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B craTbe fleTanbHO ONUCcaHbl IBE KOJMOHKH NOHHBIX OCAJKOB, PaclONOXKEHHbIE BOIb EHNcelickoro npo-
¢uns Ha rore Kapckoro mopsi: BP00-23/7 u BP00-7/6. I1puBefeHs! JaHHbIE 00 UX IPaHYJIOMETPUIECKOM
COCTaBe, KOMIIIEKCAX TJIMHUCTBIX U TSXKENbIX MUHEPAJIOB, O paclpefeleH!y OONbLION IPYIbl XUMHUYEC-
KUX 3JIEMEHTOB. [1711 06eUX KOJIOHOK MMEIOTCs paflioyIiepOoAHbIe TaTHPOBKH, MOJIyYEeHHbIE METOMIOM YyC-
KOPHTEJIBbHOU Macc-CIEKTPOMETPUH U CBUIETENBCTBYIOLINE O TONOLEHOBOM BO3PACTE BMEUIAIOLIUX OTIIO-
>KeHHH. [I0MOTHUTEIbHO UCIIOIB30BaHbl INTEPaTypHbIEe MaTEpHabl O (PU3NIECKUX CBOMCTBAX U (pOpaMUHH-
(bepax. BoisiBneHa danuanbHasi IPUHANIEXKHOCTb BbIENIEHHBIX JIMTOCTPATUrpahuuecKuX HOfpa3aeICHUl.
ITo pa3snu4YHBIM HHAMKATOpPaM PEKOHCTPYUPOBaHA UCTOPUS PEYHBIX BHIHOCOB EHMCES B TONOLEHE.

Peunoii croxk B CeBepHblil JleqoBUTBII OKeaH
OKa3bIBaeT CHJIBHOE BIUSHHE HAa (POPMHUPOBAHKE
MOPCKOTO JbJla, CTPaTU(PUKALUIO BOXHON TOJIIIH,
TEePMOXAJIMHHYIO UUPKYJSILUIO U IPYTUe CBsI3aHHbIE
¢ kmMaToM ApkTuku napameTtpsl. Ha Exnunceit npu-
XOJIUTCSI HOUTH YETBEPTh €KETrOJHOI'0 PEYHOI'O CTO-
Ka B 9TOT okeaH [Aagaard, Carmack,1989], moaTomy
OYEBHHO, YTO UCTOpUs cTOKa Exncest upe3BbruaitHo
BaKHA [JI IOHUMAHUS NAJIEOKIMMaTa APKTUKH.

B Teuenue gIMTENBHOrO BPEMEHM U3yUEHUE Ie0-
noruyeckoit ucropuu Kapckoro Mopst B KOHIIE IIJIeH-
CTOLIEHAa-TOJIOLIEHE CMIEP>KUBAIIOCh OTCYTCTBUEM Ce-
pbe3HOIt reoxpoHosornueckoi 6asel. [Ipuxopunocs
KCHOJb30BaTh JUTOJIOro-cTpaturpaguueckue [Ko-
mesesa, SmuH, 1999] unu skocTpaTurpapuyeckue
[JIeButan u fip., 1994] nocrpoenust. Jlutp HaunHasi ¢
BTOPOII MOJIOBHHBI 90-X rOf[0B MPOIIJIOrO BeKa MOsIB-
JSIFOTCS MyOJNMKalUK Ha JaHHYIO TeMY, OCHOBAHHBIE
Ha pafinoyTriIepOHbIX JaTUPOBKAX, MOIYYEHHBIX Me-
TOAIOM YCKOPHUTENBHON Macc-cieKTpomeTpun [JleBn-
TaH u fip., 2000; Hald et al., 1999; Polyak et al., 1997,
2000, 2002; Stein et al., 2002]. B aTux ny6aukanusx,
B YaCTHOCTH, OTMEUEHO, YTO B Hauaje rojioleHa Ha
Oonbieit yactu Kapckoro Mopst ocagkoOHaKOIJIEHIE
MIPOUCXOAMIIO C MOBBIIIEHHON CKOPOCThIO, OOYCIOB-
JIEHHOH MOIIHBIMU PeYHBbIMU BeIHOCamMu O6u u Exn-
cesi. 3aTeM CKOPOCTH CeJUMEHTALM 3aMETHO CHU3H-
JIUCB.

XUMIUECKOMY U MUHEPATLHOMY COCTaBY JJOHHBIX
ocagkoB Kapckoro Mopst MOCBSIIIEHO TOBOIIBHO MHO-
ro ny6nukanuii [benos, Jlanuna, 1961; I'ypeuy u ap.,
1994; Gurevich, 1995; Schoster, Stein, 1999; Siegel
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et al., 2001a, b; Levitan et al., 1996, 2002]. Ognako
MoKa HeT HU OJHON paboThl, B KOTOPOH paccMaTpu-
BaJlach Obl 3BOIIOLUSI XMMUYIECKOTO U MUHEPAIIbHO-
ro coCTaBa JOHHBIX ocafkoB Kapckoro Mopsi, ocHo-
BaHHAs Ha HAJIe3KHOI I'€OXpOHOJIOrMYEcKoi 6a3e 1
CBsI3aHHAs C MCTOPHEH CeJUMEHTAIMd B TOJIOLEHE.
B nmpepnaraemoil craThe OTMEUYEHHBIE INPOOJIEMBI
ocBearoTcsl BrepBble. Oco6oe BHUMaHKE YAEIEHO
HUCTOPHH PEYHBIX BBIHOCOB EHuces, OCHOBaHHOH Ha
NU3Yy4YCHUU JIUTOJOTUYECKUX, MUHECPAJTOTrnICCKUX,
FEOXUMHUUYECKUX M — MO JINTEPATYPHbIM AAHHBIM —
MUKPONAJEOHTOIOIMYECKUX HHANKATOPOB.

®AKTUYECKUN MATEPHAIIL,
METOIbBI NCCIIEHOBAHUA

ABTOpamu U3y4eHbl JOHHBIE OCAJIKU U3 ABYX KO-
JIOHOK €HHUCENCKOro mpoduits, momydeHHbIX B 2000 . B
xone pefica HUC “Axapgemuxk bopuc Iletpos” mo
poccuiicko-repmanckomy mnpoekty SIRRO: BPO0O-
23/7 (koopmuHaThl 73°28.5" N, 79°51.3" E; rnybuna
mops 33 m) u BP00-7/6 (koopmuHater 74°39.5" N,
81°08.5 E; rmyouna mops 38 m). [Tomumo Makpoonu-
CaHUU U pe3yJbTATOB UCCIEJOBAHUSI CMEP-CIAUIOB
[Stein, Levitan, 2001] On11M UCIONAB30BaHbl JaHHLIE
MO BJIAXKHOCTH M IUNIOTHOCTHM HAaTypaJIbHOTO OCajiKa,
moy4yeHHble BecoBbIM cmocobom [Kodina et al.,
2001]. I'panynoMmeTpuuecKuil aHalIu3 KOMOUHHUPO-
BaHHbIM MeTofioM 1o B.I1. ITetenuny [1967] Bbinomn-
HeH B AHanmutnueckon nabopatopuun MO PAH nop
pykosopctBoM B. I1. Kazakosoii. [Ins ny4iiero co-
MOCTABJICHHS C PE3yIbTaTaMH COOTBETCTBYIOIINX HC-
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JJEBUTAH wu ap.

Ta6anma 1. PaguoyrieponHblit Bo3pacT 06pa31ioB PaKOBHH IBYCTBOPUYATHIX MOJIIIOCKOB Portlandia

JIa6. Homep Kosonka TOpH30HT, cM Bec, mMr ABC 14C Bospacr, et
AA44370 BP00-07/6 240 77 —2.76 4185 +/— 43
AA44371 BP00-07/6 645 108 —-2.86 7482 +/— 50
AA44372 BP00-23/7 137 79 —4.04 8607 +/-50
AA44373 BP00-23/7 290 36 -5.00 8891 +/— 62

CIIEJOBAaHMIl HAIIMX HEMENKWX KOJUIeT B KadecTBe
TpaHUILI MeEXJy TIeCUYaHbIMH U aJIeBPUTOBBIMHU
¢pakuusimMu npunaTa BeauuyuHa 0.05 MM, a Mexnuy
aneBpuToBbiMU U neauToBbiMu — 0.002 mM. Ha3zpa-
HUSI TUTOJIOTMYECKUX THUIIOB OCAJKOB JIJaHbI B COOT-
BeTcTBUU C kitaccudukanueit B.T. dponosa [1995].

PapnoyriaeponHblil aHANIN3 METOIOM YCKOPUTEb-
HOH Macc-CleKTPOMETPHH BBINIOJIHEH HAa YCKOPUTEE
yHUBepcuTeTa mrara Apu3oHa no rpanry [lonspHo-
ro Hay4JHO-HccnegoBaTeabckoro nenrpa beppa. Hc-
CIIEJOBAaHNIO TOABEPIINCh PAaKOBHHBI ABYCTBOpYA-
TBIX MOJUTIOCKOB Portlandia arctica. Pe3ynbTaThl
npuBefieHbl B Ta0a. 1. [Ing nocnepyroommx pacyeToB
MOJTy4YeHHbIE JaTUPOBKM CKOPPEKTHPOBAHbI Ha BO3-
pact pesepByapa — 440 ner [Stein et al., 2002], a 3a-
TeM TpaHc(OpMUPOBaHbI B KaJICHAAPHBINA BO3PACT B
COOTBETCTBUHM C METOMKOI [Stuiver et al., 1998]. [1a-
Jiee B TEKCTE CTAThH BCE NAaTHUPOBKU HaHbI B IIKaJe
KaJIEHAapHOTr'0 Bo3pacTa (JIeT TOMY Ha3afm).

IIns  XapakTepUCTHKM XUMUYECKOro cocTaBa
ocagkoB B '[EOXMU ncnonbs3oBaHbl JaHHBIE HHCTPY-
MEHTAJIBHOTO HENTPOHHO-aKTHBAJMOHHOI'O aHAJIH-
3a, METOJUKA KOTOPOro omucaHa panee [Koiecos,
1994]. Kpome TOro, KOHIIEHTpaluu psiia 3IEMEHTOB
OIpefeNIeHbl METOfaMH WHAYKINOHHO-CB3aHHOI
ma3Mbl 1 aToMHOH abcopouun [Cenbix u ap., 2000].
J11s1 HOTIOJTHUTENBHON XapaKTEPUCTUKN U3YYEHHBIX
OCaJKOB IIPUBJIEYEHbI PE3YyJAbTAThl MOIYKOJIAYECT-
BEHHOT'O ONpENeNIeHUs] YNCIEHHOCTU OEHTHYECKUX
¢opamuandep [Ivanova, 2001], a Takke pe3yabTaThbl
aHaAJIN30B KOMIUIEKCOB IVIMHUCTBIX W TSDKEIBIX MUHE-
pajioB, BBINOJHEHHBIE, COOTBETCTBEHHO, B.B. Kpyn-
ckoir 1 M.B. byprman. I'nunucTele MUHEpallbl aHa-
nu3upoBanuch Bo ppakium MmeHee 0.001 MM, a Tske-
able — B TsDKeJoi Topdpakuuu  (BBIJEICHHON
6pomoopmom ¢ n = 2.89 r/em?) ppakuuu 0.1-0.05 mm.

PE3YJIBTATBI U UX OBCYXJEHUE
Koaourxka BP00-23/7

B EHuceiickoM 3anuBe B HaIpaBJIE€HUHU C Ora Ha
CeBEP MOXKHO BBIIEJINTH CleAyonye QanyuaabHble
30Hbl COBPEMEHHBIX OCAJIKOB: HA3€MHYIO [IEJIbTY,
HNOABOJIHYIO JENbTY, MIPOKCUMANbHYIO 30HY Mapru-
HaJbHOTO (PUIBTPA, IENOLEHTP U AUCTANBHYIO 30HY
MaprusajibHoro ¢unsrpa (puc. 1). Paccmarpusae-
Masl KOJIOHKA PaclOJIOKEHA B JUCTAIBHOU 30HE.

JINTOJIOI'MA U ITOJIESHBIE UCKOITAEMBIE  Ne 6

JIutonormueckuil 1 rpaHyIOMeTpHYeCKHIl COCTAB.
B koil0HKe BbIfieNIeHbl CIEAyIole JUTOCTpaTurpa-
(puyeckme rToOpu3oHTHI (CBEPXY BHU3):

0-85 cM — mecuaHuCTO-aIeBPUTOBAS TJIMHA C TPO-
CJIOEM TIECYaHO-aJIEBPUTOBOM TIIMHBI B CPETHEN Jac-
TH TOPU30HTA; [BET OCafIKa BAPbUPYET OT OJIIMBKOBO-
CEpOro M TEMHOTr'O OJIMBKOBO-CEPOTO JI0 YEPHOTO.
B ropuszonte 0-25 cM BcTpedeHbl jBa 0010MKa Ape-
BeCHHbI pa3MepoM 1-3 cM, a Ha ypoBHe 24 cM — AeT-
PUT IBYCTBOPYATHIX MOJUTFOCKOB. Hauunas ¢ 25 cMm
BHH3 110 pa3pe3y OTMEYaroTCs YepHbIE MSITHA THAPO-
TPOUJIUTA, pa3BuTa OMOTYypOANMs MAJOi U CpefHen
MHTeHCUBHOCTU. [loJ MUKPOCKONOM BHUJHO, 4YTO
ocagku npuMmepHo Ha 50% cOCTOAT U3 TIIMHUCTHIX
MuHepaios, Ha 25-30% u3 kBapua u Ha 10-15% u3
MoJieBbIX mmaToB. B Bepxuux 25 cM 1o 5-7% ocanka
COCTaBJISIFOT OOJIOMKH TOPHBIX TOPOJ W TSKENbIe
MUHEpalbl, a HIKE UX KOHLUEHTPAIMK HE TpeBbIIIa-
10T 3-5%, NPUCYTCTBYIOT TaKKe AUATOMEN U PACTU-
TeJbHbIE OCTaTKU (MeHee 5%). B ropu3oHTe 4uciaeH-
HOCThb OeHTHuYeckux ¢opamMuHudep OIEeHUBAETCS
KaK peakas (T.e. 2-5%).

Copep:xaHue necuaHbIxX ppakuuii (puc. 2) B BEpx-
Hux 60 cM Konebnercsd ot 13 mo 20%, a HUXe pe3Ko
nagaeT 10 8%. KoHnenTpanus aneBpuTa, HaIpOTHUB,
BO3pacTaeT K OCHOBaHMIO ropu3oHTa ot 27-30 fo
34%. CopepxaHue neauTa cTabWIbHO — 52-57%.
B BepxHUX 25 cM BIaXKHOCTH PE3KO MafaeT oT 52 10
40%, a Huxe pacteT g0 50%. I1IOTHOCTH OCaiKOB
MTOCTENIEHHO YBEININBAETCS BHU3 IO pa3pesy ot 1.20
no 1.40 r/em?.

Takum oOpa3oM, IO COBOKYIHOCTH MMEIOLIUXCS
JNaHHBIX paccCMaTpPUBAEMBbINl TOPU30HT MOKHO TIOJI-
pa3fenuTs Ha iBa nogropuszoHTa — 0-25 u 25-85 cm.

85-335 cM — aJeBpUTOBO-NIEINUTOBBIE WIIbI OJIUB-
KOBO-ceporo 1sera. Ciou OCajKoB YEpHOIrO IBETa
MOIIIHOCTBIO 2—4 cM pa3BUThI B UHTepBanax 144-159
n 183-192 cm. [JeTpuT ABYCTBOPOK BCTpEYEH Ha
ypoBHsx 88, 120, 137 u 290 cM. XapakTepHbI OOHIIb-
HbI€ MSTHA U NPUMa3KK TUIPOTPOUIINTA, yMEPEHHAs
unu cunbHas 6uotypoauus. [1o cpaBHeHUIO C BhIlIE-
JeKalliM TOPU30HTOM 3aMETHO MEHbIlIe KOHIEHT-
panysi KBapla, a cofepxKaHHue INIMHUCTBIX MUHEpa-
JIOB M PACTUTEIBHBIX OCTaTKOB CYLIECTBEHHO BBIIIIE.
Ot 90 o 230 cMm coxpaHsieTcs: pefikasi YUCIEHHOCTh
OeHTHYeckux (popaMuHudep, a HUXKE IO pa3pesy
OHa Bo3pacTaeT 0 00bIuHoI (T.€. 5—10%).
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Puc. 1. Pacnionoxxenne reonorndecknx crannuii Ernceiickoro npodmist B Kapckom Mope.
1 — MaprusanbHblil GUIBTP: I — JUCTaNbHAsA 4acCTh, 2 — AENOLEHTP, 3 — NPOKCUMAaJIbHas YacTh; 2 — [ieNbTa.

ITo rpanysOMeTpHYECKOMY COCTaBY HAMEUaIOTCs
nBa nopropmsonta: 85—175 u 175-335 cm. B nepBom
13 HUX COfiep>KaHMe TecKa MajjaeT BHU3 MO pas3pesy
ot 8 o 1%, anespura — ot 36 10 28%, a KOHIEHTpa-
1usl meauTa Bo3pactaet ¢ 57 mo 72%. Huxe copep-
KaHue necka cnabo Bapsupyet ot 0.7 1o 2.1%, cym-

JIMTOJIOTYA U MOJIEBHBIE NCKOITAEMBIE  Ne 6

MapHasi KOHIIEHTPAIUs alleBPUTOBBIX (PpaKIil yBeln-
ynBaeTcs BHU3 Mo paspe3y oT 30 o 38%, a nenura —
ymensblaeTcs ot 70-72 no 61%, npuyem 3To yMeHbIIIe-
HHUE CTaHOBUTCSl 6oJjiee YeTKO BbIPa’KeHHBIM, HAUH-
Has ¢ 230 cM, BO3MOXHO, 3a CUET BO3pacTaHus OCTaT-
KOB (popamunugep. B BepxHeM mnopgropusoHTe

2004



*g0MO0INTOW X191ehdoaroAal iaangoNMed —  ‘m31091 sr19goLndaorre U 19Lndgore OI9THRhISU-OLOMHAL — ¢ {I9HULLI 91990Ludgo1B-OHRRIIII — 7 {I9LH 91990LULII-og01udaore — |
‘(1 ‘roel ‘wo) mwigodureY srgHrodoraioulred 1gHeERNA HWeNradr)) ‘19LHOeudod auoonudedinLedioornr — AT
‘goredoHn x19doro>oH XuH € euHoIAadmoRd 1 //£7-00dd WIHOLOY G03IBI0 GBI000 HITHHIGILOJMOY g "M

v
B Al
- I r
L : 1688 [: L€
E—— ->
So=
— = —
— = —
=== -
. L ——— a L
o
= g
S 8 =
<
m 3 I =y
s i g E
= 2 ;
% =
= @]
- 4 -
¢} :
= :
g L098 x
= >z
W”
N g R
E
=
S
S
I
v i Io
0S v 0€ 0C 01 0 z 0 _ _ o _ _
001 0S 0 001 0S 0 exnLoundoryedex
. . . LUIL]/LALIOND) —Sf— (9"110) 1rredonmN (9"09) 01900 KeNOOhHIOLOLU][
(%110) —¥—(%'H10) —o— (%'HIO0) - - @ - - - m-- (%110 QI9LOUHHL, | mioohud LowAHeL |
19rredoHnIN Lowme, 19HINOAHIOHHITS] rotuie rfodou x19Hdoa L/€c-oodd
o19uAd oraudof, /I9HOOMOdHIIOHALTY] IDINOLQ )

654

2004

o 6

JINTOJIOI'A U ITOJIE3HBIE NCKOITAEMBIE



NCTOPHS TOJIOLIEHOBOM CEAUMEHTALIUU

BIIa3KHOCTB OCaJKa NPaKTHIECKH HE MEHSIETCsl, HaXO-
psick Ha ypoBHE 50-52%; NJIO0THOCTD 3€Ch YMEHbIIA-
ercst ¢ 1.40 o 1.20 r/cm® Ha yposHe 130 cM, Mexmy
130 u 140 cM ckaukom Bo3pacraet o 1.47 r/cm® u Hu-
K€ 0 pa3pesy coxpaHsieTcs 6e3 u3MeHeHnil. B Hu-
SKHEM MOJTOPHU30HTE BIaXXHOCTh 50-52% coxpaHs-
etcs 1o 230 cM, HuKe pe3Kko yMeHblaeTcs 10 42%, u
BHM3 10 pa3pesy pacteT g0 50%. IInoTHOCTh cocTaB-
astet 1.47 t/em?, 06pa3syst HeGONBIIOH MaKCUMYM (J10
1.50 r/cm?) Ha yposHe 280 cM. B cymme umeromuecs
MaHHbIE MO3BOJSIIOT BBIEIUTh TPHU NOJTOPU30HTA:
85-175, 175-230 u 230-335 cm.

335-374 cM — necyaHo- ¥ IEeCUYaHUCTO-aJIEBPUTO-
Bble IiuHbI. Ocaiku UMEIOT OJIMBKOBO-CEPBIN LIBET,
cnabo 6uoTypOupoBaHbl. B HUX 3aMETHO yMEHbIIA-
ercsi cofepxkaHue TIJIMHUCTBIX MUHEPAJOB, PE3KO
BO3pACTaeT KOHILEHTpanusi 0O0JIOMKOB TOPHBIX IIO-
POA ¥ TSIKEJIBIX MUHEPAJIOB, BKIIIOYasl YEPHbIE PYA-
Hble. OTMeueHbl pefkue OeHTuuyeckue (popamMuHU-

¢depsl.

B ocapgkax ropu3oHTa coiep>kaHue ecka B Cpefi-
HeM coctaBisieT 14-16% , aneBputa — oT 33 no 38%.
CopepxaHne mnennuToBoil (pakuuu paBHO 50%.
BnaxnocTs cBepxy BHU3 yMeHblnaeTcs ¢ 50 go 24%.
IInotHocTs paBua 1.47 r/cMe,

374427 cM — INIMHUACTO-NIECUYAHbIE AJICBPUTHI 1 (B
OCHOBaHUM pa3pe3a) [IIUMHUCTO-AJIEBPUTOBbIE NECKU
OJIMBKOBO-ceporo Ingeta. OTiOXeHUs 0O0JafaroT
YETKO BbIPa>KEHHON FOPU30HTAIBLHO-CIIOUCTOM TEKC-
TYpOH ¢ MOIIIHOCTBIO CIIOMKOB 1-2 cM. B HUX oueHb
MaJio TJIMHHUCTBIX MuHepanoB (1o 5—-10% B 3aboe).
OOG10MKHU FOPHBIX MOPOJI COCTABISIIOT 0 25%, PE3KO
MOBBIIIIEHa KOHIEHTPALUs TSKEIbIX MUHEPAJOB U
MpEKHe BCETO — YEPHBIX PYyAHBIX. [JOBOJIBHO MHOTO
PaCTUTEJIBLHBIX OCTATKOB M MAHLUPEH IPECHOBOAHBIX
puatoMeil. benTuyeckue popamMuHudepbl OTCYTCT-
BYIOT.

B aneBpuTOBBIX POCIOSX COflepsKaHue MecKa Co-
craBiisieT 32%, a B mec4aHbIX — noxXoguT g0 44-47%;
ajeBpuTa, COOTBETCTBEeHHO, 6oisee 50 u 24-27%, a
nenauTa — g0 26—31%. K 3a6010 BI1asKHOCTH JOXOHAUT
1o 30%, a mnotHOCTh — A0 1.75 r/cM>.

Munepanbnbiii  coctaB. [lo paspe3y KonoHKH
KOMIUIEKC TIMHUCTHIX MUHEPAIOB BO (DpakIuu Me-
Hee 0.001 MM mOBONBHO OfHOOOpa3eH (cM. puc. 2).
CopnepxaHne cMekTHTa Koiebiercs oT 34.2 mo
44.3% (B cpepueM 38.3%), unnuta — ot 35.6 10 41.8%
(B cpegaeM 39.5%), kaonunuta — ot 6.8 mo 13.5% (B
cpegaeM 9.9%), xmoputa — ot 8.1 1o 15.7% (B cpen-
HeM 12.3%). CpepiHee CMEKTUT/UIIATOBOE OTHOIIIE-
Hue paBHo 1.0 (mpm 3TOM mopasistoIasl 4acTb 00-
pasnoB umeeT oTHoMIeHNe 0.9 1 BhIIIE), a XIIOpUT/Ka-
ONIMHUTOBOE OTHouIeHue — 1.2. OOpaiaeT Ha cebs
BHUMAaHUE CJIETKa MOBBIIIEHHOE CMEKTHT/UITUTOBOE
OTHOIIIEHNE B HMW3aX KOJOHKH U B MOBEPXHOCTHOM
cioe. [JOMUHHPYET XIOPUT-CMEKTUT-WIIIUTOBAST ac-
COLMaIHs.

JINTOJIOI'UA U1 ITOJIE3HBIE UCKOITAEMBIE  Ne 6
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Acconpanuu TsKeNbIX MUHEPANIoOB BO (ppaklyu
0.1-0.05 MM, HanpPOTUB, IEMOHCTPUPYIOT TOBOJILHO
OTYETINBBIN TPEeH/ (CM. puUC. 2): CHU3Y BBEPX IO pas3-
pe3y YMEHBIIIaeTCsl BeMYMHA KIMHOMUPOKCEH/3MH-
JOTOBOT'O OTHOILIECHUSI, @ TAKXKE COflep>KaHue KIMHO-
IUPOKCEHOB U, HE TaK YeTKO, YepHbIX pyAHbIX. Tak
K€, KaK ¥ JJIs1 CMEKTUT/UIIUTOBOrO, OTMEYEHO YBe-
JIMYEHNE KIMHOMUPOKCEH/3MUAOTOBOIO OTHOIICHUS
B IOBEPXHOCTHOM CJIO€ OCAIKOB U B HUXKHEI II0JIOBU-
HE KOJIOHKH. B cpefHell yacTu BTOpPOro ropu3oHTa
HabmroaeTcst o0oralieHne THAPOKCUIAMH XKeJle3a 1
3epHaMU B JKelle3ncTon obonouke. ObpaiaeT Ha ce-
0s1 BHIMaHNE 3aMETHOE BO3pacTaHKe B MOBEPXHOCT-
HOM CJI0€ OCaJJKOB KOHIIEHTPALHil TAKAX MAHEPAJIOB,
Kak 0as3anbTHYecKasi porosasi oOMaHKa, SHCTATUT-
rUnepcreH, cdeH, (QpIoopuT, aHAATYy3UT, MyCKOBUT,
CHJIJTIMAHHUT, a TAaKXXe OOJIOMKOB TOPHBIX IIOPO,.

Xumuuecknii cocraB. Hamu oTMedeHbl NSThH TH-
OB pachpefiesieHns] 0 pa3pe3y psjga XUMHIECKUX
3JIEMEHTOB U UX OTHOLIEHUIl: “necyanblil”, “aneBpu-
TOBBIN, “NIEINTOBBIN”, “TIOJEBOINNATOBLIN 1 “31H-
HoTOBbIN . Ha3BaHus faHbl B KABbIYKAX, IOCKOJIBKY
ABIIAIOTCSL yCIOBHbIMU. MTak, B “necyaHoM” Tuie
La/Yb oTHOI1IEHUE BO3pacTaeT B BEPXY U HU3Y pa3pe-
3a U YMEHBIAETCS B cpefHel dactu (puc. 3), 4To
BIIOJIHE €CTECTBEHHO, yUNUTHIBAsA F€OXUMUYECKOE TI0-
BEJICHUE JIETKUX U TSKEJbIX PEKUX 3eMeNlb, a TAKXKE
TPaHyJIOMETPUUYECKAN COCTaB OCAIkOB KOJIOHKW.
K “aneBpuToBOMY” THITYy pacnpepiesieHns ¢ 6oaee uin
MeHee MOCTOSIHHBIMU BeJIMYMHAMU KOHIEHTPAIUHU 110
paspesy otHocsTcs Zr, Cd, Ni, Ti; B aTOM THIIE Malio
MeHsroTcd Takke 3Hauenus Ce/LLa, Eu/Sm, La/Sm (cm.
puc. 3). HacTb 9TUX 3JI€MEHTOB ACHCTBUTEILHO KOH-
HMEHTPUPYETCS MPENMYIIIECTBEHHO B aJIEBPUTE, COIEP-
’KaHHe KOTOPOTO MO KOJIOHKE MOJIBEP>KEHO MEHBIIINM
W3MEHEHUSIM, YEM IIECKA WIIH IIEJINTA.

Ilo “menutoBOMYy” THMIy, T.e. C BO3pacTaHUEM
KOHIIEHTpaLUN B CpefHEll YacTh pa3pesa U yObIBaHu-
€M B BEPXHEU M HUXKHEH, pacnpeensieTcs: MHOXKECT-
BO anemeHToB: Al, Fe, Mn, P, U, Mo, Cu, Zn, Co, Cr,
Th, Sc, Yb, Lu (cm. puc. 3). Bugumo, oco6oe BHIMA-
HUe CleflyeT ynenuTts pacupenenenuto Al u Fe. [Tep-
BBIIl U3 3TUX 3JIEMEHTOB SIBHO COCPEAOTOYEH, IJIaB-
HBIM 00pa3oM, B KPUCTAJUIMUECKHUX pElIeTKax IiIu-
HUCTBIX MUHEpasoB. g Fe xapakTepHO HapacTaHue
koHHeHTpauuil ot 2.0-2.5% B OTIOXKEHUIX YeTBEp-
TOro ropu3oHTa Ao 6.0-6.5% B cepenuHe BTOPOro ro-
PH30HTA (B CBSI3U C 3TUM yYKa’KeM Ha BECbMa BbICOKHE —
nopsinka 20% copiep>kaHus ¥ TUAPOKCHAOB Xeje3a u
3epeH B XKEJIEe3NCTON 000I0UKE CPer TSXKEIbIX MU-
HEPAJOB CEPEAUHBI BTOPOTO TOPU30HTA). Y UATBIBAS,
4yTO HanboJiee BbICOKUE KOHLeHTpauu Al Habmrofa-
IOTCSI B OCajikaX BTOPOTrO TOPM30HTA MO BCEHl €ro
MOIIIHOCTH, TaKO€ “‘3ama3[blBaHie” MAaKCUMyMa KOH-
ueHTpanmii Fe o cpaBaenuto ¢ Al cinenyet oObsc-
HUTh XOPOIIO HU3BECTHBIM [JISI COBPEMEHHBIX 30H
CMEILIEHUS] PEYHbIX U MOPCKHX BOJ CABUIOM MaKCH-
MallbHbIX COfIEp>KaHMII 3Kejle3a B 0CajikaX B CTOPOHY
[ETOLEHTPa, Tie MPOUCXOAUT MacCCHPOBAHHbIN Hepe-
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Taomnma 2. CoaepxkaHue pegKo3eMelbHbBIX 3JIEMEHTOB (ppm) B ocagkax EHMceickoro MapruHaabHOTO (puiabTpa

onnble ocagku koiaoHku BP00-23/7 TpaHHOBbIIIe 6a3abThl OcafioumsIe TOPOTHL
oo fiyropar, | 7 o
ITauka 0-80 cm (n =7) |[Tauka 370-400 cm (n = 6) [Lightfoot et al., 1990] [Banamos, 1976]
La 30.0 17.3 6.9 35.5
Ce 56.1 32.0 16.5 67.0
Nd 23.2 13.2 11.2 33.0
Sm 6.53 33 3.21 6.7
Eu 1.19 0.47 1.11 1.24
Tb 0.95 0.62 0.65 1.0
Yb 2.28 2.86 2.36 2.95
Lu 0.37 0.25 0.36 0.45

xop Fe u3 uctunHO pacTBOpeHHO (pOPMBI B KOJLIIO-
UJIHYIO, ¥ OCaXKJeHUE eTro Ha THO B BU/IE KOJUTOMIHBIX
YACTUL] U XKEJI€300praHndeCcKuX coequHennil. B Exn-
CEMICKOM 3aJIMBE B COBPEMEHHYIO 30Xy TaKHUeE IpO-
L[eCChl MPOUCXOMST NMPH COJIEHOCTH IMOBEPXHOCTHBIX
Bon 5%o [Dai, Martin, 1995]. Al, cocpeqoToYeHHBIN B
[JIMHACTBIX MUHEpAJIaX, HAIpOTUB, HAYMHAET BbIIA-
IaTh B OCAJOK yXe B MPOKCHUMAJbHON 30HE Mapru-
HaJIbHOTO (pMIIBTpa, B Hayaje CMELIEHUs MPEeCHBIX
PEYHBIX BOJ C MOPCKHMH, U 3TOT IIPOIECC MPOAOIKa-
eTcsl BIUIOTh 10 (PpOHTAIbHOM 30HbI (punbTpa. Ilo-
CKOJIbKY OOJIbIIast YaCThb MUKPO3JIEMEHTOB paccMart-
pUBaEMOIl accOMalUy CBsI3aHa JINOO C TIIMHUACTHIMA
MUHEepajiaMi, JTHOO CO CBEKMMHU THAPOKCUAMHU XKe-
je3a, MOBEAEHNE 3TUX MUHEpPAJIbHBIX (POpM OO0BsIC-
HSET W NOBEJICHAE MHUKPOIJIEMEHTOB. B aToM cBA3M
WHTEPECHO OTMETHTh, HallpUMEp, UTO pacrpepese-
HUE Sc ¢ TOYHOCTBIO JI0 IeTallell KOMUPYET pacipe-
penenne Fe (cum. puc. 3). PazymeeTcs, onpegesieHHYIO
POJIb UTPaEeT M KOATYJISIHS PAaCTBOPEHHOT'O OPraHu-
YECKOTO BEIECTBa, KOTOpasl MPOMCXOAUT OHOBpE-
MEHHO ¢ TpaHchopManuamMu popm xkenesa [ApTemMb-
eB, 1993].

K “nonepommnaroBoMy” TUILy paclpefieIeHus OT-
HOCHUTCS TOJBKO St, Ubsl KOHICHTPAIUSI HEYKIOHHO
pacreT BHU3 O pa3pesy (cM. puc. 3). BepositHo, 3TO
ABJIeHNEe OOBSICHIETCSl MpeobalaHieM B HU3aX KO-
JIOHKZ OOJIOMOYHOTO MaTepuajaa peYHbIX BHIHOCOB.
Panee HamMu 6b1JTO TOKAa3aHO, YTO HCTOYHUKOM OONb-
IIMHCTBA TOJIEBBIX IINATOB (M MpexXJe Bcero — nia-
THOKJIA30B OCHOBHOT'O-CPEJIHETO COCTaBa) SIBISFOTCS
BbIHOCBHI EHuces [JleBuTan u ap., 1998]. B uccnepo-
BaHHBIX OCajiIkaX KapOOHATHOCTh HE MPEBBINIAET
MEePBBIX MPOLIEHTOB, TO3TOMY OCHOBHAsI Macca St Co-
CpefloTOYeHa B KPUCTAJUIMYECKUX PEIIeTKax IMoje-
BBIX IINAaTOB, OCOOEHHO KaJlUeBbIX, KOTOPbIE TOMH-
HUPYIOT B ocafkax [JleBuran u ap., 1998].

Haxosen, K “anugoToBoMy” TUIY pacopeeIeHus
OTHOCATCST Takue a1neMeHnThl, Kak Hf, Pb, Cs; La, Ce,
Nd, Sm, Eu. [ HuX XapakTepHO NajieHre KOHIEHT-
panuu BHA3 1O pa3pesy (cM. puc. 3). DTO SIBICHHE MBI

7 JIMTOJOI'UA U ITOJE3HBIE NCKOITAEMBIE  Ne 6

CBSI3BbIBAEM C U3MEHEHHEM (pannajIbHOI OOCTAHOBKH
CeIUMEHTAINH OT MOJIBOAHOMN JENbTHI (TOPU3OHT 4),
yepe3 MPOKCUMANIbHYIO 30HY MapTHHAIBHOTO (hUIIb-
Tpa (TOpHU30HT 3) M ETIONEHTP (TOPU30HT 2) K JMC-
TaJIbHOHI 30HE MAaprUHAJIBHOTO (PUIbTPA C y4acTHEM
MPOAYKTOB OeperoBoii abpas3um nojyoctpoBa Taii-
MBIp (rOopu30HT 1). J[leficTBUTENBHO, A7l PEAKUX 3€-
MeIlb NOJOOHOE NOBENCHNE IPH NEPEXOAE OT aJUIIO-
BUAJIbHBIX (panuil K NpUOPEKHO-MOPCKUM yKe aB-
Ho onucaHo [banamos, 1976]. I1lpu naTepnpeTanuu
AMEHHO TaKOTO pacCIpefieNeHus] PEJKNX 3eMeIb Ha-
MH BBISIBIIEHO, YTO OCajiKu HU30B paszpesda (370-
400 cM) 65M3KH TpanmnoBbIM 6a3anbTaM Cubupy, a o
KOHIEHTPALMH PEAKO3EMEIIBHBIX 3JIEMEHTOB OCAJKH
NEPBOro (BEPXHEr0) FOPU30OHTA MOYTH COBIAJAKOT C
0CaloYHbIMH NTopofamMu aTgopM (Tada. 2).

CkopocTn cefuMeHTAIMH W A0COMIOTHBIE MaCChI
HAKOIUIEHNs 0Ccafo4YHoro Matepuaina. [lepesoy npu-
BEJICHHBIX B Ta0J1. 1 paimoyriaepoHbIX JaTHPOBOK B
KJIEHIAPHYO LKAy, ACIIOJIb30BaHUE JIMHENHON UH-
Tep- U 9KCTPATIOJISIIUA TTIO3BOJIWIN ONPECIUTh BO3-
pacTt BTOporo ropusonta: 9.2-9.6 Tbic. IeT, U CKO-
pocThb ero HakoruieHus — 475 cm/Toic. neT. B Takom
cllyyae CKOPOCTh CEIUMEHTAIUU IEPBOr0 TOPU30HTA
paBaa 10.5 cMm/ThIC. TeT. YUnThIBasl TpaHyJIOMETPH-
YecKHUil COCTaB OCAIkOB 3TOr0 TOPU30HTA, MOKHO
yTBEPX/IaTh, YTO BBEPX MO pa3pe3y MPOUCXOAUIO
OTpeJIeICHHOEe YMEHBIIIEHHEe CKOPOCTH OCaIkKOHa-
koruteHns. Ecnm wcXomuTh W3 paguoyriiepogHOro
BO3pacTa Ir'paHulbl TPETHETO M YETBEPTOT'O TOPU30H-
ToB B 10 ThIC. NeT [Polyak et al., 2000, 2002; Stein,
2001], TO cKOpPOCTb CEAUMEHTALUU TPETHETO [OPHU-
30HTa B MPUHATON HAMU BO3PACTHOI IIKalle OKOJIO
20 cm/TbIC. AeT. [yl 4eTBEPTOro rOpu3OHTa CKO-
POCTb OCagKOHaKoIIeHns Hem3BecTHa. C ydyeToM
MIPUBECHHBIX BbIIIE€ JaHHBIX MO BIA’KHOCTH M IJIOT-
HOCTH HATypaJbHOrO Ocafka abCOJIOTHBIE MAacCChl
HaKOIUJICHUSI OCAaJJOYHOTO MaTephalia sl MepBOro
rOPU30HTa PaBHLI OKOJIO 8.2 r/cM? B ThIC. JIET, s
BTOpOro — 357.5 r/cM? B ThIC. JIET, ISl TPETHETO —
20.6 r/cM? B ThBIC. JIET.
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Hcropusi ocagkonakomnenusi. VHTepnperauus
U3JI0KEHHOT0 MaTepualia MO3BOJSET CHeNaTh BbI-
BOJI, YTO B OCHOBaHUHU pa3pe3a UCCIENYyEeMON KOJIOH-
KM HaMU BCKPBITHI OTJIOXKEHUSI MMOABOHON ENbTHI,
oOpa3zoBaBluuecs B npecHoil Boge Enuces Oomee
11.3 ThIc. neT Ha3ap (YeTBEPThIN TOpU30HT). [lomo-
HUTEILHBIM JJOBOJOM B IOJIB3y TaKOW MHTEpIpETa-
LUH CIY>KUT HOJHOE OTCYTCTBUE B 3THX OTIOXKECHHUSX
6enTrueckux popamuHnpep. B coBpeMeHHbIX Ocafi-
Kax OMHUCBHIBAEMOTO paiioHa 3TN popaMUHU]EDPHI HC-
Ye3al0T UMEHHO B OTJIOKEHHUSX IOBOJHON EIBTHI,
rje NpUOHHAs BOJAa KMeEET HYJIEBYIO COJIEHOCTb
[Khusid, Korsun, 1996]. 3nauuTenbpHasi 4acTh HO-
BOJILHO KPYIIHO3EPHUCTBIX OCAIKOB YETBEPTOrO I'o-
PHU30HTA, Cy/sl IO MUHEPAJILHOMY ¥ XUMUUYECKOMY CO-
CTaBy, CJIOXE€Ha INpOJAyKTaMu pa3MbIBa 0a3ajbTOB
ITyropaHckoro miaato u pa3BUTHIX HA HUX KOP BbIBe-
TPUBAHUS.

Brime (B TpeTbeM TOpPHU3OHTE) 3aleraroT He-
CKOJIBKO 00Jie€ TOHKO3EPHHUCTBIE OCAKH INPOKCH-
MallbHOW 30HBI MapruHajgbHOTO (mibTpa [Levitan,
2001]. B moBepXHOCTHBIX BOflaX N3y4yaeMoro paioHa
HyJieBasl M30rajuHa cymecrBoBaina 11.3 Telc. neT Ha-
3af1, a mo3xe 10 9.6 ThIC. IeT Ha3a/] IPOUCXOUIO J10-
BOJIBHO MEJNIEHHOE HapacTaHUe COJIEHOCTH JI0 yPOB-
HsT OKOJIO 4%o. ['mapoguHamMudeckuii 6apbep B 30HE
CTOJIKHOBEHHSI aKTHBHBIX TE€UECHUN MIOBOXHON [E/Ib-
ThI ¥ CIIOKOWHOW MAacChl MOPCKO# BOJIbI CITIOCOOCTBO-
BaJI MPEUMYIIIECTBEHHOMY OCaKJEHUIO OTHOCUTEIb-
HO KPYIHBIX TPaHYJIOMETPHUUYCCKHUX (PpaKIMil, PH-
yeM abcCoNIOTHasg Macca OCajJOYHOro Marepuasia
cocraBuia npuMepHo 20.6 r/cM? B ThIC. JIET.

Bcero 3a HeCKOJIBKO COT JIET B pacCMaTPUBAEMOM
paitione EHuceiickoro 3anmmBa ¢opMupyeTcs MIero-
LEeHTp. I3 BOHOI B3BECH B 30HE CMEIIECHUS Ha JJHO
BBINIAJaeT OTPOMHOE KOJIMYECTBO NMETUTOBOTO MaTe-
puana, NpecTaBICHHOIO B OCHOBHOM TNIMHUCTBHIMU
MUHepaliaM#, K KOTOpoMy IpuMepHo 9.4 Tewic. neT
Ha3aj (IpU JOCTUXKEHUM MOBEPXHOCTHBIMU BOAAMU
colleHOCTH 5%0) A00aBUIaCh 3HAYMTEIbHAs Macca
>Keje3a, OpraHnyeckoro BEIIeCTBa U MUKPO3JIeMEH-
TOB. AOCOMIOTHBIE MacChl OCAaJOYHOIO MaTepuana
MOCTHUIJIM TUTaHTCKUX 3HAaYeHuil — 357.5 r/cM? B ThIC.
net. Tak copMUPOBaIUCH OCAKN BTOPOTO TOpH-
30HTa. CoObITHE MOJOOHOr0 MacmTaba MOIJIO MPOo-
U30UTH TOJBKO B CBSI3M C MOLIHBIM U OBICTPBIM IIO-
BBIIIEHHEM BJIA’KHOCTU Ha BONOCOOpHOM OacceiiHe
Enncesi, HanpuMep, B CBi3M C noremnenneM [Mac-
Donald et al., 2000] n BbI3BaHHOII UM aKTHBHOMH Jie-
rpajanueil MHOTOJIETHEH MEP310Thl. MHOrO4YunCIIEH-
Hbl€ TPUMEPHI MOBBILMIEHHBIX CKOPOCTEHN CeAUMEH-
Taquu B PAacCMAaTpPUBAEMBINl OTPE30K BPEMEHH B
Kapckom Mope npusesieHsl B ctaThsax [Polyak et al.,
1997, 2000, 2002; Stein et al., 2002].

ITocne 9.2 Thic. neT Ha3aJl CKOPOCTb CEAMMEHTA-
LM PE3KO 3aMeJJIsIeTCsl B OCHOBHOM 32 CUET NEJIUTO-
BbIX (ppakuuii. Ha aToM poHe mMpoNCXOauT maccus-
HOe oboraieHue ocajkoB 6osiee KpynHbIMU (ppak-
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nusmu. [Ipu yMEHBIIEHUUW OTHOCUTEIBLHOW POJU
PEUYHBIX BBIHOCOB MCTOYHHKOM aJIeBPUTOBO-TIECUYa-
HOTO MaTepuayia CTaHOBSITCSI MPOMYKTHI OGeperoBoi
abpa3uu psiToM PacloOKEHHOTo moayocTpoBa Taii-
MBIp, CIIOKEHHOTO HISKHETIAIe030UCKIMH 00JI0MOY-
HO-TJIMHUCTBIMHU OTJIOKEHUSIMH, MeTaMOp(pHU30BaH-
HBIMH [0 3eJeHOKaMeHHou panun [[eosmoruuec-
Koe..., 1984]. Jlumib [gag caMbIX BEPXHUX CIOEB
MEepBOr0 FOPU30HTA, TOUYHBIA BO3pACT KOTOPOTO He-
W3BECTEH, Ha OCHOBAaHUU MMHEPAJIOTUYECKUX JaH-
HBIX MOKHO TOBOPHUTH 00 OTHOCHTEIIFHOM BO3pacTa-
HUU POJIM PEYHBIX BHIHOCOB. B cpegHeM aGcoioT-
HbIE MacChl OCaJOYHOIO BeEIlEeCTBA COCTAaBUIIN
8.2 r/cM? B ThIC. JIET, a 32 9.2 ThIC. JIET COIEHOCTb IIO-
BEPXHOCTHBIX BOJl M3y4YaeMOro pafioHa BbIpocia OT
~10 go 20%eo.

HesnaunrenpHass MOIIMHOCTL JUCTANIBHBIX OCaj-
KOB B PAacCMOTPEHHOW KOJIOHKE HE JaeT BO3MOK-
HOCTb TOAPOOHO OMUCATHh UCTOPHUIO PEYHBIX BBIHO-
COB B Te4eHHE MOoCIeqHUX 9.2 ThIC. JIET. DTO MOXKHO
CleNaTh MO pe3ybTaTaM M3yUCHUS PSIOM Pacloio-
skeHHou KomoHkn BP99-04/7 (cm. puc. 1) [Stein et al.,
2000, 2002; Polyakova, Stein, 2002]. B ykazaHHOi1 KO-
JIOHKE TpaHUIa NMPOKCUMAJbHBIX OCAJKOB MaprH-
HaJILHOTO (PUIIBTPA ¥ IETONEHTPA MPOXOAUT HA Py-
Oexe 9.25 TbIc. 1€T, a 3aMETHOE OCIa0JIEHHE Mar-
HUTHON BOCIPUAMYUBOCTH, CBSI3aHHOE, BEPOSITHO, C
yMEHBIIIEHNEM KOHIEHTpalun (peppuMarHeTUKOB,
MOCTABIISIEMBIX TIpU 3po3nu [IyTOpaHCKUX Tpamnmos,
oTMeueHo Ha ypoBHe 650 cm [Stein et al., 2000] umn
8.74 TpIc. net. CyliecTBEHHOE YMEHBIIEHUE CKOPO-
CTU CeJUMEHTalMH (B [ABa pas3a) NPOM3OILLIO IOCIE
8.0 ThIC. JeT.

Koaonxka BP0O0-7/6

PaccmaTpuBaeMasi KOJIOHKAa pacloyiOKeHa He-
CKOJIbKO ceBepHee KonoHku BP00-23/7 (cm. puc. 1) B
3aMOJHEHHOM OCaJIKaMM KaHaJjle — Of{HOM U3 PEeYHBIX
monuH rupporpaduyeckonl cetd npa-Enuces Ha
menbge Kapckoro mops.

JuToIorHYecKHil M TpaHyJIOMeTpUYecKuil co-
cTaB. B KoloOHKe BbIfieIeHb] ClEyOIIUe JINTOCTpa-
TUrpacduIecKue TOpu30HTHI (CBEPXY BHU3):

0-510 cM — aneBpUTOBO-NEIUTOBbIE WIbI C €H-
HAYHBIMHU TPOCIIOSIMU TEJIUTOBBIX WIOB (puc. 4).
B BepxHuX 365 cM mpeoOiamaroT OCajJku TEMHOTO
OJIIBKOBO-CEPOTO M TEMHO-CEpOro IBeToB. Hmske
NOMHUHHPYIOT TEMHO-CEepble U uepHble npeTa. Ocaj-
KU BEpXHUX 25 cM 00Oaflafl0T TOMOT€HHON TEKCTY-
pOIi, a HIKE OTIIOXEHUs] YMEPEHHO W CUIILHO OWo-
TypOupoBanbl. [1o BceMy pa3pe3y pa3BUTHI NISITHA U
PUMa3Kyi THAPOTPOUIINTA. PakoBUHBI BycTBOpYa-
TBIX MOJUTIOCKOB HaiifieHbI Ha ryounax 237 u 270 cM.
B cocraBe ocaikoB JOMUHHUPYIOT TNIMHUCTbIE MUHE-
panbl (50-75%), kBapr (25-50%), moneBbie MIMaThb
(5-10%). Copep>xaHue TsKENbIX MUHEPAIOB U 00-
JIOMKOB F'OPHBIX OO, He npeBbimaeT 5%. Ha Heko-
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TOPBIX ypOBHSIX, Hampumep, 49 cM, KOHIECHTpalus
(pparMeHTOB TOPHBIX MOPOJ yBenmdeHa no 8—10%.
W3penka (ypoBuu 325 1 430 cM) BCTpeyaroTCsl pacTh-
TenbHble OocTaTKU. Ha Oosnblieil 4acTu ropus3oHTa
YUCJICHHOCTh OeHTUYeCKUX popamMuHudep OMUCHI-
BaeTcsl TEPMUHOM “‘OObIuHas’, U nuilb HIKe 430 cM
yMEHbIIIaeTcs 10 “pefKon”.

I'panynomeTrpudeckuii cocras (cM. puc. 4) BecbMa
OHOOOpa3eH U cTabmieH: B CPefHEM COfIep>KaHMe
necyaHbIX ppaknuil cocTaBisieT 2%, aTeBPUTOBBIX —
30%, nenura — 68%. Bnaxuocth mapaet ¢ 70% Ha
noBepxHOCTH 10 50% B OCHOBaHUM TOPU30HTA, C IPO-
MEXyTOYHbIMU MakcuMymamu Ha ypoBHsx 100, 200 u
350 cM, a TakzKe ¢ CUIIbHO BbIpasKeHHBIM MUHIMYMOM —
150 cm. ITnoTHOCTL, €CTECTBEHHO, M3MEHSETCSI B
nportuBodase ¢ BIaxkHOCTLIO: oT 1.15 r/cm? Ha 1o-
BepXHOCTHU 110 1.35 r/cM? B OCHOBAHWH U C TEMH XK€
(paykTyanusmMu, KOTOpble OBIIM OTMEYEHBI JIJIsl
BIIa>KHOCTH.

510-665 cM — TeMHO-Ccephle U YepHBbIE aJIeBPUTO-
BO-TIEJIUTOBbIE MJIbI C PEAKUMU MPOCTOSIMU MEINTO-
BBIX MJIOB U €IMHUYHBIMHU cjorkamu (525 u 568 cm)
[eCYaHO-aJIeBPUTOBBIX INIMH. OTI0XEHUS YMEPEHHO
U CHUIbHO OMoTypOupoBaHbl. CofepsKaT paKOBUHBI
[ABYCTBOPOK Ha ypoBHiX 544 n 644 cM. Ocanku nme-
IOT B IIEJIOM TOT K€ COCTaB, YTO U B BBILIENIEXKAIIEM
TOPHU30HTE, HO B 00JIee KPYIMTHO3EPHUCTHIX MPOCIOSIX
YMEHBILIEHO KOJMYECTBO TIIMHUCTBIX MHHEPAJOB,
YBEJIIMYEHO COfiepKaHue 00JIOMKOB FOPHBIX MOPOJ
TSKENbIX MUHEPAIOB. He oTMedeHbl pacTUTeNbHbIE
octraTku. 75 Gonbliieil YacTh TOPU30HTA XapaKTep-
Ha “penKasi” YNCIEHHOCTb OCHTHIECKUX (DOPAMITHH-
dep, u Tonpko Hmke 610 cM oHa Bo3pacTaeT 0
“OOBIYHOI .

I'panynomerpudeckuii cocraB XapaKTepHU3yeTCs
PE3KON M3MEHUYNBOCTBIO, TUIIMYHOMN JJIsI OCAJKOB CO
CIOUCTON TeKCTypol. TOHKHE WMIIbl UMEIOT IPUMEP-
HO TOT 3K€ COCTaB, YTO U B BbIIIEJEKAIEM TOPU30H-
Te, a B 00Jiee KPYHHO3EPHUCTHIX PA3HOCTSIX COAEp-
>KaHMe mecka goxoauT Ao 17%, anesputa o 39%, a
KOHIIEHTpanus neaurta nagaet 1o 51%. Cnenyet oT-
METHTb, YTO W NeCYaHble, U aJICBPUTOBbIE (PPaAKIUH
pacnpefenstorcs 0 KOJIOHKE HE3aBUCHMO ApPYr OT
apyra. BaaxkHocTs cnabo yMeHbIIaeTCsl BHU3 11O pas3-
pe3y 10 45% ¢ HeKOTOPbIMH (PIYKTyalUsIMH, a IIIOT-
HOCTb NPAKTUYECKU OCTAETCs Ha NPEKHEM YPOBHE,
cnabo pearupysi Ha U3MEHEHNs TPaHyJIOMETPUYECKO-
ro COCTaBa.

Munepanbnbiii coctaB. Cpeiu IITMHUCTBIX MUHE-
PaJIOB JOMUHUPYET ACCONMAIMS KAOIMHUT — XJIOPUT —
CMEKTUT — WIuT (cM. puc. 4). CofgepkaHne cMeKTH-
Ta KoneobaeTcs oT 21.6 1o 45.2% (B cpeguem 30.5%),
unmnta — oT 28.5 no 50.4% (B cpemuem 42.8%), kao-
nuHuTa — 0T 8.0 1o 14.9% (B cpegnem 10.9%), xnopu-
Ta — oT 12.9 o 21.2% (B cpepnem 15.8%). Cpennee
CMEKTHUT/MIIATOBOE OTHOIIeHne cocrasisteT 0.7, a
XJIOPUT/KaoJauHUTOBOE — 1.5. 3aMeTHOE yBeIUUYeHNE
CMEKTUT/WINIUTOBOTO OTHOIIeHus (Goiiee 1.0) oTme-
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yeHo Ha ypoBHsx 195 u 600 cMm, a 3nauenue 0.9 cBoii-
cTBeHHO oOpa3uam u3 BepxHero (0-510 cm) ropusoH-
Ta Ha ypoBHX 45-110 cm u 405 cm. Hanbonee Hu3-
Kue 3HavyeHus: aroro otHoueHus (0.4) xapakTepHbI
[JIsL OTIIOXKEHNH HUXKHEHN 4acTH KOJOHKH. B mesom
CMEKTHUT/UIJIUTOBOE OTHOIIIEHUE HECKOJIBKO BBIIIE B
unTepBane 0-510 cM Mo cpaBHEHMIO C HIKelexka-
LM FOPU30HTOM.

B cocraBe TsKeJIbIX MHHEPAIOB C MOJIHOM OYe-
BUITHOCTBIO YCTAHABIMBAETCS POCT KIMHOMHMPOK-
CEH/3MUA0TOBOIO OTHOLLIEHUS BBEPX 110 pa3pe3y (CM.
puc. 4). 3nauenus atoro oTHomeHus 6onee 0.8 3a-
¢pukcupoBans! Ha ypoBHsax 650, 590, 500-520, 320,
145-210, 60 u 0-20 cM. B nenom uHTEpBaNbl YBEIU-
YeHMsl TAHHOTO OTHOIIEHUs] MPAaKTUYECKH COBIMajia-
FOT C UHTEPBaJaMH MOBBIIIEHHOI'O CMEKTUT/NUILIIUTO-
BOT'O OTHOIIIEHUSI, OTMEUYEHHBIMH BhIIIe. Heckonbko
MeHee YeTKO BbIpaXKeHa TeH/EHIUSI POCTa B 3TOM XKe
HaIpaBJIeHUN KOHICHTPALNU KJINHONHNPOKCEHOB, TH-
NPOKCHIOB >Kelle3a, YEPHBIX PYAHBIX MHHEPAJOB,
cpena u xaoputa. Beepx no paspesy HaGnrogaercs
yMEHBILIEHUE cofep>KaHus anuAoTa. B memom ocagku
BTOPOTrO (HMXKHETO) TOpU30HTa Oosiee 0OOoraIieHbl
STHPHUH-AaBIUTOM U OOJIOMKAMU FOPHBIX NOPOJ, YeEM
OTJIOXKEHHS NIEPBOTO, B KOTOPBIX OTMEYEHO crnaboe
oboraieHne TypMaJInHOM, XPOMIIIIHEIbIO, BYJIKa-
HUYECKUM cTekJIoM. OcTajbHble U3yYEHHbIE MUHE-
pajbl pacupefeacHbl HEpaBHOMEPHO.

Xumuueckuii cocras. PaccMoTpenne xuMuniecko-
T'O COCTaBa OCAIKOB BBISIBIIIO OU€HB HEOOIBIITYIO €T0
U3MEHYNBOCTh IO KOJOHKe. Bo BcsakoMm ciydae,
MOKHO OIIpeJIeJIEHHO TOBOPUTH O CYIIECTBOBAHUU
OJTHOH MHTAIOWIEH MPOBUHIUN U CXOMHBIX YCIOBHIX
HAKOIVNICHUA XUMHNUYCCKUX SJICMCHTOB. HaMI/I BbIJIC-
JIEHBI IBE TPYNIbI 3JIEMEHTOB, pa3lIMJyaroluecs, B
OCHOBHOM, TI0 TUIY MaTepraia, COpOMPOBABIIIETO NX
U3 MOpcKo#l Bofbl. B rpymnmy, koropast copOuposa-
Jlach OKCHaMU W TUIPOKCHUaMU 3KeJie3a, BXOJAT Sc,
Co, Cr, Sb; La, Ce, Nd, Sm. Tax ke, Kak 1 114 3KeJie3a,
O7sl yKa3aHHBIX 3JIEMEHTOB CBOMCTBEHHO ciaboe
YMEHBIIIEHNE KOHIIEHTpauuil BHU3 1O pa3pe3sy (puc. 5).
WMHTepecHo, 4TO B Ocajkax YEpHOIro LBETa (HIXKE
365-400 cm) npu coxpaHEeHUHN OOIIErO CTUJIS MOBefe-
HUSI 2JIEMEHTOB [TaHHOW acCOIMAIAY B pa3pe3e pa3Max
KOJe0aHUil KOHLIEHTPAaUUil MEHbLIE, YeM B BBILIEIIC-
>KallliX OTJIOKEHUSIX ceporo npeTa. Takum o6paszom,
cofiepsKaHue TUPOTPOMIINTA, ONPENIEIISIFOIIETO Jep-
HBIIl LIBET, OKa3blBa€T HEKOTOPOE BO3[CICTBHE HA
XMMHYECKUH cocTaB OcajikoB. Bropas rpymmna ane-
MEHTOB COpOMpOBaIach, MPEUMYIIECTBEHHO, Ha TJIH-
HUCTBIX MUHepanax. B Hee Bxopgar Th, U, Ba, Zr, Zn,
Se, As; Eu, Tb, Yb, Lu. Ing pegkux 3eMenb UMEHHO
Takoe pacrpefesieHne mo copbeHTaM ObIII0 OTMeUe-
HO B pabore [I'ypsuu m pp., 1980]. Kak npasuio,
KOHIIEHTpaIUsl 3TUX 3JeMEHTOB IO pa3pe3y MOYTH
HE MEHSIEeTCsI, KOJeOIsICh OKOJIO CPEHUX 3HAUCHUN
(cMm. puc. 5). Hekoropas cnenmduka omymaeTcs B
noBefaeHun As u U. Copepkanue As B MOBEPXHOCT-
HBIX OCaJKaX PEe3KO YBEJIWYMBAETCS, UYTO CBS3aHO,
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Puc. 5. Pacnipenenenue 1o riyonHe psija XUMHYECKUX 3JIEMEHTOB 1 MX OTHOIIEHMI B Kojonke BP00-07/6.

661



662

BEpOSITHO, C TEXHOTCHHBLIM 3arps3HeHueM [Siegel
etal., 2001a,b]. [Insa U xapakTepHbl peKue YETKHE
MaKCHUMYMbI, 00yCIIOBJIEHHbIE, CKOPEE BCETO, CBA3BIO
C OpraHM4YeCKMM BEIIECTBOM B OT/EJIbHBIX TPOCIIOAX
(cMm. puc. 5).

CkopocTi cefuMeHTAIINN W A0COJTIOTHHIE MACCHI
HAKOIUUIEHNs ocafounoro marepuana. [1pu pacuerax
CKOpOCTell CeUMEHTalll [JIs paccMaTpuBaeMoOi
KOJIOHKH MBI CAEJIalId JiBa AOmylleHus. Bo-mepBrIx,
HaIl HaGTIOeHUS TTOKA3aJd, YTO TPYHTOBBIE TPYO-
KM B TOHKUX IIEIMTOBBIX UJax pa3OuBaIoT A0 15 cM
0cajika, T03TOMY MOIITHOCTh IEPBOT'O CBEPXY WHTEP-
BaJIa, J7I1 KOTOPOTO PacCUYNTHIBANIACH CKOPOCThb ce-
AUMEHTaluN, Oblila yBen4eHa Ha 15 cM. Bo-BTOpBIX,
WCCIIEJOBAaHNST MAarHATHOW BOCHPUMMYHUBOCTHA He-
CKOJILKHX KOJIOHOK, B3sThIX Ha ¢T. BP00-07 [Dittmers
et al., 2001], noka3anu, 4TO BhIiC/ISIEMbIE B HUX CJIOU
COBEPIICHHO UJICHTUYHKI N0 TOJIOKEHHIO B pa3pese,
T.e. B TeUeHHne paboThI HA CTAHIUH TOJ CYJHOM He
U3MEHWINCh HU TUIyOMHa f[HA, HU TeOJOTHYecKoe
cTpoeHne paspe3a. [103TOMy MBI MOCUMTATU BO3-
MOSKHBIM WCIOJBb30BaTh PaUOYIIIepPOAHbIE JaTH-
poBku Aist kononku BP00-07/7 [Stein et al., 2002]
(cM. puc. 4). PacueTsl mokasanu, 4To B nepuof ¢ 8133
1o 7905 net (T.e. BO BpeMst 00pa30BaHms BTOPOTO TO-
PU30HTa) CKOPOCTH CefUMEHTAINN ObLIN OUYEHb BbI-
CcOKMMH — 789.5 cM/TBIC. NeT, YTO NMPUBENO K HAKOI-
JIEHUEO GOJIBINNX a0COMIOTHBIX MacC OCaJlOYHOrO Ma-
tepuana — 525.0 r/cm? B ThIC. neT. C Halleld TOYKM
3peHMs, TaKWe BEJIMYMHBI B JJAHHON KOHKPETHOU
re0JIOTUYECKO OOCTAHOBKE MOTYT ObITh NOJTYYEHBI
TOJBKO 3a CUET MOABOMHOIO OMO3HS. [lONOJHH-
TEJILHBIM T0OKa3aTeJIbCTBOM CIPABEIINBOCTH 3TOTO
MIPENTIONIOKEHNS SBISIIOTCS MPAKTHYECKN OMHAKO-
BbIe Bo3pacTa ocafgkoB cioeB 510 cm (7905 net) u
645 cM (7875 net). [locne 7.9 ThIc. €T CKOPOCTH ce-
AUMEHTAUd W abCONIOTHBbIE MacChl KOIeOaanuch B
npepienax, COOTBETCTBEHHO, 57.6-93.4 cM/ThIC. NeT u
31.6—47.6 t/cM? B ThIC. JIET BIUIOTH A0 268 neT Ha3aj,
Korga oOHM BbIpocnu Ao 171.6 cwm/Teic. net u
72.1 r/cM2 B ThIC. JIET, COOTBETCTBEHHO.

Hcropnsa ocagkonakomnennsi. O6b-Ennceiickoe
MEIJIKOBO/Ib€, Ha KOTOPOM pacIOJOXKeHa CTaHIUs
BPO00-07, mpepcrasisieT coO00i 3aTOINIEHHYIO aJlIio-
BHUAJIbHYIO PABHUHY MO3[HEIIEIICTOLEHOBOrO BO3pa-
cta. OCHOBHBIMHU IPOIIECCaMH, ONPEESBIIAMU HC-
TOPUIO T€OJIOTUYECKOTO PA3BUTHUSL 3TOTO paiioHa B
KOHIIE TUICHCTOIIEHA-TOJIONECHE, IBJISIINCH TII00alIh-
HBII 3BCTATHYECKUI IO bEM YPOBHSI MUPOBOIO OKe-
aHa [Fairbanks, 1989] u HepaBHOMEPHOCTBL IOCTaBKHI
PEYHBIX BEIHOCOB EHMCEEM, TPU 3TOM JOMAHHAPOBAJ
nepsblil daktop. Ilogbem ypoBHst Muposoro okea-
Ha IPUBOAMII K MOCJIEOBATEILHON MUTPALIIN C CEBE-
pa Ha 1or 6eperoBoiil 30HbI U, COOTBETCTBEHHO, EHNI-
celfickoro MapruHajabHOro punabrpa. O TBEPOM CTO-
ke EHucess MOXHO CyiIUTbh MO TaKUM HMHAMKATOpaM
PEYHOro MaTepuala B OCajJkax, Kak OCTaTKH JpeBe-
cusbl [Levitan, 2001], moBbIIIEHHBIE KIMHOMUPOK-
CEeH/2IUAO0TOBOE U CMEKTUT/WILINTOBOE OTHOIICHMUS
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[Levitan et al., 1996]. Cyns mo cocTaBy TSKEIbIX MU-
HEpaJIoB, B HAaMOOJBIIIEH CTENEHN PEYHOE BIUSHUE
OTpaKaloT KIMHOMMPOKCEHbI, THAPOKCH/BI XKeJe3a,
HO TIPEXKJIe BCero — KJINHOMUPOKCEH/3MUJOTOBOE OT-
HomeHue (puc. 6). Oco0EHHO YETKO peYHbIE BBIHO-
chl (Cyasd MO pAcTUTEJIbHBIM OCTaTKaM U MUHe-
PaTLHOMY COCTaBY OCAaJ[KOB) MPOSIBJIEHBI B OTJIO-
>KEHHUsIX Bo3pacTtoM 7.5 — 6.2 u 3.3 — 2.4 ThIC.
KaJIeHAapHBIX JeT Ha3aj. COOTBETCTBEHHO, ¢ 6.2
o 3.3 u c 2.4 go 1.4 TeIC. IeT Ha3ad 3TU BLIHOCKHI
ObITM MWHAMANbHBIMU. HauwmHas mnpuMepHO C
1.4 TBIC. JeT, TOCTETIEHHO POJIb PEYHOT'0 MaTepHuana,
nocraBiisieMoro EnuceeM, HaunHaeT BO3pacTaTh U B
COBpPEMEHHYIO 310Xy (OTpaxkas riobaabHOE MOTeT-
jenne XX Beka) sIBJIieTCs HanOoJiee 3HaUYUTEILHOM.

Harmm manabIe XOpOIIIo COBNAAIOT C pe3ybTaTa-
MU 10 MarHATHOW BocmpuuM4mMBOCTH [Stein et al.,
2003], ocTpakofaM M ABYCTBOPYATBhIM MOJIFOCKAM
[Taldenkova et al., 2003] pgnasg xkomouku BP00-07/5.
YacTuyHOE COBMAJicHHE OTMEYEHO C MaHHBIMHU IO
M30TONaM KHCJIOpPOJia U yriiepofia B paKOBUHAX OCT-
pakop [Simstich et al., 2003] u ctaboe coBnajienne —
C pe3yibTaTaMu 110 OeHTHYecKuM popaMuHupepaM
[Ivanova, 2003] u3 3TO# K€ KOJOHKMU.

CnenyeT OTMETUTh, YTO BBICKA3aHHOE BBIIIE
MHEHHE O CYLIECTBOBAHMM IOJABOJHOI'O OIOJ3HS B
HIDKHEH YAaCTH U3YYEHHON KOJIOHKY MOAEP>KUBACT-
Csl HE TOJIBKO PajuOyIIEPOJHbIMU JaTUPOBKAaMM, HO
OTCYTCTBHEM M3MEHEHHUS INIOTHOCTU BHYTPHU BTOPO-
'O TOPU30HTA U €T0 CeNu(PUIECKUM IPaHyIOMETPH-
4yeckuM coctaBoM. MHTeprpeTauuu BTOPOTrO TOpH-
30HTA KaK 4YaCTU MapruHajJbHOr O (pUIbTpa NPOTUBO-
pedaT [aHHbIE O pAaCOpefesieHud WHAUKATOPOB
pE€YHOro MaTepuana.

Takum o6pa3oM, B TeueHHe MOocAeqHuX 7.9 ThIcC.
JIET OCafIkOHAaKOIUIEHNE B M3yYEHHOM pailOHE FOXK-
HOH yactu Kapckoro mopsi mpoucxoguwio Ha ¢oHe
pa3BUBaBUIENCS TOJOIEHOBON TPaHCTPECCHH, a ABY-
M3l [JIaBHBIMH NCTOYHMKAMHM OCalOYHOTO MaTepurania
SBJISITTACH BBIHOCBI IIEJTUTOBBIX YaCTHL, IPULOHHBIMA
TEYEHUSIMU C OKPY>KAIOIIMX AaHHbIN KaHall MOABOJ-
HBIX BO3BBIIIECHHOCTEN, C OJHON CTOPOHBI, W 4acThb
PEUYHBIX BBIHOCOB EHNCEs, NPEONOIEBIINX Mapru-
HaJIbHBINA (PUIBTP, — ¢ Apyroil. Kak 6n110 nokasaHo,
B TE€YEHHE PACCMOTPEHHOrO IMEpHOfAa reoJormdec-
KOIl MCTOPUU COOTHOLICHHE MEXJY OOOUMH HCTOY-
HUKaMHU OCaJlOYHOTO MaTepuaja HEOJHOKPATHO M3-
MEHSIOCh. B 11es10M cnefyeT mog4epKHyTh, 4YTO JaKe
B MOMEHTbI HauOoJlee aKTUBHOII IIOCTAaBKU BEIlleCTBA
Ennceem (cysst mo BceM UMEIOIIUMCS Y HAC JAaHHBIM)
paiton crannuun BP00-07 ocraBancsa 3a mpeaenaMu
MapruHajbHOTO (PUIbTPA B T€UEHUE U3YUEHHOIO OT-
pe3Ka BpeMeHH.

Mexny xonoukamu BP00-07/6 u BP00-23/7 B ka-
HaJie — OJJHOM W3 IPUTOKOB Npa-Exuces: — pacnono-
keHa KonoHka [IM-4401 (cMm. puc. 1), onucaHHas B
cratbe [Polyak et al., 2002]. Hamu paccunTans! aust
HEe CKOPOCTH CeIMMEHTAINN 1 aGCOFOTHBIE MaCChI

2004



MCTOPHS TOJIOLIEHOBOM CEOAUMEHTALIIN

—— Knnaomupokcenel  —e— I'mgpokcunbl Fe

Copnep:xanue (0TH.%)
10 15

0 5 20 25

663

—o— KuuHonupoxcenbl/nuaor

30 0.2 0.4 0.6 0.8 1.0 1.2 1.4

T T T

1000

T

2000

T

3000

T

4000 -

5000

T

6000

T

T

KanengapHslit BO3pacr, JIeT TOMY Ha3a

7000

8000 :

T T T T

1 ;E 1 1

Puc. 6. PaciipefieneHne 1o Bo3pacTy HEKOTOPBIX TSXKEIbIX MAHEPAJIOB U UX OTHOLIEHNI B Kononke BP00-07/6.

0oCcajjloyHOro martepuana. B pesynbTare ycTaHOBIe-
HO, 4TO B nepuop ¢ 0 go 3.27 ThIC. IET CKOPOCTh Ce-
AUMeHTanuu (CM/ThIC. IeT) cocTaBiisiiia 26.7, a abco-
JIOTHBLIE Macchl (r/cM? B ThIC. JeT) — 22.6; ¢ 3.27 1o
7.92 teIC. et — 17.2 1 17.6; ¢ 7.92 mo 8.28 ThwIC. neT —
120.6 u 106.1, cooTBeTcTBeHHO. BeposiTHO, mocnen-
HSI N3 YKa3aHHBIX BEJTMYUH CKOPOCTH CEJUMEHTALIAN
coXpaHsiiach g0 ypoBHsS 353 cM, BO3pacT KOTOPOro
Hen3BecTeH (BO3MOXKHO, Clerka nmpesbimaeT 9.4 ThiC.
neT). Huxe BmoTs 1o 32604 (415 cM) pacnosiaratoT-
Csl OCAfIKU C OYEHb YeTKO BbIPa>KCHHBIMU IpHU3HAKA-
MU PEYHOTrO BIMSHHA (C BBICOKMMH COfI€P>KaHUSIMU
KJIMHONIMPOKCEHOB U GONBIINM KIMHOMUPOKCEH/31H-
HOTOBBIM OTHOUICHHEM, IOBBIIIEHHOW KOHIEHTpa-
IUell paCTUTENBHBIX OCTaTKOB U IMAHIMPEH IPECHO-
BOJHBIX [IMATOMEIl, JIETKUM H30TOINHBIM COCTaBOM
KHCIIOpPOia B PAKOBMHKAX OEHTOCHBIX (popamMuHU-
¢ep) u aBHO GoJiee KPyMHO3EpHUCTHIE. [I71 HUX MBI
npepnosaaraeMm euje 0ojee BbICOKNE CKOPOCTU CEiH-
MEHTaluu 1 (POpMUPOBAHHUE B 30HE MAPTHHAIBHOTO
¢unsrpa.

Taxum o6pa3om, B Hadaie rojorneHa (7o 9.4 Toic.
JeT Has3af?) B JAHHOW KOJIOHKE 3a(hUKCHPOBAHO
OYEeHBb CIJILHOE BIHMSIHAE PEYHBIX BHIHOCOB. Cyfs mo
BCeM WMHAMKATOPaM, 3TO BIUSHHE YMEHBIIWIOCH B
nepuoy o 7.2 ThIC. JET, a 3aTeM ciabo BO3POCIO
BINIOTh 10 YPOBHA IpuMepHO 1.5 Teic. net. Hanee
TaHHBIE MPOTUBOPEYUBHI: MH(MOPMAIUSI MO TIXKe-
JbIM MHHEpajaM CBUJIETENBCTBYET O 3aMETHOM
YMEHBIIIEHNN BKJafa BhIHOCOB EHmces, a pe3ynbTa-
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Thl JUATOMOBOI'O aHAJU3a, HAIPOTUB, — 00 €ro yBe-
nudeHnn. Bo3MOKHO, MpUYnHa 3TOTO 3aKITIOYAETCs
B Pa3NIMYHBIX MEXaHN3MaX IIePeHOCA TSKEIbIX MAHE-
pajnoB, C OMHOW CTOPOHBI, U JUATOMEMN, — C APYTOM.
B mepBoMm ciryuae MOXKHO OKHAIATh MPENMYIIIECTBEH-
HOTO NEpeHOoca TAKeNbIX MUHEpANIoB B Hedelous-
HOM cJI0€ B IPUJOHHON BOogHOH Macce [Levitan et al.,
1996], a BO BTOpOM — B TOBEPXHOCTHBIX Bofax. [Tox-
TBEPK/CHHUE 3TON Ul MOXKHO HAITU B HAIIUX JaH-
HbIX 1O 3HaueHusIM Ni/Al OTHOIIIeHHS B OcaKax pac-
cMaTpuBaeMoll KoJoHKHW. CumTasi 3TO OTHOIIEHUE
OfTHUM 13 (pallaATbHBIX THANKATOPOB PEYHbBIX BHIHO-
coB Enuces [Schoster, Stein, 1999] u npunumas, 4to
OHO XapaKTepH3yeT, IIIaBHbIM 00Pa30M, COCTaB TEJIH-
TOBBIX (ppakiuii, TPAHCTIOPTUPYEMBIX, B OCHOBHOM, B
MMOBEPXHOCTHBIX BOAaX, Mbl OOHapyKunu, 9to Ni/Al
OTHOIIICHUE B OCafKax MOJIOXKe 3.27 ThIC. JIET OOJbIIE
12.4x 10, a B Gosee IPEBHAUX OTIOKEHUX (BIUIOTH JIO
3a00s1) Koneosercs Mexay 10.1 1 11.0 x 1074,

Hcmopusa 204a0ueH08011 ceOumenmayull 8 1O*CHOU
yacmu Kapckozo mopa na Enuceiickom npoghune

Hawm ypanocs nokasatb, YTO B KaxXXOd U3 Kpyl-
HBIX (palMaidbHBIX 30H IIETb(OBON CeTUMEHTAINN
[Levitan et al., 1996], K KOTOPBIM OTHOCSITCSI U3y4EH-
HbI€ KOJIOHKHU, 2 UMEHHO: B 30HE CMEUICHHS PEYHBIX
u Mopckux Bop B Enucelickom 3anuBe (EHuceiickuit
MapruHajbHbIA (PUIBTP) U B APEBHEN PEYHON HOJIU-
HE OJHOTO M3 NMpUTOKOB npa-Exuces na OOb-Enn-
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CEIICKOM MEJIKOBOJIb€ MCTOPHUS T'OJIOLIEHOBOM CEeliu-
MeHTauuu obnagana cOOCTBEHHOM crietuukon. st
MapruHaJbHOTO (PUIbTPA YCTAHOBJIEHAa HCTOPHUKO-
reojornyeckas MmoclefoBaTeIbHOCTh CMEHbI OCafl-
KOB TIOIBOJTHOM JIENTBThHI OTIIOKEHUSIMU 30HBI CMETIIe-
HUSI: TIPOKCHUMAJbHBIMU OCagKaMH, OTJIOXKEHUSMHU
IENOIEHTPA, HAKATIJIMBABIIUMUCS C TABUHHLIMU CKO-
POCTSIMU, ¥, HAKOHETI, MUCTATHLHBLIMHI OCAJIKAMU C yda-
CTHEM IPOAYKTOB OeperoBoil aOpasuu. bonbiiag
4acTh I'€0JIOTUYECKOTr0 Tejla MApPTUHAIBHOTO (PUIIBT-
pa B U3y4eHHOM paitoHe chOpMUPOBAJIach B TEUCHUE
OYeHb KOPOTKOTO MPOMEXyTKa BpeMeHu: ¢ 9.6 mo
9.2 TBIC. IET TOMY Ha3af.

B xononke BP00-07/6, pacnonoxkeHHOI ceBep-
Hee, YIAJIOCh MO Pa3INIHbIM (hanuaIbHBIM WHINKA-
TOpaM YCTAaHOBUTH CIEYIOIIUE NEPUOJbI MOBIIICH-
HOTO BJIUSIHUSA PEYHbIX Bom: 7.5-6.2, 3.3-24 u c
1.4 TeIC. €T O COBpEMEHHYO 3110Xy. HUxXKHS yacThb
KOJIOHKH, CKOPee BCETO, MPEeACTaBIsAeT cOO0i 4acTh
MTOJIBOJTHOTO OTIOJI3HSI.

B nenom, romouneHoBasi UCTOPHS CEUMEHTALAN
Ha tore Kapckoro mopsi o0yciaoBiieHa CHHXPOHHO
MPOTEKABIIMMH MPOIECCaMt TTI00ANBHOTO 3BCTATH-
YecKoro nopgbeMa ypoBHs MupoBoro okeaHna [Fair-
bridge, 1989; Stein et al., 2002]; mporuGanus, KoM-
IIEHCUPOBAaHHOI'O OCaJKOHAKOIUIeHueM B EHucei-
CKOM MapruHanbHoM ¢uabTpe [Gurevich, 1995];
BapbUPOBABIINMI pPEYHBIMA BbIHOCaMHM EHmces.
Ckopee Bcero, cyjsl IO NMPEACTaBIECHUSIM O MEHSB-
meiicst rmyoune OacceliHa [Stein et al., 2002], B usy-
YEHHBIN paflOH aTIaHTUYECKHUE BOABI HE MPOHNKAIIM.

IIpexkne Bcero o BelWYMHE PEYHBIX BBHIHOCOB
Enucest cnegyer cyauTh N0 abCOMIOTHBIM MaccaM
pEYHOro MaTepuana, KOTOpble NMEIOT MaKCHMallb-
Hble 3HaUYeHUs B jienoleHTpe. [lpu conmocraBieHnn
BCeX JIOCTYIHBIX JaHHBIX 10 EHnceiickoMy npoguiio
(cM. puc. 1), n3nokeHHbIX B craThax [Polyak et al.,
2002; Stein et al., 2002] u B marHON paboTe, mOIyUa-
eTcs BIIOJTHE 3aKOHOMEpHas KapTUHA OMOJIOXKEHHS
TpaHUILI MAaPTUHAIBHOTO (pUILTPA (TOYHEE, ero jie-
MOIEHTPA) C BBIMIETIEKAMUMHA IeTb(OBBIMI MOP-
CKMMHM OCajKaMHU NpH [BIKEHHHM C ceBepa Ha IOr:
11.0 TeIc. net B xonouke BP00-36/4; 9.8 TbIc. neT B
kosonke BP00-26/4; B konoukax BP00-07/5, 6, 7 no
9TOM IrpaHulbl He fouuin; 9.4 (?7) ThIC. JeT B KOJTOHKE
IM-4401; 9.2 Teic. neT B koysoHke BP00-23/7 u
8.8 TeIC. NeT B KosoHKe BP99-04/7. OT10 sBneHme
00ycJI0BJIEHO (PIaHAPCKO! MOPCKON TpaHCrpeccueit
B FOXHOM HAaNpaBJIEHUU, BLI3BAaHHON TII100aTbHBIM
9BCTATHYECKUM MO BEMOM YpPOBHS Mopst. CKOpPOCTh
TpaHCrpeccuu B Hayaje TojoleHa Ha ceBepe Kap-
CKOT'O MOPS$I (B COOTBETCTBUM C HanboJiee HaesKHbI-
MU TaHHBIMM) COCTaBUJa mopsika 146 KM/ThIC. eT
(BO3MOXKHO, 10 TIEPBBIX COTEH KM B ThIC. JIET), a 1O-
3qHee (B Tpefeyiax COBPEMEHHOTO MapTHHAIBHOTO
¢punbTpa) ymMeHbImuiIach 1o 22 KM/Thic. neT. Bos-
MOXHOHI NPUYMHOH TAKOrO OTJIUYUSA B CKOPOCTSIX
TPaHCTPECCHU SIBISIETCSI YIITYyOJIeHUE CEBEPHBIX paii-
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oHoB bapeHnuesa nu Kapckoro Mopeil B Te4eHUE €T
NANUANNY W Hadalia TOJIONeHa, OOYCIOBIICHHOE TJIsI-
nmomn3ocrasueit [Lubinski et al., 2001]. Ha rore Kap-
CKOT'O MOpsI TaKOTo yrayoisenns He Ob1n0. Bmecrte ¢
TeM, OTMEUYEHHOE OTIIMYNE B CKOPOCTSIX TpaHCIpec-
CHH MOXET OBbITh 00BSICHEHO O0JIee BHICOKON CKOPO-
CTBIO IO'bEMa YPOBHSI MUpPOBOro okeaHa B MHTEP-
Bane 11.0-9.5, yeM B nHTepBaiue 9.5-8.0 ThIC. €T Ha-
3ap [Fairbanks, 1989]. Ota npuumHa KaxkeTcd Ham
0osiee BEpOSITHOW, T.K. UMEET INIOOANBHOE MpOMC-
XOXJeHne. B To ke BpeMs HeJTb3s1 HCKITIOUATH OTHO-
BPEMEHHOTO JIEUCTBHS OOEHNX MPUYNH.

ITocnegoBaBmme (IyKTyaluu PEYHBIX BHIHOCOB
Enuces, kak npaBuso, feMOHCTPUPOBAJIN BEINYNHBI
PEYHOro CTOKAa, B HECKOJILKO pa3 (MHOTf#a Ha Mopsi-
OOK m OoJjiee) MEHBIME, YeM B Havajie TOJIOIeHA.
Pa3znuunble MHAMKATOPHI pEYHOTrO MaTepuana, B 3a-
BUCHMOCTH OT CBOE IPUPOJIbl U MEXaHU3MA IEPEHO-
ca, YKa3bIBAIOT Ha CIIETKa pa3Invarouuecs IEPUObI
ycusieHusl uim ociiabienns BnusHug EHnces B Kaxk-
JOH U3yYEHHOU KOJOHKE.

ABstopsl npusHaTensHsl JI.B. TTonsky 3a copeii-
CTBHE B aHAJIN3€ YEThIpEX 00pa3lOB PAaKOBHH JIBYC-
TBOPYATHIX MOJUTIOCKOB, BBITTOJTHEHHOMY METO[OM
YCKOPHUTEIBHON Macc-CIIEKTPOMETPUH Ha YCKOPHUTE-
ae yHuBepcureta mrata Apuszona (CIIIA). Me1 61a-
rogapuM P. llltaiina (AWI, Bpemepxaden, I'epma-
HUs), TPUCIABIIETO PafMOYyTIIEPONHbIE JAaTHPOBKU
o konoHke BP00-07/7 no nx mybnukanun. [Tuckyc-
CHSI TIO PSITy UCTOPHUKO-T€0IOTHYECKUX aceKTOB UH-
TepnpeTanuu AaHHBIX o KonoHke BP00-07/6 ¢ U.
Cumcruxom (KemOpupkckuil yHuBepcuteT, Benn-
KoOpuTaHus) Obljla BecbMa IoNe3HOH. Upes3Bbluaii-
HO IUTOJOTBOPHBIM 0Ka3ajoCh OOCYXKJEHUE T€OXH-
MHYECKHUX aClEKTOB CTaThl ¢ A.A. MUTIHCOBBIM.

Pa6oTa BbImoTHEHA TTpH (PUHAHCOBOIT MOJIIE PKKE
P®OU, rpant Ne 02-05-64017 u ®UIT “Muposoit
okean”, rpanT Ne 43.634.11.
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