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Peztome. C ucnonp3oBanueM mporpammsl Quantum GIS
2.2.0 BBITIOTHEH aHATM3 MOP(OIOTUIECKO N3MEHINBOCTH PH-
CyHKa HaJKPBUIMH JKyKa-MOTHIJIBIIMKA YepHOOYyIaBoro,
Nicrophorus vespilloides n3 c. Konuesepo (Kapemust). Boisas-
neHa oHa (opMa PUCYHKa, COCTOSIIIAs U3 HECKOJIBKUX Hepe-
XOJHBIX Bapuauuii. Pacnpenenenne 3HaueHNi 10IH TEMHBIX
Y4acTKOB COOTBETCTBYET HOPMaJIbHOMY
¢ =6,29, df=3, p=10,05). YcTaHOBIEHO, YTO MSATHA [[EHT-
PpajbHOIT YepHOH 1OJI0CK! G0Jiee U3MEHYHBBL, YEM ITEPEMBIUKHL.

Abstract. Burying beetles are necrophages, using small
mammal corpses for their nutrition. They are brightly co-
loured, with three black and two orange stripes. The morpho-
logical variability of the elytra pattern of Nicrophorus vesp-
illoides, a typical species for the republic of Karelia, was
investigated using Quantum GIS 2.2.0 program. Although
only one form of elytra pattern was found, it has several
transitional variants with different proportions of dark areas.
The distribution of dark area parts is normal
(* =6.29,df=3, p=0.05), but the spots of the central
black stripe are more variable than the connection lines be-
tween them.

BBenenune

Morunsuiuk 4depHoOynaBwsiii  (Nicrophorus
vespilloides (Hbst, 1807)) — 0ObIUHBINA BHI IS pec-
my6nuku Kapenus, BcTpedaeTcs B TeUeHHE BCETo Bere-
TAIMOHHOT'0 NIEPHOa, MHOTOYHCIICH B JIECHBIX OMOIIe-
Ho3ax [JIs103mHa, Y3enbaes, 2013 (Lyabzina, Uzenbaev,
2013)]. IlpeacraBuTeny BUAA HCIOIB3YIOT TPYIIHI MEJI-
KHX KMBOTHBIX JUI IUTaHUA Oyxyiero noroMmcraa. Cam-
Ka ¥ caMell 3aKalbIBaroT M1aJajib B HOYBY, IJ€ IPOXOJUT
pa3BUTHE TIPEUMAaruHaIbHBIX cTaguid. OKpacka KyKOB
4yEépHas C OBYMsI OpaH)KEBBIMH mepeBsizsimMu (puc. 1).
PucyHOK ckiagpIBaeTcs U3 IATEH, COSTUHEHHBIX MEKILY
co0OH TepeMbIYKaMH.

Ha ceromusmuuil 1eHb HaKOIJICHBI OOIIUPHBIE JTH-
TepaTypHbIe JaHHBIE 10 H3YyYECHHIO (PeHETHUECKOH
CTPYKTYPBI MOMYJISIHN KECTKOKPBLIBIX. DTa HH(OpMa-

M Ba)KHA B TTAJICOHTOJIOTUICCKUX W MUKPOIBOIIOIH-
OHHBIX HcclienoBaHusAx [S6mokos, Jlapuna, 1985
(Yablokov, Larina, 1985)], B BBIIBIICHUY T'PaHUII ¥ CXOZICTB
mexy nonyssinusmu [HookeHos, 1982 (Novozhenov,
1982)], B u3y4eHNHU aHTPONOT'C€HHOM HArPy3KH Ha MPH-
poaubie 3kocucTeMbl [barnyikas, 2003 (Batlutskaya,
2003); JIebrx, [Ty3pamna, 2013 (Levyh, Puzynina, 2013)],
B PEIICHUH MPAKTHYCCKUX 3a/1a9 CEIbCKOTO X03sIHCTBA
[bemsikoa, bamyera, 2009 (Belyakova, Balueva, 2009)].

Mopdorornaeckyo H3MEHYHBOCTh IIOKPOBOB XKY-
KOB HCCIEAYIOT MO pUCYHKY anutp [Herpo6Gos, 2010
(Negrobov, 2010)], uHOT1a TaKKE pacCMaTPUBAIOT TIe-
pennecriHKy [[layroBa, ITak, 2012 (Pautova, Pak, 2012)].
[To n3ydeHNr0 OKpacKH KyKOB-MOTHIIBIIUKOB U3BECT-
Hel Tpyabl Erna Pukowski [1933] u U.E. Tpodumona
[2008 (Trofimov, 2008)]. O6e pabOTHI OCHOBBIBAIOTCS HA

Puc. 1. Buemnuit sup umaro Nicrophorus vespilloides.
Fig. 1. General view of Nicrophorus vespilloides imago.
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BH3YaJIbHOM aHAJN3€ CTPYKTYPHBIX 3JIEMEHTOB PHCYH-
Ka: KOJIMYECTBO, BEJIMUMHA U PACIIOJIOKEHHUE MATEH U
IepeMBbIYCK.

Lenbro naHHON pabOTHI SIBISIETCS M3ydeHNE MOp(o-
JIOTHYECKON U3MEHUYNBOCTH PUCYHKA MOTHIIBIIINKA Yep-
HOOyaBoro ¢ momoinsio nporpammsel Quantum GIS
2.2.0-Valmiera.

MartepuaJjbl 1 MeTOAbI

Marepunaiom Juts paboThI HOCITY XU COOPBI, IPO-
BeACHHBIE Ha TEPPUTOPUH OMOJIOTMYECKOH CTaHIMU
[TeTpo3aBOACKOrO rocynapCTBEHHOTO YHHUBEPCHUTETA
(c. Konuesepo, Konnonosxckuii p-H, 62°06' c.m., 34°00'
B.1.) B utoHe—wutoje 2013 u 2015 . J[ns oT70Ba XKYKOB
UCIIOJIb30BAJIMCh MOYBEHHBIE JIOBYIIKM C TPYIHBIMH
IIPUMaHKaM1 MEJIKHX [T03BOHOYHBIX )KUBOTHBIX (IITHIIA,
PpBIOa, MeNKHe MiIeKomuTaromnTre), Maccoi ot 20 10 390 .
[Tpumanku OBUIM pa3sMELIEHBl B COCHSKE 3€JIEHOMOIII-
HOM Ha paccTOsIHUM He MeHee S0 MEeTpOoB JIpyT OT Apyra.
COop maTtepuana MPOBOIWIICS €XKETHEBHO, BCETO CO-
6pano 127 ocobeii.

B maGopatopun moiiMaHHEIX )KYKOB (oTorpadupo-
BaJIM Ha (pOHE MIUJUTMMETPOBOI1 OyMaru, CTaBUIN NH/IH-
BU/TyalIbHYIO METKY Ha HAJKPBIIbIX B BHJIE HEOOJIBIINX
HaJIpe30B U OTIyCKaJu 00paTHO Ha MpHUMaHKy. Meue-
HBIX KUBOTHBIX HE YUUTHIBAIIU B OCIIEAYIOIINX COOpax.

[MosyyeHHBIE pacTPOBBIC CHUMKU BHEPSUITH B CPEILY
Quantum GIS 2.2.0-Valmiera 1mo ycioBHBIM KOHT-
ponbHBIM ToukaMm. [TyTéM pexTudukammm «moaroHs-
am» ¢ororpaduu K eIMHOMY KOHTYpPY HaJIKpBUIWH.
Merton pektudukanuy (reoMeTpruIecKoil KOpPEeKLUH)
MIO3BOJISIET UCTIPABIISITH POCTPAHCTBEHHBIE HCKAKEHHUS
Ha CHUMKax: HH(OpMAaLHs O PACIIONIOKEHUU MHUKCETeH
00pazoBoro H300paKeHHs NCTIOIB3YETCS ISl H3MEHE-
HUs TO3ULIMH nUKcenel qpyrux cHuMkoB [Kopocos, 2005
(Korosov, 2005)].

JanpHeitmas o6paboTka MaTepuaia IpOBOIIIACH
T10 TIPaBOMY HAIKPBUTBIO. JIJ1s Kaxkmoit ocobu Oblna Hai-
JieHa 0011ast 101k HaJKPbLUIbs, BpYYHYIO 00pHCOBa-
HBI yJacTKH TEMHOTO [IBETAa KaK BEKTOPHBIH PETHOH B
OJTHOM 00IIeM BEKTOPHOM CJIO€, PaCCUNTaHA X IUIO-
maas ¥ g0t (%) ot oOriel Ioma y HaJKphLTbSI.
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AHaM3 NOMyYeHHBIX 3HAYSHUN TPOBOIUIIN B Cpefie
Microsoft Excel. J]ns rpaduueckoro oToopakeHus mo-
JIYYCHHBIX PE3YJIbTATOB BECh JUAIIa30H UBMCHYNBOCTH
M3ydaeMoro mpu3HaKa ObLT pa30uT Ha Kiacchl. Kommye-
CTBO KJIACCOB ONPEACISUIN 10 AMITHPUIECKOH hopMy-
Je:

K=1+3,32-1g (n), rne n — 06b&M BbIOOpKH [1BaH-
tep, Kopocos, 2011 (Ivanter, Korosov, 2011)].

O1ieHKy HOPMaJIBHOCTH MPOBOJUIIH C UCIIOJIb30Ba-
HueM kpurepus [upcona, x>

JIns m3yqeHus N3MEHIYUBOCTH OTICIBHBIX 3JICMCH-
TOB PUCYHKa OBLIH MPOBEICHBI H3MEPEHUS B YCTHIPEX,
3apaHee BBIOpPaHHBIX y4acTKax OOIIero KOHTypa Haj-
KpbUIbs (puc. 2). Ilpu enuHOM Maciitabe, IpoMepeHs
paccTostHus (MM) OT KOHTYpa ¢ HAaNMEHbIIIel H3MEHYU-
BOCTBIO (YCIIOBHO MPHHSAT 33 «TOYKY OTCUETA») 10 BCEX
OCTaJIbHBIX KOHTYPOB B JaHHOM y4acTke. CraTuctuyec-
KO€ OLICHMBAHHE TOTYYCHHBIX 3HAUCHUH ITPOBOIMIIH C
MOMOII[bIO METO/Ia ONMCATEILHON CTATUCTHUKHU B CpeJie
Microsoft Excel. [lj1st momapHOTo cpaBHEHUS BEIOOPOK
ncnob30Baiu kpurepuii dumepa (F).

4

Prc. 2. CpaBHMBaemble Y9acTKM OBIJEro KOHTYpa PUCYHKA
Hapkpoiauit  Nicrophorus vespilloides: 1, 4 — caabo
BapbUpYIOINeE, 2, 3 — CHMABHO BapPbUPYIOIIHUE IAEMEHTHI PUCYHKA.

Fig. 2. Compared areas of Nicrophorus vespilloides elytra
pattern: 1, 4 are slightly varying areas, 2, 3 are highly variable
elements of the elytra pattern.

Tabanga 1. Cratncrnueckas ogeHKa M3MEHINBOCTH OTACABHBIX IAEMEHTOB PUCYHKA
Table 1. Statistic evaluation of variability of elytra pattern individual elements

MNokasaTenb Mepemebiyka (y4acTok 1) MaTHo (yyacTok 2) MaTHo (yyacTok 3) Mepemeblyka (y4acTok 4)
CpeaHee apudmeTuyeckoe 8,7 95,2 50,8 21,5
CTaHpgapTHOe OTKINoHeHue 4,47 31,30 25,96 9,67
[Avncnepcus BbIGOpKM 20,02 979,46 673,78 93,59
Meawvana 8 94,5 48 20
Mopa 10 109 64 19
O6bEM BbIGOPKU 126
Kputepuin duwepa, F 48,92 7,20
F(0,05; 125;125) 1,34
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Pe3yabTarsl U 00cyKaeHHe

Ha ocHOBe cTaTHCTHYECKUX JaHHBIX, BBISIBIICHA BbI-
COKast U3MEHYUBOCTb LIEHTPAIIbHBIX AIEMEHTOB PUCYH-
Ka (ygactok 2 u 3). Cnabo BapbuUpYyIOT HEPEMbIUKH 110
HIDKHEMY Kparo (y4acTok 4) U IIBY HaJAKpBUIHH (y4ac-
TOK 1). JIoCTOBEpHOCTH OTIHMYHH TOATBEP)KIAIOT 3HAUE-
Hus kputepus Oummepa (F) (tadn.1). OTMedeHo, 4TO €
YBEJIMYCHHEM IUIOIAH TEMHBIX yIaCTKOB PACCTOSHHE
MEXKAY MATHaMU BTOPOMl 4EPHOH NOJIOCH! IOCTENIEHHO
yMmeHbIaercs. [loxoxxast 3aKOHOMEpHOCTD BBISIBJICHA B
MONYJANHNN XyKa MOTHJBI[MKA-UCCIEIOBATENA
(N. investigator (Zett., 1824)) uz r. [letpozaBock [Ton-
crory3oBa, Jla03una, 2015 (Tolstoguzova, Lyabzina,
2015)]. BeposiTHO, pa3HuIla B ©3MEHUYUBOCTH 3JIEMEHTOB
PHUCYHKa 00BSICHACTCS 3alI0JHEHHEM IUTMEHTOM, B IIep-
BYIO OYepeb, IICHTPOB MEJIAHU3ALUH — IIATCH, a YK
3aTteM — rnepeMbruek [ Bacuines, 1988 (Vasil'ev, 1988)].

A.JO. Yresckuit [2010 (Utevskii et al., 2010)] npu
N3Y4YCHUH OKPAacKH MEIWIUHCKON musBku Hirudo
medicinalis L. 00bACHST HEOIUHAKOBYIO H3MEHUHBOCTD
OTJCNbHBIX AJIEMEHTOB PUCYHKA reorpaguyeckoii u3o-
JSIMed cpaBHMBaeMbIX momysanui. [IpencraBurenn
OIM3KOPACIIONOKEHHBIX MOMYJISAIH UMeIn HauboIIb-
1Iee CX0/ICTBO B pucyHke. B cBoeii padore JL.IO. Pycuna
u ap. [2005 (Rusina et al., 2005)] Taxoke cBSI3ai N3MCHIH-
BOCTh OKpacku 1-ro Teprura Opromika ocwl Polistes
gallicus L. ¢ reorpaguyeckuM pacCTOSTHUEM MEKIY BbI-
6opkamu. E.H. Xoponbckas ¢ coaBropamu [2006
(Horol'skaya et al., 2006)] cocTaBuia KaTajaor BapHaruii
MIepeAHECTINHKY KJIona-congatuka Pyrrhocorus apterus
L., ocHOBBIBasICh Ha BEICOKOM H3MEHYNBOCTH OJTHOTO U3
3JIEMEHTOB PUCYHKA.

Pacnpenenenue 3HaueHuid 101U TEMHBIX Y4aCTKOB
MOTHJIBIINKA YePHOOYIIaBOTO COOTBETCTBYET HOPMAJIb-
Homy ()% = 6,29, df =3, p = 0,05). 'ucrorpamma oTobpa-
’KaeT HeTIPEePBIBHYIO H3MEHYUBOCTh UCCIIETyEMOT0 IIPH-
3HaKa (puc. 3).

Jons TéMHBIX y4acTKOB BapbsupyeT oT 49 1o 71 %.
CpaBHUTEIBHO HEOOJIbIIAsE U3MEHYMBOCTD TTOIYJISIIN
MOTHJIBIIIMKA YePHOOYIIaBOTO M OTCYTCTBUE PUCYHKOB,
«BBIMA/IAIONINX» W3 HEMPEPHIBHOI'O BapHAIIMOHHOTO
psiia, MOXKET yKa3bIBaTh Ha HEBBICOKYIO aHTPOIIOTEH-
HYIO Harpy3Ky B paiioHe uccnenoBanus [ Epémuna, 1985
(Eryomina, 1985)]. 9To npeanonoxeHue moaTBEp K IaeT-
cs Hann4yreM abeppaHTHOM GOPMBI B TOPOACKOH MOITy-
JSIIMY MOTWJIBIIMKA-NCCIIeIOBATES, T/I€ aHTPOIIOTeH-
HOE BO3JEWCTBHE JOJKHO OBITH BhIIIE [ TOJICTOry30Ba,
JIs163una, 2015 (Tolstoguzova, Lyabzina, 2015)]. Cme-
IIeHNe MakcuMyMa 4ucia oco0eil B cTOpoHy ¢ 00Ib-
el A0jeil TEMHBIX Y4aCTKOB, BEPOSITHO, MOXKET MPO-
THO3MPOBAThH yBEIMYCHHE KOJIMYECTBA Oomee TEMHBIX
JKYKOB B TIOCJIC/TyIOIIHE TO/BI.

Oxpacka MOTHJIBIIUKOB IJIABHO H3MEHSAETCS OT 60-
Jiee CBETJION 0 MOYTH TMOJHOCTBIO TEMHOU (puC. 4).
BeineneHo 1Ba peIKKX U ISTh TUITMYHBIX BAPHAHTOB Ha/Jl-
KPBUIMH.

ITo xapakTepy pUCYHKa 4acTO BCTpedaeMble BapH-
AHTBI MaJIO OTIIMYAIOTCS JPYT OT APYTa, UMEIOT Xapak-

O.A. Tonctorysosa, C.H. JIs63una
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i 2880062€ O Nicrophorus vespilloides.

Fig. 3. Frequency distribution histogram of Nicrophorus
vespilloides elytra dark areas.

TEpHBIA YEPHBIN PUCYHOK: y3Kas KaliMa II0 HHKHEMY
60KOBOMY Kpalo U IIBY HAAKPBUIMH U TPH MOTIEpEUHBIE
HIepeBsI3 — y OCHOBaHUS, IOCEPEANHE U Ha BEPIINHE,
JIoJIst TEMHBIX y9acTKOB — 52—66 %, 4acToTa BcTpedae-
Mocti — 90 %. Kpaiinue BapraHThI OTIINYaIOTCS HEBBI-
COKOH monelt u€pHbIX yuacTkoB — 49-51 % nnm, Hao00-
POT, O4eHb TEMHBIM PUCYHKOM HaAKPBIIHA — 67—71%,
4acTOTa BCTPEYAEMOCTH Ko — 5 % (Tadim. 2).

dakTopsl, onpenensIone N3MEHIMBOCTh OKPACKH
JKYKOB-MOTHJIBIIIMKOB, TTOKa HEACHBI. B cBoeil pabote
®pancucko Anana u Jlxon Kaiirep [1988 (Ayala, Kiger,
1988)] numryT, 9TO HEMPEepPHIBHAS H3MECHIYUBOCTE 00yC-
JIOBJIEHA OTYACTH BIMSHUEM BHEIIIHEH CpeJibl, a OTYACTH
TeHETUYECKUMHU Pa3IMYUsIMH, KOTOPbIe HACIeAyIOTCS
NOJ00HO NPyruM TeHaM. [ eHOTHIT onpeaesseT CleKTp
BO3MOJKHOCTEH pa3BUTHS MPH3HAKA, & HX PeaTn3auio —
YCIIOBHSA, B KOTOPBIX IPOUCXOIUT PA3BUTHE OPraHU3Ma
[Mapxkog, 2010 (Markov, 2010)]. TemmnepaTypa sBIsICT-
Cs1 OTHUM U3 BaYKHBIX (JaKTOPOB, BBHI3BIBAIOIINX U3MEHE-
HUS oKpacku. OOBIYHO TIPU BEICOKOH TeMIeparype 00-
U TOH OKPACKHU CBETJICET, a IIPH HU3KOH — TeMHeEeT
[IoBen, 1953 (Chauvin, 1953)]. Tak, Hanipumep, ryce-
HUIIBI KaITyCTHOW COBKU Mamestra brassicae L. crano-
BSITCS O0JIee TEMHBIMU IIPH BO3JICHCTBUH HU3KHX TEMIIE-
paryp [Goulson, 1994]. C.K. Xomwun [1988 (Holin, 1988)]
HaOJIr01aJT yBETMUCHHE YHCTIa TEMHBIX 0CO0ei KOPOBKU
Harmonia axyridis Pall. B palioHaX ¢ BRICOKOH BIIaXXHO-
CTBIO.

Hanuuue B oMy Ay HECKOJIBKIX IEPEXOAHBIX Ba-
puanmii nemaet e€ 6ojee yCTOHYHBOI K BO3ICHCTBHIO
BHemHel cpeapl. [Ipu n3MeHeHHM maBieHHs oTOOpa
MO CMOYKET OBICTPO U3MEHUTH CBOIO CTPYKTY-
Py ¥ IPHUCTIOCOOUTHCS K HOBBIM YCIIOBHSIM OOWTaHUS
[HoBosxxenos, 1980 (Novozhenov, 1980)].

3akJao4enue

Taxum 00pazom, 1151 TOMYJISIIAY MOTIIBIIMKA Yep-
HOOymaBoro u3 c. KoHueszepo BBIJICIEHO CeMb BapHaH-
TOB pUCYHKA HaJKpbUIHi. YacTo BcTpeuaeMble BapHaH-
Tel (90 % ciyuaeB) XapaKTepHU3YIOTCS UYETKO
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Tabanya 2. XapaxrepmcTuka BRAEACHBIX PUCYHKOB HapAKpbiauit Nicrophorus vespilloides
Table 2. Characteristics of Nicrophorus vespilloides selected elytra patterns
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XapaKTepuCTMKN pUCyHKa

PucyHok 1

PucyHkun 2-6

PucyHok 7

OnwucaHve

Mnowaab cBeTnbIX U TEMHbIX
y4acTKOB OMHAKOBa, NATHA
cpeaHel TEMHOW Nonochl
HeborbLUMe, Nerko oTANYUMBbI,
nepemMblYKkM TOHKME

YacTto BcTpeyaeMble BapuaHThl.
Okpacka Hagkpbinuin 6onee TémHas. Mo
Mepe yBenmyeHus Aonmn YEpHbIX
y4acTKOB, pasmep NATEeH BTOPOW YEPHOW
Nonockl NOCTENEHHO yBenuymBaeTcs, a
nepembl4kM — yMeHbLUaTCs

PucyHok o4eHb TEMHBIN,
CUIbHO yBENUYMBaeTCs
MenaHu3auus B6nusu wea
HaaKpbINun

[onsa TéMHbIX y4acTkoB, % 49-51 52-66 67-71

KonwnuectBo ocober 6 115 6

YacrtoTta BcTpeyaemoctu, % 5 90 5
BBIPA>KEHHBIM UYEPHBIM PUCYHKOM, J10JIsI TEMHBIX ydac- JIMTepaTyp a

TKOB — 52—-66 %. Pemkue BapraHThI TNOO OYEHB CBET-
JBIe, cOo cabo BBIPAKCHHBIM YEPHBIM PUCYHKOM —
49-51 %, nu60, HA060POT, OYeHb TEMHBIE — 67—71 %.

Y CTaHOBJIEHO, YTO W3MEHYHBOCTH IISTCH PHCYHKA
JTOCTOBEPHO BHITIC H3MEHYHBOCTH ITEPEMBIUCK ITO HIDK-
HEMY Kpalo U IBY HAJKPBUINI, 9YTO MOXKET OBITh CBA3a-
HO C TIOPSIKOM 3alOJHEHUS MUTMEHTOM JIIEMEHTOB
pHUCYHKA.

BaaropapuocTu

CraThsl IOArOTOBJICHA K IyOJIHKAIIMH [0 HTOTaM IpoBe-
nenus IV IIKoJIbl O TOYBEHHOH 300JI0TUH U 9KOJIOTHH TS
MOJIOABIX YU€HBIX (rpaHT PODU Ne 15-34-10305mo0m1-1).

5 6 7

Puc. 4. Bapmantsr pucynka Hapxpsumii Nicrophorus ves-
pilloides, pacnososkeHHbIE B IHOPSIAKE YBEAMYEHMSI TEMHBIX
y9acTKOB: 1, 7 — peAKmMe BapMaHTBl PUCYHKa; 2—6 — d¥acTo
BCTpeYaemble BAPUAHTBI PUCYHKA.

Fig. 4. Variations of the Nicrophorus vespilloides elytra
pattern, arranged in order of dark areas increasing: 1, 7 — rare
variants of elytra pattern; 2—6 — typical variants of elytra
pattern.
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