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AHHOTALIMA
CraThs TOCBSIeHAa OMUCAHUI0 UCTOPUU pacceje-
HUS HEKOTOPBIX CMHAHTPOIITHBIX BUJOB KOXXEEIOB
Ha TeppuTopuu Poccuu u ero 3aBUCUMOCTU OT KO-
KJIUMaTUYECKUX U APYyTUX GaKTopPoB. LleIbio0 HAIIETO
UCCIIeIOBaHUS OBLIO TIPOBEleHNe UHBEHTAPU3AIUU
Ha peruoHaJibHOM yPOBHE Ha TeppuTopuu Poccuu
(hayHMCTHYECKOTO COCTAaBA YCHEIIHbIX UHBA3UY CU-
HaAHTPOMHBIX BUAOB Dermestidae myTem aHaimsa
JIUTEPaTyPHBIX UCTOUYHUKOB 3a rnociiegHue 150 JeT.
BoL10 BRISIBJIEHO 19 BumoOB: Anthrenus picturatus pic-
turatus Solsky, 1876, Attagenus gobicola Frivaldszky,
1892, Attagenus smirnovi Zhantiev, 1973, Attagenus uni-
color simulans Solsky, 1876, Attagenus unicolor unicolor
(Brahm, 1791), Dermestes ater DeGeer, 1774, Dermestes
frischii Kugelann, 1792, Dermestes haemorrhoidalis
Kister, 1852, Dermestes maculatus DeGeer, 1774, Mega-
toma tianschanica Sokolov, 1972, Reesa vespulae (Mil-
liron, 1939), Thylodrias contractus Motschulsky, 1839,
Trogoderma angustum (Solier in Gay, 1849), Trogoderma
glabrum (Herbst, 1783), Trogoderma quinquefasciatum
Jacquelin du Val, 1859, Trogoderma teukton Beal, 1956,
Trogoderma variabile Ballion, 1878, Trogoderma versico-
lor (Creutzer, 1799) Trogoderma inclusum LeConte, 1854,
a Takke 4 ciaydas sJIMMUHAIUU Yy>KEPOJHBIX BUJIOB
B OT/IEJTbHBIX PETMOHAX.

KonnuecTBO 4y>XePOJHBIX BULOB CUHAHTPOII-
HBIX KOXKeeJI0B YBeJINUYUJIOCH C IIATU BUIOB B 1870 T.
1o 19 sBugoB B 2020 r. [Ipu 5TOM Cpeny BpeauTeaei
3aI1aCOB PACTUTEJIBHOTO MPOUCXOXKIEHUS UYUCIO
BUJI0B BO3POCJO C JIBYX [0 ceMHU, a KepaTtodaros —
c Tpex o 12. Hebosbllloe ycKOpeHe TUHAMUKU BCe-
JIEHUS Yy>KePOJHBIX BUIOB OTMEUEHO Ha pybexe XIX
1 XX BEKOB, a 3aMeTHOe YCKOPEHME [IPOU3OIILIIO [10CTIe
60-x rr. XX Beka. MiaMeHeHUsI AUHAMUKU BCEJIEHUS
Yy)KEPOJHBIX BUJIOB TECHO CBSI3aHBI C YBEJIMUEHUEM
JIOJIM TOPOJCKOTO HaceJeHUsl M U3MeHEHUEM KO-
KJIMMAaTUYECKUX YCJIOBUM B moMeneHusIX. O6Cyx-
laeTcsl CYIeCTBEHHOE 3HaueHUe «OUOTHUYECKOTO
JIIOXKJIs1» HAa HavyaJbHOM 3Tare (GopMUPOBaHUS TIOITY-
JAIUY U IJ1s oA IePXKaHUS CTabuIbHOTO CYIeCTBO-
BaHUS CUHAHTPOIIHBIX TOMyaAI Ui, OTIcaHbl 4 CIIy-
Yyas SJIMMUHAIUY CUHAHTPOIIHBIX MOMYISIUN BUIOB
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ABSTRACT
The article is devoted to the description of the history
of the distribution of some synanthropic Dermestidae
species in of Russia and its dependence on ecoclimatic
and other factors. The purpose of our study was to con-
duct an inventory at the regional level on the territory
of Russia of the faunistic composition of successful in-
vasions of synanthropic Dermestidae species by analyz-
ing literary sources over the past 150 years. There have
been detected 19 species: Anthrenus picturatus pictura-
tus Solsky, 1876, Attagenus gobicola Frivaldszky, 1892,
Attagenus smirnovi Zhantiev, 1973, Attagenus unicolor si-
mulans Solsky, 1876, Attagenus unicolor unicolor (Brahm,
1791), Dermestes ater DeGeer, 1774, Dermestes frischii
Kugelann, 1792, Dermestes haemorrhoidalis Kiister, 1852,
Dermestes maculatus DeGeer, 1774, Megatoma tianschani-
ca Sokolov, 1972, Reesa vespulae (Milliron, 1939), Thylo-
drias contractus Motschulsky, 1839, Trogoderma angus-
tum (Solier in Gay, 1849), Trogoderma glabrum (Herbst,
1783), Trogoderma quinquefasciatum Jacquelin du Val,
1859, Trogoderma teukton Beal, 1956, Trogoderma varia-
bile Ballion, 1878, Trogoderma versicolor (Creutzer, 1799)
Trogoderma inclusum LeConte, 1854, as well as 4 cases of
elimination of alien species in certain regions.

The number of alien synanthropic Dermestidae
species increased from five species in 1870 to 19 spe-
ciesin 2020. At the same time, among pests of plant ori-
gin, the number of species increased from two to seven,
and keratophages — from three to 12. A slight accelera-
tion in the dynamics of the introduction of alien species
was noted at the turn of the 19" and 20" centuries, and a
noticeable acceleration occurred after the 1960s. Chang-
es in the dynamics of the introduction of alien species
are closely related to the increase in the proportion of
the urban population and changes in the eco-climatic
conditions in the premises. The essential importance of
“biotic rain” at the initial stage of population formation
and for maintaining the stable existence of synanthropic
populations is discussed. There are described 4 cases of

dutocaHuTapusi. KapaHTUH pacTeHuii 4



WUCCNEOOBAHUE MHBA3WIM  INVASION STUDIES

Trogoderma versicolor, Trogoderma quinquefasciatum,
Attagenus augustatus, Dermestes ater.

Knroueevte cnosa. CUHAHTPOII, apeal, paccele-
HUeE, DJIUMUHAIYS, BPeAUTEIN XpaHSAIleNcs pacTu-
TEJIbHOU MPOJyKIIUM, KepaTodaru, BpefuTelu Myse-
€B, 9KOKJINMaTUYecKyre yCI0BUS.

BBEJ EHUE

cclleloBaHME WHBasUM  JKECTKO-
KPBLIbIX B IIOCJEIHUE TOIbl WH-
TEeHCHUBHO pa3BUBAETCS U3-3a MPU-
YMHAEMOIO0 MMH SKOHOMUYECKOTO
¥ 5KOJIOTUYECKOro yinepoa. XKyku-
koxkeenbl (Coleoptera: Dermesti-
dae) — ogHO U3 BaXKHEHIINX B SKO-
HOMMYECKOM OTHOLIEHUY CEMEMUCTB
JKECTKOKPBIIBIX. MHOTHE KOXKeeIbl SBJISIOTCS OIac-
HBIMU BPEIUTENSIMU CKJIAACKMX 3allacOB MaTepua-
JIOB ’KMBOTHOTO U PACTUTENbHOIO IIPOUCXOXKIEHUS,
IIEJIKOBOJICTBA Y My3€eMHBIX KOJIJIEKIINH. PacceeHu o
YY)KEPOAHBIX CUHAHTPOIHBIX BUJIOB CIIOCOOCTBOBA-
JIU pasBUTHE MEXIYHAPOIHBIX TPAHCIOPTHBIX IIe-
PEBO30OK, JIOTUCTUKH, PACIIMpPeHUEe HOMEHKJATYPhI
TIepPeBO3UMOU TIPOAYKIIMY. MUPOBas JOTUCTUYECKAS
cHCTeMa CTajla OCHOBHBIM ITyTEM [IJISI TIPOHUKHOBE-
HUS OPraHu3MOB B HOBbIe MECTOOOMTAHUS, IIPUBE-
I K 06pasOBaHHUI0 MOCTOSHHOTO TaK HA3bIBAEMOTO
ouoTrnueckoro moxas (Maciskos, 2000). ITocie mep-
BUYHOI'0 BCEJIEHUS PN BUIOB PACIPOCTPAHIETCS
CHavajla B JKUJIBIX M IIPOM3BOACTBEHHBIX IIOMeIle-
HUSX, a 3aTEM, TIPU HAJIUYUU TOAXOISIINX YCIOBUH,
B €CTeCTBEHHbIE MEeCTOOOHUTaHusA. Lleblo HaIIero
nccjaenoBaHusa ObLIM c60p U 0600IIeHre DaHHBIX 00
WCTOPUH YCITEITHOW MHTPOLYKIIUY UY>KEPOJHBIX BHU-
0B KOKeeoB B riepuo ¢ 1870 1o 2020 r. Ha TEPPUTO-
pUI0, COOTBETCTBYIOIILYIO TLIONa I COBpeMeHHO0 Poc-
cuiickoyn demeparuu, a TakKe JOKYMEHTUPOBAHHBIX
cJlyyaeB YaCTUYHOU JIMMUHAIIMKA BULOB U BbISBIIE-
HUE SKOKJIMMaTUYeCKUX (haKTOPOB, OIPEemessIoniX
YCIIEIHOCTh MHBA3UU. JIJIsT UCCIIEIOBAHUS JUHAMUKY
oboralieHuss CUMHAHTPOMHON (hayHbl UyKE3EeMHBIMU
BUIAMU KOXXee0B ObLIN IIPOBEeIeHbl COOP U CUCTeMa-
TU3aIUs JaHHBIX 00 YCIIEIIHbIX MHTPOAYKIIUSIX KOXKe-
eloB B Poccuio B paccMaTpuBaeMblll Mepuos, 4Tobbl
OTIPEZIENIUTh COIMAJIbHO-9KOHOMUYECKUE YCIOBUS
U SKOKJIMMaTUYecKre (aKTOPhl, KOHTPOJIUPYIOIINE
3TOT MPOIIECC.

MATEPUAJIBI U METO/IbI

PaboTa BhITIOJITHEHA Ha OCHOBAHUM aHajau3a JIUTepa-
TYPHBIX UCTOYHUKOB, KOTOPBIE BKJIIOYUAJIU OIPEeLen-
TeJiv, 0630PHBIE CTAThU ¥ MOHOT'PA(UM CO CITMCKAMU
BUIOB KOXKeeZl0B 3a mmepuog ¢ 1870 mo 2020 r. (JIuH-
neMaH, 1871; dIkob6coH, 1913; AxobcoH, 1927; XKauTu-
eB, 1976; Jladep, 1992; Mopakosud, CokosioB, 1999;
Herpo6oga, Herpo6og, 2002; Hava, 2015, Mroczkow-
ski, 1968); 0630POB 110 UyKEPOAHBIM BUIAM KECTKO-
kpbLIbiX (KoBamenko, 2019; CaxxHes, PonHes, 2016;
Coxo0J10B, 2004); CTATUCTUUYECKUX JAHHBIX 10 U3MeHe-
Hugam kaumara (Pedesos, 2011); memMorpaduUecKux

elimination of synanthropic populations of the species
Trogoderma versicolor, Trogoderma quinquefasciatum, Atta-
genus augustatus, Dermestes ater.

Key words. Sinanthropus, range, distribution,
elimination, pests of stored plant products,
keratophages, museum pests, ecoclimatic conditions.

INTRODUCTION

esearch on beetle invasions has been inten-

sively developed in recent years due to the

economic and environmental damage they

cause. Dermestidae (Coleoptera) are one

of the economically most important beetle
families. Many Dermestidae are dangerous warehouse
pests of materials of animal and vegetable origin, seri-
culture and museum collections. The spread of alien
synanthropic species was facilitated by the develop-
ment of international transportation, logistics, and the
expansion of the range of transported products. The
global logistics system has become the main route for
the introduction of organisms into new habitats, lead-
ing to the formation of a permanent so-called biotic
rain (Maslyakov, 2000). After the initial introduction,
some species spread first in residential and industri-
al premises, and then, under suitable conditions, in
natural habitats. The aim of our study was to collect
and summarize data on the history of successful in-
troduction of alien Dermestidae species in the peri-
od from 1870 to 2020 on the territory corresponding
to the area of the modern Russian Federation, as well
as documented cases of partial elimination of species
and to identify ecoclimatic factors that determine the
success of invasion. To study the dynamics of the sy-
nanthropic fauna enrichment with alien Dermestidae
species, data were into Russia in the period under re-
view in order to determine the socio-economic condi-
tions and ecoclimatic factors that control this process.

MATERIALS AND METHODS

The work was carried out on the basis of an analysis
of literary sources, which included guides, review arti-
cles, and monographs with lists of Coleoptera species
for the period from 1870 to 2020 (Lindeman, 1871; Ya-
kobson, 1913; Yakobson, 1927; Zhantiev, 1976; Lafer,
1992; Mordkovich, Sokolov, 1999; Negrobova and Ne-
grobov, 2002; Hava, 2015, Mroczkowski, 1968); reviews
on alien Coleoptera species (Kovalenko, 2019; Sazhnev
and Rodnev, 2016; Sokolov, 2004); statistical data on
climate change (Fefelov, 2011); demographic data on
the change in the ratio of urban and rural population.
The timing of the first detection of species was speci-
fied according to faunistic articles and departmental
publications. Whenever possible, a critical evaluation
of the literature data was carried out. Species for the
study were selected based on two criteria: economic

Mait N2 2 (14) 2023 5



WCCNEOOBAHUE UHBA3UIM  INVASION STUDIES

IAaHHBIX 110 U3MEHEHMWI0 COOTHOIIEHUSI TOPOACKOTO
U CeJIbCKOro HaceyieHus. CPOKY ITIEPBOT0 00HAPYKEHUST
BUJIOB YTOYHSIJIX 110 TaHHBIM (hayHUCTUYECKUX CTATEN
¥ BEIOMCTBEHHbBIM U3AaHUAM. [10 BO3MOXXHOCTHY ObLIa
IpOBeleHa KPUTHUEeCKas OlleHKa INTePaTyPHBIX JaH-
HBIX. BUIbI 1)1 MiCClieOBaHY S GbLIY BbIIEJIEHBI HA OC-
HOBAHUHU JIBYX KPDUTEPUEB: SKOHOMUYECKOE 3HAUEHYE
U YyXKEPOJHOCTh. IKOHOMUYECKMN 3HAUUMbIe BUJIbI
OTIPeNEeNIUIY Ha OCHOBE BBIBOJIOB MOHOTPa(pUUYECKUX
usgauuii (Mopakosud, CokoioB, 1999; TockuHa, [1po-
BOpPOBa, 2007), 4y>KepPOoLHOCTH ITPOBEPSLIY 10 0630pamM
Yy)KEPOHBIX KeCTKOKPBLIbIX (CaxkHes, 2019; Kora-
JIeHKo, 2019).

K BumaMm, TpohruecKu CBI3aHHBIM MPEUMYIIe-
CTBEHHO C IPOJYKTaMU 3aI1aCoOB PACTUTEIBHOTO ITPO-
WCXOXIEHHUs Ha ITepepabaThbIBAOIIYX IIPEIIPUITUIX
¥ Ha CKJamax, OTHocaTcs Attagenus unicolor simulans
Solsky, Megatoma tianschanica Sokolov, Trogoderma gla-
brum (Herbst), Trogoderma teukton Beal, Trogoderma
variabile Ballion, Trogoderma versicolor (Creutzer), Tro-
goderma inclusum LeConte.

K Buzmam, TpopuuecKky CBI3aHHBIM IIPEeUMYyIe-
CTBEHHO C ITPOV3BOACTBOM M XpPaHEHUEM ITPOAYKIIUY
SKMBOTHOTO TTPOUCXOXKAEHUS U My3€HBIMU KOJIJIEKITH-
SIMU, OTHOCSTCS: Anthrenus picturatus picturatus Solsky,
Attagenus unicolor unicolor (Brahm), Attagenus gobicola
Frivaldszky, Attagenus smirnovi Zhantiev, Dermestes ater
DeGeer, Dermestes frischii Kugelann, Dermestes haemor-
rhoidalis Kiister, Dermestes maculatus DeGeer, Reesa ves-
pulae (Milliron), Thylodrias contractus Motschulsky, Tro-
goderma angustum (Solier), Trogoderma quinquefasciatum
Jacquelin du Val.

PazpesieHre Ha TPYIIITbI HE SIBJSETCS abCoJIOT-
ueiM. Hanipumep, T. variabile u T. versicolor MOTYT GbITb
oIacHbIMU BpenuTeasamMu Mysees (TockuHa, [IpoBopo-
Ba, 2007), a R. vespulae — BpepuTeeM ceMsH (OKaHTueB,
1976).

PE3VJIBTATBI U OBCYKIOEHHNE

VicTopus yCHenHOoro BceJIeHUs

CHUHAHTPOIIHBIX Yy>KEPOJHBIX

Bua0B Dermestidae B 1870-2020 rr.

Ha Tepputopuio Po

Buppl, skokIuMaTUYeCKre U Tpouueckre Tpe-
60BaHMS KOTOPBIX COOTBETCTBYIOT YCJIOBUIM CO3aH-
HOU 4eJIOBEKOM TEXHOTEHHOU cpezbl, 06pasyT Cu-
HaAHTPOMNHBIN KOMILJIeKC. CHHAHTPOITHBIN KOMIIJIEKC
TIOCTEeNeHHO oboramaeTcss 3a CUeT 3aB03a HOBBIX
BUJOB.

B Tabiuile MpuBeIeHbl CBeeHUsS 00 UCTOPUM
BCeJIEHMS CUHAHTPOIIHBIX BUIOB KOXKEEeI0B Ha TEPPU-
Toputo P®. Bunibl cucTeMaTu3MPOBaHLI C YKa3aHUEM,
HACKOJIbKO 3TO BO3MOKHO, CPOKOB IIEPBOr0 00HAPY-
J)keHUd. HecMOTps1 Ha HEMOJHOTY JaHHBIX, 0COOEH-
HO B PaHHUU ITeprol HaGIIOLeHNE, OTUYETINBO IIPO-
cliexxuBaeTcs oboralneHue BUI0BOTO pa3Hoobpasus
SKOHOMMYECKU 3HAUMMBbIX CUHAHTPOIIHBIX KOXKEeI0B
Ha npoTspkeHuu 1870-2020 rr.

Ilo HavaJyia o6CyXIeHUS TIOJIYUYeHHBIX Pe3yib-
TaTOB HEOOXOJMMO PacCMOTPETH IMPAaBOMEPHOCTDb
BKJIIOUEHUS] KPUIITOTEHHBIX BUJIOB, 0OHAPYXEHHBIX
B Poccuu B Hauasie XX Beka (Iko6coH, 1913), B CIIMCOK
Yy)KEPOAHBIX AJisi PO, KpUNITOTEHHBIMU CUUTAIOTCS
BUIBI C OOIIMPHBIM apeajioM, YacTO KOCMOIIOJIHUTHI,
KOTOPBIE PACIPOCTPAHUJNCDH 10 MUPY [0 Hadaja
(ayHUCTHUECKUX CCIeJOBAaHNM, U X €CTECTBEHHbBIN
apeaJi OCTaeTCs HeM3BECTHBIM.

importance and alienness. Economically significant
species were identified based on the findings of mono-
graphic publications (Mordkovich and Sokolov, 1999;
Toskina and Provorova, 2007); alienness was checked
based on reviews of alien Coleoptera (Sazhnev, 2019;
Kovalenko, 2019).

The species that are trophically associated main-
ly with products of stocks of plant origin in processing
plants and warehouses include Attagenus unicolor simu-
lans Solsky, Megatoma tianschanica Sokolov, Trogoderma
Zlabrum (Herbst), Trogoderma teukton Beal, Trogoderma
variabile Ballion, Trogoderma versicolor (Creutzer), Trogo-
derma inclusum LeConte.

Species trophically associated mainly with the
production and storage of products of animal origin
and museum collections include: Anthrenus picturatus
picturatus Solsky, Attagenus unicolor unicolor (Brahm),
Attagenus gobicola Frivaldszky, Attagenus smirnovi Zhan-
tiev, Dermestes ater DeGeer, Dermestes frischii Kugelann,
Dermestes haemorrhoidalis Kiister, Dermestes maculatus
DeGeer, Reesa vespulae (Milliron), Thylodrias contractus
Motschulsky, Trogoderma angustum (Solier), Trogoder-
ma quinquefasciatum Jacquelin du Val.

The division into groups is not absolute. For exam-
ple, T. variabile and T. versicolor can be serious pests of
museums (Toskina, Provorova, 2007), and R. vespulae —
a seed pest (Zhantiev, 1976).

RESULTS AND DISCUSSION

History of the successful introduction

of synanthropic alien Dermestidae species

in 1870-2020 into the territory of the Russian

Federation

Species whose ecoclimatic and trophic require-
ments correspond to the conditions of the technogenic
environment created by man form a synanthropic com-
plex. The synanthropic complex is gradually enriched
due to the introduction of new species.

The table provides information on the history of
the introduction of synanthropic Dermestidae species
into the territory of the Russian Federation. Species are
systematized, indicating, as far as possible, the timing
of the first detection. Despite the incompleteness of the
data, especially in the early period of observations, the
enrichment of the species diversity of economically im-
portant synanthropic Dermestidae during 1870-2020
is clearly visible.

Before discussing the obtained results, it is ne-
cessary to consider the legitimacy of including crypto-
genic species detected in Russia in early 20" century
(Yakobson, 1913) in the list of alien species for the Rus-
sian Federation. Cryptogenic species are species with
a wide range, often cosmopolitans, that spread around
the world before the beginning of faunistic research,
and their natural range remains unknown.

From our point of view, the weak economic deve-
lopment of the territories of the south of the European
part of Russia, the territories of Siberia and the Far East
in the 17%-18™ centuries and the production of a rather
limited range of marketable products for internation-
al trade make it unlikely that local biotypes will switch
to synanthropy and, most importantly, their spreading
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Taﬁ.rmua. Cnucku YyKEepPOoAHDbIX CHHAHTPOITHBIX BU/I0B KOKE€e/10B

B 1870, 1915, 1930, 1980, 2000, 2020 rT.

Table. Lists of alien synanthropic Dermestidae species in 1870, 1915, 1930, 1980, 2000, 2020

BpeauTesiu XxpaHaieics NpogyKIuu

BpeauTesiu XxpaHsaueiics NPOAYKINY *KUBOTHOTO
MPOUCX0XKIEHNA Y My3€eHHBIX KOJIJIEKIIVIA

T'obI/MICTOUYHUK PACTUTEJIBHOTO IIPOUCXOKIEHUSA Pests of stored products of animal origin
Years/source Pests of stored plant products and museum collections
1870 Trogoderma glabrum (Herbst) Attagenus unicolor (Brahm) (= piceus Oliv.),

(JImageman, 1871)
(Lindemann, 1871)

(= elongatulum Fabr.) (= villosulum Duft.),
Trogoderma versicolor (Creutzer)**

Dermestes ater DeGeer,
Dermestes frischii Kugelann

1915
(Ixo6coH, 1913)
(Yakobson, 1913)

Trogoderma glabrum (Herbst)
(= nigrum (Herbst)),
Trogoderma versicolor (Creutzer)

Attagenus unicolor unicolor (Brahm) (= piceus Oliv.),

Dermestes ater DeGeer, Dermestes frischii Kugelann,

Dermestes maculatus DeGeer (= vulpinus Fabr.),

Trogoderma megatomoides Reitter (= Entomotrogus megatomoides
(Reitter)), Thylodrias contractus Motschulsky

1930

(Kysnermosa, 1932;
sSAxo6coH, 1927)
(Kuznetsova, 1932;
Yakobson, 1927)

Trogoderma glabrum (Herbst)
(= nigrum (Herbst)),
Trogoderma versicolor (Creutzer)

Attagenus unicolor unicolor (Brahm) (= piceus Oliv.),
Dermestes ater DeGeer, Dermestes frischii Kugelann,
Dermestes maculatus DeGeer,

Trogoderma (Entomotrogus) megatomoides Reitter,
Thylodrias contractus Motschulsky

1980

(Oertsapea
CynetikuHa, 1971;
JKauTues, 1976;
KoBajenko, 2019)
(Degtyareva,
Sudeikina, 1971;
Zhantiev, 1976;
Kovalenko, 2019)

Attagenus unicolor simulans Solsky, * 1971
(Oertapesa, Cymetikuna, 1971)
(Degtyareva, Sudeikina, 1971),
Trogoderma glabrum (Herbst),
Trogoderma versicolor (Creutzer),
Trogoderma variabile Ballion,

Megatoma (Pseudohadrotoma) tianschanica
Sokolov, * cepeguHa 1970-X IT.
(KoBanenko, 2019) * mid 1970s
(Kovalenko, 2019)

Attagenus unicolor unicolor (Brahm),

Anthrenus picturatus picturatus Solsky, * 1968

(KauTtmes, 1976) (Zhantiev, 1976),

Attagenus smirnovi Zhantiev, * 1961

(OKauTues, 1976) (Zhantiev, 1976)

Dermestes ater DeGeer, Dermestes frischii Kugelann,

Dermestes maculatus DeGeer,

Reesa vespulae (Mill.), * 1959 (OKauTtues, 1976) (Zhantiev, 1976),
Thylodrias contractus Motschulsky

2000

(MopakoBuy,
CoxkoJios, 1999;
CToposkeHko, 2009)
(Mordkovich,
Sokolov, 1999;
Storozhenko, 2009)

Attagenus unicolor simulans Solsky,
Megatoma tianschanica Sokolov,
Trogoderma glabrum (Herbst),
Trogoderma versicolor (Creutzer),
Trogoderma variabile Ballion,
Trogoderma inclusum LeConte

Anthrenus picturatus picturatus Solsky,

Attagenus gobicola Frivaldszky, * 1999

(MopzaxoBuy, CokosioB, 1999) (Mordkovich, Sokolov, 1999),
Attagenus smirnovi Zhantiev, Attagenus unicolor unicolor (Brahm),
Dermestes ater DeGeer, Dermestes frischii Kugelann,

Dermestes maculatus DeGeer, Reesa vespulae (Mill.),

Trogoderma angustum (Solier), * 1994 (rmepcoHaJbHOE
coobmenue [I.B. BnacoBa, mpencraBiaerHoe S1.H. KoBaieHKo,
2019), (personal message of D.V. Vlasov presented

by Ya.N. Kovalenko, 2019),

Trogoderma megatomoides Reitter,

Thylodrias contractus Motschulsky

2020 Attagenus simulans Solsky,
(PKauTues, Megatoma tianschanica Sokolov,
Kupeituyk, 2003; Trogoderma inclusum LeConte,
XpsnuvH u 1p., Trogoderma glabrum (Herbst),
2016) Trogoderma teukton Beal, * 2003
(Zhantiev, (OKauTtues, Kupeituyk, 2003),
Kireychuk, 2003; Trogoderma variabile Ballion,
Khryapin et al., Trogoderma versicolor (Creutzer)
2016)

Attagenus gobicola Frivaldszky, Anthrenus picturatus picturatus
Solsky, Attagenus unicolor (Brahm), Attagenus smirnovi Zhantiev,
Dermestes ater DeGeer, Dermestes frischii Kugelann,

Dermestes haemorrhoidalis Kiister, * 2013

(Xpsamuu u 1p., 2016) (Khryapin et al., 2016),

Dermestes maculatus DeGeer, Reesa vespulae (Mill.),

Trogoderma angustum Solier, Trogoderma quinquefasciatum
Jacquelin du Val (= megatomoides Reitter),

Thylodrias contractus Motschulsky

* — pnata nepBoro obHapyeHusa Buaa; ** — cBefeHust o pacnpocTpaHeHun T. versicolor Mbl NpUBOANM
npennonoXuTenbHo Ansa AByx BUAOB, T. versicolor v T. variabile. TouHas MHTEPNpeTaLUs AaHHbIX PaHHMUX
NIUTEPATYPHbIX MCTOYHNKOB MO PACcMpPOCTPaAHEHNO 3TUX BUAOB HEBO3MOXHA, TaK Kak AMarHoCTMYecKme NpnsHaKm,
MO3BOMSOLME TOUYHYIO NOEHTU(UKALMIO [0 BUAR, Obinn paspaboTaHbl TONbKO BO BTOPOM NoNoBMHE XX Beka
(XKaHTunes, 1976). Oba BMaa MMetoTCs B KoeKLmax 30010rndeckoro nHcTuTyTa PAH, cobpaHHbix B XIX Beke

1 Ha pybexe XX Beka (KoBaneHko, 2019).

* — date of the first detection of the species; ** — we provide information about the distribution of T. versicolor
presumably for two species, T. versicolor and T. variabile. An accurate interpretation of the data of early literary
sources on the distribution of these species is impossible, since diagnostic characters that allow accurate
identification to the species level were developed only in the second half of the 20" century (Zhantiev, 1976).
Both species are in the collections of the Zoological Institute of the Russian Academy of Sciences,

collected in the 19t century and at the turn of the 20" century (Kovalenko, 2019).
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C Hamel TOYKM 3peHus, cjaaboe X03IHCTBEH-
HO€ OCBOEHVE TEPPUTOPHUH I0Ta eBPOITEeNCKOM YacTu
Poccuu, Tepputopuit Cubupu u JaabHero BocToka
B XVII-XVIII Bekax 1 HaJiuyue MNPOU3BOLCTBA [0-
BOJIbHO OTPaHUYEHHOW HOMEHKJIATYpPbl TOBApHOU
TPOAYKIIUY AJIST MeXIYHAPOAHON TOPTOBIU JelaioT
MaJIOBEPOSITHBIM IIePeXo[, K CHHAHTPOIINY MECTHBIX
OGMOTHUIIOB U, TJIABHOE, X PACIIPOCTPaHEeHNe I10 TOP-
TOBBIM IIyTSIM K cepefuHe XIX Beka 1o Bcelr EBporie
¥ IPYTUM PEruoHaM.

Bormpoc 06 ucxomHbIX apeajaXx KPUITOTEHHBIX
BUJOB XXYKOB HEOJHOKPATHO CTAHOBUJICA IIpeMe-
TOM OOCYXJeHUS CIIeIUaJucToB. [Ipesronaraercs,
YTO WMCXONHBIN apeas Dermestes maculatus HaXOmoUT-
csa B Adpuke, a D. ater — B AMepuke uiu BocTouHOM’
Asuu OKanrtues, 1976; KoBaneuko, 2019). McxonHble
apeadnsl D. frischi u Thylodrias contractus, Trogoderma
glabrum, mo muenwuto P.JI. XKautuesa (OKautues, 1976),
Haxoguauck Ha Tepputopuu CCCP, HO 3HAUUTEJIBHO
pacuupuiIrch 6aromaps IIOCTOSHHBIM 3aB0O3aM C 3a-
pakeHHOU mpoxyKiueii. IIpefmosaraeTcs, B YaCTHO-
ctu, uto T. contractus IPOUCXOAUT U3 LIeHTpaabHOU
Asum (Caxkues, PomHes, 2016). T. glabrum He sBISIeTCS
CUHAHTPOIIHBIM BUIOM B HOxHOU Cubupu, o3TOMY
IU. ITneumranosa (ITnemranosa, 2006) cuuraet ero abo-
PUTEHHBIM J1g peTuoHa. C 3TUM TPYIHO COTJaCUThCH.
VHBa3uBHBIE BU/IbI KOXKEEIOB JIETKO TIEPEXOAIT B IIPU-
poxHble MecTooOuTaHusA. T. angustum, HaTIpuMep, ObLI
obHapyxeH B JIJa30BCKOM 3aTIOBEIHUKE B THE3E COBbI
(Ctoporxenko, 2009), HO OH UMeeT aMepPUKaHCKOe IIPOo-
UCXOXIEeHUE.

ApeaJtsl Tpex 6IU3KUX BULOB — Attagenus unicolor
unicolor, A. u. japonicus, A. u. simulans — B Poccuu B Ha-
cTosIIee BpeMs BKIIHOUaloT I0xHYy0 Cubups, A. u. uni-
color — KOCMOIIOJIUT, PACIIPOCTPAHUJICS Ha OOIIUPHON
tepputopuu (Hava, 2015), A. u. japonicus B Poccuu
ocTaJics B mpejeaxXx HeOOJIbIIOTO apeajia Ha Teppu-
Topuu bypatuu u [lanpHero BocToka, 3aBe3eH Ha T
EBpomsl, B CIITA u Kanany (Hava, 2015), A. u. simulans
B XX BeKe HayvaJl PaclpoCTpaHAThCd u3 LleHTpalbHON
Asuu Ha Tepputopuu Poccuu (Cokosios, 2004). MOXKHO
TIPEATIONIOXKUTD, UTO YKa3aHHBIM Bbillle KOMILJIEKC BU-
OB mpoucxoguT u3 Kurtasa u LIeHTpalbHOU A3UN.

Dermestes lardarius — eIUHCTBEHHBIN cpenu
KPUIITOTEHHBIX BUJIOB, KOTOPBIA SABJISIETCS CTPOTO
MOHOBOJIBTUHHBIM, UMEET 0653aTENIbHYI0 AUanay3y
u 6ojiee BPeLOHOCEH B CPEeNHEN M0JIoCe, UYeM B I0XK-
HBIX permoHax (PKanTtues, 1976). B BeaukobpuTtaHuu
D. lardarius ykasbiBaeTcst Kak MecTHbBIHN BuJ, (Peacock,
1993). Vcxonsd u3 6M0JIOTUY BUIA, MBI MOXKEM TIPE] -
nojaratTh, UTo D. lardarius SiByisieTCd HATUBHBIM IJIS
cpenHel mosockl Poccuu BUIOM, HO €ro apeaJ 3HauYM-
TEeJIbHO PACIINPUJICS B Pe3yJIbTaTe PAcIpPOCTPaHEeHUS
C 3apakeHHOU MPOyKIIUEN.

B 1871 r. Ha yacTu TeppuTopuu Poccuiickou
UMIIEPUY, COOTBETCTBYIOUIEN TEPPUTOPUU COBPE-
MeHHOU Poccutickolt ®enepaliuu, 6b110 3aperucTpu-
poBaHO 5 UyXepomHbIX BUIOB (JIuHmemaHn, 1871),
K 1913 r. KOJIMUECTBO UYy>XEPOJHBIX BULOB YBEJINUU-
Jioch 110 8 (dxo6coH, 1913). BbLIO 3aperucTprUpPoOBaHO
BCeJIeHMe TpeX HOBBIX BUIOB: Dermestes maculatus,
Trogoderma (xkaxk Entomotrogus) megatomoides, Thylodrias
contractus.

Jlo Hauasa 60-x I'T. XX BeKa U3MeHEeHHNH B COCTaBe
(ayHbI KO)KeeZ[0B He OTMEUEHO, UYTO, CKOpPee BCEro, CBSI-
3aHO C OTCYTCTBUEM UCCJIEJOBAHUN HAa TEPPUTOPUU €B-
POIENCKON YacTy BO BpeMsi BTOpoil MUPOBOM BOMHEI,

in trade paths to the middle of the 19 century through-
out Europe and other regions.

The original areas of cryptogenic beetle spe-
cies have repeatedly become the subject of discus-
sion among specialists. It is assumed that the original
area of Dermestes maculatus is in Africa, and D. ater —
in America or East Asia (Zhantiev, 1976; Kovalenko,
2019). Original areas of D. frischi and Thylodrias con-
tractus, Trogoderma glabrum, according to R.D. Zhantiev
(Zhantiev, 1976), were located on the territory of the
USSR, but expanded significantly due to constant im-
ports of contaminated products. It is assumed, in par-
ticular, that T. contractus originates from Central Asia
(Sazhnev and Rodnev, 2016). T. glabrum is not a synan-
thropic species in Southern Siberia; therefore, G.I. Ple-
shanova (Pleshanova, 2006) considers it aboriginal
for the region. It is difficult to agree with this. Invasive
Dermestidae species easily move into natural habitats.
T. angustum, for example, was detected in the Lazovsky
Reserve in an owl nest (Storozhenko, 2009), but it is of
American origin.

The ranges of three closely related species — Atta-
genus unicolor unicolor, A. u. japonicus, A. u. simulans — in
Russia currently include Southern Siberia, A. u. unicolor
is cosmopolitan, spread over a wide area (Hava, 2015),
A. u. japonicus in Russia remained within a small range
in the territory of Buryatia and the Far East; it was in-
troduced to the south of Europe, to the USA and Canada
(Hava, 2015), A. u. simulans began to spread from Cen-
tral Asia to Russia in the 20" century (Sokolov, 2004).
It can be assumed that the above complex of species
comes from China and Central Asia.

Dermestes lardarius — it is the only one among cryp-
togenic species that is strictly monovoltine, has obliga-
tory diapause, and is more harmful in the middle lane
than in the southern regions (Zhantiev, 1976). In Great
Britain, D. lardarius is listed as a local species (Peacock,
1993). Based on the biology of the species, we can as-
sume that D. lardarius is a species native to central Rus-
sia, but its range has expanded significantly as a result
of distribution with contaminated products.

In 1871, five alien species were registered in a part
of the territory of the Russian Empire, corresponding to
the territory of the modern Russian Federation (Linde-
mann, 1871), by 1913, the number of alien species in-
creased to eight (Yakobson, 1913). The introduction of
three new species has been recorded: Dermestes macu-
latus, Trogoderma (as Entomotrogus) megatomoides, Thy-
lodrias contractus.

Until the early 1960s, no changes in the compo-
sition of Dermestidae fauna were noted, which is most
likely due to the lack of research on the territory of the
European part during the Second World War, although
it was during this period that a large flow of various car-
goes went through Iran and Transcaucasus, in the fau-
na of which there are many potential invaders.

Noticeable changes in the species composition
of the synanthropic Dermestidae fauna began in the
1960s after the introduction of three species: an aggres-
sive cosmopolitan of tropical origin from mountain-
ous countries Attagenus smirnovi, an American species
common in temperate regions, Reesa vespulae (Nardi,
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XOTSI UMEHHO B 3TOT IIePHOZ, 1IeJI 60JIbIION TOTOK pPas-
JIMYHBIX TPY30B uepes MipaH u 3akaBKa3sbe, B (payHe KO-
TOPBIX HEMAJIO IIOTEHIIMaIbHbIX NHBANIEPOB.

3aMeTHbIE UBMEHEHUS BULOBOTO COCTaBa (hayHbI
CHHaHTPOIIHBIX KOXKeeJ0B HauaJIuch ¢ 60-X I'T. XX BeKa
TTOCJIe BCeJIEHNS TPEX BUOB: arPECCUBHOTO KOCMOTIIO-
JINTA TPOIIMYECKOI'0 IIPOUCXOXKIEHUS U3 TOPHBIX CTPAH
Attagenus smirnovi, aMepuKaHCKOTO BUJla, PaCIIpo-
CTPaHEHHOI'0 Ha TEPPUTOPHUSIX C YMEPEHHBIM KJIMMa-
ToM, Reesa vespulae (Nardi, Hava, 2021) u a3naTCKOTO
Anthrenus p. picturatus OKanTtues, 1976). B 1970-x rT.
XX Beka 6bLJI0 0OTMeUeHO BcesieHue Megatoma tianscha-
nica (Kopajienko, 2019), Ha OCHOBaHUY II€PCOHAJIBHO-
ro coobmenus E.A. CoxosioBa, u Attagenus u. simulans
(Oertapesa, Cymetikuna, 1971; XKautues, 1976), Takxe
BU/IOB a3MaTCKOI'0 IPOMCXOXKAEHHUS U3 CTPAH C TOPHBI-
mu cucteMamu. C 1990 1. 3aperucTprupoBaHoO BCeJIeHUEe
I0KHOaMepuKaHcKoro Trogoderma angustum, a3uaTCKO-
ro Attagenus gobicola (MopgkoBu4, CokoJios, 1999). I1o-
cyie 2000 r. 3ahMKCUPOBAHO BCEJIEHNME a3UaTCKOr0 T70-
goderma teukton OKautues, Kupeiiuyk, 2003; Hava et
al., 2014b) 1 HeoTpommueckoro Dermestes haemorrhoi-
dalis (XpsanuH u np., 2016), TerunontobuBoro Trogoderma
inclusum (TaBa u gp., 2011) (mo gauHbIM A. Herrmann,
OH HU pa3y He BcTpevan T, inclusum HA TEPPUTOPUU
Poccutickoit defepariuy — IepCcoHaIbHOE COOOIeHNE,
npenoctaBieHHoe B 2017 r. [I.T. KacaTkuny).

BoJiee HarIgoHO U3MeHeHNe B JUHAMUKe Bceje-
HUS CUHAHTPOITHBIX BUMIOB KOXKEE OB 3a IOCeIHIe
150 JieT mipeAcTaBIeHO Ha guarpaMme (cM. puc. 1).

B XIX Beke Poccuiickasg uMIlepus OblLjIa arpap-
HOU CTpaHOU ¢ HEGOJBIIOH JToJiell TOPOICKOTO Hace-
JIEHUS Y IIeYHBIM OTOILJIEHMEM B TOPOACKMUX JOMax.
[TeuyHOE OTOIJIEHKE IPEAIIoIaraeT 3HAUNTEbHbIE KO-
Jie6aHUS TEMITEPATYPHI B TeueHre cCyTOK. CUHAHTPOII-
Hadg dayHa Uy KepPOLHBIX BUIOB Oblja MpeCcTaBIeHa
HEeMOpPaJIbHbIMU Bumamu Trogoderma glabrum w Attage-
nus u. unicolor, BceJleHrE€ KOTOPBIX ITPOUSOIILJIO, TI0-BU-
IVIMOMY, 3a/I0JIT0 IO HauaJia PeryiasipHbIX SHTOMOJIOTU-
YecKUX HaOJIIOAeHUH, 1 O0JIUTaTHO CUHAHTPOIHBIMU
B cpenHel moyioce Dermestes ater u D. frischii, KOTOpbIe
B HACTOSIIlee BPEMSI BCTPEUAIOTCS B ECTECTBEHHBIX M€e-
CTOOOMTAHUSAX B JIECOCTEIIHBIX ¥ CTEIIHBIX PErroHax
(3amotaitnos, Hukutckuii, 2010).

Hava, 2021) and the Asian Anthrenus p. picturatus (Zhan-
tiev, 1976). In the 1970s, there was reported an intro-
duction of Megatoma tianschanica (Kovalenko, 2019),
based on a personal message from E.A. Sokolov, and
Attagenus u. simulans (Degtyareva and Sudeikina, 1971;
Zhantiev, 1976), also species of Asian origin from coun-
tries with mountain systems. Since 1990, the introduc-
tion of the South American Trogoderma angustum, the
Asian Attagenus gobicola (Mordkovich, Sokolov, 1999).
After 2000, the introduction of the Asian Trogoderma
teukton (Zhantiev, Kireychuk, 2003; Hava et al., 2014b)
and neotropical Dermestes haemorrhoidalis (Khryapin et
al., 2016), thermophilic Trogoderma inclusum (Hava et al.,
2011) (according to A. Herrmann, he never encountered
T. inclusum on the territory of the Russian Federation —
a personal message provided in 2017 to D.G. Kasatkin).

More clearly, the change in the dynamics of the in-
troduction of synanthropic Dermestidae species over
the past 150 years is shown in the diagram (see Fig.1).

In the 19™ century, the Russian Empire was an
agrarian country with a small proportion of the ur-
ban population and stove heating in city houses. Stove
heating involves significant temperature fluctuations
during the day. The synanthropic fauna of alien spe-
cies was represented by nemoral species Trogoder-
ma glabrum and Attagenus u. unicolor, the introduction
of which occurred, apparently, long before the start
of regular entomological observations, and obligate-
ly synanthropic in the middle lane Dermestes ater and
D. frischii, which are currently reported in natural habi-
tats in the forest-steppe and steppe regions (Zamotai-
lov, Nikitsky, 2010).

In cities that were centers of trade with Asian
countries, the subtropical species Trogoderma versico-
lor was occasionally detected (Lindemann, 1871).

Economic growth, increased imports of agricul-
tural products and the expansion of international trade
at the beginning of the 20™ century led to an increase in
sea and rail freight. The proportion of the urban popu-
lation also increased sharply (see Fig. 2). This period
includes the introduction of Trogoderma quinquefascia-
tum and subtropical Thylodrias contractus and Dermestes
maculatus.

B ropozmax, KOTopble ObLIU IIEH-
TpaMU TOPTOBJIU C a3UaTCKUMU CTPa-
HaMU, IEPUOANYECKYU 0OHAPYKUBATU
cybrponuueckuii Bup, Trogoderma ver-
sicolor (JIuugemaH, 1871).

JKOHOMMYECKUU POCT, yBeJINUe-
HUE UMIIOPTAa CEJIbCKOX03MCTBEHHOM
TIPOAYKITMY U PaclIMpeHne MeXKIyHa -
ponHOU TOproBjau B Hauajie XX Beka
MIPUBEJIN K YBEJMYEHUI0 MOPCKUX I
U JKeJe3HOINOPOXXHBIX TPY30IIEPEBO- 0 II
30K. Take pe3Ko YBEJIUUUIACh OIS 1870
TOPOJICKOT0 HacejieHusa (CM. puc. 2).
K sTOMy Tepuosly OTHOCUTCS BCe-
nenue Trogoderma quinquefasciatum
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Uy>KepPOoLHbIX BULOB KOXeeaoB

Fig. 1. Dynamics of introduction of alien
Dermestidae species into the territory

Ilo BTOPO TMOJIOBUHBI XX BeKa, HaTepputoputo PO B 1870-2020 rr.  of the Russian Federation in 1870-2020

o muHeHuio P.JI. XKautuena OKauTues,

1976), Trogoderma versicolor u T. variabile yCTORYNBBIX
MOMYyJNIAIINY Ha TeppuTopuu Poccuiickoit demepa-
1[I B €CTECTBEHHBIX MECTOOOUTAHMSIX HEe 00Pa30BhI-
Basiu. Pacripoctpanenue Thylodrias contractus 6b1I0
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OTPaHUYEHO JIOKAJbHBIMYU MOIYAIIUAMU Ha I0TE €B-
pormetickoit yactu Poccuu u B [leTepbypre (OKauTues,
1976). JlaHHBIE 10 PACTIPOCTPAHEHUIO APYTUX BULOB
OTCYTCTBYIOT, UYTO KOCBEHHO yKa3bIBaeT HA OTPAaHUYEH-
HOCTb PacIIPOCTPaHEHUS.

MesxxayHaponHasi TOPTOBJIS IPONYKIIMEe pacTu-
TEeJIBbHOTO U XKUBOTHOTO IIPOUCXOXKIEeHUS IIpeIioara-
€T NOJIrOBpeMeHHbIe KOHTPAKTBI 1 60JIbIIE 06bEeMBI
mapTuii. MupoBas JIOTUCTUYECKAs CUCTEMA CTAHOBUT-
ca crienupuUecKol cpenoil 06MTaHUsA CUHAHTPOI-
HBIX BUJIOB, @ TDAHCIIOPTHBIE CPEJICTBA U 3apaKeHHad
TIPOAYKIIVS IBJISIOTCS UCTOUYHNKOM MTOTIafaHUs BUL0B
B GIarOTIpUSATHBIE JJISI BCEJIEHUS YCIOBYS, B PE3YJIbTa-
Te 4ero BO3HUKAET «OOTUUYECKUH JOXIb» (MaciIsaKoB,
2000), To ecTb MOCTOSTHHOE TIOMaZlaHUe Yy)KEPOJLHOTO
BU/JIa HA HOBBIE TEPPUTOPHUHU. [IOCTOSTHHBIN 3aBO3 BUIA
Ha HOBYI TEPPUTOPHUIO CO3LaeT BO3MOXKHOCTU [IJIg
BCeJIeHN, HO [IJI ero peajnsaluy Heo6X0qUMbl KO-
KJIUMaTU4YeCcKue yCJIoBus U Tpoduueckas 6aza.

OueBUAHASA pa3HULA B JUHAMUKE U3MEeHEHUI
BU/IOBOT'O COCTaBa CUHAHTPOITHOU (hayHBI 0 U IOCJe
60-x rr. XX BeKa CBg3aHa CO 3HAUUTEJbHBIMU U3MeEHEe-
HUSIMU SKOKJIMMATUYECKUX YCIOBUH, TPOU30IIEIIIN-
MU B CHHAHTPOITHBIX MECTOOOUTAaHUSIX Ha TEPPUTOPUU
Poccuiickou demepariuu (CM. puc. 2).

B 60-X I'T. 10Ji1 TOPOA,CKOTO HACeJIEHUS B CTPaHe
TIpeBbICUJIA JIOJII0 CEJIbCKOTO HaceJIeHUs U MMOSIBUINCH
MHOT'03TaKHBIE KUJIble MUKPOPANOHBI U TIPOU3BO/I-
CTBEHHBIE [IOMEIEeHUS C LIeHTPaJIn30BaHHBIM OTOILIe-
HUeM (cM. puc. 2). HesHauuTeIbHbIE KOJEGAHUS CY-
TOUYHBIX TeMIIEPATYP B IOMEIIEHUIX C IIeHTPAaJIbHbIM
OTOILIeHMEM B ITpezesiax 20-25 °C co3gaiy 61aronpu-
SITHbIEe MUKPOKJIMMaTUYeCKre YCI0BUS IJisl BCeJIeHUs
Ccy6TPOTTUYECKUX BUIOB U HEKOTOPBIX BUIOB TPOITHYE-
CKOT'0 TPOUCXO’K/IEHNS 113 TOPHBIX PAIOHOB, MUMEIOIUX
CPaBHUTEJIbHO MPOXJIaIHbIN KJIMAT.

B 70-e rr. B CCCP 6bLIM HavaThl MIMPOKOMAC-
mTabHble 3aKyMKU 3epHa U JAPYTO¥d CEeNbX03IIPO-
Lyknuu 3a pyoexxoM. K 2000 r. KOJIMUECTBO BUJOB
CUHAHTPOMHOU (ayHb! yBeanuyuioch ¢ 10 mo 17,

According to R.D. Zhantiev (Zhantiev, 1976), until
the second half of the 20™ century, Trogoderma versico-
lor and T. variabile did not form stable populations on
the territory of the Russian Federation in natural habi-
tats. The spreading of Thylodrias contractus was limited
to local populations in the south of the European part
of Russia and in St. Petersburg (Zhantiev, 1976). There
are no data on the distribution of other species, which
indirectly indicates a limited distribution.

International trade in products of plant and ani-
mal origin involves long-term contracts and large
batches. The global logistics system is becoming a spe-
cific habitat for synanthropic species, and vehicles and
contaminated products are a source of species entering
favorable conditions for introduction, resulting in “bio-
tic rain” (Maslyakov, 2000), that is, the constant entry of
an alien species into new territories. The constant in-
troduction of a species to a new territory creates oppor-
tunities for adaptation, but its implementation requires
ecoclimatic conditions and a trophic base.

An obvious difference in the dynamics of changes
in the species composition of the synanthropic fauna
before and after the 1960s is associated with signifi-
cant changes in ecoclimatic conditions that occurred
in synanthropic habitats on the territory of the Russian
Federation (see Fig. 2).

In the 1960s, the share of the urban population in
the country exceeded the share of the rural population,
and multi-storey residential microdistricts and indus-
trial premises with centralized heating appeared (see
Fig. 2). Insignificant fluctuations in daily temperatures
in rooms with central heating within 20-25 ° C creat-
ed favorable microclimatic conditions for the introduc-
tion of subtropical species and some species of tropi-
cal origin from mountainous regions with a relatively
cool climate.

In the 1970s, large-scale purchases of grain and
other agricultural products abroad began in the USSR.
By 2000, the number of synanthropic fauna species in-
creased from 10 to 17, mainly due to subtropical spe-

cies of Asian origin (see Fig. 1),

by 2020 the number of new spe-
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genus smirnovi, Anthrenus p. pic-
turatus, Reesa vespulae and Mega-
toma tianschanica led to rapid,
within 10-15 years, the forma-
tion of stable populations due to
higher competitiveness, both in
synanthropic (Degtyareva and
Sudeikina, 1971; Negrobova and
Negrobov, 2002; Pimenov, 2005)
Hi # | and natural habitats (Zamotailov,
I Nikitsky, 2010; Sazhnev, Rodnev,
2016; Hava et al., 2014a; Hava et
al., 2014b). A. smirnovi belongs
to species of tropical origin from
regions with mountain systems
and a relatively cool climate
(Kenya) (Hansen et al., 2012). An-
threnus p. picturatus originally was

WcTouHuk: Pocctar
Source: Rosstat

Puc. 2. YncneHHoOCTb ropoacKoro

1 CeNbCKOro HaceneHus B Poccum

¢ 1897 no 2020 r. (https://ruxpert.ru/
®davin:fopoackoe_u_cenbckoe_
HaceneHue_Poccun.png)

Fig. 2. The number of urban and
rural population in Russia from
1897 to 2020 (https://ruxpert.ru/
®dainn:fopoackoe_u_cenbckoe_
HaceneHue_Poccun.png)

dutocaHutapus. KapaHtuH pactenunii = 10



WUCCNEOOBAHUE MHBA3WIM  INVASION STUDIES

MIPEMMYIIECTBEHHO 3a CUET CYyOTPOTIMYECKUX BUIOB
a3MaTCKOro MPOUCXOXAeHus (cM. puc. 1), k 2020 T.
YMCJIO HOBBIX BUJIOB YBEJINUMIIOCH 10 19.

Bcenenue Attagenus smirnovi, Anthrenus p. pictura-
tus, Reesa vespulae v Megatoma tianschanica TPUBOINIIO
K 6bICTpOMY, B TeueHue 10-15 jeT, GopMUPOBAHUIO
YCTOMYUBBIX MMOMYJISIIUY 6aromaps 60jee BbICOKOM
KOHKYPEHTOCIIOCOGHOCTH, KaK B CHHAHTPOITHBIX (Jler-
TapeBa, Cyznetikuna, 1971; Herpo6osa, Herpo6os,
2002; ITuMeHOB, 2005), Tak I B €CTECTBEHHBIX MECTO-
obutaHugax (3amorainos, Hukurckuii, 2010; Ca)kHeB,
Pomues, 2016; Hava et al., 2014a; Hava et al., 2014b).
A. smirnovi OTHOCUTCS K BUJaM TPOIIMYECKOTO IIPOUC-
XOXIEHUS U3 PETMOHOB C TOPHBIMU CUCTEMaMU U OT-
HOCHUTEJILHO IpoXJiagHbIM KIuMaToM (Kenus) (Hansen
et al., 2012). Anthrenus p. picturatus n3Ha4YaJbHO OTHO-
CUJICS K CyOTPOIIMYECKUM BUIAM POJIOM U3 TOPHBIX
cucteM cTpaH LlenTpanbHoi Asuu (OKautues, 1976).
R. vespulae ipoucxonuT u3 CeBepHOU AMEPUKH, TIe
pacmpocTpaHeH Ha TEPPUTOPHUAX C YMEPEHHBIM KJIH-
maroM (Nardi, Hava, 2021).

[Ipotecc BcesieHs ObLI 0YeHb IJIUTEIbHBIM IJIS
6oJtee TemI0II06UBEIX Trogoderma versicolor, T. variabile
(OKauTtues, 1976; Mopaxosud, CokoyoB, 1999), kor-
JIa BUJ, JaBHO U ITOCTOSHHO BBO3MJICS C 3aPaKeHHOMH
MTPOALYKIIVel, HO He0OX0AMMbIe IJIS YIAUYHON UHBA3UY
9KOKJIMMAaTUUeCKle YCJIOBYS B PerMOHaX BCTPeyvaiuCh
TOJIBKO JIOKQJTBHO. [TOIyNAUY C TPAaH3UTUBHBIMU I'pa-
HUAMU (OPMUPOBAJIUCH TOJIBKO B CMHAHTPOITHBIX yC-
JIOBUSIX, U B KPAUHUX CIIyYasiX MPOUCXOAUIA YaCTUU-
Has 2JIMMUHAIIYS BUJOB Ha OTAEJIbHBIX TEPPUTOPUIX.

Ciyuyau 3JIMMUHALUU YYKEPOAHBIX BUJIOB

Ha OTJEJIbHBIX TEPPUTOPUIX

YcnenHoe BceJieHMe YyKe3eMHbBIX BUIOB SIBJIS-
eTCsl IPeJIMeTOM MHOTOUMCIEeHHbIX UCCIIeJOBAaHUMH,
TOT/IA KaK CJIy4yau 3JIUMUHAIIUY OTIUCBIBAIOTCS OYEHb
penxo.

9TO CBSI3aHO C TeM, UTO BceJieHWe HOBOTO BUJa
PETUCTPUPYETCS Cpasy MOCye ero 06HaAPYKeHUS, JaxKe
ecJIy pa3MHOXXeHUE BUJA U HaJluuue o] IePK1Bato-
melics MOyl He TTOATBEPXXIEeHbI, HO IJIsT peru-
CTpalUY NCUE3HOBEHNS BU/IA HY>KHBI TIOJITBEPIKAEHUS
€T0 OTCYTCTBUS B PETUOHE Ha MPOTSXKEHUU JIECSTKOB
JieT. [Ipu 3TOM clieflyeT MOHUMATh, UTO (haKT IIePBUU-
HOTO OOHApYXXEeHUS UyKePONHOTO BUJa Ha HOBOU
TEPPUTOPUM HE T10Jpa3yMeBaeT aBTOMATUUECKHU €T0
yCIIeIIHON MHBAa3UU. B X0Jle HAlllero UCCHeL0BaHUS
MBI HAIJIM 3 JOKYMEHTUPOBAHHBIX CJIydas JIUMU-
HallUM 4y>KEePOJIHBIX BUJIOB B OTZAEJbHBIX PETUOHAX,
u eile 1 ciyuaii 6611 npuBesieH [1.B. BiracossiM (Bia-
coB, 2008).

1. Trogoderma quinquefasciatum (= megatomoides)
Ha 1oTe eBpoIielickoil yactu 6biBiiero CCCP

B 1913 r. Trogoderma (= Entomotrogus) megato-
moides BIIepPBble TIPUBEJIEH KaK MIPUCYTCTBYIOU U
Ha Teppurtopuu Poccuu, 6e3 ykazaHus reorpadu-
4yecKoTo pacrmpocTpaHeHus. B 1927 r. Trogoderma
quinquefasciatum yKasaH KaK OITaCHBIN BPEIUTEIb DH-
TOMOJIOTUYECKUX KOJIJIEKIIMU Ha I0Te eBpoIleiicKol
yactu CCCP (dko6con, 1927). Uepes 40 jieT B MOHO-
rpacduveckux usganugx P.JI. )KantueBa u M. Mpau-
koBckoro T. megatomoides KaK BUJ, PacIIpoOCTPaHeH-
HbIl Ha TeppuTopuy CCCP, He npuBoauTca (YKauTues,
1976; Mroczkowski, 1968). MHOrouuncjaeHHbIe DayHU-
CTUYECKMe UCCJIeJOBaHUS OCIeJHUX NeCITUIeTun
Ha I0re eBpoIelickol yacTu Poccuiickoir demepaiiuu

referred to subtropical species native to the mountain
systems of Central Asia (Zhantiyev, 1976). R. vespulae
originates from North America, where it is distributed
in temperate areas (Nardi, Hava, 2021).

The process of introduction was very long for the
more thermophilic Trogoderma versicolor, T. variabile
(Zhantiev, 1976; Mordkovich and Sokolov, 1999), when
the species was imported for a long time with infected
products, but the ecoclimatic conditions necessary for
successful invasion in the regions were met only local-
ly. Populations with transitive boundaries were formed
only in synanthropic conditions, and in extreme cases,
partial elimination of species occurred in certain ter-
ritories.

Cases of elimination of alien species

in certain territories

The successful introduction of alien species is the
subject of numerous studies, while elimination cases
are described very rarely.

This is due to the fact that the introduction of
a new species is recorded immediately after its de-
tection, even if the reproduction of the species and
the presence of a supporting population are not con-
firmed, but to register the extinction of the species,
confirmation of its absence in the region for decades is
needed. At the same time, it should be understood that
the fact of the initial detection of an alien species in a
new territory does not automatically imply its success-
ful invasion. In the course of our research, we found
3 documented cases of alien species elimination in cer-
tain regions, and 1 more case was cited by D.V. Vlasov
(Vlasov, 2008).

1. Trogoderma quinquefasciatum (= megatomoides) in
the south of the European part of the former USSR

In 1913, Trogoderma (= Entomotrogus) megatomoides
was first reported as present in Russia, without indi-
cation of geographical distribution. In 1927, Trogoder-
ma quinquefasciatum was listed as a dangerous pest of
entomological collections in the south of the Europe-
an part of the USSR (Yakobson, 1927). 40 years lat-
er, in the monographic editions of R.D. Zhantiev and
M. Mroczkowski, T. megatomoides is not listed as a spe-
cies distributed on the territory of the USSR (Zhantiev,
1976; Mroczkowski, 1968). Numerous faunistic stud-
ies of recent decades in the south of the European part
of the Russian Federation (Hava et al., 2011; Zhanti-
ev, 1976; Kalyuzhnaya et al., 2000; Pimenov, 2005; Ple-
shanova, 2006; Hava et al., 2014a; Hava et al., 2014b;
Zamotailov and Nikitsky, 2010) and in the countries of
Transcaucasus and Central Asia, summarized in the
catalog of the world Dermestidae fauna (Hava, 2015),
did not conform the spreading of T. quinquefasciatum. In
neighboring countries, according to the world catalog
of the distribution of Dermestidae (Hava, 2015), T. quin-
quefasciatum (= megatomoides) is distributed only in Iran.
Thus, we can conclude that this species is eliminated in
the south of the European part of Russia.

2. Trogoderma versicolor in the south of Siberia
(Fig. 3)

In 1871, T. versicolor was detected in Barnaul and
Nerchinsk (Lindemann, 1871), in 1913 in Tomsk and
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(TaBa m mp., 2011; XXautues, 1976; KanioxHas u Ip.,
2000; ITumeHoB, 2005; IMnemanoBa, 2006; Hava et
al., 2014a; Hava et al., 2014b; 3amoTaiiios, HUKUT-
ckuii, 2010) 1 B cTpaHax 3akaBKa3ba U LleHTpalbHOU
Asum, 06061TeHHbIE B KaTaJIore MUPOBOL (hayHbI KO-
skeenoB (Hava, 2015), He TOATBEPIUIN PACIIpoOCTpa-
uenus T. quinquefasciatum. B conpemebHBIX CTPAHAX,
110 JaHHBIM MUPOBOTO KaTajiora pacipoCTpaHEeHUs
koxxeenoB (Hava, 2015), T. quinquefasciatum (= megato-
moides) pacIpocTpaHeH TOJbKO B MpaHe. TakuM 06-
pasoM, MOXKHO CZIeJiaTh BBIBOJ, 06 IMMUHAIIUY DTOTO
BUA Ha I0Te eBPOIIeCcKoll YacTu Poccun.

2. Trogoderma versicolor Ha tore Cubupu (puc. 3)

B 1871 r. T. versicolor 6b11 06Hapy»keH B BapHayie
u Hepuuncke (Jluugeman, 1871), B 1913 1. — B ToM-
cke u VipkyTtcke (Ako6con, 1913). B 1932 1. T. versi-
color ykaswiBaeTcs nJig rora Cubupy Kak OGbIYHBIN
BUJ, NHOTA NOCTUTAIUIMKI BhICOKON UMCIEHHOCTH
(KysueroBa, 1932). [IpucyTCTBUE 3TOTO BUZA I10 BCEU
[TaleapKTHUKe C TPEUMYIIECTBEHHBIM PacIIpoCTpaHe-
HHEM B eBPOIIEHCKOII YacTH, a TaKXKe Hajuuue T, vari-
abile na KaBKase ¥ B a3MaTCKOM YacTH [lajmeapKTUKU
oTMeyas u M. MpaukoBckui (Mroczkowski, 1968).
IMo3guee P.JI. Y)KaHTHEB MOKa3aJi, YTO BCE IK3EMILIISIPbI
u3 CpenHeit A3uu, KOTOpbIe ObLIK OIIpeeseHbl paHee
kak T. versicolor, oTHocunuch K T. variabile OKauTues,
1976). MOXHO IIPEAII0NIOKUTD, YTO CBeJeHUI 06 00-
Hapyxenusax T. versicolor Ha 1ore CuGUPU OTHOCUIIUCH
K T. variabile. TToaTOMy ObLIV TIPOBEPEHBI JaHHBIE
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Puc. 3. a — pacnpocTtpaHeHue Trogoderma versicolor B Cubupu,
b — nsmeHeHue cpepHeronoBoit TeMnepartypsbl B . UpkyTcke

B XIX — Hauane XXI Beka (https://nature.baikal.ru/phs/
ph.shtml?id=45408)

Fig. 3. a — distribution of Trogoderma versicolor in Siberia,
b — change in the average annual temperature in Irkutsk
in the 19t - early 21% centuries
(https://nature.baikal.ru/phs/ph.shtml?id=45408)

Irkutsk (Yakobson, 1913). In 1932, T. versicolor is in-
dicated for the south of Siberia as a common species,
sometimes reaching a high abundance (Kuznetsova,
1932). The presence of this species throughout the
Palearctic with a predominant distribution in the Eu-
ropean part, as well as the presence of T. variabile in the
Caucasus and in the Asian part of the Palearctic was
also note by M. Mroczkowski (Mroczkowski, 1968). Lat-
er, R.D. Zhantiev showed that all specimens from Cen-
tral Asia, which were previously identified as T. versi-
color, referred to T. variabile (Zhantiev, 1976). It can be
assumed that the information about the detections of
T. versicolor in the south of Siberia referred to T. variabile.
Therefore, data on the distribution in the south of Sibe-
ria in the second half of the 20" — early 21 centuries
were verified for both species. We could not find confir-
mation of distribution both T. versicolor, and/or T. vari-
abile in the south of Siberia (Zhantiev, 1976; Sokolov,
2004). T. variabile and T. versicolor were also not detected
in the course of 40-year studies of the synanthropic fau-
na of Eastern Siberia (Pleshanova, 2006). The depopu-
lation of T. versicolor in 1930-2000 until the level when
no beetles could be detected, cannot be explained by
climate change. The average annual temperature was
stable until the 1960s, and then gradually increased
(Fig. 3b), which is favorable for the distribution of the
subtropical species. It is also not possible to link the ex-
tinction of the species with the lack of suitable habitats
or the absence of a trophic base. It can be assumed that
the wide distribution of T. versicolor in the south of Si-
beria in the 19" and early 20™ centuries was due to the
constant importation of contaminated products due to
the tradition of holding numerous fairs in the cities of
Siberia (Ishimskaya, Irbitskaya, Krestovskaya, Menze-
linskaya, Irkutsk and the like) for the Siberian-Asian
trade with Central Asia, China and Mongolia. Trade re-
lations were long and stable, for example, the Irkutsk
fair operated for 200 years, and the Irbit fair for about
300 years (Sidorchuk, 2001).

The interruption of the tradition of Siberian fairs
with stable logistical connections and the change in the
nature of the cargo flow led to the gradual elimination
of T. versicolor on the territory of Southern Siberia.

3. Attagenus augustatus Ball. in Moscow

The reproduction of A. augustatus in an apart-
ment in Moscow was described in 1971 (Degtyareva,
Sudeikina, 1971). In subsequent years, the distribution
of A. augustatus in Moscow and Moscow Oblast was not
confirmed (Zhantiev, 1976; Mordkovich, Sokolov, 1999;
Toskina, Provorova, 2007).

The case of the elimination of a species many
years after successful adaptation in the region is de-
scribed below.

4. Dermestes ater in Yaroslavl

At the turn of the 19%*-20t™ centuries, D. ater was
quite numerous in Yaroslavl (Yakovlev, 1902), but has
not been detected in recent years (Vlasov, 2008). D. ater
is a heat-loving species, the optimum temperature for
itis 25 °C (Wilches et al., 2016), and in central Russia
itis an obligate synanthropus. D.V. Vlasov suggests that
a change in the technology of storage and transporta-
tion of smoked and dried meat and fish products in

dutocaHutapusi. KapaHTuH pactenuii 12



WUCCNEOOBAHUE MHBA3WIM  INVASION STUDIES

10 pacHpocTpaHeHuIo Ha 1ore Cubupy BO BTOPOL MO-
joBuHe XX — Havane XXI Beka J1J1g 060X BUIOB. Haii-
THU TIOATBEPXKIEeHNE paclIpocTpaHeHus Kak T, versico-
lor, Taxk u/unu T. variabile Ha 1ore CubUpPM He yHAJIOCH
(OKaurues, 1976,; Cokonos, 2004). T. variabile u T. ver-
sicolor Taxxe He ObLIM 0OHAPYXKEHBI B X0/ie 40-JI€THUX
KCCJIeJOBAHUY CUHAHTPOITHOU (dhayHBl BoCcTOUHON
Cubupu ([TnemanoBa, 2006). CHU)KEHUE YNCIEHHO-
ctu «T. versicolor» B iepuog 1930-2000 IT. 10 YPOB-
HS, IPU KOTOPOM JKYKOB He yIaBaJIOCh 06HAPYKUTh,
He yiaeTcs 00bICHUTD KoJiebaHusaMHy kauMatTa. Cpen-
Hero/ioBas TemMIiepaTypa 6blia cTabuiabHOM! 10 60-X IT.
1 3aTeM ITOCTEIIEHHO ITOBhImasach (puc. 3b), uTo 6Ja-
TOTIPUSTHO AJIST PACIIPOCTPaHEeHUs CyOTPOIIUYECKOTO
Buza. He yaeTcs TakxKe CBsI3aTh MCUe3HOBEHME BUIa
C HEIOCTAaTKOM MOIXOISAIIMX MEeCTOOOUTAHUMN WU
OTCYTCTBYEM TPODUUECKOI 6a3bl. MOXKHO IPEAII0JI0-
J)KUTh, UTO MIMPOKOe pacrpocTpaHenue «T. versicolor»
Ha tore Cubupu B XIX 1 Hauasie XX BeKa 6110 06yCIIOB-
JIEHO TTIOCTOSHHBIM 3aB0O30M 3apa’keHHON MPOAYKITUU
U3-3a TPagUIIUY ITIPOBEeIeHNS B ropogax Cubupy MHO-
TrOYMCJIEHHBIX apMapok (MmwuMckas, pbuTtckas, Kpe-
CTOBCKasi, MeH3eJNIMHCKas, IpKyTCcKas U TOMY 10/106-
HbIE) IJI CUOMPCKO-a3uaTCKOM TOProsiu co CpenHeit
Aswueii, KutaeM u MoHroJieii. TOprosbie CBA3Y ObLIU
IJIUTENbHBIMU M CTAOUIbHBIMU, HAIpuUMeD, VPKyT-
ckas gspMapka gericrBoBaJia 200 JieT, a MpbuTckas —
okoJyio 300 set (Cumopuyk, 2001).

[IpepbiBaHUE TPAAUIUU CUOUPCKUX IPMapoOK
CO CTaO0MJIbHBIMY JIOTUCTUYECKUMHU CBSI3IMU U U3Me-
HEeHMe XapaKTepa rPy30I0TOKA IPUBEJIU K [IOCTEIIeH-
HOM snuMuHanuu «T. versicolor» Ha TeppuTOpUM HXxK-
HoM Cubupmn.

3. Attagenus augustatus Ball. B MockBe

PasMmHoxeHUe A. augustatus B KBapTupe B MOCKBe
6bL10 ormcano B 1971 1. (lertsipeBa Cymeiikuna, 1971).
B mocieyrouiye rofibl pacrpocTpaHeHue A. augustatus
B MockBe ¥ MOCKOBCKOU 06JIaCTV MOATBEPXKIEHUSI
He Hauuio (PKantues, 1976; MopakoBud, COKOJIOB,
1999; TockuHa, [IpoBopoBa, 2007).

Huoke omucaH ciiydyail siMMUHAIIUY BUAA Yepes
MHOTO JIET TI0CJIe YCIIeTHON aKKJIMMaTU3aluu B pe-
THMOHE.

4. Dermestes ater B flpociiaBiie

Ha py6exxe XIX-XX BekoB D. ater 6bl1 JOBOJIb-
HO MHOTOYUCJIEHHBIM B dpocnasie (SIkoBaes, 1902),
HO B MIOCJIEIHUE TOMbI HE 00HapykuBaeTca (Byiacos,
2008). D. ater OTHOCUTCS K TEIJIOJIOOMBBIM BUIAM,
ONTUMAJIbHOM [IJIST HETO SIBJIsIeTCS TeMIlepaTypa 25 °C
(Wilches et al., 2016), u B cpenHei mojoce Poccuu
OH SIBJIsIETCS OGJIMTaTHBIM CUHAHTpPOIIOM. [I.B. Biacos
IIPEeIIoJaraeT, UYTO K CHIDKEHUIO YrcieHHoCTH D. ater
IIPUBEJIO U3MEeHEeHVe TEXHOJIOTUY XPaHeH s U Tlepe-
BO30OK KOTTYEHOH U BSIJIEHOU MSICHON U PhIOHOM IIPO-
IYKIIWY B CBSI3U C MACCOBBIM PAcCIIPOCTPAHEHUEM XO-
JoguabHOro o6opymoBanus (Bimacos, 2008).

CunTaeTcs, UTO caMble 6J1aroNpUsATHLIE [IJIs pas3-
MHOXXEHUS YYaCTKM PACIIOJIOKEHBI B IIEHTPE apeaja
BuIa. Ha mepudepruy CMEPTHOCTD ITPEBBIIIAET POXK/IA-
€MOCTb, U COXpaHeHUe MOMYISAIINY BO3MOXHO ITyTeM
IIOCTOSTHHOT'O paccejieHus YacTu 0cobel 13 IeHTpa
K nepudepuru (3amoTaiyioB u ap., 2009).

Bce n3BeCcTHBIE ClIydau peruoHaIbHOY 3JIMMUHA--
MY GBIV CBS3aHBI C CHHAHTPOITHBIMU OIS UIMUA
B CEBEPHOI YacTu apeaJa. B I0)KHBIX pEeTrMoHaX, Tie BUT,
pasBuUBAaJCS He TOJbKO B CHHAHTPOITHBIX, HO U B €CTe-
CTBEHHBIX MECTOOOUTAHULX, CIyUyand BJIUMUHALUU

connection with the mass distribution of refrigeration
equipment led to a decrease in the number of D. ater
(Vlasov, 2008).

It is believed that the most favorable sites for
breeding are located in the center of the species range.
On the periphery, mortality exceeds the birth rate, and
the preservation of the population is possible due to
the constant resettlement of some individuals from the
center to the periphery (Zamotailov et al., 2009).

All known cases of regional elimination were as-
sociated with synanthropic populations in the northern
part of the range. In the southern regions, where the
species developed not only in synanthropic, but also
in natural habitats, cases of elimination are unknown.
It is assumed that an important factor for maintaining
the abundance of synanthropic Dermestidae popula-
tions in the northern part of the range is the constant
supply of beetles with contaminated products, the so-
called biotic rain, the cessation of which can lead to the
elimination of the population.

CONCLUSION

In order for the species to reach new territories, it is
necessary for infected products to enter the logistics
systems through which they are transported. Suc-
cessful introduction of a species into a new habitat in
a technogenic environment is achieved only if it has
appropriate trophic and hygrothermal conditions, for
example, rooms with central heating with constantly
controlled microclimate. In the absence of the neces-
sary ecoclimatic resources, long-term importation of
infected products does not lead to successful introduc-
tion of the species. In such cases, insects may be regu-
larly detected in the area, but they do not create stable
populations.

The significance of the constant importation of in-
troduced Dermestidae species is especially important
for obligately synanthropic populations in the northern
part of the range, where a change in the direction of lo-
gistics flows or a significant decrease in the infestation
of products can lead to the elimination of the popula-
tion even after many years of its successful existence.

Prospects for further research require the use of
modern molecular methods for studying the genetic
structure of geographic populations and studying the
history of the expansion of the ranges of synanthropic
Dermestidae species in Russia, which will allow us to
trace in more detail the process of enrichment of the
fauna of synanthropic species and its features in pests
of plant products and in pests of museum collections.
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Heus3BecTHHI. [Ipemoaraercs, YTO BaXHbIM (aKTo-
POM [LJIS TIOA e P KAHUS YNCIEHHOCTY CUHAHTPOITHBIX
TIOITYJISIIIN A KOYKEE/IOB B CEBEPHOI YaCTU apeasia SBJIs-
€TCsI TIOCTOSTHHOE TIOCTYILIEHUE JKYKOB C 3aPaskeHHOMN
MPOAYKIIUEH, TAK HAa3bIBAEMbIN OMOTUYECKUH NOXKIb,
peKpaleHre KOTOPOro MOXKET IIPUBECTH K DJIMMUHA-
WY TOTIYJISIIIU Y.

3AKJ/IIOYEHUE

It MPOHUKHOBEHUS BUIA Ha HOBbIE TEPPUTOPUY He-
06X0IMMO TIOTIaJlaHye 3aPaKeHHOU ITPOIYKIIUY B JIO-
TUCTUYECKHEe CUCTEMBI, II0 KOTOPBIM IIPOU3BOLUTCS
€e TPaHCIOPTUPOBKA. YCIIeNuIHasd UHTPOAYKIIVS BUIA
B HOBOE MeCTOOOUTaHVE B TEXHOTEHHOM Cpejie IOCTH-
TaeTCcs TOJIbKO ITPYU HAJIUYUY B HEM COOTBETCTBYIOIUX
TPpo(UUYECKUX U TUTPDOTEPMUYECKUX YCIOBUM, HATIPU-
Mep HAJIMUYWU IOMEIeHNH ¢ IeHTPaJbHBIM OTOTLIIE-
HUEM C TIOCTOSTHHO PETYJIUPYEMBIM MUKPOKJIUMATOM.
[Ipu oTCyTCTBUY HEOOXOMMBIX SKOKJIUMATUUYECKUX
pecypcoB MHOTOJIETHUY BBO3 3apa’keHHOU MPOIYK-
I HEe TIPUBOJAUT K YCIEUTHON MHTPOLYKIIUY BUIA.
B Takux ciry4yasix HaceKOMbIe MOTYT PETYISIPHO OOHa-
PY’KUBATbCS Ha TEPPUTOPUY, HO OHY He CO3/IA0T CTa-
OUIIbHBIX ITOMYJIALINHN.

3HaveHUe MOCTOSHHOIO 3aB03a MHTPOLYIIUPO-
BaHHBIX BUJIOB KOXKEEeJI0B 0COOEHHO Ba)XKHO JIJIs 00JIN-
raTHO CUHAHTPOITHBIX MOMYJISIINA B CEBEPHOU YacTu
apeaja, rje u3MeHeHVe HallpaBJIeHN JIOTUCTUUECKUX
TIOTOKOB WJIM CYIeCTBEHHOE CHIKEHIUE 3apaKeHHO-
CTY TIPOAYKIIMY MOXET IPUBECTU K DJIIMMHUHAIIUU T10-
MMyJISIUY TadKe Yepe3 MHOTO JIET ee YCIIeIHOTO CyIie-
CTBOBAHUS.

[TepcHeKTUBLI JaJIbHENIINX UCCIeL0BaHNN Tpe-
OYIOT MIPUBJIEYEHUS COBPEMEHHBIX MOJIEKYJISIPHBIX
METOJIOB MCCJIeJIOBAHUS TeHEeTUUYECKOU CTPYKTYPHI
reorpauyeCcKuX MOTYISIIUN U UBYUEHUS UCTOPUU
pacmupeHus apeajoB CHHAHTPOIIHBIX BUIOB KOXKe-
enoB B Poccuu, KOTOPOE TTO3BOJIUT GoJiee IeTaJbHO
MIPOCJIEUTH IIPOIlecc oboraieHus (hayHbl CHHAHTPOII-
HBIX BUJIOB U €€ OCOOEHHOCTY Y BPeUTeJIel 3a11acoB
PaACTUTENbHOU MPOAYKIIVY U Y BpeIUTENeN My3eMHbIX
KOJIJIEKITU .

Bnazodaprocms. ABTOPHI Giaromapart A.H. Kosa-
Jienko (Poccusi, MOCKBA), YbW KPUTUYECKUE 3aMeyva-
HUS CTAJIY TOJTYKOM JIJIsI TPOBEIeHNUs JaHHOTO UCCIe-
nosaunwus, u [I.T. Kacarkuna (Poccus, PocToB-Ha-[OHY)
3a IJUTEJbHBbIE U JleTaJlbHbIe 0OCYXIEHUS CITHCKA
WHBa3UBHBIX BUIOB KOXKeeloB Poccuiickoii defe-
pamum.
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