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Introduction

Current content and distribution of biota is highly influenced by cli-
matic oscillations in Pleistocene. These events are still poorly known for
East Palearctic, especially for its eastern marginal ecosystems. Such widely
distributed species as Jungle Crow Corvus macrorhynchos Wagler, 1827 is
a convenient model for this kind of study. Jungle Crows prefer a highly
concealed nest site in the forest and need a mild climate for breeding
(Tamada, Fujimaki 1993, Nakamura 2000), and therefore had to retreat
from the northern frontiers during severe glacial periods and were forced
to survive in southern refuge located presumably around the East China
Sea (Grichuk 1984).

The forest in north-eastern Asia recovered following the last Glacial
Maximum (LGM), and Jungle Crows began to recolonize from southern
refuge. Two recolonization routes to the north-eastern Asia have been
speculated: one via Ussuriland and the other via the Japanese Archipelago
(Nechaev 1991). The Jungle Crows originated in the recolonization move-
ment to the Russian Far East up to Amurland and northern Sakhalin is
classified as Corvus macrorhynchos mandshuricus Buturlin, 1913. The
Jungle Crows occurring in the Japanese Main-islands up to the Sakhalin
Island originated in the other movement via Japanese Archipelago is clas-
sified as Corvus macrorhynchos japonensis Bonaparte, 1850. At present
Jungle Crows inhabit commonly all around the seacoast of the Japan Sea
Rim. It 1s supposed that a borderline between two subspecies exists there
in northern Sakhalin or they co-occur there (Nechaev 1991). The first au-
thor collected equal numbers of Jungle Crows in southern, central and
northern Sakhalin Island and conducted morphological analysis to con-
firm the borderline (Nakamura unpubl.). But he could not verify the pres-
ence of a contact and/or a hybrid zone, nor a clear geographical cline and/or
a gap. Morphological analysis did not offer any strong evidence for ascer-
taining the coexistence of two subspecies on the Sakhalin Island so this
question 1s still open.
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In an earlier genetic study by mitochondrial cytochrome b gene Iwasa
et al. (2002) showed a slight differentiation between northern and south-
ern Sakhalin. However, that time only a few samples were used by partial
sequence and clustering was poorly supported. Later Kryukov et al. (2012)
did not confirm this subdivision within Sakhalin based on much bigger
data set and complete sequence of the same gene. They demonstrated low
genetic differentiation and high level of gene exchange between the neigh-
boring populations.

In north-eastern Asia there are three main geographical barriers which
are supposed to affect the crow’s distribution: La Perouse Strait, Tatarsky
Strait and Sikhote Alin Mountains in the order of barrier hardness (Fig. 1).
La Perouse Strait (Soya Strait) has separated the Sakhalin Island from
Hokkaido since the beginning of the Holocene (Ono 1990). This strait is
considerably wide (around 42 km) and deep (minimum depth of 60 m).
The four Russian areas observed here are separated by two geographic
soft barriers: the Tatarsky Strait and the Sikhote-Alin Mountains. The
Tatarsky Strait, a long (around 200 km) but narrow (minimum width
about 8 km) barrier, has separated the continental seaboard and northern
Sakhalin Island since about 7,000 years ago (Nechaev 1991). During the
early Holocene period (12,000—7,000 years ago) the Tatarsky Isthmus was
present owing to its shallowness (minimum depth 8 m). The Sikhote-Alin
Mountains, a very long (around 900 km) and wide (about 200 km) barrier,
separate Ussuri-Amurland and the continental seaboard. In the current
study, we try to evaluate the significance of these barriers for separation
of the populations.

Tatarsky St.

J

La Perouse Slﬁ

&

Fig. 1. Map of northeastern Asia. Sampling regions for the five study populations are circled.
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Earlier, we identified relationships among five populations from a
morphometric approach (Nakamura, Kryukov unpubl). Beside, now we
use another nonmetric approach in parallel. In physical anthropology, this
approach has proven effective for establishing relationships among hu-
man populations. Comparing the incidence patterns of the supraorbital
foramen and the hypoglossal canal bridge between 71 populations, Dodo
and Sawada (2010) succeeded in depicting the relationships among all
major human populations. The results generally coincided with the phylo-
genetic studies based on mitochondrial DNA (Stringer, McKie 1996, Op-
penheimer 2004). Thus, we applied the cranial nonmetric approach in a
comparative population study on Jungle Crows. This method was never
applied to ornithology before.

In this paper we conducted a nonmetric morphological study on the
skull samples collected from five regions in north-eastern Asia. For this,
at first we compared incidence frequencies of 10 traits between juvenile
and adult sample and found changes accompanying growth of a skull.
Then we selected three traits more appropriate for examination of the dif-
ferences between populations. Finally, we tried to find out any geographic
patterns in the incidence frequency between populations for reconstruct-
ing the way of the species range settling.

Materials and Methods

Skull samples were collected from five regions (Fig. 1): Hokkaido (northernmost is-
land of the Japanese Archipelago), Sakhalin Island, the continental seaboard (facing
the Tatarsky Strait), west and southwest of the Sikhote Alin Mountains (around Kha-
barovsk and Vladivostok, respectively), and the Upper Amur River. Crow samples from
Hokkaido (abbr., Hok) were collected in box traps by the local government in 1989-
1990 (Tamada 2004). A list of presumed ages (adult/juvenile) for each specimen was
attached to the Hok series. The age estimation was based on inside coloration of upper
mandible: adult, black or dark gray without pink; juvenile, largely pink, or a mixture
of pink and pale grey (Svensson 1992). This criterion was adapted to crow samples col-
lected in Russian Far East.

Crows collected during the migration season (from October to April) were thought
to include contamination by crows from Sakhalin Island (Nechaev 1991). Crow samples
from Sakhalin Island (Sak) were collected in June 2007 by the first author, and crow
samples from the continental seaboard (Tat) and west and southwest of the Sikhote
Alin Mountains (Wsa) were collected in June and July 2009, and from Upper Amur
(Amr) in June 2012 by the second author. As a result of differences in the collection
methods, the Hok sample series contained a large number of juvenile crows but the
other sample series contained very few juveniles. While we collected skull samples,
except for Hok collection, we gathered DNA samples for molecular study.

To avoid interobserver error, as suggested by Ishida and Dodo (1990), scoring on
skull traits was performed by the first author only. Two kinds of needles (diameter 1.0
and 0.1 mm) were used to estimate the diameter of a hole, the depth of a convex, or the
height of a gap. Digital calipers, dividers, and a magnifying glass were used. We pre-
ferred 10 traits, as follows: spongy front, joint gap, convex seam, long double sulci, thin
process os lacrimale, elastic os palatinum, notched ramus mandibulae, supraorbital

Pye. oprumon. aypn. 2015. Tom 24. Dxcpecc-poiryck Ne 1147 1 847



foramen (abbr., SOF), septum, and pinhole in parasphenoid bone (PPB; Fig. 2-). The
presence or absence of each of the 10 traits was judged using the following criteria:

Spongy front: was recorded as being present if a large number of pinholes (diame-
ter ~0.1 mm or less) were observed in the forehead triangle zone (Fig. 2, in triangle;
absent).

Joint gap: was recorded as being present if a clear gap was present along the cra-
nio-bill border with a height difference >0.1 mm (Fig. 2, in rectangle; absent).

Convex seam: was recorded as being present if the seam line of cranio-bill border
formed a convex curve posteriad >1.0 mm (Fig. 2, in rectangle; absent).

Long double sulci: two parallel sulci start from the cranio-bill border and run to-
ward the bill top; it was recorded as being present if the length of one or both sulci was
longer than half of the breadth of the sulci (Fig. 2, in rectangle; absent).

Thin process os lacrimale: was recorded as being present if the thickness of the
process on one or both sides at the ends of the os lacrimale was <1 mm (Fig. 2A, in
ovals; absent).

Fig. 2. Plan view focusing on the frontal bone and its neighbors.
Process os lascrimale (in oval), supraorbital foramen on the right side
of the supraorbital margin (circled), frontal plane (in triangle),
and Joint (in rectangle). Double sulci start from the Joint and run toward
the bill top (in rectangle). Scale bars equal 5 mm are depicted in each figure.

Elastic os palatinum: the elasticity was estimated as follows: initially holding the
skull upright by hand, measuring the length of the os palatinum with the caliper bare-
ly making contact, and then holding the skull between the teeth of the caliper with the
slightest force and rechecking the length. If the difference between the two measure-
ments was >0.5 mm, it was recorded as being present (Fig. 3, indicated by an arrow).

Notched ramus mandibulae: was recorded as being present if a slit or notch was
noted on the inside margin of the ramus mandibulae in the front part of the lower
mandible and its depth was >1 mm (Fig. 4, in circle; present).

SOF: was recorded as being present if any foramen on the supraorbital margin
opened into the orbital cavity (Fig. 2, in circle; present).

Septum: was recorded as being present if an osseous dissepiment existed in the
inside orbital cavity between the foramen opticum and the foramen neuro-ophthalmici
(Fig. 5, in oval; present).
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Fig. 3. Right side view, hanging skull with caliper.
Os palatinum (arrow). Scale bars equal 5 mm.

Fig. 4. Plan view of the lower mandible from the upper side.
Bill sheath is taken off. Notch of the ramus mandibulae (citcled).
Scale bars equal 5 mm.

PPB: was recorded as being present if there was a pinhole in the parasphenoid
bone at the bottom of the cranium near the front end of the lamina parasphenoidalis
(Fig. 6, in circle; present). In the cranium of the Jungle Crow, two holes exist on the
right and left sides of the parasphenoid bone near the front end of the lamina paras-
phenoidalis. Each hole 1s a tuba auditiva (diameter > 1.0 mm). Moreover, some Jungle
Crows have a pinhole (nearly 0.1 mm in diameter) on the bottom of the parasphenoid
bone, where one tuba auditiva communis is observed instead of two tuba auditivas as
in other species (Leliévre 1978; Cracraft 1988; Mayr, Clarke 2003). F.Dzerzhinsky
(personal comm.) notes that PPB is not related to the tuba auditiva but represents a
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rudiment of the embryonic fissura basicranialis anterior, through which a “pocket
Ratke” penetrates into the skull and forms adenohypothesis there.

The upper or lower limit of criteria was expedient and set up temporarily. To test
for significant differences among populations and sexes, we used the program JMP
version 8.0.2.2 (SAS Inc.).

Fig. 5. Left side view of the orbital cavity. Septum (in oval).
Osseus dis-sepiments separate from the foramen opticum (left side hole)
and the foramen neuro-ophthalmici (right side hole). Scale bars equal 5 mm.

Fig. 6. Dorsal view, Pinhole in the parasphenoid
bone (circled). Scale bars equal 5 mm.

Results

Initially we needed to find any appropriate traits for distinguishing
juvenile skulls from adult ones and accurate comparisons among popula-
tions. In physical anthropology the traits that were observed solely in ju-
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venile skulls were excluded. We compared the juvenile and adult samples
of Hok series, because only Hok series contained many juvenile samples.
We only examined samples collected in breeding season that were ex-
pected to be free from a contamination of migrating Sakhalin crows.

Table 1 presents a summary of the comparison between adult and ju-
venile skulls for both sexes separately. No significant differences in fre-
quencies were noted between the sexes in either age category. According
to their growth patterns, the 10 traits were classified into three groups.
The first group included such traits as spongy front, joint gap, convex
seam, long double sulci, thin process os lacrimale, elastic os palatinum,
and notched ramus mandibulae. The frequencies of these seven traits de-
creased and reached zero by the adult stage. The second group included
SOF and septum, the frequencies of which increased with growth. The
third group was PPB. Its frequency did not change from the juvenile to
adult stages. In all traits, except for PPB, there were significant differ-
ences between adult and juvenile samples (Fisher’s exact test, P < 0.05).

Table 1. A summary of the comparison between adult and juvenile skulls

that were collected in breeding season in Hokkaido.
P: number of crania showing trait (present); O: number of crania actually observed.
In a few samples, some traits were not recorded because of damage during cleaning.
F: frequency of occurrence for the trait, in %. In all traits, except for pinhole in parasphenoid
bone (PPB), there were significant differences between adult and juvenile samples:
Fishet’s exact test, P < 0.05

Hok-male Hok-female
; Juvenile Adult Juvenile Adult
Traits (n=18) (n=9) (n = 26) (n = 16)

P/O F P/O F P/O F P/O F
Spongy front 14/18 78 0/9 0 19/26 73 0/16 0
Joint gap 14/18 78 0/9 0 18/25 72 0/16 0
Convex seam 12/18 67 0/9 0 12/25 48 0/16 0
Long double sulci 12/18 67 1/9 11 18/25 72 0/16 0
Thin process os lacrimale 9/18 50 0/9 0 23/26 88 0/16 0
Elastic os palatinum 4/18 22 0/9 0 7126 37 0/16 0
Notched ramus mandibulae* 2/8 25 0/4 0 4/11 36 0/7 0
Supraorbital foramen 3/18 17 6/9 67 5/26 19 1016 63
Septum 4/18 22 6/9 67  4/24 17 1115 73
Pinhole in parasphenoid bone 1/18 6 0/9 0 1/26 4 0/16 0

* Because of bill sheath was not taken off in the Hok specimens, “notched ramus mandibulae”
could not be observed clearly in many samples.

All the trait of the first group was vanished according to a progress of
ossification. The second group showed different feature. SOF: in some ju-
venile samples we found a hole in a thin transparent film (periosteum)
which jutted out from orbital cavity margin. A frontal diploic vein passed
through this hole in human skull (Dodo 1987).This hole would become
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SOF when this thin film is ossified. Septum: in the process of ossification,
an open window in the boundary of orbitas dwindles and there a stalactite
and stalagmite like structure comes out in the upper and under side of the
window frame. In some matured samples, dwindling windows were divided
by an osseous dissepiment, column like structure. The third group, PPB
showed no difference between juvenile and adult skull on appearance.

A comparison among the five crow populations was performed using
all of the adult samples that were collected during the breeding season.
Among the 10 traits studied, we choose SOF, septum, and PBB because
the seven traits in the first group were not observed in adult specimens.
Table 2 presents a summary of the comparison of five populations for both
sexes separately.

Table 2. Frequencies of three nonmetric cranial traits of adult crows collected

from five populations. All of the crows were collected during the breeding season.
Between neighboring populations, significant differences were detected using Fisher's exact test.
Only four cases were significant. Abbreviations and symbols are the same as in Table 1

Hok Hok/Sak Sak Tat Wsa Amr
Traits
P/O | F P PO | F|PO| F | PO| F|PO|F
Males (n=9) (n=34) (n=19) (n=16) (n=18)
Supraorbital foramen 6/9 67 ns 24/33 73 9/18 50 10/16 63 8/18 44
Septum 6/9 67 * 734 21 719 37 4/14 29 10/17 59
Pinhole
inthe parasphenoid bone g9 g w+ 3031 97 17/17 100 16/16 100 18/18 100
Females (n=16) (n=30) (n=17) (n=22) (n=16)
Supraorbital foramen 10/16 63 ns 23/30 77 7/16 44 13/20 65 8/15 53
Septum 11/15 73 ox 6/29 21 6/17 35 7/22 32 10/16 63
Pinhole

in the parasphenoid bone 0/16 0 e 29/29 100 17/17 100 22/22 100 16/16 100

*— P <0.05; ¥ — P < 0.01; ¥+ - P <0.001.

Significant differences between neighboring populations were detected
using Fisher’s exact test. The populations of Hok, Sak, Tat, Wsa, and Amr
are scattered in serial order; therefore, pairings in the tests were Hok/Sak,
Sak/Tat, Tat/Wsa, and Wsa/Amr (Fig. 1). None of the tests found signifi-
cant differences except for four cases in the Hok/Sak pairing (Table 2).
The frequency of SOF showed a random and homogeneous distribution
among the five populations. The frequency of septum demonstrated a clear
difference between Hok and Sak, but no differences existed among the
four Russian populations. The frequency of PPB demonstrated a more dis-
crete gap between Hok and the four Russian series than that of the sep-
tum. All of the Hok samples were scored as absent regarding PPB and all
of the other samples (Sak, Tat, Wsa, and Amr) were scored as present, ex-
cept for one adult male sample from Sak, which was collected in June in
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southern Sakhalin (310 km north of the La Perouse Strait). In every popu-
lation no significant differences were observed in the frequencies between
sexes.

We tried to find out any sign of gene exchange between Sakhalin and
Hokkaido. To compare the frequency of PPB among all of the Hok sam-
ples, we classified them into eight groups by three categories: male and
female, juvenile and adult, breeding season and nonbreeding season (Ta-
ble 3). In every group, no significant differences in frequency were detect-
ed between the sexes. During the breeding season, two PPB-present sam-
ples were observed among the juveniles: one from 18 males and one from
26 females that were trapped in August in central Hokkaido (290 km
south of the La Perouse Strait). During the nonbreeding season, additional
PPB-present samples were found in every group.

Table 3. Comparison of the frequency of a pinhole
in the parasphenoid bone (PPB) between birds collected
during the breeding season and nonbreeding season

in the Hokkaido series.
Abbreviations and symbols are the same as in Table 1

Hok-male Hok-female

Juvenile Adult Juvenile Adult

Period of the year (n=34) | (1=22) | (n=38) | (n=35)

PO|F |PO|F|PO|F|PO|F

Breeding season 1718 6 09 0 1/26 4 0/16 O
Nonbreeding season 2/16 13 4/13 31 2/12 17 3/19 16

In addition, we examined 20 juvenile skulls collected in Russia for
PPB and we verified the presence of PPB in every juvenile skull. In the
four Russian populations, both adult and juvenile Jungle Crows possessed
the PPB trait. No significant differences were observed in the frequencies
between sexes.

Discussion
Comparison among five crow populations

In physical anthropology, SOF is classified in the hyperostotic category
on the basis of its developmental nature and is considered closely related
to genetic background (Dodo 1987). The incidence frequency of SOF is rel-
atively independent of environmental conditions, such as diet (Dodo, Ishida
1990, Ossenberg et al. 2006). In ornithology, SOF, septum, and PPB have
not been studied before and their functions are not known. The four Rus-
sian regions in this study (Amr, Wsa, Tat, and Sak) are distributed in an
approximately longitudinal direction and their climate types change
steadily from a severe continental climate to a mild oceanic one (Fig. 1).
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The measurements in a cranial metric study showed a longitudinal cline
(our unpubl. data). However, the frequency distributions of SOF, septum,
and PPB did not show any clines, but randomness or constancy instead
(Table 2). This difference suggests that in Jungle Crows, these three traits
serve a little adaptive function if any.

Table 2 shows that almost all of the statistical tests found no signifi-
cant differences, except between the Hok and Sak populations. For these
populations, significant differences were noted in septum and PPB in both
sexes simultaneously. If the manifestation of septum and PPB is related
to genetic background, then do these clear differences indicate that the
Hokkaido and Russian populations belong to different lineages? Despite
the absence of a significant difference in SOF between Hok and Sak, we
suggest that they do. Among the five populations, the incidence frequen-
cies of three traits demonstrated different patterns: SOF was homogene-
ous to some degree, septum was highly variable, and PPB was the same
among all of the Russian populations, which were clearly different from
the populations in Hokkaido. We consider that the degree of gene expan-
sion 1s responsible for these differences: the appearance of SOF reflects an
old event and this trait is now widely distributed; otherwise it may repre-
sent the ancestral state of this feature. In contrast, the appearance or dis-
appearance of PPB was the most recent event and at present, this trait is
found only in limited regions or one region. The geographic patterns in the
incidence frequencies for septum and PPB do not support drawing a bor-
der between two recolonization movements around central Sakhalin or
across the Tatarsky Strait but implies such a border across the La Per-
ouse Strait. A craniometric study that we conducted reached the same
conclusion (our unpubl. data).

Seasonal change in PPB in Hokkaido population

The frequency of PBB did not change from the juvenile to adult stages.
It seems likely that this trait is completed in early stages of growth, i.e.
pre-fledgling stage.

Winter migrations from Sakhalin Island to Hokkaido were suggested
by Nechaev (1991) and observed by Ueta (2008). In view of the considera-
ble number of Sakhalin crows that migrate to Hokkaido during the non-
breeding season, the influx of PPB-present crows from Sakhalin Island
probably has caused an increase in the frequency of PPB (Table 3).

During the breeding season, the existence of three unusual samples
(two PPB-present Hok juveniles, Table 1, and one PPB-absent Sak adult
male, Table 2) cannot be ignored. The two PPB-present juveniles from
Hokkaido were collected in August, and they were therefore 2-3 months
old. Even though they bore the PPB trait, it is unlikely that they were
born in Sakhalin Island and flew across the La Perouse Strait (width
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42 km). We hypothesize that they were born in Hokkaido from a PPB-
bearing parent or parents. The PPB-absent adult on Sakhalin was collected
during the breeding season; consequently, it had a chance to breed there.
These observations may be considered as an evidence of introgression be-
tween the two island populations in both directions.

Discordance between nonmetric craniological
and phylogenetic approach

Our nonmetric craniological approach presumes the existence of two
distinct groups: Russian group and Japanese group both face each other
across the La Perouse Strait. But our molecular phylogenetic approach
(Kryukov et al. 2012) demonstrates another feature: Jungle Crows show a
low level of differentiation throughout its range. Almost all mitochondrial
sequences are united in one phylogenetic group without major substruc-
turing with only one exception concerning the population of the Cheju Is-
land. All haplotypes are weakly divided into two groups — mainland and
island groups. Within Sakhalin we found no pronounced genetic differen-
tiation, neither between Sakhalin and Hokkaido.

We consider that this discordance is induced by two factors, a differ-
ence in nature of approaches and a peculiar situation of Jungle Crows un-
der climatic oscillation in Pleistocene.

In general, morphological traits are overlaid with the newest modifica-
tions upon the old ones which are eliminated entirely. Any trait conserves
the latest reconstructions. Morphological presumption is effective only
about the Holocene event, but would not be a powerful tool to assume an
event of pre-LGM period. On the contrary in genetic approach, any muta-
tion is conserved cumulatively and equally in mtDNA: there is no discrim-
Iination between the newest mutations and the old one. Present geograph-
ical distribution of haplotypes reflects all the changes of spatial distribu-
tion and gene exchange that happened in the past, not only in the Holo-
cene but also including the Pleistocene.

Ecological demands for breeding of Jungle Crows and geographical
character of refuge area is another factor. In repeated glacial periods of
the Pleistocene, Jungle Crows had to retreat from the northern frontiers
and were forced to survive in southern refuges. Compared to related spe-
cies Carrion Crows Corvus corone, Jungle Crows prefer a highly concealed
nest site in the forest and need a milder climate because their just hatch-
ing nestling is stark naked (Nechaev 1991, Miyazaki 2009). In the case of
Carrion Crows it can nest in sparse forest, even in isolated deciduous low
tree in open land and their just hatching chicken is covered with down. In
every region the hatching of Jungle Crows occurs later than that of Carri-
on Crows, ca.2 weeks in the North (Nechaev 1991) and ca. 4 weeks in the
South (Tamada, Fujimaki 1993, Nakamura 2000). As a result, Carrion
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crow could reach as far to the North in its distribution as Chukotka pen-
insula at present. Therefore, it seems likely, the refuge of Carrion Crow
would include relatively more cold and dry habitat than that of Jungle
Crows. During ice age a vast plain emerged from the continental shelf of
East China Sea owing to a descent of sea level. Korean-Tsushima Strait
changed to a narrow stream/isthmus and lost its role of geographical bar-
rier. As a result there appeared one united refuge: southern Korea, East
China land and southern Japan (Ohshima 1990). Optimum habitats for
Jungle Crows spread along the seacoast of Southern Japan and East Chi-
na land (Ray, Adams 2001). This geographical configuration made possi-
ble to exchange gene between mainland and island group. When the ice
age ended, the East China land and the isthmus disappeared. Then the two
groups were isolated and the expansion of distribution range began. And
when the next ice age started, the gene reshuffling process was repeated.
It seems likely that this scenario could explain the phylogeographic spe-
cial feature of Jungle Crows: a low level of variation and differentiation due
to ancestral polymorphism supported by gene flow between populations.

Conclusions

The powerful high and large bill of Jungle Crow is well adopted to use
different kinds of hard food such as nuts and seeds, braking tree branches
in agonistic behavior, etc. So the most of the features under our study
should be related to such adaptations. However our approach was concen-
trated on revealing geographic variation along limited set of populations.
Our finding of the difference between Hokkaido and Sakhalin crow popu-
lations by such tiny cranial features as shape of septum and pinhole in
parasphenoid bone, even though the adaptive functions of these traits are
unknown at present, implies a border of two recolonization waves in Holo-
cene periods. Further complex morphological, ecological and genetic studies
are needed to better understanding such processes.
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Summary

Jungle Crow Corvus macrorhynchos Wagler, 1827 is widely distributed in East Asia, but
no so far to the North. It requires dense forest and rather mild climate for breeding, therefore
during the ice ages they vacated around the Japan Sea Rim in favor of southern refuge located
around the East China Sea. After the Last Glacial Maximum, Jungle Crows began to recolo-
nize the north-eastern Asia presumably via two routes: one via the Japanese Archipelago, and
the other via Ussuriland (Nechaev, 1971). This might lead to appearance of two subspecies: C.
m. mandshuricus and C. m. japonensis. We attempted to find out any new features in purpose
to reveal a place where these two recolonization movements have encountered. Detailed analysis
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of delicate differences in the skulls of five populations of Jungle Crow from Primorsky, Khaba-
rovsky, Amur regions, Sakhalin and Hokkaido islands was conducted. Based on 197 cleaned
skulls, 88 from females and 109 from males, we determined incidence frequencies for 10 char-
acters which provide adaptations of the species’ strong bill. 7 features were revealed in juve-
niles only, frequency of the two others change during the life, and for the remaining stay sta-
ble. No difference between males and females was found. For frequencies of pinhole in paras-
phenoid and septum shape in orbital cavity, we found a significant difference between Hok-
kaido and Sakhalin populations, while for all other characters studied and between other pop-
ulations, differences were not significant. The results obtained do not correspond neither to
subspecies subdivision for C. m. mandshuricus and C. m. japonensis, nor to previous genetic
data by mitochondrial cytochrome B gene which revealed an island and mainland groups of
haplotypes (Kryukov et al. 2012). In the same time, as a result of using the phenetic (nonmet-
ric morphological) study on the skull, we show that two movements encountered at the La
Perouse Strait. Furthermore we found an indirect evidence for current introgression between
Sakhalin and Hokkaido populations.

DeHEeTHUYECKHUI AHAJIN3 Y€pPENna BHIABIAET PA3JIUYHE MONYJIANMUN
OoonpmexaI0BONM BOpPpOoHbI Corvus macrorhynchos
Xorrkauno u Caxaauna

C.Haxamypa, A.Il.Kpoxkos

Bonbieriosass sopoua Corvus macrorhynchos Wagler, 1827 mmpoko pacipocTpa-
HeHa B BOCTOYHOM A3WM, HO He 3aXOIUT JaJieKo Ha ceBep. JJia ruesqoBaHus eif HeoO-
X0IMMa JpeBecHasl pacTUTEIbHOCTD, 1 II0[] BO3JeMCTBHUEM JIEJHUKOB U3-3a Jerpa alluu
JIeCOB OHa ObLIIA OTTECHEHA IIPeIIoJIOKUTEIbHO B bacceiin Bocrouno-Kuratickoro mops.
[locme maxkcumyMa mocaeqHErO OJIedeHEeHHUsI OHAa PacCesInIach Ha CeBep IIPeaIIOJI0MKH-
TeJILHO ABYMS IIyTSAMH: BI0Jb MaTepuka u dyepesd Amonckue octpoBa (Heuaes 1971). C
9THM CBsi3aHo Haamuue AByxX moasumaoB: C. m. mandshuricus m C. m. japonensis. B mo-
IIBITKE HAWTYU HOBBIE IIPU3HAKU, YTOOBI OIPEIeIUTh MECTO BCTPEUYM ITHUX BOJIH paccesie-
HUS, IPOBEIEH aHAJIN3 TOHKUX PA3JIUYHMA B CTPOEHUU KOCTEM uepemna y MISTH IIOILyJId-
Ui OOJIBIITEKJTIOBOM BOpoHBI 3 [IprmMopckoro m Xabaposckoro Kpaes, AMypcKoi obJia-
cru, Caxanmua um Xokkaino. Ha ornpenapupoBanubsix 197 yepernax, 88 or camios u 109
OT CaMOK, OIIpeJIeJIeHbI YacTOThI IIposiBeHusa 10 IIpU3HAKOB, 00eCIeUYNBAOIINX A AIITHB-
HOCTH MOIITHOTO KJII0OBA JaHHOro BHAa. VM3 HuUX 7 IPU3HAKOB MPOSIBJIAIOTCS TOJIBKO Y
IITEHIIOB, YaCTOTa ABYX MEHSETCS C BO3PACTOM H JIS OTHOTO OCTAETCS IIOCTOSHHOM. Y
CaMITOB ¥ CAMOK IIPU3HAKU IIPOSBJIAIOTCA oquHaKoBo. [lo yacTore BcTpeuaemocTu OyJia-
BOYHOI'0 OTBEPCTHUS B IMapaceHouIe U IMePeIoOHKN B MEKIJIA3HUIHOM IIeperopogxe 00-
HapPY’KeHO 3HAYNMOe pasjindre Mekay momy saiuavu Caxannia u XOKKaI0, Toraa Kak
0 OPYTUM OPHU3HAKAM M MEMKIY OCTAJILHBIMH IIapaMU IIOILYJISIIUHA Pa3JIndus CTATH-
CTHYECKN He3HauumMbl. llojiydeHHBIE pe3yabTaThl HE COBIIAMAIOT HU C IIOIBHIOBBLIM [e-
nenuem Ha C. m. mandshuricus u C. m. japonensis, HU C IIOJIyYeHHBIMU paHee TeHeTH-
YeCKMMH JTAHHBIMH 10 MuToxoHApHaabHok JIHK, BEIgBHBIIMMM OCTPOBHYIO M MaTepH-
KoByio rpyunsl ramtotunoB (Kryukov et al. 2012). B To ke Bpems1, pe3yJIbTaThl IIprMe-
HEHHOI0 HEMETPUYECKOr0 MOPdoIormuecKkoro (peHeTHYeCKoro) MOy ISIIMOHHOI0 aHAJIH-
3a 4Jepelra II03BOJISIOT JIOKAJIM30BATh MECTO BCTPEUYM JIBYX BOJIH pacCceIeHHs B paroHe
mposuBa Jlamepysa, XOTsT COBpeMeHHBIN MOTOK T'€HOB HUBEJINPYET oTH Pa3JIUUMS.
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Ilocmynuna 8 pedaruyuio 3 uions 2015

Cesepunrii 0eper HeBckoii ry0bI M3gaBHA CYNTAETCS OJHUM M3 OCHOBHBIX
MeCT MUTPAIIMOHHBIX CTOSHOK M THE3JI0BAHHS PAa3HBIX BUI0B BOJOILIABA-
IOIINX M OKOJIOBOJHBIX IITUIL B BocTouHOM yactu Punckoro 3aamsa (Maub-
vyeBckuit, Ilykunackmuit 1983; Koysos, KpaBuyk 2010). BamkHBIM y4uacTkOM
9TOM TEPPUTOPUU SBJSETCS 3aKA3HUK pervoHasibHOro 3HaveHus «Cesep-
Hoe mobepeskbe Hescroii ryosm. TpocTHHKOBEIE 3apocin cpeau OOIIMPHBIX
MEJIKOBOIHUM CO3Ial0T 34eCh OINTHUMAJIbLHBIE YCJIOBUA HJIA T'HE3T0BAHIS IIe-
JI0TO psafa mTuil, B yactHocTu domru Podiceps cristatus n swicyxu Fulica
atra, OJst KOTOPBIX TPOCTHHUKH CJIyskaT xopoiuM yEpbiTrueM (Tomuma 2011;
Jlebemnrit, CepebpsaxoB 2011). Ha oTkphITOM Boe HpenMyIeCTBEHHO T'He3-
IATCA YaMKW M KPAYKH, ¥ B UX KOJOHHUAX TaKyKe YacTO paclojaraioT CBOU
THE3Ma YOMTU M JIBICYXU. TaKoM BBHIOOP MecTa THe3JOBAHUS O0YCJIOBJIEH
TeM, UTO Ya¥KN ¥ KPAYKN AKTHUBHO 3AIHUINAIOT TEPPUTOPUIO BOKPYT T'HEST
OT XHUIIHUKOB, IJIaBHBIM 00pa3oM oT BopoH u JyHei ([lebesniii, Cepebpsi-
koB 2011; I'ostoBuua 2012).

MonuTopunar murpamuu ntuil B Hesckoit ryde Begércs peryaspao (Ko-
y30B, KpaBuyk 2010; PeimreBuu u ap. 2012; Koyso 2012). IIpoBogsrcs
TakKe YIEThl BOOSIHBIX IITUIL B Pa3JIHUYHBIX parioHax Hesckoii ryObl B mme-
puoxn raesgoBanusa (Menbiurkosa 1999; Koysos 2012). Yare Bcero, ogHa-
KO, TaKHe YYETHI IIPOBOIATCA ¢ Oepera. YUETUuMK JIUIIL HAOJ0gaeT ITUIL, B
TOM YHMCJI€ BBIBOIKHM, a MHOIIA W THE3a, C UCI0Jb30BAHNEM OMHOKJIS MJIN
OO30PHOM TPYOBI C CYIIIN, UTO CBS3AHO C OOJIBIIION TPYIOEMKOCTHIO YUETOB
THE3 HeIIOCPeACTBEHHO B TPOCTHHKAX M Ha IIOBEPXHOCTH BOAbI. Pesyibra-
Thl TAKUX YYETOB IIO3BOJIIIOT B I[€JIOM OIIPeNeJINTh BHIOBOI COCTaB pas-
MHOKAIOIINXCSA OTHUII, OJHAKO He II03BOJIIIOT TOYHO OIEHHUTH MX YHCJIeH-
HOCTb U BBISICHHUTH OHMOTOIIMYECKOe paciipeieseHie THESI.

B xome marero mcciieioBaHHS CILIOIIHBIE YYETHI THE3[ IIPOBOIUJINCH
HeIIOCPeICTBeHHO Ha akBaTopuu HeBcKoi ryObl, IPUMBIKAIOIIEH K CYXO-
IIyTHOM I'PaHHIle HA3BAHHOIO BHIIIE 3aKA3HHUKA, UYTO IIO3BOJIMJIO HE TOJILKO
OIIpeJIeINTh BHUAOBOM COCTAB THE3NAIIMXCA B JAHHOM paMoHe IITHUIl, HO U
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OIIEHUTh YHCJIEHHOCTh I'HE3J] Ha HEKOTOPHIX yUacTKaxX, BeJIUYNHY KOJIOHUH,
a TakiKe OIIpeIeJINTh HEKOTOphle MapaMeTpPhl THE3I0BAHUSI: PACIIOJIOMKEHE
M CTPOeHHe THE3N, CPOKU THEe3J0BAHHUSA W BEJINMYHHY KJIAIKKU. TeM caMbIM
HaIma paboTa BHOCHUT CYIIIECTBEHHBIH BKJIAJ B XapPaKTEPUCTHUKY BHIOBOTO
cocTaBa ITHUII, THE3IAIMNXCA B IpUOpeskHBIX 30Hax MDHHCKOro 3ajmBa, a
TaksKke IMO3BOJIUT B OyOyIlleM IIPOBOAUTH HA MEJKOBOAbEe, IPUMBIKAOIIEM K
3aKa3HUKY, MOHUTOPUHT BHUJI0BOTI'0 COCTaBa BOISHBIX IITHII.
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Puc. 1. Mecronoaoxkenue 3akasuuka «CesepHoe mooepexbe HeBckoit ryOpm.

Paiion mccinengosanuda

HccnemoBanme mpoBOMUIOCH HA MEJIKOBOIbAX BO3JI€ KOMILIEKCHOI'O IOCYIapCTBEH-
HOTO IIPUPOTHOI0 3aKa3HUKA perruoHaJIbHoro suaveHns «CeBepHoe mobdepesxbe HeBckoit
ryobp. 3akas3Huk pacrtosioxkeH B [Ipumopckom patiore ropoma Caukr-IlerepOypra mesxmy
nocénkamvu Onpruso u JIucuit Hoce, rosxuee IIpumopckoro mocce. PacturesrsHocTs 3aKas-
HHUKA IIPe/ICTABJIeHA MEeJIKOJMCTBEHHBIMHU ¥ XBOMHBIME JIECAMHU C IIpeodiagaHueM depes-
HSKOB, €JIbHUKAMU, COCHIKAMM, YePHOOJBITAHUKAMU; COXPAHUJINCH YYACTKU IITHUPOKO-
JINCTBEHHBIX JIECOB C IOYKHBIMH JIyOpaBHBIMU BHUIAMH B TpaBsHOM spyce. OO0Imast 1mio-
manb 3axasdauka 330 ra (Armac OOIIT... 2013). Boabiias yacth IpUOpPEsKHBIX MEJIKO-
BOJIMHM 3aKA3HUKA 3aHATA OOIIMPHBIMU I'YCTBIMU 3aPOCJIAMI TPOCTHUKA OOBIKHOBEHHOI'O
Phragmites australis. Ero 3apocian uepenyoTcs ¢ OOIIHPHBIMH YYACTKAMH OTKPBITOM
Boxbl. IIpeobmamarolnuM BHAOM HAIBOMHON PACTHUTEILHOCTH HA ILJIECAX SIBJISAETCSI Ka-
MBITIT 03EpHEBIN Scirpus lacustris. Tax:ke B 30He MeJIKOBOAUI BCTPEUAIOTCS HEOOJIBITHE
3apociu poro3a Typha spp., 0OBIYHO B CMEIIAHHBIX 3aPOCJISAX C TPOCTHHKOM.

Marepumanbsr u MeTOIBI

Crutonrasie y9€ThI THES BOASHBIX IITHIL HA YYACTKAX MEJIKOBOIbSA Y 3aKa3HUKA Be-
auchk co 2 mioHg 1m0 10 uoHg u ¢ 24 mo 27 uoiad 2013. YuéTsl TpoBOOUINCH HA OOHOU 1
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TOI sKe TePPUTOPHHU JBA pasa JJIS TOTO, YTOOBI BHISBUTH KAK PAaHHNE, TAK U MO3THUE
rHE3Ta, TAK KaK CPOKM Havasia THe3[I0BAHUS MHOTUX BOOILIABAIOIIUX IITHUI] PACTAHY-
THI, ¥ HOBBIE THE3TA MOTYT IMOSIBJISATHCA ¢ KOHITAa Mas 1o uoJb (ManbueBckuis, [lykun-
cxuit 1983; Menbmmurosa 2005). [yy6mma Bogbl B paitoHe MCCIEIOBAHUSA He IpPeBHIIIa-
aa 1.2 M, m0aTOMY YyYE€THI IIPOBOAUJINCH IIEIIIKOM, B PHIOOJIOBHOM KoMOmHe30He. Oormas
IJIONIAb TeppUTOpUU yuéToB coctaBmia 2.4 kM2, KoopauHaThl KaKIoro rHesga 3aHo-
cunuck B GPS-maBuratop. Bo Bpems yuéra ormMedasioch YMCJIO SUIL U CTEIIEHb HACHU-
SKEHHOCTH SIUII, OIpeaesIaBIIeiicss ¢ moMolibio «Boguoro recta» (Ar, Rahn 1980; Reiter,
Andersen 2008). Jlisa kaskmoro rHes3ga ormevasicsa omoromn. J[1s BeIUMCIIeHHs cpegHein
BEJIMYMHBI KJIAAKU JJIA KAKI0T0 BHIA OBLIM B3STHI T€ THE3A, B KOTOPBIX SHIIA MMEJIN
He caMyl0 PaHHIO CTaaui0 HacukuBaHUA. [Ipy mpoBeleHNH MCCIeTOBAHUSA HCIIOJIB30-
BAJINCH JTUHENKA, IMTaHreHInpKyJib, GPS-maBuraTrop, OMHOKIIb.

PesynrsTaTh

Bcero 3a gBa yuéra 0b1710 yureHo 185 ruésn, m3 Hux 115 rHé3nm yoMru
Podiceps cristatus, 45 — uépuoit kpaurku Chlidonias niger, 12 — nvicyxu Fu-
lica atra n 12 — o3épuoit uaviku Larus ridibundus (cm. Tabmuiry). Taxum
00pa3oM, 00JIbIIIe Bcero OBLIO THE3T YoMI — 62.2% 0T Bcex HalJeHHBIX.

KoAmvgecTBO HAMACHHBIX THE3A B PA3HBIX OmoTOIax

Bua O6u.|,e§ Hé3ga B TPOCTHUKOBBIX rHé3,lJ,?
4yncno rHésn 3apocnsix Ha OTKpbITOM BoAde
Podiceps cristatus 115 90 25
Fulica atra 12 7 5
Chlidonias niger 45 0 45
Larus ridibundus 12 0 12

Osépuble yaliky 1 YEpHBIe KPAUYKU THE3IUJINCH B eJUHON KOJOHUH,
PAacCIOJIOKEHHOM Ha OTKPBITOM BoJe cpenu KypTUH kKambimiia. Kosiorus pac-
mojarajiack B 220 m ot Oeperopoii auuauu. OT Oepera e€ 3axphIBaJIN 3apocC-
11 TpocTHHKA. K KoJIOHMM Kpavek U YaeK IIPUMBIKAJIA, PACIIOJIOMKEeHHAI Ha
OTKPBITOM BOJE KOJIOHHS 4YOMT, cocrosinas u3 21 raesga. Kosorus paco-
naragack B 200 m ot Oeperosoii auanu. OT Oepera e€ Tak:ke 3aKpHIBAJIH
TPOCTHUKHU.

Tpu apyrux KOJOHHN YOMT PACIIOJIATAJINCH B CAMHUX 32POCJISIX TPOCTHU-
ka. Bropasa xosouus cocrostyia u3 32 raésn, oHa pacmosarajack B 280 M oT
Oepera. Tperbsa KosloHHA cocTosyia M3 12 rHE3m u pacmosiarayiack B 180 m
oT Oepera, yerBepTas — u3 43 raé3n u B 450 M ot Oepera.

IIaTe rHE3T YOoMTU OBIIM YCTPOEHBI B KOJIOHUN YEPHBIX KPAUeK 1 03EP-
HBIX YaeK, 2 M3 oTUX D THE31 ObLIM HaliaeHbl B uoJe. Eié 3 oqmHOYHBIX
rHe3Jla YOMTHM pacIliojiarajich Ha OTKPBITOM BOJie K 3amaay OT KOJIOHUU
YEPHOU KPAYKU U 03EPHOU YaUKHU.

YeTeIpe rHE30A JIBICYXH PACIIOJIATAJINCH B KOJIOHHUH YOMT, PACIIOJIOMKEH-
HOM Ha OTKPBITOM BOJe PSAJIOM C KOJIOHMEM Kpadek W 4Jaek. Jpyrue omu-
HOYHBbIe THE3Ta PAacIIojiaraJinch B TPOCTHHUKAX: OJTHO K C€BEPO-BOCTOKY OT
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YeTBEPTON KOJIOHUHM YOMT, JIpyroe, O0OHapy:KeHHOe B HI0JIe, Paclioyiarajoch
B caMoOl KOJIOHUH; eIle€ OJTHO HAXOJWJIOCh B TPOCTHUKAX K IOr0-3arajy OT
KOJIOHMH Kpauek 1 Yaek. Kpome Toro, oaHo HOBOe T'HE3I0 JIBICYXH 00HAPY-
sKeHO B KOJIOHUM KpaydeK M YaeK U eIlleé OJJHO HalJieHO B HI0Jie B KOJOHUU
YOMI' Ha OTKPHITON Bode. Tpum THe3ma JBICYXU HaWOeHbl B TPOCTHUKAX B
TpeTbeU KOJOHUUN YOMT.

B xome mccitemoBaHMs cocTaBJIEHBI KapThl, HA KOTOPBIX 0TOOPAKEHO Me-
CTOIIOJIOMKEHHEe THE3, a TaKiKe I'PAHUIILI THEe3T0BbIX KOJIOHUHN (puc. 2-4).
['mé3ma Ha kaprax 0003HAUYEHBI TOUKAMU PA3HOIO IIBeTa: KpPacHBIE — YEp-
HOI KpadvKu, Oesible — 03EPHOM YarKH, sKEJIThIe — YOMIH, 3eJIEHbIe — JIBICYXH.
Kosmormm NeNe 1, 2, 3 u 4 — komouun yomru. Kosorma Ne 1 pacmosioskena
Ha OTKPBITOM BOJIe Cpelu 3apocjiell KaMbIllla 03€PHOT0, OCTaJIbHBIE TPU KO-
JIOHUU HAXOOSATCSI B KyPTUHAX TPOCTHHKA. Bejibie MHOrOyroJIbHUKN HA PH-
CyHKe 2 — 00J1acT yU€TOB, KpacHbIe — IPAHUIILI 3aKa3HHUKA.

['mésma JoMru mpeacTaBJIAaNd COOOH IIJIAByYHE IIOCTPOMKM M3 IIPOIILIO-
FOQHEr0 TPOCTHHKA C IIPHUMEChI0 3€JIEHBIX YacTell pacTeHWH, I'JIABHBIM 00-
pasom u3 poxa KyBHIMHOK Nymphaea (puc. 5). I'Hé3ga apicyxu OBLIM IIO-
CTPOEHBI 13 MPOIILJIOTOJHET0 TPOCTHUKA ¢ HEOOJIBIITUM KOJIMYECTBOM pOrosa
Typha (puc. 6). 'méaga uépHoit Kpaukm (puc. 7) ¥ O3EPHOUM YaHKHU IIpend-
CTABJISLJIN COOOI IMOCTPOMKM M3 IPOIILJIONOJHEr0 TPOCTHHKA. Beero 06110 00-
HapyskeHo 136 THE3O ¢ KJIagKaMu, n3 HUX 18 KaaJgoK Y€épHoil kpauku, 106
KJIaJJOK YOMTH, 8 — JIBICYXU U 4 — 03E€PHOM YalKU.

Puc. 5. I'uespo womru Podiceps cristatus. Puc. 6. I'uespo avicyxu Fulica atra.
8 mrons 2013. ®oto FO.M.Muxariaosa. 11 mrona 2013. ®oto FO.M.Muxaiaosa.

Hacu:xeHHOCTD AHUIT B KOJIOHHSAX YOMTH BO BpeMsS IIEPBOTO yU4ETa Baphb-
uposaJia oT 5 110 14 cyT, cjaenoBaTebHO, HACUKUBaHIEe HA4YaJ0Ch B IEPHO/T
¢ 22 maga 1o 2 uoug. HacmixkmuBauue B rHé3max 4€pHOM KpayKy HAYaJIOCh B
nepuon ¢ 28 mag mo 1 mioHs. O3épHble Yaliky HavaJId MHKyOarmo 26-27
Mas (TaHHbIe 110 4 00HAPYKeHHBIM THE3IAM C KJIagkamu). JIsicyxu Havyaam
HacH:KHUBaHUeE B Iepuo ¢ 27 Masd 110 2 UI0HS.
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Puc. 7. I'uéspa uépuoii kpauku Chlidonias niger. 2 urons 2013. ®oro D.M. 3afHAIYTAUHOBOI.

Jl1s BeIUmMCIeHNA cpeqHell BeJIMYMHEL KIIAOKH IJII KaKI0T0 BHIA OBLIN
B3STHI Te€ THE3QA, B KOTOPHBIX AHIlA YKe ObLIM HECKOJIBKO HacH:KeHbl. duciio
SIUIL B THE3MAX YOMTH B 4 KOJIOHUSIX BapbHPOBAaJO OT 1 M0 5, B cpeaHeM Co-
crasuB 3.7 (n =70). CpenHasa BeJIMUMHA KJIAJKKW B THE3IaX, PACIOJIOMKEH-
HBIX B TPOCTHHKAX M B KOJOHUU ITHUII-IIOKPOBUTEJel (YEPHOM KpauyKu Hu
03€pHOI YaWKHM) CYIIeCTBEHHO He pasamyasiachk. B rHésmax Jibicyxu OBLIO
or 1 go 8, B cpenueMm 4.7 aina (n = 7). Benrnunaa Kaagxy 03€pHOM YaliKu
cocraBJiayaa oT 1 1o 4, B cpemaem 2.5 giira (n = 4), YEpHOM KpadvyKku — oT 1
1o 3, B cpequeM 2.3 aita (n = 12). BeanuuHbl KiIaJ0K B palioHe HCCJIEI0-
BaHHS OBLIM TUOWYHBIME MJIg u3ydeHHBIX BugoB (MBanos, Kosmosa u ap.
1953; Uapnués, Ouuur 1982; Mansuesckuii, [Ilykunckuit 1983, Psabuies,
2001), yTO CBUIOETEJIBCTBYET 00 OTCYTCTBUU YCHUJICHHOI'O BJIUSHUS XUIITHU-
KOB Ha YCHEIITHOCTb THe3J0BAHUs, TAKIM 00pa3oM BO3MOKHOCTH THE3IUTh-
CsI B MHOTOBUIOBBIX KOJIOHHSIX UM OOIIMPHBIX TPOCTHUKOBBIX 3aPOCJIAX SIB-
JIsieTcsa OJIaroIpPUATHBIM (paKTOPOM IJIsI YCIIEIITHOIO PA3MHOMKEHUS IITUIL B
paiioHe 3axasuuka «CeBepHoe mmodepesrbe HeBcKoit ryObD.

SakJjgwoyeHUueE

HccnemoBanuss BHIOBOIO COCTaBa M OCOOEHHOCTEHM TEpPUTOPHUAILHOIO
pasMelleHus BOOSHBIX IITHI[ Ha THE3J0BAHUM, a TAKKe HN3yUeHHe CPOKOB
MX THE3JO0BAHUSA BAKHBI JJIS IIOHUMAaHNIA UX OMOJIOTHYECKUX 0COOEHHOCTeH
U IIJIAHUPOBAHUS MEPOIPUITHUH 10 OXpaHe MEeCTOOOUTAHUMI 3TUX BUJIOB.

OOmIrpHbIe MEJIKOBOOLSA 3aKa3HUKA, 3apOCIINe TPOCTHUKOM U KaMBbI-
III0OM, TIPECTAaBJIAIOT cOO0M MaeaJsbHBIE OMOTOIIBI JJIsI THE3J0BAHUS TAKHX
BHUOB, KaK YOMra, YépHasI Kpauka, o3épHasd Jaika u Jeicyxa. Ocoboe 3Ha-
YeHNe TPOCTHUKOBLIE 3apPOCJN MMEIOT JJIS YOMTHU, TAK KaK SIBJISIOTCS JJIS
Heé oCHOBHBIM TrHe3moBbIM OmoromoM (MaspueBckuit, Ilykuuckuin 1983;
Knoumos u gp. 2000; Menpmmkosa 2005; Tomuma 2011). Jloxasamo, uto
VHUYTOMKEHNE TPOCTHUKOBBLIX 3apocjiedl Ha BOJOEME IIPHUBOIUT K 3HAYU-
TeJHLHOMY CHHUKEHUIO YMCIeHHOCTH THe3aamuxces map (Augpees 2014).

1 864 Pye. oprumon. scypn. 2015. Tom 24. Dxcrrpecc-soiryck Ne 1147



OTKpBITEIE YYACTKM BOABI ¢ KyPTHHAME KaMBIIIIa, PACIIOIOMKEeHHEIE Cpe-
I TPOCTHUKOBBIX 3apOCJIe, IIPUBJIEKAaTeJIbHBI IJI CAMBIX PA3HBIX BHI0B
BOJSHBIX IITHUIL. B TAKKX yCIIOBUAX KOJOHHSA KpPaveK W YaeK IPUBJIEKaeT Ha
THe3J0BaHWe U JPYTUX IITHI, B CJIydyae HAIIero HCCJIEeHOBAHIS — YOMI U
abicyx. Kpaukn m yafikym akTHBHO 3aIUINAIT TEPPUTOPUIO THE3T0BOH KO-
JIOHUM OT XHUIITHUKOB, OXPaHsIsd IPU 3TOM U THE3ma coceneii. BoamoskHO, Ta-
Kasd 3alliTa OT XUIITHUKOB SBJISETCS OJIS YOMIH W JIBICYXH He MeHee ap-
(bexTHUBHOI, YeM THe3q0BaHIEe B TPOCTHUKOBBLIX 3aPOCJISIX, KOTOPhIE SBJISA-
I0TCA IPEIIOYTUTEIbHBIM OMOTOIIOM J3THX IITHI[ B OTCYTCTBHE IIOKPOBHTE-
neti (I'omoBuua 2012; Yyxapena, XaputouoB 2009).

TaxuMm 00pa3oM, coXpaHeHINe TAKHX IeHHBIX IPHPOIHBIX KOMILIEKCOB,
Kak IIPpHOPEsKHbIe MEJIKOBOIbS, KOTOPhIe Ojaromaps HAJHUYHIO IIOTPY:KEH-
HOI M BO3IYIITHO-BOJHOM PACTUTEJILHOCTH IIPEICTABJISIIOT COOOM II0IXOIsd-
II[1ie MECTOOOUTAHUS [JIS THE3OAIINXCI BOMAOILIABAIOIINX M OKOJIOBOJHBIX
ITHUII, ABJISeTCI HeoOXOOUMMBIM YCJIOBHEM IJIs HOOAepPs:KaHus 0MopasHo00-
pasuss Ounckoro 3ajamusa. llosaToMy HeoOXOOMMO BKJIIOUYEHMNE 30HBI MEJIKO-
BoOUil B TeppuTopuio 3axkasdumka «CeBepHoe mobepe:xkbe HeBcKoi TyObD,
JIJIS 4eTo HYy:KHO IIOBBICUTH CTATYyC 3aKa3HHKA C PeruoHaJIbHOTrO 10 deme-
PaJIbHOTO YPOBHS HJIM IO3BOJHTH BEKJIOUATH B permoHabHbie OOIIT He
TOJIBKO TEPPHUTOPHUIO CYIIIH, HO K1 MOPCKYI0 aKBATOPHUIO.
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Ilocmynuna 8 pedaruyuio 1 uions 2015

30 mas 2015 B cepenuue mHA ogumHOYHAsS OoJibinas Oesmasa mamias Cas-
merodius albus xopMuiaachk Ha ceBepo-BocToUHOM Oepery Masbckoro osepa
(57°44.660' c.m1., 27°51.104' B.;1.) Hegayexo ot gepeBHHU 'HuiknHO, B 3.6 KM
kK cesepy ot Craporo M3sbopcka (Ileuopckmit pation, IlckoBckasa obiacTh).
Osepo mexuT B riayooxoit MaabcKoll JOJIHHE U OKPYKEeHO 0OPII0pPOM M3
tpoctHHKA (prc. 1). OKoso BrageHus B 03epo peuku CXOTHUIIBI CyIIIeCTBYeT
HeOOoJIbIIIasA KOJIOHHS 03€pHBIX yaeKk Larus ridibundus (oxomo 20 map) u
yépubix Kpauek Chlidonias niger (mpumepuo 5 map). Kpome atux mtuil, Ha
o3epe OXOTHJIMCH ABe pedHble Kpadku Sterna hirundo. O3epo peryaspHO
mocenranT cepble manau Ardea cinerea, HO B JaHHOE BpeMs HX HA 3TOM
yuacTke He 0b110. VI3 yacTtu o3epa HumKe gepeBHU 3aXHOBO, OJIMKE K MCTOKY
pexu O0méx, MOHOCUJINCH TOKOBBIE KPpUKHU BhIU Botaurus stellaris.
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Bonpias 0enas mamig B oquHOUYECTBE KOPMIJIACH M OTAbIXaJIa Ha ype-
3€ BOJBI, YaCTO CKPBIBASCH B TpOoCTHHUKAX. Ilpn mepeaBuikeHNN 110 TOIKHUM
MecTaM 0aJIaHCHPOBAJIA KPBLIbAMHU (pHC. 2).

Puc. 2. boabmas 6eaas mauas Casmerodius albus 7a Maabckom o3epe.
[Tewopcruit pation, [TckoBckas o6aacts. 30 mas 2015. Poro asrOpa.

Bonbiryio Oesyio mammaio B lledopckom paiioHe s BCTPETHJI BIIEPBBIE.
OpmHaxo oTH ITHUIIEI V3Ke OTMeYaJnuch B HEM paubine. B aBrycre 2006 roga 6
IaIleJIb 9TOr0 BUIA HAOJIIONAINCEH B «0003EPHOIN» YacTH palioHa Ha OCTPOBE
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Kosmuuaa — camoMm kpymaOM ocTtpoBe lIckoBCKOro o3epa, pacioosKeHHOM B
ceBepo-3anagHoi ero yactu, B lllapToBcKOro 3ajnBe HAIIPOTHUB YCThS PEK
Bapcrka u Kynetickas (Bopucos u ap. 2007).

IlepBoIii cay4uaii 3asiéra OoJsibIoi Oesoii 1armim B lIckoBcKyo obOsiacTh
ObL1 3aperucTpupoBaH B gexadbpe 1996 roma (DPermcos 1998). Ilammsa mep-
srasiach Ha BeiOyTckux moporax pexu Besmkoit mong IlckoBoMm, 3aTem (Bepo-
SITHO, TA 3Ke 0co0b) IIepeMecTIJIach B YepTy Iropojia, Iae B KoHile Mapra 1997
moruoJIa, IOABEPTIINCh, HaIladeHUIo Opodsumx cobax. Bropoit pas sasér-
Has Oesas mamisa Habmaomanack B aBrycre 2003 roga B Cebesxckom Iloose-
pbe, a B mapte 2005 roga Tam ormeuena napa mtuil (Oerucos 2007). B oxk-
Tsa0pe 2006 roma Oesas mamisa HaOIomasack Ha Oepery Packomesbckoi
oyxtel Uynckoro o3epa (bopucos u ap. 2007). B 2012 rogy ¢ 15 ceHTss0ps
II0 2 HOAOPS Imapa Aepskajach Ha TOPPAHBIX KapTax y JepeBHU 3aMOIIbe B
ITnrocckom paiione (I'opuaxos 2014). B Hacrosiee Bpems 0oJbInne Oesble
AT HAOJII0ga0Tesa Beé vailie. B 10 HO0I mo1oBuHe o0acTu (HampuMep, B
[IynrkmHCKOM 3aIll0BeIHUKE) OHU CTAJIN PETyJIAPHO JIETYIOIIMME IITHIIAMII.
IIpu saToM MOKHO BHIETh MX HE TOJBKO IMOOJUHOYKE M IIapaMi, HO W CTasd-
mu. Taxk, B IlommcTroBcKOM 3ammoBenHIKe, I'ie BHJ BIIEPBLIE OBLI OTMEUYEH
auik B aBrycTe 2007 roma, B 2010 romy Oblia oTMedeHa cTas U3 14 IITHIL
(Ilemarwuua, A6s0K0B 2013).

Curyamua B IlckoBckoii 00J1acTH XOPOIIO BIKMCHIBAETCS B OOIIMyI0 Kap-
THHY YBEJHMYEHUs YHCJICHHOCTH M PACIIMPEHIs THe3J0BOM JYacTH apeaJia
0oJIBIIIOM OeJsiof mamin B EBporme. OToT mporrece cTaj 3aMeTHBIM C CepeInHbI
XX Beka, Ho ocobeHHO ApKo BeIpaskeH mociaemuue 30 ger ('pumrenxo 2011;
Lawicki 2014). B atu roger Oosibiniasg Oesas 1ainia HabOIogaiack B Teep-
ckoii (Huromaes, Hlmuros 2008), HoBropoackoit (Anexcamapos 2008; 3ye-
Ba 2008), Apociasckoit u Bomoronckoit obsactax (Hemiie 1988; I'ony6es
2011; Kynakos 2015). B JIleuuHrpaackoi o0acTu 0 BCTpedax eé coooIaam
"HeopuokpaTHo (ManbuesBckuii, [Iykuuckuit 1983; Kosames 2001, 2013; bo-
rycaasckuit 2010; I'omoBaus 2011; Koysos 2015; Ilomsaxos 2015). FO:sxubrit
oeper OuHCKOTO 3aJaMBa, 0COOEHHO 3ammagHoe modepesrbe Kypraanbckoro
II0JIYOCTPOBA, CTAJIH MECTOM IIOCTOSIHHOI'O HPeOLIBAHUS 9TUX IITHUIL B II0-
CJIETHE3J0BOI IEePHOMd, UTO IIO3BOJIMJI0O M3MEHHUTDH CTATYC OOJIBLIIIOM OeJIoi
HAIIJIA B 9TOM payioHe C PeIKOro 3aJIETHOTO BHIA J0 HEMHOTOYHUCJIEHHOTO,
HO oObrunoro Jyerymoiero suaa (Koysos 2015).

N3BecTHbl 3a€THI 00JIBINION OeJioi 1amau u ceBepHee: B Kapeiuio — B
1985 rogy B 3amosemuuk Kusau u 8 1990 rogy B ypouunie MasamHo Ha ce-
Bepo-3amagaom oepery Jlamosxckoro osepa (Bumun u ap. 1993); 8 Mypman-
ckymo obsacth — 28 Masz 1971 mabmomasack B BepuimHe Kammgarakimckoro
sanuBa (Buaskm u ap. 1993); B ApxaHrebcKyo o0sacTb — 28 mousa 1993
eé BcTperusiu Ha o3epe Jlaua (Augpees 2004). B Hopseruu 6osbiiass oesas
narnasa Biepsbie otMedera B 1970 roay, 8 OuUHISHINK BIIepBhIie HAOJIOIA-
aack B 1966 romy, a ¢ 2000 roma 4mciio e€ BCTped TaM PE3K0 BO3POCJTIO H
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npogosxaer pactu. B 2000, 2002 u 2008 rogax OoJibllias Oejias Iamasa 3a-
neraja gaxe B Mcnammuio (Lawicki 2014).

CroBuraercs k ceBepy W 00JiacTh eé rHe3moBanusa. B Bpsuckoit obmactu
OosbIIas Oejias Al BIepBblie BcTpedeHa B 1979 roay, a B 1994 mocro-
BEPHO YCTAHOBJIEHO €€ rHe3IoBaHMe B HI30BbaxX Hepycchl, B psge mecT 00-
JIacTH OHO HIpexaIojarajiock fgaske pauee (Jlosos u np. 1997; Kaitropomgosa,
Kocenrxo 2014). B Bemopyccuu mepBast kojoHUA U3 8 mmap oOHapy:KeHa B
1994 rony Ha peke Ilpunars, ¢ TexX MOp YHUCIIEHHOCTD THE3IAIINUXCS ITaTIe b
mpomoskaer pactu (Camycemko, Hypasnés 2000; Abpamuyk, AOpamMuyk
2005). B bemnopycckom Iloosepne, rpanuuarniem ¢ IIckoBckoit 00acThio,
rHe3moBaHMe ycraHoBJgeHo B Mae 2011 roma mHa osepe CTpycTo; B KOJIOHUH
HacuuThiBasach 19-21 mapa, rHé3ga ObLIM YCTPOEHBI Ha 3aJI0Max TPOCTHHU-
ka Ha BeIcoTe 0.4-0.7 M ot Boge!l (Buproxos 2011). B CmosieHCKO# 00Js1acTu
IepBbIe 3aJIETHI 3aperucTpupoBaHbl B 1995 roay, a B cepeqiiHe IIepBOTO Jie-
caruiaetuss XXI Beka OoJsblias Oesias A CTAJIA TaM THE3IAIIHNMCSI BH-
nom (Te u gp. 2006). B 2000 roxy raesmo C. albus HaiimeHO B KOJIOHUU A.
cinerea B 1oriMe pexmu Peccersl B XBacToBuucKoM parione Hamyskckoit 00-
nactu (lopmros 2014). B 2009 rony ruesmosanme mapser C. albus B KoJio-
Huu A. cinerea Habmogau B dpocaaBckoil odoacTu Ha octpoBe PamoBckui
Ha PreiomackoMm Bomoxpammiuiie (I'omy6es 2011). B JIuTBe ruesmoBanume
0O0JIBITION OeJIoi IIaILIu BIIepBhie o0Hapy:keHo B 2005 roay oxoJIo JJIeKTpe-
Hada (Raudonikis et al. 2012). B JlatBuu raesmoBaHme mpeiioIarajioch Ha
Qurype eié B 1977 rogy u mocroBepHo maBectHo ¢ 2000 roga (Lipsbergs et
al. 2001). C 2004 roga 4umcyio 6eJbIX IIAIIe] b B 9TOM CTpaHe Pe3K0o BO3POCJIO,
U cetiuac B JIaTBUM HaxXoOuUTCs caMbIil KPYIHBIHA ouar rHe3J0BAHUS BUIA B
[Tpubanture (Celmins 2004; Lipsbergs, Opermanis 2004; f.awicki 2014). C
2004 roma pe3Ko BO3POCJIO M UHCJIO0 BCTPEU OOJIBIINX OEJIBIX IIAIleJb B JC-
ToHuM, a B 2008 romy 3aperucTpupoBaHO IIEpBOe WX THE3J0OBaHWE Ha MHC-
KyccrBeHHOM o3epe Mibmarcany memasexo ot Tapty (Ots, Paal 2012). B
[[IBermu ruesmoBaHme BepBble oTMedero B 2012 rogy Ha octpose ['oriamsg
B bamruiickom mope (Lawicki L. 2014).

YuuTeiBasg cocrosiHre paccMaTpUBAaeMOTO BHIAa HA COCETHUX TEPPUTO-
PHUSIX, BOOJIHE MOMKHO OKHIATH, YTO OOJIbINIas OeJias IIAILIA HAYHET THE3-
IUTHCA U B mpenesiax [IckoBckoi obmacT.
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Ilocmynuna 6 pedaruyuio 1 uons 2015

B roro-zamagmoii mmpomeriieHHo 30He ropoga Cemeti (ObrBimit Cemu-
MaJATHHCK) HA TePPUTOPUH Irmajo3daBoga jJeroM 2014 roma OBLI oTMeYeH
cJIyuyaill yCHeIIIHOTO THe3T0BaHusa dvepHoyxoro kopmyHa Milvus migrans
lineatus (J.E.Gray, 1831) B asKypHBIX KOHCTPYKIIIAX 22-MEeTPOBOM MeTaJI-
JIMYECKOI OIIOPHI, HA BEpPIIMHE KOTOPOM COOpy:kKeHa HalJIomaTebHas ILIO-
IagKa ¢ orpaskIeHneM, I'Jle HAaXOOUTCSI OT 2 H0 4 MOIIHBIX IPOKEKTOPOB,
HCII0JIB3YEeMBIX JJIsI ocBellerus Teppuropun (50°23'08" .., 80°12'37" B.1.).
Ha omgHO#M 13 4eTBIPEX TAaKMUX IIPOKEKTOPHBIX BHIMIEK, PACIIOJIOKEHHON Hal
HOABE3THBIMU KeJIE3HOJOPOKHBIMHU ITyTAMHU, Ha BbIcOTe 11-12 M MexmIy
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UAyIerd BBePX MeTaJIJIMYEeCKOU JIECTHUIIEH U IIepeKpPeNInBaIOIIUMUCT Ke-
JIE3HBIMH OJIOKAMH KPeIlJIEHUS OIIOPhI M3 BETOK KYCTAPHUKOB M TOIIOJIS CO-
OpPY:KEHO THEe310, B CTPOUTEJILHOM MaTepuaJjie IPUCYTCTBYIOT TaK:Ke TPSM-
ku m Oymara (pumc. 1 u 2). Becroit 2015 roma KOpPIIyHBI HOJHOBHUJIU IIPO-
IIIJIOTOJHee THe3O0 X BHOBE moceauanch B HEM. IIpm ocmoTrpe 23 u 26 mas
caMKa IIJIOTHO HACIKHBAJIA KJIAOKy, a caMell JIeTaJI ¢ KPUKAMU ITO0JIM30CTH,
IIPOSIBJISAS CHJIbHOE OECIIOKOMCTBO HpH IIoABJIeHHU Jwogaed (puc. 3). Ilpume-
JaTesJbHO, YTO OJIMKAMIIAas TOPOACKAsI CBaJIKa HAXOJUTCS B 6 KM OT 3aBOJA,
a 9TO MEeCTO SIBJISETCS €TMHCTBEHHBIM IIOIXOIAIINM JIJIS YCTPOMCTBA THe31a
HAa TAKOM PACCTOSTHUU OT Heé.

Puc. 1. Mecro raesaoBanus YepHOyXOro kopruuyHa Milvus nigrans lineatus
Ha teppuropun 3aBoaa. 'opoa Cemeit. 26 maa 2015. ®oro A.C.Peapamana.

Puc. 2. I'nHe3A0 9epHOYXOro KOPIIyHA B KOHCTPYKIIHI OIIOPHI
pozxektopHOil Berku. 23 mas 2015. ®oro A.C.Peapamana.
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Puc. 3. Yeproyxuit koprrryr Milvus migrans lineatus, 6eCIOKOAIIIIACS
OKOAO THe3Aa Ha Beiike. Cemeit. 23 mag 2015. ®oro A.C.PeabamaHa.

[TomoOuEbIi ciryuail THEe3qOBAHUSI YEPHOYXOro KOPIIIyHA OTMEYaeTcs
BrepBbie. HeoOBIUHO Kak MecTo yCTpoicTBA THe3aa, Tak U TEPPUTOPHUS, Te
oHO pacmojgoxkeno. OUYeBUIHO, 3TO CBUIETEILCTBO HAYABIIEHCS CHHAHTPO-
OU3aMK BUA W IIOCTEIIEHHOI'0 OCBOCHHUS UMK YPOAHHU3UPOBAHHBIX JIAHI-
madgToB. B ¢cBsA3Hu ¢ 9TUM OTMETHM, YTO CO BTOPOM m0JI0BUHEI 1990-X To10B B
BOCTOYHBIX 1 I0T0-BOCTOUHBIX yacTAx KasaxcraHa crajim perucrpupoBaThHCS
eIUHUYHEIE CJIyYau YCTPOMCTBA KOPIIYHAME THE3 Ha IIepeKJIaJHaX OIIop
JIOII-10 kB, a Ha IpoOTAMKEeHNH ITOCTIEeIHET0 NeCATUICTAS yIaCTHIOCh U 34-
TE€M CTAJIO PEryJIAPHBIM MX T'HEe3J0BaHMEe Ha IIOIIEePEYHBIX MEeTaJIIMIEeCKUX
KPOHIINTeHHAX JUHUHN BEICOKOBOJIBLTHEIX JIOIIL. IIpu aToMm mocienuee ¢ 2004
roga ormevasiochk B ocHoBHoM Ha BJIDII Bmoap nmpaBobepe:xnbsa ByxrapMmuH-
CKOI'0 BOZOXpaHMIUIIA Mexay mocénkamu Kypuym m BosbieHapsiMckoe
(bepesoBukos, Jlesuu 2004; Illepbaxos 2007; bepesosurkos 2009).
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B Yyiickoit momue Ha rpanuiie Keipreiscrama nm Kasaxcrana mo jeBo-
Oepe:xbio peku Uy y cesra Korcranturoska (43°18' c.ar., 74°55' B.j., BBICO-
Ta 1141 M H.y.M.), pacIoJIOMKeHHOI0 HAaIIPOTHB Ka3axcKoro mocénaka Kopmaii
(opmBitasg I'eoprueBka) Ha mpaBom Oepery Uy, B OOHOM M3 3aTOILIEHHBIX
TAJILIMH BOJAaMM KOTJI0BaHOB, 19 maa 2015 mupu doTochéMKe rHE3qa MAJIOH
kpauku Sterna albifrons ObL1a 3ameueHa 0Oejiast TPSACOTY3Ka BOCTOYHOCH-
oupcroii popmer Motacilla alba ocularis Swinhoe, 1860 (cm. pucysoxr). Ona
XOPOIIIO OTJIMYAETCS OT YacTo BcTpedaeMoii B Tsaun-Illarme Bo BpeMms murpa-
WP 3aI1aJHOCHOMPCKOM Oesoit Tpsicory3ku M. a. dukhunensis Sykes, 1832
HajanumeM Ha OeJbIX OOKaxX T'0JIOBBI YEPHOM IIOJIOCKH, HOYIINEeH OT yrJja
KJII0BA K TJIa3y 1 OT Iy1a3a K 3aTbLIRy (I'1agkoB 1954).

Bocrounocnbupckas Oeaas tpscoryska Motacilla alba ocunlaris psaom ¢ rHespoM
MaAol kpauxu Sterna albifrons. Uylickas aoauna y ceaa KoHcTaHTHHOBKA,
Kuprususa. 19 mas 2015. @oro V.P.Pomanosckoii.
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Panee M. a. ocularis, oourampriiyo B Cubupu BocTouHee HOIUHBI EHU-
cest (Cremmamsana 1990), B mpemesnax Keipreiacrarna Ha mpoJiéTe He BCTpeUaIn
(IHautaKOB 1949; ARymesuy u ap. 1960). bamxaiiniue e€ HaxXoKIeHUI
HAXOATCS BOOJIb ceBepHoro momuo:kusa Tauab-Illams B roro-BocrouHoit 4a-
ctu Kasaxcrana, rme oHa HEOOZHOKPATHO PEruCTPHPOBAJIACH BO BpPeMs Be-
CeHHHMX MHUTpanuil B anpese-mae B Mnuiickoit monune (Bapynuniii, Kopees
1906; Ansctpom 2003; Gavrilov, Gavrilov 2005, Bensiiios, Kapmios 2012).
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IlepBasa sumHuaa BcTpeua cunei ntunsl Myophonus
caeruleus B 3anoBeguuke Axcy-J/I:xadaryibl

A A.Bamieuxko
Anna Andpeesna Heawenko. Vne-Anatayckuii HallmoHa bHBIN mapk, Anmarel, Kasaxcran

Iocmynuna 6 pedarkuyurw 17 ansaps 2015

B samosemuuke Axcy-J/Isxabarier cunss ntunia Myophonus caeruleus
rcue3aeT B OKTs0pe u saumoii He Habsonaiack (Kosmraps 1966). 3a 22 rona
paboOTHI B 3aIl0BEIHUKE MBI BCTPETHJIM CHHIOK IITHILY 3MMOM TOJBKO OIWH
pa3 — 3 deBpasia 1977 B pycie peke J[:xabarapl, y BIlageHUsa B Heé peKu
HKeremcaii (1300 M Hag ypoBHEM MOPSI).
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