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INTRODUCTION

South Asian Dolly Varden char 

 

Salvelinus curilus

 

Pallas, 1814 was described by P.S. Pallas under the
name of 

 

Salmo curilus

 

 on the basis of analysis of by
several char individuals from Kuril Island streams. This
char form has recently received the rank of species,
with junior synonyms of its name 

 

Salmo laevigatus

 

 Pal-
las, 1814; 

 

Salmo fariopsis

 

 Kner, 1870; and 

 

S. malma
krascheninnikovi

 

 Taranetz, 1933 (see [1–5]. As most
char species from the genus 

 

Salvelinus

 

, South Asian
Dolly Varden char exhibits high morphological vari-
ability and has both anadromous and strictly freshwater
(resident) ecotypes, the proportion of which in the pop-
ulations varies depending on their geographic position
and other abiotic factors. The range of 

 

S. curilus

 

 covers
Shantar and Kuril Islands, Sakhalin, Hokkaido, the
continental coast from the Amur River mouth to North
Korean rivers, and some water bodies of the Ussuri
River, Khanka Lake, and the Yalu River basins. South
Asian Dolly Varden char is assigned to the morpholog-
ically similar malmoid species group of chars from the
genus 

 

Salvelinus

 

, which includes, in addition to

 

 S. curi-
lus

 

, typical Dolly Varden char 

 

S. malma

 

 Walbaum,

1792; South American Dolly Varden char 

 

S. lordii

 

Günther, 1866; white char 

 

S. albus

 

 Glubokovsky, 1977;
long-headed char 

 

S. kronocius

 

 Viktorovsky, 1978, and
other char species related to Dolly Varden (see [1]).
Malmoid chars are widely spread in the South Pacific,
where they dominate over the members of Alpinoid

 

Salvelinus

 

 char group, which in this region is rather
infrequent. The latter group is taxonomically and eco-
logically highly variable in the water bodies of the Arctic
Ocean basin and includes Arctic char

 

 S. alpinus

 

 L.,
Taranetz char

 

 S. taranetzi

 

 Kaganowsky, 1955; 

 

S. oquassa

 

Girard, 1854; and other species close to 

 

S. alpinus

 

.

Earlier, in analysis of samples of South Asian Dolly
Varden from Primorye rivers, Sakhalin, Kuril Islands,
and Dolly Varden from Kamchatka, two distinct lin-
eages of mitochondrial DNA (mtDNA) were found [6].
Only one of these lineages (Primorye variants) was
detected in the 

 

S. curilus

 

 samples from Primorye. The
other mtDNA lineage (Kamchatka variants) was found
in Dolly Varden char 

 

S. malma

 

 and white char 

 

S. albus

 

from the Kamchatka River basin (Kamchatka Penin-
sula). Both lineages were present in some 

 

S. curilus

 

samples from the rivers of southern Sakhalin and South

 

Phylogeography of Mitochondrial DNA 
in South Asian Dolly Varden Char 

 

Salvelinus curilus

 

 Pallas, 1814 
(Salmoniformes, Salmonidae): Mediated Gene Introgression?

 

S. V. Shedko, L. K. Ginatulina, I. L. Miroshnichenko, and G. A. Nemkova

 

Institute of Biology and Soil Science, Russian Academy of Sciences, Vladivostok, 690022 Russia; 
fax: (4232) 31-01-93; e-mail: shedko@ibss.dvo.ru

 

Received April 19, 2006

 

Abstract

 

—In 41 individuals of South Asian Dolly Varden char 

 

Salvelinus curilus

 

, nucleotide sequences of
tRNA-Pro gene fragment (27 bp) and mtDNA control region (483–484 bp) were analyzed. The fish were col-
lected in 20 localities covering virtually the whole range of the species: Kuril Islands, Sakhalin Island, and Pri-
morye. In addition, six individuals of three other char species (

 

S. albus, S. malma

 

, and

 

 S. leucomaenis

 

), which
are closely related to 

 

S. curilus

 

 and inhabit the Russian Far East, were examined. In all, we detected 12 different
variants of mtDNA haplotypes that formed three distinct groups differing in 14–20 nucleotide positions. The
first group consisted of six haplotypes found in 

 

S. curilus

 

 in Kuril Islands, Sakhalin, and Primorye (mtDNA
phylogroup OKHOTSKIA). The second group comprised four haplotypes representing the mtDNA phylogroup
BERING, which had been described earlier (Brunner et al, 2001); they were found in 

 

S. curilus

 

 in Kuril Islands
and Sakhalin, as well as in 

 

S. albus

 

 and 

 

S. malma

 

 in Kamchatka and northern Kurils. The third group included
two haplotypes detected in 

 

S. leucomaenis.

 

 The existence of two mtDNA lineages (OKHOTSKIA and BER-
ING) in 

 

S. curilus

 

 from Kurils and Sakhalin was explained by hybridization and mtDNA transfer from 

 

S. malma

 

to 

 

S. curilus

 

. The absence of the BERING haplotypes in 

 

S. curilus

 

 from Primorye water reservoirs is related to
the physical isolation of the Sea of Okhotsk and Sea of Japan basins in past epochs. On the basis of comparing
phylogenetic trees, constructed from the data on allozyme and mtDNA variation, we suggest that in this case,
a mediated transfer of mtDNA in Alpinoid chars  

 

S. malma

 

  

 

S. curilus

 

 chain could occur.
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Kurils. Other authors, after revising the initial interpre-
tation of their data [7], also recorded two mtDNA lin-
eages in some South Asian Dolly Varden samples from
Sakhalin Island rivers [8].

The aim of the present study was identifying the
mtDNA variants of South Asian Dolly Varden char and
establishing their position in the total picture of mtDNA
variation in Alpinoid and malmoid chars from the
genus 

 

Salvelinus

 

 (see [9]) on the basis of sequence
analysis of the mitochondrial genome control region
fragment.

MATERIALS AND METHODS

As the material, we used part of the collection of
mitochondrial or total DNA preparations, which were
made at different times by means of alkaline [10] or
standard phenol–chloroform [11] methods, using fresh
or ethanol-fixed liver tissue samples taken from four

char species from different regions of the Russian Far
East (Fig. 1, Table 1).

A fragment of the char mitochondrial genome,
totally covering its control region, was amplified in poly-
merase chain reaction (PCR) using forward LRBT-25
(5'-AGA-GCG-CCG-GTG-TTG-TAA-TC-3') and reverse
LRBT-1195 (5'-GCT-AGC-GGG-ACT-TTC-TAG-GGT-
C-3') primers [13], specific to the flanking transport
RNA (tRNA-Thr and tRNA-Phe) genes. Amplification
was run in a UNO-Thermoblock device (Biometra,
Germany) in 50 

 

µ

 

l of a reaction mixture including 10–
20 ng of mtDNA (or 1–2 

 

µ

 

g of total DNA), 5 

 

µ

 

l of
buffer (0.6 M Tris-HCl, pH 8.5; 0.015 M MgCl

 

2

 

;
0.25 M KCl; 0.1 M 2-mercaptoethanol; 1% Triton X-100),
5 

 

µ

 

l of the sum of deoxytriphosphates from 8 mM solu-
tion, 5 

 

µ

 

l of each primer from 2 

 

µ

 

M solutions, 2.0–2.5 u

 

Taq

 

 polymerase (SibEnzim, Novosibirsk, Russia), and
deionized water. PCR was run in the following regime:
initial denaturing at 96

 

°

 

C for 60 s; 30 amplification
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Fig. 1. 

 

Schematic map of the sampling localities (see Table 1 and text for sample designations).
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cycles (96

 

°

 

C for 90 s, 56

 

°

 

C for 60 s, 72

 

°

 

C for 90 s), and
final elongation at 72

 

°

 

C for 300 s.

The amplification products were purified in Quan-
tum Prep columns (BioRad Laboratories, United
States) and subjected to cyclic sequencing using a Big-
Dye Terminator kit, version 3.1 (Applied Biosystems,
United States), the forward primer (LRBT-25) in one
reaction, and an additional inner primer (5'-ATA-TAA-
GAG-AAC-GCC-CGG-CT-3') in the other under the
following conditions: initial denaturing at 96

 

°

 

C for 300 s
and 30 amplification cycles (96

 

°

 

C for 30 s, 55

 

°

 

C for
10 s, 60

 

°

 

C for 240 s). Sequencing was carried out in an
ABI Prizm 310 automated sequencer (Applied Biosys-

tems, United States) at the Institute of Biology and Soil
Science, Russian Academy of Sciences, Vladivostok.
The ABI chromatograms were analyzed and edited if
necessary using programs from the Staden 1.53 soft-
ware package [14]. Various procedures for preparing
the sequences for subsequent analysis, including their
alignment, were conducted using the MEGA3 pack-
age [15].

In total, nucleotide sequences of the 510–511-bp
mtDNA fragment were established for 47 char individ-
uals. Differing variants of the sequenced regions were
deposited in GenBank/NCBI under accession numbers
DQ403177–DQ403188. In addition, we used sequences

 

Table 1.  

 

Sample numeration, geographic locality, and sample sizes (

 

n

 

)

No. Char species, locality and date of sampling

 

n

 

White char 

 

S. albus

 

 Glubokovsky, 1977

1 Raduga River, Kamchatka River basin, Kamchatka Peninsula (Sept. 18, 1998) 3

Dolly Varden char 

 

S. malma

 

 Walbaum, 1792

2 D’yakonovskii Spring, flowing into Azabach’ya channel, Kamchatka River basin, Kamchatka Peninsula
(Sept. 19, 1998)

1

3* Channel of Bol’shoe Lake, Shumshu Island, Kurils (July 31, 1999) 2

South Asian Dolly Varden char 

 

S. curilus

 

 Pallas, 1814

4 Unnamed spring near Baikovo village, Shumshu Island, Kurils (July 29, 1999) 2

5 Unnamed spring in Rifovaya Bight, Paramushir Island, Kurils (July 30, 1999) 2

6* Unnamed spring in Nemo Bight, Onekotan Island, Kurils (July 24, 1999) 1

7* Unnamed spring flowing into southern Tikhoe Lake, Rasshua Island, Kurils (Aug. 4, 1999) 2

8* Unnamed spring in Dushnaya Bight, Simushir Island, Kurils (Aug. 9, 1999) 2

9* Pioner R., Kuibyshevskii Bay, Iturup Island, Kurils (Aug. 13, 1999) 1

10 Unnamed spring near Otradnoe village, Kunashir Island, Kurils (Aug. 16, 1999) 1

11 Unnamed spring near Stolbchatyi Cape, Kunashir Island, Kurils (Aug. 17, 1999) 1

12 Alekhin R. in Alekhin Bight, Kunashir Island, Kurils (Aug. 18, 1999) 1

13 Toi R., Severnyi Bay, Shmidt Peninsula, Sakhalin Island (Aug. 5, 2001) 1

14 Tum’ R., Shmidt Peninsula, Sakhalin Island (Aug. 9, 2001) 2

15 Taliki R., Shmidt Peninsula, Sakhalin Island (Aug. 14, 2001) 2

16 Upper Tym’ R., Sakhalin Island (Aug. 2, 2002) 3

17 Belaya R., Naiba R. basin, Sakhalin Island (Sept. 10, 1999; July 14, 2002) 3

18 Samarga R., Primorskii Krai (June 11, 1992) 2

19 Maksimovka R., Primorskii Krai (Oct. 5, 1998) 2

20 Milogradovka R., Primorskii Krai (July 4, 1996) 2

21 Izvilinka R., Ussuri R. basin, Primorskii Krai (Oct. 29, 1996) 1

22 Upper Ussuri R., Primorskii Krai (Oct. 20, 1995) 2

23 Ryazanovka R. in Peter the Great Bay, Primorskii Krai (July 5, 2000) 4

 

S. leucomaenis

 

 Pallas, 1814

10 Unnamed spring near Otradnoe village, Kunashir Island, Kurils (Aug. 16, 1999) 1

17 Belaya R., Naiba R. basin, Sakhalin Island (July 14, 2002) 1

18 Samarga R., Primorskii Krai (June 11, 1992) 1

24 Krivaya R., Kievka R. basin, Primorskii Krai (Oct. 10, 1993) 1

 

* These samples were earlier examined using allozyme analysis [12].
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of homologous mtDNA regions, sequenced by other
authors and deposited in GenBank/NCBI under acces-
sion numbers AF154850–AF154851 [16] and
AF297987–AF298052 [9]. Since all these sequences
shared an overlapping region of 481 bp, this region was
used in comparative analysis.

The phylogenetic relationships among char mtDNA
haplotypes were assessed using three approaches:
Bayesian, maximum likelihood, and maximum parsi-
mony methods.

Bayesian phylogenetic analysis was carried out
using software program MrBayes, version 3.1.1 [17],
concurrently employing two models for different parts
of the control region fragment of char mtDNA. For
positions without insertions/deletions, Kimura’s two-
parametric model of nucleotide substitutions (K2P),
accounting for the considerable prevalence transitions
over transversions in the mtDNA evolution, and for
phylogenetically informative positions with inser-
tions/deletions (nos. 41 and 196, see Fig. 2), the stan-
dard discrete model [18]. Monte Carlo analysis using
Markov chains (MCMC) was conducted by means of
simultaneous launching of four chains (three “hot” and
one “cold”) for 

 

5 

 

×

 

 10

 

6

 

 cycles and selecting each hun-
dredth of the generated trees. Of 50 000 trees, the first
3000 were discarded, and the remaining ones, which
exhibited stable variation of likelihood estimates
(LnL), nucleotide substitution model parameters, and
tree lengths, were used for constructing a consensus

phylogenetic tree and estimating a posteriori probabili-
ties of its branching.

The heuristic search for maximum likelihood trees
(ML trees) was conducted with the PAUP 4.0d81 pro-
gram [19] based on the K2P model in 30 replications
with random addition of sequences in analysis and per-
mutations according to the TBR algorithm. Positions
with insertions/deletions were excluded from the
matrix. Robustness of the clustering order was assessed
by local bootstrap in 10 000 recurrent pseudorandom
samples of likelihood estimates (RELL method, pro-
gram NucML from software package Molphy [20]).

The heuristic search for maximum parsimonious
trees (MP trees) was conducted using the PAUP pro-
gram [19] on the basis of a unweighed data matrix
(61 informative character including insertions/deletions)
in 100 replications with random addition of sequences
in analysis, permutations according to the TBR algo-
rithm, and limiting the maximum possible tree number
to 10 000. Robustness of the clustering order was
assessed by bootstrap in 1000 pseudorandom replica-
tions (PAUP).

The possible variants of mutational transitions
between closely related mtDNA haplotypes were visu-
alized by combining the MP trees into phylogenetic
networks (UMP [21]).

Homogeneity of the samples by mtDNA haplotype
frequencies was assessed using modified 

 

χ

 

2

 

 

 

test [22], in
which the probability of accepting a null hypothesis
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Fig. 2.

 

 Variable positions in the 512-bp char mtDNA fragment including fragments of the tRNA-Pro gene (16598–16624) and the
control region (1–483). Numeration is given relative to the 

 

S. fontinalis 

 

mitochondrial genome sequence (AF154850 [16]). For the
mtDNA phylogroups established earlier (ACADIA, ATLANTIC, SIBERIA, and ARCTIC) [9], consensus sequences are presented,
where y = C or T; r = A or G; m = A or C; k = G or T; w = A or T; s = C or G; v = A or C, or G; d = A or G, or T. For phylogroup
BERING, individual haplotypes are presented (some variants from the previously determined haplotypes at the mitochondrial
genome region examined proved to be identical and were combined). The haplotype found in the present study are set out in bold.
Haplotype ALPG is the corresponding region of the mitochondrial genome of 

 

S. oquassa

 

 (AF154851); haplotypes FONG and FON,

 

S. fontinalis

 

 (respectively AF154850 and AF297987); NAM, 

 

S. namaycush

 

 (AF297989); LEU, 

 

S. leucomaenis

 

 (AF297988);
SVET, 

 

Salvethymus svetovidovi

 

 (AF297990).
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was estimated from the results of 10 000 pseudorandom
permutations (program MONTE from the REAP pack-
age [23]).

RESULTS

Sequencing of the fragments of the tRNA-Pro gene
(27 bp) and the control mtDNA region (483–484 bp) in
47 individuals of four char species revealed 12 different
variants of mtDNA haplotypes (Table 2, Figs. 2, 3).

 

Salvelinus leucomaenis

 

 and while char 

 

S. albus

 

 had two
haplotypes each (LEU1, LEU2 and BER21 and BER23,
respectively). In Dolly Varden 

 

S. malma

 

, one haplotype
(BER21), and in South Asian Dolly Varden 

 

S. curilus

 

, ten
haplotypes (BER20–23, OKH1–6) were found. These 12
haplotypes fell into three distinct groups, differing from

one another in 14–20 nucleotide positions: (1) LEU1 and
LEU2; (2) BER20-23; and (3) OKH1–6. Within each of
the groups, the differences were much lower: one to six
nucleotide positions (Fig. 2). Comparison of the
sequenced variants with char mtDNA sequences from
GenBank/NCBI by the overlapping region (positions
from 5 to 485 of the mtDNA control region, in total
481 bp) showed that the group 1 haplotypes were char-
acteristic of

 

 S. leucomaenis

 

 (see Figs. 2, 3 and Table 3).
Haplotypes of group 2 were members of the BERING
mtDNA phylogroup, which was previously established
by Brunner et al. [9] predominantly in 

 

S. malma

 

. Hap-
lotype BER21 from their mtDNA region did not differ
from haplotypes BER3, BER7, and BER8 from [9].
Group 3 haplotypes (OKH1–6) were not reported by

 

Table 2.  

 

Distribution of the detected haplotypes in 24 char samples

Number Haplotypes

Samples LEU1 LEU2 BER20 BER21 BER22 BER23 OKH1 OKH2 OKH3 OKH4 OKH5 OKH6

Kamchatka Peninsula

1 1* 2*

2 1

Kuril Islands

3 2*

4 1 1

5 1* 1*

6 1

7 1 1

8 1* 1*

9 1

10 1* 1

11 1

12 1

Sakhalin Island

13 1

14 1* 1

15 1 1*

16 1 1 1

17 1* 1 1 1

Primorskii Krai

18 1* 2*

19 1* 1*

20 2

21 1

22 2

23 2 2

24 1*

 

Note: Haplotypes found in anadromous chars are marked by asterisks.
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Brunner et al. [9] and composed a novel phylogroup,
which we termed OKHOTSKIA.

According to our distance estimates (Table 3), the
ATLANTIC and SIBERIA mtDNA phylogroups are
closest to one another among the six groups of Alpinoid
and malmoid chars. OKHOTSKIA and ACADIA, well
differentiated from one another, are at approximately
the same distance from the former pair. The ARCTIC phy-
logroup is the most isolated from all of the other groups,
while phylogroups BERING and SVET (Sv. svetovidovi)
are equidistant from the above five mtDNA phylogroups.

In the Bayesian phylogenetic tree (LnL = –2012.80),
the BERING mtDNA phylogroup fell into the same
clade with the ARCTIC mtDNA phylogroup; the other
clade included phylogroups ATLANTIC, SIBERIA,

and ACADIA (Fig. 3). The haplotype group
OKHOTSKIA, as well as haplotype SVET, occupied a
basal position relative to these two clades.

A heuristic search based on the maximum likeli-
hood criterion using the K2P model yielded 13 trees
with the same likelihood (LnL = –1908.76, the ratio of
transition rate to transversions rate, 4.88). As they had
virtually the same topology than the tree in Fig. 3, we
do not present them here. These 13 ML trees differed
only by minor permutations within the BERING and
the ATLANTIC groups.

The topology of the tree that represented strict con-
sensus among 10 000 equally parsimonious MP trees
(length 148 steps, consistency index CI = 0.51,
homoplasy index HI = 0.49, retention index RI = 0.87)
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Fig. 3. Bayesian tree (50% consensus of 47 000 trees) of char haplotypes, inferred from analysis of the 481-bp mtDNA control
region fragment. Robustness of main clades of Alpinoid and malmoid chars and their phylogenetic relationships is reflected in the
estimated of Bayesian a posteriori probabilities (the first numeral), as well as local bootstrap indices for the ML tree (the second
numeral) and standard bootstrap indices for the MP tree (the third numeral), which essentially presented the same topology. A dash
shows that the reproducibility of the give branching node was lower than a half of all the bootstrap replications. Haplotypes detected
in the present study are marked by large dots.
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did not principally differ from the Bayesian tree from
Fig. 3 and thereby is not presented here.

Thus, all the three approached employed (Bayesian,
maximum likelihood, and maximum parsimony) ulti-
mately produced the same variant of mtDNA phylog-
eny of Alpinoid and malmoid chars. Clades of mtDNA
phylogroups OKHOTSKIA, ARCTIC, and ACADIA had
high support (see Fig. 3), while discreteness of mtDNA
phylogroups ATLANTIC and especially SIBERIA was
not so evident. The reproducibility of the BERING
clade proved to be equal or somewhat lower than the
support of the remaining branching points of the tree in
Fig. 3 in the tree part that reflects the order of arrange-
ment of all of the above mtDNA phylogroups.

The phylogenetic networks constructed for mtDNA
phylogroups OKHOTSKIA and BERING (Fig. 4)
showed a specific character of nucleotide substitutions
in the examined fragments of the char mtDNA control
region. Any of the five maximum parsimonious trees,
derived for the OKHOTSKIA group, included recurrent
and reverse substitutions at the same nucleotide posi-
tions. The phylogenetic network of the BERING group
haplotypes, combining 181 MP trees, also permitted
multiple homoplastic nucleotide substitutions.

The central position in the OKHOTSKIA phyloge-
netic network was occupied by haplotypes OKH2 and
OKH6 (had three connecting branches each). The
OKH2 haplotype is wide spread (Primorye, Sakhalin,
and southern Kuril Islands) and predominated in fre-
quency in South Asian Dolly Varden char from Pri-
morye. The second haplotype was recorded only once,
in southern Sakhalin. Of the three remaining haplo-
types, two are rare and found in a small number only in
southern Primorye (OKH1) and middle Kurils
(OKH4), whereas the other two haplotypes (OKH3 and
OKH5) are rather widely spread from southern Pri-
morye to northern Kuril Islands.

The center of the phylogenetic network of the BER-
ING mtDNA phylogroup is occupied by a haplotype

which is often, as compared to other haplotypes from
this group, represented in samples of South Asian Dolly
Varden. This haplotype is BER21 (five connecting
branches). Apart from South Asian Dolly Varden, we
have found this haplotype in Dolly Varden and white
char from Kamchatka. Judging by literature evidence
[9], this variant also occurs in Dolly Varden from
Chukotka and South American Dolly Varden S. lordii in
Alaska (haplotype BER21 in the region examined does
not differ from haplotypes BER3, BER7, and BER8
from the cited study). The BER23 haplotype, character-
ized by three connecting branches in the phylogenetic
networks, was found in white char from Kamchatka
and in South Asian Dolly Varden from northern Kurils.

Several haplotypes, earlier reported by Brunner
et al. [9] in white char (BER1) and Dolly Varden
(BER2) from Kamchatka, in Dolly Varden from Alaska
(BER6 and BER9), in (South?) Dolly Varden from
Paramushir Island (BER4–5), were not found in our
samples. All of them, excluding the former, occupy
peripheral positions in the BERING mtDNA phylo-
group phylogenetic network. Two rare haplotypes that
we found in a few individuals of South Asian Dolly
Varden from the north (BER20) and south (BER22)
Sakhalin can be also assigned to peripheral ones.

In general, there are clear interregional differences
in mtDNA haplotype frequency between the samples of
South Asian Dolly Varden from Primorye, on the one
hand, and from Sakhalin and Kurils, on the other (Table 2).
In the South Asian Dolly Varden samples from Sakhalin
and Kurils, both mtDNA phylogroups (BERING and
OKHOTSKIA) are presented1. The mtDNA haplotype
frequencies in the combined samples from these two

1 Note that in the samples including haplotypes of the both mtDNA
phylogroups, preparations for sequencing were selected on the
results of their preliminary genotyping using RFLP analysis of
the total mitochondrial genome or its fragment encoding NADH
subunits 5 and 6. Consequently, frequencies of the two mtDNA
phylogroups in these samples (see Table 2) do not reflect their
actual proportions (these data will be published elsewhere).

Table 3.  Mean number of nucleotide differences (distance K2P, ×100) between the species and (or) phylogroups of Alpinoid
and malmoid chars

No. Species
(phylogroup) 1 2 3 4 5 6 7 8 9 10

1 S. fontinalis 1.05

2 S. leucomaenis 5.70 1.27

3 S. namaycush 5.79 3.36 –

4 Sv. svetovidovi 5.32 3.66 3.43 –

5 OKHOTSKIA 5.48 3.71 3.80 2.74 0.57

6 ACADIA 6.61 5.04 5.03 3.74 3.19 1.06

7 SIBERIA 6.04 3.47 3.51 2.56 2.58 2.24 0.70

8 ATLANTIC 6.55 3.84 3.87 3.12 2.38 2.33 1.40 0.80

9 ARCTIC 6.47 4.51 5.09 3.04 4.52 4.46 3.59 4.24 1.09

10 BERING 5.15 3.29 4.08 2.75 2.76 2.36 2.05 2.20 2.61 0.54
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regions are homogeneous (χ2 = 6.35, d.f. = 8, ê = 0.86).
In Primorye, haplotypes of the BERING mtDNA phy-
logroup were not recorded, and in haplotype frequen-
cies of the OKHOTSKIA mtDNA phylogroup, the
combined South Asian Dolly Varden sample from Pri-
morye and the combined sample from Sakhalin and
Kuril Island are heterogeneous (χ2 = 14.75, d.f. = 5,
ê = 0.001).

DISCUSSION

To date, based on analysis of the left hypervariable
domain of the mtDNA control region of Alpinoid and
malmoid chars from the genus Salvelinus, several
mtDNA evolutionary lineages have been distinguished.

These lineages have a certain degree of geographic
affiliation and to a certain extent of success mark vari-
ous forms and species of chars or their groups ([9],
present communication).

MtDNA phylogroup haplotypes ATLANTIC and
SIBERIA are widespread in the western sector of Arctic
from the Labrador Peninsula to the East Siberia water
reservoirs belonging to the Lena River basin. They were
recorded in Arctic char S. alpinus and in other Alpinoid
char species and forms, inhabiting this area.

A comparatively compact haplotype group ACA-
DIA occurs in Canadian provinces Quebec and New
Brunswick, where it was detected mostly in S. oquassa.
Apart from S. oquassa, haplotypes of this mtDNA lin-
eage were also registered in two populations of S. fon-
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Fig. 4. Phylogenetic networks of mtDNA phylogroups OKHOTSKIA and BERING, obtained by combining the most parsimonious
trees (UMP [21]). Numerals show positions of nucleotide substitutions in the char mtDNA control region (see Fig. 2). 



RUSSIAN JOURNAL OF GENETICS      Vol. 43      No. 2      2007

PHYLOGEOGRAPHY OF MITOCHONDRIAL DNA 173

tinalis Mitchill, 1814 and S. namaycush Walbaum,
1792, in which they have completely replaced the mtDNA
variants characteristic of these species [24, 25]. The hap-
lotype, which in the present work is designated ALPG,
is a variant of the S. oquassa mitochondrial genome,
which was transferred to S. fontinalis via hybridization
between these species (see [16]).

Haplotypes of the ARCTIC mtDNA phylogroup are
common in eastern Arctic sector from Chukotka to
Labrador. They are found mostly in Alpinoid chars
from this region: Taranetz char S. taranetzi; close to it
(if not the same, see [26]) eastern form S. alpinus;
S. elgyticus Viktorovsky and Glubokovsky, 1981, and
S. boganidae Berg, 1926. An exception is a single find-
ing of haplotype ARC17 in S. malma from Galbraith
Lake, located in the zone of overlapping ranges of Alpi-
noid and malmoid chars in Alaska.

Haplotypes of the BERING mtDNA phylogroup are
recorded in Chukotka (in S. malma), Alaska (in
S. malma and S. lordii), Kamchatka (in S. malma and
S. albus), Kuril Islands (in S. malma and S. curilus),
and Sakhalin (in S. curilus). The results of the present
work and the study by Brunner et al. [9] can be compared
to the results of RFLP analysis of mtDNA [27, 28], as part
of the chars examined was collected in the same local-
ities (the Belaya River near the Sokol Biological Sta-
tion, Sakhalin; the Kamchatka River near the Raduga
Biological Station, Kamchatka Peninsula). Based on
this, it is likely that the BERING group occur also in the
northern par of the Sea of Okhotsk (in S. malma).

Distribution of the OKHOTSKIA haplotypes (Pri-
morye variants or southern haplotypes in studies [6, 8, 28])
nearly coincides with the S. curilus range—Kuril
Islands, Sakhalin Island, and Primorye, including the
populations from the upper Ussuri River, isolated from
the main part of the rainge (see Fig. 1, where samples
with haplotypes of the OKHOTSKIA group are desig-
nated by dots, and those with haplotypes of the BERING
group, by squares). Beyond the South Asian Dolly
Varden range, the OKHOTSKIA haplotypes were
found only in a few S. malma sample from the rivers of
the northern coast of the Sea of Okhotsk, in which their
frequencies do not exceed 10% (calculated from the
data presented in [27–30]). Moreover, there is some
evidence indicating that the mtDNA variant character-
istic of S. curilus and detected by means of sequencing
a cytochrome b gene fragment, was found in one
S. malma individual from the Vilyuchinskii stream in
southeastern Kamchatka [30, 31]. However, this find-
ing does not comply with the earlier results of RFLP
analysis of this Dolly Varden sample [29], which
requires verification.

Among the above mtDNA phylogroups, BERING
and OKHOTSKIA have the largest area of geographi-
cal overlapping. Since their occurrence mainly coin-
cides with the ranges of respectively S. malma and
S. curilus, it seems that the formation of the BERING
and OKHOTSKIA mtDNA phylogroups was associ-

ated with the isolation and subsequent evolution of
these char species. The mixed composition of the
S. curilus mitochondrial gene pool is likely caused by
hybridization of this species with S. malma, resulting in
mtDNA transfer from S. malma to S. curilus [3, 4, 8].
In this connection, we should like to note that the char-
acteristic S-shaped cline of frequencies of the vertebra
numbers and other meristic diagnostic traits, observed
in the contact zone of S. malma and S. curilus in north-
ern Kurils [4, 32], may serve as indirect evidence
hybridization between these species has occurred in the
past or is occurring in the present. Apparently, exactly
this factor resulted in some merging of their morpho-
logical discreteness here. The presence of transitive
from S. curilus to S. malma populations in northern
Kurils is documented by other morphological data [33]
and by the results of allozyme studies [12]. In general,
it seems likely that the north Kuril region is a hybridiza-
tion zone of these char species.

A question arises as to why the overlapping region
of the geographic distribution of the OKHOTSKIA and
BERING haplotypes is not limited to the contact zone
of S. curilus and S. malma (northern Kurils, the Sea of
Okhotsk coast to the north of the Uda River mouth),
extending for more than 1000 km along the Kuril
Archipelago and Sakhalin Island?

Thus may be explained by an unstable geographic
position of their hybridization zone in time. Apparently,
in the past the ranges of S. curilus and S. malma, as
those of many other fish species, were changing, fol-
lowing climatic changes. During Pleistocene climatic
coolings, the ranges of these char species expanded or
shifted to the south; in the periods of warming, to the
north. If this explanation is true, then the area of BERING
haplotypes within the S. curilus range may reflect the
boundaries of the southward movement of the hybrid-
ization zone. This means that, in our view, in the peri-
ods of maximal cooling this zone could be situated in
the southern region of Sakhalin and the Kuril Archipel-
ago. It is possible that it is isolation of the Sea of
Okhotsk and Sea of Japan basins during the sea level
regressions, occurring during the periods of climatic
cooling (the coastline of this region in [34]), prevented
penetration of the BERING group haplotypes into the
S. curilus mitochondrial gene pool from the Primorye
water bodies (all 164 individuals of South Asian Dolly
Varden, examined by means of mtDNA RFLP method,
carries the OKHOTSKIA lineage haplotype [6; our
unpublished data]). The difference between the Primorye
and the Sakhalin–Kuril samples of S. curilus in the hap-
lotype composition of the OKHOTSKIA mtDNA phylo-
group can be explained in a similar manner.

Since a few S. malma individuals in rare cases were
fixed in the rivers of northeastern Hokkaido, far from
the southern boundaries of the Dolly Varden range (see
[3] for references), hybridization with such migrant fish
is another factor that could have contributed to the



174

RUSSIAN JOURNAL OF GENETICS      Vol. 43      No. 2      2007

SHEDKO et al.

extension of the geographic overlapping zone of the
ranges of these mtDNA phylogroups [3, 4, 8].

Considering the pattern of phylogenetic relation-
ships between the char mtDNA phylogroups, one can-
not miss the following fact. In the phylogenetic trees,
based on allozyme data, Alpinoid chars constitute a mono-
phyletic group relative to malmoid chars [27, 35–37].
However, in all variants of phylogenetic trees, based on
sequencing of parts of the mitochondrial genome
([9, 30, 31, 38], see also Fig. 3), the Alpinoid chars
formed a paraphyletic group, because mtDNA variants,
characteristic for S. malma, were always positioned
within the haplotype clade of Alpinoid chars. The
mtDNA variants characteristic of South Asian Dolly
Varden char occupied a basal phylogenetic position rel-
ative to the remaining haplotype groups found in mal-
moid and Alpinoid chars ([30, 31], the present study).

This finding suggests that native for S. malma
mtDNA could be completely or partially substituted by
foreign mtDNA, received by this species or its ancestral
form from Alpinoid chars in one or several hybridiza-
tion events. Thus, in our view, a two-stage scenario of
mediated mtDNA introgression to the mitochondrial
gene pool of S. curilus is plausible. At the first stage,
mtDNA was transferred from a member of the Alpinoid
char group to S. malma. The foreign mtDNA gave rise
to the phylogroup BERING, which in time became pre-
dominant in the S. malma mitochondrial gene pool. At
the second stage, hybridization between S. malma and
S. curilus resulted in an introduction of the BERING
haplotypes into the. In this case, rare mtDNA variants,
typical for S. curilus, which were revealed in the mito-
chondrial gene pool of S. malma from the northern Sea
of Okhotsk, may be regarded as the traces of their past
wider abundance in the latter species.

Ample evidence indicate that interspecies introgres-
sive hybridization, accompanied by mtDNA transfer, is
a common, rather than seldom, event also among other
species of the genus Salvelinus [24, 25, 30, 31, 38, 39,
and others]. Moreover, certain regularity is seen in the
direction of the mtDNA transfer. As a rule, of two
hybridizing char species, the species with the more
southern range acts as the recipient of foreign mtDNA
[16, 24, 25]. Hence, we believe that the proposed sce-
nario, albeit seemingly complex, is very likely. Judging
from the available data (see [38–40] and the references
therein), a similar situation is observed in East Pacific,
where the mediated mtDNA transfer might have
occurred in the series Alpinoid chars  S. confluentus
Suckley, 1859  S. lordii.
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ûÊÌ‡fl ‡ÁË‡ÚÒÍ‡fl Ï‡Î¸Ï‡ 

 

Salvelinus

 

 curilus (Pal-
las, 1814) ·˚Î‡ ÓÔËÒ‡Ì‡ è.ë. è‡ÎÎ‡ÒÓÏ ÔÓ ÌÂÒÍÓÎ¸-
ÍËÏ ˝ÍÁÂÏÔÎfl‡Ï „ÓÎ¸ˆÓ‚ ËÁ Â˜ÂÍ äÛËÎ¸ÒÍËı
ÓÒÚÓ‚Ó‚ ÔÓ‰ ËÏÂÌÂÏ

 

 Salmo curilus

 

. ë ÌÂ‰‡‚ÌËı ÔÓ
ÂÂ ‡ÒÒÏ‡ÚË‚‡˛Ú ‚ ‡Ì„Â Ò‡ÏÓÒÚÓflÚÂÎ¸ÌÓ„Ó ‚Ë‰‡
Ë ÏÎ‡‰¯ËÏË ÒËÌÓÌËÏ‡ÏË ˝ÚÓ„Ó Ì‡Á‚‡ÌËfl fl‚Îfl˛Ú-
Òfl: 

 

Salmo laevigatus

 

 Pallas, 1814; 

 

Salmo fariopsis

 

Kner, 1870; 

 

Salvelinus malma krascheninnikovi

 

Taranetz, 1933 (ÒÏ. [1–5]). ä‡Í Ë ·ÓÎ¸¯ËÌÒÚ‚Ó ‰Û-
„Ëı ‚Ë‰Ó‚ „ÓÎ¸ˆÓ‚ Ó‰‡

 

 Salvelinus

 

, ˛ÊÌ‡fl ‡ÁË‡Ú-
ÒÍ‡fl Ï‡Î¸Ï‡ ÔÓfl‚ÎflÂÚ ‚˚ÒÓÍÛ˛ ÒÚÂÔÂÌ¸ ÏÓÙÓ-
ÎÓ„Ë˜ÂÒÍÓÈ ËÁÏÂÌ˜Ë‚ÓÒÚË Ë ËÏÂÂÚ Í‡Í ÔÓıÓ‰ÌÓÈ,
Ú‡Í Ë ˜ËÒÚÓ ÔÂÒÌÓ‚Ó‰Ì˚È (ÊËÎÓÈ) ˝ÍÓÚËÔ˚, ÒÓ-
ÓÚÌÓ¯ÂÌËÂ ÍÓÚÓ˚ı ‚ ÔÓÔÛÎflˆËflı ‚‡¸ËÛÂÚ ‚ Á‡-
‚ËÒËÏÓÒÚË ÓÚ Ëı „ÂÓ„‡ÙË˜ÂÒÍÓ„Ó ÔÓÎÓÊÂÌËfl Ë
‰Û„Ëı ‡·ËÓÚË˜ÂÒÍËı ı‡‡ÍÚÂËÒÚËÍ. ÄÂ‡Î 

 

S. curi-
lus

 

 Óı‚‡Ú˚‚‡ÂÚ ò‡ÌÚ‡ÒÍËÂ Ë äÛËÎ¸ÒÍËÂ ÓÒÚÓ-
‚‡, Ó-‚ ë‡ı‡ÎËÌ, Ó-‚ ïÓÍÍ‡È‰Ó, Ï‡ÚÂËÍÓ‚ÓÂ ÔÓ·Â-
ÂÊ¸Â ÓÚ ÎËÏ‡Ì‡ ÄÏÛ‡ ‰Ó ÂÍ ëÂ‚ÂÌÓÈ äÓÂË, ‡
Ú‡ÍÊÂ ÌÂÍÓÚÓ˚Â ‚Ó‰ÓÚÓÍË ·‡ÒÒÂÈÌ‡ . ìÒÒÛË,
ÓÁ. ï‡ÌÍ‡ Ë . üÎÛ. ûÊÌ‡fl ‡ÁË‡ÚÒÍ‡fl Ï‡Î¸Ï‡ ‚ıÓ-
‰ËÚ ‚ ÒÓÒÚ‡‚ ÏÓÙÓÎÓ„Ë˜ÂÒÍË ÒıÓ‰ÌÓÈ Ï‡Î¸ÏÓË‰-
ÌÓÈ „ÛÔÔ˚ ‚Ë‰Ó‚ „ÓÎ¸ˆÓ‚ Ó‰‡ 

 

Salvelinus

 

, ‚ÍÎ˛-
˜‡˛˘ÂÈ ÍÓÏÂ 

 

S. curilus

 

 Ú‡ÍÊÂ ÚËÔË˜ÌÛ˛ Ï‡Î¸ÏÛ

 

S. malma

 

 (Walbaum, 1792), ˛ÊÌÛ˛ ‡ÏÂËÍ‡ÌÒÍÛ˛

Ï‡Î¸ÏÛ 

 

S. lordii

 

 (Gunther, 1866), ·ÂÎÓ„Ó „ÓÎ¸ˆ‡

 

S. albus

 

 Glubokovsky, 1977, ‰ÎËÌÌÓ„ÓÎÓ‚Ó„Ó „ÓÎ¸-
ˆ‡ 

 

S. kronocius

 

 Viktorovsky, 1978 Ë ‰Û„ËÂ Ó‰-
ÒÚ‚ÂÌÌ˚Â Ï‡Î¸ÏÂ ‚Ë‰˚ „ÓÎ¸ˆÓ‚ (ÒÏ. [1]). å‡Î¸ÏÓË‰-
Ì˚Â „ÓÎ¸ˆ˚ ¯ËÓÍÓ ‡ÒÔÓÒÚ‡ÌÂÌ˚ ‚ ëÂ‚ÂÌÓÈ
è‡ˆËÙËÍÂ, „‰Â ÓÌË ‰ÓÏËÌËÛ˛Ú Ì‡‰ ÌÂÏÌÓ„Ó˜ËÒ-
ÎÂÌÌ˚ÏË Á‰ÂÒ¸ ÔÂ‰ÒÚ‡‚ËÚÂÎflÏË ‡Î¸ÔËÌÓË‰ÌÓÈ
„ÛÔÔ˚ „ÓÎ¸ˆÓ‚ 

 

Salvelinus

 

, Ú‡ÍÒÓÌÓÏË˜ÂÒÍË Ë ˝ÍÓ-
ÎÓ„Ë˜ÂÒÍË Ì‡Ë·ÓÎÂÂ ‡ÁÌÓÓ·‡ÁÌÓÈ ‚ ‚Ó‰ÓÂÏ‡ı
·‡ÒÒÂÈÌ‡ ëÂ‚ÂÌÓ„Ó ãÂ‰Ó‚ËÚÓ„Ó ÓÍÂ‡Ì‡ Ë ‚ÍÎ˛-
˜‡˛˘ÂÈ ‡ÍÚË˜ÂÒÍÓ„Ó „ÓÎ¸ˆ‡ 

 

S. alpinus

 

 (L.), „ÓÎ¸ˆ‡
í‡‡Ìˆ‡

 

 S. taranetzi 

 

Kaganowsky, 1955,

 

 S. oquassa

 

(Girard, 1854) Ë ‰Û„ËÂ ‚Ë‰˚, ·ÎËÁÍËÂ Í 

 

S. alpinus. 

 

ê‡ÌÂÂ ÔË ‡Ì‡ÎËÁÂ ‚˚·ÓÓÍ ˛ÊÌÓÈ ‡ÁË‡ÚÒÍÓÈ
Ï‡Î¸Ï˚ ËÁ ÂÍ èËÏÓ¸fl, ë‡ı‡ÎËÌ‡, äÛËÎ¸ÒÍËı
ÓÒÚÓ‚Ó‚, ‡ Ú‡ÍÊÂ Ï‡Î¸Ï˚ ä‡Ï˜‡ÚÍË ·˚ÎË ‚˚fl‚-
ÎÂÌ˚ ‰‚Â ıÓÓ¯Ó Ó·ÓÒÓ·ÎÂÌÌ˚Â ÎËÌËË ÏËÚÓıÓÌ-
‰Ë‡Î¸ÌÓÈ Ñçä (ÏÚÑçä) [6]. íÓÎ¸ÍÓ Ó‰Ì‡ ËÁ ̋ ÚËı
ÎËÌËÈ (“ÔËÏÓÒÍËÂ” ‚‡Ë‡ÌÚ˚) ·˚Î‡ Ó·Ì‡ÛÊÂ-
Ì‡ ‚ ‚˚·ÓÍ‡ı 

 

S. curilus

 

 ËÁ èËÏÓ¸fl. ÑÛ„‡fl ÎË-
ÌËfl ÏÚÑçä (“Í‡Ï˜‡ÚÒÍËÂ” ‚‡Ë‡ÌÚ˚) ·˚Î‡ Ì‡È-
‰ÂÌ‡ Û Ï‡Î¸Ï˚ 

 

S. malma

 

 Ë ·ÂÎÓ„Ó „ÓÎ¸ˆ‡ 

 

S. albus

 

 ËÁ
·‡ÒÒÂÈÌ‡ . ä‡Ï˜‡ÚÍ‡ (Ô-Ó‚ ä‡Ï˜‡ÚÍ‡). é·Â ÎËÌËË
ÔËÒÛÚÒÚ‚Ó‚‡ÎË ‚ ÌÂÍÓÚÓ˚ı ‚˚·ÓÍ‡ı 

 

S. curilus

 

ËÁ ÂÍ ˛„‡ ë‡ı‡ÎËÌ‡ Ë ˛ÊÌ˚ı äÛËÎ. ÑÛ„ËÂ ‡‚-

 

îàãéÉÖéÉêÄîàü åàíéïéçÑêàÄãúçéâ Ñçä
ûÜçéâ ÄáàÄíëäéâ åÄãúåõ 

 

Salvelinus curilus 

 

(Pallas, 1814) (

 

Salmoniformes, 

 

Salmonidae): 
éèéëêÖÑéÇÄççÄü àçíêéÉêÖëëàü ÉÖçéÇ?

 

© 2007 „.   ë. Ç. òÂ‰¸ÍÓ, ã. ä. ÉËÌ‡ÚÛÎËÌ‡, à. ã. åËÓ¯ÌË˜ÂÌÍÓ, É. Ä. çÂÏÍÓ‚‡

 

ÅËÓÎÓ„Ó-ÔÓ˜‚ÂÌÌ˚È ËÌÒÚËÚÛÚ Ñ‡Î¸ÌÂ‚ÓÒÚÓ˜ÌÓ„Ó ÓÚ‰ÂÎÂÌËfl êÓÒÒËÈÒÍÓÈ ‡Í‡‰ÂÏËË Ì‡ÛÍ, 
ÇÎ‡‰Ë‚ÓÒÚÓÍ 690022; Ù‡ÍÒ: (4232) 31-01-93; e-mail: shedko@ibss.dvo.ru

 

èÓÒÚÛÔËÎ‡ ‚ Â‰‡ÍˆË˛ 19.04.2006 „.

 

èÓ‡Ì‡ÎËÁËÓ‚‡Ì˚ ÌÛÍÎÂÓÚË‰Ì˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË Ù‡„ÏÂÌÚÓ‚ „ÂÌ‡ Úêçä-Pro (27 ÔÌ) Ë ÍÓÌ-
ÚÓÎ¸ÌÓÈ Ó·Î‡ÒÚË (483–484 ÔÌ) ÏÚÑçä Û 41 ˝ÍÁ. ˛ÊÌÓÈ ‡ÁË‡ÚÒÍÓÈ Ï‡Î¸Ï˚ 

 

Salvelinus curilus

 

, ÒÓ·‡Ì-
Ì˚ı ËÁ 20 ÎÓÍ‡Î¸ÌÓÒÚÂÈ, ÔÓÍ˚‚‡˛˘Ëı Ô‡ÍÚË˜ÂÒÍË ‚ÂÒ¸ ‡Â‡Î ‰‡ÌÌÓ„Ó ‚Ë‰‡ – äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡,
Ó-‚ ë‡ı‡ÎËÌ Ë èËÏÓ¸Â. äÓÏÂ ÚÓ„Ó, ËÒÒÎÂ‰Ó‚‡Ì˚ 6 ˝ÍÁ. ÚÂı ‰Û„Ëı, ·ÎËÁÍËı Í ÔÂ‚ÓÏÛ, ‚Ë‰Ó‚
„ÓÎ¸ˆÓ‚, Ó·ËÚ‡˛˘Ëı Ì‡ Ñ‡Î¸ÌÂÏ ÇÓÒÚÓÍÂ, – 

 

S. albus, S. malma 

 

Ë 

 

S. leucomaenis.

 

 ÇÒÂ„Ó ‚˚fl‚ÎÂÌÓ
12 ‡ÁÎË˜Ì˚ı ‚‡Ë‡ÌÚÓ‚ ÏÚÑçä-„‡ÔÎÓÚËÔÓ‚, ÒÙÓÏËÓ‚‡‚¯Ëı ÚË ıÓÓ¯Ó ‚˚‡ÊÂÌÌ˚Â „ÛÔÔ˚, ‡Á-
ÎË˜‡˛˘ËÂÒfl ÔÓ 14–20 ÌÛÍÎÂÓÚË‰Ì˚Ï ÔÓÁËˆËflÏ. é‰ÌÛ „ÛÔÔÛ ÒÓÒÚ‡‚ËÎË ¯ÂÒÚ¸ „‡ÔÎÓÚËÔÓ‚, Ó·Ì‡ÛÊÂÌ-
Ì˚ı Û 

 

S. curilus

 

 Ì‡ äÛËÎ¸ÒÍËı ÓÒÚÓ‚‡ı, ë‡ı‡ÎËÌÂ Ë èËÏÓ¸Â (ÏÚÑçä-ÙËÎÓ„ÛÔÔ‡ OKHOTSKIA).
ÇÚÓÛ˛ „ÛÔÔÛ ÒÎÓÊËÎË ̃ ÂÚ˚Â „‡ÔÎÓÚËÔ‡, ÔÂ‰ÒÚ‡‚Îfl˛˘Ëı ‡ÌÂÂ ‚˚‰ÂÎÂÌÌÛ˛ (Brunner et al., 2001)
ÏÚÑçä-ÙËÎÓ„ÛÔÔÛ BERING Ë Ì‡È‰ÂÌÌ˚ı Û 

 

S. curilus

 

 Ì‡ äÛËÎ¸ÒÍËı ÓÒÚÓ‚‡ı Ë ë‡ı‡ÎËÌÂ, ‡ Ú‡ÍÊÂ
Û 

 

S. albus

 

 Ë

 

 S. malma 

 

Ì‡ ä‡Ï˜‡ÚÍÂ Ë ÒÂ‚ÂÌ˚ı äÛËÎ‡ı; ÚÂÚ¸˛ – ‰‚‡ „‡ÔÎÓÚËÔ‡, Ó·Ì‡ÛÊÂÌÌ˚ı Û

 

S. leucomaenis.

 

 ç‡ÎË˜ËÂ ‰‚Ûı ÎËÌËÈ ÏÚÑçä (OKHOTSKIA Ë BERING) Û

 

 S. curilus 

 

Ò äÛËÎ Ë ë‡ı‡ÎËÌ‡
Ó·˙flÒÌÂÌÓ „Ë·Ë‰ËÁ‡ˆËÂÈ Ë ÔÂÂÌÓÒÓÏ ÏÚÑçä ÓÚ

 

 S. malma

 

 Í 

 

S. curilus.

 

 éÚÒÛÚÒÚ‚ËÂ „‡ÔÎÓÚËÔÓ‚ BERING
Û

 

 S. curilus 

 

ËÁ ‚Ó‰ÓÂÏÓ‚ èËÏÓ¸fl Ò‚flÁ‡ÌÓ Ò ÙËÁË˜ÂÒÍÓÈ ËÁÓÎflˆËÂÈ ·‡ÒÒÂÈÌÓ‚ éıÓÚÒÍÓ„Ó Ë üÔÓÌÒÍÓ-
„Ó ÏÓÂÈ ‚ ÔÓ¯Î˚Â ˝ÔÓıË. ç‡ ÓÒÌÓ‚‡ÌËË ÒÓÔÓÒÚ‡‚ÎÂÌËfl ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËı ‰ÂÂ‚¸Â‚, ÔÓÒÚÓÂÌÌ˚ı
ÔÓ ‰‡ÌÌ˚Ï ‡Ì‡ÎËÁ‡ ËÁÏÂÌ˜Ë‚ÓÒÚË ‡ÎÎÓÁËÏÓ‚ Ë ÏÚÑçä, ‚˚ÒÍ‡Á‡ÌÓ ÔÂ‰ÔÓÎÓÊÂÌËÂ Ó ÚÓÏ, ˜ÚÓ ‚ ‡Ò-
ÒÏÓÚÂÌÌÓÏ ÒÎÛ˜‡Â ÏÓ„Î‡ ÔÓËÁÓÈÚË ÓÔÓÒÂ‰Ó‚‡ÌÌ‡fl ÔÂÂ‰‡˜‡ ÏÚÑçä ‚ ˆÂÔË: ‡Î¸ÔËÌÓË‰Ì˚Â „ÓÎ¸-
ˆ˚  

 

S. malma

 

  

 

S. curilus

 

.

 

ìÑä 575.86+575.13:597.553.2(571.6)

 

„ÂÌÂÚËÍ‡
ÊË‚ÓÚÌ˚ı
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òÂ‰¸ÍÓ 

 

Ë ‰

 

.

 

ÚÓ˚, ÔÂÂÒÏÓÚÂ‚ ÔÂ‚ÓÌ‡˜‡Î¸ÌÛ˛ ËÌÚÂÔÂÚ‡-
ˆË˛ Ò‚ÓËı Ï‡ÚÂË‡ÎÓ‚ [7], Ú‡ÍÊÂ ÛÍ‡Á‡ÎË Ì‡ Ì‡ÎË-
˜ËÂ ‰‚Ûı ÎËÌËÈ ÏÚÑçä ‚ ÌÂÍÓÚÓ˚ı ‚˚·ÓÍ‡ı
˛ÊÌÓÈ ‡ÁË‡ÚÒÍÓÈ Ï‡Î¸Ï˚ ËÁ ÂÍ ë‡ı‡ÎËÌ‡ [8].

éÒÌÓ‚Ì‡fl ˆÂÎ¸ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ ÒÓÒÚÓflÎ‡ ‚
Ë‰ÂÌÚËÙËÍ‡ˆËË Ë ÛÒÚ‡ÌÓ‚ÎÂÌËË ÔÓÎÓÊÂÌËfl Ó·Ì‡-
ÛÊÂÌÌ˚ı ‚‡Ë‡ÌÚÓ‚ ÏÚÑçä ˛ÊÌÓÈ ‡ÁË‡ÚÒÍÓÈ
Ï‡Î¸Ï˚ ‚ Ó·˘ÂÈ ÒÚÛÍÚÛÂ ‡ÁÌÓÓ·‡ÁËfl ÏÚÑçä
‡Î¸ÔËÌÓË‰Ì˚ı Ë Ï‡Î¸ÏÓË‰Ì˚ı „ÓÎ¸ˆÓ‚ 

 

Salvelinus

 

(ÒÏ.: [9]) Ì‡ ÓÒÌÓ‚Â ‡Ì‡ÎËÁ‡ ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÒÎÂ-
‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ Ù‡„ÏÂÌÚ‡ ÍÓÌÚÓÎ¸ÌÓÈ Ó·Î‡ÒÚË
ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓ„Ó „ÂÌÓÏ‡.

 

åÄíÖêàÄãõ à åÖíéÑõ

 

Ç Í‡˜ÂÒÚ‚Â ËÒıÓ‰ÌÓ„Ó Ï‡ÚÂË‡Î‡ ËÒÔÓÎ¸ÁÓ‚‡Ì‡
˜‡ÒÚ¸ ÍÓÎÎÂÍˆËË ÔÂÔ‡‡ÚÓ‚ ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓÈ
ËÎË ÚÓÚ‡Î¸ÌÓÈ Ñçä, ÔÓÎÛ˜ÂÌÌ˚ı ‚ ‡ÁÌÓÂ ‚ÂÏfl
˘ÂÎÓ˜Ì˚Ï [10] ËÎË ÒÚ‡Ì‰‡ÚÌ˚Ï ÙÂÌÓÎ-ıÎÓÓ-

ÙÓÏÌ˚Ï [11] ÏÂÚÓ‰‡ÏË ËÁ ÚÍ‡ÌÂÈ Ò‚ÂÊÂÈ ËÎË
ÙËÍÒËÓ‚‡ÌÌÓÈ ÒÔËÚÓÏ ÔÂ˜ÂÌË, ‚ÁflÚ˚ı ÓÚ ˜ÂÚ˚-
Âı ‚Ë‰Ó‚ „ÓÎ¸ˆÓ‚ ËÁ ‡ÁÎË˜Ì˚ı ‡ÈÓÌÓ‚ Ñ‡Î¸ÌÂ-
„Ó ÇÓÒÚÓÍ‡ êÓÒÒËË (ËÒ. 1, Ú‡·Î. 1). 

î‡„ÏÂÌÚ ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓ„Ó „ÂÌÓÏ‡ „ÓÎ¸ˆÓ‚,
ˆÂÎËÍÓÏ ‚ÍÎ˛˜‡˛˘ËÈ Â„Ó ÍÓÌÚÓÎ¸ÌÛ˛ Ó·Î‡ÒÚ¸,
·˚Î ‡ÏÔÎËÙËˆËÓ‚‡Ì ÏÂÚÓ‰ÓÏ ÔÓÎËÏÂ‡ÁÌÓÈ
ˆÂÔÌÓÈ Â‡ÍˆËË (èñê) Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÔflÏÓ„Ó
LRBT-25 (5'-AGA-GCG-CCG-GTG-TTG-TAA-TC-3')
Ë Ó·‡ÚÌÓ„Ó LRBT-1195 (5'-GCT-AGC-GGG-ACT-
TTC-TAG-GGT-C-3') Ô‡ÈÏÂÓ‚ [13], ÒÔÂˆËÙË˜-
Ì˚ı Í ÙÎ‡ÌÍËÛ˛˘ËÏ Â„Ó „ÂÌ‡Ï Ú‡ÌÒÔÓÚÌÓÈ
êçä (Úêçä-Thr Ë Úêçä-Phe). ÄÏÔÎËÙËÍ‡ˆË˛
ÔÓ‚Ó‰ËÎË Ì‡ ÔË·ÓÂ UNO-Thermoblock (“Biome-
tra”, ÉÂÏ‡ÌËfl) ‚ 50 ÏÍÎ Â‡ÍˆËÓÌÌÓÈ ÒÏÂÒË,
‚ÍÎ˛˜‡‚¯ÂÈ 10–20 Ì„ ÏÚÑçä (ËÎË 1–2 ÏÍ„ ÚÓ-
Ú‡Î¸ÌÓÈ Ñçä), 5 ÏÍÎ ·ÛÙÂ‡ (0.6 å ÚËÒ-HCl,
pH 8.5; 0.015 å MgCl

 

2

 

; 0.25 M KCl; 0.1 M 2-ÏÂÍ‡Ô-
ÚÓ˝Ú‡ÌÓÎ; 1%-Ì˚È ÚËÚÓÌ-X-100), 5 ÏÍÎ ÒÛÏÏ˚

 

üèéçëäéÖ
åéêÖ

éïéíëäéÖ
åéêÖ

 

14

13 15

16

18

19

20

21

22

23
24

17

12
11

9

10

8

7

3

4

5
6

1

2

 

êËÒ. 1.

 

 ä‡Ú‡-ÒıÂÏ‡ ÏÂÒÚ ‚ÁflÚËfl Ï‡ÚÂË‡Î‡ (1–24 – ÒÏ. Ú‡·Î. 1; Ó·ÓÁÌ‡˜ÂÌËfl ÁÌ‡˜ÍÓ‚-Ï‡ÍÂÓ‚ ‚˚·ÓÓÍ ‡Ò¯ËÙÓ‚‡Ì˚
‚ ÚÂÍÒÚÂ).
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îàãéÉÖéÉêÄîàü åàíéïéçÑêàÄãúçéâ Ñçä

 

3

 

‰ÂÁÓÍÒËÚËÙÓÒÙ‡ÚÓ‚ ËÁ 8 Ïå ‡ÒÚ‚Ó‡, ÔÓ 5 ÏÍÎ
Ó·ÓËı Ô‡ÈÏÂÓ‚ ËÁ 2ÏÍå ‡ÒÚ‚ÓÓ‚, 2–2.5 Â.‡.

 

Taq

 

-ÔÓÎËÏÂ‡Á˚ (“ëË·ùÌÁËÏ”, „. çÓ‚ÓÒË·ËÒÍ) Ë
‰ÂËÓÌËÁËÓ‚‡ÌÌÛ˛ ‚Ó‰Û. èñê-Â‡ÍˆË˛ ÔÓ‚Ó‰Ë-
ÎË ÔÓ ÒÎÂ‰Û˛˘ÂÈ ÒıÂÏÂ: Ì‡˜‡Î¸Ì‡fl ‰ÂÌ‡ÚÛ‡ˆËfl
(96°C – 60 Ò), 30 ˆËÍÎÓ‚ ‡ÏÔÎËÙËÍ‡ˆËË (96°C –
90 Ò, 56°C – 60 Ò, 72°C – 90 Ò) Ë ‰ÓÒÚÓÈÍ‡ ˆÂÔÂÈ
(72°C – 300 Ò).

èÓ‰ÛÍÚ˚ ‡ÏÔÎËÙËÍ‡ˆËË Ó˜Ë˘‡ÎË Ì‡ ÍÓÎÓÌ-
Í‡ı Quantum Prep (“Bio-Rad Laboratories”, ëòÄ) Ë
ÔÓ‰‚Â„‡ÎË ˆËÍÎË˜ÂÒÍÓÏÛ ÒÂÍ‚ÂÌËÓ‚‡ÌË˛ Ò ÔÓ-
ÏÓ˘¸˛ Ì‡·Ó‡ Big Dye Terminator ‚ÂÒËË 3.1 (“Ap-
plied Biosystems”, ëòÄ) Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÔflÏÓ-
„Ó Ô‡ÈÏÂ‡ (LRBT-25) ‚ Ó‰ÌÓÈ Â‡ÍˆËË, ‡ Ú‡ÍÊÂ

‰ÓÔÓÎÌËÚÂÎ¸ÌÓ„Ó Ó·‡ÚÌÓ„Ó ‚ÌÛÚÂÌÌÂ„Ó Ô‡ÈÏÂ-
‡ (5'-ATA-TAA-GAG-AAC-GCC-CGG-CT-3') ‚
‰Û„ÓÈ ÔË ÒÎÂ‰Û˛˘Ëı ÛÒÎÓ‚Ëflı: Ì‡˜‡Î¸Ì‡fl ‰ÂÌ‡-
ÚÛ‡ˆËfl (96°C – 300 Ò) Ë 30 ˆËÍÎÓ‚ ‡ÏÔÎËÙËÍ‡ˆËË
(96°C – 30 Ò, 55°C – 10 Ò, 60°C – 240 Ò). èÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÒÚË ÌÛÍÎÂÓÚË‰Ó‚ ÓÔÂ‰ÂÎflÎË Ì‡ ‡‚ÚÓÏ‡ÚË-
˜ÂÒÍÓÏ ÒÂÍ‚ÂÌ‡ÚÓÂ ABI Prizm 310 (“Applied Bio-
systems”, ëòÄ) Ì‡ ·‡ÁÂ ÅËÓÎÓ„Ó-ÔÓ˜‚ÂÌÌÓ„Ó ËÌ-
ÒÚËÚÛÚ‡ ÑÇé êÄç („. ÇÎ‡‰Ë‚ÓÒÚÓÍ). ABI-
ıÓÏ‡ÚÓ„‡ÏÏ˚ ‡Ì‡ÎËÁËÓ‚‡ÎË Ë ÔË ÌÂÓ·ıÓ‰Ë-
ÏÓÒÚË Â‰‡ÍÚËÓ‚‡ÎË Ò ÔÓÏÓ˘¸˛ ÔÓ„‡ÏÏ ËÁ Ô‡-
ÍÂÚ‡ Staden 1.53 [14]. ê‡ÁÎË˜Ì˚Â Ï‡ÌËÔÛÎflˆËË ÔÓ
ÔÓ‰„ÓÚÓ‚ÍÂ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ Í ÔÓÒÎÂ‰Û˛˘Â-

 

í‡·ÎËˆ‡ 1.

 

  çÛÏÂ‡ˆËfl ‚˚·ÓÓÍ, „ÂÓ„‡ÙË˜ÂÒÍ‡fl ı‡‡ÍÚÂËÒÚËÍ‡ Ë Ó·˙ÂÏ (

 

n

 

) ËÁÛ˜ÂÌÌÓ„Ó Ï‡ÚÂË‡Î‡ 

‹ ÇË‰ „ÓÎ¸ˆÓ‚, ÏÂÒÚÓ Ë ‰‡Ú‡ Ò·Ó‡ Ï‡ÚÂË‡Î‡

 

n

S. albus

 

 Glubokovsky, 1977 – ·ÂÎ˚È „ÓÎÂˆ

1 ê. ê‡‰Û„‡, ·‡Ò. . ä‡Ï˜‡ÚÍ‡, Ô-Ó‚ ä‡Ï˜‡ÚÍ‡ (18.09.1998) 3

 

S. malma

 

 (Walbaum, 1792) – Ï‡Î¸Ï‡

2 äÎ. Ñ¸flÍÓÌÓ‚ÒÍËÈ, ‚Ô‡‰‡˛˘ËÈ ‚ ÔÓÚÓÍÛ ÄÁ‡·‡˜¸fl, ·‡Ò. . ä‡Ï˜‡ÚÍ‡, Ô-Ó‚ ä‡Ï˜‡ÚÍ‡ (19.09.1998) 1

3* èÓÚÓÍ‡ ÓÁ. ÅÓÎ¸¯ÓÂ, Ó-‚ òÛÏ¯Û, äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡ (31.07.1999) 2

 

S. curilus

 

 (Pallas, 1814) – ˛ÊÌ‡fl ‡ÁË‡ÚÒÍ‡fl Ï‡Î¸Ï‡

4 ÅÂÁ˚ÏflÌÌ˚È ÍÎ˛˜ Û ‰. Å‡ÈÍÓ‚Ó, Ó-‚ òÛÏ¯Û, äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡ (29.07.1999) 2

5 ÅÂÁ˚ÏflÌÌ˚È ÍÎ˛˜ ‚ ·Ûı. êËÙÓ‚‡fl, Ó-‚ è‡‡ÏÛ¯Ë, äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡ (30.07.1999) 2

6* ÅÂÁ˚ÏflÌÌ˚È ÍÎ˛˜ ‚ ·Ûı. çÂÏÓ, Ó-‚ éÌÂÍÓÚ‡Ì, äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡ (24.07.1999) 1

7* ÅÂÁ˚ÏflÌÌ˚È ÍÎ˛˜, ‚Ô‡‰‡˛˘ËÈ ‚ ˛ÊÌÛ˛ ˜‡ÒÚ¸ ÓÁ. íËıÓÂ, Ó-‚ ê‡Ò¯Û‡, äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡ (04.08.1999) 2

8* ÅÂÁ˚ÏflÌÌ˚È ÍÎ˛˜ ‚ ·Ûı. ÑÛ¯Ì‡fl, Ó-‚ ëËÏÛ¯Ë, äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡ (09.08.1999) 2

9* ê. èËÓÌÂ, Á‡Î. äÛÈ·˚¯Â‚ÒÍËÈ, Ó-‚ àÚÛÛÔ, äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡ (13.08.1999) 1

10 ÅÂÁ˚ÏflÌÌ˚È ÍÎ˛˜ Û ‰. éÚ‡‰ÌÓÂ, Ó-‚ äÛÌ‡¯Ë, äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡ (16.08.1999) 1

11 ÅÂÁ˚ÏflÌÌ˚È ÍÎ˛˜ Û Ï. ëÚÓÎ·˜‡Ú˚È, Ó-‚ äÛÌ‡¯Ë, äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡ (17.08.1999) 1

12 ê. ÄÎÂıËÌ‡ ‚ ·Ûı. ÄÎÂıËÌ‡, Ó-‚ äÛÌ‡¯Ë, äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡ (18.08.1999) 1

13 ê. íÓÈ, Á‡Î. ëÂ‚ÂÌ˚È, Ô-Ó‚ òÏË‰Ú‡, Ó-‚ ë‡ı‡ÎËÌ (05.08.2001) 1

14 ê. íÛÏ¸, Ô-Ó‚ òÏË‰Ú‡, Ó-‚ ë‡ı‡ÎËÌ (09.08.2001) 2

15 ê. í‡ÎËÍË, Ô-Ó‚ òÏË‰Ú‡, Ó-‚ ë‡ı‡ÎËÌ (14.08.2001) 2

16 ê. í˚Ï¸ (‚ÂıÓ‚¸fl), Ó-‚ ë‡ı‡ÎËÌ (02.08.2002) 3

17 ê. ÅÂÎ‡fl, ·‡Ò. . ç‡È·‡, Ó-‚ ë‡ı‡ÎËÌ (10.09.1999; 14.07.2002) 3

18 ê. ë‡Ï‡„‡, èËÏÓÒÍËÈ Í‡È (11.06.1992) 2

19 ê. å‡ÍÒËÏÓ‚Í‡, èËÏÓÒÍËÈ Í‡È (05.10.1998) 2

20 ê. åËÎÓ„‡‰Ó‚Í‡, èËÏÓÒÍËÈ Í‡È (04.07.1996) 2

21 ê. àÁ‚ËÎËÌÍ‡, ·‡Ò. . ìÒÒÛË, èËÏÓÒÍËÈ Í‡È (29.10.1996) 1

22 ê. ìÒÒÛË (‚ÂıÓ‚¸fl), èËÏÓÒÍËÈ Í‡È (20.10.1995) 2

23 ê. êflÁ‡ÌÓ‚Í‡ ‚ Á‡Î. èÂÚ‡ ÇÂÎËÍÓ„Ó, èËÏÓÒÍËÈ Í‡È (05.07.2000) 4

 

S. leucomaenis 

 

(Pallas, 1814) – ÍÛÌ‰Ê‡

10 ÅÂÁ˚ÏflÌÌ˚È ÍÎ˛˜ Û ‰. éÚ‡‰ÌÓÂ, Ó-‚ äÛÌ‡¯Ë, äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡ (16.08.1999) 1

17 ê. ÅÂÎ‡fl, ·‡Ò. . ç‡È·‡, Ó-‚ ë‡ı‡ÎËÌ (14.07.2002) 1

18 ê. ë‡Ï‡„‡, èËÏÓÒÍËÈ Í‡È (11.06.1992) 1

24 ê. äË‚‡fl, ·‡Ò. . äËÂ‚Í‡, èËÏÓÒÍËÈ Í‡È (10.10.1993) 1

 

* ê‡ÌÂÂ ˝ÚË ‚˚·ÓÍË ·˚ÎË ËÒÒÎÂ‰Ó‚‡Ì˚ ÏÂÚÓ‰ÓÏ ‡ÎÎÓÁËÏÌÓ„Ó ‡Ì‡ÎËÁ‡ [12].
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Ë ‰

 

.

 

ÏÛ ‡Ì‡ÎËÁÛ, ‚ÍÎ˛˜‡fl Ëı ‚˚‡‚ÌË‚‡ÌËÂ, ÓÒÛ˘ÂÒÚ‚-
ÎflÎË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ Ô‡ÍÂÚ‡ MEGA3 [15].

ÇÒÂ„Ó Ú‡ÍËÏ Ó·‡ÁÓÏ Û 47 ÓÒÓ·ÂÈ „ÓÎ¸ˆÓ‚ ·˚ÎË
ÓÔÂ‰ÂÎÂÌ˚ ÌÛÍÎÂÓÚË‰Ì˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË
Ù‡„ÏÂÌÚ‡ ÏÚÑçä ‰ÎËÌÓÈ 510–511 ÔÌ. ê‡ÁÎË˜‡-
˛˘ËÂÒfl ‚‡Ë‡ÌÚ˚ ÒÂÍ‚ÂÌËÓ‚‡ÌÌ˚ı Ì‡ÏË ÔÓÒÎÂ-
‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ‰ÂÔÓÌËÓ‚‡Ì˚ ‚ ·‡ÁÂ ‰‡ÌÌ˚ı
Genbank/NCBI ÔÓ‰ ÌÓÏÂ‡ÏË ‰ÓÒÚÛÔ‡ DQ403177–
DQ403188. èÓÏËÏÓ ÌËı ‚ ‡·ÓÚÂ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË „ÓÏÓÎÓ„Ë˜Ì˚ı Û˜‡ÒÚÍÓ‚ ÏÚÑçä
‡ÁÎË˜Ì˚ı ‚Ë‰Ó‚ Ë ÙÓÏ „ÓÎ¸ˆÓ‚, ÒÂÍ‚ÂÌËÓ‚‡ÌÌ˚Â
‰Û„ËÏË ‡‚ÚÓ‡ÏË Ë ı‡Ìfl˘ËÂÒfl ‚ ·‡ÁÂ ‰‡ÌÌ˚ı Gen-
bank/NCBI ÔÓ‰ ÌÓÏÂ‡ÏË AF154850–AF154851 [16] Ë
AF297987–AF298052 [9]. èÓÒÍÓÎ¸ÍÛ ‚ÒÂ ‡ÒÒÏÓÚ-
ÂÌÌ˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ËÏÂÎË Ó·˘ËÈ Û˜‡-
ÒÚÓÍ ÔÂÂÍ˚‚‡ÌËfl ‰ÎËÌÓÈ 481 ÔÌ, ËÏÂÌÌÓ ÓÌ Ë
ÔÓÒÎÛÊËÎ Ó·˙ÂÍÚÓÏ Ò‡‚ÌËÚÂÎ¸ÌÓ„Ó ‡Ì‡ÎËÁ‡. 

éˆÂÌÍ‡ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËı ‚Á‡ËÏÓÓÚÌÓ¯ÂÌËÈ
ÏÚÑçä-„‡ÔÎÓÚËÔÓ‚ „ÓÎ¸ˆÓ‚ ‚˚ÔÓÎÌflÎ‡Ò¸ Ì‡ ÓÒ-
ÌÓ‚Â ÚÂı ÏÂÚÓ‰Ë˜ÂÒÍËı ÔÓ‰ıÓ‰Ó‚ – ·‡ÈÂÒÓ‚ÒÍÓ„Ó,
Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó Ô‡‚‰ÓÔÓ‰Ó·Ëfl Ë Ï‡ÍÒËÏ‡Î¸ÌÓÈ
˝ÍÓÌÓÏËË. 

Å‡ÈÂÒÓ‚ÒÍËÈ ‡Ì‡ÎËÁ ÙËÎÓ„ÂÌËË ÔÓ‚Ó‰ËÎË Ò
ÔÓÏÓ˘¸˛ ÔÓ„‡ÏÏ˚ MrBayes ‚ÂÒËË 3.1.1 [17]
ÔË Ó‰ÌÓ‚ÂÏÂÌÌÓÏ ËÒÔÓÎ¸ÁÓ‚‡ÌËË ‰‚Ûı ÏÓ‰ÂÎÂÈ
‰Îfl ‡ÁÌ˚ı Û˜‡ÒÚÍÓ‚ Ù‡„ÏÂÌÚ‡ ÍÓÌÚÓÎ¸ÌÓÈ Ó·-
Î‡ÒÚË ÏÚÑçä „ÓÎ¸ˆÓ‚. ÑÎfl ÔÓÁËˆËÈ ·ÂÁ ËÌÒÂ-
ˆËÈ/‰ÂÎÂˆËÈ ·˚Î‡ Á‡‰ÂÈÒÚ‚Ó‚‡Ì‡ ‰‚ÛıÔ‡‡ÏÂÚË-

˜ÂÒÍ‡fl ÏÓ‰ÂÎ¸ ÌÛÍÎÂÓÚË‰Ì˚ı Á‡ÏÂ˘ÂÌËÈ äËÏÛ˚
(K2P), Û˜ËÚ˚‚‡˛˘‡fl ÒÛ˘ÂÒÚ‚ÂÌÌÓÂ ÔÂÓ·Î‡‰‡ÌËÂ
‚ ˝‚ÓÎ˛ˆËË ÏÚÑçä Á‡ÏÂÌ ÔÓ ÚËÔÛ Ú‡ÌÁËˆËÈ Ì‡‰
Ú‡ÌÒ‚ÂÒËflÏË, ‡ ‰Îfl ÙËÎÓ„ÂÌÂÚË˜ÂÒÍË ËÌÙÓÏ‡-
ÚË‚Ì˚ı ÔÓÁËˆËÈ Ò ËÌÒÂˆËflÏË/‰ÂÎÂˆËflÏË (‹ 41 Ë
196, ÒÏ. ËÒ. 2) – ÒÚ‡Ì‰‡ÚÌ‡fl ‰ËÒÍÂÚÌ‡fl ÏÓ‰ÂÎ¸
[18]. ÄÌ‡ÎËÁ åÓÌÚÂ-ä‡ÎÓ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ˆÂ-
ÔÂÈ å‡ÍÓ‚‡ (MCMC) ‚˚ÔÓÎÌflÎË ÔÛÚÂÏ Ó‰ÌÓ‚Â-
ÏÂÌÌÓ„Ó Á‡ÔÛÒÍ‡ ˜ÂÚ˚Âı ˆÂÔÂÈ (ÚÂı “„Ófl˜Ëı” Ë
Ó‰ÌÓÈ “ıÓÎÓ‰ÌÓÈ”) ‚ ÚÂ˜ÂÌËÂ 5 

 

×

 

 10

 

6

 

 ˆËÍÎÓ‚ Ò ÓÚ-
·ÓÓÏ Í‡Ê‰Ó„Ó ÒÓÚÓ„Ó ËÁ Ò„ÂÌÂËÓ‚‡ÌÌ˚ı ‰ÂÂ-
‚¸Â‚. àÁ 50000 ÔÓÎÛ˜ÂÌÌ˚ı ‰ÂÂ‚¸Â‚ ÔÂ‚˚Â ÚË
Ú˚Òfl˜Ë ·˚ÎË ÓÚ·Ó¯ÂÌ˚, ‡ ÓÒÚ‡‚¯ËÂÒfl, ı‡‡ÍÚÂ-
ËÁÓ‚‡‚¯ËÂÒfl ÒÚ‡·ËÎËÁËÓ‚‡ÌÌ˚Ï ÛÓ‚ÌÂÏ ËÁ-
ÏÂÌ˜Ë‚ÓÒÚË ÓˆÂÌÓÍ Ô‡‚‰ÓÔÓ‰Ó·Ëfl (LnL), Ô‡‡ÏÂÚ-
Ó‚ ÏÓ‰ÂÎË ÌÛÍÎÂÓÚË‰Ì˚ı Á‡ÏÂ˘ÂÌËÈ Ë ‰ÎËÌ ‰ÂÂ-
‚¸Â‚, ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ‰Îfl ÔÓÒÚÓÂÌËfl ÍÓÌÒÂÌÒÛÒÌÓ„Ó
ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓ„Ó ‰ÂÂ‚‡ Ë ÔÓÎÛ˜ÂÌËfl ÓˆÂÌÓÍ
‡ÔÓÒÚÂËÓÌÓÈ ‚ÂÓflÚÌÓÒÚË Â„Ó ‚ÂÚ‚ÎÂÌËÈ.

ù‚ËÒÚË˜ÂÒÍËÈ ÔÓËÒÍ Ì‡Ë·ÓÎÂÂ Ô‡‚‰ÓÔÓ‰Ó·-
Ì˚ı ‰ÂÂ‚¸Â‚ (ML-‰ÂÂ‚¸Â‚) ‚˚ÔÓÎÌflÎË Ò ÔÓÏÓ-
˘¸˛ ÔÓ„‡ÏÏ˚ PAUP 4.0d81 [19] Ì‡ ÓÒÌÓ‚Â ÏÓ‰Â-
ÎË K2P ‚ 30 ÔÓ‚ÚÓÌÓÒÚflı ÒÓ ÒÎÛ˜‡ÈÌ˚Ï ı‡‡ÍÚÂ-
ÓÏ ‚ÍÎ˛˜ÂÌËfl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ‚ ‡Ì‡ÎËÁ Ë Ò
ÔÂÂÒÚ‡ÌÓ‚Í‡ÏË ÔÓ TBR-‡Î„ÓËÚÏÛ. èË ˝ÚÓÏ ÔÓ-
ÁËˆËË Ò ËÌÒÂˆËflÏË/‰ÂÎÂˆËflÏË ËÁ Ï‡ÚËˆ˚ ‰‡Ì-
Ì˚ı ·˚ÎË ËÒÍÎ˛˜ÂÌ˚. ìÒÚÓÈ˜Ë‚ÓÒÚ¸ ÔÓfl‰Í‡
ÍÎ‡ÒÚÂËÁ‡ˆËË ÓˆÂÌË‚‡Î‡Ò¸ Ò ÔÓÏÓ˘¸˛ ÎÓÍ‡Î¸-
ÌÓ„Ó ·ÛÚÒÚ˝Ô‡ ‚ 10000 ÔÓ‚ÚÓÌ˚ı ÔÒÂ‚‰ÓÒÎÛ˜‡È-

 

FONG
FON
NAM
SVET
ALPG
ACADIA
ATLANTIC

BER1
BER2
BER4, 5
BER6
BER9
BER3, 7, 8

 

BER20
BER21
BER22
BER23
OKH1
OKH2
OKH3
OKH4
OKH5
OKH6
LEU1
LEU2
LEU

 

SIBERIA
ARCTIC

 

êËÒ. 2.

 

 Ç‡Ë‡·ÂÎ¸Ì˚Â ÔÓÁËˆËË ‚ Û˜‡ÒÚÍÂ ÏÚÑçä „ÓÎ¸ˆÓ‚, ‰ÎËÌÓÈ 512 ÔÌ, ‚ÍÎ˛˜‡˛˘ÂÏ Ù‡„ÏÂÌÚ˚ „ÂÌ‡ Úêçä-Pro
(16598–16624) Ë ÍÓÌÚÓÎ¸ÌÓÈ Ó·Î‡ÒÚË (1–483). çÛÏÂ‡ˆËfl ‰‡Ì‡ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓ„Ó
„ÂÌÓÏ‡ S. fontinalis (AF154850 [16]). ÑÎfl ‡ÌÂÂ ÛÒÚ‡ÌÓ‚ÎÂÌÌ˚ı ÏÚÑçä-ÙËÎÓ„ÛÔÔ ACADIA, ATLANTIC, SIBERIA Ë
ARCTIC [9] ÔË‚Â‰ÂÌ˚ ÍÓÌÒÂÌÒÛÒÌ˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË: y = C ËÎË T; r = A ËÎË G; m = A ËÎË C; k = G ËÎË T; w = A
ËÎË T; s = C ËÎË G; v = A ËÎË C, ËÎË G; d = A ËÎË G, ËÎË T. îËÎÓ„ÛÔÔ‡ BERING ‡ÒÔËÒ‡Ì‡ ÔÓ ÓÚ‰ÂÎ¸Ì˚Ï „‡ÔÎÓÚËÔ‡Ï
(ÌÂÍÓÚÓ˚Â ‚‡Ë‡ÌÚ˚ ËÁ ‡ÌÂÂ ÛÒÚ‡ÌÓ‚ÎÂÌÌ˚ı „‡ÔÎÓÚËÔÓ‚ ÔÓ ‡ÒÒÏÓÚÂÌÌÓÏÛ Û˜‡ÒÚÍÛ ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓ„Ó „ÂÌÓÏ‡
ÓÍ‡Á‡ÎËÒ¸ Ë‰ÂÌÚË˜Ì˚ÏË Ë ·˚ÎË Ó·˙Â‰ËÌÂÌ˚). ÜËÌ˚Ï ¯ËÙÚÓÏ ‚˚‰ÂÎÂÌ˚ „‡ÔÎÓÚËÔ˚, ‚˚fl‚ÎÂÌÌ˚Â ‚ Ì‡ÒÚÓfl˘ÂÏ ËÒ-
ÒÎÂ‰Ó‚‡ÌËË. É‡ÔÎÓÚËÔ ALPG – ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÈ Û˜‡ÒÚÓÍ ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓ„Ó „ÂÌÓÏ‡ S. oquassa (AF154851), „‡ÔÎÓÚËÔ˚
FONG Ë FON – S. fontinalis (AF154850 Ë AF297987 ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ), NAM – S. namaycush (AF297989), LEU – S. leucomae-
nis (AF297988), SVET – Salvethymus svetovidovi (AF297990).
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Ì˚ı ‚˚·ÓÍ‡ı ÓˆÂÌÓÍ Ô‡‚‰ÓÔÓ‰Ó·Ëfl (RELL-ÏÂ-
ÚÓ‰, ÔÓ„‡ÏÏ‡ NucML ËÁ Ô‡ÍÂÚ‡ Molphy; [20]). 

ù‚ËÒÚË˜ÂÒÍËÈ ÔÓËÒÍ Ì‡Ë·ÓÎÂÂ ˝ÍÓÌÓÏÌ˚ı ‰Â-
Â‚¸Â‚ (MP-‰ÂÂ‚¸Â‚) ÔÓ‚Â‰ÂÌ Ú‡ÍÊÂ Ò ÔÓÏÓ˘¸˛
ÔÓ„‡ÏÏ˚ PAUP ÔÓ ÌÂ‚Á‚Â¯ÂÌÌÓÈ Ï‡ÚËˆÂ ‰‡Ì-
Ì˚ı (61 ÙËÎÓ„ÂÌÂÚË˜ÂÒÍË ËÌÙÓÏ‡ÚË‚Ì˚È ÔË-
ÁÌ‡Í, ‚ÍÎ˛˜‡fl ËÌÒÂˆËË/‰ÂÎÂˆËË) ‚ 100 ÔÓ‚ÚÓÌÓ-
ÒÚflı ÒÓ ÒÎÛ˜‡ÈÌ˚Ï ı‡‡ÍÚÂÓÏ ‚ÍÎ˛˜ÂÌËfl ÔÓÒÎÂ-
‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ‚ ‡Ì‡ÎËÁ Ë Ò ÔÂÂÒÚ‡ÌÓ‚Í‡ÏË ÔÓ
TBR-‡Î„ÓËÚÏÛ Ë Ó„‡ÌË˜ÂÌËÂÏ Ï‡ÍÒËÏ‡Î¸ÌÓ
‚ÓÁÏÓÊÌÓ„Ó ˜ËÒÎ‡ ‰ÂÂ‚¸Â‚ ‰Ó 10000. ìÒÚÓÈ˜Ë-
‚ÓÒÚ¸ ÔÓÎÛ˜ÂÌÌÓ„Ó ÔÓfl‰Í‡ ÍÎ‡ÒÚÂËÁ‡ˆËË ·˚Î‡
ÓˆÂÌÂÌ‡ ÏÂÚÓ‰ÓÏ ·ÛÚÒÚ˝Ô‡ ‚ 1000 ÔÒÂ‚‰ÓÒÎÛ˜‡È-
Ì˚ı ÂÔÎËÍ‡ı (ÔÓ„‡ÏÏ‡ PAUP).

ÇËÁÛ‡ÎËÁ‡ˆË˛ ‚ÓÁÏÓÊÌ˚ı ‚‡Ë‡ÌÚÓ‚ ÏÛÚ‡ˆË-
ÓÌÌ˚ı ÔÂÂıÓ‰Ó‚ ÏÂÊ‰Û ·ÎËÁÍÓÓ‰ÒÚ‚ÂÌÌ˚ÏË

ÏÚÑçä-„‡ÔÎÓÚËÔ‡ÏË ÓÒÛ˘ÂÒÚ‚ÎflÎË ÔÛÚÂÏ Ó·˙-
Â‰ËÌÂÌËfl MP-‰ÂÂ‚¸Â‚ ‚ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËÂ ÒÂÚË
(UMP; [21]).

èÓ‚ÂÍÛ Ó‰ÌÓÓ‰ÌÓÒÚË ‚˚·ÓÓÍ ÔÓ ˜‡ÒÚÓÚ‡Ï
ÏÚÑçä-„‡ÔÎÓÚËÔÓ‚ ‚˚ÔÓÎÌflÎË Ò ÔÓÏÓ˘¸˛ ÏÓ‰Ë-
ÙËˆËÓ‚‡ÌÌÓ„Ó ÍËÚÂËfl 

 

χ

 

2

 

 [22], ‚ ÍÓÚÓÓÏ ‚ÂÓ-
flÚÌÓÒÚ¸ ÔËÌflÚËfl ÌÛÎÂ‚ÓÈ „ËÔÓÚÂÁ˚ ÓˆÂÌË‚‡Î‡Ò¸
ÔÓ ÂÁÛÎ¸Ú‡Ú‡Ï 10000 ÔÒÂ‚‰ÓÒÎÛ˜‡ÈÌ˚ı ÔÂÂÒÚ‡-
ÌÓ‚ÓÍ (ÔÓ„‡ÏÏ‡ MONTE ËÁ Ô‡ÍÂÚ‡ REAP; [23]).

 

êÖáìãúíÄíõ

 

ëÂÍ‚ÂÌËÓ‚‡ÌËÂ Ù‡„ÏÂÌÚÓ‚ „ÂÌ‡ Úêçä-Pro
(27 ÔÌ) Ë ÍÓÌÚÓÎ¸ÌÓÈ Ó·Î‡ÒÚË ÏÚÑçä (483–484 ÔÌ)
Û 47 ˝ÍÁ. ˜ÂÚ˚Âı ‚Ë‰Ó‚ „ÓÎ¸ˆÓ‚ ‚˚fl‚ËÎÓ 12 ‡Á-
ÎË˜Ì˚ı ‚‡Ë‡ÌÚÓ‚ ÏÚÑçä-„‡ÔÎÓÚËÔÓ‚ (Ú‡·Î. 2;

 

í‡·ÎËˆ‡ 2.

 

  ê‡ÒÔÂ‰ÂÎÂÌËÂ ‚˚fl‚ÎÂÌÌ˚ı „‡ÔÎÓÚËÔÓ‚ ÔÓ 24 ‚˚·ÓÍ‡Ï „ÓÎ¸ˆÓ‚

çÓÏÂ
‚˚·ÓÍË

É‡ÔÎÓÚËÔ˚

LEU1 LEU2 BER20 BER21 BER22 BER23 OKH1 OKH2 OKH3 OKH4 OKH5 OKH6

è-Ó‚ ä‡Ï˜‡ÚÍ‡

1 1* 2*

2 1

äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡

3 2*

4 1 1

5 1* 1*

6 1

7 1 1

8 1* 1*

9 1

10 1* 1

11 1

12 1

é-‚ ë‡ı‡ÎËÌ

13 1

14 1* 1

15 1 1*

16 1 1 1

17 1* 1 1 1

èËÏÓÒÍËÈ Í‡È

18 1* 2*

19 1* 1*

20 2

21 1

22 2

23 2 2

24 1*

 

èËÏÂ˜‡ÌËÂ. á‚ÂÁ‰Ó˜Í‡ÏË ÔÓÏÂ˜ÂÌ˚ „‡ÔÎÓÚËÔ˚, Ì‡È‰ÂÌÌ˚Â Û ÔÓıÓ‰Ì˚ı „ÓÎ¸ˆÓ‚.
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òÂ‰¸ÍÓ 

 

Ë ‰

 

.

 

ËÒ. 2, 3). èÓ ‰‚‡ „‡ÔÎÓÚËÔ‡ Ó·Ì‡ÛÊÂÌ˚ Û ÍÛÌ‰ÊË

 

S. leucomaenis

 

 (LEU1 Ë LEU2) Ë Û ·ÂÎÓ„Ó „ÓÎ¸ˆ‡

 

S. albus

 

 (BER21 Ë BER23). ì Ï‡Î¸Ï˚ 

 

S. malma

 

 Ì‡È-
‰ÂÌ Ó‰ËÌ (BER21), ‡ Û ˛ÊÌÓÈ ‡ÁË‡ÚÒÍÓÈ Ï‡Î¸Ï˚

 

S. curilus

 

 – ‰ÂÒflÚ¸ „‡ÔÎÓÚËÔÓ‚ (BER20–23, OKH1–6).
ùÚË 12 „‡ÔÎÓÚËÔÓ‚ ‡Á‰ÂÎËÎËÒ¸ Ì‡ ÚË ıÓÓ¯Ó
‚˚‡ÊÂÌÌ˚Â „ÛÔÔ˚, ‡ÁÎË˜‡˛˘ËÂÒfl ÏÂÊ‰Û ÒÓ-
·ÓÈ ÔÓ 14–20 ÌÛÍÎÂÓÚË‰Ì˚Ï ÔÓÁËˆËflÏ: 1) LEU1 Ë
LEU2; 2) BER20–23; 3) OKH1–6. ÇÌÛÚË Í‡Ê‰ÓÈ ËÁ
˝ÚËı „ÛÔÔ ÛÓ‚ÂÌ¸ ÓÚÎË˜ËÈ ÁÌ‡˜ËÚÂÎ¸ÌÓ ÌËÊÂ –
ÓÚ 1 ‰Ó 6 ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÁËˆËÈ (ËÒ. 2). ë‡‚ÌÂ-
ÌËÂ ‚‡Ë‡ÌÚÓ‚ ÒÂÍ‚ÂÌËÓ‚‡ÌÌ˚ı Ì‡ÏË ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÒÚÂÈ Ò ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflÏË ÏÚÑçä „ÓÎ¸-
ˆÓ‚ ËÁ „ÂÌÂÚË˜ÂÒÍÓÈ ·‡Á˚ ‰‡ÌÌ˚ı Genbank/NCBI
ÔÓ ÔÂÂÍ˚‚‡˛˘ÂÏÛÒfl Û˜‡ÒÚÍÛ (ÔÓÁËˆËË Ò 5-È ÔÓ

485-˛ ÍÓÌÚÓÎ¸ÌÓÈ Ó·Î‡ÒÚË ÏÚÑçä, ‚ÒÂ„Ó – 481 ÔÌ)
ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ „‡ÔÎÓÚËÔ˚ ËÁ ÔÂ‚ÓÈ „ÛÔÔ˚ ı‡-
‡ÍÚÂÌ˚ ‰Îfl

 

 S. leucomaenis

 

 (ÒÏ. ËÒ. 2, 3; Ú‡·Î. 3).
É‡ÔÎÓÚËÔ˚ ËÁ ‚ÚÓÓÈ „ÛÔÔËÓ‚ÍË fl‚Îfl˛ÚÒfl
ÔÂ‰ÒÚ‡‚ËÚÂÎflÏË ‡ÌÂÂ ‚˚‰ÂÎÂÌÌÓÈ ÅÛÌÌÂÓÏ Ë
ÒÓ‡‚Ú. [9] ÏÚÑçä-ÙËÎÓ„ÛÔÔ˚ BERING, Ì‡È‰ÂÌ-
ÌÓÈ ËÏË ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ Û 

 

S. malma

 

. èË ˝ÚÓÏ
„‡ÔÎÓÚËÔ BER21 ÔÓ ‰‡ÌÌÓÏÛ Û˜‡ÒÚÍÛ ÏÚÑçä ÌË-
˜ÂÏ ÌÂ ÓÚÎË˜‡ÎÒfl ÓÚ „‡ÔÎÓÚËÔÓ‚ BER3, BER7 Ë
BER8 ËÁ ÛÍ‡Á‡ÌÌÓÈ ‡·ÓÚ˚. É‡ÔÎÓÚËÔ˚ ÊÂ ËÁ ÚÂ-
Ú¸ÂÈ „ÛÔÔËÓ‚ÍË (OKH1-6) ÅÛÌÌÂÓÏ Ë ÒÓ‡‚Ú.
[9] Ì‡È‰ÂÌ˚ ÌÂ ·˚ÎË Ë ÒÓÒÚ‡‚ËÎË ÌÓ‚Û˛ ÏÚÑçä-
ÙËÎÓ„ÛÔÔÛ, ‰Îfl Ó·ÓÁÌ‡˜ÂÌËfl ÍÓÚÓÓÈ Ï˚ ‚‚Ó‰ËÏ
Ì‡Á‚‡ÌËÂ OKHOTSKIA. 

 

ARC9 (=ARC14)

100/100/100

100/99/99

100/90/96

86/-/-

83/71/56

83/69/59

FON
FONG

LEU1
LEU

LEU2
NAM

SVET
OKH3

OKH5
OKH4

OKH6
OKH1

OKH2
BER4 (=BER5)

BER6
BER9

BER21 (=BER3, BER7, BER8)
BER1

BER22
BER20

BER2
BER23

ARC12
ARC13

ARC8
ARC15
ARC10

ARC4 (=ARC16)
ARC7

ARC6
ARC1

ARC5
ARC17
ARC18
ARC2

ARC3
ALPG94/88/-

100/96/100

100/99/94

94/74/54

ACD5
ACD4 8

ACD3
ACD1
ACD2

ACD7
ACD6

52/72/-

SIB8
SIB7

SIB6
SIB4

SIB5
SIB9

SIB3
SIB2

SIB1

59/80/-

ATL14
ATL7
ATL5 (=ATL11)
ATL3

ATL1 (=ATL2, ATL6)
ATL18
ATL17
ATL9

ATL8 (=ATL15, ATL16)
ATL13

ATL10
ATL12

ATL4

 

0.01 Á‡ÏÂ˘ÂÌËÈ/ÔÓÁËˆË˛

 

S. fontinalis

S. leucomaenis

S. namaycush
Sv. svetovidovi

 

OKHOTSKIA

BERING

ARCTIC

ACADIA

SIBERIA

ARC11

ATLANTIC

 

Ä
Î¸

ÔË
ÌÓ

Ë‰
Ì˚

Â 
„Ó

Î¸
ˆ˚

å
‡Î

¸Ï
ÓË

‰Ì
˚

Â 
„Ó

Î¸
ˆ˚

 

êËÒ. 3.

 

 Å‡ÈÂÒÓ‚ÒÍÓÂ ‰ÂÂ‚Ó (50%-Ì˚È ÍÓÌÒÂÌÒÛÒ 47000 ‰ÂÂ‚¸Â‚) „‡ÔÎÓÚËÔÓ‚ „ÓÎ¸ˆÓ‚, ÔÓÎÛ˜ÂÌÌÓÂ Ì‡ ÓÒÌÓ‚Â ‡Ì‡ÎËÁ‡
Ù‡„ÏÂÌÚ‡ ÍÓÌÚÓÎ¸ÌÓÈ Ó·Î‡ÒÚË ÏÚÑçä, ‰ÎËÌÓÈ 481 ÔÌ. ìÒÚÓÈ˜Ë‚ÓÒÚ¸ ÓÒÌÓ‚Ì˚ı ÍÎ‡‰ ‡Î¸ÔËÌÓË‰Ì˚ı Ë Ï‡Î¸ÏÓË‰Ì˚ı
„ÓÎ¸ˆÓ‚ Ë Ëı ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËı ‚Á‡ËÏÓÓÚÌÓ¯ÂÌËÈ ÓÚ‡ÊÂÌ‡ ‚ ÓˆÂÌÍ‡ı ·‡ÈÂÒÓ‚ÒÍËı ‡ÔÓÒÚÂËÓÌ˚ı ‚ÂÓflÚÌÓÒÚÂÈ
(ÔÂ‚‡fl ˆËÙ‡), ‡ Ú‡ÍÊÂ ‚ ÎÓÍ‡Î¸Ì˚ı ·ÛÚÒÚ˝ÔÓ‚˚ı ËÌ‰ÂÍÒ‡ı ML-‰ÂÂ‚‡ (‚ÚÓ‡fl) Ë ÒÚ‡Ì‰‡ÚÌ˚ı ·ÛÚÒÚ˝ÔÓ‚˚ı ËÌ‰ÂÍ-
Ò‡ı, ÔÓÎÛ˜ÂÌÌ˚ı ‰Îfl MP-‰ÂÂ‚‡ (ÚÂÚ¸fl), ‚ÓÒÔÓËÁ‚Â‰¯Ëı ÔÓ ÒÛ˘ÂÒÚ‚Û Ú‡ÍÛ˛ ÊÂ ÚÓÔÓÎÓ„Ë˛. èÓ˜ÂÍ ÓÁÌ‡˜‡ÂÚ ‚ÓÒ-
ÔÓËÁ‚Ó‰ËÏÓÒÚ¸ ‰‡ÌÌÓ„Ó ÛÁÎ‡ ‚ÂÚ‚ÎÂÌËfl ÏÂÌÂÂ ÔÓÎÓ‚ËÌ˚ ‚ÒÂı ÂÔÎËÍ ·ÛÚÒÚ˝Ô‡. ÜËÌ˚ÏË ÚÓ˜Í‡ÏË ‚˚‰ÂÎÂÌ˚ „‡ÔÎÓ-
ÚËÔ˚, ‚˚fl‚ÎÂÌÌ˚Â ‚ Ì‡ÒÚÓfl˘ÂÏ ËÒÒÎÂ‰Ó‚‡ÌËË.
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ëÓ„Î‡ÒÌÓ ÔÓ‚Â‰ÂÌÌ˚Ï ‡Ò˜ÂÚ‡Ï ‰ËÒÚ‡ÌˆËÈ
(Ú‡·Î. 3), ÒÂ‰Ë ̄ ÂÒÚË „ÛÔÔËÓ‚ÓÍ ‡Î¸ÔËÌÓË‰Ì˚ı
Ë Ï‡Î¸ÏÓË‰Ì˚ı „ÓÎ¸ˆÓ‚ ÏÚÑçä-ÙËÎÓ„ÛÔÔ˚
ATLANTIC Ë SIBERIA ‰ÂÏÓÌÒÚËÛ˛Ú Ì‡Ë·ÓÎ¸-
¯ÂÂ ÒıÓ‰ÒÚ‚Ó ‰Û„ Ò ‰Û„ÓÏ. OKHOTSKIA Ë
ACADIA, ıÓÓ¯Ó ‡ÁÎË˜‡flÒ¸ ÏÂÊ‰Û ÒÓ·ÓÈ, Û‰‡ÎÂ-
Ì˚ ÓÚ ÔÂ‚ÓÈ Ô‡˚ ÔËÏÂÌÓ ‚ Ó‰ÌÓÈ Ë ÚÓÈ ÊÂ
ÒÚÂÔÂÌË. ç‡Ë·ÓÎÂÂ Ó·ÓÒÓ·ÎÂÌ‡ ÓÚ ‚ÒÂı ÙËÎÓ„ÛÔ-
Ô‡ ARCTIC. îËÎÓ„ÛÔÔ‡ ÊÂ BERING, ‡ Ú‡ÍÊÂ „‡-
ÔÎÓÚËÔ SVET (

 

Sv. svetovidovi

 

) ‡‚ÌÓÛ‰‡ÎÂÌ˚ ÓÚ
‚˚¯ÂÔÂÂ˜ËÒÎÂÌÌ˚ı ÔflÚË ÏÚÑçä-ÙËÎÓ„ÛÔÔ. 

ç‡ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓÏ ‰ÂÂ‚Â, ÔÓÎÛ˜ÂÌÌÓÏ ‚
‡ÏÍ‡ı ·‡ÈÂÒÓ‚ÒÍÓ„Ó ÔÓ‰ıÓ‰‡ (LnL = –2012.80),
ÏÚÑçä-ÙËÎÓ„ÛÔÔ‡ BERING ÒÓÒÚ‡‚ËÎ‡ Ó‰ÌÛ
ÍÎ‡‰Û Ò ÏÚÑçä-ÙËÎÓ„ÛÔÔÓÈ ARCTIC, ‡ ‰Û„Û˛
ÍÎ‡‰Û ÒÎÓÊËÎË ÏÚÑçä-ÙËÎÓ„ÛÔÔ˚ ATLANTIC,
SIBERIA Ë ACADIA (ËÒ. 3). èÓ ÓÚÌÓ¯ÂÌË˛ Í
Ó·ÓËÏ Ó·˙Â‰ËÌÂÌËflÏ „ÛÔÔ‡ „‡ÔÎÓÚËÔÓ‚
OKHOTSKIA, ‡ Ú‡ÍÊÂ „‡ÔÎÓÚËÔ SVET Á‡ÌflÎË ·‡-
Á‡Î¸ÌÓÂ ÔÓÎÓÊÂÌËÂ.

Ç ÂÁÛÎ¸Ú‡ÚÂ ˝‚ËÒÚË˜ÂÒÍÓ„Ó ÔÓËÒÍ‡ Ì‡ ÓÒÌÓ‚Â
ÍËÚÂËfl Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó Ô‡‚‰ÓÔÓ‰Ó·Ëfl Ò ËÒÔÓÎ¸-
ÁÓ‚‡ÌËÂÏ ÏÓ‰ÂÎË K2P ·˚ÎÓ Ì‡È‰ÂÌÓ 13 Ó‰ËÌ‡ÍÓ‚Ó
Ô‡‚‰ÓÔÓ‰Ó·Ì˚ı ‰ÂÂ‚¸Â‚ (LnL = –1908.76, ÓÚÌÓ-
¯ÂÌËÂ ÒÍÓÓÒÚË Ú‡ÌÁËˆËÈ Í ÒÍÓÓÒÚË Ú‡ÌÒ‚Â-
ÒËÈ – 4.88), ËÏÂ‚¯Ëı Ô‡ÍÚË˜ÂÒÍË ÚÛ ÊÂ Ò‡ÏÛ˛ ÚÓ-
ÔÓÎÓ„Ë˛, ˜ÚÓ Ë ‰ÂÂ‚Ó, ÔÂ‰ÒÚ‡‚ÎÂÌÌÓÂ Ì‡ ËÒ. 3,
Ë ÔÓ˝ÚÓÏÛ ÓÌË Á‰ÂÒ¸ ÌÂ ÔË‚Ó‰flÚÒfl. åÂÊ‰Û ÒÓ·ÓÈ
˝ÚË 13 ML-‰ÂÂ‚¸Â‚ ‡ÁÎË˜‡ÎËÒ¸ ÎË¯¸ ÏËÌÓÌ˚-
ÏË ÔÂÂÒÚ‡ÌÓ‚Í‡ÏË ‚ÌÛÚË „ÛÔÔËÓ‚ÓÍ BERING
Ë ATLANTIC.

íÓÔÓÎÓ„Ëfl ‰ÂÂ‚‡, ÔÂ‰ÒÚ‡‚Îfl‚¯Â„Ó ÒÚÓ„ËÈ
ÍÓÌÒÂÌÒÛÒ 10000 Ó‰ËÌ‡ÍÓ‚Ó ˝ÍÓÌÓÏÌ˚ı MP-‰ÂÂ-
‚¸Â‚ (‰ÎËÌ‡ – 148 ¯‡„Ó‚; ËÌ‰ÂÍÒ ÒÓÓÚ‚ÂÚÒÚ‚Ëfl CI –
0.51; ËÌ‰ÂÍÒ „ÓÏÓÔÎ‡ÁËË HI – 0.49; ËÌ‰ÂÍÒ Û‰ÂÊË-
‚‡ÌËfl RI – 0.87), ÔËÌˆËÔË‡Î¸ÌÓ ÌË˜ÂÏ ÌÂ ÓÚÎË˜‡-
Î‡Ò¸ ÓÚ ·‡ÈÂÒÓ‚ÒÍÓ„Ó ‰ÂÂ‚‡ Ì‡ ËÒ. 3 Ë ÔÓ˝ÚÓÏÛ
Ú‡ÍÊÂ ÌÂ ÔË‚Â‰ÂÌ‡.

í‡ÍËÏ Ó·‡ÁÓÏ, ‚ÒÂ ÚË ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚ı ÔÓ‰-
ıÓ‰‡ (·‡ÈÂÒÓ‚ÒÍËÈ, Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó Ô‡‚‰ÓÔÓ‰Ó-

·Ëfl Ë ˝ÍÓÌÓÏËË) ‚ ÍÓÌÂ˜ÌÓÏ ËÚÓ„Â ÔË‚ÂÎË Í Ó‰-
ÌÓÏÛ Ë ÚÓÏÛ ÊÂ ‚‡Ë‡ÌÚÛ ÏÚÑçä-ÙËÎÓ„ÂÌËË ‡Î¸-
ÔËÌÓË‰Ì˚ı Ë Ï‡Î¸ÏÓË‰Ì˚ı „ÓÎ¸ˆÓ‚. èË ˝ÚÓÏ
ÍÎ‡‰˚ ÏÚÑçä-ÙËÎÓ„ÛÔÔ OKHOTSKIA, ARCTIC
Ë ACADIA ı‡‡ÍÚÂËÁÓ‚‡ÎËÒ¸ ‚˚ÒÓÍËÏ ÛÓ‚ÌÂÏ
ÔÓ‰‰ÂÊÍË (ÒÏ. ËÒ. 3). ÑËÒÍÂÚÌÓÒÚ¸ ÊÂ ÏÚÑçä-
ÙËÎÓ„ÛÔÔ ATLANTIC Ë (ÓÒÓ·ÂÌÌÓ) SIBERIA ÌÂ
ÒÚÓÎ¸ Ó˜Â‚Ë‰Ì‡. ÇÓÒÔÓËÁ‚Ó‰ËÏÓÒÚ¸ ÍÎ‡‰˚
BERING ÓÍ‡Á‡Î‡Ò¸ ‡‚ÌÓÈ ËÎË ÌÂÒÍÓÎ¸ÍÓ ÏÂÌ¸-
¯ÂÈ ÛÓ‚Ìfl ÔÓ‰‰ÂÊÍË ÓÒÚ‡Î¸Ì˚ı ÛÁÎÓ‚ ‚ÂÚ‚ÎÂ-
ÌËfl ‰ÂÂ‚‡ Ì‡ ËÒ. 3 ‚ ÚÓÈ Â„Ó ̃ ‡ÒÚË, ÍÓÚÓ‡fl ÓÚ‡-
Ê‡ÂÚ ÔÓfl‰ÓÍ Ó·˙Â‰ËÌÂÌËfl ‚ÒÂı ÔÂÂ˜ËÒÎÂÌÌ˚ı
ÏÚÑçä-ÙËÎÓ„ÛÔÔ.

îËÎÓ„ÂÌÂÚË˜ÂÒÍËÂ ÒÂÚË, ÔÓÒÚÓÂÌÌ˚Â ‰Îfl
ÏÚÑçä-ÙËÎÓ„ÛÔÔ OKHOTSKIA Ë BERING
(ËÒ. 4), ‰ÂÏÓÌÒÚËÛ˛Ú ÒÔÂˆËÙË˜ÂÒÍËÈ ı‡‡ÍÚÂ
ÌÛÍÎÂÓÚË‰Ì˚ı Á‡ÏÂ˘ÂÌËÈ ‚ ËÁÛ˜ÂÌÌÓÏ Ù‡„ÏÂÌ-
ÚÂ ÍÓÌÚÓÎ¸ÌÓÈ Ó·Î‡ÒÚË ÏÚÑçä „ÓÎ¸ˆÓ‚. ã˛·ÓÂ
ËÁ ÔflÚË Ï‡ÍÒËÏ‡Î¸ÌÓ ˝ÍÓÌÓÏÌ˚ı ‰ÂÂ‚¸Â‚, ÔÓÎÛ-
˜ÂÌÌ˚ı ‰Îfl „ÛÔÔËÓ‚ÍË OKHOTSKIA, ‚ÍÎ˛˜‡ÂÚ
‚ ÒÂ·fl ÔÓ‚ÚÓÌ˚Â Ë Ó·‡ÚÌ˚Â Á‡ÏÂÌ˚ ‚ Ó‰ÌËı Ë
ÚÂı ÊÂ ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÁËˆËflı. îËÎÓ„ÂÌÂÚË˜Â-
ÒÍ‡fl ÒÂÚ¸ „‡ÔÎÓÚËÔÓ‚ „ÛÔÔËÓ‚ÍË BERING, ÒÛÏ-
ÏËÛ˛˘‡fl 181 MP-‰ÂÂ‚Ó, Ú‡ÍÊÂ ‰ÓÔÛÒÍ‡ÂÚ ÏÌÓ-
ÊÂÒÚ‚ÂÌÌ˚Â „ÓÏÓÔÎ‡ÒÚË˜ÂÒÍËÂ ÌÛÍÎÂÓÚË‰Ì˚Â Á‡-
ÏÂ˘ÂÌËfl. 

ñÂÌÚ‡Î¸ÌÓÂ ÔÓÎÓÊÂÌËÂ ‚ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓÈ
ÒÂÚË „ÛÔÔËÓ‚ÍË OKHOTSKIA Á‡ÌËÏ‡˛Ú „‡ÔÎÓ-
ÚËÔ˚ OKH2 Ë OKH6 (ËÏÂ˛Ú ÔÓ ÚË ÒÓÂ‰ËÌËÚÂÎ¸-
Ì˚ı Â·‡). É‡ÔÎÓÚËÔ OKH2 ¯ËÓÍÓ ‡ÒÔÓÒÚ‡-
ÌÂÌ (èËÏÓ¸Â, ë‡ı‡ÎËÌ Ë ˛„ äÛËÎ¸ÒÍËı ÓÒÚÓ-
‚Ó‚) Ë ‰ÓÏËÌËÛÂÚ ÔÓ ˜‡ÒÚÓÚÂ ‚ÒÚÂ˜‡ÂÏÓÒÚË Û
˛ÊÌÓÈ ‡ÁË‡ÚÒÍÓÈ Ï‡Î¸Ï˚ ËÁ èËÏÓ¸fl. ÇÚÓÓÈ
„‡ÔÎÓÚËÔ Ì‡È‰ÂÌ ÎË¯¸ Â‰ËÌÓÊ‰˚ – Ì‡ ˛„Â Ó-‚‡
ë‡ı‡ÎËÌ. àÁ ˜ÂÚ˚Âı ÓÒÚ‡‚¯ËıÒfl „‡ÔÎÓÚËÔÓ‚ ‰‚‡ –
Â‰ÍËÂ Ë Ì‡È‰ÂÌ˚ ‚ ÌÂ·ÓÎ¸¯ÓÏ ˜ËÒÎÂ ÚÓÎ¸ÍÓ Ì‡
˛„Â èËÏÓ¸fl (OKH1) ËÎË ÒÂ‰ÌËı äÛËÎ‡ı
(OKH4), ‡ ‰Û„ËÂ ‰‚‡ ËÏÂ˛Ú Ò‡‚ÌËÚÂÎ¸ÌÓ ¯ËÓ-
ÍÓÂ ‡ÒÔÓÒÚ‡ÌÂÌËÂ ÓÚ ÒÂ‚ÂÌÓ„Ó èËÏÓ¸fl ‰Ó
ÒÂ‚ÂÌ˚ı äÛËÎ (OKH3 Ë OKH5).

 

í‡·ÎËˆ‡ 3.

 

  ëÂ‰ÌÂÂ ̃ ËÒÎÓ ÌÛÍÎÂÓÚË‰Ì˚ı ‡ÁÎË˜ËÈ (‰ËÒÚ‡ÌˆËfl K2P, 

 

×

 

100) ÏÂÊ‰Û ‚Ë‰‡ÏË Ë/ËÎË ÏÚÑçä-ÙËÎÓ„ÛÔ-
Ô‡ÏË ‡Î¸ÔËÌÓË‰Ì˚ı Ë Ï‡Î¸ÏÓË‰Ì˚ı „ÓÎ¸ˆÓ‚

‹ ÇË‰/ÙËÎÓ„ÛÔÔ‡ 1 2 3 4 5 6 7 8 9 10

1

 

S. fontinalis

 

1.05

2

 

S. leucomaenis

 

5.70 1.27

3

 

S. namaycush

 

5.79 3.36 –

4

 

Sv. svetovidovi

 

5.32 3.66 3.43 –

5 OKHOTSKIA 5.48 3.71 3.80 2.74 0.57

6 ACADIA 6.61 5.04 5.03 3.74 3.19 1.06

7 SIBERIA 6.04 3.47 3.51 2.56 2.58 2.24 0.70

8 ATLANTIC 6.55 3.84 3.87 3.12 2.38 2.33 1.40 0.80

9 ARCTIC 6.47 4.51 5.09 3.04 4.52 4.46 3.59 4.24 1.09

10 BERING 5.15 3.29 4.08 2.75 2.76 2.36 2.05 2.20 2.61 0.54
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òÂ‰¸ÍÓ 

 

Ë ‰

 

.

 

Ç ˆÂÌÚÂ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓÈ ÒÂÚË ÏÚÑçä-ÙË-
ÎÓ„ÛÔÔ˚ BERING Ú‡ÍÊÂ ‡ÒÔÓÎ‡„‡ÂÚÒfl „‡ÔÎÓ-
ÚËÔ, ÍÓÚÓ˚È Ì‡Ë·ÓÎÂÂ ˜‡ÒÚÓ, ‚ Ò‡‚ÌÂÌËË Ò ‰Û-
„ËÏË „‡ÔÎÓÚËÔ‡ÏË ËÁ ̋ ÚÓÈ „ÛÔÔËÓ‚ÍË, ÔÂ‰ÒÚ‡‚-
ÎÂÌ ‚ ‚˚·ÓÍ‡ı ˛ÊÌÓÈ ‡ÁË‡ÚÒÍÓÈ Ï‡Î¸Ï˚ –
BER21 (ÔflÚ¸ ÒÓÂ‰ËÌËÚÂÎ¸Ì˚ı Â·Â). äÓÏÂ ˛Ê-
ÌÓÈ ‡ÁË‡ÚÒÍÓÈ Ï‡Î¸Ï˚, ˝ÚÓÚ „‡ÔÎÓÚËÔ Ì‡È‰ÂÌ Ì‡-
ÏË Û Ï‡Î¸Ï˚ Ë ·ÂÎÓ„Ó „ÓÎ¸ˆ‡ Ì‡ ä‡Ï˜‡ÚÍÂ Ë, ÍÓ-
ÏÂ ÚÓ„Ó, ÒÛ‰fl ÔÓ ÎËÚÂ‡ÚÛÌ˚Ï ‰‡ÌÌ˚Ï [9], ÚÓÚ ÊÂ
‚‡Ë‡ÌÚ ËÏÂÂÚÒfl Û Ï‡Î¸Ï˚ Ì‡ óÛÍÓÚÍÂ Ë ˛ÊÌÓÈ
‡ÏÂËÍ‡ÌÒÍÓÈ Ï‡Î¸Ï˚

 

 S. lordii

 

 Ì‡ ÄÎflÒÍÂ („‡ÔÎÓÚËÔ
BER21 ÔÓ ‡ÒÒÏÓÚÂÌÌÓÏÛ Û˜‡ÒÚÍÛ ÌÂÓÚÎË˜ËÏ ÓÚ
„‡ÔÎÓÚËÔÓ‚ BER3, BER7 Ë BER8 ËÁ ÛÍ‡Á‡ÌÌÓÈ ‡·Ó-
Ú˚). É‡ÔÎÓÚËÔ BER23, ı‡‡ÍÚÂËÁÛ˛˘ËÈÒfl ‚ ÙË-
ÎÓ„ÂÌÂÚË˜ÂÒÍÓÈ ÒÂÚË ÚÂÏfl ÒÓÂ‰ËÌËÚÂÎ¸Ì˚ÏË

Â·‡ÏË, Ì‡È‰ÂÌ Û ·ÂÎÓ„Ó „ÓÎ¸ˆ‡ Ì‡ ä‡Ï˜‡ÚÍÂ Ë Û
˛ÊÌÓÈ ‡ÁË‡ÚÒÍÓÈ Ï‡Î¸Ï˚ Ò ÒÂ‚ÂÌ˚ı äÛËÎ. 

çÂÒÍÓÎ¸ÍÓ „‡ÔÎÓÚËÔÓ‚, ‡ÌÂÂ Ì‡È‰ÂÌ˚ı ÅÛÌ-
ÌÂÓÏ Ë ÒÓ‡‚Ú. [9] Û ·ÂÎÓ„Ó „ÓÎ¸ˆ‡ (BER1) Ë Ï‡Î¸-
Ï˚ (BER2) Ì‡ ä‡Ï˜‡ÚÍÂ, Û Ï‡Î¸Ï˚ Ì‡ ÄÎflÒÍÂ
(BER6 Ë BER9), Û (˛ÊÌÓÈ?) Ï‡Î¸Ï˚ Ò Ó-‚‡ è‡‡-
ÏÛ¯Ë (BER4–5), ‚ Ì‡¯Ëı Ò·Ó‡ı ÌÂ Ó·Ì‡ÛÊÂÌ˚.
ÇÒÂ ÓÌË, Á‡ ËÒÍÎ˛˜ÂÌËÂÏ ÔÂ‚Ó„Ó ËÁ ÔÂÂ˜ËÒÎÂÌ-
Ì˚ı, ‚ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓÈ ÒÂÚË ÏÚÑçä-ÙËÎÓ„ÛÔ-
Ô˚ BERING Á‡ÌËÏ‡˛Ú ÔÂËÙÂË˜ÂÒÍÓÂ ÔÓÎÓÊÂ-
ÌËÂ. ä ÔÂËÙÂË˜ÂÒÍËÏ ÏÓÊÌÓ ÓÚÌÂÒÚË Ë ‰‚‡ Â‰-
ÍËı „‡ÔÎÓÚËÔ‡, Ì‡È‰ÂÌÌ˚ı Ì‡ÏË Û Â‰ËÌË˜Ì˚ı
ÓÒÓ·ÂÈ ˛ÊÌÓÈ ‡ÁË‡ÚÒÍÓÈ Ï‡Î¸Ï˚ Ò ÒÂ‚Â‡
(BER20) Ë ˛„‡ (BER22) Ó-‚‡ ë‡ı‡ÎËÌ.

 

OKH3
235248

OKH2
246

OKH1

188188

23542
OKH5 OKH6

246 21
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BER4

17

435

474
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435
BER22BER20

BER1BER21BER6

3939
60

435474

848484

BER23 BER2
474 435

BERING

6

BER9

 

êËÒ. 4.

 

 îËÎÓ„ÂÌÂÚË˜ÂÒÍËÂ ÒÂÚË „‡ÔÎÓÚËÔÓ‚ ÏÚÑçä-ÙËÎÓ„ÛÔÔ OKHOTSKIA Ë BERING, ÔÓÎÛ˜ÂÌÌ˚Â ÏÂÚÓ‰ÓÏ Ó·˙Â‰Ë-
ÌÂÌËfl Ì‡Ë·ÓÎÂÂ ˝ÍÓÌÓÏÌ˚ı ‰ÂÂ‚¸Â‚ (UMP [21]). ñËÙ˚ – ÔÓÁËˆËË ÌÛÍÎÂÓÚË‰Ì˚ı Á‡ÏÂÌ ‚ ÍÓÌÚÓÎ¸ÌÓÈ Ó·Î‡ÒÚË
ÏÚÑçä „ÓÎ¸ˆÓ‚ (ÒÏ. ËÒ. 2).
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Ç ˆÂÎÓÏ, ÔÓ ˜‡ÒÚÓÚ‡Ï ‚ÒÚÂ˜‡ÂÏÓÒÚË ÏÚÑçä-
„‡ÔÎÓÚËÔÓ‚ Ì‡·Î˛‰‡˛ÚÒfl ÓÚ˜ÂÚÎË‚˚Â ÏÂÊÂ„ËÓ-
Ì‡Î¸Ì˚Â ÓÚÎË˜Ëfl ÏÂÊ‰Û ‚˚·ÓÍ‡ÏË ˛ÊÌÓÈ ‡ÁË-
‡ÚÒÍÓÈ Ï‡Î¸Ï˚ ËÁ èËÏÓ¸fl, Ò Ó‰ÌÓÈ ÒÚÓÓÌ˚, Ë
Ò ë‡ı‡ÎËÌ‡ Ë äÛËÎ, Ò ‰Û„ÓÈ (Ú‡·Î. 2). Ç ‚˚·ÓÍ‡ı
˛ÊÌÓÈ ‡ÁË‡ÚÒÍÓÈ Ï‡Î¸Ï˚ Ò ë‡ı‡ÎËÌ‡ Ë äÛËÎ ÔÂ‰-
ÒÚ‡‚ÎÂÌ˚ Ó·Â ÏÚÑçä-ÙËÎÓ„ÛÔÔ˚ (BERING Ë
OKHOTSKIA)*, Ë ÔÓ ˜‡ÒÚÓÚ‡Ï ÏÚÑçä-„‡ÔÎÓÚË-
ÔÓ‚ ‚ Ó·˙Â‰ËÌÂÌÌ˚ı ‚˚·ÓÍ‡ı ˝ÚË ‰‚‡ Â„ËÓÌ‡
Ó‰ÌÓÓ‰Ì˚ – 

 

χ

 

2

 

 = 6.35, 

 

d.f

 

. = 8, 

 

ê

 

 = 0.86. Ç èËÏÓ-
¸Â „‡ÔÎÓÚËÔ˚ ËÁ ÏÚÑçä-ÙËÎÓ„ÛÔÔ˚ BERING
ÌÂ Ì‡È‰ÂÌ˚, ‡ ÔÓ ˜‡ÒÚÓÚ‡Ï „‡ÔÎÓÚËÔÓ‚ ËÁ ÏÚÑçä-
ÙËÎÓ„ÛÔÔ˚ OKHOTSKIA Ó·˙Â‰ËÌÂÌÌ‡fl ‚˚·Ó-
Í‡ ˛ÊÌÓÈ ‡ÁË‡ÚÒÍÓÈ Ï‡Î¸Ï˚ ËÁ èËÏÓ¸fl Ë Ó·˙-
Â‰ËÌÂÌÌ‡fl ‚˚·ÓÍ‡ Ò ë‡ı‡ÎËÌ‡ Ë äÛËÎ „ÂÚÂÓ-
„ÂÌÌ˚ – 

 

χ

 

2

 

 = 14.75, 

 

d.f

 

. = 5, 

 

ê

 

 = 0.001.

 

éÅëìÜÑÖçàÖ

 

ç‡ ÒÂ„Ó‰Ìfl¯ÌËÈ ‰ÂÌ¸ ÔÓ ÂÁÛÎ¸Ú‡Ú‡Ï ‡Ì‡ÎËÁ‡
ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ÎÂ‚Ó„Ó Û˜‡ÒÚÍ‡ ÍÓÌÚÓÎ¸-
ÌÓÈ Ó·Î‡ÒÚË ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓ„Ó „ÂÌÓÏ‡ ‡Î¸ÔËÌÓ-
Ë‰Ì˚ı Ë Ï‡Î¸ÏÓË‰Ì˚ı „ÓÎ¸ˆÓ‚ Ó‰‡ 

 

Salvelinus

 

 ‚˚-
fl‚ÎÂÌÓ ÌÂÒÍÓÎ¸ÍÓ ˝‚ÓÎ˛ˆËÓÌÌ˚ı ÎËÌËÈ ÏÚÑçä,
ËÏÂ˛˘Ëı ·ÓÎÂÂ ËÎË ÏÂÌÂÂ ˜ÂÚÍÛ˛ „ÂÓ„‡ÙË˜Â-
ÒÍÛ˛ ÔË‚flÁ‡ÌÌÓÒÚ¸ Ë Ò ÚÂÏ ËÎË ËÌ˚Ï ÛÒÔÂıÓÏ
Ï‡ÍËÛ˛˘Ëı ‡ÁÎË˜Ì˚Â ‚Ë‰˚ Ë ÙÓÏ˚ „ÓÎ¸ˆÓ‚
ËÎË Ëı „ÛÔÔËÓ‚ÍË ([9], Ì‡ÒÚÓfl˘ÂÂ ÒÓÓ·˘ÂÌËÂ).

É‡ÔÎÓÚËÔ˚ ÏÚÑçä-ÙËÎÓ„ÛÔÔ ATLANTIC Ë
SIBERIA ¯ËÓÍÓ ‡ÒÔÓÒÚ‡ÌÂÌ˚ ‚ Á‡Ô‡‰ÌÓÏ ÒÂÍ-
ÚÓÂ ÄÍÚËÍË ÓÚ Ô-‚‡ ã‡·‡‰Ó ‰Ó ‚Ó‰ÓÂÏÓ‚ ÇÓ-
ÒÚÓ˜ÌÓÈ ëË·ËË, ÓÚÌÓÒfl˘ËıÒfl Í ·‡ÒÒÂÈÌÛ . ãÂÌ‡, Ë
Ì‡È‰ÂÌ˚ Û ‡ÍÚË˜ÂÒÍÓ„Ó „ÓÎ¸ˆ‡ 

 

S. alpinus 

 

Ë Û ‰Û„Ëı
‚Ë‰Ó‚ Ë ÙÓÏ ‡Î¸ÔËÌÓË‰Ì˚ı „ÓÎ¸ˆÓ‚, Ó·ËÚ‡˛˘Ëı
Ì‡ ÛÍ‡Á‡ÌÌÓÈ ÚÂËÚÓËË. 

ë‡‚ÌËÚÂÎ¸ÌÓ ÍÓÏÔ‡ÍÚÌ‡fl „ÛÔÔ‡ „‡ÔÎÓÚËÔÓ‚
ACADIA ‡ÒÔÓÒÚ‡ÌÂÌ‡ ‚ Í‡Ì‡‰ÒÍËı ÔÓ‚ËÌˆËflı
ä‚Â·ÂÍ Ë ç¸˛-Å‡ÌÒÛËÍ, „‰Â Ó·Ì‡ÛÊÂÌ‡ ‚ ÓÒÌÓ‚-
ÌÓÏ Û 

 

S. oquassa.

 

 Ç ̋ ÚÓÏ Â„ËÓÌÂ, ÍÓÏÂ

 

 S. oquassa,

 

„‡ÔÎÓÚËÔ˚ ‰‡ÌÌÓÈ ÏÚÑçä-ÎËÌËË Á‡ÙËÍÒËÓ‚‡Ì˚
Ú‡ÍÊÂ ‚ ‰‚Ûı ÔÓÔÛÎflˆËflı 

 

S. fontinalis (Mitchill,
1814) Ë S. namaycush (Walbaum, 1792), ‚ ÍÓÚÓ˚ı
ÓÌË ÔÓÎÌÓÒÚ¸˛ Á‡ÏÂ˘‡˛Ú Ò‚ÓÈÒÚ‚ÂÌÌ˚Â ˝ÚËÏ ‚Ë-
‰‡Ï ‚‡Ë‡ÌÚ˚ ÏÚÑçä [24, 25]. É‡ÔÎÓÚËÔ, Ó·ÓÁÌ‡-
˜ÂÌÌ˚È ‚ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ Í‡Í ALPG, Í‡Í ‡Á
ÔÂ‰ÒÚ‡‚ÎflÂÚ ‚‡Ë‡ÌÚ ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓ„Ó „ÂÌÓÏ‡
S. oquassa, ÓÍ‡Á‡‚¯Â„ÓÒfl Û S. fontinalis ‚ ÂÁÛÎ¸Ú‡-
ÚÂ ÔÓËÁÓ¯Â‰¯ÂÈ Ëı „Ë·Ë‰ËÁ‡ˆËË (ÒÏ.: [16]).

* á‰ÂÒ¸ ÌÂÓ·ıÓ‰ËÏÓ ÓÚÏÂÚËÚ¸, ˜ÚÓ ËÁ ‚˚·ÓÓÍ, ‚ ÍÓÚÓ˚ı
ÔËÒÛÚÒÚ‚Ó‚‡ÎË „‡ÔÎÓÚËÔ˚ Ó·ÂËı ÏÚÑçä-ÙËÎÓ„ÛÔÔ, ÔÂ-
Ô‡‡Ú˚ ‰Îfl ÒÂÍ‚ÂÌËÓ‚‡ÌËfl ÔÓ‰Ó·‡Ì˚ ËÒıÓ‰fl ËÁ ÂÁÛÎ¸-
Ú‡ÚÓ‚ Ëı ÔÂ‰‚‡ËÚÂÎ¸ÌÓ„Ó „ÂÌÓÚËÔËÓ‚‡ÌËfl ÔË ËÒÔÓÎ¸-
ÁÓ‚‡ÌËË èÑêî-‡Ì‡ÎËÁ‡ ÔÓÎÌÓ„Ó ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓ„Ó „ÂÌÓ-
Ï‡ ËÎË Â„Ó Ù‡„ÏÂÌÚ‡, ÍÓ‰ËÛ˛˘Â„Ó ÒÛ·˙Â‰ËÌËˆ˚ 5 Ë 6
NADH-‰Â„Ë‰Ó„ÂÌ‡Á˚.[0] èÓ˝ÚÓÏÛ ˜‡ÒÚÓÚ˚ ‰‚Ûı ÏÚÑçä-
ÙËÎÓ„ÛÔÔ ‚ Ú‡ÍËı ‚˚·ÓÍ‡ı (ÒÏ. Ú‡·Î. 2) ÌÂ ÓÚ‡Ê‡˛Ú Ëı
‰ÂÈÒÚ‚ËÚÂÎ¸ÌÓ ‚˚fl‚ÎÂÌÌ˚Â ÒÓÓÚÌÓ¯ÂÌËfl (˝ÚË ‰‡ÌÌ˚Â ·Û-
‰ÛÚ ÓÔÛ·ÎËÍÓ‚‡Ì˚ ‚ ‰Û„ÓÏ ÏÂÒÚÂ).

É‡ÔÎÓÚËÔ˚ ÏÚÑçä-ÙËÎÓ„ÛÔÔ˚ ARCTIC ‡Ò-
ÔÓÒÚ‡ÌÂÌ˚ ‚ ‚ÓÒÚÓ˜ÌÓÏ ÒÂÍÚÓÂ ÄÍÚËÍË ÓÚ
óÛÍÓÚÍË ‰Ó Ô-Ó‚‡ ã‡·‡‰Ó Ë Ì‡È‰ÂÌ˚ ‚ ÓÒÌÓ‚ÌÓÏ
Û ‡Î¸ÔËÌÓË‰Ì˚ı „ÓÎ¸ˆÓ‚ ËÁ ˝ÚÓ„Ó Â„ËÓÌ‡ – „ÓÎ¸-
ˆ‡ í‡‡Ìˆ‡ S. taranetzi, ·ÎËÁÍÓÈ Í ÌÂÏÛ (ÂÒÎË ÌÂ
ÚÓÊ‰ÂÒÚ‚ÂÌÌÓÈ, ÒÏ.: [26]) “‚ÓÒÚÓ˜ÌÓÈ ÙÓÏ˚”
S. alpinus, S. elgyticus Viktorovsky et Glubokovsky,
1981 Ë S. boganidae Berg, 1926. ä‡Í ËÒÍÎ˛˜ÂÌËÂ
ÏÓÊÌÓ ‡ÒÒÏ‡ÚË‚‡Ú¸ Â‰ËÌË˜ÌÛ˛ Ì‡ıÓ‰ÍÛ „‡ÔÎÓ-
ÚËÔ‡ ARC17 Û S. malma ËÁ ÓÁ. É˝Î·ÂÈÚ, ‡ÒÔÓÎÓ-
ÊÂÌÌÓ„Ó ‚ ÁÓÌÂ ÔÂÂÍ˚‚‡ÌËfl ‡Â‡ÎÓ‚ ‡Î¸ÔËÌÓ-
Ë‰Ì˚ı Ë Ï‡Î¸ÏÓË‰Ì˚ı „ÓÎ¸ˆÓ‚ Ì‡ ÄÎflÒÍÂ.

É‡ÔÎÓÚËÔ˚ ÏÚÑçä-ÙËÎÓ„ÛÔÔ˚ BERING Ì‡È-
‰ÂÌ˚ Ì‡ óÛÍÓÚÍÂ (Û S. malma), ÄÎflÒÍÂ (Û S. malma
Ë S. lordii), ä‡Ï˜‡ÚÍÂ (Û S. malma Ë S. albus), äÛ-
ËÎ¸ÒÍËı ÓÒÚÓ‚‡ı (Û S. malma Ë S. curilus) Ë ë‡ı‡-
ÎËÌÂ (Û S. curilus). àÒıÓ‰fl ËÁ ÚÓ„Ó ˜ÚÓ ÂÁÛÎ¸Ú‡Ú˚
Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ Ë ËÒÒÎÂ‰Ó‚‡ÌËfl ÅÛÌÌÂ‡ Ò ÒÓ-
‡‚Ú. [9] ÏÓ„ÛÚ ·˚Ú¸ ÒÓÔÓÒÚ‡‚ÎÂÌ˚ Ò ÂÁÛÎ¸Ú‡Ú‡ÏË
‡·ÓÚ ÔÓ èÑêî-‡Ì‡ÎËÁÛ ÏÚÑçä [27–28], ÔÓ-
ÒÍÓÎ¸ÍÛ ˜‡ÒÚ¸ ÔÓ‡Ì‡ÎËÁËÓ‚‡ÌÌ˚ı Ó·‡ÁˆÓ‚
„ÓÎ¸ˆÓ‚ ÒÓ·‡Ì‡ ËÁ Ó‰ÌËı Ë ÚÂı ÊÂ ÏÂÒÚ (. ÅÂÎ‡fl
Û ·ËÓÒÚ‡ÌˆËË “ëÓÍÓÎ”, Ó-‚ ë‡ı‡ÎËÌ; . ä‡Ï˜‡ÚÍ‡
Û ·ËÓÒÚ‡ÌˆËË “ê‡‰Û„‡”, Ô-Ó‚ ä‡Ï˜‡ÚÍ‡), ÏÓÊÌÓ
ÛÚ‚ÂÊ‰‡Ú¸, ˜ÚÓ „‡ÔÎÓÚËÔ˚ ÎËÌËË BERING ‡Ò-
ÔÓÒÚ‡ÌÂÌ˚ Ú‡ÍÊÂ ‚ ÒÂ‚ÂÌÓÈ ˜‡ÒÚË ÔÓ·ÂÂÊ¸fl
éıÓÚÒÍÓ„Ó ÏÓfl (Û S. malma).

ê‡ÒÔÓÒÚ‡ÌÂÌËÂ „‡ÔÎÓÚËÔÓ‚ OKHOTSKIA
(“ÔËÏÓÒÍËÂ” ‚‡Ë‡ÌÚ˚ ËÎË “˛ÊÌ˚Â” „‡ÔÎÓÚË-
Ô˚ ‚ ‡·ÓÚ‡ı [6, 8, 28]) ÔÓ˜ÚË ‚ ÚÓ˜ÌÓÒÚË ÔÓ‚ÚÓfl-
ÂÚ ‡Â‡Î S. curilus – äÛËÎ˚, ë‡ı‡ÎËÌ Ë èËÏÓ¸Â,
‚ÍÎ˛˜‡fl ËÁÓÎËÓ‚‡ÌÌ˚Â ÓÚ ÓÒÌÓ‚ÌÓ„Ó ‡Â‡Î‡ ÂÂ
ÔÓÔÛÎflˆËË ËÁ ‚ÂıÓ‚¸Â‚ . ìÒÒÛË (ÒÏ. ËÒ. 1, „‰Â
ÍÛÊÍ‡ÏË Ó·ÓÁÌ‡˜ÂÌ˚ ‚˚·ÓÍË Ò „‡ÔÎÓÚËÔ‡ÏË ËÁ
„ÛÔÔ˚ OKHOTSKIA, ‡ Í‚‡‰‡Ú‡ÏË – Ò „‡ÔÎÓÚËÔ‡-
ÏË ËÁ „ÛÔÔ˚ BERING). á‡ ÔÂ‰ÂÎ‡ÏË ‡Â‡Î‡ ˛Ê-
ÌÓÈ ‡ÁË‡ÚÒÍÓÈ Ï‡Î¸Ï˚ „‡ÔÎÓÚËÔ˚ OKHOTSKIA
ÔÓÍ‡ Ì‡È‰ÂÌ˚ ÎË¯¸ ‚ ÌÂÒÍÓÎ¸ÍËı ‚˚·ÓÍ‡ı S.
malma ËÁ ÂÍ ÒÂ‚ÂÌÓÈ ˜‡ÒÚË ÔÓ·ÂÂÊ¸fl éıÓÚÒÍÓ-
„Ó ÏÓfl, ‚ ÍÓÚÓ˚ı Ëı ˜‡ÒÚÓÚ‡ ÌÂ ÔÂ‚˚¯‡ÂÚ 10%
(‡ÒÒ˜ËÚ‡ÌÓ ÔÓ ‰‡ÌÌ˚Ï ‡·ÓÚ [27–30]). àÏÂÂÚÒfl
Ú‡ÍÊÂ ËÌÙÓÏ‡ˆËfl Ó ÚÓÏ, ˜ÚÓ Ò‚ÓÈÒÚ‚ÂÌÌ˚È
S. curilus ‚‡Ë‡ÌÚ ÏÚÑçä, ‚˚fl‚ÎÂÌÌ˚È Ì‡ ÓÒÌÓ‚Â
ÒÂÍ‚ÂÌËÓ‚‡ÌËfl Ù‡„ÏÂÌÚ‡ „ÂÌ‡ ˆËÚÓıÓÏ‡ b,
Ì‡È‰ÂÌ Û Ó‰ÌÓÈ ÓÒÓ·Ë S. malma ËÁ Û˜¸fl ÇËÎ˛˜ËÌ-
ÒÍËÈ Ì‡ ̨ „Ó-‚ÓÒÚÓÍÂ ä‡Ï˜‡ÚÍË [30–31]. çÓ ̋ Ú‡ Ì‡-
ıÓ‰Í‡ ÌÂ ÒÓ„Î‡ÒÛÂÚÒfl Ò ‡ÌÂÂ ÓÔÛ·ÎËÍÓ‚‡ÌÌ˚ÏË
ÂÁÛÎ¸Ú‡Ú‡ÏË èÑêî-‡Ì‡ÎËÁ‡ ÏÚÑçä ‰‡ÌÌÓÈ ‚˚-
·ÓÍË Ï‡Î¸Ï˚ [29] Ë ÚÂ·ÛÂÚ ÔÓ‚ÂÍË. 

ëÂ‰Ë ÔÂÂ˜ËÒÎÂÌÌ˚ı ÏÚÑçä-ÙËÎÓ„ÛÔÔ
BERING Ë OKHOTSKIA ËÏÂ˛Ú Ì‡Ë·ÓÎÂÂ Ó·¯Ë-
ÌÛ˛ Ó·Î‡ÒÚ¸ „ÂÓ„‡ÙË˜ÂÒÍÓ„Ó ÔÂÂÍ˚‚‡ÌËfl.
èÓÒÍÓÎ¸ÍÛ Ëı ‡ÒÔÓÒÚ‡ÌÂÌËÂ ‚ ÓÒÌÓ‚Ì˚ı ˜Â-
Ú‡ı ÒÓ‚Ô‡‰‡ÂÚ Ò ‡Â‡Î‡ÏË ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ S. malma
Ë S. curilus, ÏÓÊÌÓ ÔÓÎ‡„‡Ú¸, ̃ ÚÓ Ò‡ÏÓ ÙÓÏËÓ‚‡-
ÌËÂ ÏÚÑçä-ÙËÎÓ„ÛÔÔ BERING Ë OKHOTSKIA
Ò‚flÁ‡ÌÓ Ò Ó·ÓÒÓ·ÎÂÌËÂÏ Ë ÔÓÒÎÂ‰Û˛˘ÂÈ ̋ ‚ÓÎ˛ˆË-
ÂÈ ÛÍ‡Á‡ÌÌ˚ı ‚Ë‰Ó‚ „ÓÎ¸ˆÓ‚. ëÏÂ¯‡ÌÌ˚È ÒÓÒÚ‡‚
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òÂ‰¸ÍÓ Ë ‰.

ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓ„Ó „ÂÌÓÙÓÌ‰‡ S. curilus ÒÍÓÂÂ
‚ÒÂ„Ó fl‚ÎflÂÚÒfl ÂÁÛÎ¸Ú‡ÚÓÏ „Ë·Ë‰ËÁ‡ˆËË ˝ÚÓ„Ó
‚Ë‰‡ Ò S. malma, ÔË‚Â‰¯ÂÈ Í ÔÂÂÌÓÒÛ ÏÚÑçä ÓÚ
S. malma Í S. curilus [3, 4, 8]. Ç Ò‚flÁË Ò ˝ÚËÏ ÓÚÏÂ-
ÚËÏ, ˜ÚÓ ı‡‡ÍÚÂÌ‡fl S-Ó·‡ÁÌ‡fl ÍÎËÌ‡ ÔÓ ˜ËÒÎÛ
ÔÓÁ‚ÓÌÍÓ‚ Ë ‰Û„ËÏ Ò˜ÂÚÌ˚Ï ‰Ë‡„ÌÓÒÚË˜ÂÒÍËÏ
ÔËÁÌ‡Í‡Ï, Ì‡·Î˛‰‡˛˘‡flÒfl ‚ ÁÓÌÂ ÍÓÌÚ‡ÍÚ‡ ‡Â-
‡ÎÓ‚ S. curilus Ë S. malma Ì‡ ÒÂ‚ÂÌ˚ı äÛËÎ‡ı
[4, 32], ÏÓÊÂÚ ‡ÒÒÏ‡ÚË‚‡Ú¸Òfl Í‡Í ÍÓÒ‚ÂÌÌÓÂ
Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Ó ÚÓ„Ó, ˜ÚÓ „Ë·Ë‰ËÁ‡ˆËfl ÏÂÊ‰Û ÌË-
ÏË Ë‰ÂÚ ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ËÎË ÔÓËÒıÓ‰ËÎ‡ ‚
ÔÓ¯ÎÓÏ. ÇÂÓflÚÌÓ, ËÏÂÌÌÓ ˝ÚÓÚ Ù‡ÍÚÓ Ë ÔË-
‚ÂÎ Í ÌÂÍÓÚÓÓÏÛ ‡ÁÏ˚ÚË˛ Ëı ÏÓÙÓÎÓ„Ë˜Â-
ÒÍÓÈ ‰ËÒÍÂÚÌÓÒÚË Á‰ÂÒ¸. é Ì‡ÎË˜ËË Ì‡ ÒÂ‚ÂÌ˚ı
äÛËÎ‡ı ÔÂÂıÓ‰Ì˚ı ÓÚ S. curilus Í S. malma ÔÓÔÛ-
ÎflˆËÈ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú ‰Û„ËÂ ÏÓÙÓÎÓ„Ë˜ÂÒÍËÂ
‰‡ÌÌ˚Â [33], ‡ Ú‡ÍÊÂ ÂÁÛÎ¸Ú‡Ú˚ ‡Ì‡ÎËÁ‡ ‡ÎÎÓ-
ÁËÏÌÓÈ ËÁÏÂÌ˜Ë‚ÓÒÚË [12]. Ç ˆÂÎÓÏ ÒÍÎ‡‰˚‚‡ÂÚÒfl
‚ÔÂ˜‡ÚÎÂÌËÂ, ˜ÚÓ ‡ÈÓÌ ÒÂ‚ÂÌ˚ı äÛËÎ fl‚ÎflÂÚÒfl
ÁÓÌÓÈ „Ë·Ë‰ËÁ‡ˆËË ˝ÚËı ‚Ë‰Ó‚ „ÓÎ¸ˆÓ‚. 

èÓ˜ÂÏÛ ÊÂ Ó·Î‡ÒÚ¸ ÔÂÂÍ˚‚‡ÌËfl „ÂÓ„‡ÙË˜Â-
ÒÍÓ„Ó ‡ÒÔÓÒÚ‡ÌÂÌËfl „‡ÔÎÓÚËÔÓ‚ OKHOTSKIA Ë
BERING ÓÍ‡Á‡Î‡Ò¸ ÌÂ Ó„‡ÌË˜ÂÌ‡ ‡ÈÓÌ‡ÏË ÍÓÌ-
Ú‡ÍÚ‡ ‡Â‡ÎÓ‚ S. curilus Ë S. malma (ÒÂ‚ÂÌ˚Â äÛ-
ËÎ˚, ÔÓ·ÂÂÊ¸Â éıÓÚÒÍÓ„Ó ÏÓfl Í ÒÂ‚ÂÛ ÓÚ
ÛÒÚ¸fl . ì‰‡), ‡ ÔÓÚflÌÛÎ‡Ò¸ ·ÓÎÂÂ ˜ÂÏ Ì‡ 1000 ÍÏ
‚‰ÓÎ¸ äÛËÎ¸ÒÍÓ„Ó ‡ıËÔÂÎ‡„‡ Ë Ó-‚‡ ë‡ı‡ÎËÌ? 

ùÚÓ ÏÓÊÂÚ ·˚Ú¸ ‚˚Á‚‡ÌÓ ÌÂÔÓÒÚÓflÌÒÚ‚ÓÏ „ÂÓ-
„‡ÙË˜ÂÒÍÓ„Ó ‡ÒÔÓÎÓÊÂÌËfl ÁÓÌ˚ Ëı „Ë·Ë‰ËÁ‡-
ˆËË ‚Ó ‚ÂÏÂÌË. ÇÂÓflÚÌÓ, ‚ ÔÓ¯ÎÓÏ ‡Â‡Î˚
S. curilus Ë S. malma, Í‡Í Ë ÏÌÓ„Ëı ‰Û„Ëı ‚Ë‰Ó‚
˚·, ÏÂÌflÎËÒ¸ ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ËÁÏÂÌÂÌËflÏË ÍÎË-
Ï‡Ú‡. Ç ÔÂËÓ‰˚ ÔÎÂÈÒÚÓˆÂÌÓ‚˚ı ÔÓıÓÎÓ‰‡ÌËÈ
‡Â‡Î˚ ̋ ÚËı „ÓÎ¸ˆÓ‚ ‡Ò¯ËflÎËÒ¸ ËÎË ÒÏÂ˘‡ÎËÒ¸
Ì‡ ˛„, ‡ ‚ ÔÂËÓ‰˚ ÔÓÚÂÔÎÂÌËÈ – Ì‡ ÒÂ‚Â. íÓ„‰‡
Ó·Î‡ÒÚ¸ ‡ÒÔÓÒÚ‡ÌÂÌËfl „‡ÔÎÓÚËÔÓ‚ BERING
‚ÌÛÚË ‡Â‡Î‡ S. curilus ÏÓÊÂÚ ÓÚ‡Ê‡Ú¸ ‰Ë‡Ô‡ÁÓÌ
‰‚ËÊÂÌËfl ÁÓÌ˚ „Ë·Ë‰ËÁ‡ˆËË ‚ ˛ÊÌÓÏ Ì‡Ô‡‚ÎÂ-
ÌËË. íÓ ÂÒÚ¸ Ï˚ ÔÓÎ‡„‡ÂÏ, ˜ÚÓ ‚ ÔÂËÓ‰˚ Ï‡ÍÒË-
Ï‡Î¸Ì˚ı ÔÓıÓÎÓ‰‡ÌËÈ ˝Ú‡ ÁÓÌ‡ ÏÓ„Î‡ ‡ÒÔÓÎ‡-
„‡Ú¸Òfl ‚ ˛ÊÌÓÈ ˜‡ÒÚË ë‡ı‡ÎËÌ‡ Ë äÛËÎ¸ÒÍÓ„Ó
‡ıËÔÂÎ‡„‡. ÇÂÓflÚÌÓ, ˜ÚÓ ËÏÂÌÌÓ ËÁÓÎflˆËfl ·‡Ò-
ÒÂÈÌÓ‚ éıÓÚÒÍÓ„Ó Ë üÔÓÌÒÍÓ„Ó ÏÓÂÈ ‚Ó ‚ÂÏfl
Â„ÂÒÒËÈ ÛÓ‚Ìfl ÏÓfl, ËÏÂ‚¯Ëı ÏÂÒÚÓ ‚ ÔÂËÓ‰˚
ÔÓıÓÎÓ‰‡ÌËÈ (ÒÏ. ÍÓÌÙË„Û‡ˆË˛ ·ÂÂ„Ó‚˚ı ÎË-
ÌËÈ ˝ÚÓ„Ó ‡ÈÓÌ‡ ‚ [34]), ÔÂÔflÚÒÚ‚Ó‚‡Î‡ ÔÓÌËÍ-
ÌÓ‚ÂÌË˛ „‡ÔÎÓÚËÔÓ‚ „ÛÔÔ˚ BERING ‚ ÏËÚÓıÓÌ-
‰Ë‡Î¸Ì˚È „ÂÌÓÙÓÌ‰ S. curilus ËÁ ‚Ó‰ÓÂÏÓ‚ èË-
ÏÓ¸fl (‚ÒÂ 164 ˝ÍÁ. ˛ÊÌÓÈ ‡ÁË‡ÚÒÍÓÈ Ï‡Î¸Ï˚ ËÁ
‡ÁÎË˜Ì˚ı ÂÍ èËÏÓ¸fl, ÔÓÚÂÒÚËÓ‚‡ÌÌ˚ı Ì‡-
ÏË ÏÂÚÓ‰ÓÏ èÑêî-‡Ì‡ÎËÁ‡ ÏÚÑçä, ÌÂÒÎË „‡ÔÎÓ-
ÚËÔ˚ ÎËÌËË OKHOTSKIA – [6], Ì‡¯Ë ÌÂÓÔÛ·ÎËÍÓ-
‚‡ÌÌ˚Â ‰‡ÌÌ˚Â). ÄÌ‡ÎÓ„Ë˜Ì˚Ï Ó·‡ÁÓÏ ÏÓÊÌÓ
Ó·˙flÒÌËÚ¸ Ë ‡ÁÎË˜Ëfl ÔËÏÓÒÍËı Ë Ò‡ı‡ÎËÌÓ-ÍÛ-
ËÎ¸ÒÍËı ‚˚·ÓÓÍ S. curilus ÔÓ ÒÓÒÚ‡‚Û „‡ÔÎÓÚË-
ÔÓ‚ ÏÚÑçä-ÙËÎÓ„ÛÔÔ˚ OKHOTSKIA.

èÓÒÍÓÎ¸ÍÛ Â‰ËÌË˜Ì˚Â ÓÒÓ·Ë S. malma ËÁÂ‰Í‡
ÙËÍÒËÓ‚‡ÎËÒ¸ ‚ ÂÍ‡ı ÒÂ‚ÂÓ-‚ÓÒÚÓ˜ÌÓ„Ó ÔÓ·Â-

ÂÊ¸fl ïÓÍÍ‡È‰Ó, ‰‡ÎÂÍÓ Á‡ ÔÂ‰ÂÎ‡ÏË ˛ÊÌÓÈ
„‡ÌËˆ˚ ‡Â‡Î‡ Ï‡Î¸Ï˚ (ÒÏ. ÒÒ˚ÎÍË ‚ [3]), „Ë·Ë-
‰ËÁ‡ˆËfl Ò Ú‡ÍËÏË ÓÒÓ·flÏË-ÏË„‡ÌÚ‡ÏË – Â˘Â Ó‰ËÌ
Ù‡ÍÚÓ, ÍÓÚÓ˚È ÏÓ„ ‚ÌÂÒÚË ÌÂÍÓÚÓ˚È ‚ÍÎ‡‰ ‚
‡Ò¯ËÂÌËÂ Ó·Î‡ÒÚË „ÂÓ„‡ÙË˜ÂÒÍÓ„Ó ÔÂÂÍ˚-
‚‡ÌËfl ˝ÚËı ÏÚÑçä-ÙËÎÓ„ÛÔÔ [3, 4, 8].

ê‡ÒÒÏ‡ÚË‚‡fl ÒÍÎ‡‰˚‚‡˛˘Û˛Òfl Í‡ÚËÌÛ ÙË-
ÎÓ„ÂÌÂÚË˜ÂÒÍËı ‚Á‡ËÏÓÓÚÌÓ¯ÂÌËÈ ÏÚÑçä-ÙËÎÓ-
„ÛÔÔ „ÓÎ¸ˆÓ‚, ÌÂÎ¸Áfl Ó·ÓÈÚË ‚ÌËÏ‡ÌËÂÏ ÒÎÂ‰Û˛-
˘ÂÂ Ó·ÒÚÓflÚÂÎ¸ÒÚ‚Ó. ç‡ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËı ‰ÂÂ-
‚¸flı, ÔÓÒÚÓÂÌÌ˚ı ÔÓ ‡ÎÎÓÁËÏÌ˚Ï ‰‡ÌÌ˚Ï,
‡Î¸ÔËÌÓË‰Ì˚Â „ÓÎ¸ˆ˚ ÒÓÒÚ‡‚Îfl˛Ú ÏÓÌÓÙËÎÂÚË-
˜ÂÒÍÛ˛ „ÛÔÔËÓ‚ÍÛ ÔÓ ÓÚÌÓ¯ÂÌË˛ Í Ï‡Î¸ÏÓË‰-
Ì˚Ï „ÓÎ¸ˆ‡Ï [27, 35–37]. é‰Ì‡ÍÓ ‚Ó ‚ÒÂı ‚‡Ë‡Ì-
Ú‡ı ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËı ‰ÂÂ‚¸Â‚, ÔÓÎÛ˜ÂÌÌ˚ı Ì‡
ÓÒÌÓ‚Â ÒÂÍ‚ÂÌËÓ‚‡ÌËfl Û˜‡ÒÚÍÓ‚ ÏËÚÓıÓÌ‰Ë‡Î¸-
ÌÓ„Ó „ÂÌÓÏ‡ ([9, 30, 31, 38], ÒÏ. Ú‡ÍÊÂ ËÒ. 3), ‡Î¸ÔË-
ÌÓË‰Ì˚Â „ÓÎ¸ˆ˚ ÓÍ‡Á˚‚‡˛ÚÒfl Ô‡‡ÙËÎÂÚË˜ÂÒÍÓÈ
„ÛÔÔËÓ‚ÍÓÈ, ÔÓÒÍÓÎ¸ÍÛ Ò‚ÓÈÒÚ‚ÂÌÌ˚Â S. malma
‚‡Ë‡ÌÚ˚ ÏÚÑçä ÌÂËÁÏÂÌÌÓ ‡ÒÔÓÎ‡„‡˛ÚÒfl
‚ÌÛÚË ÍÎ‡‰˚ „‡ÔÎÓÚËÔÓ‚ ‡Î¸ÔËÌÓË‰Ì˚ı „ÓÎ¸ˆÓ‚.
ï‡‡ÍÚÂÌ˚Â ‰Îfl ˛ÊÌÓÈ ‡ÁË‡ÚÒÍÓÈ Ï‡Î¸Ï˚ ‚‡Ë-
‡ÌÚ˚ ÏÚÑçä ÔË ˝ÚÓÏ Á‡ÌËÏ‡˛Ú ·‡Á‡Î¸ÌÓÂ ÙËÎÓ-
„ÂÌÂÚË˜ÂÒÍÓÂ ÔÓÎÓÊÂÌËÂ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÓÒÚ‡Î¸Ì˚ı
„ÛÔÔ „‡ÔÎÓÚËÔÓ‚, Ì‡È‰ÂÌÌ˚ı Û Ï‡Î¸ÏÓË‰Ì˚ı Ë
‡Î¸ÔËÌÓË‰Ì˚ı „ÓÎ¸ˆÓ‚ ([30, 31], Ì‡ÒÚÓfl˘ÂÂ ÒÓÓ·-
˘ÂÌËÂ). 

Ñ‡ÌÌ˚È Ù‡ÍÚ Ì‡‚Ó‰ËÚ Ì‡ Ï˚ÒÎ¸ Ó ÚÓÏ, ˜ÚÓ Ì‡-
ÚË‚Ì‡fl ‰Îfl S. malma ÏÚÑçä ÏÓ„Î‡ ·˚Ú¸ ÔÓÎÌÓÒÚ¸˛
ËÎË ˜‡ÒÚË˜ÌÓ Á‡ÏÂ˘ÂÌ‡ ˜ÛÊÂÓ‰ÌÓÈ ÏÚÑçä, ÔÓ-
ÎÛ˜ÂÌÌÓÈ ˝ÚËÏ ‚Ë‰ÓÏ ËÎË Â„Ó ÔÂ‰ÍÓ‚ÓÈ ÙÓÏÓÈ
ÓÚ ‡Î¸ÔËÌÓË‰Ì˚ı „ÓÎ¸ˆÓ‚ ‚ ÂÁÛÎ¸Ú‡ÚÂ Ó‰ÌÓ„Ó
ËÎË ÌÂÒÍÓÎ¸ÍËı ˝ÔËÁÓ‰Ó‚ „Ë·Ë‰ËÁ‡ˆËË. í‡ÍËÏ
Ó·‡ÁÓÏ, Ì‡ Ì‡¯ ‚Á„Îfl‰, ÔÂ‰ÒÚ‡‚ÎflÂÚÒfl ‚ÂÓflÚ-
Ì˚Ï ÒˆÂÌ‡ËÈ ÓÔÓÒÂ‰Ó‚‡ÌÌÓÈ ËÌÚÓ„ÂÒÒËË
ÏÚÑçä ‚ ÏËÚÓıÓÌ‰Ë‡Î¸Ì˚È „ÂÌÓÙÓÌ‰ S. curilus,
ÔÓıÓ‰Ë‚¯ÂÈ ‚ ‰‚‡ ˝Ú‡Ô‡. ç‡ ÔÂ‚ÓÏ ˝Ú‡ÔÂ ÔÓ-
ËÁÓ¯ÂÎ ÔÂÂÌÓÒ ÏÚÑçä ÓÚ Ó‰ÌÓ„Ó ËÁ ÔÂ‰ÒÚ‡‚Ë-
ÚÂÎÂÈ ÎËÌËË ‡Î¸ÔËÌÓË‰Ì˚ı „ÓÎ¸ˆÓ‚ Í S. malma.
íÓ„‰‡ ̃ ÛÊÂÓ‰Ì‡fl ÏÚÑçä ‰‡Î‡ Ì‡˜‡ÎÓ ÙËÎÓ„ÛÔ-
ÔÂ BERING, ÍÓÚÓ‡fl ÒÓ ‚ÂÏÂÌÂÏ ÒÚ‡Î‡ ˜ËÒÎÂÌÌÓ
ÔÂÓ·Î‡‰‡Ú¸ ‚ ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓÏ „ÂÌÓÙÓÌ‰Â
S. malma. ç‡ ‚ÚÓÓÏ ˝Ú‡ÔÂ „Ë·Ë‰ËÁ‡ˆËfl S. malma
Ë S. curilus ÔË‚ÂÎ‡ Í ‚ÌÂ‰ÂÌË˛ ‚ ÏËÚÓıÓÌ‰Ë-
‡Î¸Ì˚È „ÂÌÌ˚È ÔÛÎ ÔÓÒÎÂ‰ÌÂ„Ó ‚Ë‰‡ „‡ÔÎÓÚËÔÓ‚
ËÁ „ÛÔÔ˚ BERING. Ç ˝ÚÓÏ ÒÎÛ˜‡Â Â‰ËÌË˜Ì˚Â,
Ò‚ÓÈÒÚ‚ÂÌÌ˚Â S. curilus ‚‡Ë‡ÌÚ˚ ÏÚÑçä, Ó·Ì‡Û-
ÊÂÌÌ˚Â ‚ ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓÏ „ÂÌÌÓÏ ÔÛÎÂ S. malma
ËÁ ÒÂ‚ÂÌÓ„Ó éıÓÚÓÏÓ¸fl, ÏÓ„ÛÚ ‡ÒÒÏ‡ÚË‚‡Ú¸Òfl
Í‡Í ÒÎÂ‰˚ Ëı ÔÓ¯ÎÓ„Ó ·ÓÎÂÂ ¯ËÓÍÓ„Ó ‡ÒÔÓ-
ÒÚ‡ÌÂÌËfl Û ÔÓÒÎÂ‰ÌÂ„Ó ‚Ë‰‡. 

åÌÓ„Ó˜ËÒÎÂÌÌ˚Â Ù‡ÍÚ˚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó
ÚÓÏ, ˜ÚÓ Ë ÒÂ‰Ë ‰Û„Ëı „ÓÎ¸ˆÓ‚ Salvelinus ÏÂÊ‚Ë-
‰Ó‚‡fl ËÌÚÓ„ÂÒÒË‚Ì‡fl „Ë·Ë‰ËÁ‡ˆËfl, ÒÓÔÓ‚ÓÊ-
‰‡˛˘‡flÒfl ÔÂÂÌÓÒÓÏ ÏÚÑçä – ÌÂ Â‰ÍÓÂ ÒÓ·˚ÚËÂ,
‡ Ó·˚˜ÌÓÂ fl‚ÎÂÌËÂ ([24, 25, 30, 31, 38, 39] Ë ‰.). ÅÓ-
ÎÂÂ ÚÓ„Ó, ÔÓÒÎÂÊË‚‡ÂÚÒfl ÓÔÂ‰ÂÎÂÌÌ‡fl Á‡ÍÓÌÓ-
ÏÂÌÓÒÚ¸ ‚ Ì‡Ô‡‚ÎÂÌËË ÔÂÂ‰‡˜Ë ÏÚÑçä. ä‡Í
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Ô‡‚ËÎÓ, ËÁ ‰‚Ûı ‚Ë‰Ó‚ „ÓÎ¸ˆÓ‚, ‚ÒÚÛÔ‡˛˘Ëı ‚ „Ë-
·Ë‰ËÁ‡ˆË˛, ÂˆËÔËÂÌÚÓÏ ˜ÛÊÂÓ‰ÌÓÈ ÏÚÑçä
ÓÍ‡Á˚‚‡ÂÚÒfl ‚Ë‰, ËÏÂ˛˘ËÈ ˛ÊÌÂÂ ‡ÒÔÓÎÓÊÂÌ-
Ì˚È ‡Â‡Î [16, 24, 25]. èÓ˝ÚÓÏÛ ÔÂ‰ÎÓÊÂÌÌ˚È
ÒˆÂÌ‡ËÈ, ÌÂÒÏÓÚfl Ì‡ ‚Ò˛ Â„Ó Í‡ÊÛ˘Û˛Òfl ÒÎÓÊ-
ÌÓÒÚ¸, Ì‡ Ì‡¯ ‚Á„Îfl‰, ‚ÔÓÎÌÂ ‚ÂÓflÚÂÌ. ëÛ‰fl ÔÓ
ËÏÂ˛˘ËÏÒfl ‰‡ÌÌ˚Ï (ÒÏ. [38–40], ‡ Ú‡ÍÊÂ ˆËÚËÓ-
‚‡ÌÌÛ˛ ‚ ˝ÚËı ËÒÚÓ˜ÌËÍ‡ı ÎËÚÂ‡ÚÛÛ), ÏÓÊÌÓ
ÔÂ‰ÔÓÎÓÊËÚ¸, ̃ ÚÓ ÔÓıÓÊ‡fl ÒËÚÛ‡ˆËfl Ì‡·Î˛‰‡ÂÚ-
Òfl ‚ ÇÓÒÚÓ˜ÌÓÈ è‡ˆËÙËÍÂ, „‰Â ‚ÓÁÏÓÊÌÓ ÔÓËÁÓ-
¯Î‡ ÓÔÓÒÂ‰Ó‚‡ÌÌ‡fl ÔÂÂ‰‡˜‡ ÏÚÑçä ‚ ˆÂÔË:
‡Î¸ÔËÌÓË‰Ì˚Â „ÓÎ¸ˆ˚  ·˚˜¸fl ÙÓÂÎ¸ S. con-
fluentus (Suckley, 1859)  S. lordii.

Ä‚ÚÓ˚ ‚˚‡Ê‡˛Ú „ÎÛ·ÓÍÛ˛ ÔËÁÌ‡ÚÂÎ¸-
ÌÓÒÚ¸ Ç.Ç. ÅÓ„‡ÚÓ‚Û, Ä.Ç. ÖÏÓÎÂÌÍÓ, û.ç. ÜÛ-
‡‚ÎÂ‚Û, Ö.Ä. å‡Í‡˜ÂÌÍÓ, å.Å. òÂ‰¸ÍÓ (ÅËÓÎÓ-
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