PANGAEA
250 million years ago

PRESENT DAY

NOVOPANGAEA
+ 250 MILLION YEARS

AMASIA
+ 250 MILLION YEARS

250 million years ago there was Pangaea,

a supercontinent stretching from pole to pole.
In 250 million years’ time the continents will
come together again. Here are three of the
ways the continents could end up
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CylIepKOHTUHEHTHI
IIPOIILJIOTO U OYAYILETO

M3YUYEHUE UCTOPUU ITEPEMEIINEHN KOHTUHEHTOB
I[TOKA3AJIO, YTO C IIEPNOANYIHOCTBIO OKOJIO 600 MJIH JIET
BCE KOHTMHEHTAJIBHBIE BJIOKM COBMPAIOTCA B EIMHDBIN

BbJIOK, KOTOPbBIN 3ATEM PACKAJIBIBAETCA
(CYIIEPKOHTMHEHTAJIBHBIN LTUKJT).



CyllepKOHTUHEHTAIbHBIN ITUKJI

* CylnepKOHTHHEHTaJIbHBIUN ITUKJI — TEOPHUs B re0JIOTHUU, KOTOpast
OIIMCHIBAET IEPUOINUECKOE COeTUHEHNE U Pa3beIUHEHE KOHTUHEHTOB.
MHeHuA y4€HBIX PACXOAATCA B OTHOLIEHUH U3MeHeHUs 00beMa
KOHTHHEHTaJIbHOU 36 MHOU KOPBI, HO HayKa B HACTOAIIINU MOMEHT
CUMTaET, 4YTO 3eMHasl KOpa IIOCTOSHHO IlepekoHpurypupyerca. OnuH
CYIIEPKOHTUHEHTAJIbHBIN ITUKJ 3aHUMAET OT 300 A0 500 MUJIJINOHOB JIET.

» Kosuinaus KOHTUHEHTOB IPUBOJAUT K YKPYITHEHHIO KOHTHHEHTOB, B TO
BpeMsA KaK pPUQPTUHT ITOPOKAaeT HOBbIe (U MEHbIIINe) KOHTUHEHTHI.
OCJIEJIHUU CYIIepDKOHTUHEHT, [lanres, obpa3oBasca 300 MUJJIMOHOB JIE€T
ToMYy Hazaz. IIpeapiayiuii cyliepKOHTHHEHT, ITaHHOTHS, 0Opa3oBasics
600 MUIMOHOB JIET TOMY Ha3ajl, ero pa3apobjeHue IMOPOaUIIO
(¢ parmeHThI, KOTOPBIE BHOBb COEUHMINCH ¢c 0Opa3oBanuem Ilanreu. [lo
ATOro oOpa3oBaHUE CYIIEPKOHTUHEHTOB IIPOUCXOIIIIO YEPE3
HeperyJsipHble IPOMEKYyTKU BpeMeHU. HanmpuMep, cyllepKOHTUHEHT,
npexliecTBoBamuii [lanHOTHH, POouHMA, CyIIiecTBOBAI € 1,1 MIJLIHApPAA
JIET TOMY Ha3aJi 10 750 MHJILQOHOB JIET TOMY Ha3aJI, JIUIIb Ha 150
MUJIJIMOHOB JieT IpeamectBys [TaHHOTHH. /[0 5TOT0O CyIEPKOHTUHEHT
Kostymbus cymectBoBal ¢ 1,8 /10 1,5 Muinapza Jiet tomy Hazaza[1][2]. Ho
ATOTO TEOPHUS IPEAIIQJIaraeT CyIIleCTBOBAHUE €EIIE TPEX
CYIIEpKOHTUHEHTOB: KeHopiaHia ¢ 2tz 710 2,1 MULJTHAP/AA JIET TOMY Ha3ajl,
pa 3 MUILIHapAa JIET TOMY Hasaj 1 aaﬂbéapm oT 3,0 710 2,8 Muimapaa
JIET TOMY Ha3aJl



JlpeBHUE
CYIIEpKOHTUHEHTHI

 T'oaxpBana (~600 — 30 MUJIJIMOHOB JIET Ha3a/,

 JlaBpasus (~300 — 60 MIWIJIMOHOB JIET HA3a/T)

e ITanres (~300 — 180 MWJJIMOHOB JIET HA3a/)

 JlaBpyccus (~300 MUJIJIMOHOB JIET Ha3a/l)

* ITannoTus (~600 — 540 MHUJIJIMOHOB JIET Ha3a/I)

* Popunus (~1,1 MUWILIHAPS, JIET Ha3aJl — ~750 MHUJJIMOHOB JIET Ha3a/1)

» Kosamb0usi, Takke usBecTeH kak HyHa, (~1,8 — 1,5 Mmuinapza jieT Ha3aj)
» Kenopaaup (~2,7 MuInap/a JeT Ha3a/)

* Vp (~3 Mmuinmapza jet Ha3asm)

« Baanpbapa (~3,6 MuwInapaa jieT Ha3aj)



Late Proterozoic 650 Ma

JlpeBHUE
OKEeaHbI

Ancient Landmass @
Modern Landmass @

Subduction Zone (wiangies point in the /
diection of subduction)  4p

Grenville Province

e r——

Sea Fioor Spreading Ridge *ﬂ*

 JIpeBHUU OKe€aH — 3TO TMIIOTETUYECKNM, CAMBIA KPYITHBIN 110 IJIOIIAAU U
IIyOHHE THUII BOZIOEMA, BOBHUKIIUN HA 3eMJIE 10 I1aJIE030MCKOM 3PHI,
KPYITHEUIIIUY OTPHUIIATEIbHBIN 3JIEMEHT Merapesibeda IJIaHeTHI,
OTPOMHAas BIIQIUHA, 3alI0JTHEHHAA OKEaHCKUMU BojiaMu. IIpoucxoxaenue
1 BO3PACT JIPEBHUX OKEAHOB, KAK U IIPOUCXOKEHHE U BO3PACT
COBPEMEHHBIX, IOUYTH OJIMHAKOBBI, HO OTJIMYAIOTCS OHU, IIPEKIE BCETO,
TOJIIIIUHOW, CTPOEHUEM B COCTAaBOM 3€MHOU KOPBHI.




JlpeBHelIINE TOKEMOPHIICKHIE OKEAHDI

ITaHTa/Iacca-0 — 3TOT CyllepOKeaH, BO3MOKHO BO3HUK BOKPYT Kparepa Ha MecTe I1aJileH!s TUTAHTCKOTr0
MeTeopHrTa. TOT CyllePOKEeaH IMPOTUBOCTOAI CYyIIePKOHTHHEHTY I1aHTes-0 Ha IPOTUBOIIOJIOKHON CTOPOHE 5
IJ1aHeThl. Bo3pacT cyriepokeaHa — 2,5-2,2 MJIP/ JieT: 1aJIe0IPOTePO30i— cuiepuiickuil nepuoz (Mexz), paHHUU
npoTtepo3sori(poce).

ITanTanacca-1(MupoBusa) — 3TOT cyllepoKeaH, BO3MOKHO, IPOTUBOCTOSI CyllepKOHTHHeHTY [laHren-1 Ha
IIPOTHUBOIIOJIOKHOH CTOPOHE IJIAaHETHI. B COBEeMeHHOI/I reosiornueckoi suteparype IlanTtansaccy-1 Ha3pIBAIOT

uposus, a [Ianreto-1 HaspiBaloT Poaunug. Bogpacr cynepokeana — 1600-850 MJIH JIeT: Me30IIpOTepo30iicKas
9pa WK HEOIIPOTEPO30HCKAA SPE M0 TOHUHCKOI CUCTEMe I paHHepHU(elncKoMy U cpeaHeprudencKoMy
repuojaM BKIIOUHTEIHHO (pocc)..

Mo3aMOMKCKHUH — 3TOT OKeaH paszesisul 3anagHyio u Bocrounyio 'onyisany. O6pa3oBaics 1ocsie paciaia
Muposuu u Ponuauu. Bo3pact okeana — 850-600 MUTH JIET. :HEOIIPOTEPO30H (MexK), mo3aHun pudei (pocc).

IIporonacu@uk — 3TOT OKeaH ABJAeTCA IPooOpPa3oM COBPEMEHHOro TUXOoro okeaHa v NPsAMbBIM HacJIeHUKOM
cyniepoxkeana Muposuu. O6pa3oBasics B pe3yJibTaTe CAUAHNA 3anaHol 1 BoctouHol ['OH/IBaHbI B €1MHBIH
KOHTUHEHT. Bo3pacT okeana — 600-570 MJIH JIET. : HEOIIPOTEPO30H, BeHZ(poce). YiKe B MaJe030UCKOHN 3pe OH
cras okeaHoM ITaneonacudukom.

IIporoTeTHuc — 3TOT OKeaH ABJsAeTcsa IpoobpaszoM Teruca B kaiiHO30HcKoU ape. O6pazoBajics Mocie pacnaja
Muposuy u Pogunun. Bospact okeana — 850-570 MJIH JIeT. :HEONIPOTepO30H, Mo3AHUN pudell u (pocc). Yxe B
11aJIE030UCKOM 3pe OH cTasl okeaHoM IlaseoreTrcom.

IIpoTosamneryc — 3TOT OKeaH fABJAeTCA IpoobpasoM fAneTyca B maseo3oickor ape. O6pazoBasics ocse pacnaaa
Muposuu u Pogunuu. Bo3pact okeana — 850-570 MJIH JIeT. :HeOIIpOTepo3ou(Mex), 03iHeMy pudero 1
BEH/ICKOMY Iteprojty (pocc). Yrke B ajle030MCKOU Spe OH CTaJl OKeaHOM fmeTycom.

ITaneoazuaTcKUM — 3TOT cyllepokeaH o1/ Boctou”Ho-EBpomnelickyio miaardopmy ot Cubupckou
171aTOPMBI, a MOC/IeIHIOI — OT TapuMcKou u CuHOKopeiickonl naTtdopmbl. Q6pa3oBasics mocjie pacnaza,
MupoBuu 1 PoxuHIA. Bo3pact okeaHa — 850-320 MJIH JIET, (0T HEOLPOTEPO30HCKOM IPBI 10 IIAIE030CKOM SPHI,
COOTBETCTBEHHO OT II03/1HEeT0 pudesd 0 paHHET0 KapOoHa. Y:ke B II03JHeM KapOoHe OH cTayl MoHros10-OX0TCKUM
okeaHOM. B n1o3iHeM kapOoHe pacnasicsa Ha okeaHbl TypkecraHckuli, HoBoseMesnbckuid, MoHTros10-OX0TCKUH U
Cosonkep-I'upuHCKUU.

Bopeabckuil — 3TOT OKeaH ABJIsAeTcA IPoobpa3oM coBpeMeHHOro CeBepHOro JleJoBUTOTO WK APKTUYECKOI0
OKeaHa, UHOI/Ia 3TOT OKeaH CUUTAaeTCs CeBEpHOU UacThio OkeaHa [Taneonacuduka. Bo3pact okeana — 850-240
MUJTH JIET.



Knapval
Craton
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Baanbbapa

Baanbbapa (aHrn. Vaalbara) — nepBbIN rMnoTETUYECKUI
CYNEPKOHTUHEHT Ha 3emne. Ero dpopmmnpoBaHmne Havanocb 3600
MUIIIMOHOB JET Ha3a, a 3aBepLunnocb 3100 MUMNTMOHOB NeT
Hasag. Packononcsa npymepHo 2500 MUSIMOHOB NET Ha3aj,
HaseaHne Baanbbapa nponcxoanT oT KpaToHa Kaapvaal B KOxxHOM
Adpuke n kpaToHa Pilbara B 3anagHon ABcTpanuu.

CornacHo paguoMeTpuyeckomMy AaTMpOoOBaHUIO KPaTOHOB, KOTOPbIE
cocTaBnanu Baanbbapy, cuMtaeTcs, YTO AaHHbIN CYNEPKOHTUHEHT
cyuiectoBan 6ornee 2,8 MnpA. NeT Hasag. ATo noATeepXaatoT
reOXPOHOMOrM4Yeckme 1 naneomarHMTHble nccnegoBaHns Mexay
ABYMS1 apXENCKMMWN KpaTOHaMM (MPOTOKOHTUHEHTaMM): KpaTOH
Kaaneanb (npoBuHumns Kaaneans, KOAP) n kpaTtoH Nunbapa (pervoH
Munbapa, 3anagHas ABcTpanus).

JlononHuTenbHbIM CBUAOETENBLCTBOM SIBMNSIETCA COBNaAeHUsA
cTpaturpaduyeckmx nocrnegoBaTeribHOCTEN 3efIEHOKaMEHHbIX
MOSACOB M MOSICOB rHenca aTnx ABYX KpaToHOB. CeroaHs atu
apXewnckue 3erieHoKaMeHHble Nosica pacnpocTpaHeHbI Mo rpaHuUam
BepxHero kpaTtoHa B KaHafe, a Takke no KpatoHam gpeBHUX
KOHTUHEHTOB ['oHABaHa 1 JlaBpasus. [Nocneaytouime Nyt murpaumm
KpaToHOB Kaaneaanb un [Nunbapa nocne 2,8 mnpa NeT Hasag ewe
pa3 CBUAETENLCTBYIOT O TOM, YTO B CBOE BPeEMS OHM ObInu
COE€NHEHDI.

He cywiecTByeT 00LLero MHeHus o ToMm, korga Baanbbapa Havana
pPacxoanTbCH, OQHAKO reoOXpPOHONorn4yeckne 1 nasieoMarHuTHble
nccnegoBaHNA NOKa3bIBaOT, YTO ABa KpaTOHa nepexunm
LIMPKYNAPHOE nonepevHoe pasaerneHue nog yrnom 30° npyumepHo
2,78 — 2,77 munnuapga net Hasag, YTo noapasyMeBaeT, 4To ~2,8
Munnvapga net Hasaj OHU y>Ke He conpukacarnuchb.



Yp — rmnoTeTMYeCKNn NepBbin CYrnepKOHTUHEHT,
obpasoBaBLUMNCA 3 MNP NET Ha3ad B Havane
apXenCKoro a0oHa. Yp — camMbin CTapbil KOHTUHEHT
Ha 3emne, Ha nonMunnMap4a neT craplle
KOHTUHEHTa ApKTuKa. Yp o6begnHunca c
KOHTMHEHTaMn HeHa n ATnaHTunka okorno 1 mnpa
neT Hasag, coopMmMpoBaB CYyNEePKOHTUHEHT
PoavHus. Yp octaBancs eavHbIM LienbiM, Noka He
ObIn pasgenéx Ha YacTu, Korga CynepKoOHTUHEHT
[TaHrest pacnanca Ha J'IaBpa3|/|+o n fonasaHy.[1]

KOHTMHEHTY YD, BO3MOXHO, npeaLlecTsoBar
TONbKO OAWNH CYNnepKOHTUHEHT, Baanbbapa,
KOTOPbIV NMPeanonoXuTesibHO CyLlecTBoBarl
okono 3,6-3,1 mnpAa net Hasaga.[2]

Y4yacTkm 3eMHOM KOpbl, KOTOPble COCTaBAanm Yp,
Tenepb BXOAAT B coctaB Adpukn, ABCTpanum u
Nugun.[1] B paHHuin nepuona ceoero
cyLlecTBOBaHUA Yp, BEPOATHO, OblI
€ONHCTBEHHbLIM KOHTUHEHTOM Ha 3eMrie, n
CUNTAETCHA CYNEePKOHTUHEHTOM, XOTS OH,
BEPOSATHO, OblNT MEHbLLE COBPEMEHHOM
ABcTpanuun. B TOT nepuop Korga oH 6bin
€NHCTBEHHbLIM KOHTUHEHTOM Ha 3eMrie, BCe
ocTarbHble 3eMnn B6bINU B BUAE HEDOSbLLNX
[PaHUTHbLIX OCTPOBOB M Y4aCTKOB CYLUW, TaKMUX Kak
KeHoprieHa, koTopble He Bbinn 4OCTaTOYHO
onbLwnMK, YTOBLI CHNTATLCA KOHTUHEHTAMMN,



XPOHOJIOTUA

MJIDZ, JIeT Ha3ad Yp GopMUpyeTcsa KaK eIJMHCTBEHHbIM KOHTUHEHT HA
eMJIe.

~ 2,8 MJIpZI JIeT Ha3a/, YP CTAHOBUTCA YaCThIO KPYITHOT'O CyIIEDKOHTUHEHTA
KeHopeHn.

~ 2 MJIPJ, JIeT Ha3a/Zl YP CTAaHOBUTCA YaCThIO KPYITHOTO CYIIEPKOHTUHEHTA
Kosymous.

1; 1 MJIp/, JIET HA3a/l YP CTAHOBUTCSA YaCThIO KPYITHOTO CYIIEPKOHTHUHEHTA
OINHUA.

~ 550 MJIH JIET Ha3a/l YP CTAHOBUTCA YaCThIO KPYITHOTO CyIIEPKOHTUHEHTA
IlagHOTUA.

131300 MJIH JIET Ha3a[ YP CTAHOBUTCH YAaCThIO KPYITHOT'O CYIIEPKOHTHUHEHTA
aHres.

~ 208 MJIH JIeT Ha3aj Yp ObLT pa3dopBaH Ha yacTtu JlaBpasuen u ['oH/BaHOM.
~ 65 MJIH JieT Ha3a/, ahpuKaHCKasd 4acThb Ypa mepenwnia B coctaB Haum.

B Hacrosiee BpemMs Yp ABJiAeTCA 4acThlo ABCTpasiuu 1 Magarackapa



« KeHOpJIeHZT — THIIOTETUYECKUI

CYIIEPKOHTHUHEHT, CyIIIECTBOBABIINMI

B Heoapxee. HazBaHue NpoOUCXOAUT KeHOpJIeHZ[
OT KEHOPAHCKOU (pa3bl

CKJIQTYaTOCTH.

ITazeomarauTHBIE UCCIEeJ0OBAHUA
YKa3bIBaIOT, 4TO KeHnopiieny
HAaXOZWJICA B HU3KHUX MIUPOTAX.

BosaukHoBeHUe KeHopiieH1a
00YCJIOBJIEHO IIJTFOMOBBIMU
TPOIIECCAMU, KOTOPbIE IPUBEJIU K
00pa30BaHUIO KOHTHHEHTAJIHHOM
KODBI B BH/I€ KDATOHOB U UX
MOC/IENYIOIEN aKKPELUe B
eqUHBIN CYIIEPKOHTUHEHT.
KeHopsieH1 00pa3oBaIcsa OKOJIO 2,7
MJUIPZ, JIET Ha3a CAUSTHUEM
HECKOJIBKMX KPAaTOHOB:

Kapesbckuii
[Tun6apa
KaarmBaasipb

Ceronupuop




KpaTOHbI

KpaTtoH (oT gp.-rped. KpATo¢ — cuna, KPenocTb) — CTabuIibHbIN Yy4acToK
KOHTUHEHTaNbHOW KOPbl, apXenCcKoro Bo3pacTta. ATo ApeBHeNLLmMe brnoku
KOHTUHEHTAasIbHOW KOPbI, OHW 3aHMMatoT 60MbLUYIO YaCcTb 0ObEMa BCEX
KOHTUHEHTOB.

[dpeBHWe nnatdopmbl (KpaToHbl) NpeacTaBnsoT codbon aapa MaTepuKkoB r
3aHMMaloT ODLUMPHbIE YacTu nx nnowaaun (MUNINOHbI KBagpaTHbIX
KnnomeTpoB). OHM CNOXXEHbl TUMNYHOW KOHTUHEHTaNbHOW KOPOW
MOLLHOCTbIO 35—45 KM.

Jlutocdepa B ux npegenax gocTuraet MoLwHOCTKU 150—200 KM, a no
HEKOTOPbIM AaHHbIM — A0 400 kM. OHM 0bnagatoT U30OMETPUYHON,
NonuUroHansLHoOM PopMon.

3HaunTenNbHbIE NNoLWwaamn B npegenax nnatgopm 3aHUMaeT
HemMeTaMopdn30BaHHbIN 0Cad0o4YHbIN YEXON ToNWwmMHOW 3—5 KM, B Hanboree
rmybokux BnagmnHax gocturarowinm 10—12 KM, a B UCKITIOYUTENBHbIX CIlyYaax
(Mpukacnumnckaa HU3MEHHOCTb) A0 20—25 KM. B cocTas 4yexna noMmmo
0CafO4HbIX doopMaLnn MOTryT BXOAUTb MOKPOBLI Tpannos. [peBHue
nnaTtdopmMbl, UMeELLNE paHHEAOKEMDPUNCKUN METAMOPDOUYECKNI
dyHOaMeHT, COCTaBNAT APeBHENLLNE U LEeHTPaSIbHbIE YAacTU MaTepPUKOB U
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» HyHa (Konymbus, XagcoHneHna) — runoTeTUYECKUn CYNePKOHTUHEHT,
CyLLecTBOBaBLUMW B Nnepuog oT 1,8 4o 1,5 mnpa net Hasaa. [peanonoXeHue o ero
cyuwiectBoBaHnK 6bINo BblaBMHYTO K. Pogxepcom n M. CaHTowwom B 2002 roay.[1]
Bpems cywectBoBaHMA HyHbI NpnxoanTcsa Ha naneonpoTepo30MCKYO 3py,[2] UTO
aenaet ero NpearnonoXnMTerbHO CTapennm cynepKoHTUHEHTOM. OH coCTosAN 13
nnato-npeawecTBEHHUKOB APEBHUX NNaTdopM, BXOAMBLLUMX B COCTaB boriee paHHUX
KOHTUHEHTOB JlaBpeHTusa, PeHHocapmaTusi, YKpanHcKoro wmrta, AMasoHuu,
ABcTpanuu 1, BoamoxxHo, Cubupu, CnHo-Kopenckon nnatcdopmbl n Kanaxapumnckom
nnartgopmbl. CyuectsoBaHme KOHTUHEHTa Konymbust ocCHOBaHO Ha reosiormMyeckmx
[2][3] " naneoMarHUTHbIX AaHHbIX.

Pasmepbl HyHbI oueHuBaloTcs B 12900 KMNOMETPOB C CEBepa Ha tor, 1 0Kono 4800 KM B
camMmou Wwurpokon Yactn. BoctouHoe nobepexse MHanm 6b1no coeanHeHo ¢ 3anagHomn
yacTbto CeBepHon AMepUKH, a toxkHasa ABcTpanum ¢ 3anagHon KaHagon.
Haunbonblas yactb KOxxHoM AMepurKn Bbina pasBepHyTa Takum obpasom, 4To
3anagHbl Kpan coBpeMeHHon bpasnnmmn Obin CoOBMELLEH C BOCTOYHOM YacTbiO
CeBepHOo AMepPUKN, obpasva KOHTUHEHTAalTbHbIV Kpan, TASHVLUMNCS 00 HOXKHOro Kpas



« OKoH4aTenbHoe BOCCOEANHEHMNE MaTepuka npousoLusno 2.0-1.8 mnpg net Hasaa.

« Takmm ob6pa3om, HOBbIM KOHTUHEHT COCTOSAS U3 MOYTU BCEX 3EMESb
KOHTUHEHTanbHbIX 6r10KOB. 2.1-2.0 MpA, NEeT Ha3aa KpaToHn4eckmne 61oku B
FOxxHOM AMepuke n 3anagHon Adpuke Obinin coeanHeHbI C oporeHamu
TpaHcamasoHum n CrioHoBomn kocTu. KpaTtepbl Kaapvaal n 3umbabse B H0XXHON
yacTtun Appukn okono~ 2,0 MnpA neT Hasag coeanHunmck ¢ nosscom Jimmnono.
KpaTtoHunueckmin 6nok JlaBpeHTtnn 1.9-1.8 Mnpa NeT Hasag coeanHunca ¢ TpaHc-
XaOcoHCcKnM, Penokean, Taltson-Thelon, Wopmay, YHraBa, Torngat u
Nagssugtoqgidain oporeHamun. Kona, Kapenus, Bonro-Ypanscknn n Capmatunm
(YKpanHCKnKn) KpaToHbl b1 00beanHeHbl 1.9-1.8 mnpa net Hasag ¢ Konbcknn-
Kapenbckum, LLiBeacko-PuHckmuM, BonbliHCKMM LleHTpanbHO-pyCcCKuM U
[Mayenmcknm oporeHamu. AHabapckum u AngaHckuin KpaToHbl B Cnbupu 6binu
coeauHeHbl 1.9-1.8 Mnpa net Hasap ¢ Akitkan n LieHTpanbHO-AnaaHckum
oporeHamun. BoctovHass AHTapKTUAa U HEM3BECTHbIN KOHTUHEHTamNbHbIN 610K
oKasanucb npucoeanHeHbl K oporeHy TpaHcaHTapKkTudeckux rop. Ha tore n
ceBepe NHama 6bina obbeanHeHa B 6Gnokun nNo LeHTpanbHon Yactn VIHannckon
TEKTOHUYECKOW 30HbI. BocTouHbIN 1 3anaaHbin 6riokn Cesepa Kutanckoro
KpaTtoHa okosio 1,85 mnpA net Hasag coeagnHmnnnce ¢ TpaHc-CeBepHbIM
Kutancknm oporeHoMm. [locre okoH4YaTenbHOro NpucoeanHeHust Bcex 6rnokos
HaCTynuIo 3aTuLbe, KOTOPOe NPOoLomKanocb A40BOMLHO Aonro (1.8-1.3 mnpa
ner).

« Konymbusa ctana pasbeamnHATbCS OKOMNo 1,6 Mnpa NeT Hasaa, BAob 3anagHoun
OKpauHbl J1aBpeHTus (Belt-Purcell Supergroup), BoctouHoun MiHaun (MaxaHaam n
['onaBapw), [7] to>xHOW OkpanHbl banTuku (Tenemapk Supergroup), Or0-BOCTOYHOW
okpauHbl Cnbupwm (pudpes aulacogens), ceBepo-3ananHoii okpanHbl KOXXHOK
Adpunku (Kanaxapu MegHoro nosica) u ceBepHomn okpanHbl CeBepHoro Kutaga
bnoka (Zhaertai basiH-O60 nosica). ®parmeHTauus npoaomkanack BAfoTb 40
OKOHYaTesIbHOro pacnaga CynepkoHTUHeHTa oKosio 1.3-1.2 Mnpa NneT Hasag



ATnaHTuka

ATnaHTtuka (rped. ATAAVTIKQ) — rmnoTeTUyYecKmi
OPEBHUN KOHTUHEHT, 06pa3oBaBLLUNNCA B NPOTEPO30€e
OKOMO 2 MNpA NeT Hasag 13 pasnuyHbiX NnaTtgopm
PacrosioXXeHHbIX Ha TEPPUTOPUN COBPEMEHHOU
3anagHon Adpukn n BoctouHom KOxxHon AMepurkn.[1]
Nms 661110 npegnoxeHo Rogers B 1996 M NPOUCXOAUT OT
ATnaHTU4YeCcKOro okeaHa, KOTopbI cendac NpoxoauT
Yyepes cTapbil KOHTUHEHT.

CornacHo Rogers 1996, KOHTUHEHT COpPMMpPOBarcs
OLAHOBPEMEHHO C KOHTUHEHTOM HeHa okorno 1,9 mnpa
neT Ha3ap U3 apxencKnxX KpaToHOB, B TOM YuCrie
coBpeMeHHbIX AMasoHun B KOxxHoM AMepukn, KOHro B
3anagHoun Adpuke n ceBepoapuKaHCKMX KpaTOHOB B
Adopuke.

ATnaHTuKa OTAenMnach oT KOHTUHeHTa HeHa mexay Guyana
1,6-1,4 mnppg net Hasag, korga HyHa —
CYMNEPKOHTUHEHT COCTOABLUNN U3 Ypa, APKTUKK, HeHbI n
ATnaHTuKM — pacnancs.

PekoHcTpyKkuma 3emnu 550 MIH neT Ha3ag
NOKa3sblBaeT KpaTOHbl ATNaHTUKN, hopMumpyoLLmne
3anagHyto MoHaBaHy

West Africa

Okorno 1 MnpA NeT Hasag BMecTe C KOHTUMHEHTaMM
HeHa n Yp n Hebonbwumnmm nnatgopmMmamm, ATnaHTuka .
chopmmpoBarna CynepkOHTUHEHT PoguHus. Sao
PudptoreHes PoamnHum mexay 1,0-0,5 mnpa net npusen Francisco
K OpMMPOBaHNIO TPEX HOBbLIX KOHTUHEHTOB: J1aBpa3nu

n BoctouHon n 3anagHon [oHABaHaMu, B KOTOPbIX

ATnaHTuKa ctana aapom nocneaHero.[1] Ha atom Rio de
no3gHeM 3Tane, B HEONPOTEPO30NCKOM anoxe, bbina la Plata
chopmmpoBaHa bpasunbCcKo-naHagpmkaHckas

oporeHHasl cuctema. LleHTpanbHas 4yacTtb 3TOMN

Enlarged
Atlantica



Rodinia
Ponunnausga e
Poau uus (ot pyc. Poguna 1ubo ot pyc. pOaUTE
— TUNOTETUYECKUHN CyIIEPKOHTUHEHT,

MIPEAIOJIOXKUTEIILHO CyII[eCTBOBABIINUY B Y 4
IIPOTEPO30€e — DOHE JIOKEMOpHA. ey Wy e Equstor

Proto-Arcs:
Timanian

Bo3HUK 0K0J10 1,1 MWLIMAPA JIET Ha3a U SSSG Y  //  Avalonian
pacriajica OK0JIO 750 MAJIJIMOHOB JIeT Ha3az. B 7 - {5 Ao
BpeMsA 3eMJIA COCTOsJIa U3 OAHOU TUTaHTCKOU
YacTHU CYIIIU U OJJHOTO TUTAaHTCKOI'O OKeaHa,
IIOJIyYHBIIIEro Ha3BaHrue MUPOBUSA, TAKKeE B3ST(
13 PYCCKOTO sI3bIKa. POIMHMA 4aCTO CUMTAETCSA
JIPEBHEUIIINM U3BECTHBIM CyIIEPKOHTHHEHTOM, Torswk (2008) o,
OJHAKO €€ MO3UIIHA U OUePTAHUA BCE elle
SIBJISAIOTCA IIpeIMeTaMU cIopoB. ['eopusuku
IIPEeAIIoJIaraioT, YTo 10 POAWHNY CyllleCTBOBAIU U
JIpyTHE CyIepKOHTHHEHTHI: KeHOopieHa —
MaKCHMaJIbHasA cOopKa ~2,75 MJIPA JIET Ha3a/l,
H Ha (Komymbus, XazconneH ) — MaKCUMasIbHas
coopka ~1,8 mupz aet Hazaa[3]. Ilocie Poqunnn
pacliaBIIrecss KOHTUHEHTHI YCIIeIN eIlle pas
00beAUHHUTHCS B CyIepKOHTUHEHT IlaHres u cHOBa
pacIacThCs.

30°8

W 1300- to 1000-million-year-old mobile belts

IIpenmonaraercs, 9To B OyAyIlleM KOHTHHEHTHI EI11e
pa3 cobepyTcs B CyIIEPKOHTUHEHT C Ha3BaHUEM
ITagreqa YabTuma







MupoBus

* Muposus (0T pyc. MUPOBOI) — THIOTETUYECKUN BCEMUPHBIN OKEaH,
OMBIBaBIINM CYyIIEPKOHTUHEHT PoauHMA OT 1100 A0 800 MUJIJIMOHOB JIET
HasaJl, B 5II0XY HEONIPOTEPO30s1. B KpHOreHnH, OKO0JIO 750 MUJIJTHOHOB JIET
Ha3aJ, 00 JbIasi yacTh PoguHNM OblIa pacmosiokeHa BOKPYT I02KHOTO
II0JII0CA, a OKPYKaBIIUU €€ OKeaH OBLI IIOKPLIT JIBJIOM TOJIIIIMHOMN B Ba
kusomerpa. JIuinb yacth Pogunuu — Oyaymas ['ouaBana — HaxoguIach
BOIM3H BKBaTopa. B sagunakapuu, 600 MUJLJIMOHOB JIET Ha3a, KOraa
OCKOJIKU PoiiHMM MpOABUHYJINCH HA CEBEP, HA HUX CTaJIa PA3BUBATbHCS
MHOT'OKJIETOUHAs IIPOCTasd *KU3Hb, a MUPOBUA IIPEBPATUIIACH B OKEAHBI
ITanTanacca u IlanappukaH.



[TaHHOTNA

[MaHHOTMSA — r’MNOTETUYECKUIA CYNEPKOHTUHEHT, CYLLIECTBOBABLLNI NPUONN3NTENBLHO C
600 No 540 MMNNNOHOB NET TOMY Ha3ag.

[MaHHOTUSA HaYana dopMUpPOBaTLCS OKOMO 750 MJSTH NeT TOMY Ha3af B pesynbraTte
pasgeneHnsa npenbiayliero cynepkoHtTuHeHTa PoanHunm Ha lNpoTto-JlaBpasuio
(BnocneacTBMM AONOMHUTENBLHO PasfenuBLLYIOCA U BHOBb 06pa3oBaBLLYIO
Naepasunto), npotonnatdopmy KoHro n lNpoTto-loHasaHy (fToHaBaHy 6€3 ATNaHTUKN U
KoHroneackon nnatgopmbl).

[Mpu cmewweHnn MNpoTto-JlaBpasum k KOXXHOMY nontocy, YacTU4YHOM noBopoTe [poTo-
[OHABaHbI M BHEOQPEHUN MexXay HUMK KoHronesckon nratdopmbl NpubnmnsnTernsHo
600 MUITNIMOHOB NEeT TOMY Hasag obpasoBanachk [NaHHOTUA. Tak kak bonbLune
MaTEPUKOBbLIE MaCCbl HAXO4MITMCb BOKPYT NOSHOCOB, NpearnonaraeTcs, 4To MacluTaob!
MaTEPUKOBOIro orlefeHeHns B arnoxy NaHHOTUM ObInn MakcMMarbHbIMUY 3a BCHO
reonorn4ecKyro NCTOpPUIO.

B nepmnoa makcumarnbHoro conmxkeHuns NaHHoTMA HanommHana no goopme 6yksy V,
OTKPbITYO Ha CEBEPO-BOCTOK, OKpYXatoLLyto cobom npotookeaH NaHTanacca u
OKPY>XeHHYto NMaHadpuKkaHCKMM NPOTOOKEAHOM.

CynepKkoHTUHEHT lNaHHOTUM obpasoBancs B pesynsraTe kacaTerlbHOro
(TaHreHuManbHOro) KOHTakTa CoCTaBMUBLLMX €ro YacTen, NpeorkaBLUnX Npu 3TOM
CBOE OBWXEHWNE, 1 Dbl KOPOTKOXMBYLLIMM MO reonornvyecknm mepkam. K KoHuy
aokembpusi, Bcero yepes 60 MUINMOHOB JET Mocrie cBoero obpasoBaHus, [NaHHOTUA
pacnarnacb Ha KOHTUHEHT [oHABaHAa, U MUHU-KOHTUHEHTLI banTtukn, Cndupn n
NNaBpeHTUN. BnocneacTeum aTn MaTepPUKOBLIE MacCbl BHOBb BOCCOEAUHUIUCH C
obpasoBaHMEM NO3OHErO CYNnepKOHTUHEHTA [aHresa



[TaHHOTUSA

Compiled by Peter R. Johnson
1419 A.H 1998 A.D.
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CTpoeHune, cyllecTBoBaHme "
pacnag

* CynepKOHTUHEHT [MaHHOTKA
obpasoBarics B pesynsrarte
KacaTenbHoro
(TaHreHUManbHOro) KOHTaKTa
COCTaBUBLUUX €ro YacTewn,
npenormKasLUMX NPW 3TOM CBOE
ONBMXeHue, n obin
KOPOTKOXMBYLLIUM MO
reoriormnyeckum mepkam. K
KOHLY AOKeMOpUSA, BCEro Yepes
60 MUIIIMOHOB NET nocne
cBoero obpasoBaHus,
[laHHOTKA pacnanacbk Ha
KOHTUHEHT [OHABaHa, U MUHW-
KOHTUHEHTbI bantukn, Cubmnpum
n JllaBpeHTnn. Bnocneacteuu
9T MaTEPUKOBbLIE MacCbl BHOBb
BOCCOEOUNHUITUCH C
obpasoBaHmMemM No3gHero
cynepKkoHTUHeHTa [laHres
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Packon [NaHHOTUK, TEMHO-PO30BbIM
ob6o3HauveHa JlaBpeHTus1, CBETNO-3ENEHLIM
bantuka(CeBepo-BocTtouHasa EBpona),
CBETNO-P030BbLIM CUOUPL, a XKENTbIM U
CBETMO-CMHUM npoTo-l'oHaBaHa. 550 MIH
TOMY Hasag.



[1peBHME NaneoasnaTCckne okeaHbl

NManeonacnduk — 3TOT OKeaH ABNSETCA NPoobpa3oM COBPEMEHHOIO TUXOro okeaHa v NPSIMbIM
HacrnegHMKoM cynepokeaHa lNpotonacuduka. Bospact okeaHa — 570-240 mniH net. o
MeXayHapoaHOW cTpaTurpadmnyeckon Lwkane, a Takke no wkane CesepHon EBpasun (Poccus,
KasaxcTaH) aTOT NpOMeEXYyTOK COOTBETCTBYET Naneo30MCKon ape. YKe B Me3030MCKOW 3pe OH cTan
okeaHaMm [laHTanacca-2.

AneTyc — 3TOT OKeaH aABnsieTcs NpoobpazomM coBpeEMEHHOIO ATNAaHTUYECKOrO OKeaHa U NPSIMbIM
HacnegHuKom cynepokeaHa lNpoTtosineTyca. Bo3pacT okeaHa — 570-420 MmsH neT. o
MeXayHapoaHou cTpaturpadomnyeckon Lwkarne, a Takke no wkane CesepHon EBpasum (Poccus,
KasaxcTaH) 9TOT NPOMEXYTOK COOTBETCTBYET MPOMEXYTKY OT KEMOPUINCKOro 40 CUIYPUINCKOro
nepwoaa rnaneo3oncKom apsbl.

NManeoTeTuc — 3TOT OKeaH siBnsieTca npoobpasom TeTuca B KanHO30MCKOM 3pe 1 NPSAMbIM
HacrnegHMKom okeaHa lNpoTtoteTuca. BospacT okeaHa — 570-205 MiiH neT. o mexgyHapogHou
cTparturpaduyeckon Lwkane, a Takxke no wkane CesepHon EBpasnn (Poccusi, KazaxctaH) aToT
NPOMEXYTOK COOTBETCTBYET Naneo30MCKON 3pe U ME3030MUCKOe ape — OT KeMbpusi 40 NO3AHEro
Tpuaca.

Penkym — 3T0T OKeaH aBnsieTcst 3anagHom YyacTbio [NaneoTteTuca, HO MHOr4Aa ero BblAENs0T Kak
CaMOCTOSATENbHbLIN OKeaH. BospacT okeaHa — 480-425 MsH neT. o mexagyHapoaHom
cTpaTurpaduyeckon wkane n wkane CesepHon EBpasnmn aToT NPOMEXYTOK COOTBETCTBYET
nepuoay oT paHHEro opaoBMKa 40 paHHEro cunypa.

YpanbCKUKN — 3TOT OKeaH SBIAETCS FXXHOW YacTblo [1aneoasnaTckoro okeaHa, Ho MHorga ero
BbIAENSIOT KaKk CaMOCTOATESbHbIN OKeaH. Bo3pacT okeaHa — 540-320 mniH ner. o
MeXayHapoagHoW cTpaTturpaduyeckon wkane n wkane CesepHon EBpasnm 3TOT MPOMEXYTOK
COOTBETCTBYET NEepMoay OT cpeaHero kembpusa o cpegHero kapboHa.

MoHrono-OXoTCKUM — 3TOT OKeaH ABNSEeTCH YacTbto [aneoasmarckoro okeaHa, HO BblAENUIcs B
CaMOCTOSATENbHbIN OKeaH B cpeaHeM kapboHe. BospacT okeaHa — 325-155 MmrH neT. o
MeXayHapogHom cTpaturpaduyeckon wkane u wkane CesepHon EBpasnm aTOT NPOMEXYTOK
COOTBETCTBYET Nnepunoay ot cpeaHero kapboHa oo cpegHero Tpuaca.

TypKeCTaHCKMM — 3TOT OKeaH sIBNSAEeTCs YacTblo [laneoa3naTckoro okeaHa, HoO MHoraa ero
BblOENAT KaKk CaMOCTOATESbHbIN OKkeaH NMbo 06beanMHAIT ¢ YpanbCKnm okeaHoM. Bo3pacT
okeaHa — 540-320 mnH neT. [lo mexayHapogHou cTpaTturpaduyeckon wkarne u wkane CesepHou
EBpa3um aTOoT NpoOMEXYTOK COOTBETCTBYET Nepuoay oT cpeaHero kemopua 0o cpengHero kapoboHa



JlaBpeHTHUA (IpEBHUM MaTEPHK)

 JlaBpeHTHUA —
KOHTHHEHT,
CYILIECTBOBABIIINM B
[1aJIE030UCKYI0 3Dy B
BOCTOYHOU U
neHTpaabHou KaHaze,
UM, JaHHOE
ceBepoaMePUKAHCKOMY
KOHTUHEHTAJIbHOMY

LITUTY

North American
Craton

CONTINENTAL CRUST THAT
HAS REMAINED RELATIVELY

STABLE FOR THE PAST 600
MILLION YEARS




Early Devonian 390 Ma
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NNaBpyccusa (EBpamepurka) — naneo3ouCKNn CynepKOHTUHEHT, KOTOPbIN
obpasoBarcs B pesyrnbsrate Konnuanm Ceesepo-AMeprKaHCKON (APEBHUN KOHTUHEHT
JTaBpeHTUA) N BoctouHo-EBpoOnenckon (apeBHU KOHTUHEHT banTuka) nnatgopm
BO BpeMS KarnegoHCKOro oporeHesa. MIaBecTHbl Takke Ha3BaHUA KanegoHma m
«[lpeBHUM KpacHbIn MaTepuk» (aHrn. Old Red Continent).

B anoxy, coBnasLuyto ¢ obpasoBaHueM JlaBpyccumn, pacTUTENLHOCTb BrepBLIe
BblLLa U3 OKeaHa 1 Havarna NoKpbIBaTb roflyto 40 ToW nopsbl cywy. MIMeHHOo Ha
cesepe JlaBpyccuu (pacrnonarasLieMcd Torga Ha 9KkBaTope) B 4eBOHE MOABUIUCH
nepBble Nneca (pakTnyeckn cHadana orpoMHble Tponuyeckme bonora), B
OanbHenLwweM npeBpaTuBLLUMECS B APEBHENLLNE 3aeXn KaMeHHOro Yriid Ha cesepe
Kanagbl, B 'peHnananu n 8 CkaHguHasuu.

B nepmu coeguHunacek c [aHreen-2 n ctana ero coctaBHOW 4YacTtblo. [locne
pacnapga [NaHreun-2 ctana 4vacTtblo JlaBpasnn. B naneoreHe pacnanaco



11 ya 600 Ma
(Fin Précambrien)
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KasaxcTaHus

KaszaxctaHua — cpegHenaneo3onCcKUn KOHTUHEHT, KOTOPbLIN Haxo4uricsa Mexay
Naepyccuen n Cubupckon nnatgopmon. OH NpoTarmBaeTcs oT Typranckoro npornda
n TypaHCKOMN HU3MEHHOCTU 40 NyCcTbiHb 00K 1 Takna-MakaHa.

KokweTtay-CeBepo- TaHb-LLlaHbCKasa kanegoHckas cknagdaTtasa obnacTb ctana
OCHOBHOW YacTbo KazaxcTaHCKOro KOHTUHEHTa, MOTOM K HUM NpUCcoeanHMach
UnHrns-TapbaraTanckas kanegoHckas ckrnagvartas obnacTtb, B No3gHEM Naneosoe
npucoegmHmnacs [)XyHrapo-banxalickas repunHcKkada ckragdartas cucremMa.

[NosiBneHne KazaxcTtaHCKOro KOHTMHEHTa onpeaenun rpaHUTHO-MeTaMmopdUyeCKnm
CI10M 3eMHOW KOpPbI, KOTOPbIN CPOPMUPOBANCS B €€ Npeaenax K KOHLY opaoBuKa B
pesynsrarte TakoOHCKOW cKnagyaTtocTu. [1o SToro MOMeHTa, B TedeHne HeonpoTepo304-
KeMbpusa, faHHas 0bnacTb CoCcTosNa U3 pa3HOPOLHbIX 6I10KOB 1 MUKPOKOHTUHEHTOB,
pasgerneHHbIX BnagmuHamm ¢ Kopou OKeaHUYeCKoro 1 nepexogHoro TUnos.

B HacTosiLee BpeMdA KOMMSIEKCHI, MpUHagnexasLwme 3TUM MUKPOKOHTUHEHTaM,
BbIXOAAT Ha NOBEPXHOCTb B rOpHbIX Lenax CpeanHHoro, CesepHoro TsHb-LaHs,
[DXyHrapum n B HEBbICOKMX XOnNMax 3anagHown Yactm Kasaxckoro MenkoconoyHuka. He
NCKJTIOYEHO, YTO K X YMCIY NPUHAANEXNT TakKe YacTb PpyHOaMEHTa OKaUMMAKOLLNX
nMT — TypaHckon n 3anagHocnbupckon. Mexay asTMMn maccmBamMmu pacrionaratoTcs
Oonee monoable cknagyaTble 30HbI.



[1laHres

[MaHresq (gp.-rpeu. MNMavyadia —
«BCe3emMnsa») — Ha3BaHue, AJaHHOEe
Anbdpenom BereHepom
NPOTOKOHTUHEHTY, BO3HUKLLEMY B 3NOXY
naneosos.

B npouecce dopmmnpoBaHus lNaHren ns
bonee ApeBHUX KOHTUHEHTOB HA MeCTax
NX CTONKHOBEHUSI BO3HUKIN FOPHbIE
CUCTEMbI, HEKOTOPbLIE U3 HNX
NPOCYLLECTBOBASIN 1 A0 HALLEro
BPEMEHN, K NpUMepy Ypan unu
Annanayu.

[MaHresa obpasoBanack B NEPMCKOM
nepuoae, 1 packosionach B KOHLE Tpuaca,
npuMepHO 200 - 210 MUNIMOHOB NET
Ha3and, Ha ABa KOHTUHEHTA. CeBepPHbIN
KOHTUHEHT JlaBpa3usi no3xe packosiosicd
Ha EBpa3suto n CesepHyto AMepUKy, B TO
BPEMS KaK U3 FO)KHOMO KOHTUHEHTa
[oHaBaHa no3xe obpasoBanucb Adpuka,
OxxHasa Amepuka, haus, ABcTpanmsa n
AHTapKkTnaa.

[1o HEKOTOPbLIM NPOrHo3am, B ByayLiem
KOHTUHEHTLI eLLE pa3 cobepyTcs B
CYNEPKOHTUHEHT C Ha3BaHueM [laHres
Ynstnma.

E. LATE PERMAN

~250 million
years ago

Supercontinent of Pangaea

erosion
of relief

D. LATE PENNSYLVANIAN

~280 million
years ago

Supercontinent of Pangaea

fold bek forms H\>/_

aE——

climax of
Alleghenian

Orogeny

C. LATE MISSISSPIAN

~320 million
years ago

form ation of the supercontinent of Pangaea
:E;-‘;“‘

Early
Alleghenian
Qrogeny

Proto-African Plate
(Gondwanaland)

-

Avalon Terrane
{New England)

< T
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B. LATE DEVONIAN

~370 million
years ago

Acadian
Orogeny

A.LATE SILURIAN
North Am erican Plate sl Avalonia Island Are

| NY Bight region | <= -

western lapetus Ocean r’
i

~420 million
years ago




[lTaHTanacca

[MraHTCKNUN OKeaH, OMbIBaBLLUNN
[laHreto, HoOCUT Ha3BaHMe
[NaHTanacca.

[MaHTanacca (ot gp.-rpey. mav-
«BCe-» n BANaocoa «mope») —
rMNOTETUYECKNI OKeaH,
OKpY>XaBLUNW, HA4YMHasA C
CUINYPUNCKOro rnepuoaa naneosos u
[0 paHHero Me30304
BKITIOUNTENBHO, CYNEPKOHTUHEHT
[TaHreto 1 NoKpbIiBaBLUMN OKOJS10
NOMOBMHbLI 3€MHOIO LLapa.

OrpomMHbIV 3annB, Ha3biBaeMbIM
Mopem TeTuc, Boasarics B
CYMEPKOHTUHEHT Mexay byayLmmm
EBpasuein n Asctpanmen. OkeaH
[MaHTanacca HenpepbIBHO
pacLumpsancs, nutocgepHole
NNNTLI, OKPY>XaBLUWE €rO,
pas3aBUrannuchb B CTOPOHDI;
NPUYNHOMN 3TOrO ABUXEHMSA BbIn
CNpeauHr (pacnpocTpaHeHune)
OKeaHW4YeCKOoW KOpbl, HENPEPbLIBHO
obpas3oBbiBaBLLUENCH B CPEAUNHHO-
OKeaHW4eckom xpedbTe




NaBpasuga

JTaBpasunsa — ceBepHbIN U3 OBYX
KOHTUHEHTOB (KOXXHbI — [[OHABAaHAa), Ha
KOTOpble pacnancsa NPOTOKOHTUHEHT
[MaHresa B anoxy me3o304. CoctaBHbIMU
yacTsamu JlaBpasum Oblfin COBPEMEHHLIE
EBpa3unsa n CesepHasa AMepuKa, KoTopble
B CBOIO OYepeb OTKOMOoMAnchL gpyr ot
apyra ot 135 oo 200 MUNNUOHOB NeT
Ha3ag.

JlaBpa3unss — CBEPXKOHTUHEHT,
CYLLECTBOBaBLUMI KaK YacTb pasrnioma
NPOTOKOHTUHEHTA [aHren B anoxy
no3gHero me3o3o0s. OH BKNto4an B cedbs
BonbLIYIO YaCcTb TEX TEPPUTOPUN,
KOTOPbIE COCTaBMAOT CErOAHS
CYLLECTBYHOLLUME KOHTUHEHTbI CeBepHOro
[Monywapus, B OCHOBHOM JlaBpeHTuMo
(KOHTUHEHT, CyLLLECTBOBaBLUNN B
Naneo30MCKYy0 3py B BOCTOYHOU U
ueHTpanbHon KaHage, nmsi, gaHHoe
ceBepoaMepuKaHCKOMY
KOHTUHEHTanbHOMY WNTY), BanTuku,
Cunbupu, KazaxctaHa u ceBepo- u
BOCTOYHO-KUTANCKUX KOHTUHEHTaNbHbIX

lwntoB. HasBaHne coBmellaeT B cebe
MarncauTiitto 1 FrNna2uwn

- Siberia. \
- ~"’.«s"u" [N

-~ - W < !
e ORardhed
“ ! J
: Chéna =>

d Paleotethys ‘i. ‘

\ .:Aio /{J }?“3%.

. valonga 4 ; ‘ N’*"Lit.
mg’m e GONDW ANATZAR

'?' = Africa ’J‘,lndll




| IpOUCXoXaeHnme, pa3fioMm U opmMmmpoBaHue

* JlaBpa3nsa n3eBecTtHa kak eHOMEH Me30304.
CeroagHa cYNTAETCSH, YTO T€ KOHTUHEHTHI,
KOTopble cdpopmMupoBanm no3gHwow JlaBpasuto,
CYLLECTBOBAmNM Kak €aNHbIN CBEPXKOHTUHEHT
nocne pacnaga PognHumn okono 1 munnuapaa
net Hasag. [ns Toro, 4YTobbl n3bexartb NyTaHULbI
C Ha3BaHMeM Me30301MCKOro KOHTUHEHTA, ero
OoTHecnu K npoTto-JlaBpasnun. CornacHo
COBPEMEHHbIM npeacTtaBrieHnam, JlaBpasus He
pasbeaunHsiriacb dbonbLue 00 TOro, Kak
BOCCOEANHUNACh C HOXKHbIMU KOHTUHEHTaMU ONS
obpas3oBaHuns nosgHero [lokembpmnnckoro
CBEPXKOHTUHEHTA [TaHHOTUN, CyLLECTBOBABLLEN
N0 paHHero kembpwus.



Late Devonian

Modified after Wikipedia

« B Kembpuinckuin nepuopg JlaBpasua nepeblie NONMUIIIMOHA NET
pacrnonaranacb B 3KBaTOpuarbHbIX LUMPOTAX U Havarna pacnagarbcd
Ha CeBepHbI Kutan n Cubunpb, opendytolime ganbLie K CEBEPHbIM
LLUnpoTam, 4yem Te, YTo pacnonaranmcb Tam 500 MUNIIMOHOB NeT
Ha3an. K [eBoHy CeBepHbI Kutan yxxe pacrnosnarancsi OKono
CeBepHoro lNonsapHoro Kpyra n octaBancst caMmon CEBEPHON CyLLEN
BCIO anoxy KameHHoyronbHoro JlegHunkosoro lNepnoga, 300—280
MWNIIMOHOB NET Ha3ad. HeT cBuaeTensbCTB, AOKa3biBaOLWMX
bonbLioe obnegeHeHne ceBepHbIX KOHTUHEHTOB. TOT XONOAHbIN
nepuog smaen BoccoeanHeHnm J1aBpeHTum n bantuku c
nnatdpopmon Annanadckmx rop u opmmpoBaHMe 3arnacos
KaMeHHOr0 yrns, cnyxawmmm cenyac 0OCHOBOW 9KOHOMUKM TaKUX

PErnoHoB, kKak 3anagHasa BuprmHus, yactm bputaHCKMX OCTPOBOB U
MNeomaduvimm



Late Carboniferous 306 Ma :
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Cunbupb cmewanacs K tory, u coeguHmunach ¢ KazaxctaHuen, HebonbLwmm
KOHTUHEHTaNbHbLIM PEMMOHOM, KakK CHNTAETCS CErofHs, ByfikaHM4eckn obpasoBaHHOM B
Cunypurckom nepuoge. locne Toro, Kak 3Tn 2 KOHTUHEHTa coeauHunuce, JlaBpasuns
NoYTM NnoMeHana gopmy 1 B Hadane Tpuacosoro nepuopa, wmt BoctouHoro Kntast BHOBb
npucoeanHUNCA K nsmeHsawulencsa Jlaspasmnm n coegmHuncs ¢ loHgsaHon, obpasoBas
[Manreto. A CeBepHbin Kutan, apendys n3 okonapKkTUYECKUX LUMPOT, OKasarcs
nocnegHUM KOHTUHEHTOM, He NpucoeauHUBLUMMCA K [1aHree.

Okoro 200 MnH net Hasapg NaHresa Havyana pacnagatbces. Mexay BoctodHomn CeBepHou
Amepukon n cesepo-3anagHon Adppukon opmMmmnpyeTcs HOBbIN ATIIAHTUYECKNIN OKEaH,
HEeCMOTpPS Ha TO, 4To peHnaHansa (coctasnaBLwlasa ogHo uenoe ¢ CeBepHon AMeEPUKON) n
EBpona Bce elle gepxanucb BmecTte. PasgeneHne EBponbl 1 'peHnaHanm crny4ymnocs B
[TaneoueHe, okosio 60 MSTH NEeT Hasag. JlaBpasus pasgenunacb Ha KOHTUHEHTHI, Nocre
Yyero nony4yuna nma JlaespeHTtua (cenyac CesepHaa Amepuka) n Espasus. Nosxe K
EBpasnn npncoeguHunucb ApaBsnnckmin nonyocTtpos n NHgus.



[oHOBaHa

« [oHaBaHa B naneoreorpadumn — APEBHUIN CYNEePKOHTUHEHT.

« [OHOBaHa BKNo4Yana B cebsi npakTUYeCcKn BCIO CyLLY, B HaLLle BpEMS
pacnonoXeHHyo B KOXKHOM nonywapuu (Adpuka, KOxxHaa Amepuka,
AHTapkTnaa, ABCcTpanusl), a Takke TEKTOHUYecKkmne brnokum
HgocTtaHa n ApaBun, HblHE LLENMKOM NepemMecTUBLLMECS B
CeBepHoe nosyllapue 1 ctasLlLMe YacTbio EBpasnmnckoro martepuka.

Late Jurassic 152 Ma

Andere Landmass '
Modern Landmass (2

Subduction Zone (triangles point in ma/
direction of subduction) U

Sea Floor Spreaang Rigge 'q




[oHOBaHa BO3HWKNA NpUMeEpPHO 750—530 MITH 1.H. U A0Nroe BpemMs
pacnonaranacbk Bokpyr KOxxHoro nostoca. B paHHem [Maneos3oe oHa
NOCTENEHHO CMeLLanach Ha CeEBEP U coeanHMnach B anoxy
KaMeHHOYronbHOro nepmopaa (360 MUIMOHOB NET Hasag) C
ceBepoaMepPUKaHCKO-CKaHONHABCKUM MaTEPUKOM B TMraHTCKUU
NPOTOKOHTUHEHT [laHres.

OpHako BO BPpEMS KOPCKOro nepmuoga okosno 180 MUNSIMOHOB NET
Has3ap [laHres BHOBb packosionacb Ha loHOBaHY U CeBEPHbIN
KOHTUHEHT JlaBpa3suio, KoTopble pa3genus okeaH Tetuc. 30
MWIIIMOHOB J1ET CNYCTH, B TOM XXe 0OpCcKoM nepuoae 'oHaBaHa cama
Ha4dasna pacnagaTtbCs Ha BblllenepedncrieHHble (HbIHEeLHneE)
maTepukn. CHavana, 150 MunnnoHoB neT Hasaa, [oHaBaHa
packononacbh Ha aBe YacTu, ogHa 13 KOTOpbIX BKNovana Appuky 1
FOxxHYyt0 AMepuKy, apyras — ABCTpanuio, AHTapKTUay v nosiyocTpos
NHpoctaH. OKoH4YaTeNbHO BCE COBPEMEHHbLIE MATEPUKU BbIAENUIMUCH
n3 [oHABaHbI TOMbKO B KOHLIE MeNOBOrro nepuoaa, 70—80 MUNMMOHOB
neT Hasaga.

[BmxeHne oTkonosLnxcsa oT [oHABaHbLI MaTEPUKOB U CTOSIKHOBEHME
nx ¢ Yactamu JlaBpasum NpuBENO K akTUBHOMY ropoobpasoBaHuio.
Pesynsratom gasneHmna Apuku Ha EBpony ctanu Anbnel, a
cTornkHoBeHune Hgmn n Asnm cosgano mmanaun.



» Te tuc (ot umenu rpeveckoit 6oruau mops Tebunsr — rped. TnOvg, Tethys[1]) —
%peBHI/II/I OKeaH, CyIlIeCTBOBABIIIHI B 3IIOXY Me30305 MEKIy AIPEBHUMH KOHTHHEHTaAMU
oHZIBaHA u JlaBpasus.

« TeTuc cyiecTBOBaJ BO BpeMeHa OT II03/THETO I1aJIe030s1 /10 Me30305 TO €CTh B IIEPUO]]
OT 320 10 66,5 MJIH JIeT Ha3a/l, pasjiesiad JpeBHUEe KOHTUHEHTHI ['OH/IBaHYy U )
JlaBpasuro, quﬂo 280 MJIH JIET Ha3az OT 1 OHZIBaHbI OTAE/IUJICA TaK Ha3bIBA€MbIU
KuMMmepunckny MaTepuK, KOTOPbIY, MeIJIEHHO epecekad TeTuc, B KOHIle KOHIIOB
CTOJIKHYJICA ¢ JIaBpasuen 0K0JI0 200 MJIH JieT Ha3a/l. B ¢BA3U ¢ 3TUM YMECTHO
TOBOPUTH O ABYX OKeaHax Teruc: [lasieoreTrce 320—260 MJIH JieT Ha3aa u HeoreTuce
(mau mpocto TeTmce) 200—66,5 MJIH JIET Ha3a/I.

* YBesnueHune ATJIaHTUYECKOTO U HINMKUCKOTO OKEAHOB U JIaJIbHENIIIee CMeIleHUe
IIAT IIPUBEJIO K IIOCTEIIEHHOMY COKpallleH!UIo pasMepoB HeoreTuca. B KQHIle KOHIIOB,
OKO0JI0 06,5 MJIH JIeT Ha3aJ] OCTaTKU ['0H/iBaHbI CTOJIKHYJINCH C JlaBpasuel, o0Opa3oBas
AsbniuncKko-I'mmasiauiCkuy TOpHBIN MOSAC, KOTOPBIU BKJIKOUaeT B ce0s [Iupenen,
Anbnbl, Kapriatel v I'mmastaun. I1ocie CTOIKHOBEHUA KOHTHHEHTOB, TeTuc ele .
HEKOTOPOe BpeMs IIpeJICTaBJIA COO0M BOJOEM HeOOJIbIION IITyOUHBI, TOKPBIBAIOIIUI
OOJIBIITYIO YaCTh I03KkHOU EBpasuu. Bocrounas yacts CpepuzeMHoro Mmops, YépHoe u
Kacnimuckoe mops, [lepcuckui 3aius, a Takke Mopsa Mastarckoro apxuresiara
ABJIAIOTCA ocTaTkaMu Teruca. . c
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Tetuc




Caxyn

Caxyn — OOUCTOPUYECKUIN cynepMaTepuk.
[lpennonaraercy, YTo OH cyllecTBoBan 4o
KOHL,a nocrieaHero oneaeHeHnsa u
obbeanHan Asctpanuto u Nanya-Hoeyto
[BMHEID, @ TaKKe BKIHoYasi CyXOnyTHbLIN
MOCT Ha MmecTe ToppecoBa nponvea u
yacTtn ApadypcKkoro Mmops

CyHgoanaHg — buoreorpadunyeckum
pernoH B KOro-BoctouHou Asnu,
BKIMHOYaKoLWMnM B cedst asanaTckum
KOHTUHEHTanbHbIU Wenbd. PernoH
cocTouT 13 nonyoctposa Manakka u
KPYMHbIX OCTPOBOB KannmaHTaH, Asa u
CymaTpa c npunerarowmmmMmm oCcTpoBamMu.
BocTto4Hown rpaHnuen CyHganaHga
CITY>XUT NUHUA Yorneca, oOHa Xe CIYyXUT U
BOCTOYHOW rpaHuLien asnaTckomn drayHsbl 1
rpaHuLen Mexay nHaomananckon u
aBCTpana3unnckom soHamMmu. B TeueHune
negHWKOBOIO Nepuoaa ypoBeHb OKeaHa
6bin HXKE 1 Becb CyHaanaHa obin
NpoaOoMKEHNEM a3naTCKoro KOHTUHeEHTa. B
pesyrnbTrarte 3Ttoro octposa CyHaanaHaa
cry>kat JOMOM AN MHOTMMX a3naTCKnx

present-day maniands

mainkand exvensions by
Ioveer w00 levels during the ice ages



CB43b C LIMKNOM YUIICOHA

MnoTeTnyecknin cynepkoHTUHETANbHbIN LMK SBASETCA AOMNONHEHNEM LMKa YUNCOHa, KOTOPbIW ONUCLIBAET
nepuoan4yeckoe obpasoBaHuMe 1 CxnornbiBaHME okeaHoB. CTapenwemMy n3BeCTHOMY OKeaHCKOMY AHY BCEro nuiub 170
MWISIMOHOB NET, B TO BPEMS KaK CTapenwemMy y4acTKy KOHTUHETanbHoM 3eMHOM Kopbl — Bonee 4 MMnnMapaos ferT,
TaK YTO CBMAETENbCTBA KOHTUHEHTAlbHbIX LMKNOB MMEIOT Kyaa bonee AnMTenbHYH NCTOPUIO.

CBs3b C YpOBHEM MOPS

N3BeCTHO, 4TO YpOBEHb MOPS HU3OK B T€ BPEMEHA, KOr4a KOHTMHEHTbLI COBMpatoTCsi BMECTE M NOBbILLAETCS Mo Mepe
NX pasgBuxeHus. Hanpmumep, ypoBeHb Mops 6bi51 HU30K BO Bpemsi obpasoBaHus MaHren (Mepmckun nepuon) u
MaHHOTUK HeonpoTeposon, 1 gocTuran MakcMmymoB Bo BpeMst Opaosuka n MenoBoro nepuoaa, korga KOHTUHEHTbI
pacxoannuck. ATo OOBbACHAETCA TEM, YTO BO3PaCT NUTOCHEPbLI N4 OKeaHaMu UrpaeT BaXkHY POrib B onpeaeneHnm
rnyGuHbl OKeaHOB: OKeaHCcKoe AHO 06pasyeTcs B panoHax cpeanHHO-okeaHn4ecknx xpebToBs. B npouecce ABUXeHMS
KOpbl OT XpebTOB MPONCXOANT €€ OXNaXKAeHNe 1 ycaaka, KoTopble NPUBOAAT K YTOHbLUEHMIO KOPbI U YBEMNYEHUIO eé
NMOTHOCTK, YTO B CBOKO OYepeab BEAET K MOHWKEHMIO OKeaHCKOro AHa BOanu oT CpeAnHHO-okeaHn4ecknx xpedTtos. C
NOHWXEHNeM YPOBHS AHa yBenuuneaeTcst 06bEM OkeaHCKMX BaccenHOB M NOHMXKaEeTCa YpoBEHb OKeaHOB. HanpoTus,
Moriofasi 3eMHas Kopa nof okeaHaMu NpuBoanT Kk 6onee Menknm okeaHam u 6onee BbICOKOMY YPOBHIO MOPS,
KOTOPbIN B CBOIO 04epeab NPUBOAUT K 3aToNSeHUIo BonbLuen YacTu MaTepuKoB.

OTn CBA3K «CYNEPKOHTUHEHT > CTapOe AHO OKeaHa > HU3KNN YPOBEHb MOPSI» Y « MHOTOYMUCINIEHHbIE KOHTUHEHTbI >
Monogoe AHO OKeaHa > BbICOKUIA YPOBEHb MOPS» YCUIMBAKTCS KNMMaTUYeCKMMU hakTopamMm:

CynepKOHTUHEHT MMEET KOHTUHEHTArbHbIV KITMMAT, YTO NOBbLILIAET BEPOSATHOCTb ONeAeHEeHUs!, KOTopoe
AOMNOMNHNTENBHO NOHMXXAET YPOBEHb MOPSI.

MHOro4YncneHHble KOHTUHEHTBI UMEOT 6onee MOPCKOM KNUMAaT N YPOBEHb MOPS AONOSTHUTENBHO HE MOHMXKAETCS.
CB43b ¢ rnobanbHON TEKTOHNKOWN

CynepKOHTUHETArbHbIN LUK CONPOBOXAAETCA MBMEHEHNSAMU B TEKTOHMKE. Bo Bpemsi pasgpobneHus
CYyNepKOHTMHEHTa npeobnagaet pudTuHr; 3Ta hasza cMeHAeTca ¢ha3or CNOKOMHOMO pOCTa OKEaHOB; CMEHSAOLLASACA B
CBOO ovepeb hasom KoNnNnamm KOHTUHEHTOB, KOTOpas HaYMHAETCHA CO CTONKHOBEHUSI MaTEPUKOB W LIENOYEK

OCTPOBOB M 3aBepLUAETCS CTONIKOBEHUSAMU CaMUX MaTepuKoB. 1o aToMy cueHapuio Npoxoannu cobbiTna B
Nnaneo3onCcKOM CynepKOHTUHETaNbHOM LIMKIE N MPOUCXOAAT cenyac, B umkne Mesosoa — KanHo3sos.



CoBpeMeHHbIe CYNePKOHTUHEHTD

*  AdppoeBpasus (pexe Adpasusa unm EBpadpasns) — CynepkOHTUHEHT U
KPYNHEWLLNI MacCUB CyLLUN Ha 3eMIrie, BKIHoYarLWmmn MmaTtepukn Appuky un
EBpas3uio (EBpasnsa B cBoto ovepedb aenutcd Ha Asuio n Eepony). INnowanb
NOBEpPXHOCTWN JocTuraetT 84 980 532 KBagpaTHbLIX KUITOMETPOB, HA KOTOPbIX
NpOXXMUBAET OKOMO 5,7 MUNNUapaoB YernioBekK, Unu npnbnmnanTenbHo 85%
HaceneHusa 3emnin. OH Takke nseecteH kak Ctapbin CBerT, B
NPOTUBONONOXHOCTb AMepuke, nmeHyemomn Hosbim CeeToM. B reonorum
cunTaetcs, YTo AppoeBpasns CTaHET CyNEepPKOHTUHEHTOM, koraa Adpuka
CTONKHETCA ¢ EBponon. Kak npegnonaraercs, aTo npon3onaeT yepes 600 000
nert, korga toxkHas Touka icnanmm gocturHet Adppukun. Korga ato npomn3onaer,
CpenmseMHoe Mope OyaeT n3onnpoBaHo oT ATNaHTUYECKOro okeaHa.
OkoH4aTenbHoe crnusHne Apuku n EBpornbl, Kak cHUTaeTCH, HacTynuT Yyepes
70 MUINTMOHOB JET, COMKHYB Cpe,El,I/ISGMHOMOpCKI/II/I pernoH n obpasosas
HOBbIE rOpHble xpe6Tb| B AOMNOJIH ==

KoHTMHeHT AdpoeBpasuns
ynomMuHarscs Kkak BcemmnpHbin
OcTpoB: Ha3BaHue, NpeanoXeHHoe
copom Xandoopaom [>KOHOM
MakknHoepom B ctaTbe
"[eorpadunyeckasa ocb nctopmn”




AMepuka

« AMepurKa — COBpPEMEHHbIN
CYNEPKOHTUHEHT,
00beaNHSALWNA ABA MaTepPUKa,
CeBepHyo AMepuKky 1 KOXXHYIo
AMeEpUKy, a Takxke
bnunsnexawme ocTpoBa
(BkntoYvagqa [ peHnaHguio)




[logpa3geneHne gpeBHUX
nnaTtdoopm

[peBHne nnatgopMbl 4enaTca Ha 3 Tuna:

JNNaspasunckumn — CeBepo-AmepukaHckas (JllaBpeHuust), BoctouHo-EBponenckasi, Cubupckas
(AHrapuga)

loHgBaHckmin — KOxHO-AMepukaHckas, AdpukaHo-Apasuinckas, MIngoctaHckasa, ABCTpanuinuckas,
AHTapKTn4eckasd

MepexogHbin — CuHo-Kopenckas (XyaHxa), KOxxHo-Kntanckas (AHu3bl)

CyLlecTByeT runoTesa, 4Yto B parioHe CeBepHOro nomnca Haxoaunacb ApeBHNANA nnatgopma
'Mnepbopes.

Ectb manbie gpeBHue nnatdgopmbl — Tudet, Tapum (dasH), Mhgokutan (MekoHr).

B naneosonckon ape cylwectsoBanu cyrnepmarepuku JllaBpasus B CesepHom nonywapum, B KOXXHOM
— [oHABaHa; Mexay HUMK nepexogHble nnaTtdopMbl OTHOCUNUCHL U K TOHABaHe, U K J1laBpasuu.
COOTBETCTBEHHO ATOMY, TUMbl AENATCA Ha NaBpPa3NNCKNIA, TOHOBAHCKUW U NepPEeXOaHbIN.

AdpukaHckas nnatdopma B apxee bbina pasgeneHa Ha 4Yactu — npotonnatdopmbel KoHro (3aup),
Kanaxapwu (KOxHo-AdpukaHckas), Comanu (BoctouHo-AdpurkaHckas), Magarackap, Apasusi, CynaH,
Caxapa. lNocne lNaHren-0 oHW NOMTHOCTLIO 06beaMHUNNCH, KpoMe ApaBumnckon n Magarackapckou
nnatgopM. Yxxe B naneosonckon ape AdpukaHckas nnatgopma npespartunnack B ApukaHo-
ApaBunckyto nnatgopmy B coctase oHABaHbI. B aTon nnargopme MMernTca MHOMOYUCIIEHHbIE
BbIXObl HA NOBEPXHOCTb KPUCTANINYECKOro pyHaameHTa (LWnTbl U MacCuBbl): Ha 3anage —
Pernbatckun, Axarrapcknin n 36ropHencknin; Bokpyr KpacHoro mopsa — Apasunckun, Hyéumnckum n
Qdomonckum; Ha akBaTtope — LleHTpanbHO-AdpukaHckmin, Kacam n TaHraHbUKCKUK; Ha tore —
3nmbabee, Mosamobunkckmin, TpaHcBaanbckun, baHreenyny n Torrapckuin; Ha octpoBe Magarackap —
Mapgarackapckum.

KOxxHo-Kntanckasa n CnHo-kopenckasa nnatgopmbl pasgeneHbl repunHcKumMm nosicom LInHbnuHb.
KO)wHOo-KuuTackvio nnatTchonbMy KUTACKUE FreONOoriA HA2kIR3AOT AHIIRKI MO HA2RAHUKD DeKIA



BHyTpeHHee cTpoeHune
doyHOamMeHTa ApeBHUX NnaTtdopm

BakHelwwas ponb B CTPOEHUM pyHAAMEHTa APEBHUX NNATOPM NPUHAANEXNT

apXenCKNM U HXKHENPOTEPO30UCKMM 0Opa3oBaHMUAM, UMEKOLLM

KpynHOONoKkoBoOe CTPOEHME. Tak, B CTPYKType banTunuckoro wuta pasnuyaroT

NATb rNaBHbIX OIOKOB, B Npeaenax YKpanHCKoro wmnta — Takke nsaThb,

KaHagckoro wurta — wecTb U T. 4. B apxencknx koMmnrekcax pacnpocTpaHeHb!

gco6ble CTPYKTYPHbIE 3fIEMEHTLI, XapaKTepPHbIe AN paHHUX 3TanoB UCTOPUK
emMnu.

Ha Bcex wuTtax apeBHuX NnaTtdopM BbiAENATCH TPM KOMMIeKca nopos, 3Toro
BO3pacTa:

3eneHokameHHble nosica NpeacTaBnsAoT cCOO0M MOLLHbIE TOSLLM 3aKOHOMEPHO
nepemMeXatoLLUXCcs Nopoa OT YIIbTPAOCHOBHbIX M OCHOBHbIX BYJTKAHUTOB (OT
6a3anbToB M aHAE3UTOB K JauuTam 1 puonuTam) K rpaHnTam. 3Tu nosica UMeoT
NPOTSKEHHOCTb 40 1000 KM Npw LWMpuHe Ao 200 KMm.

Komnnekcbl opTo- 1 naparHeicos 06pasytoT B COMETaHUM C rPaHUTHBIMM
MaccuBamMu Noss rpaHMTOrHEMCOB. [Helickl OTBEYaIOT Mo COCTaBy rpaHUTaMm U
obnapatoT rHeMCoOBUAHOWN TEKCTYPOW.

[ paHynnTOBbIE (FPaHYNUTO-THENCOBLIE) NOsICa, NOA4 KOTOPbLIMU MOHMMAKOTCS
MeTaMOpcbmquKMe nopoasbil, CdDOpMI/IpOBaBLUI/IeCFI B YCINOBUAX CpegHnx
naBneval N BbICOKMX Temnepatyp (750—1000 °C) u cogeprkaline Kkeapu,
NnosieBoun WnaTt v rpaHar.

Hapsay c apeanamu «cepbix FHENCOB» PAHHErO apxesi, TPU NepevnCcrneHHbIX
BbllLIE TUMa apXeNCcKnx obpasoBaHui crnaratot npeobnagatoLlyto 4acTb WNTOB
nnerHX Nnnatchonm



CTPYKTYPHbIE 311IEMEHTbLI NOBEPXHOCTU
dyHOameHTa 1 ocago4vyHOro 4yexna
nnargopm

[MnaTtdopMbl Noapa3nensoTcs Ha y4acTKN BbIXOA0B Ha MOBEPXHOCTb
nopod doyHOaMeHTa — LWKUTbl U HA HE MeHEee KPYMHbIe y4acTKy,
MOKPbITbIE YEXTTOM — MIINTbI.

LLInTbl nerko BbIAeNATCA B nriaTopmMax CEBEPHOro psaaa, rae oHu
CO BCEX CTOPOH OKPY>KEHbI YEXNOM, HO 3HAYUTESNBbHO TPYOHEE B
nnaTgopmax HXHOro psaa, ocobeHHo ApprkaHCcKon m
MHpocTtaHckon, Ha bonblLen 4acTu KOTOpbIX yHAaMEHT
obHaXkaeTcst Ha NOBEPXHOCTU, a YEXOST pacrnpocTpaHEH bonee
OorpaHuU4YeHHo, B Npeaenax 3aMmkHyTbix BnaguH. Mornogble
nnaTgopmMbl NOYTUN LIENMKOM NpeacTaBnstoT cObon NnnThbl, a WnTbl U
MacCCUBbI 30eCb BCTPEYalTCA B BUAE NUCKNoYeHUs1. Taknm obpasom,
NANTbl — Npeobnagarownm aNemMeHT APEBHNX N COOCTBEHHO
Morodbix nnaTtgopM. B npeaenax nnut pasnu4yatoT CTPYKTYpHbIE
3NEeMEHTbI NOAYNHEHHOIO (BTOPOro) nopsiaka: aHTEKNN3bI,
CUHEKIN3bI, aBrakoreHbl, CBOAbl, BNnaaunHbl, Banbl 1 AENpeccumn



deHHOCcapmMaTus

deHHOcapmaTusa (Fennosarmatia) — naneoreorpaduyeckoe Ha3BaHMe KOHTUHEHTaNbHOM obnacTn,
cthopmmnpoBaBLLENCA B JOKEMOPUINCKYIO 3Py B pe3ynbraTte MHOMOYUCEHHbIX ropoobpasoBaHni
(oporeHesa).

HasBaHune nponcxoaut ot cnoB « PUHNSHANSA» U NTATUHCKOrO Ha3BaHNSA MOMbCKO-PYCCKON
HMU3MeHHocTn «CapmaTtnsa». ATM obo3Ha4vaeTcs U reorpadnyeckoe pacnosioXeHmne JaHHON
reonIorm4eckon NNUThbI: Ha ceBepe OHa oxBaTbiBaeT banTUNCKN LWNT N CTaponaneo3oncKknm oporeH
KaneooHnaoB, KOTOPbI B HAcTosiLee Bpemsi 00pasyeT HOpBEXCKME ropHble Maccusbl. Obe aTn
obnacTtn oobeaunHaTca nog umeHem PeHHocKaHaNMN.

Ha tore rpaHuua deHHocapmaTum nposneraeT Ha BocToke LleHTpanbHon EBponbl 1 ckpbiTa 6onee
MOMoAbIMU CEAUMEHTAPHBLIMWN OTNOXEHUSIMU. Ha BOCTOKE 1 H0ro-BOCTOKE NPOLOIMKEHNEM
deHHocapmaTum aBnsieTcsa Pycckas paBHMHA 1 YKPaUHCKUI LWMT, €€ BOCTOYHOWN rpaHuLen
ABMSATCA COOPMUPOBAHHbIE B MIiagLleM naneosoe YparbCKue ropbl.

deHHocapMaTus SBNAETCS APEBHENLINM NPEALECTBEHHNKOM KOHTUHEHTA (YpKpaToHa, WwuTa).

[1ns onpegeneHns reonormMyeckoro Bo3pacTa UCnornb3oBanu paguoMeTpuyeckmin MeTo aHanmsa
KpuctanmnuHa, Kotopbin Ha PeHHOCKaHAMHABCKOM LLNTE BbICTYMAET HA 3€MHYI0 MOBEPXHOCTb U
noToMy uccrnegosancya Hanbonee NHTEHCMBHO. KpucTtannuH Obln NpoaHanmM3npoBaH rno
neTporpadpunyecknm MmeTogmkam v caesnaHbl NOMNbITKX Knaccngukauum no Bo3pacTty obpasoBaHus
FOpHbIX Nopog. Tak, nccrnegoBaHme Lienovek pacnaga BewecTs (YpaH-CBUHEL-KaNMn-aproH u
PyONaNN-CTPOHLUMN-METO) Aaro CreayoLwyto KapTUHY: BbIABNEHO 3 nepuoaa ropoobpasoBaHui,
NPOTEKaBLUMX HA4YMHas C roTNaHACKOro BpeEMEHU, BO3pacT 2,5 MnpA NET U NPOAoKasACh
cBeKoEeHHCKMM, BO3pacToM B 1,75 mnpa net. Ha aTom npekembpunckoe ropoobpasoBaHune B
Lenom 6bIno 3aBepLueHo. Ha maTeprkoBOM paBHMHE 06pa3ytoTCA OTNOXEHNSA necyaHuKa (Jotnischer
Sandstein). TpeTnun nepmon TEKTOHNYECKOro HECNOKOUCTBMNA — OKOS10 1 MIpA NeT Hasad He BHEC
CYLLLECTBEHHbIX UBMEHEHNI B yXXe CNOXUBLUMNCA NnaHgwadT.

HactynneHue mopa KanegoHCKoM reoOCUHKNMHANM, 3aTonueLLee 3TOT panoH B Nepuos no3gHero
naneos3os, 0CTaBuUIIo 3a cOBOMN COXpaHUBLLNECS OO CUX NOP NIIOCKO 3aneratuwme KaMeHHble CNoun-
OTNOXEHUS
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Pucynok. I'eonornyeckoe crpoenne ry6okoBozHOi yacTi Amepasuiickoro cybbacceiina

[Mnepbopenckasa nnatgopma (oT
rpev. hyperboreios —
HaXoOsALMNCA HA KpaUHEM
ceBepe), rmnoTeTnyeckas
aokemobpuinckas
KOHTUHEHTanbHas nnatgpopma,
pacnonarasLlasica B obnactu
coBpemMeHHoro CeBepHOro
NepoBuTtoro okeaHa k C. oT
HoBocnbupckmnx ocTpoBos, O.
BpaHrensa, Ansacku, KaHagckoro
ApPKTWY. apxunenara nk B. ot
nogBoaHoro xpebta
JlomoHocoBa. C nosgHero
Me303081 3Ha4YuTeNbHasA YacTb
[Mnepbopenckasa nnatgopma
npetepnena rrnybokoe
NOrpy>XeHmne 1 oKkeaHusaLuuo u
yTpaTusiia CBOU
KOHTUHEHTanNbHbIW XapaKkTep
(koTnoBuHbI BodopTa U
Makaposa). Penuktamu
[Mnepbopenckasa nnatgopma, no
reodon3nyecknm
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Bo3moXxHble byayLine
CYNEePKOHTUHEHTDI

« ObGpa3oBaHue oMepedHOro CyrnepKOHTUHEHTA cnycTsa 50 MUITIMOHOB
neT npeackasbiBaloT aMepuKkaHCKue y4yeHble Ha OCHOBaHUK
CNYTHUKOBbLIX HAbroaeHU 3a nepemMeLleHnem matepukoB. Adpuka
conbeTtcs ¢ EBponon, ABcTpanus v ganslue OyaeT ABUratbCHa Ha ceBep
n obbeanHnTcs ¢ As3men, a ATnaHTUYECKUIN OKeaH Nnocrie HEKOTOPOro
pacLmpeHns ncuyesHet BoBce. «3-3a npnbnmkeHmna Adppukm Belpocnm
ropHble cuctemMbl Anbnbl U MNupeHen, a 'peunto n Typuuto Oynopaxat
3eMIeTpaceHnd, — yTBepXaakT OHU. — Tak XKe, Kak Xono4HbIN BO34yX
cTeneTcs B HUXHUX CIosiX, NNOTHOEe MOPCKoe AHO MHOorga ocedaeT
HUXe 3eMHOW KOPbI U TSHET 3a cobou Kpan nnaTtdopMbl».

* ABcTpanus-AgpoeBpasus (4epes ~60 MUNNNOHOB NET) — ABCTpanus
CTONKHETCSA C BOCTOMHOM A3nen c obpasoBaHUEM FOPHOW LIEMWN,
CpaBHUMOW C cyLlecTByoLen B [ Mmanasx.

« ABcTpanuga-AHTapkTuga-AdppoeBpasmna (Yepes ~130 MUINIMOHOB JET).
AHTapKTMaa o0beanHUTCS C KXXHOM ABCTpanuen nnm Asmen, KOTopble K
TOMY MOMEHTY ByayT cocTaBnATb OANH CYNEPKOHTUHEHT.

* [laHres Ynetuma, Amasusa nubo HosonaHres (4epes ~250 — ~400
MUINTIMOHOB NET).



AmMa3una

AMa3sns — rMnoTeTUYECKUii CyrnepKoOHTUHEHT, KOTOPbIN MO HEKOTOPLIM MIMNOTE3aM OOMKEH BO3HUKHYTb Ha 3emne
Yyepes3 50—200 MITH feT ¢ LeHTpom Ha CeBepHOM Montoce.

CornacHo rmnotese, BblaBUHYTOM Poccom Mutyennom u ero konneramu ns Menbckoro yHMBepcuTeTa Ha OCHOBE
aHanu3a MarHUTHbIX CBOMCTB ApeBHUX nopod, CeBepHas n KOxxHaa AMEpPUKM CONbIOTCS BOEAUHO 1 3aTEM BMECTE
ByOyT MUrpvpoBaTh K ceBepy, No HanpasneHuio kK EBpasun. OHn 06pasyroT eAnHBIN CYyNEPKOHTUHEHT, Ha3BaHHbII
y4yéHbimn AMasnen. ABCTpanuna Takke Oyaet cmelwaTtbes K ceBepy 1 byaet HaxoauTbea psagom ¢ MHaven.

MnoTesa AmMasnm NPOTMBOMNOCTABNAETCA ABYM APYTMM rMrnoTes3am, CornacHo KOTOPbIM CYyNnepPKOHTUHEHT ByaeT
obpasoBaH NMnbo Ha mecTe apeBHen NaHren (CoBpeMeHHbI ATNIaHTUYECKUI OKeaH) NIMbo ¢ 06paTHOM CTOPOHbI
3eMHoro wapa — Ha mecTe Tuxoro okeaHa. [MoCcKosbKy 3TU rMnoTe3bl HOCAT COOTBETCTBEHHO HA3BaHUS MHTPOBEPCUN
N 3KCTPOBEPCUIN, CBOKO MMINOTE3Y YHEHbIE Ha3biBaOT OPTOBEPCUEN.

OTmMevaeTcs Takke, YTo rmnotesa AmMasum HaxoguTCsl B COOTBETCTBUM C M3BECTHLIMU 3aKOHOMEPHOCTAMM B

dhopmMMpoBaHUN CYNEePKOHTUHEHTOB B NpoLunoM. Tak, MNaHres pasmellanack nod yriom 90° No OTHOLLEHWHO K

NPeALIecTBYOLWEMY CYyNepKOHTUHEHTY PoanHun. A PoguHust B cBoto ovepeab — nog yriom 90° k HyHe,

Iglyu.leCTBOBaBmeﬁ 3 Mnpa NeT Hasad. AMasusi Takke NpeanonoXnTenbHo GyaeT pacrnonaratbcs nog yrnom 90° K
aHree.

Present day Speculation ~100 million

years into the future




[laHreqa Ynetmnma

[1aHres Ynetma (nat. Pangaea Ultima — «[locnegHsas [Nanresi») —
rMNOTETUYECKNN CYNEPKOHTUHEHT, B KOTOPLIN, MO HEKOTOPbIM
NPOrHo3am, ComnbTCH BCE HbIHELLHWUE MAaTePUKK Yepes 200—300
MWITTTMOHOB J€ET.

ABTOPCTBO TepMUHa «Pangaea Ultima» 1 Teopumn ee nosiBneHnd
npuHagnexar amepukaHckomy reonory Kpuctodgepy CkoTtese,
3aHMMaBLUEMYCS U3YyHeHNEeM UCTOPUN NUTOCHEPHBLIX NINT.

C atoun Teopuen nepecekaetcst Teopmst 06 Amasum, oyayuiem
KOHTUHEHTEe n3 EBpasun n CeBepHon AMEPUKN, KOTOPbIN CTAHET
aapomM byayuiero cynepkoHTUHEHTA.

Uepes 250 munnmoHoB et CeBepoaMepmnKaHCKUM KOHTUHEHT
NOBEPHETCA NPOTUB YaCOBOW CTPESIKM N AracKa OKa)XeTcsl B
cybTponuyeckom nosice. EBpasusa npogormkmMT BpaLleHmne rno 4acoBom
CTperike, U bpuTaHcKne ocTpoBa oOKaxyTcs B panoHe CeBepHOro
[Tontoca, B To BpeMsi kak Cubupb dyaet B cybTponukax. CpeansemHoe
MOPE COMKHETCS, 1 Ha ero MecTte obpasytoTcs ropbl, CpaBHUMbIE NO
BbIcOTe C [MManasmu.

[MaHrea Ynstuma 6yaet Ha 90 NpOoLEHTOB NOKpbITa NyCThiHAMMK. Ha
ceBepo-3anage u tro-BOCToke KOHTUHEHTa ByayT HaxoaMTbCs
rMraHTCKUE ropHbIe LEenMu.



[1laHreqa Ynetnma

Future World + 250 Ma

Muodern Landmuss @
Subduction Zone (triangies point in the
direction of subduction) ¢}

Sea Floor Spreading Ridge  {}
© 2000 C.R. Scotese



Ouknn mmp dyayuiero

Ovikvn mup 6yaywiero, nnu [inkoe dyayuiee (aHrn. The Future is Wild) — Hay4Ho-
NONYNspPHbIA UITbM B XXaHpe PEKOHCTPYKLUNKU, CHATLIN B 2003 rogy. AEMOHCTPUPYET
3pUTEnto OONMK 1 NOBAAKWN XXNBOTHBIX U PACTEHWUI, HbIHE HE CYLLEECTBYIOLLIUX, HO NPpW
9TOM He BOCCO34aET XMBOTHbIX, CYLLLECTBOBaBLUMX paHee 1 goweawmnx 4o Hac B Buae
OCTaHKOB, a NepeHocuT ,EI,GVICTBI/IG B ganekoe éyayuiee (5, 100 n 200 MUNINOHOB NET
CrycTsi), MOAENupys npeanonaraemble hopMbl, KOTOPbIE MOTYT MPOU3ONTH OT
COBPEMEHHbIX B YCITOBUSIX BNOSIHE NpeacKkasyeMbiX USMEHEHMIN B NaHaLwadgTe n




Ouknn mmp dyayuiero

dunbm pas3buT Ha 3 cepun, Kaxkaas U3 KOTopbix pa3buTta Ha 4 anusoga. Kaxxgasa cepus
NnocBsLLeHa onpeaenéHHoOMY nepuoay BpeMeHn, Kaxkabin ann3on — O4HOW N3 SKOCUCTEM,
KOTopble Mornn 6bl CyLWwecTBOBaTh B TOT Nepmnog BpeMeHn. Hmxke nepevncneHbl anu3oabl
domnbma (B ckobkax ykazaHo MECTO AENCTBUSA).

Welcome to the Future (BBogHaa 4acTb).

5 MUITJIMOHOB NeT CNyCTA:

Return of the Ice (NeasaHble NycTbiHM Ha MecTe [Napuxa);

The Vanished Sea (MOKpbITasa CoOsblo MNYCTbIHA, BO3HUKLLAA HA MecTe Cpean3eMHOro Mops);
Prairies of Amazonia (CTernb, pacnonoXeHHasa B TeEX MecTax, rae cerogHda nporekaet AMasoHKa);
Cold Kansas Desert (mnonynycTtblHA KaH3aca).

100 MMNNTMOHOB NeT cnycTA:

Waterland (6bonota beHranumn);

Flooded World (Mope);

Tropical Antarctica (Tponu4yeckune rnieca AHTapKTUAbl, KOTOpasa B 3TO BPEMS pacrnosioXXeHa Ha
aKBarTope);

The Great Plateau (TeppuUTOpPUSA HbIHELLHEN ATSACKN).

200 MUTITUOHOB NeT CNycTA (K 3TOMY BpeMeHU obpa3oBaric eaANHbIA KOHTUHEHT, TaK 4YTo
npoBecTU napansienu c COBpeMeHHbIMU HaM MaTepuKaMm OYeHb TPYAHO):

The Endless Desert (MyCTbIHA) — €€ LEHTP, NO HEKOTOPLIM AaHHbLIM — Pum;
The Global Ocean (oKkeaH);

Graveyard Desert (MyCTbIHA, pacnosfioXXeHHasa HeJarneko OT OKeaHa) — OfHa U3 OKpanH —
HblHeLWHW Jloc-AHaKenec;

— —— . 1 ] g PR J - o - - o . ¥ o - o - I . o -



JXUBOTHbIE

B kaxxaom 13 anm3onos hmnbma onmcaHo HECKONbKO 0OUTaloLLMX TaM XKUBOTHbIX. Hke aaHbl
CIMUCKM XUBOTHbIX, pa3buTbie Mo CEPUSM 1 ANU3oaaMm.

Return of the Ice

LLlarpatbl — NOTOMKM CypKOB. [uTatoTca BceMn pacTeHUs MU, KOTOpble MOTyT HanTu. MNnwy
BblKanbIBaOT U3 CHEra CUbHbIMW NepeaHnMu ianamu. ['yctas WwepcTb 3awmiLaeT XKXUBOTHbIX OT
MOpPO30B. POCT B xorke coctaBnset 91 cm.

CHerosBepu — NOTOMKM pocoMax. B nact uMeroTcs ANUHHbIE KITbIKW, KaK Y BbIMEPLLNX
cabnesyObIx Kowaybux. [TOKpbIThl r'ycTOM 6enon wepcTbio. CUITbHO pasBUT PoaNTESTbCKUN
MHCTUHKT. YyTKkoe 0b6oHAHME. POCT B Xosike — 60 CM.

KuToBble onyLLN — rMraHTCKUE OnyLLIK, MONMHOCTbLIO NMPUCMNOCOBUBLLMECS K XKU3HM B OKeaHe U
3aHsABLUME HULLY KNTOODOpa3HbIX. Ha cylly Bbine3atoT TonbKo Ans oTknagku suu. OT XULWHUKOB
3alUMLLIAITCS ANUHHBIM KPEnKUM KIHBOM, UIMU BbINNEBbLIBAs B HEr0 OTBPATUTENbHO NaxHYLLYHo
nonyrnepesapeHHyto eqy. [invHa Tena — 4,3 M.

The Vanished Sea

Kpuntunun — awepuubl, 6eratowime Ha 3agHuX narkax, oxoTswmnecst 3a HacekombIiMU. ONMHHBIN
A3bIK, KaK y xameneoHa. [lfivHa Tena (¢ XxBoCcTomM) — 50 CMm.

KappoHbl — Ha3eMHbIe KyHULbI, XUBYLLUE B yLienbAX. O4eHb YMHbI M TPOBOPHBLI. POCT B Xornke —
MPUMEPHO 42 CM.

CKkpodbl — OANUHHOPbINbIE U ANTMHHOHOIME BCesaHble CBUHbU. POCT B xonke — 50 CM.
CoBpeMEHHbIE MyXU-OeperoByLLKN.

Prairies of Amazonia

Babykapu — cTanHble 06e3bsHbl, MnTarLwmecs pacteHussMu. PocT B nnedax — 90 cMm.

Kapakunnepbl — ruraHTCKMe HemneTarLwme NTuubl ¢ KOrTaMmn Ha nepeaHunx Kpblnbax. OxotaTca
ctaen. Poct — 2-3 m.

CTenHble CNMHOrPOMbI — MOTOMOK MaKu, NOXOXWN Ha bpoHeHocLa. BcesaHoe megnutensHoe
XunBoTHoe. NpumepHasa anuHa — 1,3 M.



