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AHHOTauuA: OcHOBHAA Le/b WCCNEAOBaHMA COCTOA/A B CPABHEHWUM
reorpaduyeckn  0OyCNIOBAEHHbIX afaNTMBHBIX  XapPaKTEPUCTUMK  THe3g,
onpeaenatoLmx SPpPeKTUBHOCTb TEMNION30/IALMM, HA NPUMEPE HE3Z, NEBUMX
apo3nos (Turdus philomelos) Ha ceBepe M B LEHTPe rHE3Z0BOro apeana.
Matepwuan cobpaH B TedeHue nonesoro cesoHa 2015 r. B Kapennn (64227°N,
30217°E) n B 2016 1. B Mopaosun (54244'N, 45230°E). Ha nepsom 3Tane
MCCNeaoBaHUA  OUEHMBAZIM M COMOCTaB/SAM  OCHOBHblE  pasmepHble
nMapaMeTpbl MU MacCy THe3d, a TaKMKe pacyeTHble BENYMHBbI — 06beEM M
MIOTHOCTb KOHCTPYKUMA M3 pasHbIX YacTelr apeasna. Ha BTopom 3tane
MPOBOAMNN CPABHUTE/NbHbBIM aHaM3 pacnpeaeneHus TenoBbIX nofen Mo
MOBEPXHOCTU THe3A, NMpu MpPeaBapUTE/IbHOM MPOrPeEBe BHYTPEHHEN YacTu
cpepryeckMm TePMOCTAaTOM, YTO MO3BO/IMAIO MPOBECTU MPAMOE CPABHEHWE
TENI0M30/IALUMOHHDBIX XapPaKTEPUCTUK BCeX NOCTPOEK. COMAcHO NoayYeHHbIM
JaHHBIM MACCOBblE M PAa3MeEpPHbIE XaPAKTEPUCTUKM THE3Z, B LIEHTPE M HA
ceBepe apeana CTaTUCTUYECKM He Pas/IMYa/iMCb, 3@ UCK/IKOUYEHMEM TaKOro
nMapameTpa, KaK BbICOTA rHe3da. BbicoTa rHes3s Ha ceBepe 33 CyeT
YBENMYEHMA TOMLLUMHBI AHA Oblia AOCTOBEPHO OO/bLUE BbICOTbI FHe3s, B
ueHTpe apeana. Obbem rHesnd, Ha ceBepe TaKKe OKasasca [A0CTOBEPHO
60nbLWMM, Yem B LieHTpe apeana. MocneaHee, BBUY OTCYTCTBUA Pas/IviniA B
Macce, MOXKHO OOBSCHUTL MepepacnpeneneHnem matepuana B npeaenax
MOCTPOWKM 32 CYET YBE/IMUYEHMSA TO/LLMHBI IHA U BbISIBIEHHOTO YMEHbLLIEHUA
obLen MNIOTHOCTM KOHCTPYKUMIMA CeBEepHbIX [He3d, YTO MpuBOaUT K
NOBbILUEHNIO WX TEMIOU30/IALUMOHHON 3PPEKTMBHOCTU MO CPABHEHUIO C
rHesgamm u3 6onee HXKHOro paoHa.
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BsepeHue

Apean nesyero pgpo3ga  Turdus
philomelos oxsaTbiBaeT Tepputoputo ot Ucna-
HMKM 1 UpaHa go 70° c. w. n ot UpnaHaguu ao
Balikana (Tomiatoj¢, 1997), HeCKONbKO Bapbu-
pys B COOTBETCTBMM C USMEHEHMEM XapaKTepa
PacTUTENbHOCTM U HAaNYMeM TpyaHONpeoso-
NMMbIX nperpag K pacceneHuto (Tomiatojé,
1992). Mpwu atom bonee 75 % neBuYnx ApO3408B
MMUPOBON dayHbl rHE34ATCA U 3UMYIOT B npe-
Aenax EBponenckoro KoHTMHeHTa (Harrison,
2003), npy 3TOM Ha 3HAYUTE/IbHOM YacTu Tep-
pUTOpPUK, 3a UCKAOYeHMeM BennkobputaHum
n KOro-3anagHon Esponbl, obuTaloT npeacTa-
BUTE/NIM HOMUHATUBHOIO NoABuAa. Takum ob6-
pa3om, Tepputopua Poccuiickon Pepepauymm
[aeT BO3MOXHOCTb OXBaTWUTb KaK LLEeHTPa/ib-
Hble Y4acTKM apeana rHe3foBaHuA, TaK U ero
nepudepunto. 3HaunTenbHaa NPOTANKEHHOCTb
apeana no3BoJAET UCMNO/b30BaTb NpPeaCcTaBu-
Tenen BUAa B Ka4yecTBe MOZE/IbHbIX 0O6BEKTOB
M3y4YeHUA HayaNbHbIX CTaguMA  aaanTUBHbIX
M3MEHEHWIN, BKAOYAA 3TONOIMYECKyr agan-
TAaUMIO U, B YaCTHOCTU, reorpaduyeckyto cne-
UMOUKY rHE30,0CTPOUTENIBHOTO NOBEAEHMUS.

Hapagy c aTum akTyanbHOCTb Mccnepno-
BAHWA YCWUIMBAKOT NIOKaNbHO Habnopgaemble
M3MEHEHWUA UYUCNEHHOCTU MNpeacTaBuUTeNen
BMAA. Tak, Ha NPOTAXKeHUN nocnegHux 25 net
B BenankobputaHmm otmeyeHo 50 % cokpale-
HWEe YMCNEeHHOCTU NeBYero Apo3aa no npuyu-
Ham, B OCHOBHOM CBSiI3aHHbIM C aHTPOMNOreH-
HbiM npeobpa3oBaHMEM THE340NPUrOAHbIX
yyactkoB (Gregory et al., 2002). B uenom Ha
TeppuTopumn EBponbl NONYAALNMOHHbIA MHAEKC
neByero  Apo3ga  KAaccupuuupyroT — Kak
moderate decline — ymepeHHO coKpauwato-
wminca (Song Thrush..., 2016), yto npmBneKkaeT
BHMMaHMWE OPHWUTONIOrOB K MNpPeAcCTaBUTENAM
BMAA M obocTpAeT aKTyaNbHOCTb NOAOOHbIX
nccneaoBaHUM.

EcTecTBeHHblEe pa3nnumna ycnosuin obu-
TaHWA NPU NepemeLLeHnN B LUIMPOTHOM U A0N-
FrOTHOM HanpaB/EHMAX COrNacHO CyLLeCcTBYHO-
WMM KOHUEeNUMAM, OTparkalowum npeacras-
NneHua o6 aganTUBHOM WM3MEHEHWUW MNPU3Ha-
KOB B reorpagumyeckom acnekte (Mayr, 1956),
npeanonaratoT peakuuio B BUAe agantauuu
ANA ycrnewHoro obuTaHnA B KaXKA0M KOHKpeT-
HOM TouyKe apeana. [poaBneHune agantauum
cnepyeT 0XMAaTb B COOTBETCTBMM C OAHOM M3
OCHOBHbIX QYHKLMIN rHe3aa — co3gaHue onTu-
Ma/IbHOTO MMUKPOKAMMaTa A1A pPa3BUTMA MO-
TOMCTBA B YC/IOBMAX BO3MOXHbIX NPOABAEHUMN
GaKTOPOB OKpyrKalowen cpeabl B panoHe

rHesgoBaHua (Mainwaring et al., 2004b). Mpwu
3TOM BO3MOHOCTb MPOC/NEeANTb XapaKTep
afanTUBHbLIX M3MEHEHMW Ha YpPOBHe Tenso-
M30NSALMOHHBIX  XapaKTEPUCTUK  MOCTPOEK
nosiBMNAcb NUWb B nocnegHue roabl 6naro-
[apA CO34aHUI0 BbICOKOYYBCTBUTENbHOM Ten-
NNOBU3NOHHOM TEXHUKM.

Llenb Hawen paboTbl cocTosna B Cpas-
HEHUW aJANTUBHbIX XaPaKTEPUCTUK THe3a,
onpeaenaowmx 3GPeKTMBHOCTb TENIOM30NSA-
unKn. Ona [OCTUXKEHUA Lenu NpoBeAeH Cpas-
HUTE/IbHbIN aHa/NM3 NPOCTPAHCTBEHHOM oOpra-
HM3aLMKN N NOKasaTenen ecTecTBeHHOM n bes-
BOAHOM MaccCbl THe3z B PasHbIX TOYKax rHes-
[oBoro apeana. ConocTtaB/ieHbl TeNA0BU3U-
OHHble M306pakeHUA pacnpeaeneHma Tenno-
BbIX NONEN NO NOBEPXHOCTU rHe3a, nocnae npo-
rpeBa NOTKA ChepuyeckMm TepmoCTaToM B
NoJIEBbIX YCAOBUAX ANA onpeaesieHnsa NoKasa-
Tenen, onpegenarwmx 3¢PeKTUBHOCTb Tep-
MOW30/1AUMKN NOCTPOEK, U MPAMOMN OLLEHKU UH-
TEHCMBHOCTM TEN/0NoTePb Yepe3 NOBEPXHO-
CTM rHe3ga.

MeToapbl

N3mepeHne rHe3s BK/IKOYANO OCHOB-
Hble NPOMEpPbl: HAPYXHbIK W BHYTPEHHUN
AVaMeTp, BbICOTY U rnybuHy rHesa, u 6biio
NpPoOBeAEHO C MOMOLLBID METaNINYeCcKon nu-
HeMKKN € ToYHOCTblo A0 0.5 cm (M3mepeHMe ¢
6onee BbICOKOW TOYHOCTbIO CYMTaeM Heuene-
Ccoob6pasHbIM BBUAY €CTECTBEHHOM accumert-
PUYHOCTM THE34, U OTCYTCTBUA YETKOW rpPaHu-
Ubl B MeCTax CKPYreHWA Kpaa MOCTPOMKM).
KpallHne TOYKM M3MepeHu oTMevann no yc-
JIOBHOM NMHWUM, B COOTBETCTBMM C KOTOPOM
npoxoauT ckpyrneHmne 6onee 80 % anemeHTOB
MaTepuana, obpasyowmx cTteHKy rHesga. OT-
AeNbHble 371eMeHTbl, BbiCTynatouime 3a npe-
AeNnbl OCHOBHOIO MaccMBa MaTepuana, He
yunTbiBann. Ob6bem rHess BbIMUCNANWN C UC-
nonb3oBaHnem QoOpMynbl, BbiBELEHHOW Ha
OCHOBe ypaBHeHUI obbema chepounaa, Topa 1
UMINHAPA, NPOM3BOAA  COOTBETCTBYHOLLME
dopme rHe3ga  yceyeHus 3/1IeMEHTOB
(Simonov, Matantseva, 2015).

Mocne w3bATMA THE34a B3BEWWBANMU
Nnpu ecTeCTBEHHOM YPOBHE YBNAXKHEHMA U NO-
CNe BbICYyLUMBAHMA B HU3KOTEMMEPATYPHOM
neyn A0 MOMeHTa cTabunmsaumm maccbl 06-
pa3ua 414 NpuBeAeHUA rHe3, B paBHble YCo-
BMA YBNIAXKHEHMA MaTepuana C Lesbio NoBbl-
LWeHMA penpe3eHTaTUBHOCTU CPAaBHUTENbHOTO
aHanM3a Maccbl NOCTPOEK U B NMOCAeAyoWem
— UX MJIOTHOCTMW.
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HenocpeacTBEHHO  nocsie  U3bATMA
rHess, NpPoBOAMM KONNYECTBEHHOE W3Mepe-
HME TEepPMOM3O0JALMOHHDBIX XapPaKTEPUCTUK.
[nsa 3TOoro rHe3go ycCTaHaBAMBA/IM Ha ropwu-
30HTA/IbHYO NNOLWAAKY M MOMELWann B yaly
rHe3ga pa3paboTaHHbIM Hamu chepuyeckni
TepMOCTaT, npeacTaBasaloWmMii cobon crTanb-
Hyl0 cdepy, 3anoNHEHHYI0 TenJoHOCUTeNEM
(cnnaB Po3e) ¢ namnon HaKka/AMBaHWA B LEH-
Tpe chepbl U TEPMOUYYBCTBUTENIbHBIM 3/IEMEH-
TOM Ha nosepxHocTu coepbl (CMmoHoB, Ma-
TaHuesa, 2015). Bpems nporpeBa KaxKaoro

rHesga nes4vyero Aposga cocrasnano 20 mu-
HYT, TemnepaTypa cpepnyeckoro TepmocraTa
38+0.5°C.

Mo OKOH4YaHMK nporpeBa MNpPoBOAUN
CbEeMKY rHe3[, C NoOMOoLLbIO TenaoBmnsopa Testo
875i (puc. 1) ¢ 4 no3numii co cmelLLeHnem oT-
HOCUTENbHO OCK rHe3aa Ha 90° ¢ uenbio nony-
YeHUA KapTWHblI pacnpegeneHna TenaoBbIX

no/sieit No NoBepxHoCTU rHesa (puc. 2). Cbem-
Ky NPOBOAW/IN B FOPU30OHTANIbHOM NAOCKOCTM C
$OMKCMPOBAHHOTO W PaBHOrO PacCToAHMA OT
ocK rHe3aa A0 06bEKTUBOB TEMN0BU30pPA.

Puc. 1. doTtorpadus rHesga nesyero Apo3aa co chepmyecknm TepMOCTaTOM BHYTPU: 1 — BUAMMbIN CNEKTP,
2 — HdpaKpacHoe nsobpaxkeHune
Fig. 1. Photography of a Song Thrush’s nest with the spheroid thermostat inside: 1 — visible-light spectrum,
2 —infrared image

Puc. 2. A: 1-4 — yeTbipe CHMMKa rHe3aa co cmeleHnem 90° oTHoCUTENIbHO ocK; B — pa3BepTKa o6bemHoM
burypbl B NJ10CKOCTb
Fig. 2. A: 1-4 —four pictures of a nest according to the cardinal directions; B — ‘unrolling’ pictures onto the
plane surface
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MpoBeaeHne TENNOBU3NOHHbBIX UCCae-
AOBaHUIM OCYLLECTBAANN HEMNOCPEACTBEHHO B
NoONEeBbIX YC/NIOBUAX, YTO FAPaHTUPOBANO MMU-
HMMaNbHOE BO34eNCTBME Ha (YHKUMOHaNb-
HO€e COCTOAIHME NOCTPOEK NpoLecca TpaHCcnop-
TUPOBKKU. 10 ecTecTBEHHbIM MPUYMHAM YCNO-
BMA CbEMKW OTAENbHbIX NOCTPOEK BapbUpPO-
Bann. MMapameTpbl OKpyKatowern cpegbl npu
npoBeAeHNUN CbeMKU KOHTPOAIMPOBAAWU C NO-
MOLLbI UMGPOBOro KOMMIEKCHOrO WM3MepU-
TenbHoro npubopa Testo 410-2, onpepensto-
LLLero CKOpoCTb BETPa, TemnepaTypy U OTHOCHK-
TENbHYK BNAXHOCTb BO34yXa C TOYHOCTbIO
0.1 m/c, 0.1 °C, 0.1 % rH cooTBeTcTBEHHO. MpMK
3TOM B LENOM NpPU NPOBELEHUN U3IMEPEHUM
BbIOMpPann nepuoapl C OTHOCUTENBHO OAHO-
POAHBIMU YCNOBUAMM OKPYKAKOLWEN cpeapl.

B ocHOBe CcpaBHWUTENbHOrO aHanM3a
n3yyaemblx NapameTpoB rHe3s UCnob30Baamn
HenapameTpUYeCcKUin aHanor AByxBblb6opoy-
HOro KpuUTEpUA ANA He3aBUCUMbIX BbIOOPOK —
U-kputepunin MaHHa — YutHu. CBsAzb mexay
HabnogaeMbiMM BEIMMMHAMW OLEHUBANU C
npUMeHeHnemM HenapameTpuyeckoro Koppe-
NAUMOHHOro aHanms3a (KoadpPuuMeHT paHro-
BOM Koppenauun CnupmeHa). [daHHbIA TUN

aHanu3a 6bin BbIbpaH NO NpUYMHE ero Hesa-
BUCUMOCTU OT GOPMbI pacrnpeneneHmns u Hu3-
KOW YyBCTBUTENbHOCTU K Bblbpocam. YpoBeHb
3HAaYMMOCTU MNPU NPOBEPKe CTAaTUCTUYECKUX
rmnortes coctasun 5 %. CTaTUCTUYECKUI aHa-
N3 nNpoBeAeH C TMOMOLLbID MPUNOKEHUSA
MaxStat® Lite 3.06.

Pe3synbTatbl

Ha nepsBom 3Tane cpaBHeHWA Tenno-
N30NIALMOHHbIX KAyecTB rHe3z nesyero gpos-
03, NOCTPOEHHbIX B YCNOBUAX Pa3HbIX LWKPOT,
6b111 conocTaBeHbl UX MACCOBble U rabapuT-
Hble XapaKTepucTukn (Tabn. 1). B Kavectse
OCHOBHOIO MapameTpa, onpeaenalowero s¢-
bEeKTUBHOCTb TEPMOM30ALUKM, oOnpeeseHa
NJAOTHOCTb TFHE340BblX MOCTPOEK, PaCCUUTbI-
BaemMana Ha OCHOBAHWUM U3MepeHUA THe3q U
onpeaeneHna Ux cyxom maccobl. CornacHo no-
JIY4EeHHbIM AaHHbIM (puc. 3), NNOTHOCTb rHe3A
nesyero Aposza Ha 6onee HOXKHOM yyacTke
nccnegoBaHUM Bblille, Yem BO6AM3N ceBepHOM
rpaHuubl apeana (Tect MaHHa — YWUTHW,
U=68.5p=0.01, N;=11, N, =7).

Tabanua 1. OCHOBHblE XapaKTEPUCTUKN THE3 A,

CeBepHble rHe3ga (N =9)

HOxHble rHe3aa (N = 8)

MepgmnaHa MuHumym  Makcumym  MegunmaHa MuHUMym  MaKcmmym
HapyHbii
AMaMETp, CM 16.5 13 19 15 13 19
BHYyTpeHHuUiA
AMAMETD, CM 9 8.5 11 8.5 8 10
BbicoTa, cm 12.5 11 15 9.5 8.5 12
FnybuHa, cm 7 6 7.5 6.5 5.5 7
Cyxaa macca, r 82.5563 42.1407 109.2366 80.11 55.82 85.71
0.18 4 ——r——
0.16 4
z 0.141
8 0.121
:. 01y —
G 0.081
o
C 0.041
0.02 4

1

2

Puc. 3. MnoTHOCTb rHe3a: 1 — ceBepHble rHe3aa, 2 — oXHble rHe3aa
Fig. 3. Nest density: 1 — northern nests, 2 — southern nests
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Mpu 3Tom reorpaduyeckn obycnos-
JIEHHbIX Pa3NyYMii B Macce B YC/NOBUAX ecTe-
CTBEHHOIO YBJIA*KHEHMA M Nocsiie 06e3BOXKU-
BaHWA MOCTPOEK B CYLWMAbHOM LWKady Hamu
He obHapyeHo (cm. Tabn. 1; Tect MaHHa —
YuUTHu, p Bo BCcex cay4vaax 6onbwe 0.05). Ta-
KMUM 06pa3om, pasnuumMa B NJOTHOCTU nNoO-
CTPOEK [AO/XKHbl bbiTb CBA3aHbl C 06bEMOM
rHess. [encrtButenbHo, obbem rHess, U3bsA-
Toix B Kapenuu, 6onblwe, 4em obbem rHesa,
n3mepeHHbIx B Mopaosum (TecT MaHHa — YuT-

14

12 4

Y
o
I

8 4

BbicoTa, cM

0 T

HW, U = 71.5, p = 0.01). Mpuyem BHYTPeEHHMUE
NPOMEPbI U BHELWHUA AMAMETP FHesn cTaTu-
CTUYECKU He pasnuyatotca (cm. Tabn. 1; Tect
MaHHa — YWUTHK, p BO BCex c/yyasax b6onblie
0.05). MpuumHa pas3nnumin, Habaogaembix B
NNIOTHOCTU M 06beme NOCTPOEK, 3aK/to4YaeTcs,
04YEBUAHO, B TOM, YTO rHe34a, NOCTPOEHHbIEe B
Kapenuu, Bbllwe, 4em rHe3ga, MNOCTPOEHHbIEe
loxkHee (cm. puc. 4; TecT MaHHa — YWUTHW,
U=7.5p=0.001).

S S—

1

2

Puc. 4. BoicoTa rHe3a: 1 — ceBepHble rHe34a, 2 — OXKHble rHe3a
Fig. 4. Nest height: 1 — northern nests, 2 — southern nests

[Ona 6onee NOMHOW XapaKTEPUCTUKM
TENNOM30NALMOHHBIX KayecTB UCCeayeMblX
rHe3s 6blAM COMOCTaB/IeHbl Cepun TenaoBu-
3MOHHbIX M300paXKeHUI, XapaKTepusylowme
pacnpegeneHne TeNN0BbIX NOAEN No Bcen no-
BEPXHOCTM OTAE/IbHbIX MOCTPOEK, MOAyYeH-
Hble NPV MPOrpeBaHMM BHYTPEHHEN MOBepX-
HOCTU THe3n CchepuyeckMm TepMOCTaTOM.

Komnnekc napameTpoB, HeMNocpeacTBEHHO
XapaKTepu3yoLWmx pacnpeaeneHme Tennosbix
nosnen No NoBepxHOCTU FHe3aa, BO BCEX CAy-
Yyanax CBMAETENbCTBYET O y4YlnUX TEePMOU30-
NAUMOHHbIX CBOMCTBAX rHesn, HanAeHHbIX Ha
ceBepe, B CPaBHEHMM C rHe34amM, NOCTPOEH-
HbIMW Ha tore (Tabn. 2).

Tabnunua 2. PesynbtaTbl CpaBHEHUA NapamMeTpPoB pacnpeneneHuns TeNA0BbIX Nojen No NOBEPXHOCTH
rHespn, tect MaHHa — YUTHMU

MepgmnaHa Ha cesepe, C

MepgmnaHa Ha tore, °C

MpupocT Temnepatypbl* U p
(N=11) (N=7)

MuHUMaNbHbIN 0.5 2.0 73.0 0.002

MaKcrmanbHOro no naowaam

3KBMUTEPMA/IbHOIO Y4acTKa 2.0 3.0 67.0 0.010

MaKcrmanbHbIN 5.5 7.0 75.5 0.001

MpumeyaHue. * — rpagueHT TemnepaTypbl B JaHHOM C/ly4ae ABASETCA PA3HOCTbIO MEXKAY TeMnepaTypom
MPOrpeToro y4acTka NoBEPXHOCTU FHe34a U TEMNepPaTypoi OKPYXKatOLWMX HENPOrPEeTbIX MOBEPXHOCTEN.
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ConocTaBaeHne pas3nUYHbIX Napamert-
POB, MMEIOWMX OTHOLIEeHWE K reomMeTpuu u
TEPMOM30NALUMN THEe3A. MO3BOJINIAO onpesne-
JINTb, 4YTO BoNee NNOTHbIe rHe3Aa XapaKTepu-
3VIOTCA MEeHbLUMM MoKasaTesnem Haubosblien
NAOLLAAN SKBUTEPMAJIbHbIX VYACTKOB HapVK-
HOM NOBEPXHOCTU NMOCTPOMKM (PaHroBaa Kop-

penauva CnupmeHa, r= — 0.719, p = 0.008).
Kak n cnemosano oxuaaTb, TenaouU30NALM-
OHHble XapaKTEePUCTUKM MeHee MIOTHbIX

rHe34 NpeBbIWAOT TaKoBble 60nee MNOTHbIX
noctpoeK. MaKCMMabHble 3KBUTEPMAJIbHbIE
VYaCTKM DbIX/bIX NOCTPOEK Bosblue, NPMPOCT
TEMMNepaTVPbl Ha 3TMUX V4yacTKax Huke. Pac-
npeaeneHne TenjoBblX Noselr No NoBePXHO-
CTU NNOTHbIX NocTpoek 6osnee Mo3auyHOE,
NPUPOCT TEMNEPaTypPbl BbILLE.

O6cyxaeHune

MpucTtynaa K aHanusy oTaeNbHbIX pac-
CMaTpMBAEMbIX NPOABNEHUM adanTauum K yc-
NIOBUAM, COMNPOBOXAAOWMM pPenpoayKTUB-
HbI nepuog NTUl, creayeT OTMETUTb, YTO B
3344 MUCCnefoBaHMA He BXOAWA aAHANU3
3TONIOTMYECKMX aanTalnii B BUAE U3MEHEHUA
aTTeHTUBHOCTM (MHTEHCMBHOCTU oborpeBa co-
AEPXKMMOro rHesza), npeawecTsyowmx npo-
ABNEHUIO PU3MYECKUX afanTaumin B BUAE W3-
MeHEeHMA NapameTpPOB NOCTPOEK.

Pe3ynbTaTtbl, NONyYeHHble Ha OCHOBEe
HAWWX AAHHbIX, CBUAETENLCTBYIOT O Pa3InNyun-
AX Mexay OOU3MYECKMMWU XapaKTepPUCTUKamMm
rHe3n ABYX pPacCMATpUBaeMbIX TepPUTOPUN.
leorpadumueckn o06OyCNOBAEHHbIE pPa3MuMA
NOCTPOEK KMBOTHbIX OblIM HEOAHOKPATHO
oTmeyeHbl paHee (King et al., 1964; Deeming
et al., 2012; Mainwaring et al., 2012 n gp.). U
€CNn pPasnymnAa B LLeNIOM, CKopee BCero, ABNA-
IOTCA BblpaXkeHnem reorpaduyeckon aganta-
UMM K KOHKPETHbIM YCNOBMAM Cpeabl, TO Npu-
YMHbI KAXA0ro M3 HUX B OTAENbHOCTU MOryT
6bITb PA3NYHBIMMU.

B yacTHOCTH, OTHOCUTENbHO HepdaBHee
nccnenoBaHue rHespm YepHoro gposga Turdus
merula B BennkobpuTaHMM NOKasbIBAET Cylue-
CTBEHHOE yBe/InYeHne BCceX OCHOBHbIX pa3sme-
pOB rHe3s Npu ABUMKEHWUM B LUMPOTHOM Ha-
npasaeHuun Ha 7 rpagycos (Mainwaring et al.,
2014a). Pasnuumne mexkay BbIOPaHHbIMU MYyHK-
TaMW B Hawem WUCCNefoBaHWU B LUMPOTHOM
HanpasneHun npesbiwano 10 rpaagycos, [o-
NONHUTENbHO BKAKOYAA Pa3HULYY B AONTOTHOM
HanpasneHnn nopaaka 15 rpagycos. OgHako,
HECMOTPA Ha 3HAYUTENIbHOE yAaNeHue MNyHK-
TOB MCCNenoBaHUA APYr OT Apyra, npakTuye-

CKM BCe rabapuTHble XapaKTepPUCTUKM NOCTPO-
€K OKa3a/ncb OAWHaKoBbIMU. WcKntoueHue
COCTaBW/1a BbICOTa rHe3aa 3a CYeT pasHuUpl B
TO/ILLMHE AHA NOCTPOMKN — HA ceBepe rHesaa
nesyero Aposga umenu bonee Tonctoe AHO.
MpenmyLLecTBO yBENMYEHUA TONWMHbI Tep-
MOW30/IALUMOHHOIO MaTepuana OYeBUAHO —
TakMm o0b6pasomM COKpaLLAtOTCA IHepronoTepu
B Nt060N TepMOU30NALMOHHON KOHCTPYKLUMM.
Bo3moxkHO, Habnogaemoe COOTHOWEHME Na-
pamMeTpoB NOCTPOEK MOXKeT bbiTb obycnosne-
HO, MOMMMO NpPOYero, 0CO6EHHOCTAMM Ce30-
HOB MCC/Ne0BaHMI, MOCKO/IbKY MoJsieBble pa-
60Tbl B paccMaTpUBaeMbIX PaMoHax NPOBOAM-
NIMCb B pasHble ce30Hbl. OgHaKo ¢eHonormnye-
CKME YC/IoBMA NpOBeAeHMA UCCnenoBaHUiM
CYLLECTBEHHO HEe Pa3/InyaancCb, a CTPOrMin oT-
60p rHe3aoBbiX MOCTPOEK BO MHOIMOM KOM-
MEHCMPOBaAN PUCK nNonagaHuMa B BblOOPKY
NO34HUX FHe3A.

Mpwn 3TOM BO3HWMKAET BOMPOC: 3a cYyeT
yero NPOUCXoAMUT yBENUYEHUE TONLWMHbBI Ma-
Tepuana npu OTCyTCTBMM 3HAYMMBbIX Pa3ANYUI
B Macce TrHe340BOM  MOCTpoirku?  [o-
BMOAMMOMY, NPUYMHA 3TOrO 3aKNH0YaeTCA B Xa-
paKkTepe AOCTYMHOro matepuana W ero npo-
CTPAHCTBEHHOM opraHmsaumm. OcHoBaHMe
rHesp, nesyero Aposaa B Kapenuu B mecrtax
npoBeAeHUs Uccaen0BaHUN NOCTPOEHO C MUC-
No/sib30BaHNEM TOHKUX €/10BblX BETOYEK, B TO
BpeMa KaK rHesga B MopZoBuM NOCTPOEHDI C
MCNO/Ib30BaHMEM TOHKMX BETOYEK COCHBbI.
MpWYMHA 3TOro 3aKNHOYAETCA B HU3KOM KOU-
yecTBe eNM B palioHe uccnenoBaHuin B Mop-
[0BMU. XapaKTep BeTBAEHMA GparmeHTOB enun
M COCHbl, WCMONb3yeMbIX MPW MOCTPOMKe
rHesfna, 3HauYMTeNbHO pasnmyaetca. Oparmen-
Tbl BETOYEK COCHbI B NOCTPOMKAX NPAKTUYECKM
NMweHbl GOKOBbLIX OTPOCTKOB. BeToukn enu,
HanNpPoOTUB, MMelT 6onblioe YMCNO BOKOBbLIX
OTPOCTKOB, 06pa3ys 0b6BEMHYI MPOCTPAHCT-
BEHHYIO CTPYKTYpYy. Takmm obpasom, yknaaka
paBHOM maccbl maTepuana 6e3 fONOAHUTENb-
HOro YNAOTHEHMA 06pasyeT MaccuB pasnuny-
HOM TO/ILLMHbI U MNOTHOCTM.

MocnepgHee ocobeHHO BaXKHO B CBA3M C
TEeM, YTO HapaBHe C OCHOBAHWEM MOCTPOMKM
60/1bllOe 3HAYeHWe ANA YCNewWwHoro BbiBeae-
HMA NOTOMCTBA AO0NXHbl MMETb pU3MYeckue
napameTpbl CTEHOK KOHCTPYKUMK. B cBA3M C
0COBEHHOCTAMM THe3a, APO0340B, COCTOALLMX
M3 BHYTPEHHEN NJIOTHOM YalKn M BHELLUHEeM
b6onee pbIXION 060NOYKM, Mbl OTAENBHO CO-
NOCTaBAANN TONLWMHY U TENJON3ONALMOHHbBIE
XapaKTEPUCTUKN BHYTPEHHUX MAOTHbIX Yall,
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O[HAKO HUKaKux reorpadpuyeckm obycnos-
JIeHHbIX Pa3INYMi B 3TUX NapameTpax He 0b-
HapyKeHo. [Mo-BMAMMOMY, OCHOBHAA OYHK-
LMA BHYTPEHHEN YAl COCTOUT B COXPAHEHMUM
dbopMbl NOCTPOMKM, 3aWMTE OT A0XKAA U BeET-
pa, B TO BPeMA KaK OCHOBHYI GYHKUMIO Ten-
NIon3onAuMN BbINONHAET HBonee pbIXAbli Ha-
PY*KHbIN CNON. NMOCKONbKY BHYTPEHHWI C/lOM
He BHOCUT CYLLECTBEHHOro BK/AaAa B reorpa-
dnyeckn obycnoBNEHHbIE pPa3nMuMA Tenso-
N30N1ALMOHHbIX KaYecTB, B AaHHOM paboTte mbl
He npeAcTaBiAeM ero otaenbHoro obcyxae-
HWA, U BECb AaNbHENLWMN aHan3 OTHOCUTCA K
rHe3Zam LenmKom.

CornacHo nNo/slyY4eHHbIM AaHHbIM, [0C-
TOBEPHbIX Pa3INYnNIA 0OLLEN TONLWMHbBI CTEHOK
MeXAay rHe3gamu pasHbiX ParOHOB He OTme-
yeHo. [Mpn 3TOM nNoKasaTeNnn TePMOU30NALUN
CEBEPHDbIX THe3 , Bbllle, YeM aHa/IOTUYHble Na-
pameTpbl rHe3a, NOCTPOEHHbIX B bonee toX-
HbIX ycnoBusax. Ha ¢oHe oTcyTcTBMA pasnnymin
B Macce KOHCTPYKUMM 3TO MOXKET CBUAETENb-
CTBOBATb O CyL,ECTBOBAaHMM nepepacnpeae-
NIeHUA NNAOTHOCTU YKNAZKM FHEe340BOro mare-
pyana BHYTPU KOHCTpyKuuu. MNepepacnpese-
JleHne NNOTHOCTU MaTepuasia NO3BONAET yBe-
MunTb 06beM BO34yXa, 3aK/NOYEHHOrO MeX-
Oy OTAENIbHbIMU KOHCTPYKTUBHBbIMW 31€MEH-
TaMW U ABNAIOLLETOCA OCHOBHbIM TEN/0M30/1A-
TOPOM NoCTpoeK. Takmm obpasom, cornacHo
npeaBapuTe/ibHbIM  3aKAKYEHUAM, CAeNaH-
HbIM Ha OCHOBE MOIYYEHHbIX AAHHbIX, THE3Aa,
NMOCTPOEHHble HAa ceBepe, NPU paBHbIX raba-
PUTHbIX XapaKTEPUCTMUKAX CTEHOK, MOCTPOEHDI
bonee pbIxN0 (TOYHEe, MUX HapPY*KHAA 4acTb,
WCKNtOYaA NAOTHbIA NOTOK) W, Kak cneacTeue,
MeHee WHTEHCMBHO MPOMYCKAKT TenaoBoe
usnyyeHue. Ecanm paccmaTpuBaTtb Takue no-
CTPOMKM KaK oTAeNbHble pusnyeckme tena, ux
LEHTP TAXKECTU HECKOJIbKO CMeLLEH KHU3Y MO
CpaBHeHuto ¢ 6osiee KOMNAKTHbIMM THe34amMu,
NOCTPOEHHbIMM B 60Nee XKHbIX YC/N0BUAX.
MopobHoe nepepacnpeaeneHne matepmana u
NAOTHOCTU MOXKET pellaTb ABe 3a4ayn: npu-
BOAUTb K YNYYLWEHUIO TEena0M30ASLUNOHHbBIX
CBOMCTB CTEHOK 33 CYET HAMONHEHWUA KOHCT-
PYKTUBHbIX 3/1EMEHTOB BO34AYyXOM, a TaKXe
NPMBOAUTbL K CHUXEHUIO TEMN0NOTEPb Yepes
OCHOBaHWe rHe3ga 3a cyeT bonee pbIxaoi
NPOCTPAHCTBEHHOM OpPraHM3auMm martepuana
OCHOBAHMWA rHe3aa U yBeIMYEHMA ero Macchl.

3aknouyeHue

EcTecTBEHHble OrpaHMYeHUs penpo-
AYKTMBHOrO nepuoga, umetrowme ocobeHHoe

3HAYEHWE B XKU3HN MUTPUPYIOLLUX KUBOTHbIX,
ABNAKOTCA OAHMM U3 PaKTOPOB €CTECTBEHHOIO
oTbopa, NpMBOAALLErO K NPOABNEHUIO U 3a-
KpenneHui aganTtauun, MNOBbIWAKWMX YC-
NewHOCTb Pa3MHOXeHMA. [JaBHO W3BECTHO,
YTO 3Tany NoABAEHMs aganTauni Ha pusnono-
TMYECKOM YpOBHE NpeALecTByeT nosAB/ieHUE
aTonornyeckux agantaumnii (Cesepuos, 1922;
Tinbergen, 1953; Mpomntos, 1956; Hinde,
1970 n ap.). Ho gonxeH cywecTsoBaTb MO-
MEHT, Korga 3TOo/IorMyecKkMe aganTtauuu uc-
YyepnblBalOT CBOK 3PPEKTUBHOCTb M BO3HUKA-
€T MOMEHT noABAeHMA U3NYECKUX aganTa-
UMN. B 3TOM OTHOLIEHWM THE34a NOACTAaBAAKOT
0CObbIt UHTEpeC, MOCKONbKY B onpepeneH-
HOM CMbIC/Ie 3aHMMAIOT MOrPaHMYHOE MNOJO-
KEeHWEe MeXay OBYMA YPOBHAMM aganTauui,
T. €. U3MEHAETCA /INWb THe340CTPOUTENbHOE
noseAeHMe, HO He OPraHM3M KMBOTHOTO, a
BHELLHEee NPOsBAEHME MOBEeAEHYECKUX AKTOB
npeactaBnAaer cobon 3aKOHYEHHYH 06Bbem-
HYIO CTPYKTYypy, 06/1a4atolyto YHUKAAbHbIMMK
CBOMCTBaMM, ONpeaenArwmMMn CyLLecTBOBa-
HMe npeacTaBUTENEN BUAA B KOHKPETHbIX YC-
NOBUAX. XapaKTEPUCTUKM THE3Z0BOM  no-
CTPOMKKN A0MKHbI COOTBETCTBOBATb BCEM BO3-
MOXHbIM KAMMATUYECKMM ABNEHUAM B pau-
OHe THe340BaHuA, NPpUYemM TEXHOJIOTUYeCcKMe
pelweHns, onpegenarowme aganTuBHble Npu-
3HAKM rHe3a, NPaKTUYEeCKn HensbeKHO L0IK-
Hbl OblTb CBOWMCTBOM J/IOKa/NbHOrO HacesneHusA
nTUL, U NoAAEPKMBATLCA PUNONATPUYECKMMMU
CBA3AMM.

MNpeaBapuTenbHble UTOMM CPaBHUTENb-
HOro aHasu3a rHesg nesyero Aposga ceuae-
TeNbCTBYIOT 006 aAanTUMBHOM  M3MEHEHWUMU
CBOMCTB TrHe340BbIX MocTpoeKk. [He3pga, no-
CTPOEHHble B6AM3M CeBEPHOM rpaHuLbl apea-
na, umetoT 6onee PbIXAYH KOHCTPYKUUIO U
Nyylwine TepMoU30IALMOHHbBIE KAyecTBa KOH-
CTPYKTMBHbIX 3/IEMEHTOB; 3KBUTEPMA/IbHble
TEeNnNAoBble NOAA JIOKANIM30BAHbl U CTPYKTYpPU-
poBaHbl, obecneymMBalOT OTHOCUTENBHO pPaB-
HOMepHyto Tennousonsumto. Mpu atom Ten-
NION30NAUMOHHaA 3¢ PeKTUBHOCTL Bonee HoXxK-
HbIX FTHE3[, HUXKE, SIKBUTEPMA/ibHbIEe TENN0BblE
nons Ha NOBEePXHOCTM MOCTPOEK pacnpeaene-
Hbl 60/s1ee M03an4yHO, YTO HE KOMMEHCUpyeT
TennonoTepb BCEM NAOCKOCTU. [anbHeKwee
HaKoM/IeHne MaTepuasoB NO BOMPOCAM reo-
rpaduyeckor M3MEHYMBOCTU rabapuUTHbLIX U
TENNOM30NAUMOHHDBIX XapaKTEPUCTUK TFHe3a0-
BbIX NMOCTPOEK MO3BONUT npoBectu bonee ae-
TaNbHbIA CPAaBHUTENbHbIA aHAaAN3 aAaNnTUBHbIX
KauyecTB rHesga,
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Summary: The main aim of the investigation was to compare the adaptive
characteristics variations of nests associated with their thermal insulation
depending on geographical location. It was produced on the example of
Song Thrushes’ (Turdus philomelos) nests dwelling in the center and north of
the breeding range. The data were collected in the Republic of Karelia,
North-Western Russia (64227’'N, 30217’E), in 2015, and in the Republic of
Mordovia, Central Russia (54244'N, 45230°E) in 2016. At the first stage of the
study, the main size parameters and mass of nests were estimated and
compared as well as calculated values of volume and construction density
from the different parts of the area. At the second stage, the comparative
analysis of thermal fields distribution on the nest surface was carried out
using special hitting of the inside part of the nest with a spheroid thermostat.
This allowed to compare thermal insulation characteristics of all the con-
structions. Our preliminary results showed that the mass and size parame-
ters of the nests from the centre and periphery of the breeding range were
statistically identical except such parameter, as nest height. In the north, the
nest height was significantly greater than in the centre, owing to increasing
thickness of the nest bottom. The volume of the nests in the North was
greater than in the central parts of the range, too. The latter, due to indistinc-
tion in mass, could be explained by the changes in distribution of nest mate-
rials within the whole construction as a result of increasing nest thickness
and decreasing nests density in the North. This leads to the improvement of
thermal insulation efficiency of northern nests as compared with the nests in
a region to the South.

Reviewer: T. Y. Hokhlova

Published on: 1 December 2016

Severcov A. N. General questions of evolution. Evolution and mentality, Sobranie sochineniy. M.: Izd-vo
AN SSSR, 1922.T. 3.530p.

Simonov S. A. Matanceva M. V. The analysis of heat insulation in bird nests with thermal imaging
equipment, Sovremennye problemy nauki i obrazovaniya. 2015. No. 5. URL:
http://www.science-education.ru/128-22166 (data obrascheniya: 20.07.2016).

Promptov A. N. Essays on the problem of biological adaptation behavior in passerine birds. M.; L.: Izd-vo
AN SSSR, 1956. 311 p.

54



Simonov S., Matantseva M. Preliminary results of the comparative analysis of the mass, size and thermal insulation of
Song Thrush (Turdus philomelos) nests in the center and north of the breeding range // Principy ékologii. 2016. Vol. 5.
Ne 5. P. 46-55. DOI: 10.15393/j1.art.2016.5702

Hohlova T. Yu. Populational adaptation of closely related bird species with polycyclical reproduction to
the conditions of the North taiga zone (on the example of the thrushes of the genus Turdus).
SPb., 2011. 357 p.

Yakovleva M. V. Hohlova T. Yu. The influence of predators on the productivity of nesting of the Redwing
(Turdus iliacus) and song thrush (T. philomelos) in the South Karelia, Trudy Gosudarstvennogo
prirodnogo zapovednika «Kivach». Vyp. 4. Petrozavodsk: I1zd-vo PetrGU, 2008. P. 135-144.

Deeming D. C., Mainwaring M. C., Hartley I. R., Reynolds S. J. Local temperature and not latitude deter-
mines the design of Blue Tit and Great Tit nests, Avian Biology Research. 2012. Vol. 5. No. 4. P.
203-208. DOI: 10.3184/175815512X13528874959581.

Gregory R. D., Wilkinson N. I., Noble D. G., Robinson J. A., Brown A. F., Hughes J., Proctor D. A., Glibbons
D. W., Galbraith C.A. The population status of birds in the United Kingdom, Channel Islands and
Isle of Man: an analysis of conservation concern 2002-2007, British Birds. 2002. No. 95. P. 410-
450.

Harrison G. Song thrush Turdus philomelos, Warwickshire, Coventry and Solihull Local Biodiversity Ac-
tion Plan. 2003. URL: http://www.warwickshire.gov.uk/biodiversity (data obrascheniya:
20.07.2016).

Hinde R. A. Animal behaviour. New York: McGraw-Hill, (1966) 1970. 876 p.

King J. A., Maas D., Weisman R. G. Geographic variation in nest size among species of Peromyscus, Evo-
lution. 1964. Vol. 18. No. 2. P. 230-234. URL: http://www.jstor.org/stable/2406395 (data obra-
scheniya: 20.07.2016).

Mainwaring M. C., Hartley I. R., Bearhop S., Brulez K., du Feu C. R., Murphy G., Plummer K. E., Webber S.
L., Reynolds S. J., Deeming D. C. Latitudinal variation in blue tit and great tit nest characteristics
indicates environmental adjustment, Journal of Biogeography. 2012. Vol. 39. Issue 9. P. 1669—
1677.DOI: 10.1111/j.1365-2699.2012.02724 .x.

Mainwaring M. C., Deeming D. C., Jones C. |., Hartley I. R. Adaptive latitudinal variation in Common
Blackbird Turdus merula nest characteristics, Ecology and Evolution. 2014a. Vol. 4. No. 6. P. 851—
861. DOI:10.1002/ece3.952.

Mainwaring M. C., Hartley I. R., Lambrechts M. M., Deeming D. C. The design and function of birds’
nests, Ecology and Evolution. 2014b. Vol. 20. No. 4. P. 3909-3928. DOI:10.1002/ece3.1054.

Mayr E. Geographical character gradients and climatic adaptation, Evolution. 1956. Vol. 10. No. 1 P.
105-108. URL: http://www.jstor.org/stable/2406103?0rigin=JSTOR-pdf.

Simonov S. A., Matantseva M. V. The study of thermal insulation in bird nests: justification of used pa-
rameters, Science Almanac. 2015. Vol. 9. No. 11. P. 1051-1055. DOI: 10.17117/na.2015.09.1051.

Song Thrush (Turdus philomelos), EBCC Population index, 1980-2005, Europe. URL:
http://www.ebcc.info/index.php?ID=271 (data obrascheniya: 20.07.2016).

Tinbergen N. Social Behaviour in Animals. London: Methuen, 1953. 150 p.

Tomiatoj¢ L. Colonization of dry habitats by the Song Thrush Turdus philomelos: is the type of nest mate-
rial an important constraint, Bull. Br. Ornithol. Club. 1992. Vol. 112. P. 27-34.

Tomiatoj¢ L. Song Thrush Turdus Philomelos, The EBCC atlas of European breeding birds: their distribu-
tion and abundance, European Bird Census Council; Ed. by W. J. M. Hagemeijer, M. J. Blair et al.
London: T & A D Poyser, 1997. P. 548-549.

55





