CTpyKTypHas reosiorusi u
reosiormyeckoe KapTmpoBaHue

Jlekumnsa Ne 9

«Pa3pbiBHbIe HApyLUeHUA»



OnpedeneHus

Pa3pbIB — fehopmaLns naacmoe ropHbiX NopoA ¢ HapyLweHeMm

MX CNIOLUHOCTH, BO3HMKAIOLLAA B Clyvae NpeBbIleHNA npeaerna npoYHOCTX Nopos
TEKTOHMYECKUMI HanpskeHnamun [H.B. KopoHoeckul, A.@. Skywoea | — reHeTU4eckKoe
onpeaeneHune

Pa3pbIB - nnockocmb 1nivt 30Ha B NOpoze, No KOTOPOI MPOM30LLIO CMeLLieHne
[3.Y. CneHcep | - MOpchponormyeckoe onpeaeneHme

Pa3pbIB — HapylLeHne CNMOLWHOCTW FOPHbIX NMOPOZ CO CMeLLEHUEM Nopos, Mo
MOBEPXHOCTU pa3pbiBa [Bukunedus] — TAaBTOJTIOrMYECcKoe onpeaerneHme

fault — pa3pbIB [CTPYKT. reon]. [ToBepXHOCTb UMM 30Ha CONMKEHHbLIX NMOBEPXHOCTEWN,
pasaensoLlas Maccy ropHbix NopoA Ha ABe YacTu, CMeLLeHHbIe 04Ha OTHOCUTESTbHO
OpYron [ Tonkosbili crnosapb aHenulicKux 2e0/102U4ECKUX MEPMUHO8] .

Pa3pbIB — nosepxHocmb Uit 30Ha B FOPHbIX NOPOAaX, Mo KOTOPOM NPOK30LLNO
CMELLIEHWE pa3aensemMblX 3TON NOBEPXHOCTLIO (30HOM) B10KOB [noymu no 3.Y. CneHcepy]

NB! na doopmupoBaHus
pa3pbliBa CO CMELLEHNEM
HeobXxoaUMO npeoaoneTb He
TONbLKO CUNY CLEeNNIeHns Mexay
3epHamMmu (npeaen NPoOYHOCTH),
HO U CUNY TPEHUA Mexay
obpa3oBaBLIMMUCA ONIOKaMK




dJieMeHmbI 2eoMempuu pa3pbiesoe

CobcTBEeHHaAa reomeTpUA pPa3pbiBOB CBOAMTCS K TPEM SNTEMEHTAM:

— MOBEPXHOCTb Pa3pbiBa, UM CMECTUTENb;

— [Ba OMoKa, U1 Kpbina, un 6oka. Mx cmelleHne 0THOCUMTENBHO Apyr Apyra
OnpeaenseTcs no Mapkepam.

Mapkep - noboit reonornyeckuii 06bexT, obpasoBasLIMics Ao paspbleal

N YBEPEHHO OMO3HABAEMbIA B 000X €ro KPbIbsiX.

http://geomaps.wr.usgs.gov/sfgeo/
quaternary/stories/sanmateo_fauIt.html Pa3pbis

30Ha
pa3pbiBa

[lanka nnarnorpaHnToB
B ra66po 10. Ypan




Knaccudukauua

KPbISIbEB Pa3pbliBa OTHOCUTENBHO
HaKJIOHHO20 cMecmumeris.
a) 6ok, pacrnonoXeHHbI Ha0 cMecmumesniem — | —
BUcA4Yee Kpbino [hanging wall, hanging
side];

6) 6ok, pacnonoXeHHbIn N0 cMecmumernem —

Pyaa — 7

nexa4ee Kpbino [footwall, heading wall].

PucyHok ¢ canta

“ NB! Tun KpbinbeB He 3aBUCHUT OT UX H the University of Tromsg, Norway

OTHOCUTEJIbHOIO pacnonox(el-m;l!

S [lexavee
| Kpbino

NB! Npu BepTUKanLHom
cMecTuTene arta
knaccudmkaums
He pabomaem !

Kak Ha3bIBalOTCS
KpbInbs, NTOMeYeHHble
umdppamn 1,2, 3 ?

| Nonuxa Cmepty. KanudopHus.
| ®oTto Mapnu b. Munnep
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NB!
MHeMOoHMYeckoe npaBuio:

Moa nexayuu kameHb BoAa
He TeyeT. Bopa TeveT nog
eucs4Yul KamMmeHb!

Nexayee kpbino [Ms s
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http:/lwww.374. rullmages/
2007-09/12/50 1.jpg

http://www m|n|megeology com/s http //geology csupomona edu/
| hop/wpimages/Fault_photo.jpg ...ISplitMtnNormalFault.jpg




Mopaghonoa2uyeckue knaccugukauuu paspbieoe

Knaccudmkaumsa paspbiBoB ¢ KpyTbhIiM (90° > o > 45°) cmecTUutenem
MO OTHOCUTENIbHOMY CMEeLLEeHUIO KPbINbeB

A - yCroBHbI Brok
C HEHapYLUEHHbIM
3aneraHvem Croes.

B - copoc [normal fault] — eucssyee Kpbi10 onyweHo OTHOCUTENBHO NEXaYero,
BnoK UCNbITbIBAET yYONIUHEHUe Nonepek paspbiBa (KPbIbs Pa3be3xaoTcs).

B - B36poc [reverse fault] — eucsiyee kpbis1o NOGHIMO OTHOCUTENBHO NEXAYETO,
6ok A UCMbITbIBAET YKOPOYEHUE NONepek paspbiBa (KPbiNbs CbEIKAKTCS).

I, A - caBur [strike-slip fault] — 06a kpbina HaxoasTCcs HAa 0GHOM
2UnNcoMempuyecKoM ypoeHe, HO CMELLEHbI MO NPOCTUPaHMIO Pa3pbIBa.




Bucauee
Kpblio

KombuHupoeaHHbIe pa3pbiebl:

CxeMa c caiita E — copoco-casur; XX — B3bpoco-caswr.

[HamauTe Ha KapTUHKe|__| Hosocubupckoro _ .
ABe HETOYHOCTH yHMBepcuTeTa NB! KomnoHeHTy ¢ 6onblueit aMmnnuTyaomn

MULLYT B KOHLe!

Knaccudukaums pa3pbiBoOB ¢ BepTUKanNbHbIM CMECTUTENeM:

— cobpoc (B3pe3) — paspbiB C BEPTUKANBbHLIM CMELLEHWNEM KPbISLEB (MEepBOHaYasibHO
HEHapYyLWEHHbIN 60K He yanuHsiemces U He yKopa4yueaemcs Nonepexk paspbIsa);

— CABWUI — Ppa3pblB C rOPU3OHTAJIbHbIM CMELLEHNEM KPblilbEB 800/1b CMECTUTENS;

— pa3aBuUr — pa3pbiB C rOPU3OHTASIbHbIM CMELLEHNEM KPblllbEB NONEPEK
CMeCTUTErNA, Npn KOTOPOM nepeoHa4alibHO HEHAPYLUEHHbIN BroK NCnbITbIBAET

yOnuHeHue nonepek paspbiBa (KPbifbs pasbe3xatTcs).

Pa3gBur ¢ HaKNOHHbIM
— — cmecTuTenem

e R S Pa3aBur ¢ BepTMKaNnbHbIM
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TleBbin caur C3 npocTUpaHus epme

(mapkep — kBapLUeBas Xuna).

Knaccudumkauma capurosn

ad [1ns knaccudukaumm coBuro BBOAUTCS
B NoHATVE HAaONoaaTens.

.4 ECI Mapkep B NPOTMBOMOMNOXHOM Kpbine
@& COBWra CMeLLeH esieeo om

X Habnodamensi, COBUT — NEBbLIN

8 [left-lateral fault, sinistral fault].

248 Ecnu mapkep B NpOTMBOMOSIOXKHOM KpbINe
‘ {58 coBura cMelleH enpaeo om

S92 Habnrodamens, COBUT — NPaBbIN
[right-lateral fault, dextral fault].

NB!

CaBuru 4ocToBEpPHO
AWarHoCTUpYHoTCA
MmoJibKO o
eepmuKasbHbIM
Mapkepam!

NB!

be3 npeacraBneHns 0 KNHeMaTuke

pa3spbiBa onpeaeneHne ero

reosiorM4yeckon Kapte B OONbILUMHCTBE

cliy4yaeB HEeBO3MOXH

TUNa no

o!

MNpasbin casur CB npocmpa N
(MapKep — KBapLeBas xuna).
lOXHbIM Ypan




feomeTpua caBmro-copocoB n caABUro-B3o6pocos

A

oo 2 [

| |

{ 1

AMNnuTyabl cMmeLeHus (no mapkepy a-b):

a—b — nonHas (pacctosHne Mexay a u b B pasHbIX KpbiSibsiX)

V — BepTUKanbHas (pacctosiHue Mexay abCcontoTHbIMU OTMETKaMK a u b);

H — ropusoHTanbHas (pacctosHue Mexay KoopanHatamu a u b, 3aMepeHHoe B
rOPU30HTarNbHOW MIIOCKOCTH);

L — npoaonbHas (paccTosHue mexay koopamHatamu a u b, 3amepeHHoe no
NPOCTUPAHUI0 CMECTUTENS);

P — nonepeyHas (paccTosiHue mexay KoopanHatamu a u b, 3aMepeHHoe Mo
NafeHuio CMECTUTENS).

A — caBuro-copoc. CksaxunHa, npobypeHHas Yepes casuro-copoc B obnactu
3UGHWA, He BCTPETUT nnacTa "2"

B — caBuro-B36poc. CkeaxuHa, npobypeHHast Yepes caBuro-83bpoc B
obnacTtu nepekpbITHs, Mnact "2" BCTPETUT ABaXAbl



Mopdonornyeckasa knaccucpumnkaumsa paspbiBOB C nonornm (< 45°)
CMecTUTenem no OTHOCUTESIbHOMY CMELLEHUIO KPbIJibeB
HapgBwr [thrust fault] — nonoruin B3bpoc. INpu HebonbLUMX yrnax HaknoHa Hagsura
TEPSIET CMbICI NPeCTaBieHne 0 NOAHSATOM U ONYLLEHHOM KpbInbsiX. Pasnunyatot
aemoxmoH [autochthon| (nexauee Kpbino) 1 asaroxmodH [allochthon]
(BUCAYEE KpbIno). Ycnosus cxamus!

LLlapbsix [overthrust fault] — KpYnHbIA NONOTMA HAABMUI C BONTHOODPA3HbIM
cMecTuTeneM. 13onmpoBaHHble BbIXOAbl aBTOXTOHA BHYTPU annoXToHa —

OKHa [window, fenster], N30N1MpOBaHHbIE Y4aCTKN annoXTOHa BHYTPU aBTOXTOHA —
ocmaHuyblI, Wnn Knunnel [klippe].

OkHo Iapbsx  OcTaHew, knunn
T . . '- - ///; /
7 Z B 77
el
L o Mo J.G. Ramsay,
KopHeBas 30Ha  [MoBepxHoCTL cMecTUTENs M. I H“?er’ L

NMonornmn copoc — cbpoc ¢ NonoruM CMecTUTeneM. Ycernosusi pacmsixxeHus!

NMonormnn caBur — cagur co CMECTUTENEM, UMEIOLLIMM HEDOMbBLLOW Yron HaKIoHa.
[Tpy NOYTH ropn3oHTanNbLHOM CMECTUTENe NOMNOr CABUT HEOTNNYMM OT HaABMra.



[Mpumepbl
HagaBUroB

HafABUHYTas Ha anb6.
Typuus. ®oto A.M. HukmwmHa

|

BepxHss 1opa, HAABUHYTas Ha Men.
Typuusa. ®oto A.M. HukmwmHa

BepxHsiAa topa, HaABMHYTasA Ha CaHTOH.
| Typums. ®oto A.M. HukuwmHa




NMpumepsbl
HaaBUroB

Moxronus. ®oro E.B. JlaBpy

Pudenckue Mpamopbl, HAABUHYTbIE Ha
HUXHeMenoBble necyaHuku. MoHronus.
Bnok-cxema E.B. JlaBpywunHon




NMpumepbl Wapbaxen

ManRKTayCKWH Y4acToK
lMeonoru4eckui paspes

l—‘u‘ MacwraG 1:5000 }_‘r |_10‘0"
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eonornyecknn paspes yepes
Maskrayckun annoxToH. OxHbin Ypan.
Mo B.M. Mocenuyky, 2012

: TapyTUHCKUN HaOBWI: OPAOBUKCKME

1« 0asanbTbl (1) HagBWHYTHI HA

" TEPPUreHHbIin cunyp (2).

B 0CHOBaHWK anmnoxToHa pacrnosoxeHa
i nnacTuHa CeprneHTUHUTOB (3).

TapyTuHckoe meaHo-nopgupoBoe
mecTopoxaeHue. KOXHbIN Ypan.
Mo C.I'. YepkawoBy u B.B. babkuHy.




OBbIYHO HAABUMN COCTABNAT MAKEeTbI [thrust system] TEKTOHUYECKUX NNACTUH, UM
yewym [thrust slice]. [lakeTbl 4YacTo NOACTUNAIOTCA UK PA3AENAOTCH MOLLHLIMY
nnacTUHamu MenaHXmnpoBaHHbIX YNbTPamapUToB.

NB!
BepreHTHOCTb CKnagok
coBnagaeT C HanpaBeHneM

HaaBUraHus!
, B - 0o =3 )
i) Ai, 0 & - sl D& i  of o ["I[.."Dgl Pk axl), T,
’ D.imy el Yov.D.8 & D:SU 112-' Pr-4 nl “a\ M.007 D_-Uij

o

‘0id o ST DL ‘ - 3anagHo-Marnutoropckas 3oHa,
= KOxHbIn Ypan. Mo A.B. XXpaHoBy, 2004
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V

Ctpyktypa ACTad)beB\"(‘:JI‘(gr(.)f‘ nbe3o apuééorb
mecTtopoxaeHus. FOxHbIA Ypan.
Mo B.U. AreeBy u A.I. Xoxnayesy, 1995




[Mpocmeliwue cmpyKmypbl, 02paHU4YeHHbIe pa3pbieamu

| eepmukasnsHoe
yKopoyeHue

egpusonaanoe
yonuxeHue

)

—| Mo J.G. Ramsay,
M.I. Huber, 1983

CTpYKTYpbl 30H pacTaAXeHus,
OrpaHuyeHHble cbpocamum:

a) rpabeH [graben| — cumMMeTpUYHas
oTpuuaTtensHas CTPYKTypa, orpaHnyeHHas
CONPSPKEHHOW NMapon eCmMpeYHbIx cbpocos,
0) ropcT [horst] — cuMmeTpryHas
NONOXWUTENbHas CTPYKTYpa, OrpaHNyYeHHas
COMPSPKEHHON Napoun pacxoasawWmnxcs
cobpocos,

B) nonyrpabeH [half graben] -
acUMMETPUYHAA oTpuLaTesibHas CTPYKTYpa,
OrpaHn4eHHass 0GHUM KPYynHbIM c6pOCoM,
Opyroe KpbIno nonyrpabeHa npeacrasnser
CODOM MOHOKNMHAMb UK PreKCypy
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Mo E.E. Munanosckomy, 1989
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I ropcr

pamn

BepmukanbHoe
yOnuHeHue

<

CTpPYKTYpbl 30H CXaTus.
a) pamn [ramp] — CUMMETPUYHas
oTpuLaTensHast CTPYKTypa, orpaHnYeHHas
CONPSXKEHHOI Napon pacxodsujuxcs
836pocos vni Hadsu208,
0) ropCT — CUMMETPUYHASA NONOXUTESNbHAS

" Fopusonmanswoe | CTOYKTYPA, OFPAHUYEHHAsA CONPSKEHHON Napow

yKopoyeHue

ecmpeyHbix 836pocos,

B) moniypamn [ramp] — acMMeTpUYHas
oTpuUaTENbHAs CTPYKTYpa, OrpaHNYeHHas
=00HUM KPYNHbLIM 836p0OCOM Vi Hade u2oM
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Pamn. OxHbIN Ypan.
Mo B.M. Mocenuyky, 2000
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[opcT. KOxHbIN Ypan.
Mo B.M. Mocenuyky, 2000
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pabeH u cuctema

BCTPE4HbIX cOpocoB

MpamopHas 06nuLoBKa
CTONELHNLbI
B rapaepobe My3es
YaCTHbIX KONNEeKunn
(TMUWU vm. A.C. MNMywkuHa)

[opcT u rpabeH,
orpaHuyeHHble copocamu

[e Takoe MOXHO

coTorpacmpoBath?
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lpabeH u cuctema |
BCTPEYHbIX cOpocoB |

Cepusa copocoB




®parMeHT reoniornyeckon

KapTbl KOxHoro Ypana

294 Mo

Pa3pbiebl Ha 2e0/102U4YeCKOU Kapme

—A Cepwud KpyTbix COPOCOB, CMELLAKOLLMX rpaHunLy
7] HWKHEKaMEeHHOYromMbHbIX CBUT. B NOAHATBIX
4 KpbINbsX BbIXOAAT bonee ApeBHME Nopoapbl,

NO3TOMY Ha KapTe rpaHu1La B HIX CMeLLaeTcs

4 N0 HanpassieHUto nhadeHus niacmos.

fipasuno il
NMoaHATbIN
lNnact (Mapkep!)
1| NepemeLyaeTcs
MageHwuio! [ eonornyeckas kapra
/ /
I/ d
.
Z e
NB!

Mpasuno 511 ana onpegeneﬂuﬂ
NOAHATOro Kpbina paboTtaer
mosbko 0nsi cbpocos u 836pocos!




-«., _ﬂﬂ Cepus KpyTbiX COPOCOB, CMeLLatLLMX nnacToobpasHoe
5’_"_ § TENO CepneHTUHNTOB B NOAOLLBE HaaBWra. B annoxToHe
- oL ﬂ BbIXOAAT bonee ApeBHWE OTNOXEHUA, HO rpaHuLia Mexay

1 HUIMU He cTpaTurpadmyeckas, oHa CMeLLaeTcs B
| NOOHATOM OriokE MO HaNpaBfeHUIoO NageHUus

T€la CePNEeHTUHNTOB.

Menkue pa3pbIBbl B [§
Kpblne cKnagku. [

A ®dparmeHT reonornyeckoi |
KapTbl KOxHoro Ypana

[o npocTupaHnio pa3prBbI MoryT 3aTyxaTb
[iae MeHsiTb MOPAONOrMi0 U 3HaK CMeLLEHS



Npumepbl coBuUros

= Cepus MmanoamnauTyaHbIX NeBbIX
CABUIOB, CMeLIaloLMX BePTUKaNbHYHO
KBapLeBYH XWUNy B aHAE3UTaxX HUXKHEro
kap6oHa. [1Ho oBpara. 0. Ypan

¢pérMéEr
KapTbl KazaxcTaHa.
Mo B.A. KowkunHy, 1986




e R b\ TR T Covs
*h{#gﬂﬁ’ P . MpaBbIn caABUT, CMELLAOLINNA .. —| ®parmeHT reonormyeckom
N I'PaHWUTOMOHLIN MaccUB kapTbl KasaxcTaHa.
Tonkyayk. C3. Mpubanxawbe. Mo B.®. becnanosy, 1968
GoogleEarth

®parmeHT reonorM4ecKon KapTbl
BepxHeypanbckoro nnyToHa.
10. Ypana. Mo B.M. Mocenuyky, 2000

NB!

Haunbonee yaobHbI gns
onpeAeneHns cmeLLeHus no
cABWraM MHTPY3UBHbIE Tena

C KpyTbIMMK KOHTaKTamu!




Ha reonornyeckux Kaptax HagBurn 4acto pacno3HaTCs Mo 00paTHoON
NocrneaoBaTesibHOCTI KOMMIEKCOB B CKMaayaTbiX CTPYKTYpaX.

Kak npaBuno, bonee ApeBHUE KOMNMEKCHI ObIBAKOT HAABWUHYTLI Ha Bonee monoaekle,
NO3TOMY B fApax CUHOPMHbIX TEKTOHUYECKMX NMAKETOB MOrYT 3asieratb camble
OPEBHME NOPObI, a B APaX aHTUMOPMHBIX NaKETOB — CaMble MOMOAbIE.

®parMeHT reoniorn4ecKomn

%11 B YcneHOBCKOM nakeTe
< Ha[lBUIOB HIXHME
| TEKTOH/4ECKME NNACTUHbI
CNOXEeHb! 13BECTHAKAMU
cpeaHero kapboHa (1),
] |Ha HKX 3aneratT BYJIKAHUTI
J /-|Bu3enickoro apyca (2),
41 /|3aTem — yrneHoCHbIe TOMLM
4 /[ |TYPHEWCKOro Apyca HXHEro
|kapboHa (3),
| a B a4pe CUHAOPMbI —
CEPMNEHTUHUTOBbIN MaCCHB
4 OPAOBUKCKOro Bo3pacta (4).
KOHTaKTbl TEKTOHUYECKME.




A=<\
®parmMeHT reonorn4ecKom
L| kapTb! OxHoro Ypana
u paspe3 A-b

, LA B YKOaHOBCKOM nakeTe HaaBWUroB HMXKHUE
Y TEKTOHWYECKME MNACTUHBI CIOXEHbI
Alc|  BynkaHuTamm Busenckoro apyca (1),

BblLLE PaCNONOXeHbl YrNEHOCHbIE TOMLLK
TYpHeWckoro apyca (2),

Q

’b a BEpXHWe NnacTuHbI NPEACTABEHbI

E cybLuenoyHbIMK 6azanbTamm hpaHCKoro
P —

b

apyca BEpPXHero AeBoHa (3)




| npaspe3s A-b

B AMypckoM nakeTe HagBWUroB HUXHWE
TEKTOHWYECKIE NNacTUHbLI NpeacTaBneHs.l
TEPPUreHHO-kapboHaTHLIMI MOPOAAMY
HUXHero kapboHa (1), a BbiLue

5| YEpemyloTcs TEKTOHUYECKVE MNacTHbI,
CNOXeHHbIe CpeaHUM EeBOHOM (2),
cpeaHuM KapboHOM (3) 1 BEpXHUM

! E%R [eBOHOM (4)
4

®parmMeHT reonorn4ecKoun
kapTbl FOxHoro Ypana




-4 | Ha doto - cteHka. Onpeaenute
== | TUN pa3pbIBOB. [Ae Kakoe Kpblno?

Ha choto — cTeHka. [anka
nnaruorpaHUToB NpopbIBaeT rabopo.
OHa nepneHANKYNSAPHa CTEHKe.
Onpepenute TUN pa3pbIBOB.

A ecnu 3To gHO oBpara?




Ha coparmeHTe KapThbl naket
HaaBWUroOB.

A Kakoe KpbIfio NOAHATO Y
836poca, NOMe4YeHHOro
CTpenkon?

B Kakyro cTOpoHy OH nagaet?




Ha pucyHKke nokasaH paspbiB,
CMeLLatoLLMNA TOMLLY 0CaA0YHbIX
. nopop. bepr-lTpux nokasbIBaeT
70 HanpaBneHue nageHns cMecTuTens, a
E C, Lcbpa psaaom — yron ero nageHus.
WHTepnpeTauus reonormyeckomn
CUTYyaLuM 3aBUCUT OT TOTO, YTO
W3BECTHO O pa3pbiBe 1 TOMLLe Nopos.
PaccmoTpum napy BapuaHTOB.

R

1. Cbpoc cmelLaeT Kpbino cknaaku. OnpegenuTe HanpaBneHue NafeHus 1 XapakTep
3arneraHvs Crioes.

2. B3bpoc cmeLaeT kpbino cknagku. Onpegenute HanpaBneHve NageHNs 1 XxapakTep
3arneraHvs Crioes.

3. CaBur cmellaeT kpbino cknagkn. Onpegenute ero Tun. Kak 3aneratiot crnon?

4. Pa3pbIB CMeLLaeT MOHOKINMHAMb C HOPManbHbIM 3aneraHuem crnoeB. K Kakum
MOPOMOrMYECKM TUMaM OH MOXET OTHOCUTBLCA?

5. Pa3pbiB cMeLLaeT nepeBepHyYTOe KPbINo ONPOKMHYTOW cknagku. K Kakum
MOPMONOrMYeCcKMM TNam OH MOXET OTHOCUTBLCS?

6. PaspbiB CMeLLaeT KpbIfo cknagku. [Nopogb! 3anerat0T BepTukanbHo. K Kakum
MOPXHONOrMYECKUM TMam OH MOXET OTHOCUTBLCA?
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