20-years for huchen and an almost 
unbelievable age of 55-years for taimen. These specimens were 46 and 57.6-inches long 
respectively. Researchers estimate that huchen are capable of living 6 0 19 ,l.QQ-years and 
taimen 10ft to 170-vears. Preliminary estimates of the 14 to 16 pound taimen caught on the 
June trip were around 15-years old, and over 50 years for the 65-pounder.

Although attaining enormous size, adult taimen spawn in the very upper extremes of their 
drainage in the smallest tributaries possible. They are strictly spring spawners, taking 
advantage of high water runoff and the summer period to hatch eggs prior to freeze-up.

Capability of taimen to reach mammoth size for a strictly freshwater fish has long been 
known. Since World War n, western anglers had persistently heard "rumors" of a gigantic 
fish that looked like a salmon and lived somewhere in the vastness of Siberia. In
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Mongolian folklore, there is a story of a huge taimen found icebound in a river. The winter 
was particularly severe and the nomadic, normally meat-eating tent dwellers cut off pieces 
of its flesh throughout the winter, which saved them from starving. After the spring thaw, 
the taimen swam away, none the worse for wear! Two reoccurring Soviet tales claim the 
only ways to land a 100-pound plus taimen is to shoot it with buckshot when it jumps; or 
live-bait it with a muskrat or lemming, attached to parachute cord tied to a riverbank 
sapling, let the fish play itself out..and hope the tree remains rooted!

This last fish story may have some merit. Recent treking travelers to Mongolia recounted 
their guides putting out trot lines when camped along a riverbank for the night. They baited 
the lines with live, foot-long or larger freshly caught perch and then tied it to a large branch 
of an overhanging tree or sapling. In the morning the heavy lines were pulled in and never 
were any taimen under 1-meter (about 35 to 40-pounds) caught. In many cases, the stout 
lines were simply snapped off.

Recent taimen tales are not the only ones. Roy Chapman Andrews, discoverer of 
dinosaurs in the Gobi Desert and collector of most of the American Museum of Natural 
History's Asian mammals, tells in his classic 1920's book. Across Mongolian Plains of 
.... "three foot trout which were herded into the shallows" which also "tasted very good." 
Anglers on the June exploratory trip can attest to this last statement. Taimen have white 
meat and broiled taste like exceptionally sweet yellow perch..only without all the bones.

And the legend continues! Some 1989 elk hunters returning from Mongolia recount a 
number of intriguing fish tales. One recalled he was watching a duck swimming down a 
stream. As it drifted past him, a mammoth hole appeared in the river and the duck 
disappeared ...fly fishermen take note! Another party stopped on a bridge to take pictures 
of a particularly scenic view. One looked off the bridge and into the water. There in a pool 
below lay "...huge 'logs' from 4 to 6-feet long, just finning in the current...and I left my 
salmon rods at home," he lamented. (Note: the June exploratory fishing trip might have 
found this bridge, for they did see large taimen in a pool below a bridge and managed to 
tempt one of them into hitting a mouse imitation lure). A third hunter had the savy to 
borrow a rod and reel in Ulan Bator before heading into the wilds. At camp along a stream 
one evening he tossed a crude spoon into the water. The rod was vintage something, line 
about 50-pounds test of 'rope' and the reel belonged in someone's collection. The lure hit 
the water and instantly "...a fish of about 50-pounds nailed it, jumped a couple times and 
headed downstream. I held on, but the reel froze and exploded into bits and pieces!" End 
of fishing!

Largest recorded huchen was one of 132 pounds (73.2 inches) caught in the Danube River, 
January 9,1873. Largest known taimen was a 231-pounder (84 inches’) taken in a 
commercial net in the Kotui River in 1943. This monster fish was not aged. Data on 
record catches of taimen are very sparse, particularly in the USSR and Mongolia. In June, 
one fisherman from the first exploratory trip did hook a taimen that was estimated to be 
well in excess of 100 pounds...the fish jumped clear of the water in view of several other 
spectators and was over five feet in length...the taimen broke off after a five minute battle. 
In the Soviet Union this year, however, a flyfisherman landed one in the 60-pound range. 
The fact that taimen attain larger size than huchen is due to two factors: Taimen inhabit 
larger rivers, often to their estuary and Bergmann's rule, which in simple terms states that: 
Members of a genus or species attain larger size the further north in latitude (or south in the 
Southern Hemisphere) they occur. For example, the largest bears and moose occur in 
Alaska, largest tigers in Siberia, largest whitetail deer in Maine and Alberta, largest chinook
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salmon in Alaska, and largest lake trout in Northwest Territories, etc. Most taimen habitat 
is well north of huchen occurrence.

Physically, taimen resemble muskies and northern pike, or similar to a spawned-out 
steelhead and Atlantic salmon "snakes." Their body is round and elongated like that of a 
pike, with a larger and flatter head than Pacific salmon. They have an enormous mouth 
with awesome dental equipment, resembling that of tropical freshwater species. Teeth are 
sharp as a barracuda, extended inward like a shark, and will cut any leader easily. They 
are colorful, not exhibiting the bright silver form of fresh Pacific salmon or steelhead. As 
they grown older and larger, they get progressively darker. Chinook-like black "X's" dot 
the entire grey body, predominantly the upper portions, including the head, tail, dorsal and 
ventral fins. The tail and anal fins are a crimson red. Dark vertical stripes tip all other fins. 
The adipose is proportionably larger than other salmonids and is off-white in color; other 
fins are grey, matching body coloration. Head and gill plates are distinctly lighter than the 
body.

Diet of taimen is, as expected, tremendously varied to accommodate such a large biomass. 
The relative size of taimen prey varies proportionably with both age of this predator and 
season of year. Taimen consume prey anywhere from 10-45% of their own size; taking 
larger food in the fall, presumably to build up body fat for a lean Siberian winter.

Early biologists describe the taimen as being "a voracious and insatiable predator." Sixty- 
four (64) different species of fish have been found in taimen including northern pike, chum 
salmon, pink salmon, Atlantic salmon, Arctic char, Arctic grayling, brown trout, lenok, 
and young taimen. One author states that grayling are the "favorite" food of the huchen. 
This can be verified as every taimen caught during the 1990 trips had grayling in then- 
stomachs. Researchers have documented a 70-pound taimen to contain a 6.5-pound chum 
salmon, but indeed an 80-pound (estimated) taimen caught in 1989 contained not one 
chum, but four individuals of 4 to 5 pounds each! Besides fishes, taimen ¿so relish 
amphibians, reptiles, small mammals, and birds, including ducks. Taimen prey heavily on 
lemmings during their periodic migrations in which the rodents are forced to cross streams 
and rivers. Siberian chipmunks, muskrats, mink, and squirrels are also consumed. Over 
indulgence seems to be the taimen's downfall; an 11-pound taimen was found choked to 
death trying to swallow an 11-pound northern pike, and another also was discovered 
choked to death after attempting to consume a puppy (species not noted) which had fallen 
into its watery grave.

Taimen actively search for prey and pursuits are so aggressive that they themselves are 
sometimes stranded in shallow water. Taimen have been observed lying at the bottom of a 
pool, slowly moving their tail in order to raise bottom sediment, thus attracting smaller 
fish, luring them closer in order to seize them. One researcher noted a taimen hunting in 
this fashion able to consume minnows on an average of one every seven minutes. 
Biologists have also noted that taimen hunt in groups, one portion of the group lying in 
ambush, the other driving the prey towards the ambushers. Mongolians natives have 
observed graying jump out of water onto dry land to escape the vicious herding actions of 
taimen. Strike reactions are primarily visual; only when prey move do taimen’become 
aroused.

All this leaves one to speculate that taimen might be considered to be one of the most 
"intelligent" freshwater fish, comparable to killer whales, wolves and lions in then- 
development of specialized social hunting skills. In any case, from early youth on, taimen
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are fierce predators, their prey selection and size increasing with their growth and an 
appetite that seemingly knows no bounds.

Mongol and Siberian native sportfishing methods are extremely crude in comparison to our 
sophisticated techniques. Short fiberglass rods or even long cane poles, large reels circa 
the 1930's and thick 40# plus test line seem to be the rule. However, some successful 
Russian anglers use a very large leather fly tied to resemble a lemming or muskrat. They 
cast it across a pool, twitching it as one would a bass bug. If there is a large taimen in the 
pool, it will definitely strike. If nothing is aroused in several casts, the anglers go on to the 
next piece of water. It's not known if the Russians were using fly fishing tackle. Some 
Soviet anglers in eastern USSR seine a stream for 6 to 8-inch "green perch" for bait, attach 
a hook and fish it live. Obviously, any live bait is incredibly effective. Similar methods 
used by North American anglers to lure solitary, large muskies into striking should prove 
excellent.

One of the nice "problems" of taimen fishing is the variety of other species which will also 
be caught, A common occurrence is the very real difficulty in getting through the lenok 
( Brachymystaxlenok ), a brown trout lookalike, to tempt a taimen. Lenok take flies and 
lures readily, from #16 dry flies to large topwater mouse imitations. Five and six-pounders 
are common and they can go over ten. Also available are Dolly Varden, northern pike and 
in many river systems trophy-sized Arctic grayling. In fact, the world's record for Arctic 
grayling could be broken on a Siberian taimen trip.

Taimen will strike instantly at anything appearing wounded and any lure imitating crippled 
prey is highly effective. In reviewing the available literature, several types of lures appear 
to be most prevalent These include single body or jointed Rapalas, other single and 
jointed diving plugs, large spoons and spinners. Also common is use of a "cut plug" 
minnow, which are seined from the stream, fished with a weight and cast into moving 
current or deep pools.

All of this presents some interesting speculation on what fishing techniques from other 
parts of the world might be applied to taimen? A northwest angler on an exploratory trip in 
September 1989 in Siberia caught an 80-pounder using a 3/4-ounce Hotrod spoon in 
nickle-fire dot finish. Two years ago a Japanese exploratory trip yielded taimen up to 88- 
pounds in a remote Mongolia stream...lures unknown. All of the mentioned lures are 
obviously effective. Large, spoons used for Alaska's Chinook such as Pixie, Krockodile, 
Daredevil and Mepps Giant Killer should on the tackle list. Other lures might include big 
Spin-N-Glos, 025 Hot Shot, Magnum Tadpolly and Magnum Wiggle Wart. However, 
1990 anglers found silver Vibraj^Mepps/Metric/Panther Martin spinners in sizes 3 to 6 the 
most effective underwater lure. The artificial mouse was by far the best topwater bait.

Fly fishermen will probably have trouble hooking a really large taimen, unless some 
monster flies are used. Four-inch mouse flies were used in 1989 year by an American 
exploratory group; the biggest taimen landed was only 35-pounds, but it had four, 10-inch 
fish in its gullet and stomach! These anglers used 8 to 10-weight fly rods with shock 
tippets. They did relate though, seeing huge forms rise from the depths of pools, with 
distance between eyes estimated at 6-inches or more across; these monsters just followed 
the flies to the surface, then slid back into the depths...the offering seemingly not meaty 
enough to tempt a strike. In 1990, some superb, jointed mouse imitations to 6 inches long 
were created by an Adantic salmon angler and used with excellent success in Siberia.
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Large and gaudy 4/0 tarpon streamer flies might seem to be just the ticket, but then again 
they might be too small. Taimen to 11-pounds were taken in June by American anglers 
using tarpon streamers and sculpin patterns. Perhaps some modified flies like those used 
for big game billfish would be in order? Fly fishing tackle used for chinook salmon and 
tarpon would be the minimum appropriate to land a taimen of over 100-pounds. The 
jumping ability of taimen is legendary. Even if a 100-pounder is hooked, with a heavy 
current to multiply its weight advantage together with its jumping skills, it is doubtful one 
this size could be beached with fly tackle. If it does happen, it will take the most skillful 
angler and all the luck in the world to do so.

1990 marked the first serious attempt to discover the full potential of taimen fishing. Five 
Klineburger exploratory trips of up to twelve persons each journeyed to Mongolia and 
Siberia's fabled taimen waters from June to September. The cast was impressive; they 
included the world's foremost authority on aging fish by microscopic sectioning of the 
otilith (the inner ear) and the northwest’s most famous salmon biologist, both of whom 
collected specimens for the Smithsonian Institution, American Museum of Natural History, 
California Institute of Science and the Canadian National Museum; writers and 
photographers for Sports Illustrated and Esquire magazines; a top official in the Atlantic 
Salmon Council; a film crew for National Geographic Magazine's 'Explorer' television 
series; a film crew from the British Broadcasting Corporation; one of Alaska's most well- 
known fishing and hunting guides; plus expert fishermen from the US, Canada and 
Britain. By now we know a bit more about the exclusive world of the taimen.'

Taimen exist in the most remote and exotic parts of the globe, are the biggest salmonid 
species, have a growth rate among the fastest of freshwater species...only sturgeon live 
longer. As new rivers are found with larger angling potential, it is inevitable that taimen 
will become the world's newest "in" sportfish. All of us fortunate enough to fish for them 
should exercise extreme care that newly discovered sportfishable populations of taimen do 
not undergo the fate of their Hucho cousin, the Danube salmon. While we cannot control 
other governments' management policies, we can do our part to emphasize to them the 
precious quality of this spectacular fisheries resource.

Taimen are special creatures; they are possibly destined to become the fishing equivalent to 
Marco Polo Sheep, the world's most elusive and spectacular hunting trophy. A hunter 
returning from Mongolia last year wrote Klineburgers "...I thought the fishing potential 
was virtually unlimited. There are not many places in the world where you can stand on 
the banks of a river, see not one single human footprint, watch eagles flying by the dozens 
in the distance, and hear the bugling of a bull elk in the background, while fish very 
willingly and actively strike at your feet. I envy those who will be exploring this untapped 
fishery and look forward to reading about it in the future. Best wishes."

# # # # #

U P D A T E D  L A S T ; November 7, 1990

N O T E : T h e  above inform ation was com piled from  recent fishing
expeditions, availab le  scientific and h isto rical lite ratu re , recent news 
articles, secondary and first hand accounts of visits by western hunters and  
travelers to M ongolia and the Soviet Union, plus inform ation supplied by 
government officials and citizens of those countries.



SUGGESTED READING

B O O K S

The first three books are Andrews' accounts of his collecting trips for the American 
Museum of Natural History...all out of print (see your library).

"ACROSS MONGOLIA PLAINS" by Roy Chapman Andrews

"THE HEART OF ASIA" by Roy Chapman Andrews

"TO THE ENDS OF THE EARTH" by Roy Chapman Andrews

"EAST OF THE SUN, WEST OF THE MOON" by Teddy and Kermit Roosevelt 
Story of the 1920's Roosevelt collecting trip for the American Museum of Natural History.

"THE EURASIAN HUCHEN, HUCHO HUCHO. LARGEST SALMON OF THE
WORLD"

by Holcik, Hensel, Nieslanki and Skacel (translated)
This is the most current scientific writing on taimen.,1988.

"FRESHWATER FISHES OF THE USSR AND ADJACENT COUNTRIES"
by Leo S. Berg (translated)

Out of print two volume scientific work.

"MONGOLIA" by Silvio Micheli 
A story written by an Italian in search of Marco Polo's route.

"THE MONGOLS" by David Morgan
An excellent history of Mongolia and available in paperback through your local bookstore.

MAGAZINE ARTICLES

"THE FIELD"...’Fishing in Mongolia'.,.September 1966 (English) 

"NATIONAL GEOGRAPHIC"...February 1985, March 1962 and June 1933 

"CALIFORNIA ANGLER"...'A Taste of Siberia’...January 1990 

"ALASKA OUTDOORS'...'Fishing for a Living Legend’...January 1990 

"THE ATLANTIC SALMON JOURNAL"...’Mongolian Giants’...Spring 1990 

"SALMON, TROUT, STEELHEADER"...June 1990 

"TROUT „.'How Many Species?’...Summer 1990 

VIDEO

'THE LAST EMPEROR"
Suggest viewing to understand China’s recent history during your tour to Mongolia with 

sightseeing in Beijing. Rent it from your local video store prior to your trip.
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WORLDWIDE TRAVEL
A Division of Professional Adventures, Inc.

Gamemasters the World

3627-1st Ave. South •  Seattle, Washington 98134 
Phone: (206)343-9699 • Telex: 185283 • Fax: (206)682-8868

Dear Angling Enthusiast:

For those of you responded this year to our announcements that we would

than previously, here are the 1991 schedules.

For those who are unaware of our program, I hope the enclosed material 
will be informative.

We have greatly expanded the program over last year, with some exciting 
developments. The taimen fishery had been expanded to six rivers in both 
Siberia and Mongolia and we fully expect a 100-pounder to be caught this 
year, making it "the world's largest salmon."

We will be the first Western anglers ever to fish the storied Kamchatka 
Peninsula. Depending on time of year, we will sample the chinook, sockeye 
and silver salmon runs, plus experience an entirely new fishery for 
steelhead, the "Soviet" steelhead. Additionally, resident rainbow are 
available during the entire season from May to November.

And, for Atlantic salmon enthusiasts we have succeeded in gaining 
permission to fish the huge Pechora River system northeast of Moscow. 
This is the largest Atlantic salmon watershed in the USSR, and probably 
the world. The largest Atlantic salmon recorded from the Pechora was 89 
pounds.

Trips are all-inclusive from either New York or San Francisco. .Airfare 
included is based on coach, but you are welcome to upgrade.

New York itinerary for Atlantic salmon is $4,600.
San Francisco itinerary for taimen, Pacific salmon and steelhead is $5,300.

Deposit required to hold space is 40%; final payment is due 90-days prior to 
departure date. Please call for openings. Space is very limited.

be generating fishing tours in Siberia and Mongolia on an even larger scale

Tom Knight
Angling Program Manager

The Klineburgers have been proudly serving the sportsmen of the world since 1947
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KLINEBURGER 
WORLDWIDE TRAVEL
A D iv is ion  o f P ro fp ss io na l A rlvpntnrps Inr.

Gamemasters o f  the World

3627-1st Ave. South • Seattle, Washington 98134 
Phone: (206)343-9699 • Telex: 185283 • Fax: (206)682-8868

Proposed 1991 Schedule for Taimen Salmon Fishing in Northern 
Outer Mongolia with Travel through China

Day 1 (Friday) 

Day 2 (Saturday)

Day 3 (Sunday)

Day 4 (Monday)

Day 5 - 9

Day 10 (Sunday)

Angler would leave his hometown and arrive San Francisco to 
connect with mid-afternoon flight to Beijing.

Evening arrival in Beijing. You'll be met by a Klineburger 
representative and driven via mini bus to hotel for overnight 
accommodations.

Sightsee Beijing. A full day of guided sightseeing in and around 
Beijing, including the Great Wall, Tian-Men Square and traditional 
Peking duck dinner.

Morning at your liesure for individual sightseeing or shopping. 
Mid-afternoon air departure for Ulan Bator. Upon arrival you'll be 
met by a Klineburger representative of Zhuulchin, the Mongolian 
National Tourist Organization. Connect with air service to outpost 
city with final travel via 4-wheel drive vechicles to camp.

Fish for Taimen, Lenok and Arctic grayling on the selected river. 
Accommodations are yurts. Included in the package are all meals, 
vehicle transportation, services of guides and interpreters..

Fish in the morning with afternoon transfer back to Ulan Bator for 
overnight accommations.

Day 11 (Monday) Depart Ulan Bator for flight to Beijing. Arrive Beijing Noon. 
Remainder of day for sightseeing.

Day 12 (Tuesday) Full day of sightseeing in Beijing's Forbidden City and for last 
minute shopping.

Day 13 (Wednesday) Depart Bejing early morning and arrive San Francisco same day
at 10am due to change in International Date Line.

The Klineburgers have been proudly serving the sportsmen of the world since 1947
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KLINEBURGER 
WORLDWIDE TRAVEL
A Division of Professional Adventures, Inc.

Gamemasters o f  the World

3627-1st Ave. South • Seattle, Washington 98134 
Phone: (206)343-9699 • Telex: 185283 • Fax: (206)682-8868

Proposed 1991 Schedule for Salmon and Steelhead Fishing on 
Kamchatka Peninsula with Travel through China

Day 1 (Friday) 

Day 2 (Saturday)

Day 3 (Sunday)

Day 4 (Monday)

Day 5 - 9

Day 10 (Sunday)

Angler would leave his hometown and arrive San Francisco to 
connect with mid-afternoon flight to Beijing.

Evening arrival in Beijing. You'll be met by a Klineburger 
representative and driven via mini bus to hotel for overnight 
accommodations.

Sightsee Beijing. A full day of guided sightseeing in and around 
Beijing, including the Great Wall, Tian-Men Square and traditional 
Peking duck dinner.

Morning flight to Harbin with connections to Khabarovsk. 
Overnight Khabarovsk with morning connection to Petropavlovsk 
on the Kamchatka Peninsula. Connect then with helicopter flight to 
fishing camp. Fish that afternoon.

Depending on the season, fish for Chinook or coho salmon 
(sockeye, chums and pinks also available), Soviet summer steelhead 
and resident rainbow. Included in the package are all meals, 
services of guides, boats, tent or cabin accommodations and 
interpreters.

Fish in the morning with afternoon transfer back to Petropavlovsk 
for overnight accommations.

Day 11 (Monday) Depart Petropavlovsk for flight to Khabarovsk and Beijing.
Remainder of day for sightseeing in Beijing.

Day 12 (Tuesday) Full day of sightseeing in Beijing's Forbidden City and for last 
minute shopping.

Day 13 (Wednesday) Depart Bejing early morning and arrive San Francisco same day
at 10am due to change in International Date Line.

The Klineburgers have been proudly serving the sportsmen of the world since 1947



KLINEBURCER 
WORLDWIDE TRAVEL
A Division of Professional Adventures,Inc.

Gamemasters o f  the World

3627-1st Ave. South • Seattle, Washington 98134 
Phone: (206) 343-9699 • Telex: 185283 • Fax: (206)682-8868

Proposed 1991 Schedule for Atlantic Salmon Fishing in the Soviet 
Union with Travel through Moscow from the United States

Day 1 (S aturday) Arrive from client's city to New York and depart in the afternoon.

Day 2 (Sunday) Arrive Moscow in mid-morning. Transfer by Klineburger 
representative to hotel. Dinner at a local restaurant.

Day 3 (M onday) Breakfast at the hotel. Sightseeing in Moscow, with lunch and 
dinner at other restaurants.

Day 4 (Tuesday) Breakfast at hotel and transfer to airport for flight to the outpost city.
Transfer to helicopter for flight to fishing camp on the selected river.

Day 5 - 1 0 Six full days of fishing. Accommodations are either tent camps or 
cabins and all meals, licenses, services of guides, interpreter and use 
of boats are included.

Day 11 (Tuesday) Depart fishing camp by helicopter for outpost city. Flight back 
to Moscow. Overnight Moscow.

Day 12 (W ednesday) Depart Moscow for either Copenhagen or Frankfurt. Overnight 
in one of these cities.

Day 13 (Thursday) Flight from either Copenhagen or Frankfurt back to the United
States.

The Klineburgers have been proudly serving the sportsmen of the world since 1947
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KLINEBURGER 
WORLDWIDE TRAVEL
A Division of Professional Adventures. Inc.

Gamemasters o f the World

3627- 1st Ave. South • Seattle, Washington 98134 
Phone: (206) 343-9699 • Telex: 185283 » Fax: (206)682-8868

Proposed 1991 Schedule for Salmon Fishing in Khabarvosk or 
Magadan with Travel through China

Day 1 (Friday) 

Day 2 (S aturday)

Day 3 (Sunday)

Day 4 (M onday)

Day 5 - 9

Day 10 (Sunday)

Angler would leave his hometown and arrive San Francisco to 
connect with mid-afternoon flight to Beijing.

Evening arrival in Beijing. You'll be met by a Klineburger 
representative and driven via mini bus to hotel for overnight 
accommodations.

Sightsee Beijing. A full day of guided sightseeing in and around 
Beijing, including the Great Wall, Tian-Men Square and traditional 
Peking duck dinner.

Morning flight to Harbin with connections to Khabarovsk. Then 
connecting flight to fishing camp, if in Khabarovsk area, or 
connecting flight to Magadan and then flight to Magadan area fishing 
camp. Fishing in afternoon if possible.

Fish for taimen, Northern pike, lenok and Arctic grayling on the 
selected river. Or, fish for silver salmon on Magadan area river. 
Accommodations are yurts. Included in the package are all meals, 
vehicle transportation, services of guides and interpreters..

Fish in the morning with afternoon transfer to either Magadan or 
Khabarovsk. Ovenight either city.

Day 11 (M onday) Depart either Khabarovsk or Magadan for flight to Beijing. Arrive
Beijing with remainder of day for sightseeing.

Day 12 (Tuesday) Full day of sightseeing in Beijing's Forbidden City and for last
minute shopping.

Day 13 (W ednesday) Depart Bejing early morning and arrive San Francisco same day
at 10am due to change in International Date Line.

The Klineburgers have been proudly serving the sportsmen of the world since 1947



SOVIET UNION AND MONGOLIA FISHING 
SCHEDULES...1991

The following schedules are based on New York and San Francisco gateway city departures. 
All Far East Soviet and Mongolian itineraries will travel San Francisco to Beijing, 

Khabarovsk or Ulan Bator, thence to final destination. Sightseeing in Beijing is included, 
along with some sightseeing in Khabarovsk and Ulan Bator. The Atlantic salmon itinerary is 

based from New York to Moscow, thence to the fishing area.

These trips are based on group travel. Klineburger Travel reserves the right to reschedule 
trips that are not filled with at least four (4) clients.

Final schedules will not be known prior to end of December 1990 and clients should be 
aware that actual dates may vary two or three days from the following. Air travel to and 

within the Soviet Union and Mongolia have not yet been finalized for 1991.

US GATEW AY ROUND T R IP  MAX. #  
S P E C IE S  FO R EIG N  CITY  ..... DATES O F T R A V E L ...,. A N G LERS

Maymakan River

Taimen Salmon Khabarovsk, USSR Sat-W ed

Taimen Salmon

Maja River

Khabarovsk, USSR Sun - Fri 
Mon - Sat 
Sat - Sun

Taimen Salmon Khabarovsk, USSR Sat-W ed

#1 July 13 - July 24 
#2 July 27 - Aug 07 
#3 Aug 10 - Aug 21 
#4 Aug 24 - Sept 04 
#5 Sept 07 - Sept 18 
#6 Sept 21 - Oct 02

#1 June 02 - June 14 
#2 June 17 - June 29 
#3 Aug 2 4 -S ept 08

#1 May 18 
#2 June 01 
#3 June 15 
#4 June 29 
#5 July 13 
#6 July 27 
#7 Aug 10 
#8 Aug 24 
#9 Sept 07

- May 29
- June 12
- June 26
- July 10
- July 24
- Aug 07
- Aug 21
- Sept 04 
-S ept 18

66
6
66
6

5
5
5

6 
6 
6 6 6 
6 6 
6 6

The Klineburgers have been proudly serving the sportsmen of the world since 1947
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Tugur River

Taimen Salmon Khabarovsk, USSR Sat-W ed #1 May 18 - May 29 6
#2 June 01 - June 12 6
#3 June 15 - June 26 6
#4 June 29 - July 10 6
#5 July 13 - July 24 6

Uda River

Taimen Salmon Khabarovsk, USSR Sat-W ed #1 May 18 -M ay 29 6
#2 June 01 - June 12 6
#3 June 15 - June 26 6
#4 June 29 - July 10 6
#5 July 13 - July 24 6

Orchon/Selnge River Systems

Taimen Salmon Ulan Bator, Mongolia Fri - Wed #1 July 26 - Aug 07 
#2 Aug 09 - Aug 21 
#3 Aug 23 - Sept 04 
#4 Sept 06 - Sept 18 
#5 Sept 20 - Oct 02 
#6 Oct 0 4 -O ct 16 
#7 Oct 18-O ct 30

6
6
6
6
6
6
6

Kukhtui River

Silver Salmon Khabarovsk, USSR Fri - Tues #1 Aug 30 - Sept 10 5
Sat-W ed #2 Sept 07 - Sept 18 5
Sun - Thurs #3 Sept 15 - Sept 26 5

Yama River

Silver Salmon Magadan, USSR Sat - Wed #1 July 20 - July 31 6
#2 Aug 03 - Aug 14 6
#3 Aug 17 - Aug 28 6
#4 Aug 31 - Sept 11 6

Pechora River

Atlantic Salmon Moscow, USSR Sat - Thurs #1 July 13 - July 25 6
#2 July 2 7 -A ug 08 6
#3 Aug 10 - Aug 22 6
#4 Aug 24 - Sept 05 6
#5 Sept0 7 -S ep t 19 6



page 3... 1991 booking schedules

Bol'shava River
Chinook Salmon Petropavlovsk, USSR Fri - Wed #1 May 17 - May 29 6

#2 May 31 - June 12 6
Chinook/Sockeye Salmon #3 June 14 - June 26 6

#4 June 28 - July 10 6

Sockeye Salmon #5 July 12 - July 24 6

Sockeye/Silver Salmon #6 July 2 6 -A ug 07 6

Silver Salmon #7 Aug 09 - Aug 21 6
#8 Aug 23 - Sept 04 6

Silver Salmon/Summer Steelhead #9 Sept 06 - Sept 18 6

Summer Steelhead #10 Sept 2 0 -O ct 2 6
#11 Oct 04 - Oct 16 6
#12 Oct 18 -O ct 30 6
#13 Nov 01 - Nov 13 6

NOTES ON THE SALMONID FAMILY

Taimen salmon spawn in the spring in the very smallest upper tributaries, then progressively 
follow dropping water levels during the summer into lower stretches of the river systems. Taimen 
are resident in freshwater throughout the year.

Atlantic salmon, like their cousins the steelhead, enter the rivers during the summer through fall 
and remain there throughout the winter. Therefore, they are available in large numbers throughout 
the summer and into the fall months. However, Atlantic salmon spawn in the'fall, whereas 
steelhead spawn in the spring.

Resident Rainbow are present in the Bol'shava River year round and success raters would be 
comparable to Alaskan rivers i.e. best in May and early June and again in September and October. 
Sockeye, chum and pink salmon runs enter the Bol'shava between the Chinook and steelhead 
runs and will be encountered. The sockeye run begins right after the Chinook, often concurrent, 
and peaks the end of July. Chum and pink salmon are present in the river during July and 
August.

Like all anadromous fish runs, the start and peak of individual runs may vary by 
up to several weeks, depending on a variety of environmental conditions. Low 
water conditions in a river may delay a particular run until adequate rains provide 
high enough flows for the fish to ascend to their spawning areas.



P r o f e s s i o n a l  A d v e n t u r e s

January 07,1993 

Dr. Robert J. Behnke
Department of Fishery and Wildlife Biology 

Fort Collins, CO 80523 

Dear Robert J.:

For over four decades, Professional Adventures has searched out the most exciting and 
rewarding spots in the world to visit. For our fisherman friends, no one place has been more 
rewarding than our recent opening of the Russian Far East to western sportsmen. The end of the 
cold war has made everyone breathe a bit easier, but sports fishermen in particular have benefited 
beyond their wildest dreams. Siberia has been closed to westerners since World War One, and the 
Kamchatka peninsula has been closed to even Russians for almost as long. If you can imagine 
what Alaska was like before the gold rush in 1849, then you have some idea of what awaits you 
when you book an adventure with us this year.

No one is more experienced, no one is more knowledgeable, no one has delivered on their 
promises as well as Professional Adventures in Siberia and Kamchatka. We are now booking our 
fourth season of Russian sport fishing and the fish are there already, waiting for you. The 
Maymakan River, with its crystal clear gravel bedded holes, only needs you to gather up its 
bounty of Hucho hucho taimen, the "Siberian River Tiger". Year after year, no one has left 
empty-handed, every one of our clients has landed the legendary taimen. Every year, every 
fisherman, no exceptions.

This perfect success rate is the result of much careful planning on our part, and 1993 figures 
to be the best year yet. The programs have proven themselves, whether it's pacific salmon in 
Kamchatka or taimen in Siberia, nothing is left out and nothing is left to chance. We'll get you 
there, we'll make you comfortable, and you'll land the fish you now only dream about.

This is our invitation to you. Be a pioneer with us, enjoy the bounty of these untouched rivers, 
and meet the people of this vast and opening land. Each moment you spend in this magnificent 
country will stay with you forever. This is something you can give yourself that will never 
disappear.

Best regards,

Angling Program Director

P.S. Mexico Sportsman, Inc. is now a part of the Professional Adventures • Klineburger 
family and specializes in fishing south of the border. We operate the best fleets in Mexico. Call 
for information on fishing, charter and resorts that we have available in Mazatldn, Cabo San 
Lucas, Puerto Vallarta, Cancún and Cozumel at l(800)-633-3085.

Enel.
JB/lb
a s  Fishing 93

3 6 2 7  F irst A v e n u e  S o u t h  •  S ea t tl e , W a s h in g t o n  9 8 1 3 4
Corporate Office (206) 343-9699 • Fax (206) 682-8868 Toll Free (800) 232-3708 Telex 185233
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Ken Wise of Seattle, WA with a 
hefty 46" Taimen from Siberia's 
Maymakan River»

Terry Peabody ho 
trophy Taimen in 
of the Maymakan«

Ids up an armful of 
the pristine waters

Want To Catch The World's Largest Salmon !

Day I (Sunday)
Anchorage to Khabarovsk, crossing the international dateline.

Day 2 (Monday)
Upon arrival, you are met by your Professional Adventures 
representative and transferred to your hotel for dinner.

Day 3 (Tuesday)
After a hearty breakfast, a charter airplane flys you to our outpost city 
and continue via helicopter to the Maymakan River camp. Early arrival 
allows us to fish late afternoon.

Days 4-9 (Wednesday - Monday)
Six full days of superb fishing on the pristine Maymakan River. 
Opportunity to fish for River Taimen, Lenok, Arctic Grayling and 
Northern Pike.

Day 10 (Tuesday)
After morning fishing, helicopter transfer to our outpost city and connect 
with a flight to Khabarovsk.

Day 11 (Wednesday)
Morning sightseeing tour of Khabarovsk and last minute shopping prior 
to our afternoon flight to Anchorage, arriving early A.M. the same day.

DEPARTURES
W e can only accommodate 5 passengers per departure.
#1 June 20 - 30 #3 Aug 1 -1 1  #5 Aug 29 - Sept 8
#2 July 1 8 -2 8  #4 Aug 15 - 25 #6 Sept 12 - 22

PRICE

INCLUDES

$5,200 including roundtrip international 
airfare on Alaska Airlines

Anchorage - CIS - Anchorage international & internal airfare/transfers,
all meals, sightseeing, guides, and interpreters.

Questions! Call us today at (800) 232-3708!

HIGHLIGHTS
• Six full days o f fishing
• Powerboats with one fisherman and guide per boat
• Log cabins with wood stove and generator for lights
• (Banya’ (Russian Sauna) with solar heated showers

In the virgin wilderness of Eastern Siberia flows the Maymakan 
River, carving its way through the vastness of Russia, eventually 
emptying into the waters of the Arctic Ocean. To fish on this river is an 
angler's dream, its clear, pristine waters offering not only relaxing 
pleasure to the senses, but an overflowing bounty of fish as well.

Numerous deep bedded gravel holes are a perfect home for 
the Siberian River Taimen (Hucho hucho taimen) and other fish such as 
the Lenok, Arctic Grayling and the Northern Pike, all of which abound 
here. An area so remote it is accessible only by helicopter, the 
Maymakan has rarely been fished, and beckons the angler who 
demands something special.

Cover Photo of Jerry & Brad Hermanson on the Bystraja
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THE Source for Worldwide Angling

Dima, our Russian Master Guide, 
proudly displays a 39 lb. Chinook 

landed in the waters of the Bystraja.

Jon Bates with a beautiful Rainbow 
Trout taken from the Bystraja.

Day 8 (Sunday)
Fish until early afternoon, evening flight to Khabarovsk,

To book your Fishing Adventure call (800) 232-3708!

Days 4 - 7  (Wednesday - Saturday)
Four full days of fishing as we river raft with our mobile base camp. 
Opportunity to fish (in season) for Chinook, Coho (Sockeye, Chum 
and Pink available), Steelhead, resident Rainbow Trout, Dolly Varden, 
and Arctic Grayling.

Day 9 (Monday)
Local sightseeing and shopping, afternoon flight to Anchorage, 
arriving early A.M. same day.

DEPARTUillp
W e can accommodate only 6 passengers per departure.
Chinook Salmon Coho Salmon Combo Coho /  Taimen
#1 May 30 - Jun 6 j f l  #1 Aug 22 - 30 #1 Aug 22 - Sep 28
# 2 J u n 6 - 1 4  #2 Aug 2 9 -S e p  6 #2 Sep 5 - 22

#3 Sep 5 - 1 3  (Call for info & prices)
¡11 III I  VV ? V c gjjjg BBS i l l  IS

PRICE $4,200 including roundtrip international
airfare on Alaska Airlines

INCLUDES
Anchorage - CIS - Anchorage international & internal airfare/transfers, 
all meals, sightseeing, guides and interpreters.

HIGHLIGHTS
• Six days o f fishing
• River rafts with two guides/two fishermen per raft
• Mobile tent camp - cover many miles o f water each day

The Kamchatka Peninsula’s Bystraja River offers an angling 
adventure unlike any other. This Russian River runs northwest of the 
city of Petropavlovsk, spilling into the Sea of Okhotsk - and is home to 
prodigious runs of legendary Pacific Salmon.

Along the beautiful banks of the Bystraja is a lush greenness 
like that found only in Hawaii, an overgrown and unspoiled paradise. 
The river's gravel bottomed holes teem with Chinook, Coho Salmon, 
Steelhead, resident Rainbow Trout, Dolly Varden and Arctic Grayling. 
The Bystraja River - a journey unparalleled in the angling world.

Day I (Sunday)
Anchorage to Khabarovsk, crossing the international dateline.

Day 2 (Monday)
Upon arrival, you are met by your Professional Adventures 
representative, with time to explore the city before our evening flight 
to our final destination, the Kamchatka Peninsula.

Day 3 (Tuesday)
Arrive early morning, transfer to our starting point on the Bystraja 
river, and fish the rest of the day.

KAMCHATKA PENINSULA



General Conditions ■  Terms and Conditions
The Fishing

Local officials have requested, with the agreement of Professional 
Adventures • Klineburger (PA*K), that all fishing shall be conducted on 
a catch and release basis. In the event a trophy fish is caught, each 
angler will be permitted to keep one fish if he/she so desires.

Seasons
We will operate from mid May through September depending upon 
chosen species.

Included
Meeting upon arrivals in all guest cities. Round-trip air transfer from 
Anchorage, AK to your outpost city and helicopter flights to fishing 
areas. All overnight accommodations and meals as indicated in 
itineraries, hotels, tents, cabins, guide service, fishing as outlined, 
fishing licenses, interpreters, power boats or river rafts, visas and 
processing.

Not Included
Airfare to and from your home city to Anchorage. Accommodations and 
meals enroute to departure cities, alcoholic beverages, items of a 
personal nature, fishing equipment, laundry, room service, and gratuities. 
Any special individual transfers not coordinated with group arrival or 
departure, phone calls, baggage insurance, excess baggage charges, 
any itinerary modification or deviation as requested by passengers, 
gratuities to guides and camp staff.

When You Go
Due to the complex nature of ticketing and reservations in the CIS, all 
reservations for your trip will be processed by PA»K in Seattle, 
Washington. PA*K will coordinate airline schedules and tickets to and 
from your host city for all passengers. We will obtain your required 
visas, and will arrange accommodations and services prior to the start 
of your fishing trip as required by the itinerary, and assist with any 
additional excursions in any way possible.

Reservations/Payments
Contact Professional Adventures • Klineburger at (206) 343-9699 or 
(800) 232-3708 Fax: (206) 682-8868 to obtain further details and make 
reservations. A deposit of 40% is required at the time of reservation. 
Final payment is due 60 days before departure.

Price
Quoted prices are based on the latest information available and are 
subject to change at any time before departure, without notice.

Cancellation
Deposits are non-refundable unless the client can be replaced. For 
cancellations made 14 days or less prior to departure, no refunds can 
be made. In any event, the company’s only responsibility will be to 
refund amounts paid which have not previously been paid to third 
parties. Cancellation insurance is available and is recommended. 
Receipt of a deposit by PA*K is acknowledgement that you have read 
and accept the terms and conditions herein.

Responsibility
PA*K acts only as a limited representative for clients or their agents in 
engaging the services or other persons to provide transportation, 
lodging, tours, guides, and other travel services. Neither PA«K nor its 
employees, officers, directors, agents or affiliates will be responsible or 
liable for any loss, injury, death, or damage to any person or property 
(i) arising out of arrangements made on behalf of any person by PA»K 
or (ii) caused by or arising out of travel or other activities undertaken as 
a result of such arrangements.

Thank you and welcome to  the Professional 
Adventures • Klineburger family!

NOTES

Professional Adventures

K L I N E B U R G E R

3627 First A venue South • Seattle, W ashington 98134 
Corporate Office (206) 343-9699 Toll Free (800) 232-3708 Fax (206) 682-8868



MONGOLIA & RUSSIA ANGLING PROGRAM
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Sport Fishing History in the Making

Join Klineburger Worldwide Travel in unparalleled 

sportfishing expeditions to new angling locations in the 

.Soviet Union and Mongolia.

The salmon-rich waters o f the legendary 

Kamchatka Peninsula w ill challenge even 

the mast experienced angler.

Fish the world's largest Atlantic Salmon 

runs on the Pechora River Northeast o f 

M o s c o w . . .  an anglers dream.

The remote M aym akan riv rarely

been fished, allowing the native Taimen 

Salmon to grow  to mammoth size.

Our Taimen fishing expeditions in the 

Soviet Union and Mongolia w ill make history 

again this year. Explore the details . .  .
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The Legen dary  
Kamchatka Itinerary #  i

The Kamchatka Peninsula lies 
between the Sea of Okhotsk and the 
Bering Sea, with Karuj Islands running ,/ 
from" Its southern tipdow n to japan ;■ The 
Bbl ■ shaya and Bystraja Rivers; run; > 
northwest of the city Petropavlovsk and 
empty into the. Sea of Okhotsk. These/ 
rivers are home to tremendous runs .’of 
Pacific Salmon. Russian biologists report 
this fishery to be so immense they refer 
to it as "The Alaska of 5 0  years ago".I' •'

W e  are planning arrivals to 
Khabarovsk Thursday to Thursday, with 

fishing on the Bol'shaya River or the Bystraja River from Friday to 
Wednesday. This permits six full days of fishing at the river. River ' 
selections will be made at the time of booking depending on the season, 
species desired, gear type and availability. -

Day 1 (Wednesday)
" Board afternoon plane to Khabarovsk crossing the international date 

line. Dinner enroute.

Day 2  (Thursday)
Upon arrivaljn Khabarovsk. You w ill be met by a Kiineburger 

„■ representative and transferred to your connecting flight to the outpost 
city on the Kamchatka Peninsula. Overnight accommodations.

Day 3 (Friday)
After a hearty breakfast, we will take an early morning helicopter 
flight to the Bol'shaya/Bystraja River camp An early arrival will 
allow you time to rig up your tackle and fish most of the day. Lunch 
and dinner is provided at the base camp.

Days 4 - 8  (Saturday - Wednesday)
Five full days of fishing on the Bol'shaya/Bystraja Rivers. Depending 
on the season have the opportunity to fish for Chinook, Coho,' 
(Sockeye, Chums, Pink, also available) Steelhead, and resident 
Rainbow Trout. Late Wednesday afternoon depart from the river 
camp to the outpost city for dinner and overnight accommodations.

Day 9 (Thursday)
Early breakfast. Plane flight back to Khabarovsk where you will 
connect with your flight home to the United States.

The land tour cost is $2990.00 US per person Khabarovsk 
to Khabarovsk.

The Record Breaking 
Pechora #2

The Pechora River is located wèst of 
the' U ral Mountains and to the east o f Y: 
the Kola Peninsula drainingmorth into ,Y 
the Arctic 0 ce a h . This fishery is world 
renowned housing the largest runs 'of Y 
Atlantic Safmon.and also the biggest Y 
fish. The river varies-in its gradient and 

, chdracter scp.it provides'the opportunity 
. to'fisn as you like wading, boat fishing 

Or casting. :

W e  Ore planning arrivals to Moscow 
. on Sundays with fishing on the famous^ 

Pechora River Wednesday through Monday. This itinerary allovys sixJulfi Y 
days of fishing at the river and"a few days „of sightseeing in Moscow, the 
capital city of the Soviet Union. ^

Day 1 (Saturday)
Depart the United States to Moscow. Cross the international date r <

; line. Dinner en route. ! ;

Day 2  (Sunday)
Late qfternoon arrival in Moscow. After clearing customs and 

.immigrations, you w ill'be met'by a Kiineburger representative and 
escorted to the hotel. Dinner and overnight accommodatiôns.

Day 3 (Monday)
This morning we will have breakfast at thé hotel and depart for a full 
day of sightseeing in Moscow, the capital of the Soviet Union, Lunch'

. and dinner.

Day 4  (Tuesday)
Early morning breakfast and transfer to .the airport for a flight to thaY, 
outpost city. Late,morning transfer to helicopter for.an exhilarating 
flight to the Pechora River fishing camp.

Day 5  -10 (Wednesday - Monday)
Six full days of fishing for Atlantic Salmon. Meals included.

Day 1 1 (Tuesday)
Early morning breakfast Today we will depart fishing camp by 
helicopter for the outpost city. Transfer to the airport for our flight 
back to Moscow. Overnight accommodation in Moscow. Break
fast lunch and dinner included.- ,

Day 12 (Wednesday)
Our local Kiineburger representative will assist you with yôur flight 

. connections back to the United States.

the land tour cost js $2,990.00 US per person Moscow 
to Moscow.

History in the M aking...
, in what may be unparalleled in recent sportfishing history; Kiineburger W a ldw ide  Travel’ has permission from Soviet and Mongolian officials to fish six ' 
rivers for Taimen Salmon, Atlantic Salmon, Chinook, Silver Salmon and Soviet Steelhead.

This is exciting néws as we have four programs that will* challenge even the most experienced angler. Our néwest program allows our clients to fish the 
Yich waters of the legendary Kamchatka Peninsula which has been closed to all westerners si nee the Russian Revolution. Kamchatka's Bol'shaya River is 
one of the few rivers in the entire Pacific Rim which contains all five major Pacific Salmoh species.'Scientists have known of the, immensity 'ohthis fishery for 
decades and now you, our valued client will be the first to experience this nevy frontier.

S For the. Atlantic Salmon enthusiasts, we have secured the rights to fish the'Pechora River located northeast of Moscow: This re'sourcerich watershed is 
home to the largest Atlantic Salmon in both size of the run and genetic si2e;jnjhe world. The Pechora River watershed is ten times that of the Kola"’ 
Peninsula Umba and Ponoi Rivers combined: W e  have set up a comfortable tent camp in one of the optimum fishing stretches of-this river.

As you know, - we made history last year with pur Taimen fishing expeditions In the Soviet Union and M ongolici M /e  have expanded this program to 
five rivers and fully expect our clients toJand some of the largest Taimen ever caught on sports tackle. The largest recorded Taimen caught weighed k a t  * 
231 pounds. The Taingen Salmon in these areas has rarely been commercially fished, allowing the species to grow mammoth In size.

W e  hope that you will join us to be among the first to experience these new frontiers. It is'an opportunity tp make sportfishing history. Reservations are 
available how but space is limited. Vye look forward to being your host during the 1991 season. ■



Mongolian Giants
Itineralry # 3

The Taimen Salmon which , 
inhabit the watersheds of the 
eastern; Soviet Union and Outer ' 
Mongolia1 have rarely been Y 
cromiriercially fished. The size of 
the fishery is immense -wirfually S 
every watershed in Siberia and 
Mongolia holds Taimen. W e  will 
fish one of three river systems all of 
^Rfch have Taimen, Lenok and 
Arctic Grayling.

W e  are planning arrivals in 
Beijing Saturday to Friday which allows 5 full days of fishing and the 
remainder of the time to sightsee. River selections will be made at the 
time of booking depending on the season, species desired, gear type 
and availability.

Day 1 (Friday)
' Depart the United States for,China. Cross the international date line. 

Dinner enroute.

Day 2  (Saturday)
After clearing customs in Beijing, you will be met by our Chinese

- host and transferred to your deluxe overnight accommodations.

Day 3 (Sunday)
This morning we spend a full day exploring the treasures of Beijing - 
the capital and cultural heart of both modern and historic China.
Our trip takes us to Tian-an Men Square , then across the bridge to 
the Great W all of Chincufor'lunch.Tonight a special' Peking duck 
dinner will be prepared for us.-OvernightJing Guang N e w  

v .World Hotel.

Day 4  (Monday)
This morning is at leisure for sightseeing or shopping. In the^ 
afternoon vve depart for our flight to Ulan Bator the capital city of 
Mongolia^ Upon your arrival in, Ulan Bator,* you will be met by a 
Klineburger representative and transferred to your hotel for dinner 
and overnight accommodations.

Day 5  (Tuesday)
1%foday we start our fishing adventure departing via 4-wheel drive 

vehicle to the river camp. A late afternoon arrival w ilf allow you time 
to rig up your gear and fish the /emainder of the day.

Day 6  - 10 (Wednesday - Sunday)
Your locai fishing guide will take you for five full days of fishing for " 
Taimen, Lenok and Arctic Grayling. Meals included.

Day 17 (Monday)
An early departure from your fishing camp heading back through to 
the capital city of Ulan Baton Meals en route.

Day 12 - 13 (Tuesday - Wednesday)
l This morning vve board qnebrly train enroute to Beijing. This is one 

of the great train trips of the world which takes you through thè Gobi- 
Desert. Have your camera ready as The desert is home to a

- concentration of gazelles, goats, wild horses, herds of camels and 
"^native yaks. Overnight accommodation provided enròute. Meals on 
v tra in Tide are notTAcfuded and at,cl rents" discretion.

Day 14 (Thursday)
Arrive in Beijing where you will be greeted by your Chinese host 
and taken to your deluxe hotel. Today's hightlightsTnclude the, 
ancient Forbidden City and shopping. Breakfast, lunch and dinner. ^

Day 15  (Friday)
Depart Beijing for an early morning flight back to the United States. , 

The land tour cost is $3 1 0 0 .0 0  US per person Beijing to Beijing.

M aym akan  
Mammoths Itinerary # 4

The Maymakan river is a water
shed in Eastern Siberia flowing 
eventually into the Arctic Ocean. The 
river is home to vast runs of Taimen 
Salmon, Lenok, Arctic Grayling and 
Northern Pike. It is a very fishable 
river as it has several fishing hojes or 
backwater sloughs loaded with many 
different species of fish.

W e  are planning arrivals to 
Khabarovsk on Tuesday with fishing » 
on the Mayrnakan River Thursday 

through Thursday. This allows six full days of fishing and a day of 
sightseeing in Khabarovsk.

Day 1 (Monday)
Depart the United States for Khabarovsk. Cross the international date 

r line. Dinner enroute.

Day 2  (Tuesday)
Upon arrival in Khabarovsk, USSR, you will be met by a Klineburger 
representative and transferred to your hotel for dinner and overnight. 

Day 3 (Wednesday)
W e wake/up this morning and have a full day of sightseeing in the 
beautiful, metropolitan city of Khabarovsk .

Day 4  (Thursday)
After a hearty breakfast, we will transfer for a flight to our outpost city 
and continue via hèlicopter.fo the Maymakan River camp. An early, : 
arrival will allow you time to rig up your tackle and fish most of the 

' afternoon^Lunch and dinner is provided at the base camp.

Day 5  - 8 (Friday - Wednesday)
I  Six full days qf fishing on Maymakan River, You will have the 

opportunity to fish for Taimen, Northern Pike, Lenok and Arctic jj 
' Grayling. Meals included.

Day 9 (Thursday)
Transfer to outpost city by helicopter with connecting airplane flight 
back to Khabarovsk where you w ill be assisted in your transport to 
the airport for your flight hqme.

The land four cost is $ 3 ,8 0 0 .0 0  US per person Khabarovsk to Khabarovsk

About Klineburger W orldwide Travel
Klineburger W orldw ide Travel has been arranging overseas hunting and 

‘fishing expeditions for nearly 30  years. Development of new programs into 
the most remote and exotic parts of the wdrld is our specialty. Our close ties 
with Soviet and Mongolia land operators, developed over many years, will 
ensure your expedition to be of the highest quality. For more informationxall 
Jon Bates, Angling Program Director at one of the numbers listed below.

3627 First Avenue South ■ Seattle, Washington -98134 
' PBone 206.343.9699 FAX 206.682.8868 

l f . 8 0 0 , 232.3708.



WORLDWIDE TRAVEL
A Division of Professional Adventures, Inc.

Gamemasters o f the World

3627-1st Ave. South • Seattle, Washington 98134 
Phone: (206)343-9699 • Telex: 185283 • Fax: (206)682-8868

Dear Angling Enthusiast:

Klineburger Worldwide Travel is proud to offer new angling programs that are unparalleled 
in sportfishing history... We have secured the right to fish six rivers in the Soviet Union 
and Mongolia.

It took years of intense negotiations with our business associates and key Russian officials 
to finally allow our clients to fish the legendary Kamchatka Peninsula.

This peninsula which was closed to westerners ever since the Russian Revolution, is now 
open to our clients. You may be the first to sample the immense fishery of Kamchatka's 
Bol'shaya River, which is home to all five major Pacific Salmon species, plus Summer 
Run Steelhead and the Resident Rainbow Trout.

This is exciting news to the sportfishermen because western anglers have known about the 
existence of the immense Salmon runs on the Kamchatka for 100 years and now they will 
have the chance to sample a fishery many believe to be the "Alaska of fifty years ago".

For the Atlantic Salmon enthusiasts, Klineburger will be offering fishing trips to a 
watershed northeast of Moscow called the Pechora River. This river is home to not only 
the largest run of Atlantic Salmon in the entire world but also the Atlantic Salmon, 
genetically largest in size.

Along with these new developments, we have also expanded our Taimen fishing programs 
in Siberia and Mongolia. The Taimen fishery has been expanded to five new rivers and we 
fully expect a 100 pounder to be caught this year, making it "the world's largest Salmon".

To stay on the cutting edge of anlging, Klineburger Worldwide Travel is also offering 
some exploratory trips to fish two hand-picked rivers in Eastern Siberia - the Ugur and 
Maya. There are definitely large number of Taimen, Arctic Grayling and Lenok in these 
rivers. These trips are for the adventurous anglers who want to be the first to test out 
virgin waters. Call us for more information.

We hope you will join us and be among the first to experience these new frontiers. It is an 
opportunity to make sportsfishing history. Reservations are available now but space is 
limited. We will look forward to being your host.

Sincerely,

Jon Bates
Angling Program Director

The Klineburgers have been proudly serving the sportsmen of the world since 1947
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A w T e p a T y p H b i e  A a H H b ie  o  s o A o e M a x  C p e ^ H e S  A 3 h k  H a c T O A b K O  ö e A H b i ,  

4 T 0  r i a M H p ,  H a  n e p B b iñ  b 3 f a h 4 » x a ix e T C H  o a h o S  h 3  H a H Ö O A e e  H 3 y q e H H b i x  

B 3 T 0 W O T H O H ie H H H  O Ö A a C T e ß .  M H O T O H H C A e H H b ie  3 K C n e A H í ¡H H ,  p a ö o T a B m n e  H a  

r i a M H p e ,  b  t o S  h a h  H H O H  M e p e  3 a T p a r H B a A H  e r o  B 0 4 0 e M b i h  b  H a c T o n u j e e  

B p e M H  O H H X  r O B O p H T C H  H A H  y n O M H H a C T C H  Ö O A e e  H e M  B  4 0  C T a T b H X .  0 4 H a -  

K O , C B e A C H H H , K O T O p b ie  M bl T a M  H a X O A K M , K p a H H e  O r p a H H H e H b l.  B  Ó O A b H IH H -  

c T B e  C A y q a e s  3 t o  n y T e B b i e  3 a M e T X H ,  c b o a h  n a n e e n  x  y n o M H H a H H io  h a h  n o *  

B e p X H O C T H O M y  H  H e 4 0 C T a T 0 H H 0 M y  O H H C a H H K ) , H Á H U Ib  B  p e 4 K H X  C A y ^ a H Ä  

Ö O A e e  o c H O B a T e A b H a n  x a p a K T e p H C T H K a  O T 4 6 A b H M x  r H A p o A o r H n e c x H x  m o m c h -  
t o b  h a h  H a c e A e H H H  T o r o  h a h  H H ö r o  o s e p a .

H a H Ö o A b i i x e e  k o a h h c c t b o  C B e A e H H H  4 0  H a c T o n i i j e r o  B p e M e H H M b i H M e -  

c m  O T H O C H T e A b H o  0 3 . K a p a - x y A b ,  K O T o p o M y  n o c B H u j e H a  c n e i j K a A b H a n  C T a T b H  

H .  A .  K o p ^ e H e B C K o r o ,  a h h h o  n p o B O A H B m e r o  H a  b t o m  0 3 e p e  p h a  p a *  

6 o t  h  n o 4 b iT O Ä H B in e r o  B c e  A H T e p a T y p H b i e  M a T e p n a A b i ,  B b im e A i i m e  4 0  

1 9 2 6  r o 4 a .  O f í a  H B A H e T C H  n p e x p a c H b i M  n o x a 3 a T e A e M  T o r o ,  K a n  H e A O C T a -

T O H H b l H O T p b IB O H H b l H a iI I H  C B e A e H H H  O H a H Ö O A e e  H 3 y H e H H 0 M  B 0 4 0 e M e

U a M H p a .  B c e  ö a T H M e T p H H e c x H e  A a H H b ie  o r p a H H H H B a io T C H  7  H 3 M e p e H H H M H  

C s e H a  T e 4 H a  ( 1 8 9 4  r . ) ,  x h m h 3 m  b o a m  x a p a K T e p H 3 y e T C H  o a h h m

HenoAHMM anaAHBOMj T C M a e p a T y p a  b o a m  H e c x o A b X H M H  3 h m h h m h  o n p e A e A e -  

h h h m h  T o r o  Ä e  C b e  h  a  r  e  4  h  h  a  b  n p n A O H H M x  c a o h x  H a  p a s A H H H M x  r A y Ö H -  

n a x ,  4 a  o a h h m  H S M e p e H H C M  n o B e p x H O C T H o S  T e M n e p a T y p w ,  n p o H 3 B e 4 6 H H b iM  

H .  M .  K o p j x e  h c b c  k h m  b  n p H Ö p e a s H o n  H â C T H  2 6 . V i l i  1 9 2 3  r o A a .  E u j e  

x y a í e  o ö c t o h t  a c a o  c  B o n p o c a M H  Ö H O A o r H q e c x H M H . E c a h  a a h  r iA a H K T O H a  

H. H» K  p,.p Hi ç a , e  Bö k h Jf M Ô & e T  n p H B e c T H  Heôo Abrnol c î î h c o k  C l a d o c e r a ,  

C o p é p o d a  h  R o t i f e r a ,  t o  ô c h t o c  x a p a x T e p H 3 0 B â T b , 3 a  h o a h m m  O T c y T C T B H e M
A aH H blX , Ô e C C H A e H .

r i o c A e  1 9 2 6  r o A a  4 0  H a c T o n i i j e r o  B p e M C H M  H  A .  K  o  p  ¿k  e  h  e  b  c  k  h  m  

c o ô p a H M  B e c b M a  i j e H H b i e  r H 4 p o A o r H * i e c K H e  A a H H b ie ,  H e c x o A b x o  n p o ô  H A a H X -  

T O H a  o ö p a ö o T a H b i  B .  M .  P m a o b m m  h  H .  C .  C m m  p  h o b  m m , h o  H a u iH  

3 H a H M H  0 6  0 3 . K a p a  K y A b  n o n p e x iH e M y  h o c h t  c o B e p m e H H O  C A y n a ñ H b i í í  h

O T p b iB O H H b iS  x a p a x T e p .

T a x  o ö c t o h t  4 e A O  c  0 3 . K a p a - x y A b — x p y n H e ñ iH H M  b o a o c m q m  f l a M H p a .  

A e x ia u jH M  y  c a & a o r o  T p a x T a ,  o 3 e p O M , x o T o p o e  n p n B A e x a A O  B K H M a n n e  h o h t h  

B c e x  H C C A e A O B a T e A e S  flaM Hpa. O  A p y r n x  o a e p a x  c s e A e H H H  e i i j e  o r p a H H -  • 

n e H H e e  h a h , B e p n e e ,  h x  h c t , T a x  x a x  B c e ,  h t o  m m  3 H a e M  o  h h x , 3 t o  H a -  

3B aH H H , n p H Ö A H 3 H T e A b H b le  p a B M e p b l ,  O H e H b  p e A X O  M a X C H M a A b H b ie  T A y Ô H H b l  

H C n H C K H  O p r a H H S M O B , H a H A C H H b lX  B  C A y H a îlH M X  n p o ô a x  H A a H K T O H a .  To » e  
M O Ä H O  c x a s a T b  h  o  A p y r n x  B O A o e M a x  f l a M H p a *

M e Æ 4 y  T e M  B 0 A 0 6 M M  r i a M H p a  n p e A C T a B A H IO T  H C K A iO H H T e A b H b lH  T e o -  

p e T H H e c x H ñ  H H T e p e c .  H e  r o B o p n  o  B e c b M a  p a 3 H 0 0 Ô p a 3 H b ix  p e x a x  h  p y n b H x ,  

3 4 e c b  H M e e T C H  H e c x o A b K o  A e c H T K O B  ( T O H H o r o  y n e T a  b  b t o h  o Ô A a c T H  h o t )

K p y r iH M X  H  M 6 A K H X  0 3 © p  p a S A H H H O F O  n p 0 H C X 0 ^ K 4 e H H H , C  p a 3 A H H H b IM  X H M H -  

H e C X H M  C O C T a B O M  B 0 4 M , H â H H H a H  O T  O p e C H b ïX  A O  C a M 0 C a 4 0 H H b I X .  Bce O H H  

n O A H H T b l 4 0  r p a H H g  B 0 3 M 0 5 K H 0 T 0  C y U je C T B O B a H H B  B 0 4 0 6 M 0 B , H a X 0 4 H T C Ü  

n O A  B A H H H H e M  C O B e p H ie H H p  H C X A IO H H T e A b H b lX  n O  CBOeS O p H r H H a A b H O C T H :  

K A H M a T H H e c x H x  y C A p B t iS ,  B e c b M a  p a 3 H o o 6 p a 3 H b i x  B  n p e A e A a x  c a M o r o  f i a -
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MHpa, GKpyaeHbi CBoeo6pa3HoS ;khbotho8 h pacTHTeAbHoit »H3Hbio h Ha- 
xoahtch b aeirrpe oGmHpHoft ropnoiì CTpaHbZ.

Bce 9th MOMeHTbi 4aiOT ocHOBaHHe npeAnoAaraTb HaAHHHe pHAa
oco6eHHOCTeil, CBoftcTBeHHbix BO^oeMaM OaMHpa, BwacHeHHe KOTopwx npeA" 
cTaBAHeT BecbMa HHTepecHyio 3aAany. BaJKHOCTb h x H3yneHHH ycyry6A«eT- 
ca eige h TeM, hto ropHo-BaAaxmaHCKaa oÓAacTb npeAnoAaraeT HcnoAb3D-
BBTb B pbl60X03HÌiCTBeHH0M 0TH0IU6HHH HaXOAHIIJHeCH Ha ee TeppHTOpHH 
B04bl.Bce yKaaaHHoe Bbirne no6y4HAO IlaMHpcKyio GHOAorHHéCKyio cTaHjjnio 
GAry npHCTynHTb k cHCTeMaTunecKOMy H3yneHHio boaocmob llaMHpa, 
HpHaeM nepBblM oGbeKTOM HOC/VCAOBaHMH 6w aO H36paHO 03. HlHHAb'KyAb, 
Ha KOTOpOM pa6oTaAa rHApo6HOAorHnecKaa napTHH, cocTOHBHiaa H3 H. A. 
KVeSs-ep-a h H. I\ Àyr o b u o b o ì ì.

Ope*4e neM nepe^TH k pe3yAbTaTaM rnApoGHOAorHnecKHx pa6oT 
1934 r., HeOÓXOAHMO KpaTKO OCTaHOBHTbCH Ha yCAOBHHX, B KOTOpblX OHH 
npOTCKaAH. 5PafioTW Ha 03. HuiHAb-KyAb npoH3B04HAHCb c 6.Vili no 12.1X 1934 ro- 
4a— cpOK coBepuieHHO HeAOCTaTOHHbii! aah 6oAee hah MeHee no4po6Horo 
HCCAeaoBaHHH oaepa, HMewujero nAonjaAb okoao 48 km.2 h 3HanHTeAbHbie 
rAySHHbi. K TOMy me paóoTbi uiah 3HanHTeAbHO MeflAeHHée, hcm btq MorAO 
6w 6wTb, noTOMy hto Ha o3epe y4aAocb 3aBecTH Beerò 04Hy HeGoAbiuyio 
HJAionKy, KOTOpaa o6cAy*HBaAa KaK rH4po6HOAorHqecKyio, TaK h hxthoao- 
rnqecKyio napTHH. KpaSÌHe HeGAaronpHHTHo bahha h nocTOHHHbifi cHAbHbiM 
BCTep, AeAaBinHfi HeBOSMOiKHoS pafioTy Ha 03epe nocAe 1 naca ahh h 
BecbMa 3aTpy4HHBuiHÌt pa3.6opKy MaTepnaAa, KOTopyio, 3a OTcyTCTBHeM 
Ha4Ae^aUierO nOMeUjeHHH, npHXOAHAOCb np0H3B04HTb Ha OTKpblTOM B03* 
Ayxe.BAaroAapH bcgm sthm 3aTpyAHeHHHM h KpaTKOBpcMeHnocTH paGor, 
rAaBHoe BHHMaHHe 6biAO cocpeAOToqeHo Ha BOCTonHofi noAOBHHe osepa, b 
aana^HOM me noAOBHHe 6wao cAeAaHO He3HaHHTCAbHoe KOAHnecTBO npo-
MCpOB, aHaAHBOB H cGopOB.

Beerò Gmao npoH3Be4eHO 214 npoMepos rAy6HHW (12 pa3peaoB), 
52 H3MepeHHH TeMnepaTypbi Ha noBepxHOCTH h pa3AHHHbix rAyGHHax, npo- 
4eAaHO 18 onpeAeAeHHÌi Ò 2, 2 onpeAeAeHHH Ph, coGpaHO 34 oGpaaija rpyH-
TOB, 53 KaqeCTBeHHblX H KOAHqeCTBeHHMX (BepTHKaAbHWH AOB C pa3HbIX 
rAyÒHH) npo6 nAaHKTOHa, 38 npoG (cnpeGoM h pynaMH) (payHw BepxHeS 
qacTH AHTopaAH, 4 ApamHwx npoGw h 44 KOAHnecTBeHHWx npo5 GeH- 
Toca (AHonepnaTeAb IleTepceHa, MaAan moaoab). KpoMe Toro Gwah 
B3HTbI 4 npoèbl BOAbI Ha COAeBOlt aHaAH3 H npOH3BeA6Hbl cGopbl BOAHbiX 
MaKpo(|)HTOB« CoSpaH Tanme* MaTepnaA (15 npoG) b mcakhx BOAoeMax, 
AemanjHx b noSMe peKH ÀAHHypa.

IIocAe 8thx npeABapHTCAbHbix 3aMeqaHHfi oGpaTHMcn k caMOMy 
oaepy-HiHHAb KyAb o6pa30BaACH GAaroAapfl 3asaAy, neperopoAHBineMy aoah- 
Hy p. AAHHypa h cootbctctbchho aTOMy npeACTaBAHeT H3 ceGn chabho
BbITHHyTblH B IHHpOTHOM HanpaBACHHH BOAOCM. ^AHHa e PO, HO ABHHblM
KopiKeHeBCKoro, okoao 18,6 km, HanGoAbinaa nrapHHa okoao 
4,6 km, nAOigaAb okoao 48 km.1 Bce sth ijn^pw hbahiotch BecbMa npn-
6AH3HT6AbHbIMH, TaK KaK AOCTaTOHHO TOHHblX CbCMOK 03epa He npOH3BO- 
AHAÒCb.

HapeaaHHOCTb 6eperoB HesHâ HTeAbua. Anuib b loro-BocToquofl na*. 
CTH HMeeTCH y3KHÌt H AAHHHblM 33AHB ( A AH HE OKOAO 2, HanGOAblUaH HIHpH- 
Ha okoao 1 km.), b KOTOpbilì BHaAaeT He6oAbinaH penna, Aa b ycTbnx
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p. ÁAH^ypa, pa3Í>HBaioi|jeHCH tipa BrtaAéHkH b 3uiHAb-kyAb Há HfccROAbKó 
pyKaBOB, 2 3aAHBa MeHbmeíi BeAHHHHbi. KpoMe Toro, Ha iojkhom 6epery 
HMeeTCH B BOCTOHHOH üOAOBHHe pHA 6yXT, IHHpOKO OTKpbIBaK>U£HXCH Ha 
ceBepo 3anaA, hto cbh33ho, BepoHTHO, c pa3MbiBaioigeB ACHTeAbHOCTbio 
BOAHbl, BbI3bIBaeMOñ peryAHpHbIMH, 3HaHHTeAbHOÜ CHAbI BCTpaMH, ̂ yiOIJJHMH 
Ha o3epe b AeTHee BpeMH.

Bepera o3epa noHTH BcioAy KpyTbie, nacTbio CKaAHCTwe, nacTbio 06- 
pa30BaHHbie MOpeHaMH H KaMeHHCTbIMH OCbinHMH, C KOTOpblX B BOAy CKaTbI- 
BaeTCH 3HaHHTeAbH0e KOAHHeCTBO KaMHCH. PaCTHTeAbHOCTH HAH COBCeM 
HeT HAH OHa pa3BHTa OHeHb CAa6o.

26. ViII. 1934 Ha oaepe JhiraAb-KyAb. Ooto H. 3&BaAHHa,

PacnpeAeAeHHe rAyÓHH b boctohhoü noAOBHHe no HauiHM AaHHbiM 
npeACTaBAaeTCH b CAeAyioiijeM bhac. 3aAHB ioro*BOCTOHHoro KOHija 
oaepa oneHb mcaok— 0,75— 1—2 m ., saAHBw b yerbe p. AAHqypa hmciot 
noHTH TaKyK) ace He3HaHHTeAbHyio, a MecTaMH h euje MeHbinyio (0,5 m ,), 
TAyÓHHy. McAKOBOAbCM 3aHHT H BeCb CeBepO-BOCTOHHblñp  Kpail oaepa 
IIpOTHB yCTbH p. AAHHypa, npHHCM, OAHaKO, o6AaCTb MaAblX (1-—2 M.) TAy- 
6hh cocxaBAHeT coBepineHHO He3HaHHTeAbHyio nacTb oaepa,

BoAbinaa nacTb HuiHAbKyAH xapaKTepH3yeTCH aoboabho 3HaHHTeAb- 
HblMH TAyOHHaMH. JXHO OT 6eperOB, B OCoGeHHOCTH JOatHOrO, ÓWCTpO IIOHH- 
iKaeTCH, tbk hto Ha HeGoAbiuoM paccTOHHHH ot 6epera Haxo ah tch rAy6n- 
Hbi 6— 8 h 6oAee weTpoB. ÍIoHHiKeHHe Ana npoHcxoAHT h c boctoks Ha aa- 
naA, npHHeM oÓAacTb HanóoAbiiiHx rAy6HH b  boctohhoB iioaobhho oaepa 
hbho CABHHyTa k loaíHOMy Gepery. 9 to c AOCTaTOHHoS hchoctmo CAeayeT 
H3 cpaBHéHHH pe3yAbTaxOB npOMepOB rAyGHH no AByM paapeaaM, H3 koto- 
pwx pa3pe3 1 npoBeAeH Ha paccTOHHHH okoao 2,0 km. 3anaAHee ycTba 
p. AAHqypa h pa3pe3 5 b cpeAHeü nacTH oaepa (b aanaAHOM KOHge b ó ~CTOHHOS ero nOAOBHHbl).

3anaAHan noAOBHHa 03epa HBAHeTca 6oAee rAy6oKofl. 3Aecb HáHGóAb- 
maH o6Hapy»eHHaH rAy6HHa OKa3aAacb paBHoü 52 MeTpaM, Ha 12 weTpo» 
GoAbuie oSHapŷ eHHOít OAy<J>ceHOM MaKCHMaAbHQü rAyGHHbi, npHHHMa*
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BO BHHMaHHC, HTO AAHHa 3anaAHOrO £tlHHAb’ KyAH MaAO pááHHTCH O? 
BOCTÔ Horo, CAeAyeT npeAnoAáraTb, hto yKa3aHHoe Bbirne naAeane AHa c 
sanaba Ha boctok 3Aecb eu¿e 6oAee CHAbHO. BasecTe c tcm noHHJKeHHe 
AHa ot 6ep ero 3  3Aecb eme  3HaHHTeAbHee, hcm b boctohhoM qacTH (Ha 
paccTOHHHH MeHee 100 m . ot OeperoB rAyÓHHbi 40 17 m .); hto sae KacaeTcn 
MeAKOB04HbIX (40 5  M .) npOCTpaHCTB, TO OHH HMeiOTCH AHIHb B  yCTbHX 
peK h aaHHMaiOT coBepmeHHO He3HaHHTeAbHbie nAOigaAH.

Paspe3 1 Pa3pe3 5 Pa3pe3 l Pa3pe3 5

w ‘8 00 r j- <s H £ 0 U 0 0 ¡c © 0 « a, a«í SJ © <L> Qu K W vo

03
Si3D

u

W « OO « t* as fc- H O u o O K 0 O Qu Q. B O OCL, ffi w 10

es03»vo
<t-,

5 8 0O « u ajH O 2 « 0 ffi ü " o a  a, S © ü CU ¡j< cq vo

IHsVO
<

K © O O « U.h e* 0 2 
g ° g «<y CU Q,

g K ©

cS1Svo
<u

150 m . 1 M . 150 m . 3 M. 2450 n 17,5 m . 1650 m . 18,0 m  .

250 1 300 10,0 2750 0(ioaiH.
6eper) 1700 17,0

350 1 450 17,0 1750 15,0
700 7,6 600 18,0 1800 0,0
950 1Ó,6 750 18,0 (k>̂ h.

1200 11,5 1050 18,0
6eper)

1450 ^ 14,2 Í3C0 18,5
1700 15,5 1450 19,0
1950 : 15,75 1450 19,0
2200 16,5 1600 20,0

HHIHAb*kyAb nUTaeTCH TAaBHblM o6pa30M BOAaMH p e K  AAHHypa l\ 
npHTOKá Má 0 3 . ByAyH-KyAb, BnaAaioiipHx b BocTOHBbiií kohcií Ó3epa, 
BoAbinHM ti MaAbiM MapAHiaHaHMH, CTeKaioigHMH c c e B e p H o r o  6epera, h  b  
SHaHHTeÁbHO MeHbHieH Mepé̂ penKaMH loamoro 6epera.

B04HWH peaiHM 3 t h x  pen h  peneK oneHb HenocTOHHeH. B HanaAe 
Aera boam  b h h x  M H o r o , k KOHijy m e  AéTá nacTb H3 h h x  coBepmeHHO 
nepecbixaeT, a b HaHÓOAee KpynHbix ypoBeHb CHAbHO noHH&aeTCH.

B CBH3H C 3TMM AOBOAbHO BHaHHTeAbHO KOAe6A6TCH H ypOBeHb CaMOrO 
osepa. Cy4H tío cAe4aM ocTaBinHMca Ha KaMHHX h oÓMeAeHHto bsambob 3a 
BpeMH pa6oT, KOAe6aHHH ypoBHH AOCTHraioT 6oAee 0,5 MeTpa.

C tOK B 0 4 b l H3 5IlttHAb-KyAH üpOHCXOAHT Hepe3 peKy, TyHT, Bbl- 
TeKaioiijyK) H3 aanaAHOro KOHga 03epa.

riepexoAH k xapaKTepHCTHKe TeMnepaTypbi B04W HiHHAb-KyAH, h  
KpaTKO o c x a H O B Á io c b  Ha HatiOoAee cyujecTBeHHbix a a h  Hee B A e M e n T a x  
KAHMaxa, npHHeM HcnoAb3yio MaTepnaAbi noAyHeHHbie B. n. K o a m a k ob bi m 
h  HaMH so BpeMH npeóbiBaHHH Ha o3epe.

r i p e ^ A e  B c e r o  C A e A y e T  O T M e T H T b  i i o h t h  e a s e A H e B H b ie  a a n a A H b i e  B e x p b i ,  

4 0 C T H r a i o i i j H e  B n a H H T e A h H O H  C H A b i. B e T e p ,  K a K  n p a B H A O ,  n a ^ m e a e T C H  M e iK A y  

1 2  h  2  q a c a M H  a h h  h  4 y e T  4 0  C A e A y i o i j j e r o  y T p a ,  a  b H e K O T O p b ix  C A y n a H x  

H e  i i p e K p a u j a e T C H  h  B T e n e H H e  2  —  3  c y T O K .  I l p H  b t o m  H a  0 3 e p e  

H a 6 A K )4 a e T C H  A O B O A feH O  C H A b H O e  B O A H e H H e ? O K a B b lB a iO H je e ,  n O B H A H M O M y , H a  

B O A O e M  A O B O A b H O  C y ü je C T B é H H O e  B A H H H H e . 3a  C H e T  4 e H T e A b H O C T H  B O A H b l  

n p H X 0 4 H T C H  O T H e c T H  b 3 H a H H T e A b H o S  M e p e  o O p a a o B a u H e  6 a p O B , H a 6 A K >4 a K ) “ 

hj.mxch B 4 0 A b  K )2K H o r o  6 e p e r a ,  ( p o p M y  H e K O T o p b íx  6 y x T *  O T c y T C T B H e  

p a c T H T e A b H O C T H  H a  O T M e A H  b  c e B e p o rB o c x o H H O H  H a c T H  0 3 e p a  ti p a c n p e A e A e -  
H H H  r p y H T O B  B  A H T O p a A H .
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TeMnepaTypbì B034yxa o6Hapy«nBaiòT Becbitôa âHanuTèAbHbie HâMeiïè- 
H H H . ^HeM (13 nac.) b  nepBofí noAOBHHe aBrycTa TeMnepaTypa B034yxa 
6biAa OT 20 40 24°C, b o  BTopyio noAOBHHy Toro sue M e c i d a  17 —  30°C. 
AMiiAHTyAbi cyToqHoro KOAeòaHHH TeMnepaTypw B034yxa npeBOcxo4HT 
HHor4 a 24°, h o  o 6 w h h o  3HanHTeAbHO MeHbme (10 —  1 2 °C), npHneM, KaK 
HarpeBanne, Taf* h oxAaiK4eHHe B034yxa nponcxo4HT oneHb 6wcTpo. 

o TeMnepaTypw noBepxHocTH B04W KOAeòaAHCb o t  13,6°C 13.VI1I 40 
9 C 10.IX, npHHeM HaÖAK)4aAHCb 40B0AbH0 SHaHHTeAbHbie H X  H B M e n e H H H  B  

TeneHHe KopOTKoro BpeMenn. TaK 10 IX b  sanaAHOH nacTH 03epa TeMnepaTypa 
oKasaAacb 9,0 , a 11.IX — 11,6°C. O BepTHKaAbHOM pacnpe4eAeHHH TeMne- 
paTypw 4aeT npe4CTaBAeHHe CAe4yK)UiaH TaÒAHija:

« T e  M n e  p a T y p  a b 0 ä m  b r p a ä  y c a X C
m
5 X BocToqHaa nOAOBHHa Sana^Han nOAOBHHa

ripHMeqaHH©.510 Q,
Xì H 
< Ü

U  s
1 8 .V 111 19. V I li 29 V ili l .I X 10.IX l l . X

0 12,75 13,1 13,0 12,3 9 11,6 npH BeA eH H w e b Ta6-
5 12,75 13,0 ■ '■ — 12,3 9,1 - . AHge H3MepeHHB T9M*

6 — — 13,0 12,1 — 11,0
nepaTypM  npoH 3Be- 
A dib ì TepMOMeTpOM

9 — ¡m e m — 12,1 ■ • — .. 10,7 HerpeTTH —  3aM 6p a

1° 12,5 12,5 13,0 12,1 9,1
B paSAH'iHWX M ec- 
Tax o 3 e p a , naxoAH-

12 — —  . 12,0 ■ _ 10,5 IgHXCH, OAHaKO, BBC

14 H S  1 13,0 12,0
BAHHfiHH npHTOKOB.

15 1  ■  1 — 9,0 10,5
16 — — 13,0 —- ? — •
17 12,0 12,0 —. ; . -XA I iW fii-

18 — — . \ . — ■■ — ' ' 10,5
20 —■ — 9,0
25 ■  m i ■ ' — — — 9.0 —
30 . ■” - — í 1 B fiB B — i 7,0 — 1

H a  n p H B e 4 ô H H b ix  b  T â Ô A m je  i j H ip p  b h 4 h o , h t o  n a 4 e H w e  T e M n e p a T y p b ì  

C  T A y O H H O K )  B  H u i H A b - K y A e  ^ p e S B b in a f iH O  H e S H a H H T e A b H O ,  a  B  H e K O T O p b lX  

C A y n a n x  H a 6 A K )4 a e T c n  h  n o A H a n  r o M O T e p M H H  o t  n o B e p x H o c T H  4 0  4 H a .  

T e M n e p a T y p H b i S  C K a n e K ,  n o  K p a H H e S  M e p e  4 0  3 0  M e T p o B ,  O T c y T C T B y e T  h  

A H i i i b  r A y 6 * e  a a M e q a e j c *  6 o A e e  p e a i c o e  ( 2 ° C  h e  5  M e T p O B >  n o H H * e H H e  

T e M n e p a T y p w .  / [ p y r o S  3 a M e q a T e A b H b iH  ( p a K T  s a K A i o n a e T c n  b  t o m , h t o  

H B M e H e n H H  T e M n e p a T y p w  H p e 3 B b i q a if H o  6 w c T p o  n p o H H K a i O T  H a  S H a n H T e A b -  

H b ie  r A y Ö H H b l .  9 t O ¿ O C T a T O H H O  H C H O  B H 4 H O  H 3  4 a H H b I X ,  n p H B e 4 e H H b !X  4 A H  

3 a n a 4 H o i l  n o A O B H H b i o s e p a ,  P 4 e  b  T e n e H n e  c y T O K  T e M n e p a T y p a  B 0 4 W  H a r A y ß a -  

H a x  1 5  2 0  M e T p o B  n o 4 H H A a c b  H a  1 , 5 °  C .  K a n o s b i  n p H H H H w  s t h x  o c o ò e H H O C T e f l

b  p a c n p e 4 e A e H H H ^  h  n s M e H e H H H  r A y Ò H H H w x  T e M n e p a T y p ,  n o n a  e m e  T p y 4 H O  

C K a 3 a T b .  C  0 4 H0 Ü  C T O p O H b l,  O H C H b  B e p O H T H O  C y H je C T B O B a H H e  B  Ì Ì u i H A b - K y A e  

r A y o H H H o r o  T e n e H H H ,  B O S H H K a i o i i j e r o  6 A a r o 4 a p n  c r o H a  3 a n a 4 H W M H  B e T p a M H ,  

o  K O T o p b ix  r o B o p H A O C b  B b iu i e ,  B 0 4 W  K  B O C T O H H O M y  ô e p e r y .  G 4 p y r o â  

C T O p O H b l,  H p e 3 B b IH a H H O  C H A b H O e  O X A a f l^ e H H e  n O B e p X H O C T K b lX  C A O e B  B  H O H H O e  

B p ö M H , M O ÎK G T  B M 3 W B a T b  O C O Ö e H H O  T A y 6 0 K y iO  I |W p K y A f lI |H K )  B 0 4 b U  ^ a A b H e f i *
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urne HòcAeAOBàttM 4aA ÿ* BoâivrôÂttoctb BbiaeartTb póAb BbimeÿKa3àHHbïX 
(paKTopoB b  pacnpeACAeHHHH TCMnepaTyp b o a w  o3epa.

H 3 ra30B, paCTBOpeHHblX B BOAe, HCCAe4 0 BàACH TOAbKO KHCAOpOÆ, npH- 
HeM noAyqeHbi CAeayioiijHe AaHHbie (npHB04HTCH AHHib ^acTb, TaK KaK 
pe3yAbTaTbi HeKOTOpbix aH3AH30B norHÖAH 6A aro4ap a  HecHaÒTHOMy CAyqaio).

/ ( a  T a  h 
BpeMH cyTOK

TAyÔHHa b  

M e T p a x
t°C

o 2 C
B M T p .  

Ha 1 A.
/laTa h  Bpe- 

MH CyTOK
TAyÔHHa b 

MeTpax t°C
o 2e

B M T p .  
Ha 1 A.

18.V111-34
13 h. 30 m . 0 15,6 7,83

5 13 —

10 12,5 6,22

18.V ÏII.34 29.V III-34 0 13
8 q. — 9 q. 0 12,75 — 9 Mac. 10 12,8 6,89

5 12,75 6,07 15 13,0 6,00
10 12,5 6,71
15 12,0 6,15

10. IX -34
6 q .

0 9 ,0 9,53
10 9,1 8,44

28.VII1.33 0 12,6 5,69 ll.IX -3 4 . 10 10,5 8,49
I l  q . 30 M. 1,0 12,6 5,77 15 10,5 7,55

ripHBe4eHHbie jpcppbi roBopHT 3a to, qTO b HuinAb-KyAe B04a C04ep- 
ä h t  3HaqHTeAbHoe KOAHHecTBO KHCAopo4a. MeHbine Beerò ero OKa3aAOCb 
B 33AHB6 JOrO’BOCTOHHOrO KOHLja (28.Vili.1934 r.), 6bITb MO/KeT, nOTOMy, 
qTO 34ecb, npn oqeHb He3HaqHTeAbHoS rAyÒHHe, Ha AHe H weeTCH 40BOAbHO 
t o a c t w S  CAoft òoraroro opraHHqecKHMH BeujecTBaMH HAa, b  o6pa30saHHH 
KOTOpOrO BH4HyK) pOAb HrpaeT xopouio pa3BHTan B04Han paCTHTeAbHOCTb. 
Bce ocTaAbHbie npo6w 6 w a h  b 3 h t w  b  o t k p m t o m  03epe (13, 18 h  29.Vili b  

b o c t o h h o h  noAOBHHe, 10 h  11.IX b  sanaAHoìì noAOBHHe) b  MecTax AHineH- 
Hbix AaHHOH paCTHTeAbHOCTH H HMeK)U£HX TAyOHHbl 16 19 MeTpOB.
Pe3yAbTaTbI HX aeaAH3a CBH4eTeAbCTByiOT O XOpOUieM IlpOHHKHOBeHBH 0 2 
b  rAyÔHHy h  o He3Haq«TeAbHOM BAHHHHH 40HHWX OTAÔ eHHÄ Ha coAepasa- 
HHe B B046 KHCA0p04a.

AnaAMSbi Ha coACBoñ cocraB b o a m  HiHHAbKyAa euje He CAeAanbi, t b k  

HTO 34CCb MOXÎHO AHIUb yKa3aTb Ha TO, HTO BOA& B 03epe COBepmeHHO 
npecHan. PeaKijHH b o a m  xax Ha nosepxHOCTH, Tax h  Ha rAyÒHHe 18 m . 

OKa3aAacb CAa6o ujeAoqHoñ (Ph —  7,5 —  8). BepxHHH qacTb AHTOpaAH 
HmnAb-KyAH xapaKTepH3yeTCH npeoÖAaAaHHeM KaMeHHCtwx rpyHTOB, npeA- 
CTaBAeHHblX KpyiIHblMH OKaTHHHblMH KaMHHMH, ÒOAbHieH HaCTbK) CKaTHBHIH" 
MHCH C ÖeperOB, HAH 40B0AbH0 nOABHÄHbIMH HjeÔHHCTblMH OTAOiKeHHflMH, 
HBAHfoû HMHCH pesyAbTaTOM o6pa6oTKH ABHJKyujeíicH B040H 6oAee KpynHoro 
MaTepnaAa. riocAeAHHÄ t h i i  rpyHTa o c o ö c h h o  pacnpocTpaHeH BAOAb 
ioaiHoro 6epera b o c t o h h o h  noAOBHHbi oaepa.

B a o a b  c e e e p H o r o  6 e p e r a ,  H a n p O T H B ,  B C T p e q a i O T C H  n p e H M y u je Ò T B e H H O  

O T A O Ä e H H H  C O C T O H H J H e  H 3  K p y i ï H O H  r a A b K H  H  B B A y H O B . B n p H y C T b e B b J X  n p o -  * 

C T p a H C T B a x ,  H a  otmcahx, 3 a A e r a e T  aoboabho 3H a q H T e A b H a n  T O A ig a  hahcto- 
r o  n e c K a ,  a b a a A H B a x  c x o p o m o  p a s B H T o i ì  ‘ adhhoìì p a c T H T é A b H o c T b i o  

o ò p a a y i o T C H  T e M H w e , ò o r a T w e  o p r a H H q e c K H M H  B e u je c T B a M H  r p y H T w ,  H H ó r A a
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oÖHapyÄHBaioiijHe oneHb CAa6bifi 3anax H 2S. Kan KaMeHHCTwe, Tan h mhpkmc 
rpyHTM Ha rAyÖHHe 6 —  10 m . nocTeneHno cmchhiqtch cepwM haom, koto- 
pwS noKpbieaeT öoAbmyio HacTb 4Ha 03epa.

Bce BbmieyKa3aHHoe othochtcä k boctohhoh iioaobhhc 03epa; hto äc 
KacaeTCH 3anaAHoS ero iioaobhhw, to HeMHorne AaHHbie, KOTOpwe aah Hee 
noAy*ieHbi, yKaawßaiOT Ha to, hto 34ecb mw HMeeM ouenb ÖAH3Ky k> 
KapTHHy xapaKTepa h pacnpeAeAeHHH rpyHTOB, npimcM KaMeHHCTwe 
OTAOÄCHHH B  AHTOpaAH paCnpOCTpaHeHbl eige ÖOAbUie, HeM B  BOCTOHHOH 
ÜOAOBHHe*

BoAbUiaH HaCTb 4Ha HlHHAb-KyAH AHIIiena MaKpÔ HTOB. 3 to othochtch 
He TOAbKO K OÖAaCTH 60Aee HAH MeHee 3HaHHTeAbHbIX TAyÖHH, HO H K 
AHTOpaAH. BAar04apn 3Ha*IHTeAbH0H CHAe H nOCTOHHCTBy BOAHeHHH B 
OTKpblTblX MeCTaX 03epa C034aiOTCH HeÖAarOnpHHTHbie 4AH npHKpeiiAeHHH 
MaKpO(|)HTOB yCAOBHH, H AHTOpaAb nOSTOMy HBAHCTCH rOAOS IIOHTH Ha BCCM 
CBOeM npOTHiKeHHH. ToAbKO B 3aAHBaX BOCTOHHOrO KOHIja yCAOBHH 4AH 
pa3BHTHH MaKpO(f)HTOB ÖAarOnpHHTHbl H 34CCb OHH BCTpCUaiOTCH B BHâ HTCAb- 
Hbix KOAHHeCTBaX, OÖpa3yfl CnAOIHHbie 3apOCAH, BWXOAHHJHe Ha nOBepXHOCTb 
HH0r4a Ha rAyÖHHax 1,5 —  2 m.

rAaBHyiO Maccy BOAHoS paCTHTeAbHOCTH COCTaBAHIOT p4eCTbI, H3 
KOTopwx ocoßeHHO pacnpocTpaHeHw Pptamogeton perfoliatus L. h P. filiformis. 
IIocAe4HHÄ oöpa3yeT rycTbie 3apocAH b HanöoAee mcakhx MecTax, nepBWH 
ocoöeHHO pa3pacTaeTca Ha rAyÖHHax 0,75 — 1,5 MeTpa. £ p yrHe pAecTM 
HrpaiOT B 3aAHBaX COBepuieHHO n04HHHeHHyiO pOAb. B 3aAHBe K)rO-BOCTOH- 
HOrO KOHga HuiHAb'KyAH, Ha He3HaHHTeAbHbIX nAOIXja4HX, ÖOAblUOrO pa3BH- 
thh 40CTHraeT Myriophyllum sp., HHTHaTKa, h cnopaflHHecKH BCTpeuaeTCH 
Ceratophyllum sp. Bhü sbahbob MaKpotpHTbi (Pot. sp. sp.) 6wah oÖHapyxee- 
Hbl B BH4e HeÖOAbHIHX (neCKOAbKO KB. MCTpOß) peAKHX nopOCAefi y CeBepHO* 
ro 6epera boctohhoö noAOBHHbi iliiiHAb-KyAH h b npnycTbeBOM npocTpaH- 
ctbc p. BoAbHioS MapA&aHaif b 3anaAHoif. KpoMe Toro y ceßepHoro aee 6e- 
pera, Ha rAyÖHHe 7 m. öwAa oÖHapyaeeHa He onpeAeAeHHan ÖAHaee BOAopoQAb, 
o6pa3yK)igaH hcbwcokhh (1— 2 cm.), ho aoboabho rycTofi noKpoB. 9 ia  
HaxoAKa h pacnpeAeAeHHe rpyaTOB AaioT ocHOBaHHe npeAnoAaraTb, hto 
HHiKHHe rpaHH^I AHTOpaAH HaXOAHTCH Ha TAyÖHHe OKOAO 10 M.

OöpaigaflCb K /KHBOTHOMy HaceAeHHIO HlHHAb lCyAH HyÄHO CKa3aTb, 
hto cöopbi npoH3Be4eHHbie Ha 03epe euje He oöpaöoTaHbi, a noaTOMy öoAee 
hah MeHee noApoÖHoS xapaKTepncTHKH ero cocTaBa h pacnpeAeAeHHH AaTb 
HCAbBH.

y  caMOH noBepxHocTH B04bi h b HHiKHeä uacTH 30Hbi aariAecKa Ha 
HHÄHeif noBepxHocTH KaMHelt ocoöeHHO xapaKTepHW po30ßbie rHApw h 
MüiaHKH, IIAOTHO IIpHKpenAHK)II£HeCH K CyÖCTpaTy. B MCHbUieM KOAHHeCTBe 
3Aecb BCTpenaiOTca Planorbis sp,, ahhhhkh Chiranomidae, euje pexie 
Trichoptera (ßepoHTHo Bcero 1 bha) h hhhbkh, KOTopwx Mbi hbxoahah b onenb 
M3AMX KOAHHeCTBaX. MeCTaMH, OIIHTb TaKH eAHHHHHWMH 3K3eMIIAHpaMM, 
nonaAaiOTCH ahhhhkh Gammarus sp. B oahom MecTe (k)̂ hmh öeper b 
BocTOHHofi noAOBHHe 03epa, nepeA sbahbom) 6uao oÖHapyaseao Ha KaMHHx 
ÖOAbHIOe KOAHHeCTBO ryöoK.

B oöigeM, KaMeHHCTan AHTOpaAb xapaKTepnayeTCH KOAHHecTBeHHo 
öeAHoiM HaceAeHHeM, oÖHapŷ HBaiOiijHM hcho BbipaaeeHHbie npucnocoÖAeHHH 
K yCAOBHHM 2KH3HH B nOCTOHHHO ABHÄyUjeSCH BOAe.

CoBepmeHHO HHyio KapTHHy oÖHapyaiHBaeT 3oo6eHTOC ahtqpbah b 
MeAKOM (0,5 —  I m.), cnAOmb 3apocmeM 3 a ah Be ceBepo-BocTOHHoro KOHtja 
03epa. 3 AeCb HpeSBblHaliHO CHAbHO pa3BHT BarHAbHblß MHKpoÖeHTOC, 
coctohhjhh H3 Maccw Chydoridae h Apyrux Cladocera h MHorouHCAeHHbix
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ahhhhck C hironom idae, C y clo p id a e , R h ab d ocoela  h t . n. O qenb HHTepecHO
TO, HTO MbI He BCTpeTHAH 3ACCb HHXaXHX BOßHblX HaCeKOMbIX H AHHHHOK 
(xpoMe yKasaHHbix Bbime), HanöoAee pacnpocTpaneHHbix b AHTOpaAH 03ep 
(h B 3apOCHIHX BOAOeMax). BbITb MOiKeT ( h 9TO B CBH3H C OpHTHHaAbHblMH 
KAHMaTHHeCKHMH yCAOBHHMH IlaMHpa BeCbMa BepOHTHO) OHH 3AeCb COBC6M 
OTcyTCTByiOT hah He noAbsyiOTCH CKOAbKo-HHÖyAb 3naHHTeAbHbiM pacnpo- 
CTpaneHHeM. iK.HBOTHwe, yxa3aHHbie aah xaMeHHCToS AHTopaAH 3Aecn oÖHa- 
py êHbi He ömah, 3a HCXAioqeHHeM Planorbis, hhcao xoTOpwx He3HaqHTeAbHo.

B 3aah Be loro BOCTOHHoro kohi ê HniHAb-xyAH y  cemofo 6ep era  b no- 
Acce npnöon co3AaiOTCH enje MeHee ÖAaronpHHTHwe ycAOBHH, qeM Ha xa- 
MCHHCTOH AHTOpaAH OTKpbITOrO 036pa. ,4 hO BO MHOTHX MeCTaX nOXpWTO AOBOAb- 
HO TOACTbIM CAOeM BblHjeAOHeHHblX OCTaTKOB paCTCHHH, OÖpa3yK)HJHX OHCHb 
noABH^HbiH rpyHT, nocTOHHHO BbiöpacbiBaeMbiH H aöep er, T4e OHoöpaayeT 
BaAbI B HCCKOAbKO CaHTHMeTpOB BbICOTOK). HapHAy C 3THM H BOAHÈ 3A0Cb AOCTH - 
raeT 3HaqHTeAbHofi chaw, Tax hto opraHMBMw c oaho§ CTopoHw noABep- 
raiOTCH B03AeficTBHK) ABH^ya^eScH boa&j, c ApyroM npHHyiKAeHbi jkhtb b 
BOAe, Kecynjeif öoAbinoe xoAHqecTBO xpynnbix, MaAomrraTeAbHbix qacTHij, b 
ßecnpepwBHO nepeMergaiouieMCH cyöcTpaTe. B cbh3h c sthm, BepOHTHo, 
HaxQAHTCH 6eAHOCTb jkhbothoto HaceAeHHH, xapaKTepHsyio^erocH b oönjeM  
T6MH xse qepTaMH, hto h HaceAeHHe BepxHefi AHTOpaAH Apyrnx yqacTxoB  
HuiHAb-xyAH. T ax,3A ecb  coBceM He nonaAaAHCb rHApbi, MiiiaHxn h ryÖKH. 
OcTaAbHbie ^ e  (pOpMbI BCTpenaAHCb B SHaUHTeAbHO MeHbUieM XOAHHCCTBC.

Bee 9to othochtch K ceeepHOMy 6epery beamhe, noABepmeHHOMy cHAbHOMy 
B03AeSCTBHK) B0AH6HHH. HDä HWH Öeper, ÖOAee 3aigHIgeHHbIH, He OÖCAeAO- 
BaAcn, ho BepOHTHo, HTO HaceAeHHe TaM 3HaqHTCAbHO öoraqe.

Ha HexoTopoM paccTOHHHH OT öepera, Ha TAyÖHHax 0,5— 1,5 MeTpa, 
pasBHTbi MaxpotjjHTbi (pACCTbi H Ap.)* 3 Aecb aoboabho pacnpocTpaHen na- 
rHAbHbiS öshtoc (npeHMyn̂ ecTBeHHO Cladocera h Cyclopidae), He aocth- 
raioigHfl OAHaxo Taxoro Maccosoro pasBHTHH, xax b rycTbix sapocAHx cese- 
pO'BOCTOHHoro 3aAHBa. H3 HAOBbix (j)opM qanje Beerò BCTpenaiOTCH ahhhhxh 
Chironomidae, MeAxne ABycTBopqaTwe moaaiocxh, Planorbis sp. h Oligo- 
chaeta g. sp. Topa3AO pease nonaAaiOTCH Gammarus sp.

Ha ÖOAee SHaqHTeAbHbix TAyÖHHax, ot 5 40 18 m., b h aex mw BCTpe- 
naeM oqeeb cxoAHyio cpayHy. rAaBeHCTByioujan pOAb npHHaAAeasHT 3Aecb 
AHqHHxaM Chironomidae, Bivalvia h Oligochaeta. B HecxoAbxo MeubmeM xoah- 
qecTße bctpeqaiOTCH Gastropoda, a Ha TAyÖHHax 5—7 m. eAUHHqHwe Gam
marus sp. H  nHHBXH. OpHeHTHpOBOqHaH CpCAHHH nAOTHOCTb HaceAeHHa AHa, 
noAyqeHHan Ha ochobehhh noAeßwx noAcqeTOB— 9 npoö, AaeT aah ceporo 
HAa, Aeixanjero Ha TAyÖHHax 5—18 m., 579 opraHHSMOB Ha 1 m.2

AH CÖOpOB nAaHXTOHa, BCAeACTBHe OTCyTCTBHH MeAXOHqeHCTbIX HO- 
MepoB rasa , npHMeHHAacb cpeAHHH ceTb AnuiTeHHa hb rasa  JNfe 16. BAaro-
AapH 9TOMy Mbl HM66M BOSMOXSHOCTb TOBOpHTb AHIIIb O Me30 H HaCTH MH"
xponAaHKTona. ITpeABapHTeAbHwS npocMOTp HecxoAbXHx xaqecTBeHHbix npoö 
nAanxTOHa npeiXAe Beerò 3acTaBAneT OTMeTHTb qpeBBwqaÖHO cAaöoe pa3- 
BHTHe b HeM BOAOpocAeS. Ha hhx eAHHHHHO nonaAaiOTCH Ceratium him- 
dinella h euje pe^e Pediastrum sp. FAaBHyio Maccy soonAaHKTOHa oöpa- 
3y k)t Entomostraca, cpeAH xoTopwx pemHTeAbHO npeoÖAaAaeT Diaptomus 
paulseni G. O. Sars. HecxoAbxo ycTynaeT eMy b xoAHqecTBe Bee ¿xe mhoto- 
qHCAeHHaa Ceriodaphnia quadrangula O. F. M. TopasAO MeHbinyio poAb ht* 
paiOT Cyclops, sp. sp. h Daphnia longispina v. litoralis.

H3 xoAOBpaTOx HäHÖOAee pacnpocTpaneHa h MHoroqiiCAeHHa Asplan- 
chna sp. Anurea aculeata h Notholea longispina nocTOHHHO BCTpeqaiOTCH 
eAHHHqHbIMH 9X3eMnAHpaMH.

icr



O  * KOAEReCTBe nAaHKTOHa nona MOXKO CyAHTb TOAbKO no HeCKOAb" 
k h m  H3MepeHHflM ero o6*beMa, AaioigHM Ha 1 m . 3 1,45—2,9 cm .3 O ropH30H- 
TaAbHOM h BepTHKaAbHOM pacnpeAeAeHHH nAaHKTOHa h e r o  MHrpaijHH, ao 
paapaóoTKH co6paHHbix npo6, roBopHTb npexcAespeMeHHO.

3aKaHHHBaH Ha b t o m  o n n caH H e iìniHAb-KyAH n o  a ^hhw m  paóoT 1 9 3 4  
rÓAa a AOAmen oroBopH TbCH, h to  oh o  A eA aeT ca  Ha ocHOBaHHH cb ip b ix  Ma* 
TepnaAOB, AaAbHeflm aH o 6 p a 6 o T K a  KOTOpwx 4 acT  B03M0acH0CTb yrAyfiH Tb  
h p acum p H T b npH BefleH H bie AaHHbie, A y n m e BbiacHHTb cneijH ^ H K y BOAoeMa, 
a  TaKaie HCnpaBHTb HeTOHHOCTH H OIHHÓKH, KOTOpbie, 6blT b M O aeT, HMeiOT- 
CH B MOeM COó6lgeHHH.

H  n o A a r a i o ,  o A H a K o , h t o  h  H 3 A o a te H H b iil B b irn e  M a x e p H a A  a ^ c t  o c h o - 
BaHHH CAeAaTb HeKOTOpbie BblBOAbl.

n p e « A e  B e e r ò ,  m w  M oaceM  o t h c c t h  f lu iH A b -K y A b  k  O A H roT p o(|> H b iM  o 3 e p a M .  
3 a  9to r o B o p H T  e r o  3 H a H H T e A b H a a  rA y Ó H H a , x a p a K T e p  n a a e H H H  A n a ,  
n oH T H  n o A H o e  o T cy T C T B H e  h a o b  c  s a n a x o M  H2S, 3 H a n H T e A b H o e  K O A H H ecT B o
KHCAOpO Aa H a  ÒOAbUIHX T A yÓ H H aX , C A a 6 o e  p a 3 B H T H e  MaKpOCpHTOB, O T C yT - 
C IB H e  p e3K O H  r p a H H g b l M e*A y A H T O paA bK ) H IipO(J)yHA3AbK)t O T H O C H T eA b H aa  
Ó eA H O C T b 6eH TO CO M  H nAaHKTOHOM .

BMeCTe C TeM HlIJHAb«KyAb o6AaAaeT HeKOTOpbIMH BeCbMa HHTepeCHbl- 
mh oco6eHHOCTHMH, o6Hapy»HBaioii|HMHca Aa»e npn TaKOM KpaTKOBpeMeH- 
hom HCCAeAOBaHHH, KaKHM 6biAH HaniH pa6oTbi. K  hhm othochtch npeiKAe 
Beerò p̂e3BWHailHàH paBHOMepHOCTb TeMnepaTypw ao rAy6HH okoao 25 
M eTpoB h CB«3aHHaa c  He io  3HaHHTeAbHaa TOAiijHHa anHAHMHHOHa. B A a r o -  
Aapa oaeHb TAyòoKO AexsauieMy (Me*Ay 25 h 30 m.) caoio cnanKa runoAHM*
HHOH B 6 o A b U ie Ì l  HaCTH * 0 3 e p a  ( b CH BOCTOHH3H IIOAOBHHa H 3H a H H T eA b H a a  
n a c T b  3 a n a A H o S )  O T c y T C T B y eT  c o B e p m e H H o ;  B O o 6 u j e  a c e  oh  n o  cp aB H eH H K >  
C anifA H M H H O H O M , H peB B M H aH H O  MBA.

,4 p y r a H  oco6eH H OCTb, c p a s y  ó p o c a io n ^ a a c a  b rA a3a, 3aKAK)HaeTca b  n o A -  
HOM OTCyTCTBHH MHOTHX, o6bIHHbIX 4AH 0 3 e p ,  OpraHH3MOB. KaK yKa3bIBaAOCb 
B bline, HeCMOTpa Ha AOBOAbHO SHaHHTeAbHOe KOAHHeCTBO AOBOB, B AHTO- 
paAbHOH s e n e  He 6 w a o  oOHapyaceHO a h h h h o k  cTpeKOB, noAOHOK, im a g o  w 
a h h h h o k  ¿xyKOB h  HeKOTopbix ApyrHX bo a h w x  HaceKOMbix, cpayna KOTOpblX 
B HlHHAb-KyAe COCTOHT, nOBHAHMOMy, H3 AHHHHOK C h irO n O m id ae H HeMHO-
r n x  Trichoptera. 9 t o  o 6 c T O H T e A b c x B O  b b a b c t c h , KaK m h b  K a « e T c a ,  B e c b M a
H H T epeC H blM  9K O AO rH H eCK H , TaK  K aK  H 3 H AeH O B Ò H 0 g e H 0 3 0 B  H m H A b -K y A B
O K a sb iB a eT C H  HCKAiOHeHHbiM  B H a H H T eA b H o e  K O A H H ecT B o  H a n ò o A e e  n p o a co p -
AHBblX XHIgHHKOB. H e  OCTaHaBAHBBBCb Ha ÓOAee MeAKHX, IIOKa AHQIb HaMeHa * 
IOIJJHXCH H Tpe6yK>njHX AAH CBOerO BblHBAeHHH o 6 p a 60TKH Co6paHHMX M aTe- 
pnaAOB, ocoéeH H O CTBx, a KpaTKo KOCHycb B o n p o c a  o  k o pm o b w x  p e c y p c a x  
o s e p a ,  K O Topoe, 6biTb M oaieT, b  ÓAHacafimeM 6yAyn$eM  6yA eT  HcnoAbSOBaHO b  
pb)6oxo3HHCTBeHHbix geA B x. n p n  3TOM MH6, 6 o A b m e  HeM K orAa*AH 6o, npH - 
AOtch roB opH T b npeAnoAoacHTeAbHO, TaK KaK H 3yneHH e k o p m o b o ì  6 a 3 b i  
T aK oro BOAoeM a, KaK H niHAb-KyAb, T p e ó y e T  6 o A e e  AAHTeAbHbix h noApoÓHW x  
HCCAeAOBaHHH. K  TOMy ^ e  h Te H eS oA biirae  M aTepHaAw, KOTOpbie yAaAOCb 
c o S p a T b  3 a  KopoTKHH nepHOA HaniHx p a 6 o T , em e  He p a 3p a6oT aH M , TaK HTa 
MH6 npHAeTCB OrpaHHHHTbCH AHIHb CaMbIMH oèlI^HMH 3aMenaHHHMH.

KaK yKa3aHO B bim e, 30o6eH TO C  6 o A b m eii nacTH  A na HmHAb-KyAH c o c -  
t o h t  H3 BnoAHe npnroA H bix a a h  nHTaHHH p b i6  opraHH3MOB. llp eoO A aA aH H e b  
HeM a h h h h o k  C h ir o n o m id a e  h 3H anH TeAbH oe k o a h h c c tbo  O l ig o c h a e t a  3acT a -
BAHeT BbICOKO OIjeHHTb e r o  KOpMOBbie AOCTOHHCTBa. Mt O KacaCTCH KOAHHe 
CTBeHHOrO MOMCHTa, TO HeMHOrOHHCACHHbie B3BemHBaHHH, npOAOAaHHbie a o  
HaCTOHIgerO BpeMeHHH, AaiOT I|H(f)pbI 6 a H3KH6 K HCnOAb3yeMMM B p b l6 o -  
X03HfiCTBeHH0M OTHOmeHHH CpeAHenpOAyKTHBHblM 03ep a M  ®HHAHHAHH.
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ITpHHM M äH BO BH H M âH H e ô o A e e  hah M e H e e  p a a H O M e p a o e  p a c n p e A e A e -  
« H e  ô e H T o c a  ao rA yÔ H H  H e M e H e e , a  n e p H e e  h 6 o A e e ,  2 0  M e rp o B , n aÒ A iO A a e  
M w x  b óO A foiiiei! n a c T H  0 3 e p a ,  moäho c H H T aT b  3 a n a c fa i  K o p M a  aoboabho 3Ha* 
HHxeAbH M M H. O T M e a e H H o e  H X T H O A orH H ecK oS  n a p T H e f i  G K onA eH H e S c h i z o p i g o p s i s  
b 3aA H B e, 3 a p o c u ie M  M a K p o c p irra M H , h bckpwthh B b iiiie y K a 3 a H H b ix  p b i6  A aiO T
OCHOBaHHH npH H H C A H Tb K KOpMOBbIM 3 a n a C a M  0 3 e p a  H BOAHyiO paC T H T eA b*  
HOCTb, 3aH H M aK )U £yjo , O A H aK o, o n e H b  H e6 o A fo iiiH e  nA O u jaA H .

K o p M O B a a  öeH H O C T b n A a H K T o n a  f lu iH A b  x y A H , c o c T o a i g e r o  n p e H M y u je -  
CTBeH HO H3 C o p e p o d a  h C l a d o c e r a ,  npH T O M  AOBOAbHO K p y n H b ix , T a x a i e  hb-
AHeTCH BbICOKOH. Q pH B C A G H H b ie B b lin e  yH C ppbl IlO K a3bIB aK )T , HTO X O A H H eC TBa  
ïîA aH K T O H a B 1  M .3 O a e H b  H eB eA H K H ; OAHaKO, n p H H H M aa BO BH H M aH H e p6*beM  
boaw H iH H A b -K y A fl, 3 a n a c b i  9Toro p o A a  n n i^ H  Taxixe m o m o  c ^ H T a T b  AOBOAb* 

HO C yU jeC T B eH H blM H .
S a K a H H H B a a  H a  3tom c s o e  cooöigeHHe, a  o c T a n o B A i o c b  H a Bonpoce o  

tom, b x a x o M  H a n p a s A e a H H  A O A Ä H a B ecT H C b  p a ö o T a  n o  H c c A e A O B a H H io  na~ 
MHpCKHX 0 3 e p  B A ^A bH eH H ieM .^ocTaToaao yrAyÔAeHaaa xapaxTepHCTHxa BOAoeMa, BbiacHeHHe ero 
Cnei£H<î)HHeCKHX aepT H 3aXOHOMepHOCTeH, HX OÓyCAOBAHBafOlgHX, B03M0/K.* 
Hbï AHfflb IipH AAHTeAbHOM CTaUHOHapHOM H3yaeHHH, n03B0AHK)IJgeM BCKpblTb
A H H aM H K y n p o H C x o A a n jH X  b  B O A O eM e n p o g e c e o B .  T a x o e  a i e  H C C A eA O BaH H e  
H e o ô x o A H M O  h  AAH o n p e A e A e H H »  p w 6 o x 0 3 a M c T B e H H o it  i j c h h o c t h  B O A o eM a .

r io a T O M y  a  c n u T a i o  o 6 a 3 a T e A b H b iM  c  Ô A H a ia H in e ro  a ie  rO A a  n p n c r y i i H T b  
K npO BeA Q H H K ) c T a g H O H a p H b ix  p a ô o T ,  K O T o p b ie  g e A e c o o 6 p a 3 H e e  B e e r ò  o p -  
raH H B O B aT b  H a 03. 55iH H A b’K yA b, T a x  x a x  A aH H bie  3 4 *  r o  r o A a  B biA B H raiO T  
p h a  H H T e p e c H b ix  B o n p o c o B  h  A aiO T  ije H H w ñ  M a T e p n a A  a a h  A aA b H eftu iH X  

HCCAeAOBaHHH.
Ó a p a A A e A b H O  c o  C T aöH O H apH O H  p a ó o T o ñ  A O A a ia a  6 w T b  p a 3 B e p H y r a  h  

p eK o r H O C ip ip O B O H H a a . E e  3 a A a a a  n p o n 3 B e c T H  x a A a c T p  b o a o c m o b  I la M H p a  m 
Aa T b  M a T e p n a A , K O T O pblfi n 0 3 B 0 A H A  6 b l  BfolflCHHTb HM eiOIIJHeCH 3 A e C b  OCHOB- 
H b ie  T H n b i h  H aM C TH Tb o 6 * b e x T b i A a A b H e â m e ï f ,  ô o A e e  y r A y Ô A eH H O Ü , n p o p a ô o T X H ,  

O c h o b h o h  T e M o S , o n p e A e A H io u j e i !  x a p a K T e p  h  H a n p a B A e H H H e  p e x o r -  
H O C iiH p oB O H H bix h  C T a ijH O H a p H b ix  p a ô o T ,  a o a i&h o  ô b iT b  H a y q e H H e  C O C T a sa  H 
p a c n p e A C A e H H e  6 H 0 i j e H 0 3 0 B  b  3aBHCHM OCTH OT (p a K T o p o B  c p e A b i .  3 t a  T eM a ,  
T p e ô y i o i i j a H  a a h  C B o e â  n p o p a ô o T X H  6 o A b i n o r o  T p y A a  h  M H O ro B p eM eH H , o 6 e c -  
n eH H T  e A H H O o 6 p a 3 H b iH  n o A x o A  k  H 3 y q e H H io  B c e x  B O A oeM O B  h ,  Ô A a r o A a p n  
C B O eÜ  IH H p O T e, I I0 3 B 0 A H T  BbIA© AH Tb p 3A B eC b M a  BaaSH blX T eo p eT H H e C K H  H 
X03HÜCTBeHHO a K T y a A b H b lX  IIO A TeM .
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Sum mary
Pamir lakes are up to now but incompletiy studied. They are however 

of special interest, owing to the altitude at which the are situated their 
peculiarities the  ̂particular character of their climate conditions and of their 
surroundings. During the summer 1934 from 6/VIII to 12/1X the Pamir 
biological station of the Biological institute of the Middle Asia State 
University performed on one of the largest Pamir lakes Yashil kul hydrobio 
Jopcal investigations. v ery numerous data they obtained are now studied, 
the Jake Yashil-kul has been formed in the valley of the river Alichur in 
consequence of an mountain slide abstructing the river. It is situated at the 
hight of 3700 m., its length is about 18,6 km. and its greatest breadth 4,5 km. 
1 he banks are nearly devoid of vegetation, very abrupt and stony. A great 
deal of stones roll down and form the stony ground of the littoral region. 
Banks are slightly cut. The lake obtains its waters from rivers flowing into it 
the kvel j)f which greatly subsides to the end of summer. Consequently the 
level of Yashil kul also changes. Its waters flow out through the river Gunt 
which issues at the western end of the lake.
. The depth of bottom close to the banks is very considerable and only 
m bays of river mouths there are shallows about 1 — 2 m The greatest 
depth at the eastern part is 20 m , at* the western—52 m. The climate is 
characterized^ by considerable day .variations of temperature, that falls at 
Ujght below 0 .

Water temperature in the lake varies from 9° to 15° C and these 
surface changes are speedily passing to a considerable depth. Therefore 
the metalimnion is absent in the eastern part, and very feebly expressed 
at the depth of 25—30 m. in the western one.

Water ine Yashil-kul is fresh with a slight alkaline reaction (Ph 7,5—8) 
and contains a considerable quantity of dissolved loxygen at the depth 
of 15 m 1 In littoral z mes stony depositions prevai, but at the depth 
6 to 10 m. the bottom is covered with gray slime.

Water vegetation consists chiefly of some species of Pota m o g e -  
t o n  and M y r i o p h y l  lum both of which occupy small spaces of the bot
tom in bays and more rarely in river mouths.

Bentos of the stony littoral is quantitatively and qualitatively poor, 
characterized by the prevalence of sedentary forms ( H y d r a  sp., B r y o -  
zoa)  which is due to the considerable water mouvements.

The fauna is richer in bays, among vegetation where E n t o r n o s -  
t r a c a  and larvae of C h i r  o n o m i d a e  prevail. In bentos of the littoral 
zone a number of common insects (imago and larvae) are absent The 
population of gray slime consists chiefly of larvae C h i r o n o  mi  d a e, 
°  u v a * v * a an<̂  O I i g o c h a e t a about 580 specimens upon 1 m.2

Plancton consists chiefly o f D i a p t o m u s  p a u l s e n i  G. O. Surs., 
C e r i o d a p h n i a  q u a d r a n g u l a  O. F. M. and C y c 1 o p s  sp. sp!

R o 11 f e r a plays almost secondary role, phitoplancton is extremely 
poor. Plancton quantity is about 1,45—2,9 cm.3 on 1 m 8 All above said 
makes it obvious, that Yashil kul is an oHgotrophic lake with a deviating 
regime of temperature and some peculiarities in the compositione of its 
population.

Further study of the collected materials will undoubtedly disclose a 
scries of other specific peculiarities of this high mountain lake.

Analysis of great depths has not been made.









.................-  SOVIET UNION AND MONGOLIA FISHING SCHEDULES 1991
K habarovsk. USSR

Maymakan River
DEPARTURE DATES M A X  #  A N G L E R S

Taim en Salm on #1 July 16 - July 25 4
# 2  July 23 - A ug 01 4
#3  July 30 - A ug 08 4
#4  A ug 0 6  - A ug 15 4
#5  A ug 13 - A ug 22 4

Ulan Bator. Mongolia
Selenge/Chuluut/Suman River Systems

Taim en Salm on #1 A ug 17 - A ug 30 6
# 2  A ug 31 - Sept 13 6
#3  Sept 14 - Sept 27 6
#4  Sept 28  -O c t  11 6

Moscow. USSR 
Pechora River

Atlantic Salm on #1 July 14 - July 24 6
# 2  July 28 - A ug 07 6
#3 A ug 11 - A ug 21 6
#4  A ug 25 - Sept 04 6
#5  Sept 08  - Sept 18 6

Kamchatka Peninsula Khabarovsk. USSR 
Bol'shaya River

C hinook Salm on * (#1 , # 2 , # 3  # 4 ) #1 M ay 16 - M ay 23 6

Sockeye Salm on * (#3 , # 4 , # 5 , # 6 )
# 2  M ay 30  - June 06  
#3 June 13 - June 20 6
#4  June 27  - July 04 6

Sock eye O nly * (#6) #5  July 1 1 -J u ly  18
# 6  July 25 - A ug 01 6

Silver Salm on * (#6 , # 7 ) #7  A ug 08  - A ug 15 6

* note: itinerary num bers coincide with species o f  salm on running 

Bystraja River

Silver Salm on/Sum m er Steelhead #8  A ug 22  - A ug 29 6
#9  Sept 05  - Sept 12 6
# 1 0  Sept 1 9 -S e p t  26 6

Bol'shaya River

Silver Salm on/Sum m er Steelhead #11 O ct 0 3 -O c t  10 6

Sum m er Steelhead # 1 2  O ct 1 7 -O c t  24 6
#13  O ct 31 - N ov  07 6

The above departure dates reflect start to finish dates from your host city.-̂------------- -----------------------------------------------4



The Legendary Kamchatka Itinerary # 1

Pacific Salmon Enthusiasts

Our 'Legendary Kamchatka' fishing itineraries are filling up quickly. If you are planning on fishing 
the Kamchatka, there are two ways in which to travel to Khabarovsk; 1) through a direct flight via 
Anchorage, or 2) through Beijing China. Alaska is the only airline which offers limited flight 
service to Khabarovsk USSR.

The alternative route to travel to Khabarovsk is by departing from the United States and flying via Beijing 
China. This is a very popular itinerary adding an exciting China land package to your fishing trip. China 
is a fascinating destination with interesting cultural events, incredible architecture and history dating 
back thousands of years.

Day 1 (Sunday)
Depart the United States for China. Cross the international date line. Dinner enroute.

Day 2 (Monday)
After clearing customs in Beijing, you will be met by our Chinese host and transferred to your 
deluxe overnight accommodations.

Day 3 (Tuesday)
We awaken early this morning to a continental breakfast. Today we spend a full day 
exploring the treasures of Beijing - the capital and cultural heart of both modem and historic 
China. Our trip takes us to Tianamen Square where Mao Zedong founded the People's 
Republic of China. For lunch today, we will journey to the Great Wall of China. After we 
settle in to our hotel, a special peking duck Dinner will be prepared for us. Overnight Jing 
Guang New World Hotel.

Day 4 (Wednesday)
This morning is leisure time for sightseeing or shopping. In the afternoon we depart for the 
train station and enroute to Harbin, China, have your camera ready as you rail through the 
fascinating small towns and villages. Overnight accommodations are provided . Meals on 
the train ride are not included and are at the clients discretion.

Day 5 (Thursday)
After a good nights sleep you will awaken to the bustling city of Harbin, China. You will 
have a few hours to sightsee before we board our flight to the riverside city of Khabarovsk 
USSR. Upon arrival in Khabarovsk, you will be met by a Klineburger representative who 
will assist you to connect with your flight to the outpost city on the Kamchatka Peninsula. 
Dinner and overnight accommodations.

Day 6-11 (Friday)
Today we start our fishing adventure. Please refer to the 'legendary Kamchatka’ fishing 
itinerary for complete details.

 ̂ -.-.... J
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Day 12 (Thursday)
Depart fishing camp. This afternoon we fly to Harbin China for dinner and overnight 
accommodations.

Day 13 (Friday)
The morning is free to relax or sightsee. This afternoon get ready to board your Air China 
flight to Beijing. After arrival in Beijing, you will have time to visit the 1000 buildings of 
the Forbidden City and walk through the famous Summer and Imperial Palaces. Dinner and 
overnight accommodations.

Day 14 (Saturday)
Depart Beijing for an early morning flight back to the United States.

The Beijing China land tour cost is $1,025.00 per person Beijing to Beijing.

The price of the tour includes:

1. Meetings upon arrivals in all guest cities.
2. Round trip airfare from Beijing to your fishing area.
3. All overnight accommodations and meals as is indicated in the itinerary.
4. Visa processing.
5. Trip insurance.

Alaska Airlines departure dates Air China departure dates
Fly directly into Khabarovsk Fly to Khabarovsk via China land tour

Tour # 4 June 27 - July 4 Tour# 1 May 16 - May 23
Tour # 5 July 11 - July 18 Tour #2 May 30 - June 6
Tour # 6 July 25 - Aug 1 Tour #3 June 13 - June 20
Tour # 7 Aug 8 - Aug 15 Tour #8 Aug 22 - Aug 29

Tour #9 Sept 05 - Sept 12
Tour# 10 Sept 19 - Sept 26
Tour# 11 Oct 03 - Oct 10
Tour# 12 Oct 17 - Oct 24
Tour# 13 Oct 31 - Nov 07

___________________________ !______ ___ i



A bout The Salm onid Fa m ily ...

Taimen salmon spawn in the spring in the very smallest upper tributaries, then progressively follow dropping water 
levels during the summer into lower stretches of the .river systems. Taimen are resident in freshwater throughout the year,

' Atlantic salmon, like their cousins the steelhead, enter the rivers during the summer through fall and remain there 
throughout the winter. Therefore, they are availablein large numbers throughout the Rummer and into the fall months. 

However, Atlantic salmon spawn-in the fall, whereas steelhead spawn in the spring.

Resident Rainbow are present in the Bol'shaya River Cind Bystraja yeqr round and success rates would be 
comparable to Alaskan rivers, (ie.) best in May ana early June and again in September and October. Sockeye, 
chum and pink salmon runs enter the Bol'shava between the chinook and steelhead runs arid w ill be 
encountered during these expeditions. The sockeye run begins right after the chinook run, but often concurrent, 
and* peaks at'the end of July. Chum and pink salmon are present in" the river during July and August.

IUhH ÉN S^

Like all anadromóus fish runs, the start and peak of individual runs may vary by up to several weeks, depending 
on a variety of environmental conditions*, tow water conditions in a river may delay a particular run until adequate rains 
provide high enough flows for the fish to ascend to their spawning areas.

General Conditions

W e  are planning arrivals for Kamchatka Peninsula Bol'shaya Bystraja rivers as well as the'Maymakan, Ugur and the Maya rivers in and out of 
Khabarovsk USSR. A il Mongolian itineraries witl originate in Beijing China. The Atlantic Salmon itinerary w ill originate in Moscow USSR.

The Fishing: The Soviets and Mongolians have requested, and Klineburger W orldwide Travel agrees, that all fishing for Taimen and Salmon shall 
beconductedonacgtchand releasejaasis. Each angler w ill be permitted in the evènto trophy fish is caught, the possibility of keeping one fish, if desired. 
Some of the other species will"be kept on a limited basis for camp specialty meals.

Seasons: W e  w ill operate from mid May through November depending on species desired.

W hat the cost includes: Meetings upon arrivals in all guest cities. Round-trip air transportation to your outpost city and helicopter flights to fishing 
areas. Al I overnight accommodations and mealsbs indicated in itineraries, hotels, tents, yurts or cabins, guide service, fishing as'outlined, fishing licences, 

interpreters, power boats or zodiacs, visas and processing, as well as, trip  insurance.

Not included: Round trip airfare to and from your home city w ill be handled on an individual basis based on your preference of routing and desires 
and is not included in the fishing package. W e  encou rage you to consider add ing a few days for exploring theoity of your desti nation. Moscow, Beijing, 
China and-Khabarovsk each offers its own distinctive flavor and charms. W e  would be nappy to help customize your adventure. |

Accommodations and meals énroute to departure cities; alcoholic beverages, items ofa personal nature, fishing equipment, laundry, dry cleaning, (room 
service and gratuities for same). Any special individual transfers not coordinated with group arrival or departure, phone calls, baggage insurance, excess 
baggage charges, any itinerary modification or deviation as requested by passengers, gratuities to guides and camp staff.

If you go: A|l reservationsfor your trip Will be processed by Klineburger Worldwide Travel in Seattle, Washington. Klineburger w ill coordinate airline 
schedules and tickets to/ from your host city for all passengers. W e  w ill obtain Russian, Mongolia or Chinese visas, and w ill arrange accommodations 
and services prior to the start of your fishing trip as required by the itinerary and to meet individual objectives in the'Soviet Union, China and Mongolia.

It is necessary that airline ticketing be coordinated through this office due to particular visa requirements and complex air scheduling for our fishing 
programs^

Term s and Conditions

Reservatfons/Payments: Contact Klineburger W orldwide Travel at (2 0 6 )3 4 3 -9 6 9 9  or 1 -8 0 0 2 3 2 -3 7 0 8  to obtain further details and make reservations. 
A deposit of 4 0 %  is required ot time of reservation. Final payment is due 6 0  days before departure.

Price: Quoted prices are based on the latest information available and are subject to change prior to final payment.

Cancellation: Deposits are nan-refundable unless the client can be replaced. For cancellations made 14 days or less prior to departure no refunds can 
be made. In any event, the Company's only responsibility w ill betorefund amounts paid which have not previpusly been paid to third parties. Cancellation • 
insurance is available and is  recommended. Receipt of a deposit by the Company j s  acknowledgement that you have read and accept the terms and 
conditions herein.

Responsibility: The Cohnpany acts only"as a limited representative for clients or their agents in engaging the, services or other persons to provide 
’ transportation, lodging, tours, guides and other travel services. Neither, the company nor its employees, officers, di rectors, agents or affiliates w ill be 
responsible or liable for any loss, injury, death, or damage to any person or property (i) arising ouf of arrangements made on behalf of any person by 

§  the Company or (ii) caused by "or arising but of travel' or other activities undertaken as a result of such arrangements.



M arginalia

Thermophiles in Kamchatka

Roald Hoffmann

■ hen Stefan Petrovich Krasherdnnikov, 
a 24-year-old Russian student of sci
ence, first visited Kamchatka in 1737, 
he saw mountains that "for many years throw out 
a continual smoke, but flame only at times." He 

wrote, "the principal riches of Kamchatka consist 
in the great number of wild beasts: Among them 
are foxes, sables, stone foxes, hares, marmots, er
mines, weasels, wolves, reindeer, wild and tame, 
and stone rams." Clearly his mind was on the furs 
precious to Russians and Chinese. That's why 
Empress Anne had sent him (actually she had 
sent some professors of the Russian Academy of 
Sciences, who opted to stay behind in Siberia and 
send their student on into the wild lands); this 
was the reason bands of unruly and rebellious 
Cossacks were dispatched to subdue the land, ex
acting tribute in furs from natives.

It did not take me four months to reach Kam
chatka, as it did Krasherdnnikov from nearby far- 
eastern Siberia. Only four hours on an aging jet of 
Reeve Aleutian Airlines from Anchorage. Distant 
from the Czarist and Soviet sources of power, this 
was never a rich part of Russia. It's a more than 
nine-hour flight from Moscow to Petropavlovsk- 
Kamchatsky, situated on a beautiful natural har
bor, which became (along with Vladivostok) a seat 
of Soviet military power and its main eastern sub
marine base. The harbor is filled with rusting, de
composing ships.

Like Krasherdnnikov, I could not help seeing 
the volcanoes—it is hard to look up anywhere in 
Kamchatka and not see one in the landscape of 
the most seismically active place in the Pacific 
Rim of Fire. And I came to see life. Not fur-bear
ing mammals, but a microscopic, far older form 
of life, the thermophiles and extremophiles of the 
hydrothermal sources of Kamchatka.

Into the Volcano
Workhorse Russian troop-carrier helicopters flew 
us into the Uzon Caldera. Two hundred thou
sand years ago a volcano erupted here. The fre-

Roald Hoffmann is Frank H. T. Rhodes Professor of Humane 
Letters at Cornell University, Address: Baker Laboratory; Cornell 
University, Ithaca, N Y 14853-1301.

quent earthquakes fragmented the deposits in 
the caldera. But around was hard rock, sealing 
in a kind of giant chemical reactor. Several kilo
meters below the surface, a magma chamber is 
buried. Surface water seeps down to it, is sent up 
as hot steam, corrosive, mixed with vdlcanic gas
es. There's dissolution and redeposition of ions 
under conditions of varying acidity and lots of 
time—it's a veritable hotbed of geochemistry. Be
neath the surface lie layers rich in arsenic, phos
phorus, copper, lead, antimony, even gold. Hy
drogen sulfide (H2S) and sulfur are never far 
away. We saw a little pool, a meter across, bub
bling merrily away at 95 degrees Celsius and de
positing at the surface a beautiful yellow-orange 
layer of As2S3.

From far away, Uzon is nondescript. Thin 
"smoke" is the first thing one notices, rising from 
some shallow lakes. Closer up the lakes and sur
rounding hills seem a Monet-like landscape of 
blues, grays, greens and yellows blending into 
each other. The smoke turns out to be condensing 
steam; it does the blending. Krasherdnnikov saw 
those marvelous colors too, in the microcosm of a 
rock; he wrote "the clay in taste is sour and as
tringent; and if a piece of it, or a stone, is broken, 
there appears an efflorescence of alum, like a 
moss, with the colors blue, white, red, yellow, 
green, and black, which are so mixed as to re
semble marble; and when the day is not quite 
dry, the colors are pretty bright^®

Still closer, the pastel landscape breaks up into 
pools. Some are crystal clear, some muddy, filled 
with clay. Except suddenly a bubble pops in the 
clay, more burst explosively, and soon, especially 
as we smell the hydrogen sulfide, it looks like a 
nook reserved for some of Dante's less favorite 
people. The subtle color around the pools comes 
from mats of bacteria and Archaea. Sometimes 
we see several rings of slightly different color, 
each a species flourishing in a different tempera
ture range.

Some Like It Hot
Our group is an international one, nearly all 
microbiologists here for a small workshop on the 
enzymology, molecular biology and biochemistry
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the short distance down the river and lifted into 
place by floating cranes. (The heaviest of the seg
ments weighed on the order of 100 tons.) Coated 
with epoxy, the mating faces of the segments 
were clamped together by means of long thread
ed rods that passed through precast conduits. 
When the bridge deck was fully in place, it was 
posttensioned—that is, tied together with cables 
hidden inside the box sections that ran the length 
of each deck section.

The name of this centerpiece of the Bath-Wool
wich Bridge Project was chosen by a vote of the 
members of the Bath City Council and the Wool
wich Board of Selectmen. Their votes took into 
consideration the results of an opinion poll in 
which local citizens voted for their choice by 
dropping pennies into jars. Among the names 
considered was the Kennebec Crossing Bridge, 
which is somewhat redundant, and the Gover
nor William King Bridge, which would have 
honored Maine's, first governor. Other names 
suggested but not surviving the penny poll were 
Shipbuilders Bridge, in recognition of the rich 
shipbuilding tradition of the Kennebec, and 
Sagadahoc Ferry Bridge, Sagadahoc, the Abnake 
Indian name referring to the mouth of a riveiy 
was the old name for the part of the Kennebec 
River that flows from Merrymeeting Bay, past 
Bath and on to the sea. Sagadahoc is also the 
name of the Maine county in which Bath and 
Woolwich are located, and hence also the county 
containing the new bridge. In the end, the 
straightforward name of Sagadahoc Bridge was 
the decisive choice of the penny voters and also 
of the council members and selectmen.

Democratic Adornment 
Local community members were also given, 
through a series of design charettes, the opportu
nity to participate in the selection of "lighting, 
landscaping and aesthetic treatments on elements 
such as piers, approaches and sidewalks." Unfor
tu n a te^  the involvement of so many diverse 
points of view, opinions and tastes in the decision-; 
making process appears to have produced some 
finishing touches that might be considered unhar- 
monious, anachronistic and visually confusing. 
The bridge proper is a very sleek and graceful 
structure of monumental proportions. The railings 
chosen to bound the sidewalk are of two entirely 
different styles, however, with the one facing the 
old Carlton Bridge appearing to echo its railings, 
which have a predominantly vertical appearance,| 
and the one separating pedestrians from motor 
vehicles having the predominantly horizontal 
structure of a highway guard rail. The railing on 
the north side of the bridge, where there is no side
walk, is also of the guard-rail variety, no doubt re
quired by state highway regulations. (Require
ments apparently do not demand tight assembly 
tolerances, however, for the brand-new railing is 
remarkably uneven in spots, something especially? 
noticeable to automobile drivers who can sight

along the railing the way a carpenter sights along 
two-by-fours at a lumber yard to choose an un
warped one.) Not only do the inner and outer rail
ings of the new span clash geometrically, but the 
colors and textures of them are so different as to 
look like they belong on two different bridges.

The ornate Victorian light standards chosen for 
the new Sagadahoc Bridge also appear to be curi
ously out of harmony in style, texture and color 
with the modem structure. They go with neither 
of the two railing types and, like the railings them
selves, will be seen by some observers to be an 
anachronism on an otherwise very sleek and at
tractive modem bridge. Apparently these "certain 
features of the bridge that were outside the re
quirements of the contract" were the results of 
meetings held at the beginning of the project. Ac
cording to an MDOT public-relations brochure, 
"integrating these choices into the bridge design 
ensures that the bridge is aesthetically pleasing 
and representative of the needs and desires of the 
community." But had the community and its rep
resentatives been presented the opportunity to 
make these same choices later on in the construc
tion process, when the completed bridge's own 
form and aesthetic presence would have provided 
a rational foundation on which to base such judg
ments, the appurtenances might have been chosen 
differently and might now be part of a more inte
grated whole. As it stands, the stately Sagadahoc 
Bridge looks as if it is wearing hand-me-down 
railings and light standards. In addition, and ap
pearing to be an afterthought, signs giving direc
tions to local restaurants and craft shops have 
been installed on wooden posts directly in front of 
the so deliberately chosen light standards. Ironi
cally and in contrast, the rusting septuagenarian 
Carlton Bridge looks much more of a whole.

That image will not last, however, for as part 
of the overall Bath-Woolwich Bridge Project the 
upper deck of the truss structure of the Carlton 
Bridge will be demolished to lighten it, thereby 
enabling heavier trains to be carried by the 
Maine Central Railroad. Furthermore, in another 
ironic twist, the lift portion of the bridge will be 
left in the up position, to match the 75-foot clear
ance under the new bridge, and will be lowered 
only when a train needs to cross the bridge. 
Whether this will obscure the view from the 
south of the graceful curve of the new Sagadahoc 
Bridge remains to be seen, but overall there ap
pears to have been less thought given to this and 
other aesthetic aspects of this twin bridge project 
than the historic city of Bath and its stately river 
deserve. These twin bridges present the appear
ance of an odd couple.
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of thermophiles such as live in these springs. A 
graduate student in the group sticks in a probe 
with a thermometer, another a piece of pH paper. 
The water is bubbling up at 95 degrees Celsius. 
The pH is 1, about 0.1 molar of sulfuric acid. I 
would not immerse my finger in that water even if 
it were cool. Two weeks later, far away, a Yellow
stone Park employee dies in an accident, stum
bling into a similar boiling pool.

Now I know what a thermophile likes. The 
world's record is an organism called Pyrolobusfu- 
marii that flourishes at 113 degrees Celsius (under 
pressure, at sea bottom). The pools in Kamchatka 
are not only acidic, but also basic, up to pH 10.5. 
When I see life rampant under such conditions, 
or plants growing in what was lava weeks after 
an eruption, I can't help thinking that the varie
gated surface of Mars once bore life too.

In the course of the week, [gleam a lot about 
thermophiles. They are some bacteria and mostly 
Archaea, the third kingdom of life recognized 
only in recent decades. Most are anaerobic/ not 
requiring (and sometimes damaged by) oxygen. 
They are the same and not the same. Of course 
they have membranes and proteins and nucleic 
acids, all the wondrous molecular machines of 
the living. But a normal lipid cell wall would de
compose at these temperatures, the hydrogen- 
bonded helices of proteins would unwind, the 
genes would fragment and not be faithfully re
produced. An acid and hot environment |s  what

people normally use to denature proteins; these, 
creatures love it.

So they are different. Their lipids are linked by 
sturdier ether groupings instead of esters. Thus 
bonded, lipid chains span the entire membrane 
of the cell to form a monolayer wall. The proteins 
of thermophiles appear to be reinforced by spe
cial sequences of amino acids, and have in
creased ion-pair content buried inside the pro
tein, which, it has been argued, leads to greater 
intrinsic stability. A better pH environment is 
maintained inside the cell. Auxiliary cell compo
nents, such as polyamines and small basic pro
teins that resemble histones in eukaryotic chro
mosomes, seem to stabilize nucleic acids.

Eat What's on Your Plate 
I've never seen salmon prepared in as many tasty 
ways as at the rural hostel where we stayed. Ther
mophiles have to eat too. The building blocks of 
the remarkably varied archaeal diet in the hy
drothermal fields (or submarine volcanic vents) are 
CO2, CO, H2, H2S, N2,S and several oxidized sulfur 
species. That more than suffices, in the presence or 
absence of oxygen. Some typical reactions are

s i  %S§-H20  -> H2S04 
H2S + 202f t H 2S04 
C 02 + 4H2 —> CH4 + 2H20

Normal green-plant photosynthesis is endother
mic; by 481 kilojoules (change in free energy per

Figure 1. Hot hydrothermal pools are a fitting environment for thermophilic bacteria and Archaea. The author took this 
shot of Uzon Caldera in Kamchatka, Russia.
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Figure 2. M icroscopic therm ophiles such as the bacterium S trep tococcu s th erm oph ilu s (left) can  be found in extreme environm ents. 
Archaebacteria, such as M eth an osp irillu m  hungatii, shown both lengthw ise and in cross section on the right are also extremophiles.

mole C02). The energy to get it done comes from 
light. Who needs light when you can have the H2S 
reaction above? It releases 706 kilojoules per mole!: 
That's enough energy to reduce lots and lots of 
C02 to sugar.

Most remarkable are biological systems that 
use as their source of energy inorganic ions such 
as Fe^i and Mn++, Thiobacillus ferroxidans' name 
tells it all. The oxidation of such metal ions is 
exothermic, and of course it is used. It is conceiv
able that much magnetite is of biological origin.

Money, Ethics and Bacteria 
I didn't expect to face questions of intellectual prop
erty rights and ethics in Kamchatka, but.... As de
scribed above, the molecular machinery of ther- 
mophiles works—in ways we don't yet completely 
understand. It does so under conditions that ap
proximate more a heated reaction flask in a lab or a 
washing machine than an Ithaca winter. This has not 
escaped the attention of detergent concocters, who 
want an organic stain-removing enzyme, as well as 
biochemical supply houses. One enzyme, Taq poly
merase, which is used in the polymerase chain reac
tion, apparently has a billion-dollar market.

Taq polymerase was isolated from a ther
mophilic bacterium, Thermus aquaticus, collected 
in Yellowstone National Park. The park receives 
not a penny from the manufacturers. The conse
quences: People get ideas—maybe there are oth
er Taq polymerases around. Maybe we can re
move dioxins, make a carbon-carbon bond in 
another, more efficient way. There's money to be 
made in bioprospecting. There were bioprospec
tors among us in Kamchatka. And not all work
ing for companies. One industrial biologist was 
reported as saying, "I've never met an academic 
who didn't have something to sell." Or who 
wasn't thinking about a small startup company.

Second, you can understand that Yellowstone 
National Park is not happy about not getting 
anything back. How to reward, legitimately, a 
source of materials that will yield commercial 
profit—a place, a country? Licenses for sample

collecting at Yellowstone now carry a proviso for 
a royalty if a product from an organism collected 
in the park is commercialized. I have a feeling 
that in the absence of a clear agreement of this 
kind, it will take many a court case to decide 
what happens if a bioprospecting company takes 
the DNA of a natural organism, and mutates it in 
the lab or splices it with a piece of DNA from an
other organism so as to enhance the production 
of an enzyme. Whose DNA is it at the end?

The New Biology
This was the first time I was in a meeting of biol
ogists. I noted the following things:

(1) The more molecular they were, the less I 
understood. The reason was that I have been by
passed by several generations of biochemistry, 
molecular biology and genetic engineering. And 
what jargon! It was my fault to let it happen, but 
also there were a couple of people there who 
could not conceive that someone could not know 
what 16S rRNA was. (I learned eventually that it 
is part of the ribosome. By comparing the se
quence of 16S rRNAs from various organisms, 
scientists can make rough determinations about 
their evolutionary relatedness.)

Figure 3. Extremophilic fauna in Kamchatka also in 
cludes some macrothermophiles. (Photograph courtesy 
of the author.)
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