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TMocrynuna B penakuuio 10.04.13

Cxutamyatblil Komruiekce JloHy30paH M3ydeH B KPYITHOM OOHaXXEHWM MOpOJ TaBPUYECKON cepuu B
ycTyne npasoro 6epera p. boapaka. TaBpuueckue TypOUIUTBL 00Pa3yIOT 34€Ch CUCTEMY MAaKPOCKIIAI0K
CeBepO-3aIaHOTO TIPOCTUPAHUS, COMPSTKEHHBIX ¢ CHHKMHEMATIYECKUMU Pa3phIBaMU Pa3HBIX TUIIOB.
VYCTaHOBIIEHO, YTO KOMIIETEHTHBIE MIECYAHUKU TOJIIM TYPOMIUTOB CMSTHI B CKJIaIKU, OMM3KUE K KOH-
LIEHTPUYECKUM, a HEKOMIIETEHTHbIE apIMJLUTUTHL U PACCIaHLIOBAaHHBIE aJIeBPOJIUTHI B TEX XKe CTPYKTypax
WMEIOT OOJIMK MOAOOHBIX CKIIaAoK. MacmTaOHoe nepeTekaHue MaTepuasa U3 KpbUIbEeB CKJIAOK B MX
3aMKH TIPOSIBJIEHO B 0OJIbILEN CTENEHU Ha 3aMalHbIX KPbUIbSIX aHTU(OPM, U 3aMETHO cilabee Ha BOCTOY-
HbIX. DTO NPUBOAUT K HECOBIMAACHUIO 3aJIETAaHUSI OCEBBIX MIOBEPXHOCTEN CKIIANOK U MTOBEPXHOCTEM O1C-
CEKTPUC 3aMKOBBIX yIoB. [Ipearonaraercsi, YTo CTPYKTyphl JOHY30PAHCKOTO TUTIA OTHOCSITCSI K THITY
(hrexCypHBIX CKJIAIOK TeYEHUS M 00pa30BaHbI BO (GDPOHTAIBHOM 30HE JOCTATOYHO MOLIIHOTO HA/IBUTA.

Kntouesnie crosa: ckiianyarasi cuctemMa, TypoOUIUTbI, TaBpuueckas cepusi, Kpbim.

BBenenne

TypOuAuTBl TPUACOBO-IOPCKOM TaBPUUYECKON Cepun
BMECTE C OIHOBO3PACTHBIMU (DJIUIIOUAHBIMU TOJIIAMU
3CKHUOPAUHCKON CepMU CaraloT CKJIaadaThlii (hyHIaMEHT
Topuoro Kpeima (Ieonoruueckoe crpoenue..., 1989; Mypa-
ToB, 1973; Hukummn u ap., 2006). [IpakTidecku Bo BceM
MoJjie pacipoCTpaHEeHUsI TaBpUYECKUE TTOPOJIbI 0Opa3yIoT
CJIOXKHBIE TI0 CTPOSHUIO pa3pbIBHO-CKJIaAYaThle CTPYKTYPhI
pa3HOro pa3mepa u 00JIMKa, OJHAKO, OOHAXKEHUS XOPOILIO
0(DOPMIICHHBIX MAKPOCKAAJOK ITUX TIOPOI BCTPEUYAIOTCS B
peruoHe JOBOJBHO PEAKO, OCOOEHHO 3a MpenejaMu Mpu-
MOpPCKMX 3ckaprioB. Kak mpaBuiio, B IpUITOBEPXHOCTHOM
CTPYKType TaBpuUecKre TOMIIM 00pa3yloT pa3HOMACILTa0-
Hble, 0oJiee UM MeHee MOHOKJIMHAJbHbIE MaKeThl, CJIO-
>KEHHbIE PUTMUYECKUMU MTaYKaMUu MECYaHUKOB, aJIeBPO-
JIMTOB U aprWJJIUTOB, 3aJIeralolIMX Kak B HOPMaJIbHBIX,
TaK U B OMTPOKUHYTHIX 3ajieraHusix. I1akeTbl cOuneHs0TCs
pa3pblBaMu MPEUMYILECTBEHHO HaIBUTOBO, B3OPOCOBOIA,
B30pPOCOCIBUTOBOI KMHeMaTUKu. B Tex ciyuyasix, korma
yaaeTcsl HabIoAaTh LieJIble CUCTeMbI TAKHX ITAaKEeTOB, Kak,
HaIlpuMep, B KPYITHBIX OOHAXEHUSIX MEXAypeubst MapThbl
u boapaka, ux CTpykTypa BBITJISIAUT OTHOCUTEIBLHO He-
yIopsiAoueHHOU. MHOroYMcaeHHbIE TTOMBITKU BbISIBUTD
3aKOHOMEPHOCTH MPOCTPAHCTBEHHOU apXUTEKTypbl OT-
JIOXXEHUY TaBPUYECKOW CEpUU IMYTEM MACCOBOTO 3aMepa
3JIEMEHTOB UX 3ajieraHus ycriexa He puHecau (A.M. Hu-
KMIIIWH, YCTHOE coobiieHue). M.B. MypaToB cpaBHUBaI
CTPYKTYPY TaBPUUECKOMN CEpUU C COBPEMEHHOM OIOJI3HE-
BOM 1 OOBAJIBHOM CTPYKTYpoil YepHOMOPCKOTO ITO0epesKbst
Kpbima (Mypatos, 1973), u ata uHTepnpeTaiysi ocTaeT-
csl CNpaBelJIuBOM M B HacTosiuee Bpems. [lo MHeHUO
A.M. HuxkwnimHa ¢ coaBropamu (Hukwmmms u ap., 2006),
KakK TpuacoBasl 4acTh pa3pe3a TaBPUYECKUX OTIOXKEHUH,
TaK 1 HIDKHEIopcKas (JiefiacoBasl) X 4acTh B CTPYKTYPHOM

OTHOILLIEHWU MPENCTaBISIOT CO00I TOKPOBHBIE KOMILIEK-
Chbl, KOTOphIe (DOPMHUPOBATIMCH B HECKOJIBKO (ha3 TEKTO-
HU3allMK, TeoIMHaMUYecKas Mprupoaa KOTOPbIX OCTaeTCs
MpoOJIEeMHOI.

JlokanbHble U3rKObI TJIACTOB B TABPUUECKUX OTJIOXKE-
HUSIX TIPUCYTCTBYIOT BO BCEX MacIITabax — OT HEOOIBIINX
BHYTPHUCJIOMHBIX UHBOJTIOLIMI 10 TUITOTETUYECKUX TTOKPOB-
HO-CKJIaa4aThiX AechopMaliiii aMILIATYA0M BO MHOTHE COT-
HU METPOB, CMMHAIOIIMUX KaK HOPMAaJIbHO 3aJleTaloliue
TOJIIM, TaK U ONMPOKUHYTbIE MOHOKJIMHAJIbHBIE MaKEThl
(ITanoB u ap., 2009). PenkocTb OOHaXKE€HUIA XOPOIIIO
oopMIEHHBIX MAaKPOCKJIAIOK P OOILEH HeompeaeeH-
HOCTU TEKTOHUKU TABPUUYECKOM CEpUU BUIMMO U IPUBEIU
K TOMY, UTO JI€TaJbHbI€ CTPYKTYPHO-T€0J0TUYECKUE OMU-
CaHUS CKJIAJOK MPaKTUYECKU OTCYTCTBYIOT. M.B. Mypa-
TOB, YKa3bIBasi, YTO <«ITIOPOIBI TaBPUIECKOM CEpUU TIIO-
BCIOZlY UpE€3BbIYAHO CJI0XHO JAUCIOLMPOBAHbI, 00pa3ys
MeJIKKME, ONIPOKUHYThIE B OJHOM HamNpaBAe€HUU CKJIAIKH,
HEPEeIKO OCJIOXHEHHbIE HaJBUTraMM, MECTAMU Iepemsi-
TUSMA ¥ 30HAMHU JPOOJIEHMsI», TPUBOAWII B KAYECTBE WJI-
moctpanuu ¢ortorpaduio MpaBUIbHONM T'peOHEBUAHOMN
CKJIQIKM, JOCTATOYHO PEAKOU B CTPYKTYype TaBpUUECKUX
ominoxeHuit (Myparos, 1973).

O000111as1 HaILlK HAOMIOAEHMST CTPYKTYPhI TaBPUUECKUX
ot/keHuii Ha FOxHom Oepery Kpeima u B baxuncapaii-
cKoMm paiioHe KpbIMCKOIi 001aCTH, MBI MOXKEM BBIIACINUTH
cpeny MakpOCKJIAJOK 3TOW TOJLIM TPU CBSI3aHHBIX MOp-
¢onornyeckux tuna (puc. 1). K nepBomy Ty oTHeCEHbI
JIeXkauyue CKJIagKy ¢ CyOTOpU30HTaIbHOM OCEBOM IMMOBEPX-
HOCTBIO, 00OpBaHHBIE (B OOHAXXEHMSIX OOBIYHO CBEPXY)
CyOTOpM30HTAJIbHEIM Pa3pbIBOM, I'py0O IapaiiebHBIM
oceBoii moBepxHoctu (puc. 1, A, b). Ckinagku 3TOro
TUIIA, KaK IPaBUJIO, TOAOOHBIE, MACIITa0 MEXCIOMHOTO
rnepeTeKkaHus MaTepuasia B UX KpbUIbIX U 3aMKax JIUMU-
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TUPYETCS OTHOCUTEJBbHBIM COIEpKaHUEM IeCUaHbIX U
aprJIJTMTOBBIX KOMIIOHEHTOB. B ciyyae mpeoOiamaHus
TOHKUX PAa3HOCTEW B CKJIaJKax Jy4lle BbIAEPXKUBAETCS
nomobue cjI0eB, a X 3aMKOBBIE U3THOBI OKa3hIBAIOTCS 00-
Jiee TJIaJKMMU, YeM B CKJIalIkax, 0Opa30BaHHbIX B TOJIIAX
¢ 0OJIBLIMM CollEp>KaHMeM TiecuaHbIX MpociioeB. O0e cKilaj-
KU, TTIOKa3aHHbIE HAa PUCYHKE, TIPEACTaBISIIOT COOO0I XO-
PpOI110 U3BeCTHBIE YueOHbIe 00beKThl (HukuTrH, BonoToB,
2006). KpynHas ckianka B 6yxrte JlasypHoit (puc. 1, A) —
9TO OMPOKUHYTAsl aHTUKJIMUHAJIb, a HEOOJIbIlIAs CKJIaaKa
K ceBepy oT 1oc. Bepxopeune B nonuHe Kaum (puc. 1, b)
clloXeHa MopojaMu, UMEIOLIMMHU MepeBepHyTOoe 3ajiera-
Hue, ¥ (GopMaJIbHO SBJSIETCS CUHKJIMHAJIBIO.

HdpyruM, OTHOCUTEIHHO PaclpoCTpaHEeHHBbIM MOpPdO-
JIOTUYECKMM TUIIOM CKJIAJIOK MOPOJ, TABPUUYECKON Cepun
SIBJISIIOTCSI Y3KUe€ (10 M30KIMHAIbHBIX) CUH(DOPMEI C KpYy-
To3ajleralolieii oceBoii moBepxHocThio (puc. 1, B, T).
OHu (HOpMUPYIOTCS B PUTMUTAX C OTHOCUTEJIbHO MOIII-
HbIMU 0a3aJIbHBIMU NleCYaHUKAaMM, KOTOPbIE, COOCTBEHHO,
U BBICTpaMBAlOT HaOI0JaeMble B OOHAXEHUSIX KPbLIbs
cuHGOPM, B 3aMKax MOCAEIHUX OObIYHO Pa3BUThI UHTEH-
CUBHBIE — JI0 XaOTMYECKUX — jAedopMalliu aJleBpOJIUT-
aprUJIJTMTOBBIX MPOCJIOEB. B M3BECTHBIX HAM OOHAXKEHUSIX
CKJIaI0OK JAHHOTO TUIIa UX COOTHOILEHUS C TeHepalbHOMI
CTPYKTYPOI OCTaIOTCSI HEBBISICHEHHBIMM, U CKJIaJKH BbI-
IJISIASIT M30JIUPOBAaHHBIMU.

Eme onuH MopdoJIorn4ecKuii TUIT CKJIaJI0K TaBpUYe-
CKMX OTJIOXXKEHMU pa3BUT B CKJIagyaTO-pa3pbIBHBIX aH-
caMOJIsiX, B KOTOPBIX MECYaHUKOBBIE 2JIEMEHTHI (piiuia
MpeJCTaBIeHbl CEPUSIMU CJI0EB MOILIHOCTBIO OT MEPBbIX
MWIMMETPOB JI0 MEePBbIX ASLIMMETPOB, a UX 00I11ast MOLII-
HOCTb 3aMETHO MEHbIIIE MOIIHOCTU aJeBPOJIUT-apTUi-
nuToBbIX mpocioes (puc. 1, I, E, 2K). ITo cBouM peoso-
TMYECKMM XapaKTepUCTUKAM TOJIILM TaKOTO CTPOECHUS
HauOoJiee OJAronpusATHBL IJISI CBSI3HOIO Oe¢hOopMHUpOBa-
HUs U 00pa3oBaHUs MOP(OJOTMYECKU MPaBUIbHbIX
cxiamyateix ¢popM (Gordon, 1978; Ramsay, Huber, 1983).
B paiioHax ¢ pe3ko MEHSIOIIMMUCS XapaKTepUCTUKaAMU
TypOMIUTOB, KaK, HarpuMep, B 0acceitHe MaHryiia (oBpar
Aman; puc. 1, 1), npeobiagaroliiMy CTPYKTYPHBIMU (pop-
MaMU SIBJISIIOTCSI pa3pbIBbl, MEXXIY KOTOPbIMU 3aKJTIOUEHbI
KJIMHbSI CKJIYaThIX 1 MOHOKJTMHAJIBHO 3ajIeralolX TaBpy -
YeCcKHUX MOpoj; B APYTruX paiioHaX JOMUHUPYIOT CKiaaya-
Thie (hOPMBI, OOPA3YIOIINE EAUHBIC CTPYKTYPHbIE KOMILIEK-
Chbl C CMHHKMHeMaTuyecKuMu paspoiBamu (puc. 1, E, 2K).

OauvH 13 TaKuX KOMIUIEKCOB pacriojioxeH B baxuuca-
paliCKOM paiioHe, B HMDKHEI 4acTy MpaBOro CKJIOHa J0-
nuHbl p. boapaka, B 5,5 KM K 10ro-BocToky oT ¢. Tpyno-
moboBka, B 400 M I10ro-BOoCTOYHEEe IUIOTMHBI IIpyda
Hony3zopaH (puc. 1, X; 2). B kpyToM ycTyre BTopoii Tep-
pachl peky HaOJIOAAIOTCS BBIXOABI MPUYYIJIMBO CMSTBIX
IJIACTOB, BKJIIOYAIOIIMX OTHOCUTEIbHO MAJIOMOILIHbIE MEJI-
KO3EpHUCTbIE TEeCUYaHUKU, aJ€BPOJMUTHI U apTUJLIUTHI.
Pacrnionarasicb Ha CKJIOHE FOXHOW 3KCITO3UIIMU, Tecya-
HUKU U aJIeBPOJIUTHI C MOBEPXHOCTU JTOBOJBHO CUJILHO
BbIOGJIEHBI, U 3TOT CBETJIBIM OTTEHOK MpHIAeT CKjaaya-
TOMY KOMILJIEKCY 0CO0YIO XXKUBOIMMCHOCTh. CUCTeMa cKila-
oK JIoHy30paH HECKOJBKO BBIACISIETCS CpPeau APYyTrux
M3BECTHBIX MAaKPOCKJIAJA0K TaBpUUYECKOI cepum Oacceil-

HOB bonpaka m Kaun HanuureM mo4YTH CUMMETPUYHBIX
CONPSIKEHHBIX CKJIATYaThIX (POPM C YETKUMM MaJIOaMILIH -
TYIHBIMU pa3pblBaMM Pa3HOW KWHEMATUKU. DTO NejaeT
9TU CTPYKTYpPbl MHOOPMATUBHBIM OOBEKTOM [IJISI PEKOH-
CTPYKILIMKA 0OCTAaHOBOK M MEXaHU3MOB JAe(POpMUPOBAHUS
MOPOJ TABPUYECKOI CEpUN.

MaTepua.Il N METOJbI

B moneBBIX yCIOBHUSIX CKJIagKu oOHaxkeHUs JloHy30-
paH ObLIM TTOAPOOHO OMKUCAHbBI U 3apUCOBaHbI, ObLIN ClIe-
JIaHbl OOlIMe M AeTalbHble (oTorpacdun OOHAXKEHMUSI.
DJIeMeHTHI 3aJleraHusl KPbUIbEB, OCEBBIX IOBEPXHOCTEN U
LIAPHUPHBIX TMHUM CKIIaJ0K ObUIU U3MEPEHBI KOMITACOM
U 3a(UKCUPOBaHbBI B 3aIUCSIX U HA pUCYHKaX. DJIEMEHTbI
MPOCTPAHCTBEHHOTO CTPOEHMSI CKJIA0K MCTIOIb30BAIUCH
3aTeM JIJIS TeOMETPUUYECKOTO aHaIU3a CTPYKTYPHhI.

IToponapl, ciararoliye CKJIaaKu, ObLIM ONpPOOOBaHBI
IUJI pa3IMuHbIX BUIOB aHaiu3a. [ u3ydyeHus JIMTOJO-
TMYECKOT0 COCTaBa Mopoj ObLIM 0TOOpaHbl 0Opa3lbl A1
MU3TOTOBJIEHUS LIIM(MOB U3 BCEX pa3MyarolIMXCs JTUTO-
JIOTUYECKHUX Pa3HOCTEH, claralolux paspe3 TYpOuanuToB,
OT MEJIKO3ePHUCTBIX MECYaHUKOB 10 aprULIMTOB, BCETO
15 o6pa3uoB. st cpaBHEHMSI CJIOKEHMS TTIOPOJI B pa3HbIX
CTPYKTYPHBIX TIJIOCKOCTSIX CPE3bl MPY U3TOTOBJIEHUU 1IN -
(0B MPOU3BOAWIMCH KaK MO HAINpPaBJE€HUIO CIOUCTOCTH
MOopoJ, TaK U MOMEPEK HeeE.

Hnsa uzydyeHus: Gu3nyeckrux CBONCTB MOPOJ, a TaKxKe
0COOEHHOCTEI pacrpeeeHUs] XMMUUEeCKUX 3JIEMEHTOB
B Pa3IMUYHBIX CTPYKTYPHBIX CEUEHUSIX CKJIagyaThbIX ILjia-
CTOB ObLIM OTOOpaHbl OPUEHTUPOBAHHBIE OOpa3libl, W3
KOTOPBIX B JlajibHEMIlIeM ObUIM BbIpe3aHbl OPUEHTUPO-
BaHHbIE KyOMKH pa3MepoM HpuUMepHO 2x2x2 cM. Ilpu
0TOOpE OPUEHTHMPOBAHHBIX 00pa3lOoB 0COO0E BHUMaHUE
YIEJISJIOCh TOMY, UTOOBI MecTa 0TOOpa 3aHUMAaJIU pa3HbIe
MO3UIMM B CKJIAI4aTON M OCaZOUYHON CTPYKType (3aMKu
aHTUGhOPM U CUHGOPM, BOCTOYHBIE U 3alaJHble CMbIKa-
IOIIKME KpbUIbsi, MOPOIbl Oa3alibHbIX 3JeMeHTOB A—C
ukiaa boymbl, MEIKO3epHUCTHIE MOPOABLI djeMeHTa D
U T.0.). OT60p 00pa3loB CYIIECTBEHHO JMMUTHUPOBAJICS
TeM, UTO TOPOJbl B UBYUEHHOU CTeHKE OKa3ajluCh CUJIb-
HO BBIBETPEJBIMU U IMIPU OTKAJbIBAHUU JIETKO pa3pyliia-
auck. [ToaTOMY MOSYyYUTHh KaueCTBEHHbIE OOpa3libl yaa-
JIOCh JIMIIb U3 CaMbIX IUIOTHBIX, MAaCCUBHBIX U HauboJiee
rpy0o3epHUCTBIX mopona. Ha miacTtoBble ITOBEPXHOCTU
HAHOCWIMCH JIMHUU TIPOCTUPaHUs U TMaleHus, YUCIIEeH-
Hble 3HaYEHUsI DJIEMEHTOB 3aJleraHMsI U3MEPSUIUCh U MO~
NUCHIBAJNCh Ha Oymymumx obpasuax. Ha momxomsmmx
CyOrOpU3OHTAJIbHBIX MTOBEPXHOCTSIX (DUKCUPOBAIOCH Ha-
npaniieHre ceBep—Ior ITociie Toro Kak Bce XapakKTepuCTUKU
3ajieraHus ObUHM 3a(bMKCHUPOBAaHbI, 00pa3el] BEIKAIbIBAJICSI
U3 oOHaxeHus1. I3 moAroToBlIeHHBIX OPUEHTUPOBAHHbIX
00pasloB TOJHOCTHIO MPUTOMHBIMU ST JajdbHEUIEn
00pabOTKM OKa3aauch 6 Tpod, M3 KOTOPBIX U ObLTUA BHI-
MUJIEHBI OPUEHTUPOBaHble KyOuKHM. Kaxkablii KyOuK ObLT
BBIpE3aH TaKMM O0pa3oM, UTOOBI OfHA IMapa ero rpaHen
Obl1a TMapajjeibHa HaljaacTOBaHWIO, BTOpasl Iapa Iep-
MEeHAUKYJsIpHA TIepBOM U TapajejbHa JUHUM TPOCTHU-
paHus cllosl, a TPeThsl — HOpPMaJibHA K MPEIbLAYIIUM U
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Puc. 1. Mopdornorust Makpo-
CKJIaJIOK ITOPOJI TABPUYECKOI
cepuu (ITOSICHEHMSI B TEKCTE)
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KPbIM

Cumdepononb
(]

50 km ropa bon. KepmeH

a ropa Wnunb Melukoa

O6HaxeHune
foHysopaH .~

aropa Kauuk-CapamaH

Puc. 2. PacnoyioxkeHus1 U CTpyKTypHasi cxeMa JIoHy30paHCKOTo CKJIaa-
4aTOro KOMILIeKca

MMapajureibHa JTMHUM MageHns. CKOPOCTHBIE XapaKTepH-
CTUKH KyOMKOB WMCCJIEIOBAJIMCh B JJaOOpaTOPUM CKajlb-
HBIX TPYHTOB TeoJiorndeckoro dakynsreta MI'Y mon py-
koBoacTBoM B.M. JlanpirnHa Ha mpudope «YIbIpa3ByK»,
KOTOPBIi TeHEPUPYET MPOAOILHEIE U TTOIIEPEYHBIC BOJHBI
yacTtotoit 250 kIi1 1 n3mepsieT BpeMsi, 3a KOTOPOe 3BYKO-
BOM CHTHaJI MPOXOMMT 4Yepe3 Marepual Kyouwka. [daiee
PACCUNTHIBAIMCH CKOPOCTH TIPOXOXKICHUS B TPEX B3aUM-
HOTIePIICHANKYJIIPHBIX HalpaBlIeHUAX. JlaHHBIe O BeIu-
YUHE CKOPOCTHON aHM3O0TPOIMU WCITONB30BATNCH IS
CTPYKTYPHO-TEOJIOTMYECKUX MHTEPITPETAIIHIA.

J1st m3ydeHusT BAUSHHUS CTPYKTYPHBIX (DaKTOPOB Ha
TEOXMMUIECKYI0 HEOTHOPOTHOCTh TTOPO OblIa cieflaHa
TIOITBITKA TIPOCIIEANTh aHU30TPOIIMIO B PacIpencIeHUN
XUMWYECKUX 3JIEMEHTOB IO PA3IMYHBIM CTPYKTYPHBIM
TTOBEPXHOCTAM. MeTon OBIT TIpemjIokeH HaMU MMEHHO
IUIST ATUX WCCllenoBaHMA. IS aHaM3a MCITOIh30BaINCh
VITOMSIHYTBIE BBIIIIe OpMEHTUPOBAHHBIE KyOnKi. M3mMepeHust

MIPOBOAIINCH B JTAOOpAaTOPUM PEHTTEHO-(PIyOPeCIICHT-
HOI'0 aHa/IM3a Teojiormdeckoro dakynsrera MI'Y Ha npubope
Niton XL3t GOLDD mnon pykoBoactBom PA. MurossHa
0 CTaHmAapTHBEIM MeToamKaM. ComepxkaHne U3MePSIOCh
HEIMOCPeACTBEHHO Ha MOBEPXHOCTU KyOMKOB B 00JacTH
3axBaTa IMaMeTpoM 6 MM Cpa3y IS MHOTHUX XUMHYECKUX
anemeHToB (Zr, Sr, Rb, As, Zn, Cu, Ni, Fe, Mn, Cr, Ti,
Ca, K, Si, S u np.). 3areM BbIOOPKM yMEHbIIAJIUCH 3a
cyeT OTOPaKOBKM 3JIEMEHTOB, HETOCTOBEPHO OIpeesie-
MBIX B TMOBEPXHOCTHBIX TTpo0ax Ha TaHHOM MpHoOope, a
TaKk>Xe 3J1eMEHTOB C COep>XaHWeM HUXKe WU OKOJIO Mo-
pora ornpeaeaeHUsl.

CTpoelme CKJIaI4aToro KOMILICKCa

O6HaxeHue Jlony3opaH (puc. 3) pacnoyoxXeHo B Ipa-
BoM OopTy p. boapaka, B ycTyre ero Bropoii Teppachl. OHO
MpeacTaBiisieT co00il CTEHKY pa3MepoM oKoyio 5x10 M,
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Puc. 3. O6Haxxenue doHy3opaH (A) u cxeMa aermdpupoBaHus ero ctpykTyphl (B). Kyouk — mecta or6opa opreHTUpPOBaHbIX 00pa3loB (YUCI0 —
HOMep 00paslia), 3aIUThle KPYy>KKM — MecTa 0TOOpa JIMTOJIOTMYECKMX 00pa3lioB (UMciIo — HoMep obpasua). A, b, B — pacrionoxeHue yyacTkoB
Ha puc. 4

MPOCTUPAIOLIYIOCS C I0r0-3amaja Ha CeBepO-BOCTOK, B KO-
TOpOil OOHaXeHa TOoJIllla PUTMUYHOIO MepeciauBaHUs
TEPPUTEHHBIX MOPOJ, KOTOPasi MO CYIIECTBYIOIIUM CTpa-
TUrpapUIECKMM CXeMaM OTHOCHUTCSI K BEpXHETaBpUYECKOM
cute (ITanoB u ap., 2009). ITo 0cOOGEHHOCTSIM CTPOSHUS
TOJIIA ONPENEIISIETC KaK MEJIKO3EPHUCTbIE TypOUIUTHI.
Camble TpyOble Pa3HOCTU 3I€Ch MPEACTaBICHBI MEJKO-
3epHUCTBIMU MECYAHWKAMU Oa3aqbHbIX 3JIEMEHTOB LIMKJIA
Bboymbl, momHocThio g0 10—15 cm. Iloutu B Kaxkmom
pUTME OHU CMEHSIIOTCSI BBEPX TOHKOCJIOUCTBIMU aJIeBPO-
JIMTaMU U apTWIJIMTaMKW TepEMEHHON MOIIHOCTH, 3aBU-
CUMOM OT MOJIOKEHMS TIJIACTOB B CKJIaIYaTOM CTPYKTYPE.
IlecyuaHuKky pe3KO BBICTYMNAIOT M3 CKJIOHA, 00pasys
Kapkac oOHaXX€HUs1, aJIEBPOJIUTHI BbIAEISIOTCS U3 CKJIOHA
B MEHbIIIEH CTENEHU, & APTUJUIMTBI OOBIYHO CIAMBAIOTCS C
HUM. 3ajeraHve IOpo[, OMNpeAesisieMOoe MO XapaKTepy

rpagalliOHHON CJIOUCTOCTU TYpOMIMTOB, HA 0OOMX BHEIII-
HUX KpBUIbSIX KOMILIEKCA NepeBepHyToe. B simepHBbIX,
HauboJjee 1eOpMUPOBAHHBIX YACTIX CKIaJOK COOTHO-
LIEHUST Pa3HbIX 2JIEMEHTOB PUTMOB 3a4acTyI0 HEOMpeae-
neHHble. CoyeTaHue Takux (pakTOpoB, KaK ITOCIOMHOE
HaJABUIaHUE U CABaMBaHME I1€CYAHUKOBBLIX IIPOCIIOEB,
HaJW4Me CeIUMEHTALlMOHHBIX aMalbraMaToB (0COOEHHO
B BOCTOYHOI YacTU OOHaXKEHWUs) M UHTEHCUBHOIO BHYTPH-
CJIOMHOro Te4YeHMUsI TOHKOTO MaTepuralia, He IMO3BOJISIET B
HEKOTOPBIX CIy4asix afeKBaTHO OIIPEASIUThb XapaKTep 3a-
Jeranus nopon. IToaToMy 111 XapaKTepUCTUKU MOpP(hO-
JIOTUU CKJIAIOK MBI UCITOJIb3YeM TEPMUHBI awmugopma v
cungopma.

Ha coBpeMeHHOM CKJIOHE CKJIaaJaThIii KOMIUIEKC Ipea-
CTaBJIEH ABYMSI KPYITHBIMU aHTU(OpMaMu, 3amagHast u3
KOTOPBIX IBOIHAsI, WM COYJICHSIONIEH uX CHUH(MOPMOIA.
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CKJIaK1 OCJIOXKHEHBI OOJIBIIIMM KOJIMYECTBOM 0oJiee MeJl-
KUX TJIACTUYECKUX U pa3pbIBHBIX (hopM. BocTouHOE KpbL1o
BOCTOYHOI aHTU(OPMBI UMEET 3HAUUTEIbHYIO MOIITHOCTD
1 BKmoyaeT okoyno 10 mpuMepHO KOH(POPMHBIX CJIOEB
MEeCYaHUKOB, pa3lelIeHHbIX CIOSIMU 0oJjiee TOHKUX IIO-
pon, oOlueil MoIIHOCThIO okono 4—5 m. K 3amamy or
cKJlagyaTtoro 0OJioKa TaBpUYECKHE ITOPOIbl OOHAXKEHBI
B Hacrosllee BpeMsl (dparMeHTapHO U CTPYKTYpHO He
CBsI3aHbI C OCHOBHOI mocTpolikoil. OgHako paHee, HO
WCKYCCTBEHHOI IMepecTpoiiKu MOoAWHBI boapaka, oOHa-
XeHue Obulo Gosiee mpeacTtaBuTeIbHBIM. Camasi cTapasi
doTorpacusi 0OHaXKeHUsI, KOTOPYI0O HaM yAajloch OOHa-
PYXUTh, mpuHamIeXuT B.W. JlebennHCKOMY M JaTUPYETCS
cepeauHoit mpoiuioro Beka (JlebenuHckuii, 1983). Ana-
m3 ororpacdum MoKa3bIBaeT, UTO B TO BpeMsI OOHaKEH-
HbIe ceifyac CTPYKTYphl MpoaoJKajdach Ha 3amaj elle
ofHoOM cuH(OopMoit U aHTUGhOPMOI, a IO HUMU PacIio-
Jlarajuch CUIbHOASMOPMUPOBAHHbBIC CJIOW, OTACICHHBIC
OT CKJIaAyaToil CHUCTEMBbI TMOJIOTMM HaIBUTOM CEBEpO-
BOCTOYHOro mnajaeHusi. OO0IIasi MOIITHOCTh COOpPaHHBIX B
CKJIaJIKM OTJIOXeHU# cocTaisieT 8—10 m.

Cnou, popmupymolre CTpYKTYpy OOHaXKEHUSI, YETKO
pas3nesisioTcss Ha KOMIIETEHTHbIE M HEKOMIIETEHTHBIE.
KoMIIeTeHTHOCTh CJI0EB OMpEJeIeHHO CBsI3aHa ¢ UX CO-
CTaBOM, XOTsI B JeTajlsIX 3Ta CBSI3b HEOMHO3HA4YHa. 3Ha-
YUTEJbHYIO POJIb UTPAOT TakXe MOIIHOCTh IUIACTOB U
XapakTep ux nepeciaubaHusi. CaMble MOIIIHbBIE CJIOU TOH-
KO3EPHUCTBIX MTECYaHUKOB U ajieBpONeCYaHUKOB Hanbo-
Jiee BSI3KHE, 0OHAPYKUBAIOT XPYMKOILJIACTUYHOE TTOBEIE-
HUE U B KauecTBe KOMIIETEHTHBIX 3JIEMEHTOB pa3pe3a
onpeaensiioT o611y Mopdooruto ckianok. Ha MHorux
CKJIaAuaThiX M3rMdax OHU MMEIOT U3JI0MbI, KOTOpPbIe MO-
TYT pa3BUBAThCS B MaJOAMILIUTYAHBIE CPLIBbI, HAauboOJEe
3aMETHO MPOSIBJICHHbIE B 3aMKOBBIX YacCTSX CKJIAIO0K.
AJIEBPUTOBBIC U aprULIMTOBBIE PA3HOCTU MEHEe BSI3KHE,
UX TOBeAeHUEe, cKopee, Bs3KorutacTuyHoe. OHUM mpel-
CTaBIISIIOT HEKOMITETEHTHBIE CJIOM, KOTOpble Ha MaKpo-
ypOBHE nehopMUPYIOTCS 6e3 HapylleHUs CIUIOLIHOCTH.
Tak >xe BemyT ceOsl M MavYKu 4acToTo TepecianBaHus Ma-
JIOMOIIHBIX MECYaHUKOB, aJIeBPOJIUTOB U aJeBPOIEIUTOB,
oOpasyrollye uaeaabHble CKIaadaThie (QOPMbI 3a CUET TOTO,
YTO MUKPOCKOIMUYECKUE CKOJIbI XKECTKUX TOPOJI MOJHO-
CTBIO 3aTyXalOT B INIACTUYHOM MaTpuKce. Majible pa3phbiB-
Hble HapyllleHUs, MPEUMYIIECTBEHHO MpaBble CIBUIH,
OCJIOXKHSIIOT KPbUTbsI U 3aMKU CKJIaJIOK 110 BCEMY OOHaxe-
Hu1o. [ToBepXHOCTU CMeIIeHUs] YeTKO BbhIpaxKeHbI B Tec-
YAaHUKOBBIX MPOCJIOSIX, @ B TOHKO3EPHUCTBIX TOJIIIIAX OHM,
KakK MpaBWIO, MaCKUPYIOTCS BHYTPUCIOMHBIM T€UEHUEM
Marepuana.

3ananHasa aHTUdopma (puc. 4, A) UMeeT HEOTHOPOI-
Hoe cTpoeHue. Ee 3aMKoBas yacTh OC/I0KHEHa CUHGMOPM--
HOM ckjankoit BToporo mnopsiaka. CKaankyd OCTphIe, CO
cJierKa HaKJIOHHBIMU OCEBBIMU MOBEPXHOCTSIMU. B 11e710M
UX I0TO-3aMaJHble KPbLIbsl OoJiee MOJIOrue, YeM CeBepo-
BocTouHbIe (~60 1 70-80° cooTBeTcTBeHHO). OCEBBIE TT0O-
BEPXHOCTU CKJIAJOK COOTBETCTBEHHO HAKJIOHEHBI Ha
foro-3amnaj nof yrjioM okosio 70°, a ckiagyarasi cuctreMa
BEeprupyeT Ha ceBepo-BoCTOK. CKIaIK1 OCIOXHEHbI pa3-

pbIBaMU, KOTOpbIE YETKO BbIpaXkKeHbl B CTPOCHUU OTHO-
CUTEJIbHO MOIIHBIX CJI0oeB NecuyaHukoB. Ha cxeme moka-
3aHbI JIMIIb CAMbIC 3aMETHbBIC I KPYITHbIE U3 HUX.

KittoueBbIM 17151 MOHUMaHUSI MOP(OJIOTUU U DBOJIIO-
LIMK CKJIaAYyaTOM CUCTEMBI SIBJISIETCS TO, YTO YIVIbI Maje-
HUSI KPbUIbEB CKJIaA0K 0oJjiee WM MeHee BblIepKaHbI 110
paspesy, HO MPU 3TOM MOIIHOCTh CJIOEB MECYaHUKOB B
3aMKax OCTPbIX CKJIaIOK IMOYTU He yBeanuyuBaeTcs. Ma-
Tepuas 0oJjiee TOHKO3EPHUCTBIX U TOHKOCJIOUCTBIX pa3-
HOCTel MepeTeKkaeT B 3aMKOBBIE YaCTU CKJIal0K U 3aroJi-
HSIET  TIPOCTPAHCTBO  MEXIY  MOIIHBIMU  MEHee
IUIACTUYHBIMU cJIosIMU. VIMEHHO 3a CYeT 3TOro CKJIaaKu
He BBIMOJAXXUBAIOTCS 10 HAMpPaBJICHUIO OT 3aMKa K Tie-
pudepun, a oCTaroTCs MOJOOHBIMMU.

CtpoeHue BocTouHoi aHTU(hOpMBI (puc. 4, b) 6osee
npoctoe. OHa TMpeAcTaBisieT co00i eAMHYI0, HE OCIOX-
HEHHYI0 cKJaaky. Ee KpbUlbsl TmagaloT IOA yIJIOM OT
70—75°, mpu 3TOM 10T0-3aIagHOe KPbUIO OCTAeTCSl OTHO-
CUTENIbHO KPYTBHIM IO CaMOro 3aMKa CMEXHOI CUHDOp-
MbI, @ CEBEPO-BOCTOYHOE KPBLIO MOCTENIEHHO BHINOJIa-
xuBaercs. OceBast TOBEPXHOCTb BOCTOYHOM aHTU(OPMBbI
KpYTO MajaeT B I0r0-3arnajiHoM HaMpaBJIeHUU MO YIJIOM
okouio 80°. B BocTOUHOM Kpbljie aHTU(HOPMBI OTYETIMBO
MpOosIBJIeHa Ccepusi MPaBOCTOPOHHUX CKOJIOB, CMelllalo-
LIMX Cpa3y HECKOJIbKO CJ0EB TMeCUYaHUKOB. AMILIUTYIbI
CMEINIEHU, TTI0 KOTOPbIM BEpXHUE OJIOKU CMEIIEHbBI OT-
HOCUTEJIBbHO HUXHHUX B CEBEPO-BOCTOYHOM HarpabJie-
HUM, HE TpeBbIIaloT 5—7 cM. MMHOrma KOMMETEHTHbIE
CJIOM pacTacKUBAKOTCSI MOIMEPEK 3TUX CKOJIOB, U B 30HBI
PaCTSKEHUS «3aTSITMBAlOTCSI» OTHOCUTEIbHO MaJIOMOILII-
HbIE CJIOW TTIeCUaHMKOB U aJIeBPOJIMTOB, 00pa3ysl CTPYKTY-
pbl, TTIOJOOHbIE OYIMHAXY.

Cunpopwmy (puc. 4, B), pacroioxeHHyO MeXIy 3a-
MagHONH M BOCTOYHON aHTU(OPMaMU, MOXHO TMpUOJIU-
>KEHHO CUMTATh MpsIMOM cKJaakoit. Kpbuibsi cuHGOPMBI
MOYTH CUMMETPUYHO TAajaloT Ha loro-3amaj u ceBepo-
BOCTOK TOJ yIjIoM 65—75°. B 3aMKOBOIT yacT HabJro1a-
eTcsl Haubosiee KPYIHBIA B OOHAXXKEHUU CPbIB MOILIHOTO
CJI0s1 TIECYaHMKOB, TakKXKe IPEACTaBJICHHBIN IMPaBOCTO-
POHHUM CIABUTOM. 3amagHoe KPbLIO CKJIAAKWA CMEIeHO
MO pa3pbIBy NpuMepHO Ha 15—20 cM 3a cyeT yMeHblle-
HUSI MOIITHOCTHU TJIACTUYHBIX TTPOCIOEB.

JIutogornyeckuii coctan

IMopone! ckimamyaToro KoMmImiekca JloHy3opaH TIpen-
CTaBJICHBI MEJTKO3€PHUCTHIMU TYpOUAUTaMU. MUKPOCKO-
MMMYeCcKOe M3YJYeHHE ITOPOJ ITO3BOJMIIO BBHIIEIUTH TPU
OCHOBHBIX JIMTOTHTIA: TOHKO3EPHUCTHIE TIECYaHUKU,
aJICBPOJIUTHI ¥ aPTUJUTUTBI.

Haubonee KpynmHOOOJIOMOYHBIE Pa3HOCTH, 00pa3ylo-
e caMble MOIITHBIE CIOW B pa3pese, MpeACTaBICHBI
MEJIKO- Y TOHKO3EPHUCTBIMH NecyaHukamu_(puc. 5, A).

O010MKM IPENMYIIECTBEHHO OECILIBETHBIC, B OOJIBIIMH-
CTBe moJyiyokaTtaHHbIe. Pa3mep 3epeH Bappupyet oT 0,02 1o
0,25 MM, mpeobmamaior 3epHa pazmepoM 0,08—0,12 mmM.
TexcTypa mopoasl B IIMde IpakKTHIeCKU He TIPOSIBIcHa,
XOTSI B 00pasIie ICHO paciio3HAETCs CIIONCTOE CTPOCHUE.
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Puc. 4. ®oto 1 cxeMbl CTPOEHMS IEMEHTOB CKJIAA4aTOro KOMILIEKCa:
A — 3ananHas aHTudopma; b — BocTouHOE Kpbl10 BOCTOUHOI aHTHU(hOpMbI; B — cuHdopmMa
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CIpaBa — B CKPELICHHBIX HUKOJIAX, X10):

Puc. 5. MukpodoTorpaduu mopos ckiiaqyaToro Komiiekca JIoHy3opaH (ciieBa — IMpy OIHOM HUKOJIE,

5 B— KBapueBasd XKuja B aJICBPOJIUTE; Ir— ApruJIJIMThbI

A— TOHKO3CPHUCTLIC IMECYAHUKH; b— AJICBPOJIUTBI
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[Topona cinoxeHa pa3IMUYHBIMU MO COCTaBY U MPOUC-
XOXIeHulo obgomMkamMu. OCHOBHOH 00beM 3aHHUMAIOT
3epHa KBapua. MIX NMpolLeHTHOE coJepXaHWe B MOPOJIE
MOXHO o1leHUThb KakK 60%. HekoTophle 3epHa KBaplia co-
JepXKaT Ta30BO-KUAKKME BKIIOUEHMS, YTO, BO3MOXHO,
yKa3blBaeT Ha MUX MarMaTU4eckKoe WJu TUAPOTepMaibHOE
MPOUCXOXIeHUE. 3HAUUTENbHYIO POJIb UTPalOT IIaruo-
KJ1a3bl, 36pHA 3TUX MUHEPAJIOB caararoT okoyio 15—20%
o0beMa 00JIOMKOB MOpPOIbl. B OCHOBHOM ILIarMoKJjIa3bl
CHJIBHO 3aTPOHYTHI BTOPUIHBIMUA U3MEHEHUSIMU, TI0 HUM
pa3BUBaeTCs CepUIIUT. Pexke BCTpevaroTcs CBeXXue, Hen3-
MEHEHHBIE 3epHa IJIarMOKJIa30B C UeTKO BbhIpaXKeHHBIMH,
POBHBIMU TpaHULIAMU MeXIy aBoiHuKamu. ITo cocraBy
TJIarMOKJIa3bl MPEMMYIIECTBEHHO KUCbIe; BCTPEYaIOTCs
00JIOMKM KPUCTAJJIOB aJIbOUTA C «IIaXMaTHBIM» TBOMHM-
KoBaHueM. B rmopoze cogepxurcs B cpenHeM 2—3% ciron,
TIpEACTAaBIIEHHBIX B OCHOBHOM YeIlIyiiKaMi MyCKOBUTA, U
B MEHbIIIel CTereHu CBeTJIoro 6uotuta. Mectamu ux co-
IepXaHue mocturaeT 5—6%. B mecuaHmKax BCTpeUYeHBI
TakXke 3epHa KaJMeBbIX IOJIEBBIX IIMATOB, MPEICTaBIEH-
HBIX MUKPOKJIMHOM U OPTOKJIa30M. DTH MUHEPAJIbI, B OT-
JIMYWE OT TUTATMOKIIa30B, JOCTAaTOYHO CBEXME M HE HECYT
CJIemOB BTOPUYHBIX M3MeHeHni. ComepkaHne KaTueBBIX
MOJIEBBIX ILIMATOB HEBEJMKO W HE MPEeBBIIIAET MEPBbIX
MPOLICHTOB OT OOIIEro KOJUUeCcTBa 00JIOMKOB B TTOPO/IE.
I[ToMUMO KPUCTAIIOKIACTOB TMECYaHUKU coaepKaT 3Ha-
YUTEJIbHOE KOJMYECTBO 00JJOMKOB rOpHBIX nopo. JInto-
KJIaCTBl CJIOXEHBI KPEMHUCTHIMU, MarMaTM4eCKUMM U
MeTaMOp(UIEeCKUMU TTopomgaMu. MarMaTudeckue mopo-
IIbl, BXOISIIIIME€ B COCTaB IE€CUaHWKOB, IpeACTaBJIEHbI
OCHOBHBIMU BYJIKAHUTAMM, B KOTOPBIX YETKO BBIIESIOTCS
JIEHCTHI TUIarMoKJ1a30B. MecTaMU BCTPEYaroTCsl XalllleJ0H
1 3aMEIICHHBIN XJIOPUTOM 3MUAOT, B KOTOPOM 3aMETHBI
3JIEMEHTHI PaguaTbHO-TYIMCTOTO CTPOCHUS. DTH 3€pHa,
BEPOSITHO, MpPeX/e 3arOIHSIM MUHIAIMHBI BYJKAaHUTOB
cpeaHero u (MUJM) OCHOBHOTO COCTaBa.

BcTpevatoTcst cuJIbHOM3MEHEHHBbIE 00JIOMKHU BYJIKAHU-
TOB Oyporo 1BeTa, KOTOPhIii, CKOopee BCEro, 00ycIoBIeH
CUJIbHBIM OXeJle3HEeHHeM. Bo3MOXHO, OHU SIBIISIIOTCS
CWJIBHOM3MEHEHHBIMU aHIe3UuTaMu Wix Oa3ajasraMu. B He-
KOTOPBIX 3epHAX MOXHO pacIio3HaTh (parMeHTHl OO
MaJIOTJTyOMHHBIX UHTPY3WBOB, TTPeACTaBICHHbBIX JUOPUTA-
MU U rpaHoaropuTamu. Cpeau MmeTaMmophUyecKUX MOpo,
TakXke MPUHUMAIOIIUX Y9acThe B CTPOSHUH TTeCYaHUKOB,
BCTPEYEHBI JIMTOKJIACTHI KBapIl-CEPUILIMTOBBIX CJIAHIIEB,
KBapLMTOB U MUKPOKBapLMTOB. O011ee cofepKaHue Ju-
TOKJIACTOB B TTOpofie olleHnBaeTcs B 15%. HekoToprie 3
HUX CWIbHO NIMHU3UPOBAHbI, U ONpeaeanuTb, 00J0MKa-
MM KaKuX MOPOJ OHU SIBJISIIOTCSI, OYeHb CI0XHO. Kpome
TOro, B TecCYaHMKax BCTPEYaloTCsl eAMHUYHBIE 3epHa
LIMPKOHA (B TOM YMCJie MOJU30HAIBHOIO), a TAKXe amna-
TATa U TypMajvnHa. LIeMeHT TIMHUCTBIN M pereHepal-
OHHBbIN KBapLEBbIN.

CoctaB 00JJ0MOYHOIO MaTepuraja necYaHUKOB, KOTO-
pble K1accUu(ULIUPYIOTCS KaK KBaplieBble TpayBakKKU, OT-
BeyaeT OO0IIEeMY COCTaBy TPUACOBO-IOPCKUX OTIOXEHUM
TopHoro Kpbsima (ITanoB u np., 2009). OnHako UMEHHO
TaKoe coueTaHue IpeodIagaoinX MUHEepalioB (KBapi 1
TUIarnokia3 cocTasisaior 10 80% oO61ero ynciia 06JaI0M-

KOB MPU 3HAYUTEIBHOM POJIM JUTOKIACTOB OCHOBHBIX
MOpojA) HE OTMEYEHO HU B OJHOI TOJIIE TaBpUYECKOM
cepum.

Anespoiutbl (puc. 5, b) B oOHaXkeHMU cjararoT Ha-
MHOTO 6oJiee ToHKHe ciou. OBJIOMKU, COCTABJISIONINE 3TU
MOpOAbI, TAKXKE B OCHOBHOM OeCIIBETHbIE, MOJyOoKaTaH-
Hele. Pasmep 3epeH B cpeaHeM coctapisieT 0,03—0,05 mm.
Crnoucrast TeKCTypa BbIpaXkeHa yeTue, YeM B IleCUaHUKax,
U IIPOSIBJISIETCS] B HAIIPABJIECHHOM PacIONIOXEHUHM YellyeK
CJIIOJI, KOJTMYECTBEHHOE COEepKaHNE B MOPOJE KOTOPHIX
MOXHO OLIEHUTH B 5—6%.

CocTtaB ajieBpOJIUTOB B 1I€JIOM HE OTJIMYaeTcs OT CO-
CcTaBa TOHKO3EPHUCTHIX MECYaHUKOB. DTHU TMOPOAbI CJIO-
>KeHbl KPUCTAJUIOKJIAacTaMU KBaplila, MOJIEBbIX LIMATOB U
CIIOJI, a TaKXXe JIMTOKJIacTaMU MarmMaTU4ecKol 1M MeTa-
MopGhUUECKON MPUPOIHI.

B aneBpUTOBBIX Pa3HOCTSIX MPUCYTCTBYIOT KUJIKU
(puc. 5, B), 3amonHeHHbIE KBapLieM rpaHO0IaCTOBOI CTPYK-
Typbl. KpucTaibl KBapiia, 3aoJHsIOIINe TPeIMHKY, 60-
Jiee KpyITHBIE M UMeIOT B cpeaHeM pa3mep 0,05—0,1 Mm.

[Tpu nepexone OT MECYaHUKOB K 00Jiee METKO3EPHUC-
TBHIM Pa3HOCTSIM MOBBIIIAETCS conepkaHue ciaoa. B mo-
pomax, CIOXEHHBIX 00JJOMKaMHy OT TeJUTOBOM 10 ajieB-
puToBOif pa3MmepHocteir (mo 0,06 MM), cpenmHee
comepxkaHue cion mocturaet yxe 10%.

CaMble METKOOOJOMOYHBIE Pa3HOCTU MPEICTaBICHBI
aprusumatamu (puc. 5, T'). [IIMHKUCTBIE MUHEpaJbl B 3TUX
mopogax coctaBisior 40—50%, ocTalbHOM 00BeM CO-
CTaBIISIIOT KJIACThI PA3MEPHOCTU (DUBMYECKON TJIMHBI,
cpeay KOTOphIX IMpeodyagaloT KBapll U YELIYWMKM CIIIOM.
Conepxanune mocieganx npocturaet 20%, MX OTHOHA-
MpaBJIeHHOE PacIoyioXXeHHe 00pa3yeT YeTKO BhIPAXKEHHYIO
cliotyaTocTh. B TOHKOOOJIOMOYHBIX pa3HOCTSIX BCTpeda-
I0TCSl TPEIIMHKU, TTPOXWIKHU, 3aMOJHEHHbIE HU3KOTEM-
MepaTypHbIMU MeTaCOMaTUTAMM, BO3MOXKHO, XJIOPUTOM.

CTpyKTypHbIii aHAIN3

OCHOBHBIM METOIOM M3YUEHUST CKIIAIIaTOTO0 KOMILIEK-
ca [loHy30paH cTaj TeOMETPUIECKHI aHAIN3 CTPYKTYPBI
ckinamok. OH 3aKJTI09alics B BBISICHCHUHM 3aKOHOMEPHO-
CTel IPOCTPAHCTBEHHON OPUEHTUPOBKN OCHOBHBIX 3JI€-
MEHTOB CKJIalIOK, M3Yy4eHUN PUCYHKA U30TOH U PaINyCcOB
KPUBU3HBI 3aMKOB CKJIAIOK, a TAKXKe B BBISICHEHUH CTPYK-
TYPHOTO KOHTPOJISI MOIITHOCTEM CJI0€B B pa3HBIX 3JIEMEH-
Tax KOMILIEKCa.

[ns aHamy3a CTPYKTYPHBIX 3JIEMEHTOB CKJIAIOK WC-
TOJTb30BAJIICh 3aMEPEHHBIE B TTI0JIE 3JIEMEHTHI IIPOCTPaH-
CTBEHHOI TEOMETPUM CKJIAIOK — 3JIEMEHTHI 3aJleTaHUsI
KPBIIbEB CKJIAIO0K M UX IIIapHUPOB, KOTOPHIE HAHOCHUJIVCh
Ha crepeorpadIecKyio CEeTKY; UTS aHaIM3a UCIIOb30Ba-
J1ach BepxHsId Tonycdepa. s TUIOCKOCTHBIX 3JIEMEHTOB
OBLTH OTIpene/ieHbl U 3aPMKCUPOBAaHBI Ha CETKE OpHMEH-
THPOBKM HOpMaJeil K ITOBEPXHOCTSIM TUTACTOB (pHC. 6, A;
KpykKkH). Takxke ObUIM OTMEUEHBI ITPOSKIIMHU TTIepeCceUeHMIA
JIMHEHHBIX 3JEMEHTOB (ITAPHMPOB CKIIAMOK) C BepXHEH
nonycepoit (puc. 6, A; kBaapartsl). 3aMepbl 3JIEMEHTOB
3aJIeTaHN, OTHOCSIIMXCS K OMHUM M TeM K¢ CKIamKaMm,
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Puc. 6. A — crepeorpaMMa (BepxHee IMOJYIIPOCTPAHCTBO) PACIIONIOXEHUSI HOPMAJIER K CJIOMCTOCTU KPBLUIbEB CKJIaJOK (YepHas IIKaja) U OpUEH-
TUPOBKHM IIAPHUPOB CKIAMOK (cepast IKana). b — cxema pacnosiokeHus CKIIaIoK, 3JIEMEHTBI 3aJleTaHUsT KPbUIbEB 1 IAPHUPOB KOTOPBIX TTOKA3aHbI
Ha cTepeorpamMme A

OTMEeYeHBI OMMHAKOBBIMU OTTEHKAaMU Ceporo 1BeTa. bembiM
IIBETOM ITTOMEYEHBI BCE OCTaJbHBIC 3aMephbl, KOTOPHIC
MIPEVMYIIIECTBEHHO TIPUHATEXKAT BOCTOYHOMY KPBLTY BOC-
TouHOU aHTU(OPMEL. [1o TrMarpaMme BUIHO, YTO VICITONb-
30BaHHBIC 3aMepbl He ciaydaitHbl. CKIIaIKHd, y KOTOPBIX
HOPMAaJIA K KPBUTBSIM TTOTNAIaroT Ha OIHY JIMHHIO, TIPOXOMIS -
IIyI0 Yepe3 LEeHTP, WK OJIM3KKWe K HUM UMEIOT TOPU30H-
TaJIbHbIE WY MOYTH TOPU3OHTAJIbHBIE IIAPHUPHI. Y CKIIAI0K,

IUJIST KOTOPBIX 3TO YCJIOBUE HE BBITIOJHSETCS, IapHUPbI
HaKJIOHHbIE.

Ha puc. 6, b TeMu Xe oTTeHKaMM ITOKa3aHbl KOHKPET-
Hble CKJIaJKW, B KOTOPBIX 3aMePSJIUCh JIEMEHTHI 3ajiera-
HUsI, U BBbIAEJEHbI IIAPHUPbI, OPUEHTUPOBKU KOTOPBIX
BbIHECEHBI Ha auarpammy. OcTajbHble 3aMepbl, IPeUMy-
LIECTBEHHO TpUHAIeXalllue pa3HbIM 3JIeMEHTaM BOC-
TOYHOI aHTUMOPMEI, Ha puC. 6, b He 0TOOpakeHEHI.
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CpaBHuTeIbHAsT MOPGOIOTUST CKIATJaThIX CIIOEB W
IaKeTOB M3ydyajach C MIOMOIIbIO MOCTPOSHUS M aHaIu3a
M30TOH — JIMHUI, COSAMHSIIOIINX Ha pa3pe3ax CKIagoK
TOYKM C OAMHAKOBLIMU yriaamMu nageHust (Ramsay, 1967).
7151 TOCTpOEHMS CXeM pacIpeaesieHIsT NU30TOH OBUTN BbI-
OpaHbI y9aCTKM OOHAXXeHUsI ¢ HanboJiee YeTKO BhIpaXKeH-
HeIMU cKiagkamu. Cienyer 3apaHee OTOBOPUTHCS, UTO
9TU MOCTPOEHUS MPOBOAMINCH C TO TOYHOCThIO, KOTO-
pyio pomnyckan (GakTUYeCKUiA MaTepua, U 3Ta TOYHOCTb
pasan4yaeTcs IJIsl pa3HbIX (GParMeHTOB CKJIAA4aTON CHUC-
TeMBl. [lo3TOMy nenaTh KaKHe-TMOO BBIBOIBI MOXKHO,
TOJIBKO 06001Iast BCIO MMEIONTYIOCS MH(POPMAIIIIO.

[TocTpoeHMsT TPOU3BOIVINCH B COOTBETCTBUM C METO-
IuKoi, npemnoxeHHoi JIx. Pamcu (Ramsay, 1967), xo-

Knacc 1B Knacc 1C

N A

Knacc 3

Knacc 1A

Knacc 2

Puc. 7. CTpyKTypHbIe KIacchl ckaanok mo JIx. Pamcu (Ramsay, 1967).
Kunacc 1 — ckianku co cxoasiiuuMucst ot nepudepui K siipy n30roHa-
MM, B KOTOPBIX paIlyC KPUBU3HBI BHEILITHEN TTOBEPXHOCTHU TTPEBHIIIIAET
panuyc KpMBU3HBI BHYTPEHHE MOBEPXHOCTU: 1A — M30TOHBI CXOAST-
Cs1 pe3KO, MOIIHOCTb CJIOSI B 3aMKe MEHBbIIIe, YeM Ha Kpbulbsix; 1B —
M30TOHBI CXOASTCs 0ojiee IMJIaBHO, YeM B 1A, M MepHeHIUKYISIPHbI
BHEILIHEW Y BHYTPEHHE! MOBEPXHOCTSIM CJIOSI, MOIIIHOCTh CJIOSI HE Me-
HsieTcsl (Takue CKJIAJIKU Ha3bIBAIOTCSI HAPAANeAbHbIMU, U KOHUEeHMPU -
yeckumu); 1C — M30TOHBI CXOIATCS CJIa0O0, MOIIHOCTD CJIOSI B 3aMKe
MPEBBILIAET MOLITHOCTb Ha KpbUTbsiX. Kimacc 2 — ckiaaku ¢ napauiesb-
HBIMU M30TOHAMU, B KOTOPBIX PaAUyChl KPUBU3HBI BHEILHEW U BHY-
TpPEeHHe MOBEPXHOCTH OIMHAKOBBI, @ MOIIIHOCTD CJI0SI MAaKCUMaJIbHa B
3aMKe CKJIAZKU (TaKKe CKIIAJAKKM Ha3bIBalOTCS nodobubimu). Kinacc 3 —
CKJIAIKU, B KOTOPBIX U30TOHBI PACXOMSITCS B HAIIPABJIEHUH OT Tiepude-
PUU K SIIPY U paauyc KPUBU3HBI BHEILHEW MOBEPXHOCTA MEHBIIIE, YeM
BHYTPEHHEI1; MOIIIHOCTb CJIOSI TAKXKe MaKCHMMaJlbHa B 3aMKOBOI1 4acTu

TOpast MO3BOJISIET TI0 TEOMETPUUECKUM XapaKTepUCTUKAM
MU30TOH OMpEeIeINUTh CTPYKTYPHBIN TUMN (KJIacc) CKIaIoK.
DTOT aBTOP BBIACIWII MSITh KJIACCOB CKIIAMOK, XapaKTepu-
CTMKHU KOTOPHIX IIPUBEIEHBI Ha pUC. 7.

KoHdurypanus n30roH B CKJIagyaToM KOMILIEKCE
JloHy3opaH mnpencraBieHa Ha puc. 8. B KOMIIETeHTHBIX 1
HEKOMITIETCHTHBIX CJIOSIX M30TOHBI MMEIOT pa3HbIil reoMe-
TPUUYECKUI OOJIMK, TaK YTO B LIEJIOM CKJIAJAKU 3aTPYIHU-
TEJIbHO OTHECTU K KAKOMY-TO OITpeAeIeHHOMY KJaccy U3
BBIILIEONMCAHHON KJ1acCU(PUKALIHN.

B KOMIIETEHTHBIX CIIOSIX M30TOHBI PACTIONIOXEHBI Bee-
poo0pa3Ho, UX HaIpaBJIEHUs IIJIABHO CXOMSTCS K SIIpaMm
ckJ1agoK. M30roHbBI MpUMEPHO MePIIeHANKYJISIPHLI BHEIII-
HUM UM BHYTPEHHUM TpaHULaM CKJIagoK. MOIIHOCTU
cJI0eB, 00pa3yIoLINX CKJIAIKHU, B LIEJIOM BbIIEPKMBAIOTCS,

OHM TIPaKTUYECKU OAMHAKOBHI B 3aMKOBBIX YacTsIX U B
KpBUIbSIX ckianok. ITo kiraccuduxamym JIx. Pamcu (Ram-
say, 1967) aTu cKiragku TIpuHamIexXar kimaccy 1B, T.e. aTo
KOHIIEHTpUYECKIE, MU TapaiIeIbHbIC, CKITaIKN.

KoHI1eHTprueckunii XxapakTep CKIagoK KOMIETEHTHBIX
CJI0€B TTOATBEPXKIAETCS TaKXKe aHATM30M U3MEHEHMS pa-
JINYCOB KPMBU3HBI 3aMKOBBIX YacTei CKJIAIOK; Pamuyc
BIUCAHHBIX B 3aMKU OKPY>KHOCTE MEHSIETCSI OT MEePBbIX
CaHTHMETPOB 1o TroyMeTpa (puc. 9). I[TpocnexxmBaeTcst
TEHIEHIINS K YBEJIMUECHUIO paIuycOB KPUBU3HbI B HAITPaB-
JICHUU OT SiAep CKIAAOK K WX Tepu(epuitHbIM 4acTsIM.
B TO Xe BpeMs o4yeHb BaxKHO, YTO KpHUBU3HA 3aMKOB
OMpeJeIEHHO 3aBUCUT OT MOIIHOCTH KOMIIETEHTHBIX
cioeB. B mpenenax ogHOUM CKJIagKWA paauyc 3aMKOBBIX
KpPYroB TIOYTHM JIMHEWHO BO3PACTaeT C YBEJIMYEHUEM
MOIITHOCTH TUTACTOB, YTO MPU PUTMHYECKOM CIIOXECHUU
TOJIIIM CO3AAET MOJIHOE BITeYaT/IeHNe KOHLIEHTPUUYECKOTO
Xapakrepa CKJIaJ0K, XOTS JUIsl CJIOEB OJWHAKOBOW MOIII-
HOCTH M paguyc KPYroB MPaKTUYECKU OAMHAKOB. TakKuM
00pa3oM, pUTMHUYECKOE CIIOKEHUE TOJIIIU OTpeaesieT u
pUTMHYECKOE U3MEHEHME TUIlAa CKJIaJ0K BHYTPU CKJIaji-
YaTOM CTPYKTYPHIL.

HexomrieTeHTHBIE CI0M BeayT ce0sl mo-apyromy. Jis
HUX XapaKTepHO MPEUMYIIECTBEHHO MapajuleJibHOe WU
Jlaxke cxojsiieecsl B HalpaBJIeHUH OT spa K rnepudepun
pacnioioxkeHue u3oroH. CKIaiKu 3TUX CJIOEB MOXHO OT-
HecTH K KjiaccaM 2 u 3 o kiaccudukaumu Ix. Pamcu —
MIPEMYIIEeCTBEHHO 3TU CKJIaAK! ITOJ00HBIE WX OJIM3KIeE
K HUM.

IToxazaTenbHO pacrpenejieHre MOIIHOCTEH IJIacTOB
B OOHaxXeHMHU. MOIIHOCTh KaXJA0Tro KOMIETEHTHOTO
IJlacTa OTHOCUTEJbHO BblAEpXKaHa MO IPOCTHMPAHUIO,
XOTSI B HEKOTOPBIX Cy4asX U OTMeUaeTcsl HeOOIbIIOoe, 10
MIePBBIX TPOILICHTOB, YBEJIMYEHHE MOIIHOCTH B 3aMKax
CK1amoK. HekoMmmeTeHTHbIE CJIOM, B OTJIMYME OT HUX,
MEHSIIOT CBOIO MOIITHOCTh MPHU MEePEXoie OT OMHUX CTPYK-
TYPHBIX 2JIEMEHTOB CKJIAJ0K K JIPYyTrMM, IIpUYEM B HEKO-
TOPBIX MeCTaX 3TU M3MEHEHHUS BbIPaXKEHbI OYEHb PE3KO
3a CYET YBEJIMYEHUSI MOLIHOCTU HEKOMIIETEHTHBIX CI0€B
B 3aMKax CKJIaIOK T10 CPaBHEHMIO C MOIITHOCTSIMM Ha UX
KpbUibsx. Hanbosnee HamIsIAHO 3TO MILTIOCTPUPYET BOC-
TOYHAas1 aHTUhOPMaA, B KOTOPOIl MOIIIHOCTh apTUJTUTOB B
3aMKe B 3—5 pa3 MpeBbIlIaeT UX MOLUTHOCTh Ha KPbLIbSIX.
CTpyKTypa TOTOKOB, TMepepachpene/siommnx maTepuan
MEXITy KOMIIETEHTHBIMM TMPOCI0sSIMU, BbIpaxkeHa cjado,
€CJIM TIOTOKM TIPEACTAaBICHBI OTHOPOTHBIM ApTUJLIATO-
BBIM MaTepHaJioM, HO B Cllydyae TOHKOTO TepecTauBaHus
aJIeBPOJIMTOB M apTWJUTUTOB YacTO HAOJII0JAI0TCS MUKPO-
CKJIaIKM HarHeTaHusl B 3aMKax IJIaBHBIX aHTU(OPM U
CUHGOPM.

Hpyrast 3aKOHOMEPHOCTb U3MEHEHHST MOIITHOCTE ! He-
KOMITETEHTHBIX CJIO€B MPOSBIISIETCS B TOM, YTO MOIITHO-
CTU MaYyeK APTWLUIATOB B 3allaJHbIX KPBUIbSX CKJIAJOK,
Kak TMpaBWJIO, CYIIIECTBEHHO MEHbIIIE MOIITHOCTEN B BOC-
TOYHBIX KPBUIbSIX, T.€. 3alaJHble YaCTU CKJIAJ0K «ITOIXKa-
Thl», @ BOCTOUHble — «pacTsHyTbl» (puc. 10, A). Takas
0COOEHHOCTB, BEPOSITHO, OOBSICHSETCS BO3IEHCTBIEM TaH-
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Puc. 8. Cxema pacripeesieHYsI ©130rOH Ha OTAEIbHBIX yU4acTKax
obHaxeHus JJoHy3opaH: A — 3anagHas antudopma; b — cun-
¢dopma. M3oronsl mpoBeneHsl ¢ marom 10°

Puc. 9. Paguychl 3aMKOBBIX KPYroB

CKJIaJIOK KOMIIETEHTHBIX CJIOEB TaB-

pudecKoil cepuu B ooHaxkeHuu Jlo-
Hy30paH

TeHLMAJILHON coCTaBIsIoNIel HanpseKeHui. [lepepacmpe-
JeJIeHWe MaTepuralla OCYIIEeCTBISUIOCH 3a CUEeT HEKOMIIe-
TEHTHBIX CJIOEB, U €ro CJIEACTBUEM CTaJI0O HECOBIIAIEHUE
OCEBBIX ITOBEPXHOCTEH aHTU(HOPM U TJIOCKOCTU OMCCeK-
TPUCHI yIj1a MexXay UX KpbUibsiMu (puc. 10, b). ITonobHbIe
ciaydau omnucanbl B utepatype (Davis, Reynolds, 1996;
Hudleston et al., 1996), ogHako OIpeaeseHHOTO MeXa-
HU3Ma (GOpMUPOBAHUS 3TON OCOOSHHOCTHU MPEIJIOXKEHO
He ObLIO.

®DusnyecKne CBOCTBA

JpyriM MeTOIOM M3YUEHUS CTPYKTYPHBIX XapaKTepH-
CTHK CKJIAI9aToro Komiriekca J1oHy30paH CTajo m3yde-
HUe (PUBUIECKUX CBOMCTB CIIarafolfX ero IMopoI. AHAIU3
OCHOBBIBAJICSI Ha BBIBICHUU CEMCMUUYECKON aHM30TpPO-
MU TIOPOJ B OPMEHTUPOBAHHBIX KyOMKax, MecTa oTbopa
KOTOPBIX TTOKa3aHbl Ha puc. 2. Pe3ynbraTel n3mMepeHUi
YHMCJIEHHO IIpencTaBieHbl B Taba. 1 u rpadumyecku Ha
puc. 11.

=

= 0

[s2] A

=} o

o,

E— A b
Ocesas
— fOBEPXHOCTL BuccekTpuca

Puc. 10. Moaenu ckiamgok komiiekca JloHy3opaH:
A — 00o6m1ieHHast Moziesb (a, 2a, 4a — 3HAYeHUsT MOIITHOCTH HEKOM-
METeHTHBIX cJ10eB); b — pacnosoxeHune oceBoil MOBEPXHOCTU U TJIO-
CKOCTH 3aMKOBOI1 OMCCEKTPUCH B MOJEJIbHOM CKJIaKe
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Puc. 11. CkopocTtu ynpyrux BoJH B OpH-
CHTUPOBAaHHBIX KYyOMKaX TaBPUIECKUX

necyaHUKOB U3 oOHaxeHust [loHy30paH B

2,7

4,2

Q Q

TpeX HaIpaBJICHUSIX, MePIIeHIUKYISIPHBIX
rpaHsaM KyOukoB. JIJIsi KaXmoro KybOuKa
L B KOJIOHKE CJIeBa 3HAYCHMS MPOAOJIbHbBIX
BOJIH, CITpaBa — ITOINEPeYHbIX BOJIH. Llnd-
PBI Ha CTpeJIKaX — CKOPOCTH BOJIH B KM/C:
L — rpanp, Jexaliasi B TUNIOCKOCTH CJIOSI,
S — rpaHb, MepHeHIUKYJIspHas JTUHUU
MpocTUpaHus ciosi, Q — rpaHb, MepreH-
NUKYJISIpHAS] TUHUM TTaJJeHUS CIIOST

OGpasupl 1, 2, 4 1 6 1any IPUMEPHO CXOAHBIE PE3YJIb-
Tatbl. [To CKOPOCTSIM MPOXOXKIEHUS YIPYTUX BOJIH B HUX
HaOII01aeTcsl 3aKOHOMEpHasi aHM30TPOMUS: CKOPOCTU
MUWHUMAaJIbHBI B HAIPaBJICHUU, MEPIEHINKYISIPHOM CJIO-
HUCTOCTU, 2 CKOPOCTU TIPOXOXKACHUSI BOJH B IIBYX OPYIUX
HaIpaBJICHUSIX TIPEBBILIAIOT UX MPUOIU3UTEIBHO B MOJI-
TOpa-lIBa pa3a U MPUMEPHO OJMHAKOBBI MEXIY COOOIA.
CTpyKTypHasi MO3ULdsl 3TUX 00pas3loB OIMHAKOBAsST —
BCE OHM OTOOpaHBI U3 MECYAHUKOBBIX MPOCIOEB BOCTOU-
HBIX KPbUIbeB aHTU(HOPM BOJIM3HU IIAPHUPOB 3TUX IPO-
cnoeB. CaMble BBICOKME CKoOpocTu (oo 4,5 km/c mis
MPOIOJbHBIX BOJIH) HAOII0al0TCs B 00pa3lie 2, KOTOPbIii
B3IT M3 HamboJiee CXKaToro IJlacTa B BOCTOYHOM aHTU-
dopme.

CaMbIMM aHU30TPOITHBIMU OKa3aIuch Kyouku 1 u 4,
B3SThle M3 COCEOHUX ILJIaCTOB IECYAaHMKOB BOCTOUYHOIO
KpblIa 3aMagHoi aHTU(POPMBI, B y4aCTKe MaKCUMaJIbHON
TeKTOHM3alUuu. B HUX OTHOIIEHME CKOpPOCTeil BOJH
BIOJIb Y MOIEpeK HAIJIaCTOBAaHUS OTJIMYAeTCs B 2 pasa.
Takast aHu30Tponusl OOBSICHSIETCS TIpPeXAe BCEro Haau-
yreM HEeOJQHOPOIHOCTe! B HAIlpaBJIeHUH, HOPMAJIbHOM K
IUIOCKOCTSIM HarulacTOBaHMsI. DTO MOXET OBbITh OCamoy-
Has CJI0MYaToCTh (JIJaMMHApHOCTb), a TakKXKe COBOKYII-

HOCTb IIJIOCKOCTHBIX CTPYKTYP, BOZHUKIIIMX B PE3YJIBTATE
nedopMalii. D10 B IIEPBYIO oUepeab NepeopUeHTUPOBKA
IUIOCKOCTHBIX MUHEPAJIOB MapaljieIbHO TPAaHULIAM CJIOS
IpY TeYEHUU MaTepuraja U UX HOBOOOpa3oBaHUE 3a CUET
MepeKpUCTaNIN3aluU IO, JaBlieHreM. B 1ieoM mpolecc
HarnmoMMWHAaeT o0pa3oBaHUE KIMBaXKHOW CTPYKTyphHI. [o-
MMOJIHUTEIBHBIM (PAKTOPOM, CHUKAIOIIMM CKOPOCTb pac-
MPOCTpaHEeHUsI BOJIH TOIepeK Ae(opMUPOBAHHOTIO TUIACTA,
SIBJISICTCSI TO, YTO CJIIOABI U TJIMHUCTHIE MUHEPAaJIbl, 00pa-
3YIOIIME TJIOCKOCTHBIE CTPYKTYpHI, MEHEe IUIOTHBIE IO
CPaBHEHUIO ¢ KAPKACHBIMU CUJIUKATAMMU.

OOpaselr 3 mokasajl Ipyrue pe3yabraThl, He BIHUChHIBA-
folIrecs B OOIIYI0 KapTUHY: OH OKa3aJCs U30TPOIHbIM,
XOTSI HAXOIUTCS B TOM XKe CTPYKTYPHOI MO3ULIMY U B TOM
Xe 1acte, 4yro obOpasen 1. CKoOpocTH HpOXOXKIACHUS
VIPYIUX BOJIH, KaK MPOIOJbHBIX, TaK U MOIEPEYHbIX, B
HEM I10 BCEM HaIlpaBJICHUSIM OKAa3aJIMCh BEJIMKU U OOU-
HakoBHl — 4,2 (2,1) km/c. Tonia, U3 KOTOpoii oTOupal-
cs oOpasell, MUMEEeT CJIOXHYIO OCaJ0YHYI CTPYKTYpY H,
BEPOSITHO, SIBJIsIeTCs amajibramaTroM. O0pasell 11s1 Kyou-
Ka oToOpaH M3 Haubosiee TPyOO3EpHUCTHIX MTECYaHUKOB
3TOrO IUIACcTa, a B TAKUX MOpoJax KoMruiekca JJoHy3opaH
COJEPKUTCS OYEHb MAJIO CIIOIBI, U UX CTPYKTypa Mpen-
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Tabnuua 1
CKopocTH NPOXO02K/IeHUs YIPYTUX BOJIH Yepe3 MOpobl B Pa3HbIX CTPYKTYPHBIX HANPABJIEHUAX (KM/C)
TepnenaukynaspHo rpaHu L [MeprieHnuKyIsIpHO rpaHu S INepnennukynsipHo rpaHu Q
Ne (rmonepex HaIJIaCTOBAHUSI ) (I10 IPOCTUPAHMIO TIJIACTA) (110 mageHMIo TIJIacTa)
0P MIPOIOJbHBIE MOTIEPEYHBIE MIPOOJIbHBIE ToTiepeyHbIe MIPOIOJIbHBIE ToTiepeyHbIe
1 1,9 1,1 4,1 1,9 3,8 2,1
2 3,0 1,8 4,0 2,1 4,2 2,1
3 4,2 2,1 4,2 2,1 4,2 2,2
4 2,0 1,3 4,5 2,4 3,8 2,2
5 2,6 1,4 2,55 1,8 4,2 1,9
6 2,75 1,3 3,9 1,8 4,2 1,8

CTaBJISIETCSI MacCCUBHOM. BO3MOXHO, 3TO M CIYXUT MpeM-
MOJIOXKUTEIbHBIM 00bSICHEHUEM U30TPOITHOCTU KyOMKa.
Takum 006pa3oM, XapakTep aHU30TPOIUU CBSI3aH C CO-
CTaBOM U CEAUMEHTALIMOHHON CTPYKTYpOil opo, a Tak-
K€ C PeXMMOM MOCIeaylIeld X TeKTOHU3au. Mak-
cuMajibHble CKOpocTH (10 4,5 KM/c WISl MpOAOJbHBIX
BOJIH) OTMEUAlOTCSl B HAMpaBJIE€HUW TPOCTUPAHUS WIU
nmaneHus rjaacrta. OHU 3HAUMTENIbHO, MHOTJA B 2 pasa,
MPEBOCXOMASIT CKOPOCTHU MOMEPEK HATIACTOBAHUSI.

TI'eoxumuyeckue XApPaKTECPUCTHKH
CTPYKTYPHBIX HOBerHOCTeﬁ

OpHoii U3 3a1a4 UccaenoBaHMsI KoMILiekca JloHy30paH
OblJIa OlleHKa aHU30TPOINUHU B paclpeiesieHU XuMuye-
CKMX 3JIEMEHTOB Ha Pa3JIMYHbIX CTPYKTYPHBIX [TOBEPXHO-
CTSX cKJlaayatbix mopon. Mmest akcneprMMeHTa 3akitoya-
JIach B MPEIINOJOXEHUU, YTO CUJIbHAS M HEOAHOPOIHAs
nedopmaliys nopo Ipu 00pa3oBaHUU KOMILIEKCa JOJIK-
Ha COMPOBOXIATbCS MepepaclpeicieHueM XUMMUUECKUX
9JIEMEHTOB 3a CUET M3MEHEHMSI JEMEHTHOIO COCTaBa
MMWHEPAJIOB UCXOAHBIX MOPOJ, 00pa30BaHUsSI HOBBIX MU-
HepasibHbIX (ha3, a Takke BHOCA W BBIHOCA MOJABMXKHBIX
KoMIloHeHTOB dmonnamu. Ilpenmnonaranock, 4To 00aa-
CTU, KyJa IEePeHOCUTCS MOOWIM30BAaHHBINM mpu Aedop-
Maldu MaTepual, Tak WJid UHaye COTrJIacOBaHbI C TOHKOM
CTPYKTYPOIi IIOpOA U C TJIaBHBIMU OCSIMU AehOopMalMid.
WM3MmepeHuss METOIOM peHIeHO-(IIyOPECLIEHTHOTO aHAIM-
3a MPOBOAMJIMCh HEMOCPEICTBEHHO Ha TPEX CTPYKTYPHBIX
MOBEPXHOCTIX TPeX OPUEHTUPOBAHBIX KYOMKOB (BCEro
9 3aMepoB). KyOrku crielinaabHO BBIOMPAIUCH C pa3ainy-
HOI CeMICMMYECKOM aHMU30TpoIMeii: y KyoukoB 1 u 2 oHa
MaKcMMallbHasl, a y Kyouka 3 — HyJeBas. Pe3yabraThl u3-
MEpeHUi Ioka3aHbl B Ta0a. 2. CieayeT OTMETUTh, YTO
MPUBEJEHHbIE JaHHbIE B BUIY OTCYTCTBUSI CTaHIAPTOB
CJIyXart JJisd CpPaBHUTEIbHON XapaKTepUCTUKN KOHIIEHTpa-
1M, HO UX abCOJIIOTHAs TOYHOCTb HE MCCIIe0BAIaCh.

Koppensims cTpyKTypHBIX M TEOXMMMYECKHX MapaMeT-
pOB HaOJIIOAaeTCsI TOJBKO IJIsI Cephl U Xkeje3a (puc. 12).
HaubGonee omnpeneieHHbIe 3aKOHOMEPHOCTH pacrpee-
JIEHUS 3JIEMEHTOB MO CTPYKTYPHBIM MOBEPXHOCTSIM TeC-
YaHMKOB OKa3aluch y cepbl. Bo Bcex ciiyyasix ee Makcu-

MaJIbHbIe KOHLIEHTPALINY TIPUYPOYEHBI K TUTOCKOCTIM Q,
KOTOpBIe TIEPIIEHANKYISIPHEI K HATUTACTOBAHUIO M B CITy-
yae KpYTOTO 3aJleTaHHUs TUTACTOB CYOTOPM3OHTAJIbHEIL.
OHM OJIM3KY TT0 TTPOCTPAHCTBEHHOMY TTOJIOXKEHHIO K CKO-
JIOBBIM CTPYKTypaM, KOTOpHIe, KaK MbI TTojaraeM, W siB-
JISIIOTCST KaHAJIaMU UL CYIbOUIHON MHWHEpaTU3alln.
Cutyanus ¢ xkejae3oM MeHee onpenejeHHas. B mienom ero
0oJice BBICOKME KOHIIEHTPAILUM XapaKTepHBI IS TIIO-
CKOCTe, TapayljIeIbHbIX HAIUIACTOBAHWIO, B TOM YUCJIE
COBITAJAIONINX C KOHTAKTaAMM TIIACTOB. DTO, BUAMMO, HE
CIIyJaifHO, TaK KakK 3KeJIe30 SIBJISeTCSI OMHIUM M3 HanboJee
MTOABVIKHBIX 3JIEMEHTOB, U B COCTaBe M3y4aeMBbIX OO
ero MHoro. KoHTaKkTbI TTeCYaHMKOBBIX TTOPOI I BHYTPH -
CJIOIiHBIE CPBIBBI, HEN30eKHO 00pasyloluecs MpU CKIa-
KOOOpa30BaHUU, SBJISTIOTCS OOBIYHBIMU KaHaJTaMW JIJIsT
TUIPOOKHCIIOB XeJie3a, KOTOPbIe BHOCATCS B TTOPOIBI
MMOA3EMHBIMU BOIAMHM pa3Hoi mpupoabl. COOTBETCTBEH-
HO TpaHU KyOWKOB, TTapajljie/IbHbIe HAITACTOBAHMIO, OT-
HOCHUTEJIbHO OOTaThI XeJe30M.

O0cyxneHne pe3yJbTaToB

OOmmuii aHalInM3 MaKpOCKIAAOK TaBPUUECKOH cepuu
ITOKa3bIBACT, YTO X OOJIMK CYIIECTBEHHO 3aBHCUT OT CO-
OTHOIIIEHUS B pa3pe3ax Irpy003epHUCTUX M TOHKO3CPHU-
CTBIX KOMIIOHEHTOB. B ciyuyae mpeoOiagaHusl KpyIHO-
3€PHUCTBIX pa3HOCTEeH (IIEeCYaHMKOB M aJIeBPOJIMTOB)
00pa3yloTcs YMEPEHHO KOHIEHTPUUYECKUE WU OJIM3KUe
K IIeBPOHHBIM CKJIAIKM, TIPUMEPBI KOTOPBIX ITOKAa3aHbBI
Ha puc. 1, A, b.

B Tonmax, rme OTHOCHUTETBHO penKue IIacThl Iecya-
HUKOB BKJIIOUEHBI B MOIIHBIE MAYKM TOHKO3EPHHUCTOTO
MmaTepuana (apTWUIMTOB M TOHKUX aJIeBPOJIMTOB), OHU
00pa3yloT yIUIMHEHHbIE ITOO00HBIE CKJIAAKW, C XOPOIIO
BBIpAXXCHHBIM HarHeTaHWEM HEKOMITETEHTHOTO MaTepH-
ajia B 3aMKHU 3Tux crpykryp (puc. 1, B, I'). B 6onbmmH-
CTBE CJTydaeB TaKOTO pojaa CKJIAIKU ITeCYaHUKOB TTOICTH -
JIafoTCSI 30HAMU CPBIBa (IEKOJIJIEMEHTAMM) B TNTACTUYHBIX
TOHKO3E€PHUCTHIX TTOPOAAX.

B Tommax ¢ mpuMepHO paBHBIM coAep:KaHUEeM KPYII-
HO- ¥ TOHKO3E€PHMCTHIX IMPOCIOEB (TP HEKOTOPOM TIpe-
00J1agaHUM TIOCJIeIHNX) MOTYT (h)OPMUPOBATHCSI CUCTEMBI
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Tab6numa 2

JlaHHble peHTreHo-(IyopecieHTHOrO aHAIN3a TpaHeii OPUEHTHPOBAHHBIX KYOMKOB U3 MECYAHUKOB CKJIATYaTOro Komiuiekca Jlonyzopan

Howmep
KyOuKa u Zr Sr Rb As Zn Ni Fe Mn Cr Ti Ca K Al Si Cl S
€ro rpaHb
1 (L) 176,03 | 165,57 | 68,05 | 28,30 | 95,89 | 245,20 | 51 555 | 618,15 | 105,80 | 4453 | 14541 | 11596 | 128 397 | 451849 | 1019 | 536
1(S) 155,08 [ 159,91 (59,37 | 25,72 | 91,17 | 219,95 | 45941 | 467,05 | 71,42 | 3824 | 10349 | 11543 | 161 785 | 450967 | 1030 | 619
1(Q) 187,30 | 160,42 | 54,13 | 22,80 | 79,12 | 235,55 | 40297 | 393,59 | 69,45 | 3620 | 11288 | 9157 | 132364 | 470371 | 844 | 1002
2 (L) 165,06 | 161,21 | 62,32 | 23,51 (133,31] 268,52 | 48 372 | 425,20 | 94,89 | 8515 | 10940 [ 11803 | 177239 | 430853 | 1316 | 666
2(S) 151,34 (162,73 | 64,92 | 26,22 {121,43| 263,92 | 46 927 | 468,45 | 80,91 | 3867 | 10315 | 12395 | 181761 | 443097 | 1155 | 645
2(Q) 326,241 160,09 | 53,91 | 26,52 | 95,38 | 248,97 | 44901 | 495,30 | 98,38 | 3954 | 13275 | 9770 | 144213 | 463 353 | 1834 | 1093
3(L) 159,84 | 163,74 | 59,26 | 22,87 | 96,37 | 276,84 | 48 416 | 580,40 | 68,44 | 5456 | 14965 | 9842 | 121 167 | 449 487 | 1620 | 1035
3(S) 177,29 | 163,23 | 64,36 | 27,27 | 96,35 | 261,87 | 53160 | 517,73 | 95,59 | 4146 | 12596 | 10 880 | 120 675 | 459 654 | 1075 | 1921
3(Q) 158,95| 161,49 | 55,70 | 24,42 | 97,25 | 256,38 | 50 116 | 427,76 | 103,28 | 4110 | 12840 | 11 355| 160 880 | 446 347 | 1211 | 2084

Tpumeuanue. Conepxanue ykazaHo B ppm. ConepxkaHue OCHOBHBIX ITOPOI000Pa3yIOLIUX 3IEMEHTOB OKPYIJIEHO 10 LEJ0YMCICHHBIX 3HAYEHUA.

P max

min

Puc. 12. TunuyHoe pacnpeneneHue cogepxxanus xene3a (Fe) u cepnt
(S) Mo CTPYKTYpHBIM ITOBEPXHOCTSIM IUIACTOB MecUyaHUKOB JloHy30paH-
CKOTO KOMIUIeKca. MaKcuMaibHble KOHIIEHTPALIMM XKeJle3a Ipuypode-
Hbl K TIOBEPXHOCTSIM HAILIACTOBAHMSI M TOCIOMHOTO CpbIBA, MaKCH-
MaJibHble KOHILEHTpAllMU Cepbl — K TIOBEPXHOCTSIM, OJM3KUM K
Pa3pbIBHBIM TIJIOCKOCTSIM TIOTIEPEYHBIX CKOJIOB

cuHGOPM U aHTU(HOPM, OOBIYHO CONPSIKEHHBIX ¢ CUHKU -
HeMaTUYeCKUMHU paspbiBaMU. CKIIaAKU B 9TUX CHCTeMax
HMMEIOT CBOeoOpa3HbIii 001MK. B eqMHBIX CKJIag4aThIX Ma-
KeTax OTHelbHbIe (DparMeHTbl MOTYT BBIMISIACTbh M Kak
KOHLIEHTpMYECKME CKIaaku (Kiacc 1), 1 KaKk mogoOHbIe
(knmacc 2), 1 gaxke Kak AMBEPreHTHBIE CKJIaAKW Kjacca 3
(puc. 1, E, X). Jlepopmupyroiiasicsi ToJiiila B 3TOM CIy-
yae, Mo wu3BecTHoMy ompeneieHuto JIx. TopaoHa
(Gordon, 1978), mpencraBisgeT co0oii He MaTepuan, a
KOHCTPYKIINIO, KaXIblii 3JIEMEHT KOTOpPO OTBeYaeT Ha
Harpy3ku mno-cBoemy. Camble MOILIHbIE MEeCYaHUKU Je-
MOHCTPUPYIOT XpYIKOILJIacTUYHOe NoBeaeHue. [ToMmumo
CKJIauaToro M3rubaHusl OHU pacKaJibIBalOTCS OMaro-
HaJIbHBIMU CKOJIAMM, KOTOPbIe OOJIbIIIEl YaCThIO 3aTyXa-
0T B COCEIHUX HEKOMIIETEHTHBIX CJIOSIX, HO MHOTAA 00-
pa3yoT MNJIWHHBIE TONEPEeYHble U3BUJIMCTHIC TPELIMHEL.
OpHEHTHUPOBKA 3TUX CKOJIOB IOKA3bIBAECT, YTO B OJHUX
CHUTyalLIMSIX MOIIHBIE TIECUaHUKH B KPBUIbSIX CKJIAJJOK pac-
TSITUBAIOTCSI, HO B APYTUX MCHBITHIBAIOT MPOIOJIbHOE
cxxarue.

ToHKue Tpociaou TecYaHUKOB OoJiee TUIACTUYHBI U
MOTYT CMMHAThCSI B 0oJjiee Y3KME WU OCTpble CKJIaIKMU.
Xpyrnkue aedopmaliiy 3TUX IJIACTOB MPeACTaBISHbI, Kak
MPaBUJIO, MOMEPEYHBIMU U AUATOHAJIBHBIMY TPELIMHAMU
¢ HeOOJIBIINM paCTSIKEHUEM BAOJIb I1J1aCTa.

AJeBpUT-apruIJIMTOBBIE TTOPOALI, 00pa3ylolue Iiia-
CTbl C TOHKOCJIOMCTOM TEKCTYpOM, MCIBITHIBAIOT IIPU i€~
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Puc. 13. CtpykTypHBIe MOIEIN CKIaA0K JJOHY30paHCKOTO CKJIAMYaTOro KOMILIEKCA:
A — CTPYKTYpHBIii MapareHe3 MOJEJIbHOM CKIaaK1 KOMILUIeKca; b — mpeanosaraemMasi OpUeHTUPOBKA OCEi IIaBHBIX HOPMAJIbHBIX (G) U TaHTEH-
IIUATBHBIX (T) HATIPSOKEHWH.
T — OCH KacareJIbHbIX HANPSKEHUH, G, — OCb [JIABHOTO CXATUS, G, — OCb [JIABHOTO PACTsKEHMUS; TIPOMEXYTOUHAsE OCb G, PACIIOJIOXEHA TOPU-
30HTaJIbHO ¥ HOPMAJILHO K TIJIOCKOCTH OCeM G, M G, (HE M0Ka3aHa); CKOJIOBbIE CTPYKTYPbI: R — cuHTeTHYecKkue ckoibl Punens, R” — anrturernye-
ckue ckojel Punenst, P—P-ckoibl, cMiMMeTprUHBIE CUHTETUYECKUM CKoJlaM Pumenst, Y — TiaBHBIE CKOJIBI

¢dopMaLIMu BHYTPUCJIOHOE TeUueHUWE B KaHalaX MEXIy
KOMIIETEHTHBIMU TIJIACTAMU, KOTOPOE B KPBUILSIX CKJIA-
JIOK COITPOBOXKAAETCSI MUKPOOPEKYMPOBAHUEM TIOPOI U
MOCIIOMHBIMU CpPbIBAaMM (IUIOCKOCTSIMM TEUYEHUsS), a B
3aMKax — 00pa30BaHMEM CKJIaJ04YeK HAaTHETAHUST Pa3HbIX
MaciTabos.

[ToBepXHOCTU CpBIBa, WU JEKOJJIEMEHTHI, TIPEICTaB-
JISTIOIKME COOOM MeXaHWYeCKU caabdble TOPU30HTHI, Ta-
pajuieJibHbIE CJIOMCTOCTH U pas3ie/siolire MOPoabl C pa3-
HOMl MHTEHCUBHOCTBIO JedopMaluii, TUIUYHBI IS
peruoHoB HanBuroBoil TekToHUKM (Bates, Jackson,
1984). Takue xe gepopMallMOHHBIE OCOOEHHOCTHU XapaK-
TEPHBI [JISI HUDKHUX 4YacTel KPYIHBIX OMOJI3HEBBIX CH-
creM. CTaHOAPTHBIX METOHOB Pa3IMYeHUS] HAJIBUTOBBIX
nedopManuii u nedopMaiii JOMEHOB CXKATHS OITOJI3HE-
BBIX CHCTEM He CYIIECTBYET, IIOCKOJBKY OHU (POpMUpPY-
I0TCS1 OTHUMMU U TeMM ke MexaHusmamu (Kane, Hodgson,
2011). Tem He MeHee BO3MOXKHBIMM, 10 HallleMy MHEHUIO,
pa3auyaroluMy TTpM3HaKaMU MOTJIU Obl ObITH JJIUTENb-
HOCTb AedopMalu, HaJudhe WU OTCYTCTBUE JIUTOJIO-
TMYECKUX TPU3HAKOB KPYMHOMACIITAOHOTO OIOJ3aHUS
U CTeNeHb COOTBETCTBUSI PETMOHAIBLHON TEKTOHUYECKOM
CTPYKTYpE.

B uzyyeHHbIX ckiiaguaThix Aepopmanusix JJloHyzopaH-
CKOI'0 KOMILJIEKCa BCEe YKa3aHHbIE OCOOEHHOCTU Pa3BUTHI
B IOJHOI Mepe. PHCYHOK M30TOH IS KOMITETEHTHBIX
MECYAHUKOBBIX CJI0EB OTBEYAET TUIY KOHIIEHTPHUECKUX
ckiagok (kinaccel 1A u 1B, mo Ixx. Pamcu), a mj1s1 HEeKoM-
METEHTHBIX aJIeBPOJIMT-apTWJUIMTOBBIX IIPOCIOEB COOT-
BETCTBYET ITIOJOOHBIM (KJIacC 2) ¥ AUBEPreHTHHIM CKJIad-
Kam (knacc 3). Ctuib CKIag4aTOCTU 3aBUCHUT, TTOMUMO
cocTaBa IMopoj, OT MOIIHOCTU IIJIaCTOB M XapakKTepa MX
nepeciauBaHusl. PuUTMuyeckoe caoXeHUE CKIaadaToit
TOJIIIY peau3yeTcsl B pUTMUUYECKOM CMeHEe THUIIa CKJIaa-
YaTOCTH T10 pa3pesy.

IIpakTHyecKu Bce CKIAAKU MMEIOT HAKJIOHHYIO oce-
BYIO ITIOBEPXHOCTh, MaJalolIylo Ha 1oro-3amnaia. Marepuain
HEKOMIETeHTHBIX CJIOEB BbIKAT U3 I0T0-3aMaJHbIX KPbLIb-
€B CKJIaJJOK B 3HAYMTEJbHO OOJbIIEH CTEMEeHU, YeM W3
CEBEpPO-BOCTOYHBIX, IPU COXPAHEHNUM MOIITHOCTH ITecya-
HUKOB. DTO MPUBOIUT K TOMY, UYTO OCEBbIE TOBEPXHOCTU
CKJIaZIoOK HE COBMAJAIOT C IJIOCKOCTSIMU 3aMKOBBIX OHC-
cekTpuc. s obpazoBaHMs TAKOM CTPYKTYPEI HEOOXOIMMO
TOTIOJTHUTENIPHOE CHABIMBAHUE, KOCOE K OCEBBIM TTOBEPX-
HOCTSIM CKJIaZIOK YU OPUEHTHPOBAHHOE MOJ OTHOCHUTE/b-
HO HEOOJIBLINM YIJIOM K «pa3kaThIM» CEBEPO-BOCTOUHBIM
KPbUIbSIM M TIOYTU HOPMAJbHO K <«ITOIXaTbIM» IOTO-3a-
MMagHBIM KPBUIBIM. BO3MOXHO, 3TO cAaBIMBaHUE CBA3aHO
C BpallleHMeM CKJIaJyaThiX MakKeToB (M COOTBETCTBEHHO
HUX OCEBBIX MTOBEPXHOCTEN) B CUCTEME NOBOJBHO KPYThIX
HaZBUTOB, CKOPEEe BCETO OObeIMHEHHBIX Ha TIyOMHE B €11 -
HBII ITOJIOTUI CPBIB C CEBEPO-BOCTOYHBIM HallpaBJICHUEM
HaJIBUTaHUS. AHAJTOTUYHBIE COOTHOIIEHUS JTOKATbHBIX U
peTMOHANIbHBIX CTPYKTYP OTMEUaJIUCh B CKJIaa4aThIX CUC-
TeMax Boicokoro Atnaca (Missenard et al., 2007), 3arpoca
(McQuarrie, 2004) 1 BO MHOTUX IPYTHX.

B npunoBepxXHOCTHOM CTPYKTYpe 3TO MPOSIBISIETCS B
TOM, YTO B CMSITUM CKJIaJ4aTOro KOMILJIEKCa CyIeCTBEH-
HYIO POJIb UTPAIOT TaHTEHIIMabHbIE HAMTPSIKEHUS, U CBSI-
3aHHbIE C HUMHU CKOJIOBBIE neopmanu. CKOIbl OOBIYHO
JIOKQJIM30BaHbl B 3aMKaX CKJIaJ0K M 00pa3yioTcs, BUIU-
MO, B Cilydae MeXaHUYECKONH HEBO3MOXHOCTH aKKOMO-
JUPOBaTh HAMPSIKEHUs 3a CUET MIACTUYECKOTO yBeJIude-
HUS KpUBM3HBI 3aMKa. B mpuexarux nepudepudeckux
MpPOCJIOSAX 3TO AedopMaLlMOHHOE COOBITHME MOXKET OTpa-
XKaTbcsl B (DOPMUPOBAHUM CKJIAAKW B3AYyTHUsI, HOpMaJlb-
HOM K MOBEPXHOCTH TJIaCTOB. Takue CKJIaAKW U3BECTHDI
MOJ Ha3BaHUEM «YLIU Kposinka» (rabbit-ear folds) (Mis-
senard et al., 2007).
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Ha Mogensix mokaszaHbl CTPYKTypHasl accoLMalus
CKJIaJI0K JOHY30paHcKoro Tumna (puc. 13, A) u npenmoa-
raemble MoJisl HaIpsSDKEHUH, o BO3IEHCTBUEM KOTOPBIX
o0pazoBajiach HabJogaeMasl B HACTOSIIIEe BpeMsl CTPYK-
typa (puc. 13, b). Il1aBHas och cxKaTusa UMeEeT OPUEHTU -
poBky 3103 250 — BCB 70, He cCOOTBETCTBYIOIILYIO IIpE/I-
CTaBJeHUSIM 00 o0IleM CyOMepHIMOHAIBLHOM CXAaTUU
paiiona BepxoBbeB bonpaka (ITaHos u np., 2009), koTo-
poe BEIPaXEHO B CYOIIMPOTHOW OPHMEHTHPOBKE PETHO-
HaJIbHBIX HaABUTOB. BO3MOXHO, 4TO B MO3auKe TEKTOHU -
yeckux OJIOKOB BepXOBbEB NOJMHBI boapaka ocHOBHOE
3HaYeHUEe ISl CTPYKTypoOOpa30BaHUSI MMEIOT JIOKaJb-
Hble AedopMalioHHble (akTophl. CyIIeCTBEHHYIO POJIb
B CTPOEHUM MOJEIbHON CKIaaKu JJOHYy30paHCKOIo KOM-
IJIeKca UMEIOT CKOJIOBbIE JedopMalivi, KOTOpble, COOT-
BETCTBEHHO UX MOJIOXEHUIO B CTPYKTYPE, COOTHOCSTCS C
HabopoM puneneBckux casuroB R, R’, P u Y, o6pazyio-
IIUXCS B 00CTAHOBKE TTPOCTOTO CABUTA 3a CUET KacaTesb-
HBIX HAIIPSKEHUM.

AHam3 GU3MIECKUX CBOMCTB MECYaHWUKOB, Cllaraio-
WX KOMIIETEHTHBIE CIIOM, TTOKa3aJd MX CKOPOCTHYIO U
F€OXMMUYECKYI0 aHU30TpoIuio. B 1ieJloM cKopocTHas
aHU3O0TPOIUs BbIpaxkeHa COBEPILIEHHO OTYETIMBO, HO HE
Bese paBHOMepHo. [1o Bceli BUIMMOCTH, BeJIMYMHA aHU -
30TPOIMUHU CBs3aHA KaK ¢ COCTaBOM, CTPYKTYpOW U Tiep-
BUYHOM CJIOMCTOCTHIO TAaBPUUECKUX OTJIOXKEHUI, TaK U C
X TIocjeayolei nedopMallmoHHON ucropueit. B 3aBu-
CHMOCTHU OT TTO3MIIMU U3MEPSIeMBIX 00Pa31IoB B CKJIaaya-

TOM CTPYKTYpe 3TH (DaKTOPHI MOTYT U YCHIIUTh, ¥ HENTpa-
JIN30BaTh APYT ApyTa.

B 11eJloM KOMITETEHTHBIE CIIOM (DOPMUPYIOT OOIIUIA
KapKac CKJIaayaToil CTPYKTypbl KoMILiekca JloHy3opaH,
B TO BpeMsI KaK HEKOMIIETCHTHBIE CJIOM TIOf Hee «IIOMI-
cTpauBatoTcs». CkiamauaTele aHCaMOJIM TakKoii MopdoJio-
My 1 neOpMaIMOHHON HWCTOPUU OTHOCAT OOBIYHO K
Uy (GJeKCYpHbIX cKiaaok teueHus (flexural-flow folds)
(Devis, Reynolds, 1996). MexaHu3MoM ux oGpa3oBaHusl,
Hapsiy CO CMEIIeHMSIMU MapayljieIbHO TpaHULAM CJIOS
BIIOJIb YaCTHBIX CPBIBOB, SIBJISIETCS T€UYCHE MEHEE BSI3KO-
TO MaTepHajia B MPOCTPAHCTBE MEXITY KOMIETCHTHBIMU
CJIOSIMU, TIPUBOJSIIEE K €ro HAaKOTUIEHUIO (YTOJILEHUIO)
B 3aMKOBBIX YJacTKaX M YTOHEHMIO Ha KPBUIbSIX. Jlajb-
Helilllee MepepacnpenejeHue MaTeprana MexXay KpbUlbsi-
MM CKJIAZIOK CBSI3aHO, BEPOSITHO, C BpallleHWeM CKJIamJa-
THIX ITAKETOB B CHCTEME pacIpeleeHHBIX B30POCOB,
Pa3BUTHIX Ha (DPOHTE TOCTATOYHO MOIIHOTO HaJBUTIA.

ABTOpBHI BBIpaxarmT IIyOOKyIO0 0J1arogapHOCTh CO-
TPYIHUKAM Treojiormyeckoro dakyiasreta MI'Y I1.A. ®o-
kuHy 1 }O.B. PocToBieBoii 3a IMOMOIIb B IIPOBEACHUU
JuToJIoruYecKux ucciaenoBaHuii, B.FO. BomoBo3oBy,
B.M. Jlagpiruny u PA. MuTtosiHy 3a IpeIocTaBIeHHYIO
BO3MOXHOCTh W3YYeHUsS (GU3NISCKUX U XUMHYECKUX
cBoiicTB 00pa3lioB, a Takxke B.C. MuneeBy u JI.W. [1aHo-
BY 3a KOHCYJIBTAIIMU 10 BOIpocaM cTpoeHus KaumHcko-
ro nogHaTus. ABTopbl Onaromapsat A.C. AnekceeBa 3a
LIEHHbIE PeIaKIMOHHBIE 3aMeYaHUsl, TTO3BOJMBIIUE CY-
IIECTBEHHO YIYJIINTh TEKCT CTaThH.
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MORPHOLOGY AND DEFORMATIONAL ENVIRONMENT OF LOWER JURASSIC
DONUZORAN FOLDED COMPLEX (SOUTHWESTERN CRIMEA)

Ark.V. Tevelev, E.A. Shmonova, Al.V. Tevelev

The Donuzoran folded complex was studied in the large outcrop of the Tavr Group (Triassic —
Jurassic) located in in a bank scarp of the Bodrak River (Bakhchisaray Area, Crimea, Ukraine). Tavr
turbidites are wrinkled there in a system of NW striking folds conjugated with synkinematic faults. It has
been established that competent turbiditic sandstones form the nearly concentric folds, whereas
incompetent fine-grained beds, taking separately, look in the same structures like similar folds. Sufficient
flow of deforming stuff from the fold limbs to their hinges is manifested more strongly into the western
limbs and less remarkably into the eastern limbs. It causes a mismatch in dipping between fold axial
plane and plane of interlimb angle bisector. There is suggesting that structures of the Donuzoran folded
complex belong to the flexural flow type developed in frontal zone of the rather large overthrust.

Key words: folded system, turbidites, Tavr Group, Crimea.
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