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[TpeancnoBue

CeroZiHsA HaM TPYAHO TPEACTaBUTh MUP, TZe HET IITyOOKUX 03€ep
U BeJIUYECTBEHHBIX pPeK, IZle He UAYT AOXKAW U He BAJIUT CHET,
B HEZIpax KOTOPOTO HET HU yIViA, HU JKejie3a, HU 30JI0Ta, B BO3AY-
Xe He XBaTaeT KUCJI0POAa, a BMECTO IECTH KOHTMHEHTOB — OAWH
OTPOMHBIN CYNEPKOHTUHEHT WIM, Ha0060pOT, TOJIbKO OCTpPOBA.
A Besb Bce 3TO Hallla 3eMJIs, TOJIbKO TaKasa, Kakoi oHa 6bi1a 3a 30,
350, 2500 muH JIeT fo mosaBIeHMs YeaoBeka. /la u Bcero 12000 net
Ha3a/ OHa ObLIa COBEPIIEHHO APYIOM — C OOIIMPHBIMU JeAHU-
KOBBIMU IIUTAMU, TOKPHIBABIIUMU 3HAYUTEIbHBIE TTPOCTPAH-
CTBa CEBEPHBIX KOHTUHEHTOB, OTPOMHBIMHU, TOPA370 OOIBIINMU,
yeM celvac, CTEITHBIMU ITPOCTOPaMHU.

Mup MeHsICA Beerzia. Yl HBIHENTHEee ero COCTOSTHUE TOXKE HETIo-
CTOSTHHO. V1 BUHOI TOMY He KaKWe-TO IVIoOajbHble KaTaKJIU3MBbI,
BpO/le IAJleHUsT aCTEPOUZIOB, 3€MJIETPSICEHUN M BYJKAHUYIECKUX
B3PHIBOB, a JIEATEIHHOCTD CYIIECTB — OT MeJIbYainX GakTepuit
Y OZTHOKJIETOYHBIX BOJOPOCJIEH /IO eJiel, CJIOHOB U, KOHEYHO, YeJI0-
BeKa (2TO TOXKe OIH 13 BUIOB OPraHU3MOB, 3aHUMAOIINHT Ha 3eM-
Jie oTIpe/ieIeHHYI0 HUIITY).

[Toka Ha IUIaHeTe He MOSABUIMCH ITEPBBIE COOOIECTBA OPraHU3-
MOB, Ha Hell He 00pa30BLIBAIUCD JKeJI€30PYAHbBIE, 30JI0TOPY/HEIE,
ypaHOBBIE U MHOTHE ZIPyTHe MeCTOPOXKAeH s, a aTMocdepa Oblia
JIMIIeHa Kuciopoza. [Toka He CI0KUINCh HACTOSIIUE JIECHBIE Mac-
CHBBI, HE MOIJIO OBITh JOJITOBPEMEHHBIX 03€p U IIOJTHOBOAHBIX PEK
¢ OGIIUPHBIMU OUHAMU, KPAaCUBBIMU U3JMIyIMHAMU — MeaH/pa-
MM — U OCTPOBaMH, Y, KOHEYHO, He 0OPa30BBIBAJICA KaMEHHBIHN
yrojb. PUTOIUIaHKTOH — OOHTAIOIHe B BEPXHUX CIOSIX BOAHOM
TOJIIA OJHOKJIETOYHBIE BOZIOPOCTN — CTaJ HE TOJBKO TTIaBHBIM
opozioo6pa3oBaTeieM MOPCKUX U O3€PHBIX OCAJOYHBIX TOJIII,
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HO U B 3HAYUTETHHOU CTEIMEHU MOBJUAI Ha 0OJauyHBIA TTOKPOB
Y KJIUMaT IuTaHeThl. U MOCKOIBbKY cocTaB pUTOIUIAaHKTOHA IIOCTO-
SIHHO MEHSJICS, BMECTe C HUM IIOCTOSIHHO MEHSIJINCh U BCe DTH,
Ka3aJoch ObI, BeYHbIE IPUPOAHBIE HEeHOMEHHI. JlaXke TUHO3aBPEI
Y MaMOHTBI IPWIOXKIIN OIIpeZieJIEHHbIE YCUIUS, YTOOBI MUP CTal
YyTOUKY ApyruM. KoHeuHO, eCcTh B 3TOM HEIOCTOSIHCTBE U CBOU
IIMKJIBL, CKAYKEM IVIOOATbHEIE TTOTEIUIEHUS U ITOXOIOAaHUA, HO 1 3TH
IIUKJIBI He SIBJISAIOTCS IIOBTOPEHUEM YXKe IIPOMAeHHOr0. A HBIHEII-
Hee «T0baTbHOE TIOTETUIEHNE» C TOUYKHU 3pEHUA T'e0JIOTHH U TIajle-
OHTOJIOTUU ¥ BOBCE TAaKOBBIM He SIBJIIETCS, IIOCKOJIBKY Ha COOBITHE,
c1r1ocoOHOEe OCTaBUTh 3aMETHEIH cjIe/l B Te0JIOTHMYECKOI JIETOIIHCH,
TIOKa MpeTeH/I0BaTh He MoXkeT. Ho ecyiv Ha HeTro He o6paiaTh BHU-
MaHUsI — He U3y4aTh, — 3TO SABJIEHHE MOXKET IPUHECTH Ky4y Oe/.

Y3HaTh ke 0 MPOIUIOM 3eMJIH IT03BOJIAIOT COBpeMeHHEIe MeTO-
ZIbI TEOJIOTUM U TTaJIeOHTONOTUU. JIFoOble UCKOTTaeMble OpTaHU3-
MBI — B pPyKaX Mpo¢deCcCHOHAIBHOTO TaJeOHTOIOTa — CTAHOBSIT-
¢ cobeceTHUKaMU, CIIOCOOHBIMM ITOBEJATh MHOT'O UHTEPECHOTO.
VIMeHHO oCcTaTKU OPraHu3MOB, BKJII04asA UCKOIaeMble CIelbl, U30-
TOIHEIE Y MOJIEKY/IAPHBIE CBUETEIbCTBA UX KU3HEAEATETbHOCTH,
MTO3BOJIAIOT HarboJiee MOJTHO PEKOHCTPYHUPOBATh UCTOPHIO 3eMIU
3a mocyefiHue 4 Mipz sieT. O6 3TOM 3Tare U MOM/IET PeYb B KHUTE.



YACTD |

KAK BAKTEPUWN CO3AANMN
ATMOC®EPY U BCE MPOYEE
(4000-635 M/MTH NET HA3AQL)

Hauanao

LENE LA (MJaH JeT)

3AVaKapCKUH 635
HEOIIPOTEPO30ICKast KPHUOT€HOBBIN 850

TOHCKHUI 1000

CTEHCKUH 1200
IIPOTEPO3OMCKUM | ME30IIPOTEPO30HCKaA | SKTa3CKUM 1400

KaJIUMMCKUH 1600

CTaTepPCKUM 1800
TIaJIe0TIPOTEPO30MCKasA | OPO3UPCKUH 2050
pUaccKui 2300

CUZIepCKUi 2500

Heoapxelckas 2800
apxeycKuit Me3o0apxeiickas 3200
majeoapxeiickas 3600

s0apxeickas 4000

XaJeUCKU 4600




Puc. 14. FpaHuTo-rHeiicbl PeHHOCKaHAWHABCKOrO WnTa; apxei (2,9-2,7 mipa ner);
Kapenus



FMMABA 1
CNnown BPEMEHW

B 2TO¥l KHUTE e€CTh CTPAHUIIBI C OYKBAMMU, CKJIAZBIBAIOIITUMUCS
B CJIOBA U IIPEJJIOKEHMSI, YTOOBI IIEPeaTh MBICTH YIEHBIX, YbU TPY-
ZIbI TIOCJTY>KVUTY OCHOBOM JIJIE PACKPBITHSA €€ TeMBI, eCTh HyMeparus
CTPaHUI] ¥ €CTh Ha3BAaHUsA IVIaB, B KOTOPBIX OTPAXKEHO COZEeprKa-
Hue. O4eHb ITOXO0XKe YCTPOoeHa U KaMeHHast JIETOITUCh 3eMJIM: KaXK-
ZbIN CJIOM 0CaZIOYHBIX TOPHBIX MTOPOZ — 3TO CTPAHUIIA; 3aKII0YeH-
HbIE B HEM MUHEDAJIBI, 3JIEMEHTHI, CTaOWIbHBIE ¥ PAIUOAKTUBHBIE
M30TOIIBl M OCTAaTKKM OPTaHNYeCKUX BeIlleCTB — 3TO OYKBHI; a opra-
HU3MbI 1 TEOXUMHUYECKHE TIPOIECCHI, KOTAA-TO MPeAOTPEeETNB-
1IIMe, YTO CJIOU 10 coZiep:kaHUuio (MUHEPAJIIOB U IIPOYEro) OKaXKeT-
¢s1 UMEHHO TaKUM, — aBTOPHI IIEPBOMCTOYHHUKOB HAIINX 3HAHUH.
B KaMeHHOM JIETOIKCH €CTh 1 OT/IeJIbHBIE [VIaBhI C HA3BAHUSIMHU,
U HyMepalus cTpaHull. KoHeyHo, Bce 3TO CyIIeCTBYET AJis ya00-
CTBa II0JIb30BaHMs KHUTOM (9TOM Wiu 3eMHOI). Tak, «IVIaBbl» —
3To mozpaszeneHus MexAyHapogHOW XpoHOCTpaTUrpadpuIecKomn
IITKAJTBI, CMBICI KOTOPOM TIEPEIAET CJIOBO «CTPATUTPAPU» — «CJI0-
eB omucaHue» (OT.iam. stratum — CJION U epeu. YpApw — YepPTHUTb,
mucaTh). A HymMepalys CTPaHUIl — pafioOMeTPUYECKUE JaTUPOB-
KU TOPHBIX TTopoZ. [IpaBzaa, oTcueT BezieTcss OOpaTHBIN: HAlpUMeED,

repBas IiaBa — «apxek» — 3aHUMAET CTPAHUIILI C 4-MUWUIHAPA-
HOM 10 2,5-MWIIHapAHYI0, a OAIVIaBKa «T'0JIolleH» — IoCeJHIe
11 700.

He ciegyeTr AyMaTh, 4YTO 3TO HEKOE YMO3PUTENbHOE YAOOCTBO:
«apxei» (4,0-2,5 MiIpz seT Ha3aZ) pe3Ko OTAUYaeTCs IO CMbIC-
JIy U COAiep)KaHUIo OT «IIpoTepo3os» (2,5-0,541 miipz seT Ha3zaz)
u o6a oHU — OT «paHepo30s» (0,541 mipz jeT Ha3aJ — HbIHE).
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PazyomeTpuiecKre JaTUPOBKU IIPUMEHSIOTCA YKe b6ojiee COTHU
JieT (IlepBble U3 HUX C MCII0Ib30BaHUEM PaJ0aKTHBHBIX N30TOIIOB
rejvisa U paausa Obuty moydeHsl B 1904 r. aHIIMHACKUM QU3UKOM
OpHcToM PesepdopzoM) U IOCTOSHHO COBEPIIEHCTBYIOTCA. Jaxe
IIOPOZBI BO3pACTOM B COTHU MWUIMOHOB JIeT Tellepb MOXXHO JaTH-
pOBaTh C TOYHOCTBIO 10 HECKOIbKUX ThICAYeneTu (puc. 1.2).

Puc. 1.2. Kpuctannbl LMpKOHa ANA onpefesieHnsa pagunomMeTpuyeckoro Bo3pacra; Kem-
6puit (530,7+0,9 MiH feT); BocTouHbl HblothayHaneHa, KaHaaa (ny6nukyetcs ¢ pas-
peweHus xoszeda KupwsnHka)

Haubonee pacmpocTpaHeHHble METOZABI PaZlOMETPUIECKOro
aHaymm3a — paguoymiepogHbli (B npezenax 30000 yeT), aproH-apro-
HOBBIN (*°Ar/*Ar), penuii-ocmueBhiii (Re/0s), ypaHO-CBUHI[OBbIE
(238U /206Pb’ 2357J /207Pb, 232(J /208Pb u 27Pb /206Pb); TIoCTIeIHUe TIpe]-
CTaBJIAIOT COOOM COBOKYITHOCTD YEThIPEX HE3aBUCUMbIX M3MePEHUI
BO3pacTa i1 ogHoro obpasia. CKeIcuc K moflo6HOMY — «abComioT-
HOMY» — BBIPQ)K€HHIO BO3pacTa 3eMH y IIpodaHOB BBI3BAH TEM,
YTO OHU He JOTa/IbIBAIOTCA O BO3MOXXHOCTAX ITOJy4eHUA TeX XKe BO3-
PAaCTHBIX XapaKTEePUCTHK CYTybOO TeoJIOTMIeCKUMU METOAAMHU.
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JlocTaToyHO, HATIPUMeED, IIEPECUUTATDH KOJTMYECTBO OCAZ0OTHBIX
CJIOMKOB, He JIIOObIX, KOHEYHO, a TAKUX, KOTOpPble GOPMUPYIOTCA
B TeueHMe rozia. Hampumep, cjiou ibja — 3TO TOXKeE FOPHAsi TOPoza
(paBHO Kak ¥ BOZIa) B JIEASAHBIX IUTaX ['peHIaHANY U BOCTOYHOM
AnTapkTugsl. [locieaHuii Mo3BodeT HaM 3aTVIAHYTh B IIPOIILIOE
Ha 160000 et (ToNLIMHA JIeASHOTO MAHIIUPSA AOCTUTAET 3/leCh
2000 M). A 6iarozaps Imy3bIpbKaM U «IbUTH» (TOHKUM MUHePaJIb-
HBIM YaCTHUIIaM), BMOPOXXEHHBIM B Ka)KIOM CJIO€, MOYKHO ITOApO0-
HO y3HaTh, KAKOB OBLI COCTAB BO37yXa B T€ TOJbI, KaKUe Mpeob-
Jlalaii TEMITepaTyphl Ha MIOBEPXHOCTHU TUIAHETH M OTKYZa IyIu
BETPHI.

JleHTOYHEBIE TVIMHBI, & TAK)XKE WX YIUIOTHEHHBIE aHAJIOTY — Bap-
BUTHI (OT weed. varv — cJioi), obpasyroniyecs B 03epax 1 B HEKO-
TOPBIX MOPSX, ITO3BOJITIOT «KOIHYThb» ellle Ty0yke — Ha MUUIHO-
HBI JIET. DT 0Ca/I0OYHbIe TOPHBIE TOPOABI 06pa3ytoTes Giarogaps
€KEroJHOMY YepeZIOBaHUIO BeCEHHE-JIETHETO U OCEHHE-3UMHETO
CJIOMKOB OT HECKOJbKUX MIUTMMETPOB /10 HECKOJIbKUX CAaHTHUMe-
TPOB TOJIIUHON. (/lajilee BMeCTO BhIpaXKEHUA «TOJIINHA» O6yaeT
KCIIOJIb30BAThCA T€OJOTUYECKUI SKBUBAJEHT 3TOM pa3MepHOM
XapaKTePUCTUKU — «MOIITHOCTh».) BeceHHe-TeTHUY ciioM oca-
Ka — OOBIYHO TPYO03E€PHUCTHIMN, CBETIBIN U COAEPIKUT MHOXKECTBO
JIETKO PA3TMIMUMBbIX CKEJIETUKOB IVTAHKTOHHBIX OPTaHU3MOB (B 3TOT
CEe30H CHOC C CyIIIY YCWINBAETCs, a )KU3Hb BO BCEX ee IIPOsIBJIeHU-
AIX IPOLIBETAET U pacliBeTaeT), a OCEHHe-3UMHUN — TOHKUHN U TeM-
HBIM (CHOCA MOYTHU HeT, JIUIIb MeJJIeHHO Ooce/laeT B3BeCh, a opra-
HHUKa pa3pyllaeTcsa U YIUIOTHseTcs). [IpuMepHO Takke apXeoso-
TH TO/ICYUTHIBAIOT TOMIOBBIE KOJBIA Y JIEPEBHEB, YTOOBI MOMYIUTH
JE€HIPOXPOHOJIOTUYECKHE JaTUPOBKU. [IpaBja, BO3pacT OTAENb-
HOTO ZlepeBa peJKo IMPEBHINIAET IepBbie ThICAYETIETUA, a BapBU-
ThI 0OPa3yIoT TOMIIN B COTHU METPOB, I/Ie YUCJIO CIOMKOB IOXOJTUT
Z10 HECKOJIbKUX MWTHOHOB. YTOOBI OJIYIUTH XpOHOIOTHIO HOBroO-
poza Benmukoro, Hy>KHO CO3/]aTh A€HAPOXPOHOJIOTUYECKYIO ITKATY
BCEX HACJIOEHUH ero IepeBAHHBIX MOCTOBBIX, & 3aTEM IIPUBA3ATH
K DTOH IIIKaJIe MMPOYHe apXeoJOTUYECKHe HaX0AK! (MOHETHI, ITeva-
TU, OEpeCTAHBIE TPAMOTHI). YTOOBI BLICTPOUTH XPOHOJIOTHIO 3EMITH,
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MO>KHO TOYHO TaK ke ITepeXOAUThb OT OZHOM TOJIIIU BapBUTOB (Teo-
JIOTMYECKOTO pa3pe3a) K Apyroi, bojiee ApeBHEMH. ..

PacueT Bo3pacTa OT/IOKEeHU 10 IEHTOYHEIM IITMHaM (BapBo-
XPOHOJIOTHUS) TOXKE UMeEeT CTOJIETHIOI MCTOPHIO: BIIepBhIE BO3-
MOXXHOCTH MeTo/ia ObUTH TIOKa3aHbI IIBEJCKUM Teosiorom ['epxap-
nom fAxkobom ge T'eepom Ha 11-i ceccun MeXXAyHapOAHOTO T'eo-
JIOTUYeCKOTO KOHTpecca, cocTtosBilelica B CTokronbme B 1910 1.
[IpocTo pagroMeTpUYECKOe AAaTUPOBAHUE OKAa3aloch yAoOHee
U Jeliense (B TOM YUC/Ie U PaJUOYITIEPOAHBIN MeTO/, B apXeoJio-
TUU BMECTO YTOMUTEIBHOTO AeHAPOXpOoHONIoTnYeckoro). TouHo
TaK JXe, YTOOBI Y3HATh, CKOJBbKO CTPAHUI] B 3TOU KHUTE, MOXKHO
B3IAHYTH Ha udPy, yKa3aHHYIO Ha NMOCIeIHEN U3 HUX, a OCO-
60 HeZIOBEPUYMBHIE MOTYT ITEPECYUTATD BCE CTPAHUIIBI. A €CJTU OBl
ux ObUTO 4 MIpa?

Korga »xe TpebyeTcs y3HATh BpeMs, 3a KOTopoe chopMUPOBa-
JIach Ta WIK WHAsl TOJIIA OCAJKOB, MPUOEraloT K BApBOXPOHOJIOTUH
WM HUKIocTpaturpaduu. IlocieHUN METOJ, OCHOBAH Ha BBISB-
JIEHUU MOBTOPSAIONINXCSA PUTMOB B 0CaZIOUHBIX OTIOKEHUAX, CBA-
3aHHBIX C IEPUOANYHOCTHIO KJIMMATUYECKUX KosebaHuii. CBA3b
TAKOHW NMEPUOANYHOCTH C OPOUTATBHBIMU IIUKIaMU B COTHEYHOM
cucTeMe, rie B3auMHOe IPUTSKeHUe IJIaHeT U KPYIHBIX CITyTHU-
KOB HCKakaeT IIPaBWIbHOCTh OPOUT, NpeHaYePTAHHYIO 3aKOHa-
mu Kertepa — HbIOTOHA, YCTaHOBWII IOTOCTABCKUM GU3UK Muty-
TUH MWIaHKOBUY. DTU OpOUTANbHBIE ITUKJIBI BKJIIOYAIOT Tpe-
Ieccuto (mpuMepHo Kaxkable 26000 jeT 3eMHasi OCh OMMCHIBaeT
KOHHMYecKylo ¢urypy), Hyranuto (kaxzabie 41000 yeT konebet-
Cs1 yTOJT HAKJIOHA OCU K TUTOCKOCTH 3€MHOM OPOUTHI) U SKCIIEHTPU-
CUTET — U3MeHeHUe GOPMBI OPOUTHI C AJUTUIITUYECKOM Ha KPYToO-
BYIO ¥ 00paTHO, HO B IUIOCKOCTH, NEPIIEHAUKYIAPHON IPEXHEH,
Y CHOBA Ha KpyroByto kaxsle 400000 sneT (moaHbIi UUKI) (pUC.
1.3a-1).

OTu cMeHBI OPOUTANTBHBIX KOHOUTYPALIUM MPUBOJAT K TOMY,
YTO 4Yepe3 CTPOro OolpeZieseHHOe KOJIUYEeCTBO JIeT IUIaHeTa OKa-
3bIBaeTCs TO O/ke K COMHITY TEM WJIM MHBIM ToylapyueM (Ipe-
I[eccus U HyTallUs) WIN BCA LeTUKOM (9KCIEHTPUCUTET), TO Jajlb-
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IIle OT CBETWJIA. B IepBOM cilyyae OHa MOJIyYaeT HECKOJIbKO 6O0JIb-
IIIe Tervia, BO BTOPOM — OXJaXKgaeTcs. [Ipu HaCcTyIUIeHUH TEIUION
SIMOXU C OOGWIBHBIMU OCaIKaMH B KapOOHATHBIX TTOPO/IaX HaKaTUIU-
BaeTcs OOJIbIE YACTUI] TSKENbIX MUHepanioB. OUYeBUHO, COCYU-
TaTh 6ECKOHEYHOE YHCJIO MMOYTH HEBUVMBIX, IIBLIEBOI pa3sMepHO-
CTH KyCOYKOB MUHEPAJIOB BO BCEX OCAZI0YHBIX CJIONKaX HepealbHO.
Ho MokHO omnpefiesTUTh BeTUUYUHY MarHUTHON BOCIIPUMMYUBOCTU
KaXXZ0TO M3 HUX, KOTOpas 3aBUCUT OT COZlep>KaHUA OKUCJIOB XKeJle-
3a, 06JIaIar0IUX MAaTHUTHBIMU CBOMCTBAaMU, MMOCTPOUTh MAarHUT-
HYIO CIIEKTPOTPAMMY U BHIIBUTH YHCJIO OPOUTANbHBIX IUKJIOB,
B Te4eHMe KOTOPBIX U HAKOMWINCH JaHHbIE OTIOKEHHUS.

EcTh U pyTHe cyrybo reosioruveckue MeTO/Ibl pacyeTa Bo3pac-
Ta OTJIOXKEHUU TOPHBIX MOPOJ U OTAENbHBIX ['€0JIOTUYECKUX 00D-
eKToB. Hampumep, ByJIKaHUYECKHE KOHYCH 0a3a/IbTOBBIX BYJIKa-
HOB 6yarozaps MepuoJUYeCKUM HAIJIaCTOBAHUAM 3aCTHIBIIUX
TIOTOKOB JIaBhl PACTYT CO CKOPOCTBHIO OKOJIO MeTpa 3a CTOJIETHE
(puc. 1.4).

3Had, 4TO BBICOYaWmiada ropa Ha 3emse MayHa-Kea (ocTpoB
['aBaiin) BO3BBINIAETCA HAZl ee TOBepXHOCThIo HAa 10200 M (13 HUX
Ha 4205 M — HaJl ypOBHEM OKeaHa B BU7Ie OCTPOBA), MOXKHO OIIpe-
JeTUTh, YTO TOMY BYJIKaHY CTYKHYJIO 60jiee MWLIHOHA JieT. ToT ke
BO3pPAacCT MOJIy9YaeM, JaTUPYs caMble ApeBHUE 6a3aJbThl 3TOU FOPHI
paguoMeTpUYEeCKMMY MeToAaMu. basaibToBasi laBa BooOIIle OUeHb
6arofiaTHbIN MaTepuait. [I0CKoIbKY HOBOOOpa3oBaHue 6a3aibTo-
BBIX CJIOEB B CPEIMHHO-OKEaHUYECKUX XpebTax CBA3aHO C pacilu-
peHUeM OKeaHOB, II0 3TUM TOPHBIM ITOPOAAM MOXKHO OIpeleNUThb
U BO3pacT CaMbIX KPYIIHBIX IUIaHETapHBIX BoZoeMOB. Tak, ATinaH-
TUYECKOMY OKeaHy MCIIOJHWIOCh IpuMepHO 150 muiH seT. IIpo-
BEPHUTDh AAaTUPOBKY MOXXHO, MCIOJb3yA AaHHBIE BHICOKOTOYHBIX
TIPUEMHBIX YCTPOMCTB, PACIIONIOXKEHHBIX Ha Pa3HBIX KOHTMHEHTAaX
Y MHOTOKPATHO 3aMePSAIOIINX IT0 aTOMHBIM YacaM BpeMs IIPOXO0XK-
JeHUA CIIyTHUKOBBIX PAZMOCUTHAIOB WIH JIa3ePHBIX Jy4el, oTpa-
>KeHHBIX OT JIyHBI ¥ KOCMUYECKHUX aniaparoB (WIU IPOCTO JaHHbIe
GPS — m1obanbHOM CUCTEMBI onpeiesieHus KoopauHar). Corac-
HO TaKHUM 3aMepaM CKOPOCTb paclIMpeHUsa ATIaHTHUKH, CKaXKeM,
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A
CoBpeMeHHOCTb
R 3uma Q NletTo ®
5250 net Ha3ap, R
Neto
3uma
| R
10 500 net Ha3apf
Q fleto ﬁ 3uma R
b

Puc. 1.3. NapameTpbl opb6uTbI 3emnu, BANAIOLWNE HA KNMMATUUYECKYIO LUKINYHOCTb
(umKknbl MUNaHKOBNYA): @) IKCLEEHTPUCUTET (M3MeHeHre hopmbl OP6UTBI C INANNTH-
UECKOW Ha KPYroBylo, Kaxable 100000 nert); 6) npeueccua (ABUXeHMe ocu Bpalue-
HUsi 3eM/N N0 KPYroBOMY KOHYCY, 0Cb KOTOPOrO NeprneHAnKynspHa 3eMHoi opbuTe,
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Ocb

_b_ . . .

ConHeuHoe JKBaTop
usnyyeHue

C NepnofIoM OKOJ0 26 000 feT); B) HyTauus (KonebaHue yrna HaknoHa ocu no oTHO-
WEHWNIO K NIOCKOCTY 3EMHON OPBMTDI OT 21,5° [0 24,5°, KaX/ble 41000 NeT); r) put-
MUYHOCTb MOPCKUX KapbOHATHbIX OTNIOXEHWIN, 06YCNOBNEHHas Luknamu MunaHko-
BUUA; KeM6puii (505 MaH net); p. Mas, AkyTusa
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Puc. 1.4. Cron6yartas oTaeNnbHOCTb nnatob6asanstos (BbicoTa CTON60B 40 18 M, Ana-
MeTp A0 0,6 M); nnencroueH (170 000-165000 neT); yuwenbe fapHu, ApmeHus
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Mmexay CeBepHoit Adpukoil u torom CeBepHON AMEPUKU —
0,025M B rog. Pazgenum MUPUHY OKeaHa MeX/Jy 3TUMU TOYKa-
My — 3700000 M — Ha JaHHYIO BEJTUUUHY U YOEIUMCS, YTO AT/IaH-
TUYeCKU okeaH pozauica 148 miH et HaszaA. (Bo3aMokHO, UMEHHO
B 2Ty nATHUIYY.) Ha HeGombIInx yqacTKax ATJIaHTUYECKOTO OKeaHa
BO3pACT KOPHI IOCTUTAET 195 MJIH JIET — OHA JpeBHee, 4eM TUXO-
OKeaHCKUe IUTUTEL.



FMMABA 2
KAK MOABUHYTb ADOPUKY?

OxeaHWYecKUe U TeM 60Jiee MOPCKHUE Yalllv MMOCTOTHHO MEHSIOT
cBOU ovuepTaHMA. Korza He GBLIO COBPEMEHHBIX OKEaHOB, CyIIle-
CTBOBAJIM MHBIE, HBIHE «BBIMEPIIHE»: YPATbCKUN HA MecTe Ypasib-
cKux rop — 6osiee 320 MiH JeT Hasaz, fAner Ha MecTe Ammnasna-
yeli — cBbIlre 450 MJTH JIeT Ha3az. B 3Tux ropax HaBe4uHO BIAsSHBI
OCTaHIIBI PEXHUX CPEAMHHO-OKEAHUIECKUX XPEOTOB — JIpEBHUE
6a3aynbThl, TPEBPATUBIINECSI CO BPEMEHEM B 3ejleHOKaMEHHBIE
KOMIUTEKCH — OGHOMUTHI. TUIIUYHAS JJIs1 TAKOTO KOMIUIEKCA T'op-
Has nopoga o¢uoaut (OT 2peu. 6@IG — 3Mes U A{Bog — KaMeHb)
M3BeCTHA Cpeiul YPaJbCKUX YMesblleB-KaMHepe30B KaK 3MeeBUK
13-3a TPABAHWCTO-3€JIEHOTO IIBETa U YellyH4aTOH CTPYKTYPHI.
[TpuyrHON TPaHAUO3HBIX U3MEHEHUN JIMKA 3eMJIN SABJIAETCA
TEKTOHUKA JUTOCPEPHBIX IUIUT. TEKTOHUKA (OT 2peu. TEKTWV —
CTPOUTEND, XYAOKHUK W TEKTOVIKOG — HUCKYCHBIN B CTPOUTEND-
HOM Jiejie) — 3TO, COOCTBEHHO, U €CTh CTPOUTEIHCTBO JUTOCHE-
phI (0T 2peu. A{Bog — KaMeHb U 6PAipa — 000JI0UKA) U3 OTAEb-
HBIX 0JI0KOB — ILIUT. [locieaHre COCTOAT U3 TBEpPAOH 3eMHOMU
KODPBI (COBOKYITHOCTHM OCAZIOYHBIX, MarMaTU4YECKUX U MEeTaMOp-
dbuYecKUX TOPHBIX TTOPOJ) U TMOACTWIAIIIUX €€ BEPXHUX CJIO-
€B MaHTUH, UMEIOIIUX CXOAHBIA XUMUYECKUN cocTaB. CKOMIb3AT
IIUTHI, MTOAHUMAIOTCS U OIYCKAIOTCSA 10 BA3KOMY W Pa3yILIOT-
HEHHOMY IIPOCJIOI0 BepXHeH MaHTUU — acTeHocdepe (OT 2peu.
o — He, 0NV — KJIUH U o@aipa — 060109Ka). KOHTUHEHTAb-
Has Kopa Jierye okeaHW4ueckoli (MeHee IJIOTHas), IO3TOMY MaTe-
PUKY, 06pasyoIye gApa KOHTHHEHTATbHBIX JIUTOC(HEPHBIX ILTUT,
BO3BHIIIAIOTCS HaJ JOKEM OKeaHa U B 00JIaCTSIX CTOJKHOBEHUS
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3TUX IUIUT C OKEAaHWYECKUMU OCTAIOTCA «Ha IIaBy». Haobopor,
6oJiee TsKENble OKEAHWYECKHE TUIUTH TOAHBIPUBAIOT MO/ HUX,
yX0/isl B ITTy6OKOBOZIHBIE XKeoba, mogobHbie Kypuno-KamuaTcko-
My U MapuaHckomy, U emle Ha 600-700 kM fganblie, IoKa IOJI-
HOCTBIO He PacIuIaBATCA. DTOT MPOIlecC HAa3bIBaeTCs CyOAyKIIUe
(ot tam. sub — mog u ductio — yBoza, orBezieHue). CTONKHOBE-
HYE IUKJIONUYECKUX CTPYKTYP IIPOUCXOAUT C BEIZEJI€HUEM OTPOM-
HOT'0 KOJIMYEeCTBa SHEPTUU, UTO BhIpaXkaeTcs B GOPMUPOBAHUU
TUTAHTCKUX BYJIKAHUYECKHUX OYaroB, TAaKUX KaKk THXOOKeaHCKOe
BYJIKAHUYECKOE KOJIbLIO, BKItoYarlee AHAL, Kopawibeprl, KaM-
4aTKy, Kypuibckyro ocTpoBHYIO Ayry, AnoHuto U HoByro 3enaH-
Auio. /IBrmKeHre TUXOOKEAaHCKUX IUIUT B CTOPOHY KOHTUHEHTAJIb-
HBIX Ha epudeprun okeaHa 0O0YCIOBIEHO MTOCTOTHHBIM POCTOM
MTOBOAHOTO XpebTa, U3BECTHOT'O KaK BoCcTOYHO-THUXOOKEaHCKOe
MTOHATHE, 3a CYET 06pa30BaHUsA BCE HOBBIX CJIOEB OKEAHUYECKOM
KOPBHI B ITPOJIOJIbHBIX ITyOOKOBOAHBIX PaccesnHax xpebra — pud-
tax (0T anen. rift — TpemuHa, MeTh) B 30HE MOAbEMA K TOBEPXHO-
CTU FOPSAYMX MAaHTUWHBIX KOHBEKTUBHBIX IOTOKOB. (ThICAUYEeKUIO-
MeTpOBBIi pasoMm CaH-AHzpeac B KamudopHuu, mpociaBieHHBIH
MHOTUMU OJOKOAcTeEpaMU U 3eMJIETPICEHUSIMU, TOXKE OTHOCHUT-
cs1 K THXOOKEaHCKOMY pUGTY, XOTs BKJIMHUBaeTcs B cymry.) Kopa
obpa3syeTcst u3 6a3aJIbTOBOM JIaBbI, KOTOPAst, 3aCThIBAsA BAOJIb pyud-
TOBOM pacceNnHbl, CIOCOOCTBYET Pa3/BIKEHUIO OKEAHUIECKUX
IUTUT. JTO SIBJIEHVE HA3bIBAETCA «CIpeAuHT» (0T aHes. spread —
pacumupATh). ATIaHTUYEeCKUN OKeaH, MPOAOKEHNEM KOTOPO-
ro aBisercs CeBepHbIN JIeZIOBUTHIN, BefleT cebst Bpozie ObI bosee
CIIOKOWHO: HUKAaKWUX BYJKAaHWYECKUX apOK Ha nepudepuu HET.
Ho cripeAwHT TPOUCXOAUT U TaM — BZOJb XpeO6TOB CpeZMHHO-
Atnantudeckoro u Peiikpanec. Tonbko ABMXKYTCA 3/leCh OKeaHU-
YecKUe TUTUTHI BMECTe ¢ OIKaiIuMu KOHTUHEHTaMU. [T0CKOJTb-
Ky CaM OKeaH uMeeT S-00pa3Hylo KOHQUTYpaIUIo, I0XKHAA YacTh
ero xpe0OTa, pa3zBUrasch, TOJKaeT Ha ceBep AQpPHKY, a ceBep-
Haa — el HaBcTpeuy EBporny. Tam, rie MaTepUKU YIIUPAIOTCA APYT
B IpyTa, MPOUCXOAUT KoJutuaus (0T ane. collision — cToskHOBe-
HMe) KOHTUHEHTAIbHBIX IUIUT, U, CJIOBHO IIPH yAape APYyT o ApyTa
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TMTaHTCKUX JIbJVUH, HAYMHAETCS «TOPOLIEHNE» — PACTYT TOPHBIE
XpeOTHI, ToA0OHbBIE ATBITUICKOMY T0siCy OT [TupeHeeB 10 KaBka-
3a ¢ ByJIKAHAMU U COMYTCTBYIONUMU TIEPUOAUIECKUMU 3EMIIE-
TpsiceHUAMH. TakK KakK BZOJb CPEAUHHO-OKEAHUYECKUX XPEOTOB,
a TakKe BAOJIb JIOObIX pUPTOB TUTOCPEPHBIE ILTUTH PACXOASAT-
s, a Ha TPaHUIe KOHTUHEHTOB WM Pa3HbIX TUTUT CXOAATCS, TIep-
BB TUI I'PAaHUI] HAa3bIBAETCS JUBEPTEHTHBIM, 2 BTOPOM — KOH-
BEPreHTHBIM.

Teopus auTocHepHBIX TUIUT, BEPHOCTh KOTOPOU /I0KA3bIBAET-
cs He TOJBKO HaOIIOZeHWeM 3a BBIIIEHa3BaHHBIMU I'eOJIOTHYe-
CKUMU SBJIEHUAMU, HO U 3aMepaMy ABUKEHUH IUTUT 6Giarogaps
CIIyTHUKOBOMY U Ha36 MHOMY MOHUTOPUHTY, OOBSCHAET, TOUEMY
Ha He OKeaHOB 0eCCMBICJIEHHO MCKaTh caMble ApeBHUE OTIOXKe-
HUsA. VIX ¥ He HallUTH, HECMOTPSI Ha THICSTYY CKBAXKUH, 3aJI0KEHHBIX
O TIPOEKTY MTyOOKOBOAHOTO OypeHus ¢ Kopabss «[momap Yesn-
JIEH/DKep» U MeXAyHapOZHOM porpaMme OypeHHsa OKeaHNIeCcKOo-
ro IHa HaYuHasa ¢ 1968 r. A BOT Ha KOHTMHEHTAX, XOTsA U OHU IIpe-
TepIeNy CyllleCTBeHHbIE U3MEHEHUS, KOe-UYTO OCTaNoCh. [10 601b-
el 4acTU 3TO KOe-YTO — TOXKe MOPCKUE OTIOKEHUS, TIOCKOIBKY
MAaTEePUKOBHIN IIenb( ABIAETCS YaCTbIO KOHTUHEHTOB, a MOPOU
1[eJIble MaTEPUKU «TOHYJIN», TIOKPHIBAsACh Ha I€CATKU MUJLUTUOHOB
JIET OOUIMPHBIMHU MEIKOBOAHBIMU SITMKOHTUHEHTAIbHBIMU MOPS-
MU, aHAJIOTOB KOTOPHIX HET B COBpEMEHHOM MUpe. U 3To sABIeHne
6BLTIO O6YCIIOBIEHO TEKTOHUKOHN JTUTOCHEPHBIX TLTUT, TIOCKOIBKY
C POCTOM OKEaHHYECKUX XPEOTOB OIPOMHBIE 0O BEMBI BOJBI BBITAJI-
KUBAOTCS U3 OKEAHWYECKHUX Yalll Ha cy1ry. J/laHHBIH MTpoliecc Ha3bl-
BaeTcsd TEKTOHOA3BCTa3uel (0T «TeKTOHUKa» U eped. £ — COBep-
IIeHHO, 0TAOLG — cTosiHKe). OOYCIOBIEHHBIM TEKTOHO3BCTa3Hel
MOZ'bEM YPOBHS MOPSI — Ha COTHU METPOB — Ha IOPSAOK MPEBHI-
IIAeT POCT YPOBHS MOPS B pe3yabTaTe TaTHUS JIETHUKOBBIX IIATIOK
(rmAnmoaBceTasus ot iam. glacies — Jies U 3BcTa3usa) — He Gosee
HECKOJIbKUX /IeCATKOB MeTpOoB. K CJIOBY, ITOCKOJNIBKY TUTAaHTCKUE
snexaHble MUTH CeBepHON AMepuKku U EBpOIBI pacTasiu OKOJIO
12000 neT Ha3az, fanbHellee TOTeIUIeHNE K 3aMETHOMY TIOBBI-
IIEHUIO YPOBHA MOPS yKe He TIpUBeZET. Bipouewm, A cue3Ho-
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BEHUS O/ BOJTHaMU okeaHa Hugepnauzos, Jlanuu u CeBepHOM
Cubupu, HauboJjiee 6oraToii HeGpTera3oBHIMH MECTOPOKIEHUAMU
yacTu Poccuu, v 3Toro 6yzieT J0CTaTOUHO.

Hac, ogHako, cefiuac UHTEpPECyeT HE TO, YTO MCYE3HET, a TO,
YTO OCTANOCh. Jlake IPOCTHIE PACUYEThI TOKA3BIBAIOT: YEM JPEBHEE
3eMHbIe TTOPO/IbI, TEM MEHBIITHE TUIONIaIN OHU IOIKHBI 3aHUMAaTh.
Bean 1r00BIe TOPHBIE XPEOTHI, OYZb TO BCE €llle BETUYECTBEHHBIH,
HO ZajJieKO He BBICOTHBIN Ypas min Kazaxckuii MeTKOCOIIOYHUK,
KOT/Ia-TO B3ALIMaIKCh AHZaMu U ['uMmanaamu. Eciu Mbl, K IpU-
Mepy, BO3bMEM TOPHBIN KPSXK BHICOTOM 5 KM U TUTOIIAABIO 25 KM?
(ycmoBHBIHM KBaZipaT 5 X 5KM), TO 00IIuii 06beM FOPHBIX MTOPO/,
B HeM cocTaBuUT 125 km?. JIto60li, OBIBABIINI B TOPAX, JIETKO MPE-
CTaBUT, YTO KPSDK MPOPE3ar0T PyYbU U PEKHU, UTO MOPO3 U JKapa,
a TakXKe 1eATeIbHOCTb CAMBIX Pa3HBIX OPraHU3MOB — OT HEBUZU-
MBIX T71a3y GaKTepUil U OHOKJIETOYHBIX TPUOOB /10 JUITAaHHUKOB
U KyCTapHUKOB — CO BpEMEeHEeM IIPEBPAIAI0T CAMbIe IPOYHEIE CKa-
JIBI B TPYXY KYPYMOB M PEYHBIX HAHOCOB. U BCe 3TO M3MeNbYaeT-
¢S ¥ TIlepeMelaeTcs Bee Aaablile U Aanbliie oT Kpshka. Takoe Tpe-
o6pa3oBaHUE TOPHBIX MOPO/ HA MMOBEPXHOCTH IUIAHETHI 32 CUET
(U3UKO-XUMHUYECKUX M OMOXUMHYECKUX ITPOLIECCOB HA3bIBAETCS
BBIBETpUBaHUEM. ECJTH ¢ HaIllero yCJI0BHOTO KPsAXa CTEKAIOT MATh
TOPHBIX PeYeK, CIIOCOOHBIX YHECTHU IECATYIO YacTh KybOoMeTpa rop-
HBIX TIOPO/, B IeHb Kaxzas (faseko He camble OypHBIE TIOTOKH),
TO 3a TOJ OHU pa3MoIOT oKoso 180 M. 3HAUUT, YTOOBI CPOBHATH
BECh TOPHBIN KPSTK € 3eMJIEH, JKUBBIM M HEXKWBBIM CHUJIaM IIPUPOZBI
noHazoburcsa He 6osee 700 muH jeT. (KeTaTi, MMEHHO TaK IIBITA-
Cs1 OTIpe/IENTUTh BO3PaCT 3eMJTH aHTJIMMCKUI Teosor 1 6uosior Yapis
JlapBuH, U36paB /I paCY4ETOB MOIITHOCTH MEJIOBBIX YTECOB Ha I0T0-
BocTOKe AHIINY.) Tak 4YTO 4yeM JpeBHEEe OTIOKEHUA, TEM MeHbIIe
OT HUX OCTaeTCs B Pe3y/bTaTe BHIBETPUBAHUA.

Emie 6osee eiCTBEHHBI ITPOIIECCH, CBA3aHHbBIE C TEKTOHUKOM
IUTUT, — CYOAYKIUSA U IPAHUTHBIN MeTaMOP(U3M B 30HE KOJUIU-
3uu. Begb U caMu MaTepUKU BMeCTe C IeabdaMu He Beeraa Obutu
TaKUMU, Kak ceiryac. OcTasoch i BooOIIe YTO-HUOYAb OT ApeEB-
HeWmwux oTaoxkeHuu? Jla, octamock. XoTsA MpU Bo3pacTe 3eMIU
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4,567 MJIpZ, JIET OT ee TOPHBIX ITOPO/, BO3pacToM cBelie 4,03 MIp/,
JIEeT He COXPaHWIOCh HUYEro, KpoOMe >KaJIKUX KPOX: IIepeOTI0KEH-
HBIX B 60jiee MOJIOZBIX OCcafiKaX OGJIOMKOB KPUCTAJIOB IUPKOHA
(ZrSio 4) — OJIHOT'O U3 CaMbIX YCTOMUYUBLIX MUHEPAJIOB — BO3pac-
ToM 4,2 u 4,4 MIIpA IeT Ha KpaToHe Vunrapn (3anazHas ABcTpa-
nus). U faxke 5TU KPOXU CIIOCOOHBI KOe-4TO MPOSCHUTDH 6y1aro-
Zlaps 3axBauyeHHBIM VMU B MOMEHT KPUCTA/UIM3alMU YacTUIAM
APYTHX MUHEpaJIOB: HalpUMep, HajJU4ue Yy IJIaHeThl TOU IOpHI
3eMHOM KOPBI, XXUAKON BOAHOU 0G0JIOYKHU, T7ie KPUCTAJLTBI cHOp-
MUWPOBAJIUCh, U Maruutocdepsl. JlaHHbIE O APEBHENIIEH BOJHOM
060/109Ke 0COOEHHO II€HHBI, IOCKOIBKY OT Hee He YIIeNIen0 60/Ib-
e HU4Yero: OHa MOJHOCThIO UCIapuiach U pasBesnach B KOCMO-
ce BO BpeMs MOITHBIX METEOPUTHBIX O0MOAPAUPOBOK, KOTOPHIM
IUTaHeTHl 3eMHOM IpymIsl noABeprinuch 4,0-3,8 Mipz jgeT Ha3af,.
K aTOMy MHTepBajay MpUypoYeHO OOJBITUHCTBO JYHHBIX U Map-
CHAHCKUX KpaTepoOB; 3eMHbIE K€ MOIJIOIIEeHbl TEKTOHUYeCKUMU
npoueccamu. ([ToABMWINCE cBeieHHsT 00 0OHApPYKEHUH B 3eJIeHO-
kaMeHHOM Iosice HyBByaruTrTyk Ha KaHazckoM 1iure — Ha ceBe-
po-3amnazie noiayocTpoBa Jlabpazop — CBSA3aHHBIX C THApOTepMa-
MU MOPCKUX OTJIOXKEHUM Bo3pacToM 3,77-4,28 MiIpZ JeT U Jaxe
0 ciefiax bakTepuanbHOMN JKU3HEAEATETFHOCTU B HUX. OHAKO 3TU
HaXOJKU Y UX AAaTUPOBKa TPeOYIOT JaJbHEMNIIET0 BCECTOPOHHETO
H3y4yeHUA.) B pesysbTaTe BCeBO3MOXHBIX U HeIlpeKpallalouuX-
ca npeobpa3oBaHuil 3eMHBIX c10eB 80% U3 HUX UMeeT BO3pacT
MeHee 200 MJIH JieT, a BOT Ha JIyHe, IZie IpoLecc TEKTOHUKU ILIAT
He rouiern, Te ke 80% IpescTaBaeHbBl TOPHBIMU IOPOJAMU JPEB-
Hee 4 MyIpz JeT. [103ToMYy, YTOOBI 3aTITHYTh Ty 0Ke, TIPUIETCS Cie-
TaTh Ha JIyHy 1 IpuBe3TH 06pasIlibl OTTYZAA, 6Jaro 3To yxXe czea-
a1 B 1960-1970-e rr. 6eccTpairHble aMepUKaHCKHE aCTPOHABTHI
U XUTPOYMHEIE COBETCKUE CIIyCKaeMble allllapaThl: BO3PacT ApeB-
HeWIINX JIyHHBIX IOpO/J, okasaics 4,417 MipA jieT (OTAeIbHBIX KPU-
cTa/uioB — 710 4,51 muipz ieT). HeKoTophle BKIIOUEHUST MUHEPAJIOB
B METEOpHUTAX, HaliZIeHHBIX Ha 3eMJie, HO MPeACTaBISIONIUX COO0M
OCTATKU MPOTOIUIAHETHOTO BEIIECTBA, MOTYT OBITh U MOCTapIIe
Halllel IIaHeThl — 10 4,568 Mipy et (Bpems obpasoBanusa Coil-
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He4HOM crcTembl) (puc. 2.1). YTepsaHHas IJiaBa KaMeHHOM JIeTOIH-
cu 3emt — 4,568-4,0 MuIp/ IeT — HaA3BIBAETCSA XaA€HCKIM S0HOM
(ot gpeu. y&iog — MOA3EMHEBIN MUP).

Puc. 2.1. XXene3oHukenesblii meTeoput MbeoH (06uwast macca cobpaHHbIX 06110MKOB
meTeopuTa — 21000 Kr); Xxafei (4,544 mnpga net); Hamnbus

Janblie peysb MogeT UCKIIOUUTEIBHO O Fe0IornyecKoil ucTo-
puu 3eMJId — O TOM OTPOMHOM BpeMeHHOM MHTepBaje (4 MIpA
JIET), COOBITHS KOTOPOT'O MOYXHO BOCCTAHOBHUTD C TIOMOIIBIO CEIU-
MEHTOJIOTUYECKUX, TeOXUMUYECKUX, TaJIeOHTOJOTNIECKUX U APY-
TUX METO/IOB, TPUMeHseMbIX B HayKax o 3eMe.

YueneBmasi, «lepBOHAaYaJbHAsA», JIETOMUCh HAYUHAETCS
c apxelickoro soHa (0T zpeu. dpx0l0G — IePBOHAYAIBHEIN, JpEB-
HU). ApXelCKHe «MaTePUKU», TI0 IUIOMaAu OOJbIIE HAITOMU-
HaBIIe KPYIIHbIe COBPEMEHHBIE OCTPOBA, HbIHE BKpaIIEHBI
B Pa3/JUYHbIe KOHTUHEHTHI, I/l€ BBIXOZAAT HA IIOBEPXHOCTH B BUJIE
JPEBHUX IITUTOB. A IUTHI COCTOSAT B OCHOBHOM U3 MeTaMopuye-
CKUX (M3MeHEHHBIX, MECTAMH JOBOJIbHO CUJIbHO) TOPHBIX ITOPOZ,
mo06HBIX THeticaM U TpaHuTaM (puc. 1.1). ['eosoru, reOXUMUKU
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Y TaJIEOHTOJIOTH, MPaBAa, U CPEAU ITUX KJIOYKOB yMYAPSIOT-
cs1 BBICMOTPETh HanMeHee MOKOpeKeHHbIe BpeMEHEM U TEKTO-
HUYECKUMU TIPOIleccaMu OCTaHIbl. K HUM U IPUKOBaHO BHUMA-
HUE YYeHOTO MUpa, 0COOEHHO K pEBHENUNITNM KOMIUIEKcaM AKa-
cTa Ha ceBepo-3amnaze Kanazgw (4,03 muipz set), Vicya u Akwius
Ha 3anazie ['pennanguu (>3,8 Mipz jeT) U 60jiee MOJIOABIM 06J1a-
ctam Kanazacko-I'pennanzackoro, win KaHazckoro, muTa, Kpa-
toHaM Munraps u [Tun6apa (3,6 MpZ JIeT) B ceBepo-3anazHoi
yacTu ABCTpaJUMCKOro IIUTAa, 3eJeHOKaMeHHOMY Tosicy bap-
6eptoH (3,5 mupg set) u kparoHam 3umbabBe u KaamBaasb
(3,6 miipz jseT) Ha IOxkHO-AdpHKaHCKOM IuTe, U PeHHOCKaHIU-
HaBCKOMY IIKTY, oxBaThiBatomeMy CKaHAuHaBUi0, OUHISHINIO,
Kapenuto u Konbckuit momyoctpoB (3,5 miapz set) (puc. 2.2).
Kpatons! (0T 2peu. kpativw — YKpeIUIATb) — 3TO caMble JpeB-
HUe cTabUIbHbIE YYAaCTKU KOPHI, KOTOPbIE YCIOBHO MOXXHO CUU-
TaTh IPOTOKOHTUHEHTAMH.

VIHTepeCHOM reoornyecKoii 0COOeHHOCTbIO ITPOTOKOHTUHEH-
TOB SBJISUTOCH TO, YTO OHU COCTOSUTH U3 GParMeHTOB OKeaHUIECKOM
1 KOHTUHEHTAJIbHON KOpPHI. MIHaue roBOps, MeXaHU3M TEKTOHUKU
IUIUT y2Ke ObUI 3amyieH. He BaaBasich B MOAPOOHOCTH IIyOHMHHO-
TO IBJKUTEJIS 3TOTO MeXaHu3Ma (TIpOollecchl B MAaHTHH U sape 3eM-
JIN), CJIeyeT OTMETUTh, YTO HEOOXOJUMBIM YCJIOBUEM €ro 3ary-
cka saisieTcs AuddepeHIMAIMA KOPhI Ha OTHOCUTEIBHO TSKETYIO
Y IUIOTHYIO OKeaHn4decKyto (2900Kr/m>) U JIETKYI0 KOHTUHEHTAJIb-
Hyto (2500-2700kr/Mm?%). B reosiornu ux Takke UMEHYIOT «T€MHOF»
1 «CBETJION» — II0 I[BETY OCHOBHBIX IIOPOZI000Pa3yIOIIX MUHEPAJIOB.
OkeaHnyeckass Kopa 1o 60JIbINel YacTH COCTOUT U3 TEMHO-3eJIeHbIX
Y UCCHHSA-YEPHBIX MUHEPAJIOB, OOTaThIX MarHUeM, JKeJIe30M U KpEM-
HMeM, — nupokceHoB (Ca,Na,Mg,Fe*") (Mg,Fe**,Al)Si,O,, omBu-
HoB (Mg,Fe),Si0O,, OCHOBHBIX IUIarOK/Ia30B (Na,Ca,)Al(Si,ADSi,0,,
a KOHTUHEHTaJbHAsi — U3 CEPHIX, OEJBIX M KPaCHOBAThIX KpeM-
HUHN- U aTIOMUHUMCOAEPKAIINX CHIMKATOB (TaKUX KaK KBapl] —
SiO,, xanueBbii mosmeBoy mmar — KAISi,O,, anbOUTOBHIN ILIA-
ruokias — NaAlSi,O,). OTcroga u Apyroe HasBaHHWE 3THX IVIaB-
HBIX MUHEpAJbHBIX KOMIUIEKCOB: Maduueckuii (abbpeBuaTypa



KAK NOABUHYTb AOPUKY? 29

@ Anabapckuit
T

DeHHOCKaHAN- .
HaBCKUiA LT

AnpaHckuit
W,

» CuHo-
Kopeiickuit

N

IS Eapgmu
3um6abse
Kaansaanb

y  nwitckuii
wnt

Can-®pancucky Ampmxancmﬁ
wwt

AvnrapH

Puc. 2.2. [IpeBHME KPATOHbI (MPOTOKOHTUHEHTbI) 3eM/IM BO3pacToM 3,5 MIIPA 1 6onee net

OT Jlam. magnesium — MarHui, ferrum — sxene3o u cyboukc ic)
u denb3uToBbili (0T iam. ferrum — kese30, alumen — KBacIibl,
silex — kpeMeHb U TOT e cypPurc). AHAIM3 pacrpeieleHUs STUX
MUHEPAJIOB B MarMaTHYeCKUX UCTOYHHMKAX, 3eMHBIX CJIOSAX Pa3HO-
r'0 BO3pacTa ¥ KOCMHUYECKHX TeJlaX, BKIF0Yasi aCTepOU/IbL, IIOKA3bIBa-
€T, YTO «TeMHas MaTepUs» 37IeCh IEPBUYHA, a «CBET/Iasl» — Pe3yJib-
tar ee AuddepeHIMavy, Tpeobpa3oBaHuA B HEAPAxX U Ha TTOBEPX-
HOCTHU 3eMJIM.

Camu o cebe HM MUHepasabl, HU COCTOAIUE U3 HUX TOP-
HbIe ITOPO/IBI, HU 3eMHas Kopa, KOTopasi U3 HUX, B CBOIO OYepeib,
MIOCTPOEHa, MPeBPANIAThCSI BO YTO-TO APYyroe He OyAyT: HYKHO
160 OTIPAaBUTH X O6PATHO B HeZIpa Ha TeperviaBKy, Tubo usme-
HUTb COCTaB HA MMOBEPXHOCTH. [IepBUYHAA KOMAaTUUT-MarHe3u-
aJpHO-6a3aIbTOBAs MPOTOKOPA, KOTOPAsi, BEPOSTHO, CYIECTBOBA-
na 4,4 MIIpZ JIeT Ha3a/, Majlo OT/IMYajIach MO COCTaBy OT MOPCKUX
6a3anbToB. JTO U ObUTK 6a3aJMbTH, TOIBKO GOPMUPOBAINCH OHU
pu 60Jiee BEICOKUX TEMIIEPATYPAX, YeM COBPEMEHHEBIE, TIOCKOJIBKY
MaHTHSA B XaJIeliCKOM U apXelCKOM 30Hax Oblia ropsdee. U3 mpo-
TOKOPHI 00pPa30BBIBAIMCH HEOOJIBIIINE OCTPOBA, KOTOPHIE XaOTHYe-
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CKU IlepeMelaalich KOHBEKIIMOHHBIMU MaHTUHHBIMU TOTOKaMU
1 OyKBa/IbHO TasulM B HUX. HO ec/iu Bce 1o 3eMHOM KOPBI ObLTH
ZI0 TIOPHI I0 BpeMeHHU — /10 Hayasia apXeMCcKOro 30Ha — II0 COCTa-
BY, U3NYECKUM Y XUMUYECKHUM CBOKCTBAM ITOYTH OZUHAKOBBIMY,
TO MOXKHO JIU 3aCTaBUTh UX ITOTPY>KaThCA U BCIUIBIBATb OTHOCUTENb-
HO ZIpyT Apyra? Tem 6Gosiee 4TO TIaBHasA Qeab3UTOBAA TIOPOJa —
I'PAaHUT — TEPMOAVMHAMHUYECKN HeCOBMeCTHMa C ylbTpaMadude-
CKUMU MaHTUMHBIMU MUHepajaMU U He MOXXET HalpsAMYIO BhIILIa-
BUTBCA U3 MTOCJIEIHNX, a CIUIIKOM ropsdas MaHTUA IPENATCTBYeT
CyOAyKITUM.

Oxka3splBaeTcs, BCce-TaKu MOKHO. B yeM NpuHLMIIKAaAbHAA pas-
HUIla 3eMJIM U HEeCKOJIbKO yCTyTarlero e mo pasmepy Mapca?
He Tonbpko B TOoM, 4TO Ha ['0y00i IUIaHeTe IUIUTHL ABUXKYTCS,
a Ha KpacHoil — HerT, u zaxe He B Hajmuuu MHUPOBOTO OKeaHa
Ha NepBoH M3 HUX U «MUpPOBOMU cylIn» — Ha BTOPOU, HO U B TOM,
4yTOo Ha 3emuie OTKPBHITO npuMepHo 5000 pa3HBIX MUHEpPAJIOB,
a Ha Mapce — no4TH Ha nopazAok Menslie. [1po JIyHy ¥ TOBOPUTh
Heuyero — ux TaM okoJjio 150. [IpryeM nosiBieHue AByX TpeTeil 3eM-
HbIX MUHepasioB (3000) mpsAMo Win KOCBEHHO CBSI3aHO C HAJTUYU-
eM Ha Hel Xu3HU. JKU3Hb — apxelcKkre OaKTepualbHBIE COO0-
IecTBa — U 3allyCTWIA, II0 CyTH, TEKTOHUKY ILUIUT COBPEeMEeHHO-
ro THNA.

Bo-mepBHIX, B MOMCKAX MPOMUTAHUA — HEOOXOJUMBIX MUKPO-
3JIEMEHTOB U 3JIEKTPOHOB — /i obecmeyeHUss oOMeHa BellecTB
b6akTepru (a KpoMe HUX B apxXee HUKOTO ITOKa He OBUIO) pasia-
raju ropHble IOPOABI U MUHepaJbl. V3BleKaTh Olpe/ie/leHHbIE
3JIEMEHTHI MOXXHO C IIOMOIIbI0 pEepPMEHTOB, KOTOPBIE, B OTJIH-
Yye OT XUMHYECKUX KaTaJIN3aTOPOB, CIIOCOOHEI YCKOPSATH pPeak-
I[UY TPU OOBIYHBIX YCIOBUSX, OTHAKO TPeOYIOTCSA B HE3HAUUTEb-
HBIX KOJIMYECTBAX Jlake TIPU KaTanu3e OOJBINON Macchl Belle-
CTBa, U XeJIATHBIX KOMILIEKCOB (OT 2peu. XNAT) — pa3ABOEHHBIN;
TaKue MOJIEKYJIbI CTPYKTYPHO ITIOX0XKY Ha KJICIIHU, KOTOPBIE IIPOY-
HO yZIep’KUBAIOT UOHBI MeTa/ioB). CBU/IETENhCTBA GaKTepUab-
HOU ZIeATeTbHOCTH HaBCerZa 3amedaT/ieHbl B peBHUX Oa3aib-
Tax B BU/Je CyOMIWUIMMETPOBBIX B INAMETPE U3BWINCTHIX XOJ0B,



