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Pa3pe3 morpaHn4HbIX KaMIaHCKUX—MAaaCTPUXTCKUX OTIOXKEHMH miaro AkTonarail (roro-3aman
AxTroOMHCKOM oOnactu, Kazaxcran) XopoImo M3BECTeH B JUTEparype Oiarojaps CBOCH YHUKAIBLHOM
obnaxennoctu u nonHore (Konreimun, 1957; Halinun, berbsimoBckuii, 2006). B 2013 1. mpoBeneHO
€ro KOMIUIEKCHOE Tepen3yyeHne: AeTalbHO OMUCAH pa3pes3, MO CHCTeMe «o0pasel B 00pasern B3SITHI
poObI JUIs Makpo- (OEIEMHHTBI, IByCTBOPKHU, OPaXxHOMOAbI, MIIAHKN) U MUKPOIIAJIEOHTOIOTHIECKOTO
(OGeHTOCHBIE U TUIAHKTOHHBIE (pOpaMUHU(EPHI, HAHHOIJIAHKTOH, MAJTUHOJIOTHS) U3y4YeHUs], H30TOITHBIX
(6"C, 6'*0), maneo- u mETPOMAarHUTHBIX UccienoBaHui ¢ 230 ypoBHel (Ipr MOITHOCTH OKoJio 115 m).
[Tony4yeHnHble TUTO-, OMO- U MarHUTOCTpAaTUTpapUUECKUE TaHHBIEC MO3BOJSIOT JAETATBHO PACUICHUTH
pas3pe3, PEKOHCTPYHPOBATh OCOOCHHOCTH OCAJKOHAKOILICHHMS, TMPEIBAPUTEIBHO MPOBECTH MEXpe-
THOHAJIbHBIE KOPPEISAIMHA M HAMETHUTH TTIOJIOKEHHE TTOIOIIBBI MAACTPUXTA Ha AKTOJIAarae B COOTBETCTBUU
c ee GSSP B paszpese Tepcuc Bo @panruu (Odin, Lamaurelle, 2001).

Pa3pe3 kammaHa-mMaacTpuxTa 3ajeraeT Ha KOHJIECHCHUPOBAHHBIX (POCHOPUTOHOCHBIX OTIOKEHUSIX
HwkHero cantona (Haiaun, benbsimoBckuit, 2006). B HukHEl yacTu OH MIPEACTABICH YepeIOBaHUEM
3€JICHOBAaTO- M JKEJITOBATO-CEPBIX MEpresield M CBETIIO-CEPhIX, A0 OeNbIX, MUKPUTOBBIX H3BECTHSIKOB
pasznuaHOi MorHocTH U ruHUCcTOCTH (mauku V-XII), 6uotypoupoBanubsix Palaeophycus, Planolites,
Chondrites, Zoophycos, Thalassinoides, ¢ 0baoMkaMu OpaxmoIoOJ, MPU3MATHICCKUM CIIOEM HHOIIE-
pamoB u 6enemHuTamMu. bruotypbannu Hanbosee XOpoIIo BUIHBI B KPOBIIE Mepreseid, HHOTAa JTUMOHH-
THU3UPOBAHbI, M O0JANAIOT SPYCHOCTHIO, THMUYHON mns mucuero mena (Ekdale, Bromley, 1991).
Meprenu 00pa3yroT HeOObIINE HUIIH, @ U3BECTHIKU — CTYTIEHBKH, BBIJICNIAIONINECS B pebede CKIOHA.
OTnenbHBIE TPOCION HM3BECTHIKOB CO3/AIOT XapaKTEpHbIE OPOHUPYIOIIHE IMOBEPXHOCTH, XOPOIIO
MIPOCJISIKUBAIOIIUECS OT pazpesa K paspesy. MomHocTs 68 m.

Brie B mopojax MOsIBISICTCS] MecdaHas KBapleBas W INAyKOHUTOBAs MPUMECH, KOJIHMUYECTBO
KOTOPOH yBEJIMYMBAETCS BBEPX 110 pa3pesy, BILIOTH A0 necyaHukos (mauku XIII-XIV), umeromux B kpo-
BJIE 3peJioe TBEPAOE JTHO, HE OTMEUaBIIeeCs NPeAlIeCTBeHHUKaMu. M3 OnoTypOanuii 31ech OAaBIISIOIIe
TOMUHHPYIOT Zoophycos, a 3 Makpo(OCCUIINI — MHOIIEPaMbl, MOPCKHE eXU 1 OeneMHUTHI. [lecuansie
W3BECTHSKU M MMECYaHUKH CIIAraloT XapaKTepHbIi 00pbIB. MomHOCTh 15 M.

3aBepiaeT paspes mauka XV cepoBaTo-0eyoro Muc4Yero Meja ¢ OTAeIbHBIMU 00Jiee TNTHHUCTBIMU
npociosiMu. KpoBiist pa3MbITa U MpOHU3aHa KPyNHBIMU HOpamu Thalassinoides (panee mpuHUMABIIIN-
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MHUCS 3a «HenTyHudyeckue naku»: Haitnun, benbsimoBckuii, 2000), 3a110JJHEHHBIMU BBIIIENIEKAITUMU
mmHaMu U pochopuramu 3011eHa. 3MeCh BCTPEUYCHBI OEEMHUTBI, OPaxXrUOMOAbl U KOJIOHUU MIIaHOK
Ceriopora sp. (cM. ctatbto KOpOMBICTIOBOI U Ip. TaHHOTO cOOpHUKA). MOIIHOCTH 16 M.

K Hactosmemy Bpemenu 1o ooHaxenuto 3019 BbInoiHeH aHaI3 0COOEHHOCTEN pacipeaeneHHs
O6eHTocHBIX (hopamuHH(pep — OAHON M3 Hambosiee OMEPaTUBHBIX TPYII MUKpPO(dayHBI, MO KOTOPOMH
TPaJMLIMOHHO IIPOBOJUTCS PaCUJIEHEHUE U KOPPEJISALIUS BEPXHEMEIIOBBIX Pa3pe30B ora Pycckoi minTsl
(Ondepnes, AnekceeB, 2003; benbsimoBckuid, 2008). Ilo pesynasraraM aHain3a B BEpXHEW 4acTu
KaMITaHCKOTO-MaaCTPUXTCKOTO pa3pe3a o6ocHoBaHo Hanmngue 30H LC16-LC23 u ycTaHOBJICHBI ITIaBHBIC
MAJIE03KOJIOTHUECKHUE COOBITHS 110 OEHTOCHBIM (popaMuHUdepam.

Hecmorpst Ha cnalyl0 €CTECTBEHHYI0 MAarHUTHOCTh OTJIOXKEHUH (MarHUTHas BOCIPHUHMYH-
BocTh — K=1-10-10%¢a.CH, ecrectBeHHass ocTtaroyHass HamarHudeHHOCTh — Jn=0.01-0.51073A/m),
pa3pe3 KamIlaHa-MaacTpUXTa XOpomo aupdepeHIupyercs N0 NeTPOMArHUTHBIM XapaKTEePUCTHKAM
(puc. 1). OpuenTupoBaHHBIE O00pa3lbl MOABEPIHYTHl MAarHUTHBIM YHUCTKaM TeMIeparypoil (10
500°C) u mepemMeHHbIM MarHUTHBIM moneMm (mo 100 mTin) ¢ mocnenyromuMu u3MepeHusiMu Jn Ha
cnuH-Marautomerpe JR-6 M KpHOreHHOM MarHutoMeTrpe. B OonbIIMHCTBE 00pa3LOB BBIACICHBI
XapaKTepUCTUYECKHEe KOMIIOHEHTHI HAaMarHUYE€HHOCTH, IMPOEKLUUH KOTOPBHIX 00Opa3oBaiu ABEe 000-
cOOJICHHBIE COBOKYITHOCTH, BEPOSITHO, OTBeYaroIIre pexxumam mpsamoii (N) u ooparnoii (R) monsipaoctu
I10J151, COOTBETCTBEHHO. VIcX0/51 M3 3TOro NpeAnonoKeHus (KOTOpoe e1e HYKIAETCs B TOIOJHUTEIbHOM
000CHOBaHMH), TOCTPOCHA TaJleOMarHuTHas KojoHka (puc. 1). OHa, HeCMOTps Ha MpeABAPUTEIbHBIN
Xapakrep, pOpMUpPYET yCTOHUMBOE BIEYaTIeHHEe O MpeobdnagaHuu R-MOISpHOCTH B HM3aX pas3pesa
(MarauTo3oHa Rn) u nomuHMpoBaHuM N-HOJSPHOCTU B BBILIECIESKANIUX OTIAOKEHHUSAX (MarHMUTO30HA
Nr), B Tom uucie B npenenax 300 LC16-LC18 u nuzax 30861 LC19. Jlanee mo paspesy pacmonaraercs
JJaKyHa B MarHUTOIOJISIPHBIX JaHHBIX, cooTBeTcTBYOmas Bepxam LC19 u 3omam LC20-LC22. Huzbl
LC23 xapakrepusyrorcs N-, a Bepxu — R-30H0i1 (puc. 1). [IpuHiunuanbable H3MEHEHUS B CTPYKTYpE
[1aJIEOMarHUTHOM KOJIOHKH TI0CJI€ OKOHYAHUS aHAJIM3a JaHHBIX MAJIOBEPOSTHBI.

ComnocraBienue OMO- W MarHUTOCTPATUTpapUUECKUX MaTepHANIOB C ILIKAJIOH I'€OMarHUTHOU
nonsipHoctu (GPTS) (Ogg, Hinnov, 2012) mo3BomisieT 3akiI049uTh, 9YTO0 Rn-30Ha sSBIsSETCS aHAIOTOM
MarHuTHOro xpoHa C33r, MOCKOJIbKY Ipyrue KpylHble R-MHTEpBajbl B KaMIlaHE HEU3BECTHBI. NrI-
30Ha OTBeuaeT cymnepno3uru XpoHoB C33n u C32, yTo MOATBEPkKAAECTCS JAHHBIMHU MO OCHTOCHBIM
dbopamunudepam o MO3THEKAMIIAHCKOM Bo3pacte ee BepxHew uactu. Wnentudukanus N- u R-30H,
IIPUYPOYEHHBIX K mocienHeil 3oHe maactpuxra LC23, ¢ xponamu C30n u C29r, coOTBETCTBEHHO,
COMHEHUH He BBI3BIBAET (pHC. 1).

CornacHO npeIokKeHHOMY BapUaHTY KOPpEISLUK, HU3bI pa3pe3a, OXBaueHHbIE 00OpaTHOM Mosip-
HOCTBI0, OTHOCATCA K CPEAHEMY KaMIIaHy. DTOT BBIBOJ IOATBEPKAAECTCS pE3YJIbTaTaMU [1aJIeOMarHUTHOTO
cornocrasieHus paspe3a Tyapkbipa, Iie YCTAHOBJIEHO, YTO MarHMUTO30HE MEPEMEHHOW IOJIIPHOCTH,
aHaJIOTMYHOM akTojnaraiickoil Rn, coorBercTByeT 30Ha LC14 (I'yxukos u ap., 2003) (puc. 1). Becbma
BEPOATHO, YTO JABYXMETPOBBIH MHTEpBaJl 00paTHOro 3Haka B cepenuHe 30HbI LC19, BeHuarommii Nr-
30HY, 1 R-unrepBai B cepeaune 30Hpl LC18, pacuienyieHHbli IpsIMOHAMarHUUEHHBIM CIIOEM, SBIISIOTCA
ananmoramu MaruuTo3oH C32nlr u C32r. Torna, no ananoruu ¢ paspesom Tepcuc (Odin, Lamaurelle,
2001), ypoBeHb OAOLIBEI MaacTpUXTa Ha AKTOJIarae pacroiaraeTcsi Mexay 3TUMHU XpOHAMU B UHTEp-
Baje, Bkiroyaroniem Bepxu LC18 u Huzbr L19.

Bapuanuu Ha rpaduke K oTpaxaroT U3MEHEHUs KOHIEHTpauuid (eppoMarHeTHKOB B IMOPOJIE,
OOyCIJIOBIIEHHBIX KOJIE€OAaHMSAMU YPOBHS MOpS BCIIEACTBUE TEKTOHHYECKOTO W/MIM 3IBCTATHYECKOTO
¢axTopa. [TokazarenabHO, YTO UX PUTMHYHBIN XapaKTep XOPOIIO COIIACYeTCs C TNIABHBIMU CEKBEHLIUSMU
(TpancrpeccuBHO-perpeccuBHbME mukiiaMu) (Ogg, Hinnov, 2012) (puc. 1). Ecnu npuHATH TOUKY 3peHus
0 m100aJbHOM MAaJIeHUH YPOBHS MHpPOBOTO OKeaHa Ha pyOeske KaMIaHCKOTO U MAaaCTPUXTCKOTO BEKOB,
TO IOJIOIIBY MAaacTpUXTa Ha AKTOJarae cieqyeT COBMECTUTHb C I'PaHMILIEH METPOMAarHUTHBIX PUTMOB,
MIPUXOASIIEHCs Ha HIDKHIO 4acTh 30HBI LC19 u BepxHI010 uacTh 30HbI Belemnella lanceolata (puc. 1).
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Puc. 1. MarHutoctpaTturpadmnyeckoe ConocTaBneHne paspesa KamnaHa-MaacTpuxta nnato Aktornaram ¢
MarHuToxpoHorormuyeckon wkanon (GPTS) n ¢ paspesom Tyapkblp, TypkMeHUCTaH (MO reOMarHUTHOW MOSSAPHOCTH
N NeTpOMarHUTHbIM AaHHbIM). CnpaBa — conocTaBneHve Bapuaumi MarHUTHOW BOCMPUMMYMBOCTU MO paspesy
AkTonarau ¢ rmobanbHbIMWU TPAaHCIPECCUBHO-PENPECCUBHBIMY LIMKNIaMM (CEKBEHLIMSMM).

[IpumeuarenbHO, YTO ypOBEHb IOJOIIBHI MaacTpUXTa, HAMEYEHHBIH MO MarHUTOCTpaTHrpa-
(buueckuM MarepuaniaMm, IPaKTUYECKH COBMAJ C HUKHEH T'paHMIICH sipyca, 000OCHOBAaHHOW B paspese
10 JTaHHBIM OEHTOCHBIX (hopamuHupep — o ucuesHoBeHuto Pseudogavelinella clementiana laevigata
u nosiBiieHnto Pileussella cayexi. DTOT ypoBeHb (BepXHUH mpesen 0Mo30HbI clementiana) onpenensieTcs
OJTHO3HAYHO U COOTBETCTBYET TOMY, UYTO YCTAHOBJIEHEHO B INMUTOTHUIIE 3TON IPaHHULIbI B Kapbepe Tepcuc
roro-3anaga ®pannuu (Odin, Lamaurelle, 2001).

Mpr1 riy6oxko nipusHatenbHbl T.P. Axonosy, K.E. Kamxauky (TOO «3anpyareonorusy, . Aktooe,
Kazaxcran) u Bogurensm 3toil opranuzanun — FO.A. Jleprauy u B.A. JImutpueBy 3a nmomoiup mnpu
MIPOBEJICHUU TOJIEBBIX paboT. ABTOpHI OnaronapsaT B.O. [1aBnoBa 3a mpenocTaBiIeHHYI0 BO3MOXHOCTD
n3mepenuit oopasuoB Ha CKBU/I-marautomerpe B UD3 PAH (Mocksa).

PaGora BbeimonHena npu ¢guHancoBoil nopnepxxkke PODU (mpoektsr Ne 12-05-00196-a, 13-
05-00745-a) u Muno6pHayku Poccun B pamkax 6a3oBoii yactu (Ne rocyqapcTBEHHOM perucTpanuu
1140304447, xon mpoektal 582).
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JleTanbHO W3y4YeHbl MarHUTHBIE CBOMCTBA MAaCTPUXTCKUX OTIOXKEHHI B Kapbepe Mo ao0brue
eMeHTHoro cbipbsi «bombiieBuk» Ha ceBepe CaparoBckoro [IpaBoOepexbs (r. Bombck). MaacTpuxt
MPEJICTABICH MENONOAOOHBIMU MEprefisiMi KapCyHCKOM W paJMIIEBCKOM CBUT W paCuiIeHEH Ha
30HBI MO OeHTOCHBIMH (opamuHudepam u HaHHOIUIAHKTOHY (OndepbeB u ap., 2009). M3mepenus
MarHuTHOM BocnpuuMunBocTH (K) mpoBeaeHsl Ha Kanmadpumke MFK 1-FB, ectecTBeHHOM 0cTaTOYHOM
HaMarHu4eHHocTH (J ) Ha ciH-MarauTomerpe JR-6.
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