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TEPMOBUOJIOTUS KPYITIOTO/IOBKU-BEPTUXBOCTKU
PHRYNOCEPHALUS GUTTATUS (GMELIN, 1789)
B ACTPAXAHCKOI OBJIACTU

B Mae y KpYITIOrO/IOBKI-BEPTUXBOCTKY OIIPeReIeHBl mepmodusuonoeuteckue (MaKCuMambHas
41,3°C n muHuManbHas 35,7 °C TeMIiepaTypbl MOTHOM aKTMBHOCTY, MOJAIbHbIIN [MANa30H TepMO-
crabumsaryn 38-40 °C, moza 38,6) u mepmosxonozuneckue (OOPOBONTbHbIE MAKCUMYM Y MUHUMYM,
Hpeano4nTaeMble, HouHble TeMepaTypsl 10-22°C) nokasamenu akmuerocmuy. OIICaHDI J1AIa30-
HbI TEMIIEPATYP Tena 0715 00uiux oopm nosedenust: Harpeauue (22,5-36,1 °C), TepMOCTaOUIN3UPYIO-
wjee nosegenue (35,7-41,0°C), no6poBosbHbIii eperpes (36,0-41,3 °C) u octbiBanue (37,8-29,3°C).
Bbubnuorp. 7 Hass. V. 2. Tab6r. 2.

Kniouesvie cnosa: TepMo610IOrIs, o61ite popMBbI OBETEHIS, TEMIIEPATypHble HAKTOPBI CPEfbL,
Phrynocephalus guttatus, Agamidae.

L L. Okshtein

THE THERMAL BIOLOGY OF THE PHRYNOCEPHALUS GUTTATUS (GMELIN, 1789) IN
THE ASTRAKHAN REGION
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25, Bolshaya Cheryomushkinskaya ul., Moskow, 117218, Russian Federation; okshtein@yandex.ru

Thermophysiological (maximum 41,3 °C and minimum 35,7 °C temperature of the full activity, mode
thermostabilization range 38-40 °C, mode is 38,6 °C) and thermoecological (voluntary maximum and
minimum, preferred temperatures, night temperatures 10-22 °C) activity indices were determined in
Ph. guttatus in May. Four general forms of behavior were observed: warming (22,5-36,1°C), ther-
mostabilizing behavior (35,7-41,0°C), voluntary overheat (36,0-41,3°C) and cooling (37,8-29,3°C).
Refs 7. Figs 2. Tables 2.

Keywords: Phrynocephalus guttatus, Agamidae, thermal biology, general forms of behavior, pre-
ferred body temperature.

VccnenoBanya 1O TepMOOMONOTMM PENTHIMIA aKTMBHO Pa3BUBAIOTCA HadyMHasA
¢ 30-x rr. XX B., mofipo6Hee cM. [1]. B Poccun meTopmonornyeckie OCHOBBI STUX MCCTIEHO-
BaHMit 661N cpopMynuposansl B. A. YepmubiM B 1983 1. [2] u B 2010 T., ¢ HEKOTOPBIMHU
M3MEHEHVSIMY B TEPMUHOIOIUM, U3faHbl B popme pykoBopcTBa [4]. OpHako TepMoOu-
o71orusA 60NBUIMHCTBA POCCUIICKMX BUIOB PEITH/INIA OCTAeTCA HeM3ydeHHOIL. B yacTHO-
CTHU, TepMODU3NOIOTIYECKIE U TePMOIKOTIOIMYECKIe I0Ka3aTe/ OIpefie/IeHbl TOIbKO
i iecqaHoit Ph. interscapularis, yiacroit Ph. mystaceus [6] u, yactudaHo, nectpoit Ph.
versicolor [1] KpyIIOronoBokx.

V.JI.Oxwureiin (okshtein@yandex.ru): HUII «KypuatoBckmit MHCTUTYT»: [oCymapCTBeHHbIT Ha-
yunbIil neHTp Poccuiickoit @epepanun — VucTnTyT TeopeTndeckoit u OKcnepuMeHTanbHON DOu3nkm
(PIBY «THI] PO UTOD»), Poccniickaa Pepepanys, 117218, Mocksa, bonbias Yepémyknnckas, 25.
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Marepuan u MeTOgMKa

ViccnenoBanysi mpoBOAMINCh B XapabaInHCKOM pajioHe ACTpaxaHCKoit o6macTy, Ha
nonuroxe npyuMepHo 70x150 m B parione cT. J[Jocanr 4-8 mas 2014 1. B IByX BapuaHTax:
HEMOCPeNCTBEeHHO B IIPUPOfie U B CHELMaJbHO IOCTPOEHHON IIPO3pavyHoll 3arOpoiKe
5x5 M (npest npuHagaexut I. B. IIobIHOBOI U 9aCTO MCIIONB3yeTCsl B TEPMOOMOTIOrnye-
CKMX McCneoBaHmAX [3]). Pesynbrarsl B mpupozie 1 B 3aropofike HIYEM He OTINYATINCh,
U ObUIM BIIOC/IEACTBMM OOBEeMHEHBI. Bce TeMIlepaTypbl M3SMepsNCh IpUOOpoOM festo
830-T2 ¢ moMoIIbI0 CIIEIVAIbHOTO IyTa-TepMOMaphl, KaKjoe M3MepeHye 3aHUMAIo
3-5 c. VI3amepsmuch peKTalbHble TeMIIEPATypbl B3POCIBIX 0C00eil KPYITIOTONOBKM-Bep-
TUXBOCTKU Phrynocephalus guttatus, a Taxke LieJIbI PSIJ TEMIIEPATyp cpensl (CM. fanee),
B COOTBETCTBUM C peKoMeHpaumamu B.A.Yepnuna [4], TaM e HAlOTCA OIpemesieHns
BCeX NCIIO/Nb3yeMBIX B HACTOAIEl paboTe TepMOOMONOTMYECKIX TePMIHOB. AHITIVIA-
CKMII BapMAHT TePMUHOJIOTVN JAETCA B COOTBETCTBUM C [7]. YunTeiBamich obmme pop-
MBI OBefieHMsI penTunuit: Hazpesarue (nanee — H), mepmocmabunusupyroujee nogede-
Hue (TCII), do6posonvruiii nepezpes (JIT), ocmoisanue (O).

Pesynbprarhl 1 06Cyxaenne

Hops! Ph. guttatus Hermy6okue, He 607ee 2 CM B ITyOMHY OT YPOBHSI BXOJa, COCTOSIT
13 TI0YTY TOPV3OHTAIBHOTO IIPOXO/ja IIOTYOBaJIbHOIO CEYEHMA BBICOTOM 1 CM M I/IMHOM
3-6 cM, 1 IVIOCKOJ OKPYIJION KaMephbl AMaMeTPoM 4-5 CM, pacIoaraloTcs 4dalie BCEero
Ha IIPUKYCTOBBIX Oyrpax 6e1oil IOIBIHY MM IIeCYaHOI aKalyy, HO IHOTA BBIKAIIbIBa-
IOTCS1 Ha OTKPBITBIX YYacTKaX Iecka ¢ MeJIKMMIU 371akaMu (KocTép 6esocTslit 1 fp.). Ecnmn
sAlllepuIla HAXOAUTCS BHYTPHU, BXOJ B HOPY 3aKPBIT BBIOPOCOM IIeCKa 1 Majlo3aMeTeH.
[Ipy moBTOpPHOM UCIOTIb30BAHNM, TIOC/IE BXOJA B HOPY slllepulia BCETa [ie/laeT HeCKOIb-
KO KOIIaTelbHbIX IBVDKEHUI, 3aKpbIBas BXOfl. TeMIepaTypa B HOpe paBHa TeMIlepaType
[IOYBBI HA TAKOJl XKe IIIyOMHe, M paHHUM yTpoM Ha 2-3°C Bblllle TeMIepaTypsl Ha II0-
BepXHOCTH (B IIepYOJ] BBIIIOTHEHNS JAaHHOI PabOThI B 6 4 yTpa yKa3aHHbIE TEMIIePaTypbl
coctassamu 10-14 u 8-12°C cooTBeTCTBEHHO). [Ipy TemIoi COMHEYHOIT Oroe BBIXOF,
U3 HOp IIPOMCXOAUT OKojo 8 4 (B MHTepBasne 7.50-9.15) mpy Temueparype IIOBEpPXHO-
ctu mouss! oT 22 1o 30°C (n=18). IloaToMy memnepamypuv HO4H020 NOKOS MOKHO CUM-
TaTh U3MeHAMMNCS B nHTepBae 10-22°C. B panHeyTpenHee Bpems (7o 9.30-10.00)
U, MHOTJA, IPY OCTBIBAHUU PeKTajIbHble TeMIIepaTyphl NMPEBbIMIAIOT U MaKCUMa/lbHble
TeMIIEpaTypbl IOBEPXHOCTI TPYHTA, U BO3JyXa, CJIELOBATE/IbHO, ABJIAITCA PE3y/IbTaTOM
npsmoit nHcorsinuu (puc. 1, b u B). Iloatomy 6onbliioe 3HaYeHMe JO/DKHBI MIMETD YacToO
Hab/IofjaeMble B 9TO BpeMs ITOCa/iKa CIIMHON K COMTHILY ¥ HAK/IOH CIIVHBI SII[ePUIIBI TIep-
MEeHAVKY/IPHO COMHEYHbIM TydaM. [locienHuil BBIBOJ, MOATBEP)KIaeTcs GakToM, U4TO
yTpeHHee HarpeBaHMe U OCTbIBaHME B TeppapuyMe OTIMYATCA OT TAKOBBIX B IIPUPO-
Jie TeM, UTO SILepUIIbl PACIIONaraloT TYIOBNUILe TOpU3oHTanbHO [5]. I[Tpu yrpeHHeM Ha-
TPEBAHMN SIIEPUIIBI TIEPENBUTAIOTCS MAIO U BOOOIIe Mal03aMeTHBI, YACTO HATPeBaHUe
IPOMCXOAUT Ha HPUKYCTOBBIX Oyrpax IIOf 3allMTOil KOMIOUell pacTUTenbHOCTH. [lepe-
XOJ K TepMOCTa0M/IN3UPYIOLIeMY IOBEIEeHNIO CBSI3aH C IOSIB/ICHUEM SIIePUL] HAa OTKPbI-
TBIX Y4aCTKax I1ecKa (1 MMEHHO B 9TOT MOMEHT OHU HAYMHAIOT PErMCTPUPOBATHCS IIPK
MAapIIPyTHBIX y4eTax), IpUIeM HauMHAIOTCS aKTUBHBIC JEeMOHCTPAIVIOHHbIE IBVKECHIIA
XBOCTa U COLMajIbHble B3auMogpeiicTBu. [Io Mepe mOBbIIIEHN S TeMIlepaTypbl KPYITIOTO-
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Puc. 1.

A. TeMmepatrypsl Cpeibl I peKTa/lbHble TeMIlepaTypbl Ph. guttatus B pasHoe BpeMs CyTOK (6 Mas
2014 r.): 1 — Bo3ayX Ha BbIcoTe 50 CM; 2 — BO3JIyX Ha BBICOTE 2 CM HaJ IIPOTPETHIM IPYHTOM; 3 — TeM-
IepaTypa Ha COJIHIIeNeKe; 4 — TeMIlepaTypa Ha COMHILeIeKe, BCAKUIT pa3 CIelalbHO BIOMpanach camas
IIporpeTas TOUKa; 5 — IPYHT Ha ITy6uHe 2 cM; 6 — TPYHT Ha ITy6uHe 5 cM; 7 — TPYHT B ITTyOOKOI TeHM.
Ort/ebHBIMU MapKepaMy 0003Ha4YeHbI PeKTaIbHbIE TEMIIEPATyPBI.

b. CBA3b peKTambHBIX TeMIIepaTyp ¥ TeMIIepaTyp BO3JyXa Ha BBICOTE 2 CM.

B. CBa3b peKTanbHBIX TeMIlepaTyp U TeMIepaTyp IpyHTa Ha conHueneke. CIUIOMIHOM MMHNUEN Mo-
KasaHa CUTyallMs paBeHCTBa TeMIleparyp Tena u Bo3nyxa (B) n nosepxuoctu rpynra (B). BugHo, uto Tem-
TIepaTypsbl Tea OTKIOHAIOTCA OT TeMIIepaTyphbl CyOCTpaTa IIpM HUKUX YTPEHHUX TeMIleparypax (3a cuer
MHCOJIALINI) ¥ IpU FOOPOBOILHOM IeperpeBe (B TeHM b0 3a CueT 00/yBa XOMOFHBIM BO3LYXOM).

I. PacnipefienieHne 4acTOT BCTPEYaeMOCTH Pas/IMYHbIX PeKTa/IbHBIX TeMIIepaTyp Py TePMOCTaOMIN-
supyiomieM rosefeHny. OTAeNbHBIMU MapKepaMul Besjie 0003HaueHbl peKTa/IbHbIe TEMIIePaTypbl IPU pas-
JIMYHBIX 061NX GpopMax MOBefeHIsA: 1 — PV yTpeHHeM HarpeBaHUM, 2 — [PV TePMOCTAOMIN3NPYIOLeM
HOBeJleHNM, 3 — IIpY JOOPOBONILHOM Ieperpese, 4 — Mpy OCTHIBAHMUIL

Tabnuya 1. PextanbHble Temneparypsl (°C) Ph. guttatus npu pasamyHsix o6mux Gpopmax noseneHns

O6umue Vrpennee | Tepmocrabuwmmsupyiomee | Jo6poBOIbHbILIL OctoiBanie
HarpeBaHIe MoBefieHne neperpes
dbopmbI moBegeHmst (n=12) (n=17) (n=17) (n=11)
PexranbHas TemmepaTypa 22,5-36,1 (3358’76_:111230) (33(59,(;;411;3) 37,8-29,3
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Puc. 2. TepmoperynaunonHoe nosefenue Ph. guttatus: A, b — fBa BapuanTa f06pOBOIBHOTO TIepe-
rpesa

JIOBKM YXOJSAT B XXYPHYIO T€Hb I, II03/JHEe, B IYCTYIO TeHb Y OCHOBAHUIT KYCTOB I1ecya-
HOJI aKauy 1 OeJI0I ITO/IBIHM.

YacTo HOOPOBOMBHBII HEperpeB MIPOUCXOAUT HAa 0OYyBaeMbIX BEeTPOM OTKPBITBHIX
yJacTKax, MHOIZA ALIepyLbl 3a0MPalOTCA Ha HeOOJbINe PACTeHUA M HU3KO PaCIOJIO-
JKeHHble 1obern KycrapHukoB. OTMedeHbl IOBefieHYeCKre aKkTsl Ph. guttatus, mpsMo
HaIIpaB/IeHHbIE Ha PETy/IALMIO TeMIIepPaTyphl Te/la: IPUIIOJHMMAHNE Tela Hafi TPYHTOM,
HOJHMMAHMe Ta/IblleB 3aJHMX HOT (II03a «Ha ITKaX»), MOfHMMAaHe IepeJHNX JIal Ha
BBIIPAM/ICHHBIX Hasblax (puc. 2). IIpy aToM 1ono)xeHne Tela COOTBETCTBYET OIMCAHM-
AM JUI YHIACTOV Y TIeCYAHON KPYITIOrooBoK ([2]: «iexaHme», «CUieHNe» U «CTOSTHIEe»
B TeHM 1 Ha coyHIle). CaMble CTabM/IbHbIE TEMIIEPATYPhI Tela HaOMIOA0TCA IPY TePMO-
CTabuIM3upyoLleM IOBeleHNN U ToO6pOoBO/IbHOM Ieperpese (Tab. 1).

I[Tepexon K JHEBHOMY OT/[bIXY B HOPaxX IPOVCXOMVI JIAIIb y YaCTH )KUBOTHBIX. PbI-
Tbe HOP B CepefiiHe U B KOHIIe IHS IIPOUCXOANUT MHOTOKPATHO, OOBIINHCTBO 0CObeit
coBepiaeT HeCKOMbKO (ot 1 0 9, B cpenHeM 2,4, n=31) mOC/IeLOBATENbHBIX MOMbITOK,
IpydeM 4acTb HOP IIPK 9TOM 0OpyIIMBaTcsa. YacTh HOP, C BUAY BIIO/IHE IPUTOAHBIX,
ALIEPULBI BCe PABHO NOKUJAIOT ¥ POIOT HOBbIE. B pesynbrare, yXo B HOPBI KaK B cepe-
iVHe [H:, TaK 1 Be4ePOM JJIsI MHOTUX 0c00ell pacTATMBaeTCst [0 BPEMeH, U OKOTIO 5%
HOIY/IALIMM IIOC/Ie MHOTMX HeYAauHbIX IOIBITOK BOOOIIIe OCTAI0TCA HOYEBATh Ha ITOBEPX-
HocTH. BropuuHoe TepmocTabumsupyrolee MOBefeHIe OYTH He HAOTI0AaNI0Ch 13-3a
TOTO, YTO IIOTOfIa BO BTOPOJT IIOJIOBMHE JIHA CTAaHOBM/IACH IIACMYPHOIL C BETPOM OKOJIO
10 m/c. Simepuiist 0Koso 15 4 cpasy mepexofun K AMUTeIbHOMY OCTBIBAHUIO Ha COTTHEY-
HOJ1 CTOpPOHE IPUKYCTOBBIX OYIPOB, OX/IaXK/JAMCh XOTIOZHBIM BETPOM HIDKE TeMIlepa-
Typ TPYHTa U 3aTeM YXOAWIN B HOPbI OKO/IO 17 4 IIpu TeMIleparype rpyHTa okomo 35°C
U peKTaJIbHBIX TeMIepaTypax okono 30 °C.

[Tony4eHHble [aHHBIE MO3BOMAIOT OIPENENNTb HEKOTOPbIE TEPMOIKOIOTMIECKue
nokasareru st Ph. guttatus (Ta61. 2, ojist cpaBHEHNs yKa3aHbl aHA/IOTMYHbIe TI0Ka3are-
JIM /1S TPeX BUMIOB KPYI/IOroIoBOK — Ph. mystaceus, Ph. interscapularis u Ph. versicolor).
Bonee Toro, Auiepuibl UMEIT BO3MOXXHOCTb CBOOOIHO pPETyIMpOBaTbh TEMIIEPATYpy
Te/Ia, ¥ BBIOOP MMM TeMIIepaTyp Te/la B JAHHOM CIydae sIB/sIETC JOOPOBONBHBIM (3TO
BUJTHO U3 OC/IabJIeHNs CBA3Y TEMIIepaTyp Te/la ¥ OYBBI U TOTO, YTO pacIpefie/ieHne da-
crot BcrpedaemocTy (I) xapakTepHO 111 cBO60OgHOTO BEIOOpA Temmeparyp (cM. [4, ¢.91
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Tabnuya 2. TepMO3KOIOrMYeCcKIe IOKa3aTeIn HEKOTOPBIX BI0B KPYyIIoronosok (°C)

Kpyrro- Iecrpas
ro/I0BKa-
sepmu. | KPYTTIO- Vinacras Ilecyanasa
P rOI0BKa KPYIJIOTO/IOBKa KPYIJIOTO/IOBKa
XBOCTKa
(zanmbie (mannbIe (mannbie u3s [6], (manublie us [6],
Iloxasarens HHaCT us [1], Kapaxymbi) Kapaxymbi)
pa6oTsr) Tysa)
BECHa, BeCHa
., 7eTO | BeCHa| JIeTO | OCeHb —1 JIeTO | OCEHb
Mmai ampenb | Mait
JTo6pOBONBHBII MU- 35,7 36 37,0 | 36,0 36,5 38,0 37,5 | 38,0 | 38,0
HUMYM
JJo6pOBO/IBHDIIT MaK- 41,3 38,8 41,5 | 44,2 39,4 43,5 44,0 | 44,2 | 45,0
CUMYM
WuTepBan ,uo6p030nb— 5,6 2,8 4,5 8,2 3,0 5,5 6,5 6,2 7,0

HBIX TeMIIEPATyp

38,0-40,0 ¢ 38,0- | 38,0- | 37,0- | 39,0- | 39,0- | 40,0-| 39,0-

Ipennountaempie Teu- 41,0 | 41,0, | 39,5 | 41,5 | 42,0 | 43,0 | 43,0

HepaTyphl

5-42,0 | 5-39,0

Mopa inana3oHa npes- 38,6 ? 39,8 39,3 38,8 40,5 40,6 41, 41,5
MMOYNTAEMBIX TEMIIE-
paryp

10-14 13,5 23-25| 25-28 | 27-28 | 7-10 |15-17| 33 27
MuHuMabHbIE HOY- o
HBIe TeMIIePATyPhI 23

27-31 25 15-20| 15-17 | 15-17 | 30-35 |25-28| 10 15
CyTo4Has aMIINTyza —
TeMIIepaTyphl Tefa 20

u puc. 30B]). ITosToMy nIposiBIeHHBIE TeMIIEPATYPHbIE XapaKTePUCTUKI — TePMOPU3L-
OJIOTUYECKHUE, T.€. Y Ph. guttatus 35,7 u 41,3 °C — MuHuManvHas u MAaKkcCumasavHas mem-
nepamypui nonHoil akmusrocmu, u 38,0-40,0 °C — modanvhoiii 0uanazox mepmocmaodu-
TU3AUUU.

* % ok

bnaropapum C.®unatosa, A.KopHeeBy, A.Iepacumosy, E. Kucenésy, [I. boposyio,
V. IIunmunenxo, V.Kysuenosy, E.Cyteipuna, H.EBTymeHKO 3a HeOLeHMMO Ba)kKHYIO
MIPaKTUYECKYIO IIOMOILb B IIPOBeJeHNM HACTOAI[ETO MCCIe[OBaHMA.
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