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IpoBeneHo HccleIOBaHHE OTHOCHTENBHOH NATEOHATIPSHKEHHOCTH OCA/I0YHEIX OTI0KEHHH, ITOTyYEeHHBIX
B XoZe ITybokoBogHOro GypeHus Ha 03. Baiikan (cks. BDP-99). Mccnenosarsr a8a unTepana: 0—420 Tsic.
ner (3noxa Bpronec) u 1.05—1.09 My net (o, Bo BpeMA W mocne WHBepcuu Marysma—Xapamunso). [lns
9THX )K€ HHTEPBAJIOB [IOCTPOCHBI KPHBEIE HACATBHOH HAMArHUHUEHHOCTH 06pPasIoB.

Ananu3 noBeAeHHA BETHYHHBI NAJICOHANIPXEHHOCTH IO pa3pe3y CKBa)XHHbI MO3BOJIHI HaM BBIACITHTD
4 5KcKypca, 3aNHCaHHbIX B OaifkabCKHX OcaJKaxX, BRIACICHHE KOTOPHIX Ha 3aBUCHMOCTH HAKIOHEHHEe—T1y0u-
Ha ObUIO 3aTpyqHEHO.

JInst HYKHEH 4acTH pa3pesa — HHTEPBAI Cy630H Matysma— XapaMuiibo IOMyY€eHbl JaHHbIE O MafeHHH
3HAYCHMH NaNeoOHaNpPsXKEHHOCTH B 5 pa3 1 GoJiee OTHOCHTEIbHO 3HAUCHHH NATeOHANPSHKEHHOCTH B HHTEPBaIe
C MOCTOSTHHOH IOJIIPHOCTBIO.

'-Iemeepmulmbte ocadouHvie OMAOAHCEHUA, NANCOMACHEMU3M, RANNCOHANPANCEHHOCMb, Bauxan.

A RECORD OF THE BEHAVIOR OF THE GEOMAGNETIC FIELD
IN THE SEDIMENTS OF LAKE BAIKAL
(evidence from the BDP-99 borehole)

M.A. Krainov, A.Yu. Peskov, A.V. Kosynkin, and M.1. Kuz’min

The relative paleointensity of sedimentation is studied for sediments stripped by deep-water drilling in
Lake Baikal (BDP-99 borehole). Two intervals are considered: 0420 ka (Brunhes chron) and 1.05-1.09 Ma
(before, during, and after the Matuyama—Jaramillo reversal). For these intervals, curves of the ideal magnetiza-
tion of samples are plotted.

The paleointensity data obtained along the borehole section reveal four excursions for the Baikal sedi-
ments whose identification on the inclination—depth curve is complicated.

The lower part of the section (Matuyama-Jaramillo subzones) shows a paleointensity decrease by a fac-
tor of five or more relative to periods of invariable polarity.

Quaternary sediments, paleomagnetism, paleointensity, Baikal

BBEJIEHUE

B mocnenHue mecATUNIETHS MHTEpPEC K MaleOMarHUTHOMY (MarHUTOCTpPAaTUIpaduueckoMy) U3ydeHHUIO
MOJIOZIBIX O3€PHBIX OTJIOXKEHHH CYLIECTBEHHO BBIPOC IO PSIAY NPUYUH, OCHOBHBIMHU U3 KOTOPBIX SBISIOTCS CIIe-
Iyromue: 1) KOHCEpBaTHBHBIH peXKHM 0CaJKOHAKOIUICHUSI BO MHOTHX O3€PHBIX CHCTEMAX Ha NPOTSDKEHUH 03]~
HEro KaiHo30s MO3BOJAET HONTy4YaTh XOPOIIO paspeliuMbie H MHTEPIPETHPYEMbIE 3alIHCH BapHalHil reoMar-
HHUTHOTO IOJIS; 2) HEKOTOPbIE BapHALMU (IECSTKH THICAY JIET) TEOMAarHUTHOTO I0JS XOPOIIO KOPPEIUPYIOTCS €
KIMMaTHYECKUMHU, TaK KaK NPUYMHOMN Te€X U APYTUX ABJISIIOTCS M3MEHEHMs OpOMTalbHBIX NTApaMETPOB Bpalle-
nus 3emnu [[Tetpora, 1998; Bonsmakos, 1999; ITocuenosa, 2000, 2002].

Ocoboe MecTo B M3yYSHHH BapHaluii JPEBHEr0 reOMAarHUTHOIO IIOJIS 3aHHMAET ero NajJeoHaNnpsDKeH-
HOCTB, KOTOpast XapaKTepu3yeT aOCONIOTHBII MarHUTHBIN MOMEHT 3eMIU B Pa3IM4HBIE TEOUCTOPHIECKUE III0-
xu. OG0CHOBaHME BEPOSTHOH CBA3H MEXIY U3MEHEHHEM MAarHHTHOIO MOMEHTa 3eMIJIH U KIMMATHYECKHUMH
KoneOaHUAMHU 3aHUMAeT MHOTHX HccneoBateneii [[Terposa u np., 1999].

OcHOBHOM 3afadeil HacTosmeH paboTHI ABISIETCSA MONYYEHHE 3aHCH OTHOCUTENLHON NaJeoHanpsKeH-
HOCTH I10 4€TBEPTHYHBIM ocazkaM 03. baiikan. brnaronaps cyuiecTBoBaHHIO CHHTETUYECKOM IIKANbI NAJIeOHa-
NPSDKEHHOCTH JUIS MOCIIEJHUX nonyTopa MULTHOHOB JieT [Channell et al., 2009], mony4eHHbie JaHHbIE TPEATIO-
JIarajioch paccMaTpuBaTh Kak HE3aBHCUMBIH HHCTPYMEHT AJl NPOBEICHHUS KOPPEISLUA U JaTHPOBAHMS
0CafIoyHbIX pa3pe3oB 03. baiikan. Kpome Toro, naneoHanpsykeHHOCTb NO3BONSET OCYLIECTBUTEL Oojiee A0CTO-
BEPHOE BBIZIE/ICHUE SKCKYPCOB, HEXKEIU HCII0JIb30BAHIE TONBKO CBEAECHUIN O HAKJIOHEHHH.
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B xopne uccnenopanus NaJeOHANPSHDKEHHOCTH Takxke OblIa MosnyyeHa JeTajlbHas KpUBas WAealbHOH Ha-
MarauyeHHocTu (ARM), uto a1 manHOro paspesa 6bu10 caenaHo Brepsbie. Jlannbie mo ARM natot eine 0auH
croco6 M3y4uTh H3MEHEHHE OCAAKa Ha pa3IMYHbIX FOPH30HTAX H OPraHMYHO AOMOJHSIOT MONYyYEHHbIC paHee
aBTOpaMH CBEAEHHUS O MATHUTHOM BOCHPHMUMYHBOCTH.

PANOH PABOT M KPATKOE OINIMCAHUE KEPHA CKBAXKHHBI

B 1999 r. B pamkax npoexta «Bypenue Ha Baiikane u Xy6cyryne» Obina npobypena cks. BDP-99, koro-
pas pacrono)keHa Ha ceBepo-3ananHoM ckioHe IToconbckoi 6aHKM B 30HE BBIHOCA OCAZIOYHOrO MaTepuaia
KpyIHEHIHM IpuTOKOM 03epa — p. Cenenra (puc. 1). [IpuunHo#t BrIOOpa AaHHON TOYKU OypeHHs CTANU Bbl-
POBHEHHBIH penbed, OTCYTCTBUE HECOINIACHH Ha CEHCMHYECKMX 3amucsX, yKasbIBaloOlllee Ha HENPEpbIBHOE
0CaJIKOHAKOIUIEHHE, & TAKXKE BBICOKAsk CKOPOCTh CEAUMEHTAIMH, II03BOJISAIOLIAS TIOJIYYUTh BEICOKOE BPEMEHHOE
paspereHue.

B xone 6ypenus ckBaXxMHbI ObUTH TIOTYYEHBI ABa CTBOMA 10 riyoud 113 1 251.9 M. Beixon kepHa cocra-
B 98 %. Bo BTOpOM CTBOJIE CKBXKHHBI A0 ITyOuHBI 350.5 M ObUIO MCIBITAHO HOBOE KEPHONPUEMHOE yCT-
poJicTBO, AaBiee BEIXOA KepHa 55 %.

JluToNOrMYECKUE HCCIENOBAHUA KEpHA IIOKAa3ald, 4YTO B paspese BhiAeNsrorcs Tpu Tommu: 0—120,
120—230 u 230—325 m.

Hixzas Tonma co)KeHa aJeBPUTHCTHIMU TIMHAMU C IMPHMECHIO NECYAHOrO MaTepuana. B Heill yacto
BCTpeualoTcs npocion bonee rpyGoro matepuana (10 20 % obbema ocankos). Jinatomosbie wibl rinyoxe 272 M
MPaKTHYECKH OTCYTCTBYIOT.

Cpennss Tomma TaKKe OpeCcTaBiIeHa aJeBPUTUCTHIMY ITIMHAMHE, HO B HEH 3HAUMTENIBHO HIDKE IIPHMECH
rpyboro Matepuaia, B TO BpeMs KaK CTBOPKH AMATOMOBBIX MOTyT 3aHuMath 10 10—15 % obsema ocazka.

Bepx#ss TomIa OMOTeHHO-TEPPUTeHHBIX MIIOB XapaKTePH3yeTCs HEMIOCTOSIHHBIM COCTABOM TEPPUTEHHO-
ro MaTepHala ¥ 3HauMTeIbHbIMU BapHAIUSIMY IIECYaHO-AJIEBPUTUCTON (pakiiny. XapaKTepHbIM SBIAETCA PUT-
MHMYHOCTb B PacIpeie/ieHHH CTBOPOK AuaToMOBbIX. Ha ropusonTax, rje ocagkd HakalUIMBaIMCh B TEIUIBIHA
HepUOJ BpEMEHH, AnaToMoBble cocTaBisiioT 20—40 % o6bseMa ocazka, B TO BpeMsl KaKk Ha JAPYrUX Na/ialoT 10
HYJNEBBIX 3HAYECHHUH, a OCafOuHBIM Marepuan npeacraBiaeH rauHamu [Kommektus..., 1995, 2004; BDP...,
2005].

3a npouresmme roasl ObUIM NMPOBeEHB! Pa3HOOOpa3Hble uccienoBanyus kepHa cks. BDP-99 [Komnex-
THB..., 2004; BDP-99..., 2005]. B ToM uKcrie Ha OCHOBE M3ydyeHus OHMOreHHOr0 KpeMHe3eMa, BeIMUMHBI Mar-
HHUTHOH BOCIIPUMMYMBOCTH, HAKJIOHEHHS. MATHUTHOT'O IT0JIsl, U3MEHEHUSI BUIOBOIO COCTaBa AUATOMOBBIX BOJIO-
pocieil ObUIM IHOCTPOEHBI XOpOIIO KOppenupyeMble BO3pacTHbE MozAenu. JlaHHBIE 3THX HCCIeNOBaHMi
HCIIONB30BaHbI Ul yTOYHEHHUS MTAJIEOKIMMATHYECKON MOJEIM perHona o3. balikan 1y BTOpoii MOJIOBUHBI YeT-
BeptiyHoro nepuona [Khursevich et al., 2005]. Takum oGpa3oM, Kk Hayany HacTosiueil paboTel B pacropsi-

JKEHUH aBTOPOB UMecs DO0JIbIION MacCHB JKCIIe-
56° PHUMEHTAIBHBIX [JAHHBIX M PE3yJbTATOB, HX
CW.  yHTepnpeTalny, YTO IMO3BOJIUIO MPOBECTH CO-

[IOCTABJIEHHE IIOCTPOSHHBIX MOJENEH, BbINOJ-

HHUTh CPaBHEHHE C OKEAHWYECKOW KHCIOPOAHOM
) KPUBOH 1 yCTAaHOBUTH CTafUH ITOXOJIOJAHUA/TIO-
S TEIUIEHUA.

: OueHka CKOPOCTH  OCaJKOHAKOIUICHMS
NPUHUMAETCsl HA OCHOBE JIOKAJIBHBIX AHATOMO-
Box 30H (JIJA3), o [Khursevich et al., 2005].
| 4 /laTHpOBKa AMATOMOBBIX 30H NPOBEACHA [0 H30-
TOITHOMY aHaJIN3y 0cankoB ckB. BDP-96-2 [Xyp-
ceBuY U 1ap., 2001]. [Tokazano, 410 yCTaHOBJICH-
Hble 30HBI PaclpoCTpaHeHbl o BceMy balikaiy.
IIpoBeneHHbIE UCCIENOBAHUS MO3BOJIMIM yCTa-
HOBHTb HaJM4YU€ pa3phlBa, T.e. MPEPHIBHOCTH
ocaJKOHakoIIeHus B ckB. BDP-99, uto ne Ha-
Oimronanock Ha ceiicMuueckux 3amucsx. Cko-
POCTb 0CaIKOHAKOIUICHHs BBILIE FPAHMUIIbI HECO-

-52°

Puc. 1. Kapra o03. baiikas ¢ ykazannem TOUKH
Oypenus ckB. BDP-99.

110° B.A.
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rnacus cocraBisier 16.15 cM/Thic. neT, a Hike mocturaer 1.0—1.5 m/Teic. ner [XypceBud u ap., 2001;
Khursevich et al., 2005].

HAKJIOHEHHUE MATHUTHOT O IMOJIA

[TosyueHHble KEPHBI ObUTH pacniieHs! Ha yacTH AuHOH 0.51—1.00 M ¥ ¢ TOPIIOB MOITyYEHHBIX KOPOT-
KuX Tpy6OK O0TOOpaHbI OpueHTHpOBaHHBIE 06pa3isl. Jyist MUIOTHOMN Kosuiekuuu (54 obpasua) nposeseHo Je-
TaJbHOE CTYNIEHYaTOe pa3MarHMYMBAaHKE IIEPEMEHHBIM MarHUTHBIM nosem (2, 5, 10, 15, 20, 30, 40, 50, 60 u
80 MTi). IIpu atom paspymaercs 10 75 % ecTeCTBEHHOW OCTATOYHON HaMarHW4eHHOCTH (puc. 2). Y Oonb-
IIUHCTBA 00pa3I0B BA3Kas KOMIIOHEHTA paspyLiaeTcs B mojie aMruuTyaoi 2—>5 MTi, y ocraneusix g0 10 MTo.
IIpu nansHeimeM pasmaranguBanuy (ot 15 no 80 MTi) HanpaBneHHe BEKTOPA OCTATOYHONW HaMarHMYEHHOCTH
IPAKTHYECKH HE MEHAETCs, YTO MOXKHO YBHJETh NPH HAJOXXEHUH APYT HA Npyra KpHMBBIX HAKJIOHEHHUS IIOCIE
BosaetictBus momimu 10 u 20 MTi. [Tosromy mccnenoBanue 06pas31oB OCHOBHOH JaCTU KOJUIEKIIMH IIPOBEJEHO
c warom 5, 10 u 20 MTu1. Pe3ynbTaTsl H3MepeHHst OCTATOYHOM HAMArHHYEHHOCTH y TONMYYEHHBIX 00pa3loB B
. BUjze TpaduKa HAKJIOHEHHs MarHUTHOTO IIOJIS MpUBEAeHB! Ha puc. 3. [lepBoHaYanbHO MHBEpCHs HA TnyOuHE
218 M 6bl1a MPOMHTEpIPETHPOBaHa HaMH Kak rpaHuna Martysma (Clr.lr)—DBprorec (Cln), Tak xak ceiicMu-
4eCKHH MpoQHIb yKa3bIBal Ha HEMPEPHIBHOCTh OCaAKOHAKOIUIEH . J[anbHeNHe UCCIeq0BAHMS IHATOMOBBIX
BOJIOPOCIIEeH MMOKa3aaK OMMO0YHOCTh JAHHOM MHTEpPIPETaluy: HX BO3PACT yKa3bIBall, 4TO JAaHHAs CMEHa II0-
JISPHOCTH COOTBETCTBYeT MHBepcuu Martysma (Clr.2r)—Xapamunso (Clr.1n) [Konnextus..., 2004; BDP-
99..., 2005].

Cnenyer o6paTUTh BHUMaHHE Ha XapaKTEPHYIO «IMILY» B HHTepBane riayous 220—250 M, COOTBETCTBY-
IOIIEM BBILIEYTIOMAHYTOMY mepexoxy Marysma (Clr.2r)}—Xapamuaso (Clr.1n), xorma HakJIOHEHHE HEOZ-
HOKpaTHO MeHseT 3Hak. Ha aToM e ypoBHe (riyouna 218 M) o6Hapy keHbl OCTATKH AUATOMOBBIX BOJOPOCTIEH,
KoTOpsIe cylecTBoBaIU B baiikasne B unrepsane 1.07—1.12 mun net [Khursevich et al., 2005]. B To xe Bpems
pa3nuyYHbIe MCCIENOBAaTENU CXOIATCS B TOM, YTO rpaHuuna Martysma—XapaMWIbO HaXOOUTCS B MHTEpBAJe
0.97—1.07 mua ner [Opdyke, Channell, 1996]. ConocraBnsis 3T1 aHHBIE, HAMH OBLIO ONpEeNeHo, YTOo 3a-
MMCh MHBEPCHH MaTtysiMa—XapaMuiib0 pacronoxeHa Ha riryoune 218 m, u el coorBeTcTByeT Bo3pact 1.07 MiH
ner. JlaHHbIH Bo3pacT coorBercTByeT M npuHiToMy 1o GPTS [Gradstein et al., 2004]. ITonyuennsie naHHBIE
CBHIETENBCTBYIOT, YTO CMEHA MOJISIPHOCTH IIPOOKANACH Ha NPOTshikeHHH 10 ThIC. JIET ¢ HEOJHOKPATHOM Ie-
PEMEHOH HaKJIOHEHUS! MATHUTHOTO T0JIA B TEYEHUE 9TOTO BpeMeHH (CM. puc. 3).

N N N
)= p—pee— b i
B 20 MTn B 20 MTn ~  20MTn
T T T I T I b T+o = - ‘7
NRM \ [ ; NRM i v Mo
. NRM NRM
20 MTn | 20 MTn 20 mTn - l
B NRM NRM B
BDP-99-2, 2-1, 474 BDP-99, 14-1, 66 BDP-99, 21-1, 60

T 1T T T T T 1 =T I I § § 7 1 T T T T T T 1
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
H, MTn H, MTn H, MTn

Puc. 2. llpumeps! AeTaabHOr0 pa3MarHHYUBaHUA OTAEJbLHBIX 00pa3ioB.

Vka3aHsl HOMep CKBaXXHHBI, HOMEp KepHa B CKBaXKHHE M I1yOuHa oT6opa obpasiia B kepHe (CM.).
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HNAJEOHANIPS?)KEHHOCTH

JUist u3ydeHus najeoHanpsHXKeHHOCTH 00pasipl B 9KPAHHPYEMOM OT 3€MHOrO MAarHHUTHOIO TOJS Ipo-
CTPaHCTBE AOIOIHUTENLHO pa3MAarHUIUBANUCH IEPEMEHHBIM MarHUTHEIM moseM 20, 40 u 60 mTn. M3mepenus
OCTAaTOYHOH HAMarHWYEHHOCTHM NPOBOIMIMCH C HCIONB30BAHHWEM CIUH-MarHuromerpos JR-4 u JR-6. Ilocie
Ka)KIOH CTYIeHH pa3MarHMYMBaHU, IPH TOH )K€ BEIUYMHE NIEPEMEHHOT0 MATHUTHOTO TOJIst CO3/1aBajiaCh OpH-
entupoBaHHass ARM (uaeanbHas HAMarHW4eHHOCTH). 'padMky MarHUTHOH BOCIPUMMYMBOCTH M UCANBHOM
HaMarHUYeHHOCTHU B 3aBHCHMOCTH OT INTyOMHBI pa3pesa npHBeieHb! Ha puc. 4 u 5.

ITpu 9TOM HAMAarHM4E€HHOCTb HE [JOCTHUIajia HACBHIUEHHS, YTO CBUACTENLCTBYET O HaIMYMM B 0Opa3uax
BBICOKOKOIPLIUTUBHOH KOMIOHEHTH. OTHOCUTENbHAS BEJHYMHA [AICOHANPSKEHHOCTH PacCUMTLIBATIAChL KAk
oTHOIIEeHHe MoLyns Bektopa NRM k Moayimo BekTropa ARM. Cornacuo paboram [IlerpoBa, 1998; ITeuepckuii,
2006] 1t OLEEHKH OTHOCHUTEJBHOM NaJeOHaNpPsHKEHHOCTH OCAIKOB MOXKET HCIIONb30BATHCA OTHOLICHHE BEJIH-
YHHbl €CTECTBEHHON OCTATOYHOM HaMarHWYeHHOCTU K MIEaNbHOH MIM OCTaTOYHOM HaMarHWYeHHOCTH HAChl-
meHus. HeoOX0AMMBIM yCIOBUEM I OLIEHKU OTHOCUTENBHOM MajJeOHaNpsKEeHHOCTH TaKUM CIIOCOOOM ABIIA-
eTcsi OJHOPOAHOCTh KOJUIEKIIHHM 110 MPOUCXOXKACHHIO U II0 aHCaMOIII0 3epeH MarHUTHBIX MUHEPAJIOB B Pa3pese.

BDP-99 BDP-99-1 BDP-99-2
CTBOpKM AUATOMOBBIX, Mpodunu MarHuTHoOro
06. % ocapka HaknoHexus, 10 MTn
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Puc. 3. Mamenenune HaxaoHeHust NRM ocankoB ckB. BDP-99 ¢ riiy0uHoii (Hact. pafoTa) ¥ conocTaBiie-
HHUe ¢ JaHHBIMU AuaToMoBo# crpaTturpaduu [Khursevich et al., 2005].
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ARM, 40 MTn
]
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Puc. 4. U3MeHeHne MArHUTHOW BOCIPUAMYHBOCTH M HAEAJIHHO HAMATHHYEHHOCTH B 0CAaKaX BepXHel
yacti ckB. BDP-99,
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Puc. 5. UsMeHeHne MATHUTHOM BOCTIPHMMYHBOCTH M HIeaIbHOI HAMATHUYEHHOCTH B ocafkax cks. BDP-
99 B nepuoa uuBepcuu XapamMuiabo—Marysma,

Pe3ynbTaT TEPMOMArHMTHOTO aHAJN3a (pakuuii He MO3BOJIMI IPHATH K OJJHO3HAYHOMY BEIBOAY 00 OIHOPOX-
HOCTH paclpefeieHuss MarHUTHBIX MuHepanoB. YToOsl yOeIUThCs, Y4TO OCaJOYHbIE OTIOXEHUS COXPAHSIOT
CBEJEHHMS O NAJIEOHANPSKEHHOCTH, ObLT OCTaBJIEH CAECAYIOUIMH SKCIEPHUMEHT.

20 o6pa3LoB, mpeIBapUTENbHO Pa3MarHUYEHHBIX MEPEMEHHBIM MarHUTHHIM roieM o 100 mTn, uro
obecneumno cuatue 80 % mnepBOHaYaNbHOM HAMATHWYEHHOCTH, OBUTH HAMAarHUYEHbl B COBPEMEHHOM I0JIE
3emnu npu Benuuune nepeMenHoro nons 150 MTn, B KOTOPOM NMOJHOCTBIO Pa3pylIaeTcs HEPBUYHAS KOMITO-
HEHTa HAMarHWYeHHOCTH. 3aTeM HX elle pa3 CTyNeHYaTo Pa3sMarHUTWIM ¢ AeTaldbHbIM wmarom (5, 10, 15, 20,
30, 40, 50, 60, 80 MTn). Onun obpaser; 6bUT OTOpaKOBaH M3-3a MEXaHUYECKOrO pa3pyLICHHUs, JaibHEeHIIne
pacueTs! HpoBeJieHs! ¢ 19 obpasuamu.
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Puc. 6. I3MeHeHUe NaJeOHANPIHKEHHOCTH B 0cagKax BepxHeil yactu cks, BDP-99 B cpapHenuu ¢ Mmupo-
Bo# cuHTeTH4eckoi mxanoi SINT-800 [Guyodo, Valet, 1999].

OtMeueHsl 00HApYKEHHBIE IKCKYPCEL.

B upeane nonyuyeHHas BeJH4YMHA NAJCOHANPSIKEHHOCTU AOJDKHA ObUIa OBITE OJMHAKOBOM, IOCKOIBKY
006pas1ibl ObUTM HAMATHUYEHB! B OJHOM M TOM K€ COBPEeMEHHOM mosie 3eMiin. J{yis OLEeHKH OJHOPOAHOCTH pe-
3y/bTATOB HCHOJB30BANCA KOIQGOUIUEHT BapHaLlK, PaBHBIH OTHOIIEHHIO CPeJHEro KBaJpaTHiHOr0 OTKIOHE-
HUS K CpefHeMy apu(METHYeCKOMY H BHIPRKEHHBIH B nponeHTax. COBOKYIHOCTb CUMTAETCA OJHOPOIHOI,
ecnu koahduumenT Bapuanuy He npessimaeT 33 % [Banunora, 2004]. Paccuntannsiit koaddunnest sapua-
uu coctaBuil 21.9 %, 4TO MeHbIIe NPeAENIbHO JOIYCTHMOrO B CTaTHCTHKE 3HadeHua 33 %. DTo cBHAETENbC-
TBYET, 4TO BBIOOpKA ABJIAETCSH ONHOPOAHOH. Takum 06pa3oM, MOXKHO yTBEPXKIATh, YTO MPEACTABJICHHbIE OCa-
JIOYHBIE OTJIOKEHMS IIPUrOJHBI A7k H3Y4EHHs ITaleOHaNpsHKEHHOCTH.

J1i1st KOHTPOUIA MOMYYEHHBIX 3HAYEHHH NaJIeOHAPSPKEHHOCTH, OLIeHKA ITOCIeqHEH Oblia mpou3BejeHa 110
otHowennio KenurcOeprepa, T.e. M0 BeTHMYHHE XapAKTEPUCTHUECKOH OCTATOYHON HAMATHMYEHHOCTH, OTHe-
CeHHOH Kk BocnpuumMuuBocTH [Ileuepckuii, 2006]. MarauTHas BOCIPUHMYUBOCTE ObliTa H3MepeHa Ha Kallmo-
Mmetpe KLY-2. CxoZUMOCTh TIONy4€HHBIX Pe3yJIbTATOB IIOATBEPANIA X JOCTOBEPHOCTE (IMHEHHbIN K03ddu-
LIMEHT KOPPEJALUY MEXTy OTHOLIEHUAMH OCTATOYHON HAMATHUYEHHOCTH K MAarHUTHOH BOCIIPUUMYUBOCTH U K
ujeansHoi HamarauuenHocTy paBeH 0.885 + 0.068). [lonHble neTnM MarHUTHOTO THCTEpPE3UCca, a TAaKikKe BENH-
4YHHA OCTATOYHO! HAMAarHU4eHHOCTH Hacklmenus (SIRM) Obuin u3mepens! y 32 06pasioB B naaeoMarHUTHOR
naGoparopun UTul' [IBO PAH (r. XaGapoBck) Ha uaMmepurene rucrepesucHsix napamerpos* (MITI-2, npous-
BozictBa 'O «bopok»). O6pa3uisl 66U1M 0TOOpaHBI ¢ Pa3IHYHBIX TOPU3OHTOB (10, BO BPEMs H T10CTI€ UHBEPCHH).
Koaddunuent xoppensiuuy Mexay HopMupoBxoit 1o ARM u sopmupoekoit mo SIRM coctarun 0.820 + 0.084.
Taxum 06pa3oM, MOXKHO yTBEPXKAATh, YTO HE3aBUCHMO OT BEIOPAHHOTO HaMH C1I0c06a HOPMHPOBKH, Pe3yIbTa-
ThI MOKA3bIBAIOT BBICOKYIO CXOAMMOCTE ¥ UX MOXHO HCHOJIb30BATh ISl HHTEPHpeTalluy.

PaccMoTpuM rpadMKu H3MEHEHHUS NaJIEOHANPSHKEHHOCTH OTAENIbHO VISl KXIOro uHTepsana. Ha puc. 6
1 7 NOKa33aHO H3MEHEeHHE NaJeOHANPSHKEHHOCTH B BEPXHEH ¥ HIKHE 4acTiaX CKBAXKMHbL

Jnsa nocneanux 420 ThIC. JI€T NOBEAEHHE NAJIEOHANPSDKEHHOCTH B baliKalbCKOM peruoHe coBHafaeT B
1enoM ¢ OOImEeMHMpPOBOH, XOTS MMEIOTCS ¥ cBOM ocobenHocTH (oM. puc. 6). [To namemy muenuto, naubornee
XOpoluasi CXOJUMOCTs MEXIy ABYMs KpUBBIMHU HaOmrogaetcs B untepnaie 30—200 Toic. ner Hazaji. B cssu ¢

* OCHOBHBIE TEXHHYECKHE XapAKTEPUCTHKH: 1) AHama3oH MAarHUTHBIX nojei £520 kA/M; 2) 4yBCTBUTEILHOCTE 110 HAMAr-
HU4YCHHOCTH He Xyxe 0.1 A/M; 3) 4yBCTBHTENBHOCTE IO MOMIO He Xyxke 10 A/m; 4) aBTomMarnyeckas kanuOposka B rpoiecce u3-

MEpeHHs; 5) KOJHYECTBO OJHOBPEMEHHO H3MepseMBIX 00pa3loB — 6 INT; 6) HOMHHANBHBIH pa3Mep obpaszuna — 10 x 10 x
10 mm.
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Puc. 7. MsMeHeHHe MATHHTHOTO HAKJIOHEHMA & 90-
(BepxHuii rpadmux) m BeauuMHBI nageoHa- £ .7
NPSKEHHOCTH (HMKHUE rpaguk) B ocagkax % sl
ckB. BDP-99 B mnepuox muBepcum Xapamu- 2
As0—Marysma. g 457
T -90
- Xapamunbo Marysima
] -
CyIIECTBOBAHHEM BO3MOXKHOCTH MHBIX HHTEpPIpe- , - z
Tauuil TONYYEHHBIX PE3y/IbTATOB, BO3MOXHOCTE S | =
HMCIOIB30BAHMA IAJICOHANPSIKEHHOCTH OaiKaib- az:: | §
CKHX OCAaJIKOB JUI CO3aHMs BO3PACTHBIX MOAENEH X
OCTaeTCs CIIOPHOM. E
Jl1s oTpeska, B KOTOPBIH IIoNaja CMeHa Io- % .
JIIpHOCTH XapaMuibo—MatysiMa, BHIHO YMEHB- % - |
IIEHHE BEJHYMHBI HANpsHKEHHOCTH B Iepuod MH- L | | . | :
BEpCUM NPHOIM3UTENBHO B 5 pa3 OTHOCHUTENLHO | ' [
«cnokoiHoro» uuTepBana (cM. puc. 7). Ilpu conoc-
TaBJICHHH IOJyYEHHOH BPEMEHHOH 3aBUCHMOCTH 200 J 2; 0 ! 2'20 J 2:'30 ! 2‘;0 ! 2%0

NaJ€OHANPSDKEHHOCTH C TpaMKOM HAKIOHEHHS Fny6uHa,

BHJIHO, YTO Ha IMHI00OPa3HbI OTPE30K KPUBOH Ha-

KJIOHEHHS TIPUXOJATCS MHHUMAJIbHBIE 3HAYEHHS MaJCOHANpPSHKEHHOCTH, YTO, KaK MbI )K€ OTMEYalH BBILIE,
SIBJISIETCS TIPU3HAKOM MHOTOKPATHOHM CMEHBI MOJISIPHOCTH B TedeHMe MHBepcuu Xapamunbo—Marysama. ITo-
06HOE TOHKEHNE TAIEOHANIPSHKEHHOCTH POMCXOIMIIO U BO BPEMs 3KCKYPCOB (CM. Hipke). Taxum obpasom
M3MEHEHHEe HAKJIOHEHMS MarHUTHOTO IONS 005A3aTENIBHO OTPaXKaeTcs IMOHMXKEHHBIMU 3HAYEHHSIMH MHTEHCHB-
HoctH noist. C Apyroit CTOPOHBI, HENb3sl HE OTMETHTb, UTO 0OPATHOE YTBEPIKIEHHE, CTPOTO IFOBOPSI, HEBEPHO:
NOHWKEHHBIE 3HAYSHHUs HANPSHKEHHOCTH MOTYT HaOMIOJATHCSA M B MHTEpBaJlax ¢ IOCTOSHHBIM HanpaBleHHEeM
MarHMTHOIO IOJIA.

3KCKYPCBI

3Hast CKOPOCTH OCAJKOHAKOIUIEHHs, PACCUUTAHHYIO 110 OuocTpaTurpaduueckum uccnenosanusam [Khur-
sevich et al., 2005] (16.15 cM/TbIc. 1€T), MBI BBEIAETHIN 4 SKCKYpCa Ha KPUBOH MaJIEOHANPSIKEHHOCTH JUIS BEpX-
He# yacTH ocafkoB ckB. BDP-99: Jlamnamm, bneiik, busa-1 u busa-3 (35—45, 110—130, 180—200 u 360—
390 ThIC. JIET COOTBETCTBEHHO). MECTOMONOKEHHE IKCKYPCOB OIPENeNSUIOCh 10 MUHUMAIbHBIM 3HAYEHUAM
[aTeOHANPsHKEHHOCTH. Ha KpHBO# HAKIOHEHHS eCTECTBEHHOH OCTATOYHOH HAMAarHUYEHHOCTH OCAJKOB JaH-
HEIE SKCKYpChI 0OHapyXUTh He TPEACTAaBIIAETCS BOBMOXKHBIM, XOTs B ckBaxkuHax BDP-96 u BDP-98 wacts u3
Hux Obl1a 0OHApY)KeHA HMEHHO N0 YMEHBIICHUIO HAKJIOHEeHHUst MarHuTHOro nons [Komrexrus. .., 1998, 2000].
D10 B OuepenHOMW pa3 MOATBEP)KAAET HEOOXOMMMOCTH HCCIEIOBAHMS TNAICOHATIPSHKEHHOCTH OCAI0YHbIX
paspe3osB.

BBIBO/IbI

TIpo6neMsl, BO3HHUKIIKE TIPH AATUPOBKE ocazka ckB. BDP-99 Ha 0cHOBe MCKIIOMUTENIBHO T1aNe0MarHuT-
HOTO METOJa, MOKa3ali He0OXOAUMOCTh KOMIUIEKCHOTO MOAX0Aa K 110J00HOMY BUIY HCCIENOBaHUIL: JIr000i
METOJ] UMeeT OTPaHUYEHHYI0 00JacTh MPHUMEHEHUS U TONBKO COBMECTHOE UX MCIIOJb30BAHHE MO3BOJSET J0-
CTUTHYTb YZIOBJIETBOPHTEJBLHBIX PE3YIbTATOB.

Ocanxu 03. Baiikan, nonyueHHsre B xofe 6ypenus Ha IToconbckoil 6aHke, SIBISIOTCS IPUIOJHBIM MaTe-
PHAJIOM /15 U3YYEHHs] OTHOCHTENLHOM MaJeOHANPSYKEHHOCTH. DTO CIIEYET U3 COMOCTABUMOCTH PE3YJILTATOB,
IIOJTyYEHHBIX B XOJi¢ HOPMHPOBKH OCTAaTOYHOH HAMATHHMYEHHOCTH HA BEJHMYMHBI KaK HayajabHON MarHMTHOM
BOCIIPHMMYMBOCTH, TaK X HOPMaJIbHOI HAMarHH4YEHHOCTH, CO3[aHHOI B TIOCTOSHHOM IIOJIE.

B03MOXHOCTh HCIIONB30BaTh NAJCOHANPSHKEHHOCTh KAaK HE3aBHCHMBIH METOZ HaTUpOBaHus Oaikalib-
CKUX OCaJIKOB OCTaeTcs CIOPHOH. B To ke Bpems onpeneneHe 3KCKypcoB ¢ TIOMOIIBIO JAHHBIX IO MHTEHCHB-
HOCTH MarHUTHOTO IOJIsi, HECOMHEHHO, 00JIee JOCTOBEPHO, YE€M MPU HCIIOIB30BAHUH TONLKO KPUBOH HAKIIOHE-
HUS.

Bo Bpems uHBepcur XapaMunbo—MaTysiMa, paBHO Kak M BO BpeMs SKCKYpPCOB, BEIIMYMHA NajeOHAps-
JKEHHOCTH YMEHbIIanach B 5 pa3 u 6onee OTHOCHTEILHO NEPHOAOB 6e3 cMeHbl NonApHOCTH. OTpe3Ky ¢ MHHH-
MAaJIbHBIMU 3HAYEHUAMHU INaJeOHATPSHKEHHOCTH COOTBETCTBYET NMUI000pa3Hblil y4acToK Ha rpadyke HaKIOHEe-
HHUS MarHUTHOTO IIOJIA, YTO MO3BOJIIET CAENATh BLIBOJ O TOM, YTO MHBEpcHs XapamMuwibo—MatysiMa nmpo-
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Jomkanacs npubansurensHo 10 TeIc. JeT, 9to cornacyercs ¢ ganHeivu 1.3, I'ypapus ¢ coaBropamu [2002] mo
paspesy amxmwKpeHuHCKo! cBUTHI (TypxMenns). OHako HU3KHE 3HaY€HNS HAIIPSHKEHHOCTH IOJIsl MOI'Y T BCTpe-
4aThCA U B MEPHOMBI OJHOHANPABIEHHOM IONPHOCTH, TaK YTO JaHHbIH BOIPOC TpebyeT JajibHEH1Iero usyye-
HHSL.

B zawnouenne s xody BrIckaszaTh O1arojapHOCTh BCeMy KOJUIEKTHBY OYpOBUKOB, 03 KOTOPLIX HE ObLI0
Obl MaTepHana s HAacCTOAIIEro ucciaeoBanus; B.A. KpaBunHCckoMy, AaBLIEMYy I10J€3HbIE PEKOMEHJALHUU B
camoM Hawane Hanmucanus cratey; H.A. CanoBHHKOBOI 32 pegakTopckylo mpaBKy TexkcTa; M.3. Xysuny, yxa-
3aBlIEMy, Ha Kakie 0COOEHHOCTH METOAUKU HeoOXOmuMo czenars akieHt; J.B. Metenkuny, riay6oko BHHK-
mieMy B paboTy B XOZ€ PeHEH3UPOBAHUS U AABIIEMY LieHHbIC PEKOMEHJAINY 110 €€ YIIy4IeHuUIO.

Pa6ota BeInonHeHa npH nojepxkke rpanta PODHU 07-05-01053-a.

JIMTEPATYPA

Baaunosa B.C. Cratuctuka B Bonpocax u orBeTax: yued. nocobue. M., 2004, 344 c.

Boabsmakos B.A. O rioy6use ¢pukcaiui najeoMarduTHOM 3aIMCH B KIIMMaTOCTPaTArpahieckom 1osio-
KEHHH MHBepcuH Matysma—DbploHec B I1y0okoBoAHbIX ocankax // @usuka 3emmn, 1999, Ne 6, ¢. 93—96.

I'ypapnii I'.3., I'ap0Oy3enxo A.B., Xa3aposp X., Tpy6uxuu B.M. ['eomarautHoe 1ojie Bo Bpemsi HHBEp-
cun Pannsas Xapamuieo (3anannas Typkmenus) // @usuka 3emnu, 2002, Ne 7, ¢. 72—83.

KosnexkTuB ncrionnureneit balikanbckoro 6ypoBoro npoexra. Pe3ynbraThl OypeHus neproi CKBa)HHbI
Ha o3epe baiikan B paiione Byrynbaeiickoi nepemsruku // ['eonorus u reodusuka, 1995, 1. 36 (2), c. 3—32.

KonnexTus yyacTHuKoB npoekTa «baiikan-0ypenue». HenpepsiBHas 3amuch KIMMaTHYECKUX U3MEHE-
HUH B OTJIOXKEHHUAX o3epa Baiikan 3a mocnenuue 5 munnonos jaer // I'eosorus u reodusuka, 1998, 1. 39 (2),
c. 139—156.

KosrekTus yyactHukoB mnpoekta «balikan-6ypenuer. [lozanexaiino3oiickas naneoxauMaTudeckas 3a-
MHCh B OcajKax o3epa baiikan (mo pesynabraram ucciaegoBanns 600-MeTpoBoro KepHa riybokoro Oypenmus) //
I'eonmorus u reogusuka, 2000, . 41 (1), c. 3—32.

KonuexTus yyactHukoB npoekta «baiikan-6ypenue». Beicokopa3speluaomas ocagoqHas 3aich 1o Kep-
Hy riybokoBozHOro 6ypenus Ha [Toconsckoit 6auke B o3epe Baiikan (BDP-99) // T'eonorus u reousuka, 2004,
T. 45 (2), c. 163—193.

ITerposa I'.H. PeanbHOCTb OTpaXXeHUsI HF3MEHEHUH TTaeOHAIPHKEHHOCTHA T€OMATHUTHOI'O 110151 B MAJICO-.
MAarHUTHBIX 3alICAX 0CaR04HbIX opoa // Ousuka 3emun, 1998, Ne 8, ¢. 23—29.

ITerposa I'.H., Inaunenko O.B., PacionoB O.M., Tpy0uxun B.M. I3MeHeHre MarHuTHOIO MOMEHTa
3emnu ¥ KMMarta B mielcroueHe // Poccuiickuii xxypHain Hayk o 3emine, 1999, 1. 1, Ne 6.

Ieuepcknii .M. [TaneomMarauronorus, nerpoMarauronorus u reoyorus. M., U®3 PAH, 2006. http://
paleomag.ifz.ru/books/Pechersky.htm

Iocnenona I'.A. DKcKypchl T€OMarHUTHOTO T0JIS XpoHa bpronec u rnobanpHele KIMMAaTHIECKHE H3ME-
nenus // Guzuka 3eman, 2000, Ne 8, ¢. 3—14.

Iocnenosa I'.A. O reoMarHUTHBIX 9KCKypcax // @usuka 3emin, 2002, Ne 5, ¢. 30—41.

Xypcesuu I'.K., Kapa6anos E.B., IIpoxonenxo A.A., Buabamc 1.®@., Kyssmun M.HU., ®enens C.A.,
I'so3akoB A.H., Kep6ep E.B. [letanbHas quatomoBas 6noctpaturpadus ocankos o3epa baiikan B smoxy Bpio-
HEC U KJIIMMaTH4YecKue GakTopsl BUnoobpasosanus // I'eonorus u reodusuxa, 2001, 1. 42 (1—2), c. 108—129.

BDP-99 Baikal Drilling Project Members. A new Quaternary record of regional tectonic, sedimentation
and paleoclimate changes from drill core BDP-99 at Posolskaya Bank, Lake Baikal // Quatern. Intern., 2005,
v. 136, p. 105—121.

Channell J.E.T., Xuan C., Hodell D.A. Stacking paleointensity and oxygen isotope data for the last
1.5 Myr (PISO-1500) // Earth Planet. Sci. Lett., 2009, 283, p. 14—23.

Gradstein F., Ogg J., Smith A. A geological time scale. Cambridge, 2004, 610 p.

Guyodo Y., Valet J.-P. Global changes in intensity of the Earth’s magnetic field during the past 800 kyr //
Nature, 1999, v. 399, p. 249—252.

Khursevich G.K., Prokopenko A.A., Fedenya S.A., Tkachenko L.I., Williams D. Diatom biostratig-
raphy of Lake Baikal during the past 1.25 Ma: new results from BDP-96-2 and BDP-99 drill cores // Quatern.
Intern., 2005, v. 136, p. 95—104.

Opdyke N.D., Channell J.E.T. Magnetic stratigraphy PDF. International Geophysics Series, 1996, v. 64.
Academic Press, New York, London, 1996, 360 p.

Pexomenoosana k nevamu 26 dexabps 2012 . Iocmynuia 6 pedakyuio
M.B. Memenxunoim 15 oxmsiops 2012 2.

1802



