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The fauna of the Scandinavian peninsula and Kamchatka are considered to be the
result of faunogenesis which took place in the Holocene during the formation of the
forest zone of the Palaearctic. The influence of East Asian forest refugium on the
formation of the boreal fauna and the absence of sub-boreal species in the fauna of
Kamchatka is established.

Introduction

The Quaternary history of Scandinavia and Kamchatka is connected with catastrophic events for
their terrestrial biota. The founder of the national school of glaciologists M.G. Groswald (1999) and
his supporters claim that in certain periods Pleistocene glacial shields and glacial reservoirs
completely covered both peninsulas. However, not all researchers are as unanimous with respect to
these Late Pleistocene events in Kamchatka as they are with respect to the claims of a continuous
cover glacier in Fennoscandia. At the supposed sea level, many late Pleistocene reconstructions
allow for the existence of tundra and forest tundra vegetation along the perimeter of a Kamchatka
covered with extensive mountain valley glaciers (Egorova, 2008; Krestov et al., 2009). Moreover,
G. de Lattin (Lattin, 1957) considered the south of Kamchatka as one refuge for forest biota.

Over the last decade, many phylogenetic studies have been conducted on the recolonization of
Northern Europe in the Holocene by individual forest species (Schmitt and Varga, 2012). The
haplotypes of the studied plants and animals were used to determine the locations of their Late
Pleistocene refuges, directions of post-glacial migrations, speeds of migration, etc. Significantly
fewer such publications concern the biota of Northeast Asia, but their results are also remarkable.
For example, genetic studies of juniper and larch indicate a clear isolation of Kamchatka
populations from those of the Magadan region, and their proximity to Japanese juniper and Amur
larch populations (Adams, 2014; Semerikov, Polezhayeva, 2007). These plants are unlikely to have
entered the peninsula in the post-glacial period through the Kuril Islands, or through the Western
Okhotsk Sea region, which is inhabited by genetically different populations. It remains to be
recognized whether there are refugia for these plants if not within Kamchatka itself then on the
adjacent continental shelf, which represented late-Pleistocene coastal plains. The possible existence
of hidden glacial refugiae located in pre-oceanic areas near the margins of glaciated cover has been
proved by the example of the endemic Rana temporaria haplotype in Ireland (Teacher et al., 2009).

Although the Scandinavian peninsula and Kamchatka differ in a number of physiographic
characteristics and to some extent in their quaternary history, both peninsulas are of interest for
comparative faunistic analysis as areas of formation of the boreal Palaearctic fauna in its extreme
geographical variants. Scandinavia and Kamchatka differ in area, degree of isolation from the
mainland, geological age and geomorphology. On the other hand, both peninsulas stretch out in the
submeridian direction, and are framed by high mountains from the ocean side. With the smaller area
and greater elongation of Kamchatka, the climate in its central part has a pronounced continental



character. The northern regions of Scandinavia and Kamchatka lie in the subarctic climate belt.
Despite the southerly position of Kamchatka (the southernmost point of the peninsula, Lopatka
Cape, is located at 50° 51’ 55" N), it is dominated by boreal forests (stone-birch Betula ermanii and
larches Larix). In Scandinavia, the taiga also occupies a large area, but in southern Sweden (the
southern tip of the peninsula reaches a latitude of 55 ° 20"), broad-leaved forests are common.

Materials & Methods

In order to find out the peculiarities of faunogenesis in Kamchatka and Scandinavia, we have
selected syrphid flies (Diptera, Syrphidae), which represent one of the most studied families of
insects. As an object of biogeographic research, in addition to a good study, syrphids have a number
of advantages. They are diverse in terms of taxonomy, they clearly characterize individual faunas
and have a significant geological age. In terms of the spectrum of life forms and trophic
connections, primarily in the larvae, syrphids are significantly superior to other Dipteran families of
insects. The complex chorological structure of local syrphid faunas reflects their historical
connections and consequently the specificity of faunogenesis. Among syrphids, along with
proliferating genera, which unite neo-endemics of large zoochories, there are many paleo-endemics
- relicts of the Tertiary. The latter include, first of all, monotypic genera and representatives of
genera (subgenera) with widely disjunct ranges.

In addition to a chorological analysis, a comparative faunistic method was used to elucidate the
peculiarities of the formation of the faunas of Scandinavia and Kamchatka. Faunal similarity was
calculated using Sorensen's coefficient. The cluster analysis included, along with the lists of species
of Scandinavian and Kamchatka hoverflies, lists of syrphids obtained for the adjacent territories of
the mainland and territories where the nearest refugia of forest biota existed in the late Pleistocene.
The list of the syrphids of Finland and northwest European Russia (Karelia, the Kola peninsula and
the Leningrad Region) was compiled taking into account the latest faunistic reports (Bartsch et al.
2009 a,b; Haarto & Kerppola, 2007). The list of syrphids from France (Sarthou et al., 2010) is
considered by us as a maximal reflection of their taxonomic composition in the late glacial refuges
of the Mediterranean, from which the modern forest zone in Western Europe was recolonized. Our
own data on the syrphids of north-eastern Asia were supplemented with information from the
monograph of Bagachanova (1990).

Results & Discussion

The youth of the Scandinavian syrphid fauna is evidenced by the total absence of endemic species
in this area. Its fauna consists entirely of allochthonic elements that migrated to the peninsula in the
Holocene. Colonization was very rapid, as evidenced by studies on Fagus sylvatica; already 3,500
years ago, forests with this species existed in the extreme south of Sweden (Magri, 2007). Since
then, the beech area of forest has expanded very little. It is likely that these recolonization trends
were characteristic of the entire forest biota.

In the fauna of Kamchatka, there are no syrphid endemics except for a single subspecies - Cheilosia
[Floccocheila] illustrata magnifica (Hellen, 1930), the larvae of which are trophically connected
with hogweed [Heracleum sphondyium] and other umbellifer species. The population of Ch.
illustrata, the nominal subspecies of which now occurs to the west of Central Yakutia, could
survive the late Pleistocene in the coastal meadows of southern Kamchatka or the northern Kurils,
where the autochthonous subspecies of Ch. i. magnifica still lives. However, in the fauna of
Kamchatka the female of another species of Cheilosia (Floccocheila) has been identified. The
degree of kinship between Ch. illustrata and Ch. motodomariensis Matsumura 1911 may be



clarified by genetic studies. It is possible that Ch. illustrata magnifica is just a geographical
melanistic form of Ch. motodomariensis. Melanism in insects is quite common in pre-oceanic
regions, associated with low summer temperatures and a significant decrease in direct solar
radiation. In the case of syrphid melanism, as a phenotypic reaction it is also manifested in spring,
in the mountains and in high latitudes (Mutin, 2002).

The current syrphid fauna of Scandinavia is much richer than that of Kamchatka, as well as of the
syrphid fauna of all north-eastern Asia (Table 1). The high taxonomic diversity of the Scandinavian
peninsula is due to the milder climate in general, and the existence in the southern peninsula of
comfortable conditions for thermophilic woodland species, as well as the greater accessibility of the
peninsula for migrants. In the extreme southern part of the peninsula there are more than 20 species
not noted elsewhere in Fennoscandia. Their ranges lie in the sub-boreal and often subtropical
latitudes of the Western and, to some extent, Central Palaearctic. Their refuges in the Pleistocene
cannot always be guessed, but in any case it can be argued that like beech forest in south
Scandinavia they were trapped in the territory of Denmark. Among the "southerners™ in the fauna of
Scandinavia there is the monotypic genus Caliprobola and a single representative of Myolepta.

[ Table 1: The number of taxa of hoverflies of generic [1st line] and species rank [2nd line] in
separate Western and Eastern Palaearctic regions [left-to-right: Scandinavia, north-eastern Europe,
France, Kamchatka, north-eastern Asia, Priamurye ]

A significant number of woodland species associated with forests of Sweden are also known in
southern Finland, that is, in Northern Europe they are ecologically connected with broad-leaved and
coniferous-broadleaved forests. Some of them (Brachypalpus laphriformis [Fallén, 1816], Sphegina
elegans Schummel, 1843) are completely located in Europe, which clearly indicates their
colonisation from Late Pleistocene Mediterranean refugia and their northern periphery. However,
most woodland species inhabiting Scandinavia and the Western Palaearctic as a whole reach
southern Siberia and the mountains of Central Asia. Colonisation vectors from glacial refuges can
be identified by population genetic studies, but the location of the refuges of forest biota can also be
judged by the distinct areas (centres) of species diversity of some genera or subgenera. For
example, of the 6 species of the genus Callicera known in southern Europe, including France, only
C. aenea (Fabricius, 1781) and C. aurata (Rossi, 1790) inhabit southern Scandinavia. The first of
them reaches southern Siberia and Japan. Of the other species, only two penetrate east of
Transcaucasia (Turkmenistan, Tajikistan). For the example of C. aenea, it can be assumed that
some sub-boreal species from the Mediterranean reached the eastern margin of Eurasia when they
colonised in the Holocene. Given the length of the migration route, Japan could have been inhabited
by this species after it had been completely separated from the mainland. A different scenario is
possible, with widespread colonisation happneing before the Wiirm glaciation, and then the
distribution became disjunct in the Late Pleistocene, and in the Holocene was restored back to being
transpalaearctic again. In some species, such Late Pleistocene disjunct distributions have survived
to this day. These include Fagisyrphus cincta (Fallén, 1817) and Tropidia scita (Harris, 1780). The
disjunction of former might have been formed in the Holocene as a result of cooling in the boreal
zone, as supposed for some butterflies (Dubatolov & Kosterin, 1998). However, in East Asia T.
scita occurs only on islands in the Japanese marine region, and could not have had a trans-
Palaearctic range in the Holocene.

In addition to species associated with forest ecosystems, and often at the larval stage directly with
tree species, the "southerners™ of Scandinavia include representatives of genera Paragus, Eumerus
and Merodon, inhabiting predominantly open spaces occupied by xerophytic and mesoxerophytic
vegetation. The centre of species diversity of these genera is the Mediterranean and Central Asia.
Some of the species of Scandinavian fauna are polyzonal in their distribution. Some of them, not
without human participation, have become polyregional. These are the Onion fly (Eumerus



funeralis Meigen, 1822, E. strigatus [Fallén, 1817]) and the Narcissus fly (Merodon equestris
[Fabricius, 1794]). In eastern Asia, in addition to these same polyzonal polyregional species, there
are a small number of East Asian endemics in the genera Paragus and Eumerus. More widely
distributed in the East Palaearctic is Paragus leleji Mutin, 1986, phylogenetically close to some
Central Asian endemic species. The Narcissus fly appeared in Korea and Japan probably only in the
20th century. In 2005, Merodon equestris was found in Petropavlovsk in Kamchatka; its
introduction was clearly favoured by the mild marine climate of the eastern coast of Kamchatka.
This invasion clearly demonstrates the presence of an adaptive zone for sub-boreal species on the
peninsula. It should be added that only one of the Onion flies, Eumerus funeralis, has been recorded
in Kamchatka.

Recolonization of Scandinavia by forest species has taken place both from the south of the
peninsula and from the east, via Finland. Phylogeographical studies indicate that some [non-
syrphid] species have colonised via both routes (Koskinen et al., 2000), others only eastern or
southern (Schmitt & Varga, 2012). When multidirectional migratory flows are encountered, a "seam
zone" has formed in the middle part of the peninsula that separates not only different assemblages
of species but also populations with different haplotypes, constituting a hybridization zone (Taberlet
et al., 2000). This pattern of recolonisation is somewhat out of line with syrphid species found in
the south-eastern part of the peninsula or inhabiting the whole of southern Sweden, but all
widespread in southern Finland (Cheilosia angustigena [Becker, 1894], Sphiximorpha subsessilis
[Iliger, 1805], Ceriana conopsoides [Linnaeus, 1758]). Given their absence in Denmark; it can be
assumed that these species have entered Scandinavia either along the coast of the Gulf of Bothnia or
through its islands. Among Scandinavian syrphids there are many Western Palaearctic species in the
areas which frame the Gulf of Bothnia. Such distributions can be both a manifestation of their zonal
confinement and a reflection of the eastern colonisation vector of Scandinavia.

Studies of haplotypes of various animals have shown that the recolonization of Scandinavia
involved natives of East Asian glacial refuges, who in the Holocene quickly colonised throughout
the taiga zone (Fedorov et al., 2008; Painter et al., 2007). This direction of migration is also
demonstrated by syrphids which are widespread in the Far East and Siberia and also known in
central and northern parts of European Russia. In Scandinavia, their ranges usually cover the
southern taiga and mixed forest. We attribute their appearance in northern Europe to the formation
of a taiga zone, which they quickly inhabited from East Asian forest refuges because they were
more cold-resistant (Epistrophe annulitarsis [Stackelberg, 1918], Sphegina spheginae [Zetterstedt,
1838], Blera eoa [Stackelberg, 1928], Chalcosyrphus nigripes [Zetterstedt, 1838], Pseudopipiza
notabila [Violovitsh, 1985], Mallota megilliformis [Fallén, 1817], Xylota suecica [Ringdahl,
1943]). Some reached only Finland, others entered central Sweden, but they did not pass over the
Scandinavian mountains. Some cold-tolerant species have isolated populations in the Carpathians or
the Alps, areas which they may have entered during the cold Holocene along with other elements of
the taiga biota.

About ten species of hoverfly from the Scandinavian fauna are found only in Lapland or in
forestless areas of the Scandinavian mountains. These species are widespread in the tundra zone and
northern taiga. There is little doubt about their penetration into the peninsula from the east in the
avant-garde of the tundra biota. At the beginning of the Holocene from the south, there were mainly
eurybiont species, which now inhabit almost the entire subarctic. It is these species that form the
Icelandic syrphid fauna, while truly subarctic and arctic species are practically absent there.

The Kamchatka syrphid fauna is almost three times poorer than the Scandinavian at the species
level and almost twice as poore at the generic level (Table 1). This can only be partially attributed
to its insufficient study or to the smaller territory. The reason for the low taxonomic diversity of
Kamchatka lies, first of all, in the severity of its modern climate, which significantly narrowed the



range of conditions suitable for the existence of syrphids. This climatic factor has affected the
biodiversity of the whole of northeastern Asia, through which Kamchatka is linked to Eurasia. If
some impoverishment of the taxonomic composition of Finland's syrphids relative to Scandinavia
can be explained by the severity of the climate in northeastern Europe, the climate in Kamchatka is
actually milder than in northeastern Asia, which is located to the south as a whole. However, the
diversity of syrphids on the peninsula is noticeably lower. The reason for this phenomenon is that
Kamchatka has had limited opportunities for forest species to recolonize. The probability that forest
species migrated from the south through the Kuril Ridge is virtually zero (Mutin, 2003). For
migrants from boreal forests in northeastern Asia, the Parapolisky Gorge is an important filter. This
narrow isthmus that connects Kamchatka with the mainland represents a geographical barrier for
forest species. Apparently, only a dozen species of xylophilous syrphids, widespread in the taiga
forests of the Palaearctic, have been able to overcome this barrier. Even during the Holocene
Optimum, Kamchatka remained inaccessible to the Late Pleistocene forest refuges of East Asia,
which were actively settled in Eurasia. Of course, genetic studies of xylophilic syrphids from
modern Kamchatka populations are required to confirm their appearance on the peninsula during its
Holocene recolonization, but the morphological homogeneity of these syrphids across their vast
ranges indicates their recent rapid colonisation.

Typical Eurasian boreal forest syrphids can be divided into three groups. Most have xylophilous
larvae, and all of them appear to come from East Asian forest refuges. The first group of species are
as close as possible in terms of ecological requirements to the sub-boreal endemics of the Japan Sea
region, so they have not gone far beyond its limits. In addition to the northern part of the East Asian
region, these species are also found in the trans-Baikal region and partly in south Yakutia
(Chalcosyrphus amurensis [Stackelberg, 1925], Chrysotoxum coreanum Shiraki 1930, Volucella
abdita Violovitsh 1978). The second group was formed by species that inhabited southern Siberia
outside the East Asian region. To the west, their ranges extend to the Altai (Mallota bicolor Sack
1910). Few are found in northeastern Asia (Sphegina kurenzovi Mutin 1984, Blera violovitshi Mutin
1991, B. judini Barkalov 1991). Of the Kamchatka syrphids, Xylota nartshukae Bagatshanova
(1984) and X. pseudoignava Mutin (1984) belong to this group. A third group of East Asian
migrants in the process of recolonizing the Palaearctic forest zone in the Holocene penetrated
beyond the Urals. More thermophilic (actually sub-boreal) species in mixed forests reached the
Carpathians (Mallota rossica Portschinsky 1877, Spheginoides obscurus Szilady 1939), while
others (almost boreal) in taiga forests penetrated Scandinavia (Chalcosyrphus (Xylotina) nigripes
[Zetterstedt, 1838]). The third group also includes species unknown west of the Urals (Blera nitens
[Stackelberg, 1923]), the European part of Russia (Mallota eurasiatica Stackelberg, 1950) or
Lapland (Blera eoa [Stackelberg, 1928]). In Kamchatka, there are 12 xylophilous species from this
group known (e.g. Chalcosyrphus nitidus [Portschinsky, 1879], Ch. jacobsoni [Stackelberg, 1921],
Ch. rufipes [Loew, 1873], Criorhina brevipila Loew 1871 and Xylota caeruleiventris Zetterstedt
1838). Half of them have not yet been found outside Kamchatka in the forests of northeastern Asia,
which makes it possible that isolated Kamchatka populations of these species existed in the late
Pleistocene. The wider spread of East Asian migrants in Europe is likely to be constrained by their
geographical vicariants and unrelated competitors. The very configuration of the ranges of these
species indicates the vector of their recent colonisation. A clear confirmation of the migration of
East Asian syrphids to Europe was Sphegina sibirica Stackelberg 1953, which literally became a
typical trans-palearctic species widespread in the temperate latitudes of Eurasia before the eyes of
one generation of entomologists. Unfortunately, the timing of [the arrival of] this species in
Kamchatka is unlikely to be recorded as accurately as in Western European countries (Mutin,
2006), but it was only discovered in Kamchatka in 2008. It is known that some animals (lynx,
squirrel, chipmunk) penetrated Kamchatka only in the 20th century.

In contrast to the Scandinavian Peninsula, Kamchatka was inaccessible to woodland species.
Compared to the Parapolisky Gorge, the Kuril Ridge was actually impassable for forest species. If



the Kunashir fauna is saturated with xylophilous hoverflies, only one representative of this
ecological group is known on Simushire (Sphegina violovitshi Stackelberg, 1956). Extreme
conditions of the central Kuril Islands turned out to be unacceptable even for many "northerners”
inhabiting Paramushyr, Shumsh and, naturally, Kamchatka. Nevertheless, the migration of
"northerners” through Kamchatka has clearly had an impact on the fauna of Japan. In Priamorye
some hoverflies are absent that are common throughout Europe and in the taiga zone of Siberia.
They are known in north-eastern Asia, Kamchatka, the Kuril Islands and Japan. Some of them were
found in the north of the Amur region (Sphaerophoria philantha [Meigen, 1822]) and in the Lower
Priamurye (Helophilus pendulus [Linnaeus, 1758]). These species were probably widespread as
early as in the late Pleistocene along the main darinages from the preglacial water bodies of the
subarctic. At some point they settled from Beringia through Kamchatka and the Kurils to Japan, but
they were not allowed to settle in Korea and Primorye by geographical vicariants. There are several
other species in the fauna of Kamchatka, which by their distribution are close to the aforementioned
"northerners". In fact, they are common in Europe, and through Siberia they spread to northeastern
Asia and Kamchatka, but are absent in the south of the Russian Far East (Parasyrphus vittiger
[Zetterstedt, 1843]).

[ Figure 1. Dendrogram of similarity of the species composition of Palaearctic syrphid faunas, using
the Czekanowski-Sorensen coefficient with 1000 bootstraps. Amur = Amur & Priamurye, Scand =
Scandinavian peninsula, NEEu = north-eastern Europe, Franc = France, Kamch = Kamchatka,
NEAs = north-eastern Asia]

[ Figure 2. Dendrogram of similarity between the faunas of the western and eastern Palaearctic
using the species composition of syrphids. Czekanowski-Sorensen coefficient with 1000 bootstraps.
Symbols as in Fig 1]

Cluster analysis of the Scandinavian syrphid fauna, Kamchatka, the neighbouring mainland
territories, and territories where in the Late Pleistocene there were forest biota refugia closest to
Scandinavia and Kamchatka, showed a clear separation of the western Palearctic from north-eastern
Asia (Fig. 1). There is some convergence of the East Asian fauna, more precisely the Priamurye
fauna, with the fauna of the western Palaearctic, probably due to the migrants from the east of
Eurasia that penetrated into the fauna of northern Europe. The cluster analysis of the mainland
faunas of the eastern and western Palaearctic unequivocally confirms their isolation (Fig. 2), and
indirectly the influence on the formation of specific boreal faunas of the nearest glacial refuges of
forest biota.

Thus, the youth of the Scandinavian and Kamchatka faunas is indicated by the absence of their own
endemics, clearly manifested by syrphids. If the apparently severe climatic conditions of
northeastern Asia are the main reason for the scarcity of its fauna in comparison with northern
Europe, the pronounced impoverishment of Kamchatka's syrphid fauna is primarily due to
geographical barriers that were insurmountable for sub-boreal and many boreal syrphids. There is a
pronounced effect of Late Pleistocene forest refuges in East Asia in the formation of the entire
Palaearctic boreal fauna in the Holocene.
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®daynsr Myx-Kxypuanok CkaHIUHABCKOro IHoiryoctpoBa u Kamuarkm paccmarpu-
BAIOTCS KaK pe3yJibTaT (hayHOreHe3a, IPOXOIUBLIETO B TOJIOLEHE TPpU GOPMHUPOBAHUN
necHol 30HbI [laneapkTHKH. Y CTaHOBJIEHO BBIPA)KEHHOE BIIMSHUE BOCTOYHOA3ZHATCKOTO
necHoOro pedyriyma Ha cTaHOBIeHHe OopeanbHOi (ayHbI M OTCYTCTBHE CyOOOpealtb-
HBIX BUJIOB B payHe KamuaTku.

YerBeptnunas ucropuss CxannuHaBun n Kamyatkn cBs3aHa ¢ kaTtacTpodude-
CKUMH COOBITHSMH /IS MX Ha3eMHOH OMoThl. OCHOBaTE b OTEYECTBEHHOM IKOJIBI
risinuosoroB M.I'. I'pocBanba (1999) u ero cTOpOHHUKH YTBEP)KAAIOT, YTO B OIIpE-
JIETICHHBIE TIEPUO/bI IICHCTOIIEHA JIEJHUKOBBIE IUTH M MPHJICIHUKOBBIE BOAOEMEI
MOJTHOCTBIO TTOKPBIBAJH 00a moryocTpoBa. OMHAKO B OTHOIICHUN COOBITHH TTO3THE-
ro mielcroneHa Ha KaMyaTke naneko He BCE MCCIIENOBATENH CTOJIb €IUHOIYIIHBL,
KaK B yTBEPXKICHUSIX O CIUIOLIHOM MOKPOBHOM JienHHKe Dennockanauu. C yyerom
YPOBHSI MOPSI MHOTHE PEKOHCTPYKIIMHU MO3HETO MJIEHCTOLEHA JAOIyCKAIOT CYIIECT-
BOBaHME TYHJPOBOH U JIECOTYHIPOBON PaCTUTEIBHOCTHIO 10 nepumeTpy Kamuarku,
MOKPBITOI OOLIMPHBIMU TOPHO-NOIMHHBIMY JieHuKamu (Eropoa, 2008; Kpecros n
ap., 2009). bonee Toro, I'. ne Jlartun (Lattin, 1957) paccmarpusan tor KamuaTtku
KaK OJIH U3 pe)yriyMOoB JIECHOH OHOTHI.

3a mociieiHee AeCATUIETHE IPOBEAECHO HeMalo (uoreorpaduueckux UCCieno-
BaHHﬁ, MOCBAIICHHBIX PEKOJIOHU3ALNN CeBepHOﬁ EBpOHbI B I'OJIOICHE OTACIbHBIMU
necHsIMH BUzamu (Schmitt, Varga, 2012). ITo ratutotunam n3ydeHHBIX PaCTEHHH U
JKUBOTHBIX OBUTM yCTaHOBJICHBI MECTOIOJIOKEHHS MX MO3JHEIUICHCTOLCHOBBIX pe-
(byruyMoB, HarpaBJIeHHUs NOCTIIAUATBHBIX MUTPALMHA, UX CKOPOCTH M Mp. 3HAYH-
TEJIBHO MEHBIIIe TOJOOHBIX MyOnuKanuii kacaercs 0notel CeBepo-Bocrounoit A3um,
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HO MX pe3yJbTaThl TaKKe IpUMedaTeNbHBl. TaK, IeHETHUYECKHE HCCIIeTOBAHUA
MOJKEBEIbHUKA U JTUCTBEHHMLBI YKa3bIBAIOT HA OTYETIUBYIO U30JSLUI0 KamuaT-
CKHUX TOIYJISIME OT ToImy it Marasianckoi o0sacTi 1 ux OJM30CTh € SITOHCKH-
MU IOMYJSIIUSMHA MOXOKEBEIbHUKA U TIPHAMYPCKUMH TMOMYJISIIUSMH JTMCTBEHHHIIBI
(Adams, 2014; Cemepuxos, [lomexaesa, 2007). [IpoHUKHOBEHHE ITHX pacTCHUN Ha
MOJYOCTPOB B MOCTIIISIIMAIBHBIN Tiepron uepe3 Kypuibckue ocTpoBa mpeacTaBis-
eTcs MaJlOBEPOSTHBIM, Kak U uepe3 3amagHoe OXOTOMOpBE, 3aCEICHHOE TeHETHYE-
CKHM MHBIMH nonysisnusaMu. Ocraercs NpH3HATh CyLIeCTBOBAaHHE PehyrHyMOB STHX
pacTeHHH, eciu He B mpexpenax camol Kamuarky, To Ha mpuieraromeM Ienbde,
KOTOPBIN MpPEeACTaBIsLT COOOH B MO3HEM IJICUCTOIICHE PUMOPCKHE paBHUHBL. Bo3-
MOXXHOCTb CYIIECTBOBAHHUS CKPBITHIX JIEJIHUKOBBIX pe(yrnyMOB, paclojoXeHHbIX B
MIPUOKEAaHUYECKUX PaliOHaX y OKpauHbI MOKPOBHBIX JIEAHUKOB, JOKa3aHa Ha MpUMe-
pe sugemMuyuHoro Uit Upnannuu ratutotuna Rana temporaria (Teacher et al., 2009).

Xotst CkaHIMHABCKHUH MOIyocTpoB M KamMuartka pasnuyaroTcst 1o psiay (H3HKO-
reorpaMuecKux XapakTEpPUCTHK U B KaKOW-TO Mepe CBOEH YeTBEPTUYHON HCTOpH-
eif, oba MmoJyocTpoBa MPEACTABISIIOT MHTEPEC UISi CPABHUTEIBHOTO (hayHHCTHUE-
CKOTO aHajm3a, KaKk 00JacTH cTaHOBIeHHs OopeambHOU (aynbl [lameapkTuku B ee
KpaiHuX reorpaduuecknx BapuanTax. CkannuHaBus 1 KamMuaTka pasnnyaroTcs 1o
IUIOIAM, CTENCHN H30JMPOBAHHOCTH OT MAaTE€pPHKa, IE€OJOTHYECKOMY BO3pacTy,
reomopdororun. C apyroil CTOpoHBI, 06a MOIYyOCTPOBA BHITSHYTHI B CyOMepuIma-
HaJlbHOM HaIIPaBJIEHHUH, & CO CTOPOHBI OKeaHa 0O0paMiIeHbl BEICOKMMU ropamu. [Ipn
MEHbIIIEH TUTOMAaX U OOJIBIIEH BRITAHYTOCTH KaMuyaTku, KITUMAT B €€ [EHTPaIbHON
4acTH MMeEET BhIPaKEHHBIN KOHTHHEHTAJIbHBIN XapakTep. CeBepHble paiioHbl CKaH-
quHaBuM 1 Kamuarku nexar B CyOapKTH4eCKOM KJIMMaTHyeckoM mosice. Hecmotpst
Ha Oostee 10KHOE TosiokeHne Kamuatku (camasi Fo’KHasi TOUKa I0JIyOCTPOBa — MBIC
Jlonarka Haxomutest Ha 50° 51’ 55” ¢. m1.), B ee mpejienax roCnoACTBYIOT OOpeabHbIC
neca (KaMeHOOEpe3HsKH M JIMCTBEeHHHYHUKHN). B CkaHIMHaBUM Takke OOLIMpHBIE
MIPOCTPaHCTBA 3aHUMAET Taiira, HO Ha tore llIBenun (10)kHast OKOHEYHOCTbH MOTYOCT-
poBa gocturaet mUpoTH 55° 20') pacnpocTpaHeHB! MHUPOKOINCTBEHHBIE JIeca.

MartepuaJjibl 1 METOAbI

C nenbio BeIICHEHHS ocoObeHHocTel (aynoreHnesa Ha KamuaTtke n B CkaHauHa-
BUM HaMH BbIOpaHbl Myxu-xypuaiku (Diptera, Syrphidae), npencrasnsionye oxHo
n3 HauboJjiee M3yYEHHBIX CEMEHCTB HaceKOoMbIX. Kak o0bexT Onoreorpaduueckux
UCCJIEOBAaHUH, KpPOME XOpOIIeH H3Y4YE€HHOCTH, JXYPYaJKd 00JagaroT psaoM Ipe-
nmyects. OHM pa3HOOOpa3HBI B TAKCOHOMHYECKOM OTHOILEHHH, SIPKO XapaKTepH-
3yIOT OTHeNbHbIe (ayHbl, MMEIOT 3HAYMTENBHBIN Treosormueckuii Bospact. Ilo
CHEKTPY JKU3HEHHBIX (JOPM M TPO(PUYECKUM CBS35M, B NEPBYIO OUEpPE/b JNYNHOK,
cupdHIBI CYIECTBEHHO NPEBOCXOAAT APYTHE MPOLBETAOLINE CeMeiicTBa HACCKOMBIX.
CIio)kHasi XOpOJIOrHYecKas CTPYKTypa JOKaJbHBIX (ayH MyX-)KypHaloK OTpa)kaeT
UX HMCTOPHYECKHE CBS3M M, CIEHOBaTEIbHO, crienuuky ¢ayHoreHesa. HapasHe c
HPOLBETAOIIUMH POJAMH, KOTOPble 00OBEIUHAIOT HEO3HAEMUKOB KPYIHBIX 300XO0-
POHOB, cpean cUpGUI HEMAJO MaJeOIHIEMUKOB — PEIMKTOB TPETHYHOTO BPEMEHH.
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K MOCJICAHNUM IMPUHAIJICHKAT, MPCKAC BCEro, MOHOTUIINYCCKUE pOAbI U NPEACTaBU-
TEJI U3 POJIOB (TIOPOIOB) C MINPOKUMH TUIBIOHKIMSIMU HX apeasioB.

[ToMuMO XOpPOJIOTMYECKOTO aHANM3a Ul BBISICHEHHS OCOOECHHOCTEH CTaHOBIIE-
HUSA (ayH MyX-)Kypuaiok CKaHAWHABCKOTO MOJTyocTpoBa u KamuaTku Ob1T HCTIONE-
30BaH CPaBHHUTENbHO-(PayHUCTHYECKHH MeToA. CXOACTBO (ayH pacCUUTHIBAIOCH IO
ko3¢ dunuenty CrvepeHceHa. B kiacTepHBIl aHanu3 Hapsay CO CHMCKaMU BHOB
MyXx-Kypuanok CkannuHaBuu 1 KaMyaTku ObUTH BKIIFOYCHBI CIIUCKU CUPDU, MOITY-
YeHHbIE JUIS IPUIIETaloIUX TEPPUTOPUN MaTepuka U TEPPUTOPHUH, T1e B MO3IHEM
TuIeiiCTOLIeHE CYIIECTBOBAIM OvbKaiimue pedyruymsl JecHorH OnoThl. CMCOK MyX-
Kypuasiok OUHISHINMM M ceBepa-3amaja eBporeiickoit wactn Poccum (Kapenus,
Komnbsckuii nomyoctpoB u JIeHHHrpaackas 00J1acTh) COCTaBIICH C yYETOM MOCIEAHUX
(haynucrrueckux cBonok (Bartsch et al. 2009 a,b; Haarto, Kerppola, 2007). Crincok
cupun Opanmunm (Sarthou et al., 2010) paccmarpuBaeTcst HAMH KaK MaKCUMAaJIbHO
OTPXAIOMINHA MX TaKCOHOMHYECKHH COCTaB B IIO3IHENICIHHKOBBIX pedyrnmyMmax
Cpenn3eMHOMOpPBS, OTKyJa MPOMCXOAWIA PEKOJOHM3ALMs COBPEMEHHOH JIECHOW
30HbI B 3amamHoit Epome. Hamm coGctBeHHble mannble mo cupdugam Cesepo-
Bocrounoit Asun 0buTH HOTIOaHEHBI HH(DOpMaluel u3 monorpaduu A.K. Barasano-
Boii (1990).

Pe3yabTaThl H 00cyKIeHUSA

O mononocty cupdunodaynsl CkaHIMHABUHM TOBOPHUT (PaKTHUECKOE OTCYTCTBHE
SHJIEMUYHBIX BHJOB Ha 3TOH Teppuropuu. Ee dayHa MoIHOCTBIO COCTOUT M3 aIOX-
TOHHBIX AJIEMEHTOB, KOTOPhIE MUTPHPOBAJIN Ha TI0JIyOCTPOBOB B rojoreHe. Kononu-
3aIysl [IPOMCXOAWIA BecbMa OBICTPO, O YE€M CBHIETENLCTBYIOT HCCIECIOBAHMS IO
Fagus sylvatica; yxe 3,5 TBIC. IIeT TOMy Ha3aJ HEMOPAIBHBIE JIeca ¢ STOU IMOPOIOH
cymiecTBoBa Ha kpaitaeMm rore LlIBerun (Magri, 2007). 3a mocnexyromuii nepruos
apeaJt JIECHOTro OyKa pacIIMpHIICS BeCbMa HE3HAUMTEIbHO. BeposiTHO, 3TH TeHICH-
UM PEKOJIOHM3ALUH ObUTH XapaKTEPHBI AJIsI BCEH OMOTHI HEMOPAIBHBIX JIECOB.

B ¢dayne Kamuatku cpenu cupdu Takke HET SHIEMHKOBOB, 32 HCKIIOYEHHEM
eauHcTBeHHOTO moaBuaa — Cheilosia illustrata magnifica (Hellen, 1930), nuunuku
KOTOpPOIr'o TPO(UYECKH CBSI3aHHBI C OOPILEBMKOM M JPYTMMH 30HTHYHBIMU. [lomy-
msuust Ch. illustrata, HOMAHATUBHBIA ITTOJBU KOTOPOTO HBIHE PAaCHpPOCTPaHEH K
3anany ot LleHTpanbHo#l SIKyTHH, MOrjia MEepeXUTh MO3AHUN MJIEHCTOLUEH Ha MpH-
MOpPCKHX Jiyrax IoxHoW Kamuatky mimm ceBepHblx Kypwii, rae moHsiHe oOuTaer
aBTOXTOHHBIN moaBun Ch. i. magnifica. Bpouewm, B ¢ayne KamuaTku BBISBIICH 11O
camkam eme oguH Bun Cheilosia n3 nogpona Floccocheila. Ctenens ponctBa Ch.
illustrata m Ch. motodomariensis Matsumura, 1911 MOTYT IPOSICHUTH T€HETHUECKUE
uccnenosanus. Bosamoxuo, Ch. illustrata magnifica siBnsieTcsi BCEro JIMIlb reorpa-
¢budeckoit Menanucruyeckoii popmoit Ch. motodomariensis. B nprnokeaHnIECKUX
pailioHaX MeNaHU3M Y HACEKOMBIX JOBOJBHO OOBIYHOE SIBICHUE, YTO CBA3aHO C HU3-
KAMH JIETHUMH TEMIIEPaTypaMH U CYLIECTBEHHBIM CHIDKCHUEM IPSMOI COJIHEYHOU
paguanmu. Y cupdun MenaHu3M, Kak (PEHOTHITMYECKask peakiysl, IPOSIBISIETCS TaKKe
B BECEHHHH IEPUOJI, B TOpax U B BRICOKHMX mupoTax (Mytus, 2002).
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CoBpemenHast ¢ayHa cuppuy CkaHIUHABHM CYIIECTBEHHO Ooradye TakOBOW
Kamuatkm, xak u cuppunodaynsr Bceit CeBepo-Bocrounoit Azuu (Tabmn. 1). Brico-
KO€ TaKCOHOMHYecKoe pazHoobOpasue cupdun CKaHIMHABCKOTO MOIYOCTpOBa 00y-
CJIOBIICHO 0oyiee MSTKMM KIMMAaroM B IEJIOM M CYyLIECTBOBAaHHEM Ha IOTe
HOJIyOCTpOBa KOM(MOPTHBIX YCIOBHI AJISL TEIUIONMIOOMBBIX HEMOPAIbHBIX BHIOB, a
Tafoke OOJNbIIeH TOCTYHNHOCTBIO MOJYOCTpoBa uIsi MHTpaHToB. K KpaiiHemy rory
MOJIyOCTPOBa IpuypoucHo Oojiee 20 BHIOB, HE OTMEUYCHHBIX B Ipyrux mectax Den-
HockaHuu. WX apeanbl jexaT B cyOOOpeasibHbIX M HEPEAKO B CyOTPOIMYECKUX
mMporax 3amagHou u, otuactd, LlenrpansHoii [laneapkruku. Mecta ux npeObiBa-
HUS B IUICHCTOLICHE YraablBaeTcs JAJIEKO HE BCETa, HO B JIIOOOM Cllydyae MO>KHO
YTBEpKAaTh, 4To Ha or CKaHIMHABCKOTO MOJyOCTPOBA OHH ITOTIANIM Y€pe3 TeppH-
Toputo [lanuu, nmomoOHO secHoMy Oyky. Cpemun «tokan» B (ayne CkaHIMHaBUH
MPUCYTCTBYIOT MOHommYeckuii pox Caliprobola w eIWHCTBEHHBIH TPEICTaBUTENH
pona Myolepta.

Tabnuna 1
KonmnyecTBo TakCOHOB MyX-KypUallOK POJIOBOTO M BUAOBOTO PAHTa B OTACIHHBIX
pernoHax 3anaaHoit u Boctounoii [TaneapkTuku

PervoH u KOJIMYECTBO TAKCOHOB B HEM
3 )
= £ £ ©
s § = = g é = 2
PaHr TakCcoHOB = S 3 =) < S = 2
= [aa =" I & [aa ] s
S S A e E s < =
g & © = & =)
@] xQ =
(0] o
Q Q
Poner 81 76 86 45 48 92
Buns: 395 379 504 137 192 463

3HAYNTENTHHOE YMCIIO BUAOB, IPUYPOUYEHHBIX K HEMOpalbHBIM Jiecam llIBennw,
M3BECTHBI TaKkke Ha rore PunisHIMH, TO ecTh B CeBepHol EBporie oHu 3kosormye-
CKH CBA3aHbl C INHUPOKOJIMCTBECHHBIMU U XBOﬁHO—IHMpOKOHHCTBeHHbIMI/I JIECaMu.
Apeanbl HeKoTOpbIX U3 HUX (Brachypalpus laphriformis (Fallén, 1816), Sphegina
elegans Schummel, 1843) monHOCTEIO NEkaT B EBporie, 9T0 0JHO3HAYHO YKa3bIBACT
Ha UX paccelieHHe M3 TMO3/HEIUIEHCTOLEHOBBIX pedyruyMmoB Cpean3eMHOMOpBS U
ero cesepHoi nepudeprn. OmHAKO OOJBIIMHCTBO HEMOPAIBHBIX BHUIOB, OOHMTAIO-
mmx B CkaHIWHABUY, Aa U B 3ananHoil [[aneapkTHKH B TETTOM, TOCTUTAIOT FOKHOU
Cubupu u rop Cpenneli Aznn. BeKTopsl UX pacceleHus U3 JIeTHUKOBBIX pedyruy-
MOB MOTyT 6I)ITI) BBIABJICHBI MNOMMYJIAIUOHHBIMUA I'CHETUYCCKUMU HCCIICAOBAHUAMU,
HO O MECTOTIOJIOKEHUH PepyrnyMoB JIECHOH OMOTBHI MOKHO CyIUTh TaKXKe IO SIBHO
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BBIPaKEHHBIM 00JacTsIM (LIEHTpaM) BHIOBOTO pa3HOOOpasusi TOIO MJIM WHOTO poja
wim noapona. Tak, u3 6 BunoB poxa Callicera, u3Bectubix B lOxHoit EBpomne,
Bkitovyass @paniuio, Tosbko C. aenea (Fabricius, 1781) u C. aurata (Rossi, 1790)
3acemmn ror CkanauHaBuu. [lepBrrit w3 HUX 10 fory Cubupu gocturaer SmoHwH.
W3 octanbHBIX TOJBKO J[Ba BHJAa MPOHUKAIOT BOCTOUHee 3akaBkasbst (TypkmeHwUs,
Tamxukucran). Ha npumepe C. aenea MOXHO IPEAIIONOKHUTH, YTO HEKOTOPBIE Cy0-
OopeanbHBIC BHIBI MIPH PACCENICHHH B rojoreHe n3 Cpean3eMHOMOPbs TOCTHIIIN
BOCTOYHOW OKpanHbl EBpasun. YUuTbIBas NPOTSHKEHHOCTh MUTPALMOHHOTO IYTH,
SInmoHunst Moria ObITh 3acelieHa ITUM BHUJIOM YK€ I0CJIE €€ MOJIHOTO OTAENICHHS OT
Marepuka. Bo3MokeH Apyroil crueHapui, IIHPOKOE PacCEeHUE 3TOH KypyajKu
MPOM30IILIO J0 BIOPMA, a B TOJIOIEHE €€ apeall, CTABIIMK JU3bIOHKTHBHBIM B T031-
HEM IUIEHCTOLIEHe, BOCCTAHOBHUIICSI BHOBB JI0 TPAaCHalleapKTUYEeCKOro. Y eAMHUYHBIX
BHIOB CHPQHI 1MOo100HBIE MMO3AHEIUICHCTOIICHOBRIE TUIBIOHKIINHA B PAacIpOCTpaHe-
HUH COXPAHIIUCH 10 cux mop. K HuMm otHOCsTCs Fagisyrphus cincta (Fallén, 1817)
u Tropidia scita (Harris, 1780). Iu3bIOHKIHS TIEPBOTO M3 HUX MOIJa CHOPMHPO-
BaThCS B TOJIOICHE B PE3yNbTaTe MOXOJIOAAaHU B Oopeasie, Kak 3TO MPeaoIaracTcs
B OTHOUICHWH HEKOTOPHIX 0abouek ([Jybatonos, Koctepun, 1998). Omnako T. scita
B BocTouHoli A3uM BCTpeyaercst TOJIBKO Ha OCTPOBaxX SIHOHOMOPCKOro peruoHa, u
BPSIT T MOTJIa IMETh TPaHCIIAICAPKTHYECKUIA apeal B TOJIONEHE.

[TomuMoO BHIOB, CBS3aHHBIX C JECHBIMH IKOCHCTEMaMH, a 3a4acTyl0 Ha CTaIUH
JIMYMHKN HENOCPEACTBEHHO C APEBECHBIMH IOPOJaMH, K «roskaHam» CKaHIMHABUH
OTHOCSTCS TIPEICTaBUTENH ponoB Paragus, Eumerus m Merodon, Hacensiomue
MPEUMYIIECTBEHHO OTKPHITHIE MPOCTPAHCTBA, 3aHATHIE KCEPOPHUTHOW W Me30-
KcepoUTHOM pacTUTENbHOCTHIO. L[eHTpoM BHIOBOrO MHOT000pa3Hs 3THX POJOB
sBisiercs CpeauzemHoMopbe U LleHTpanbHast Asusi. YacTh BUIIOB CKaHAMHABCKOM
(hayHBI TT0 CBOEMY PaCIPOCTPAHEHHIO SIBISAIOTCA MOJHM30HANBHBIMUA. HekoTpeie u3
HHUX He 0e3 y4acTHs 4eJoBeKa CTalli IOJIMPETHOHATIbHEIMU. DTO JIyKOBBIe (Eumerus
funeralis Meigen, 1822, E. strigatus (Fallén, 1817)) u wmapuuccosas (Merodon
equestris (Fabricius, 1794)) sxypuanku. Ha BocToke A3um, KpoMe 3THX K€ MOJIU30-
HATBHBIX MTOJMUPETHOHAIBHBIX BUIOB, CYIIECTBYET HEOOJBIIIOE YHUCIO BOCTOYHOAZH-
aTCKUX 3HIEMUKOB B ponax Paragus n Eumerus. bonee mupoko B Boctounoit
[ManeapkTuke pactpoctpanen Paragus leleji Mutin, 1986, ¢unoreHernuecku 0am3-
KA K HEKOTOPHIM IICHTPaIbHOA3UTCKUM JHIEMHUKaM. HapuuccoBas Kypdaika mos-
Bwiachk B ¢ayne Kopeu u SInmonuu, BepositHo, Toibpko B XX croierun. B 2005 .
Merodon equestris 6pu1 00Hapyxxen B IleTponaBinoBcke-KamuaTckom; ero mHTpo-
IYKIAW SIBHO OJIAarONPHUSATCTBOBAN MATKHIA MOPCKOW KIIMMAT BOCTOYHOTO TTOOEPEKbS
KamuaTku. DTa MHBa3us SIPKO AEMOHCTPHPYET HaJM4YKMe Ha MOJIyOCTPOBE aJarTHB-
HOM 30HBI U151 cy00opeabHbIX BUIOB. JloOaBuM, uro Ha KamuaTrke oTMeueHa ToJb-
KO OI[HA U3 JIYKOBBIX XKypUallok — Eumerus funeralis.

Pexononmzanust CkaHJMHABUH JIECHBIMH BUAaMH IIPOMCXOANIA KaK C I0Ta IoITy-
OCTpOBa, TaK M C BOCTOKa, uepe3 OunisHauro. @uioreorpaduyeckue ucciaejoBaHus
CBUETENBCTBYIOT O TOM, YTO OJHH BHBI peanan3oBain oba HampasieHus (Koskinen
et al., 2000), npyrue — ToJIBKO BOCTOUHOE Wi okHOe (Schmitt, Varga, 2012). IIpn
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BCTpeUe pa3sHOHAINPABIEHHBIX MUTPALMOHHBIX TIOTOKOB B CPEIHEH 4acTH MOJIyOCT-
poBa copMHpOBaJIaCh «IIOBHAs 30Ha», KOTOpasi pa3lelisieT He TOJBbKO pa3Hble ac-
camOJier BU/JIOB, HO U TIOMYJISLUK C Pa3HBIMHU TaIUIOTUIIAMH, U B IIOCIICIHEM Cliydae
mpencTaBisieT codoit 30Hy rubpuamzanuu (Taberlet et al., 2000). W3 3Toii kKapTHHBI
PEKOJIOHU3AIIUA HECKOIBKO BBIOMBAKOTCSA T€ BHJBI JKypYaJOK, HAXOIKH KOTOPBIX
MPUYPOYEHBI K FOT0-BOCTOYHOW YacTH MOJYyOCTPOBA, WIIM HACENSIOUIME BECh IOT
[IIBenru, HO HPU ITOM BCE OHM UIMPOKO PACIPOCTPAaHEHbI HA tore DUHISIHIUN
(Cheilosia angustigena (Becker, 1894), Sphiximorpha subsessilis (Illiger, 1805),
Ceriana conopsoides (Linnaeus, 1758). YuursiBas ux oTcyrcTBUC B JJaHHU, MOKHO
MPEANOI0KUTh, YTO 3TH BUAbI NPOHUKIN B CKaHAWHABHIO JIMOO BIOJb MOOEPEKbs
BorHuueckoro 3anmBa, mmbo 4epe3 ero ocrposa. Cpenu xypuanok CKaHIMHaBUA
HEMaJIo 3alaJHONAaIeapKTUUECKHX BUJIOB, apeaibl KOTOPbIX oOpamisitoT borHuue-
ckuit 3anuB. [logo0HOE pacmpocTpaHeHHe MOXET ObITh Kak MPOSBICHHEM HX 30-
HaJIbHOM INPUYpPOYEHHOCTH, TaK M OTPaKEHHEM BOCTOYHOTO BEKTOpa 3aCelICHMS
CkaHAMHABHH.

W3yuyeHune rarioTUIIOB pa3iIMuHbIX )KUBOTHBIX 110KA3aji0, YTO B PEKOJIOHU3AIMN
CKaH/IMHABCKOTO MOJyOCTPOBA YYaCTBOBAIM BBIXO/IIBI U3 BOCTOYHOA3UATCKUX JIE -
HHUKOBBIX pe()yrHyMOB, KOTOPBIE B I'OJIOLEHE OBICTPO PACCENMIIUCH 0 BCEH TACKHON
3oHe (Fedorov et al., 2008; Painter et al., 2007). JlaHHOEe HaIpaBICHHE MUTPALIMOH-
HOTO TOTOKa JAEMOHCTPHUPYIOT TaKKe CUPGHUIBI, HIMPOKO PACHPOCTPAHCHHBIC Ha
Jansaem Bocroke u B Cubupu 1 U3BeCTHBIE B LIEHTPAJIBHBIX U CEBEPHBIX paiioHaX
eBpormeiickori yactu Poccun. B CkaHIuHaBUW HMX apeayibl 3aXBaThIBAIOT OOBIYHO
I0)KHOTAE)KHBIE U CMEIIaHHbBIe Jieca. Mbl CBs3bIBacM HX TOSIBIICHHE HA ceBepe EBporib
¢ (opMHpOBaHMEM TAECKHOH 30HBI, KOTOPYIO OHM OBICTPO 3aCEsUIM U3 BOCTOYHO-
a3MaTCKUX JIECHBIX pedyruyMoB Kak 0Oojiee X0JI010yCTOW4MBBIE BUABI (Epistrophe
annulitarsis (Stackelberg, 1918), Sphegina spheginae (Zetterstedt, 1838), Blera eoa
(Stackelberg, 1928), Chalcosyrphus nigripes (Zetterstedt, 1838), Pseudopipiza no-
tabila (Violovitsh, 1985), Mallota megilliformis (Fallén, 1817), Xylota suecica
(Ringdahl, 1943)). Hexoropble U3 HUX IOCTHUIIH TOJNbKO DUHISHANY, APYTUE MPO-
HUKIIU B [eHTpasibHble paiionsl [1IBerun, Ho CKaHAWHABCKUE TOPBI OHU HE MPEOJIO0-
Jend. Y HEKOTOPBIX XOJOJOYCTOMYMBBIX BUAOB CYIIECTBYKOT H30JUPOBAaHHBIC
nonyisiuuu B Kaprnatax wnm Asbnax, KyJla OHA MOTJIM MPOHUKHYTh B XOJOIHBIC
MEPUO/IBI FOJIONIEHA BMECTE C [PYTUMHU JIEMEHTAMH Ta€)KHOU OUOTHI.

OKOJI0 JIecATH BUIOB MyX-)KypUalIOK CKaHIMHABCKOH (payHbl OTMEUYEHBI TOJIBKO
B Jlanmaunauu, 100 B Ge3necHbIX pailoHax CKaHAWHABCKUX TOp. DTO IHUPOKO pac-
MIPOCTPAHEHHBIE B TYHJIPOBOM 30HE U CEBEPHOM Taiire BUbl. MIX NPOHUKHOBEHUE HA
TIOJIyOCTPOB C BOCTOKA B aBaHIapJie TYH/APOBOH OMOTHI HE BBI3BIBAET OCOOOI0 COMHE-
Hus. C 1ora mojyocTpoB B Hayaje TOJIONEHa 3acelisUld B OCHOBHOM 3BPUOHOHTHBIE
Buabl. HeiHe oHu HacensitoT moutu Bcto CyOapkTuky. IMEHHO 3TH Buibl HOpMHUpY-
T cuppunodayny Mcmanmuu, Torna Kak HCTHHHO CYOAapKTHUSCKHE U apKTO-
ANBITNICKHE BUABI TaM NPAKTUYCCKHU OTCYTCTBYIOT.

dayna cupoun Kamuatku nmouru B 3 pasza OelHee CKaHAWHABCKOW Ha ypOBHE
BUJIOB U ITOYTH B 2 pa3a Ha POJIOBOM ypoBHE (Tadi. 1). DTo MOXXKHO TOJBKO OTYACTH
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OTHECTH Ha CUYET HEeJIOCTATOYHOH €€ M3yUYEeHHOCTH WM CBSI3aTh C MEHbIIEH TEPPUTO-
pueii mosyoctposa. [IpuurHa HU3KOTO TAKCOHOMHYECKOTO pasHooOpasus Kamuarku
KpOETCsl, IPEXKIE BCETO, B CyPOBOCTH €€ COBPEMEHHOTO KJIMMAaTa, KOTOPBIA CyIIeCT-
BEHHO CY3WJI CIIEKTpP NMPUTOAHBIX IS CyIIecTBOBaHUs cupduz ycmopuid. Kimmmatu-
yeckuil (akTop orpasmics Ha OuopazHooOpasum Bceil CeBepo-Bocrounoil Aszum,
yepe3 kotopyto Kamuarka cBsizana ¢ EBpasueii. Eciiu HekoTopoe oOenHeHne Takco-
HOMHYECKOTO cocTaBa cuphun OuamsHANN OTHOCHTENHO CKaHAMHABCKOTO IOITY-
0CTPOBa MOYKHO OOBSICHUTH CypoBOCTh Kinmara CeBepo-Bocrounoit EBpornsl, To Ha
Kamuatke kinumar msrde, yueM B CeBepo-BocTouHoit A3un, 1a 1 pacioyio’keHa OHa B
mesnoM fokHee. TeM He MeHee, pazHooOpasme cHp(HI Ha MOIYOCTPOBE 3aMETHO
Hiwke. [IpyynHy 3TOTO SIBIEHUS MBI BUIMM B O'PaHUYEHHH BO3MOXKHOCTEH PEKOJIo-
HU3a1uu Kamuarku jmecHbIMH BUJIaMU. BepOﬂTHOCTb Mnrpaunﬁ JICCHBIX BHJIOB C
tora, uepe3 Kypmibckyto rpsny, ceefeHa ¢aktiuuecku K Hymo (Mytus, 2003). dus
MHUrpaHTOB n3 OopeanbHbIX JecoB CeBepo-BocTounoit A3un cepbe3HbIM (QHIIBTpOM
spisieTcs [lapanonsckuit noa. DTOT y3Kuil nepereek, cBsa3biBaromuii Kamyatky c
MaTEepPUKOM, TPEICTABIAET CcO0O0W Treorpaduveckuii Oapbep IUIsl JECHBIX BHUIOB.
Od4eBHUIHO, €ro CMOTJIA MPEOOIETh JUIIb TI0KUHA BHIOB KCHIIOPIITBHBIX CHPOUI,
IIMPOKO PACIPOCTPAHEHHBIX B TaeXHBIX Jecax [laneapkruku. [laxke Bo Bpems roso-
eHoBoro ontumMyma Kamuarka ocraBajiach HEJTOCTYIHOH IJISi aKTHBHO PAaCCEIIsiB-
mmxcs B EBpasum BBIXOIIEB W3 IMO3AHEIUICHCTOIICHOBBIX JIECHBIX pedyruymoB
Bocrounoii Aszun. KoneuHo, TpeOyloTcsi TeHETHUECKHE HCCIIEN0BaHUS KCHIIO(DHIb-
HBIX CUP(UA M3 COBPEMEHHBIX KaMYaTCKHMX IOMYJISILMN il HOATBEPKICHUS HX
MOSIBIICHHSI HAa IIOJIyOCTPOBE YK€ B XOJE €ro TOJIONEHOBOH PEKOJOHU3AIMH, HO
Mopdostornyeckas OZHOPOAHOCTh 3THX CHPQHI B TpejiesiaX OOLIMPHBIX BHUIOBBIX
apeaJioB yKa3bIBaeT Ha MX HeJlaBHee OBICTPOE paccelieHHe.

Tunmuaex oburaTeneil OopeanbHBIX JiecoB EBpasun U3 4mcia cUpQHUI MOXKHO
paszmenuTh Ha 3 rpynmsl. BOMBIIMHCTBO Cpemy HIX MUMEIOT KCHIO(GMIBHBIX JIMYHHOK,
1 BCE OHU MPEICTABIIIOTCA BRIXOALAMH U3 BOCTOYHOA3HATCKUX JIECHBIX PEPYTHyMOB.
[TepBble M3 HUX MaKCUMAIBHO COJMXKAIOTCS IO AKOJIOTMYECKUM TpeOOBaHUAM C CyO-
OopeallbHBIMU H/IEMHKaMU SIIOMOPCKOTO pernoHa, Mo3TOMY OHHM HE YIIUIU JaJIeKO
3a ero mpejenbl. Apeabl 3TUX BUJOB IOMUMO CEBEPHOM yacTu BocTouHoasnatckon
oOyact 3axBarbIBarOT 3abaiikaibe u ordactu tor SAxyruu (Chalcosyrphus
amurensis (Stackelberg, 1925), Chrysotoxum coreanum Shiraki, 1930, Volucella
abdita Violovitsh, 1978). Bropas rpynmna copmupoBana BuaMu, KOTOPBIE 3a TIpe-
nemamMu BocrouHoasznaTckoi obmacTtu 3acenmnn ror Cubupu. B 3amagHoMm Hampas-
JEHUW UX apeansl mpoctupatorcs no Anras (Mallota bicolor Sack, 1910). Jlums
HeMHOTHe U3 HuxX BcTpedaroTcs B Ceepo-Bocrounoit Asum (Sphegina kurenzovi
Mutin, 1984, Blera violovitshi Mutin, 1991, B. judini Barkalov, 1991). 13 cupdun
Kamuatku k 3T0#t rpynne npuHauiexat Xylota nartshukae Bagatshanova, 1984 u X.
pseudoignava Mutin, 1984. Tpetbs rpyIna BOCTOYHOA3HATCKUX MUTPAHTOB B XOZE
peKoJIoHu3aluK JIecHO!M 30HbI [laneapkTuku B rojoleHe npoHukia 3a Ypan. bonee
TerIono0uBbIe ((pakTuuecku cyOOOpeanbHble) BUIBI 10 CMEIAHHBIM JiecaM JI0C-
turiu Kapnat (Mallota rossica Portschinsky, 1877, Spheginoides obscurus Szilady,

19



1939), npyrue (moutu GopeabHbIC) IO TACKHBIM JiecaM MPOHUKIH B CKaHIHMHABUIO
(Chalcosyrphus (Xylotina) nigripes (Zetterstedt, 1838)). B TpeTsio rpymiry MBI
BKITFOYaeM Takke BHIBI, HEM3BECTHBIC 3amanHee Ypana (Blera nitens (Stackelberg,
1923)), eBpomneiickoii yactu Poccuu (Mallota eurasiatica Stackelberg, 1950) unu
Jlanmanpuu (Blera eoa (Stackelberg, 1928)). Ha Kamuartke HaiizeHo 12 kcuio-
(ubHBIX BUIOB U3 AaHHOU rpynisl (Hanpumep, Chalcosyrphus nitidus (Portschin-
sky, 1879), Ch. jacobsoni (Stackelberg, 1921), Ch. rufipes (Loew, 1873), Criorhina
brevipila Loew, 1871 u Xylota caeruleiventris Zetterstedt, 1838). ITonoBuHa u3 HUX
He oOHapy»xeHa roka 3a npenenamu Kamuarku B necax CeBepo-Bocrounoii Azum,
YTO JIOITyCKaeT BO3MOXKHOCTh CYILECTBOBAHUS M30JIMPOBAHHBIX KaMYaTCKUX IIOITY-
JSUMA 3TUX BHJOB B TO3JHEM IUlelicTolieHe. bojee mmpokoe pacrpocTpaHeHUe
BOCTOYHOA3MATCKUX MHUTPAHTOB B EBpore, BEposTHO, ClIEepKUBAIOT UX Teorpadude-
CKHe BUKApUAHTHl M HEPOACTBEHHBIE KOHKYypeHTH. Cama KOH(HTypamus apeanoB
STHX BUIOB YKa3bIBACT BEKTOP WX HEIABHETO paccelleHus. SIpKkuM NOATBEp KICHHEM
MUTpaliy BOCTOYHOA3MAaTCKuX cupdun B EBpomy cranm Sphegina sibirica Stackel-
berg, 1953, kotopblii OyKBaJbHO Ha TJIa3aX OJHOTO MOKOJICHWS! SHTOMOJIOTOB Ipe-
BPATWJICS B THITMYHOTO TPaHCHAIEapKTa, IMHPOKO PaCIIPpOCTPAHEHHOTO B YMEPEHHBIX
nmporax EBpasun. K coxanennro, Bpems mosiBiieHust 3Toro Buaa Ha KamuaTke Bpsn
JIM YAacTCsl YyCTAaHOBHUTH CTOJIb TOYHO, KaKk B cTpaHax 3amanHod Espombsl (MytuH,
2006), Ho Ha Kamuatke oH oOHapykeH Toibko B 2008 r. M3BecTHO, HEKOTOPHIC
3BepH (PBICh, Oenika, OypyHIYK) NpOHKUKIU Ha KamMyaTKy TOJIBKO B XX CTOJICTHH.

B ornmumne ot CkaHIMHABCKOTO noiyocTpoBa KaMmuarka okaszanach HeIOCTYI-
HOH Ju1s HeMopallbHbIX BHJIOB. 1o cpaBHeHuto ¢ [lapanonsckum nonom Kypuibckas
rpaga oka3zanack (paKTHYECKH HETPOXOOUMOH [yt JiecHbIX BuaoB. Eciu dayna Ky-
HaIIMpa HACHIMIEHA KCIITOPHIHHBIME KYPUAIKIMH, TO yKe Ha CHMyIIIpe H3BECTCH
JUIIG ONWH TPEACTABUTENh ATOH AKOJOTHYECKOW Tpymisl (Sphegina violovitshi
Stackelberg, 1956). Dxcrpemanbhbie ycnoBus octpoBoB Cpennux Kypui okaszanuck
HETIPHEMJIEMBIMH 1K€ JUII MHOTHX «CeBepsaH», Hacessronwx [lapamymmp, [ymmry
u, ecrectBeHHO, Kamuarky. Tem He MeHee, MUTpamusl «ceBepsH» yepe3 Kamuarky
SIBHO OKa3aja BiusiHue Ha (ayHorenes Snonun. B [Ipuamypbe OTCYTCTBYIOT HEKO-
TOpBIE JKYpUaJIKH, KOTOpble 00BbIYHBI 1O Beei EBpore u B TaekHON 30He CHOHMpH.
Onu u3BectHbI Ha CeBepo-Bocroke Asun, Ha Kamuatke, Kypunbckux octpoBax u B
Snonnn. Haxonku HEKOTOPHIX W3 HUX CHEJIaHbl Ha ceBepe AMYypCKOW o0iacTH
(Sphaerophoria philantha (Meigen, 1822)) u B Hwkuem [Ipuamypwe (Helophilus
pendulus (Linnaeus, 1758)). OTu BUIBI, BEPOSITHO, OBUIN IIMPOKO PACIIPOCTPAHEHBI
elIe B MO3JHEM IUICHCTOIICHE B0 OCHOBHBIX BOJOCOPOCOB W3 TPEIICTHHKOBBIX
BomoemMoB CyOapkTuku. B kako#-To mepro OHU paccemtiuch u3 bepuHrim depes
Kamuatky u Kypunsl 1o SAAnonuu, Ho 3acenuts Kopero u IlpuMopbe UM He 03BOJIH-
nu reorpaduueckue BUKapuaHThl. B ¢ayHe KamuaTtku nprcyTCTBYET ellie HECKOJIBKO
BU/IOB, KOTOPBIE TI0 CBOEMY PACHPOCTPAHEHHIO COMIDKAIOTCS C YIIOMSHYTHIMH BBIIIIE
«ceBepsHaMm». [1o cyt 310 00BIYHBIE B EBpome TpaHcmaneapkTel, dyepe3 CHOMps
oHM pacrpoctpanensl 10 CeBepo-Boctounoit Aszum u KamMyaTku, HO OTCYTCTBYIOT
Ha rore JlaneHero Boctoka Poccuu (Parasyrphus vittiger (Zetterstedt,1843)).
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Puc. 1. lenaporpamMma cXoAcCTBa MaleapKTUUECKUX (PayH MO BHAOBOMY COCTaBYy MyX-
Kypuaiok. Kospdumment UekanoBckoro-Cepencena, Oyrcrpen 1000. YcnoBHbIe 0003HaUCHUS:
Amur — Ipuamypse u IIpumopse, Scand — Cxanaunasckuii momyoctpoB, NEEu — Cesepo-
Boctok EBpomnbl, Fanc — ®@pannms, Kamch — Kamuarka, NEAs — CeBepo-Boctok Azum.
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Puc. 2. lennporpamma cxozcta ¢ayn 3amaaHoi u Bocrounoii Ilaneapkruku no Bumo-
BOMYy cocTaBy Myx-kypuajok. Kospduuuent Yexanockoro-Cepencena, Oyrcrpem 1000.
YcnoBHBIE 0003HaYEHHS — CM. pHC. 1.
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Knacrepusrit ananms cupdunodayn CkanauaaBuu, KaMuaTku, COCEIHUX ¢ HUMH
MaTEpPUKOBBIX TEPPUTOPUN U TEPPUTOPUH, TIAE B MO3JHEM IUICHCTOLIEHE CYLIECTBO-
Baym Oymoxaine k CkaHauHaBud U KamuaTke pedyruymsl JIeCHOW OHOTEHI, TOKa3all
4eTKyto 00ocobiieHHOCTh 3anaanoi [lajeapkTruku ot ceBepo-BocToka Asum (puc. 1).
[TpocmarpuBaercss HEKOTOpoe CONMKEHNE BOCTOYHOA3MACKOH (hayHBI, TouHee IpH-
amypckoi, ¢ ¢ayHamu 3amangHoil [laneapkTHKH, BEpOSTHO 3a CYET MHUIPAHTOB C
Bocroka EBpasun, nmponnknmx B ¢aynsl CeBeproit EBponbl. KnacrepHslit ananus
MmarepukoBbiX (ayn BocrouHoit u 3ananHoii [TaneapkTuku OIHO3HAYHO MOJTBEP-
JKIaeT ux 000co0ICHHOCTH (pHC. 2), @ KOCBEHHO — BIIMSIHNE Ha ()OPMHUPOBAHUE KOH-
KpETHBIX OOpeanbHbIX (payH OnmKalIInX JIETHUKOBBIX peyrinyMOB JIECHOW OUOTHI.

Takum o0pa3zom, Ha MostotocTh (payn CraHnuHaBuH 1 KamMuaTku yKa3bIBaeT OT-
CYTCTBHE MX COOCTBEHHBIX JH/IEMHKOB, YTO SIPKO MPOSIBIISIETCSI HA TpuMepe cupdu.
Ecnu cypoBble kmumatuueckue ycioBus CeBepo-BocTounoit A3uu, no-BUANMOMY,
SIBIISIFOTCSI OCHOBHOM NPWYHMHOW CKYIZHOCTH ee (payHbl 1o cpaBHeHHIo0 ¢ CeBepHOU
EBpomnoii, To siBHO BhIpaskeHHOE 00enHeHne cupdunodaynsl KamuaTku 00ycioBieHo,
npexJe Bcero, reorpaduyeckumu 0apbepamu, HEMPEOoJOIUMbIME ISl cyOOopeab-
HBIX M MHOTHMX OopeanbHbix cupdua. IIpocmarpuBaeTcss BBIpaKeHHOE BIHSHHE
MTO3/THETUICHCTOIICHOBBIX JIECHBIX pedyruyMoB BoctouHolt A3nn Ha (hopMUpOBaHHE
Bceit 6opeanbHOi (ayHbl [laneapkTHKY B TOJIOLEHE.
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SCANDINAVIA AND KAMCHATKA: KEYS TO THE KNOWLEDGE OF THE
PALAEARCTIC FAUNA GENESIS

V.A. Mutin

Amur State University of Humanities and Pedagogy,
Komsomolsk-na-Amure, Russia

Hover-flies fauna of Scandinavian Peninsula and Kamchatka are considered as
result of the faunogenesis in Palearctic forest zone during the Holocene. Obvious
influence of the East Asian forest refugia on both the boreal fauna formation and the
absence of subboreal species in Kamchatka fauna are ascertained.
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