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AnexuH B.U., Tuxnueew C.B.

ycnosua oOPMUPOBAHUA U COCTAB
KNACTUYECKUX OAEK OOJINHbI PEKU CYKWUI1b
(CKMBOBAA 30HA BOCTOUYHbIX KAPTIAT)

Hzyuenvt ycrnosus zanecanus, MOp@HOI0O2US U COCMAB KIACMUYECKUX 0deK, NPopbléaio-
wux moawy @auuiesvlx omaodxceruti 0onunwvl pexu Cykunw (paiton cena bByonuwe). Makpo-
CKONUYeCKU U C UCHONb30BAHUEM NPO3PAUHBIX WAUPOE U3VUEeH MUHEPATbHBI COCMAS,
CMPYKMypa, MeKCmypa 2OpHuIX Nopoo, clazarowux oaiiku. Ilo mopgonocuueckum u
CMPYKMYPHLIM NPUSHAKAM 0AeK U mell GMeuaioujux nopoo YCMAHOGIEH UHbEKYUOHHbLU
Mexanusm eHedpenus oaex. 110 0aHHbIM MUKPOCKONUYECKUX UCCAEO08AHUL, YCMAHOBIEHO,
YMo OQuiKu CLONCEHbL ANIeBPONECUAHUKOM U ANEGPOTUMOM C K8APY-KAPOOHAMHbIM YeMeH-
mom. Buwisenenvl cywecmeennvle U3MeHeHUuss COCMasa U CmpyKkmypvl HOpoO 0aek 0au3u
KOHMAKMA ¢ eMeujarowumu nopooamu. XapakmepHoi uepmot nopoo Kiacmudeckux 0aex
a6ngemcs obozaujeHue ux 3aabOaAH008 KAPOOHAMHLIM U OPLAHUYECKUM BeUecBoM, a
maxoice yMenvuieHue pazmepa MUHEPAIbHbIX 3ePeH. YCcmanogieHbl MHO2OUUCTIeHHbIE MUK-
podehopmayuu MUHEPATbHBIX YACMUY 8 3d1b0AHO08bIX 30HAX 0deK, YMO YKa3vleéaem Hd
UHBEKYUOHHYIO NPUPOOY 0AeK 8 YCI0GUSIX CHCATNUSL.

N3ydeHunio kiacTU4ECKHX JaeK B YKpawHE B
HacTofAIIee BpeMsl yaAeseTcs Malo BHUMaHUS, B
3apyOeKHBIX H3JaHMUAX 3TOH TeMe IOCBALICHO
ropaszio Oosibiie pador. [leTaqbHO ONMUCaHBI MHU-
HEpaJbHBIN U IIOPOJHBIN COCTAB, CTPOEHUE, YCIIO-
BUS 3aJIETaHMS U CBS3b C [NIyOMHHBIMH TOPH30H-
TaMH, MEXaHU3MbI (OPMUPOBAHUS KIACTUYECKUX
Jaek [4-6].

[IpucyTcTBHE KIaCTHUECKMX JAaeK B Quuine-
BOM TOmme noauHBl peku CyKnmiab OTMEedanu
10.Buxore n U.by6nsix [2]. B CxuboBoii 30He
Bocrounbsix Kapmar ObUM  yCTaHOBIIGHBI He-
CKOJIBKO YYacTKOB C BBIXOJaMH KIJIACTHYECKHX
JTaeK — B MTOPOJIaX MEHWJINTOBON CBHUTHI BEPXHETO
najeorena y nmocenka CXomHHWIA, B KPEMHHUCTBIX
OTJIIOXKEHUsIX y cena PeiOHuK J{poroOsruckoro
paiioHa, B gonuHe peku Cykunb [3]. ABTOpHI yKa-
3BIBAIOT Ha HHBEKIIMOHHYIO MIPUPOJTY 3TUX JaeK U
CBSI3BIBAIOT MX (POPMUPOBAHHE C 3EMIICTPSICEHUSI-
mu. Ho cocraB, Mopdonoruyeckre u CTpyKTypHO-

TEKCTYpHBbIE TMPHU3HAKH MeXaHu3Ma (OpMHPOBa-
HUS KJIACTMYECKUX JaeK 3TOro paiioHa B yKa3aH-
HBIX paboTax He PacCMaTpPUBAIOTCS.

Heablo 510l paboThl OBUIO JETaTBLHOE H3y4e-
HUE YCJOBHMH 3aJleTaHMs, MOPOAHOTO W MHHE-
PaNBHOTO COCTaBa, CTPYKTYPHI M IPU3HAKOB, YKa-
3BIBAIONMX Ha MEXaHW3M (OPMHUPOBAHHS Kia-
CTHUYECKHUX JIacK B parioHe ¢. byonwuie (puc. 1).

Metoabl uccaenoBanuii. [loieBbie reosoro-
CTPYKTYpHBIE HUCCIIEIOBaHNS OOHAXEHHI TOPHBIX
mopoa ¢ oTOOPOM OPHEHTHPOBAHHBIX 00paA3IIOB
M3 KJIaCTHYECKHX aaeK. V3roTtomneHne mpo3pad-
HBIX W TIOJUPOBAHHBIX NUIH(OB U3 Pa3HBIX cede-
HUW JaeK, MHKPOCKONHWYECKHE HCCIEIOBAaHUSI B
OTPa)XEHHOM W TIPOXOZSIIEM CBETE 1O CTaHIapT-
HBIM METOJIUKaM ¢ GoTorpadupoBaHHEM.

Pe3yabTaThl moJieBbIX HaOJoaeHuii. Jlaiiku
B ponuue p. Cykuiab y ¢. byOHuiie panee Obuin
0OHapyXEeHbI OIHUM U3 aBTOPOM 3TOW CTAThH MPH
W3yYECHUH Me30CTPYKTyp ¢uinmieBoil tommu [1].
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Knactuyeckue nalkd mMpopbIBatOT MOPOJIbI MEHU-
JIUTOBOM CBUTHI BEPXHETO MaJICOTEHA.
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Puc. 1. Yuacmox ¢ evixooamu Kiacmuyeckux
daex 6 donune pexu CyKuib.

1 — Hacenennvie nynkmuol; 2 — peunas cemo; 3
— YYACTOK NPOSBACHUS KIACMUYECKUX OdeK.

L O

B rpanunax u3y4eHHOro ydacTKa OOHa)KCHBI
apTUJLTUTHI, aJleBPOJUTHI (BCTPEUAIOTCs pexe) U
cepple apaHUTOBBIE KapOOHATHBIE TOPOIBL. Ap-
THJUINTBl MTOJACTWIAIOT KapOOHATHBIE MOPOABI.
ITocnenHue B HUKHEN 4aCTH FOPU30HTA COJEPKAT
MPOCIION KaBepHO3HOIO TEMHOCEPOro oOoraleH-
HOTO OpraHMYEeCKUM MAaTEepHaJiOM H3BECTHSIKA.
[Toponp! 3ameraroT MOHOKJIMHANBHO C TaJ€HUEM
Ha toro-3amnaj (asumytsl mageHus 200-220°) moxg
yraom 20-30° (puc. 2).

BrisiBieHs! 8 KIacTUYECKUX /J1aeK MOIIHOCTBHIO
3-12 cM. B 10)KHOM HaIpaBJICHUH JAWKU BBIXOJISAT
3a mpeJiesibl OOHAXEHHUS B PyCJIO PEKH, a B CeBep-
HOW 4acTH OOHaXEHUSI EPEKPHITHl PHIXJIBIMH OT-
JOKeHUsIMU. J[aiKu IPOpBIBAIOT APTWILIUTEL U
kapOoHaTHble Topoabl. [lonmamistomiee ux 060Jb-
IIMHCTBO UMEET CEBEPO-3aM1aJHOE MTPOCTUPAHUE U
MPOCIIEKUBAETCSl Ha paccTosgHue oT 2 mo 15 m.
A3MMYTBI TIPOCTHPAaHUS JaeK W3MEHSAIOTCA OT
295° no 345°, npeobnanarot 3HaueHus 320-345°,
Bonpmas gacte maek mMeeT 1oro-3amnagHoe maje-
Hue c¢ yraamu 60-80°. Yacte xapakTtepuszyercs
CEBEpPO-BOCTOUHBIM MaJ€HUEM O yriaamu 55-70°
(puc. 2).

[oneBoe m3ydenue GHopMbl JlaeK, UX TETPO-
rpaMuecKoro CocTaBa W B3aUMOOTHOLICHHUS C

BMEMIAOIMMHU TTOPOAAMH TIOKA3all0 CIIETYFOIIee.
MoIITHOCTh ¥ HAIPaBJICHUE MAJICHUS OTACIbHBIX
JlaeKk MeHsierca mo mpoctupanuto. [lo merporpa-
(uIeckoMy COCTaBy MalKM OTIMYAOTCS: OOJB-
IIMHCTBO UX CJIOKEHBI MEIKO3CPHUCTHIM Iecya-
HUKOM C TIEpPEeXOJOM B aJlieBpoiMT. B cocraBe
naiiky Ne 5 oTMeuaeTcsi BBICOKOE COJIepKaHue
KapOOHAaTHOTO MaTepHualia, YTO MPOSBISAETCA IO
PEeaKIK ¢ COJNISTHOU KUCIOTOH.
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Puc. 2. Cxemamuyeckuil 2eeono2udeckull niaH
YUACMKA 8bIX0008 KIACMUUECKUX OdeK.

1 — noxposuvie omnodicenus; 2 — xapooHam-
Hble nopoobl; 3 — apeunaumol; 4 — Kiacmuyeckue
Oatiku u ux Homepa (8He macwmaba); 5 — se-
MeHmbl 3a71e2aHUs NAACHO8 BMeWaouwux nopoo u
oaex; 6 — paspuvigroe Hapyuienue, 7 — mecma om-
bopa opueHmuposanHvix 00paA3xyO8 011 MUKPO-
ckonuueckux uccredosanui; 8 — pexa Cyxkunv u
Hanpasiexue ee meyeHus.

Onna u3 Hamboliee MOIIHBIX KIACTHYECKHX
naek (Ne 3) mMmeeT 4eTKO MPOSIBIICHHOE 30HATBFHOE
crpoenue. [Ipu3ansbanmoBas ee 4yacTh MpeCcTaB-
JIeHa KPEMHEM TEMHOCEpPOIO JI0 YEpPHOI'0 IBETA.
Brons 3anbp0aHioB oTMeudaeTcsl 00eIeHHe TOPO/T
naku. LleHTpalbHYI0 4YacTh JallKu claraer
KPEMHHCTHIN TIECUaHUK CEpOro IIBETA.

Nzyuyenne matiku Ne 3 1Mo mMpocTHpaHHUIO T103-
BOJIWJIO YCTAaHOBUTH M3MEHEHHSI €€ MOIIHOCTU U
HampaBjeHUs] TNaJCHUS IIOCle TMEPEeceucHus ¢
CyOImMpoTHBIME TpetuHaMu. O4YeHb XapaKTEePHbI
B3aMMOOTHONIECHHS 3TOM JAaWKHW C BMEIIAIOIIMMU
€e aprujUiuTaMu. OJIEMEHTHl 3ajJeraHus TOH-
KOCJIOMCTBIX aprUJJIUTOB HA KOHTAKTe C JalKoOU
No 3 pe3ko MEHSIOTCS, UX MPOCION KPYTO H3TH-
OaroTcs moj maliky, yka3blBas 3TUM Ha MHBEKIIU-
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OHHBI MEXaHW3M W HAIIPABJICHUE €€ BHEAPEHUS
(puc. 3). Jlaiika Ne 3 cmemniaer TpemuHy CyOIm-
POTHOTO IPOCTUPAHHUs HA HECKOJIBKO CAHTHUMET-
POB IO THITYy PABOTO CABUIA, IIPU 3TOM TpEIIUHA
u3rubaeTcs moj MpaBblid CABUT. JTa TEKTOHUYE-
CKasi TpelIMHa NpPOCTUpaeTcs B CYOIIMPOTHOM
HampaBiieHuN Ha paccrosane Oomee 20 m. K Bo-
CTOKY OT faiiku Ne 3 oHa B CBOIO OUepeIb CMeTla-
eT ApYrue KIaCTU4YeCKre JalKU MO THUITY IPaBOro

CIIBUTA.

Puc. 3. Xapaxmep e63aumoommuouieHusie Kia-
cmuyeckoli oatku Ne3 ¢ emewjarowumu apeuiiu-
mamu, YKa3vlearowull Ha UHBEKYUOHHBIL MeXd-
HU3M U HANpAgleHue 6HeOpeHust 0atiku

[o ycnoBusiM 3aneranusi U neTporpaguyecko-
My COCTaBYy HECKOJIbKO OTiH4aeTcs naiika Ne 5.
Omna npopbIBaeT TOJIBKO KapOOHATHBIE TOPOABI U
CJIOKEHA 3€JIEHOBATO-CEPON TOHKO3EPHHUCTOM IO-
poOIoil, BCKUMAOUIEH MOJ JESUCTBUEM COJISIHOW
KHCIIOTHL. JleTanbHOE U3ydEHUE ¢ TOMOIIBIO JTYTIBI
MoKa3ajo, 4yTo MOpoJa NMpoHH3aHa OOJBIINM KO-
JIMYCCTBOM MHUKPOTPCIUINH, 3allIOJTHCHHBIX Kap6o-
HaTHbIM MarepuanoM. Jlalika mpociexeHa Ha
paccrosiHuu Ooiee 15 M, MOIIHOCTH ee 5-6 cM,
asumyT mnpoctupanus 305°, mageHue KpyToe Ha
oro-zanaj. Jlius Hee XapakTepHO 30HAJIbHOE
ctpoenue. Ilo pesympTaTaM MaKpOCKOINHYECKHX
HAOJIONEHNH, OCHOBHYIO YacTh €€ COCTaBIISIeT
3€JI€HOBAaTO-Cepasi TOHKO3EpHHUCTas I0poJa, B
KOTOpO# HaOMIONAOTCS MEJKHE 3eJICHBIE BKIIIO-
YeHMs riaykoHuTta pasMepoMm no 0,5 mm. Ilpu-
KOHTaKTOBBIE YaCTH JAHKH CIIOKEHBI TEMHOCEPOU
JI0 YEPHOI'0 NOPOJIOH ¢ Gosiee BHICOKUM COZEprKa-
HUEM TJlayKOHHUTa. TeMHBIN LBET CBUAETEILCTBY-

€T O IOBBIILIEHHOM COAEPKaHUH OPTaHUYECKOTO
BEIIECTBA.

W3 marepuana maiiku Ne 5 ObLT M3roTOBIICH
MIOJINPOBAaHHBIA 00paserl, XapaKTepH3yIOIuil ee
TOPU30HTAIBHOE U BEpTUKAIbHOE ceueHue. PoTo-
rpadus MOIMPOBAHHOW MOBEPXHOCTH BEPTHKAIb-
HOTO Cpe3a, OPUEHTHUPOBAHHOI'O BKPECT IPOCTHU-
paHus naiiku mokazana Ha puc. 4. ®dororpadus
[oJlyuyeHa IyTeM CKaHWPOBAHMA IMOJIMPOBAHHOMN
oBepxHOCTH. M3yueHne moiaMpoBaHHOTO 00Opas-
La IO3BOJMJIO YCTAaHOBHUTb HECKOJBKO BayKHBIX
0coOeHHOCTEH cocTaBa U CTPYKTYphI fJaiiku Ne 5.
KpaeBbie yacTi galikul CyIIIeCTBEHHO OTIMYAOTCS
OT €€ OCHOBHOI'O Tejla 3HAYUTEIbHO MEHBLINM
pa3MepoM YacTHIl U CYIIECTBEHHBIM OOOTaIlleHH-
€M TIOpPOJIbl OpraHuvecKuM MarepuaioM. Mopdo-
JIOTUSL JTUX YacTeil JaliKM 4eTKO yKa3bIBacT Ha
WHBEKLIMOHHBIA XapakTep BHEAPCHHS TOHKO3Ep-
HUCTOTO OOOTAalIEHHOTO OpPraHUKOW MaTepHhaia
cHU3y BBepx (puc. 4, neBas 4actp). Kak otmeua-
JIOCh BBILIE, B OCHOBAHWHM TOPH30HTa KapOoHAT-
HBIX MOPOJ] B TPaHUIAX HU3YUYCHHOTO OOHAKEHHUS
oOHapy»XeH MPOcIol KaBEpHO3HOH Mopojsl, 000-
TaleHHOM OPraHN4YeCKUM BEIECTBOM. DTOT BaKT
U CTPYKTYpHBIE, MOP(OIOTHIECKHE OCOOCHHOCTH
NpU3aJIb0aHIOBOM YacTH Jaiiku Ne5 sBISrOTCS

MIOATBEPXKJACHUEM HWHBEKIIMOHHOTO MEXaHU3Ma
BHEAPEHHUS AaliKU B TOJILY (hiuIIa.

Puc. 4. Hanpasnenue unvexyuu mamepuana 6
3anvbande oatiku NoJ.

Tlonuposanuwiti obpasey, 8epmuKaibHoe ceye-
HUe 8Kpec NpOCMUpanus 0atku, pasmep wmygpa
1,7%3,5¢cm).

1 — Hanpaenenus unveKyuy mMamepuana OatKuy
8 ee 3a1b0aH00601 Yacmu, 2 — 30Hbl 3a1b0AHO08
oaiixu, 0602aweHHble OpP2AHUYeCKUM Mamepua-
Jiom; 3 — OCHOBHAA Yacmb meaa Oauku.
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Pe3yabTaThl MHKPOCKONMMYECKUX HCCJIEN0-
BaHuid. 13 Tpex naek ObU 0TOOpaHBI OPUCHTH-
poBaHHbBIE 00pa3llbl M U3rOTOBIICHBI MPO3PAYHBIC
W TIOJHUPOBaHHBIC [UIM(BI, XapaKTEePU3YIOIIUE
MOPOJIbI KPAaeBbIX M IIEHTPAJbHBIX YacTel Jack, a
TaKKe MX BEPTHKAIbHBIC U TOPU3OHTAJbHBIC Ce-
YCHUSI.

Pe3ynbTaThl MUKPOCKOIUYECKUX HCCIIE0Ba-
HHI TTOKa3aJH, YTO OOJIBIIMHCTBO KIACTHYECKUX
JIACK CJIOKEHO aJIeBPOJIMUTAMH M aJIeBpPOTICCYaHU-
kamu. lleaTpanpHas gacte maiiku Ne 3 cioskeHa
aJIeBpOINECYaHUKOM (puC. 5), 3anp0aH — aIeBpo-
JUTOM C TPOKUIIKOBOW TeKcTypo# (puc. 6). Tek-
CTypa OCHOBHON Macchl TOPOJBI MAacCHBHAs,
CTPYKTYpa aJeBpPOJIMTOBAs, aJeBPOIICAMMHUTOBAS,
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TcaMMUTOBas, cpenHecoprupoBanas. Comepika-
Hue 000MKOB 65-70%, riementa 35-30%. Mune-
palibHBIA COCTAaB MOPOJ Pa3HbIX CEUEHUU AailKku
No 3 mnentnden. OCHOBHBIE MHHEPAIBl — KBapII
(70-80 00.%) u rnaykonut (4-15%); B HEOOIb-
IIOM KOJIMYECTBE MPHUCYTCTBYIOT IUIArHOKJIa3,
MUKPOKJIMH, CEPHUIIUT, MyCKOBHUT, T€TUT, PYAHBII
muHepan (xaxmgoro ot 0,5 mo 5%). Llement
KBapl-kapOoHatHeii (kBapua 20%, kapOoHaTa
80%) koHTakTOBO-0a3aybHBINA. CTpyKTypa Lieme-
HTa MHKporpaHoOjacToBas. B mopome maiiku
BCTPEUAIOTCS BKJIFOYCHUS OPraHUYeCKOTO Bellle-
ctBa (puc. 5a). YacTuipl kBapia UHOT/Aa KOPPo-
JMUPOBAHBI M Pa3OUTHl MUKPOTPEIINHAMH; Xapak-
TEPHO €ro BOJIHUCTOE MOoracaHue.

oe ceYyeHue

YeHuUe

Puc. 5. Ocobennocmu MuHepanbHO20 cocmasga u CMpyKmypvl nOpoobl, Cla2anwell YyeHmpaibHyio

yacmo oauku Ne 3.

a, 8 — benoe — Keapy, 3eneHoe — 2NAYKOHUM, YEPHOe — OPCAHUYECKOe BeuecmBo;

8, 2 — 6CE OMMEHKU Cepoeo 00 YePHO20 — KBApY, YEpHOe C OBOUHUKAMU — NIASUOKIA3, YGEMHOe —
KapboHamul.

Ipoxoosuyuil ceéem; be3 anaruzamopa (a, ) u ¢ anaiuzamopom (0, 2).
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Puc. 6. Ocobennocmu MUHEPAIbHOZO COCMABA U CMPYKMYPbL HOPOObL, cllazarouell 3aib0aH008yH0
yacms datiku Ne 3 (copuzonmanvHoe cevenue 8Kpecm npoCmupanusi OauKu).
a — benoe — keapy; 3eneHoe — 2nAyKOHUM, ceemiaocepoe 00 Oypoeo — KapOOHamul U OP2AHUYECKOe

seulecmeo, 4eprHoe — opeanuvecKkoe 6eecmeo,

O — 6ce ommeHKU cepo2o 00 YEPHO2O — K8ApY, YEemHOe 00 MeMHOOYPO20 — KapOOHamsl U OpeaHu-

ueckoe seujecmeo.

Tpoxoosuyuii ceem; be3 (a) u ¢ (6) ananuzamopom.

B 3oHe 3anpbannma naiiku pasMep OOJOMKOB
YMEHBIIIAETCSI, KOJUYECTBO LIEMEHTa BO3PACTaET
1o 50% wu Gozee. 3nech HECKOIBKO M3MEHSETCS
cocrtaB 1ieMeHnTa — Ha 80% OH mpeacTaBiieH opra-
HUYECKUM BEIIECTBOM M THIPOKCHIAMH JKele3a,
20% cocTaBiIAIOT NPOXKWIKH KapOoHaros. Lle-
MEHT MOPOBO-0a3aibHbIN, CTPYKTYpa €ero amopod-
Has. B aToit 30HE 0COOCHHO MHTEHCHUBHBI MUKPO-
nedopmanyu (puc. 6). OTMedeHHbIE 0COOEHHOCTH
VKa3blBalOT Ha CXAaTHE, B YCJOBUSX KOTOPOTO
MPOMCXOJIIIIO BHEIPEHUE ]AK B TOJILY (IIHIIA.

N3yueHne MUHEPAIBHOIO COCTaBa U CTPYK-
TYpPHO-TEKCTYPHBIX OCOOCHHOCTEH IMOpOJI IalKu
No 6 mokazanu, 9YTO OHH MPEACTABICHBI AIEBPO-
mutoM. TekcTypa mopoJibl MacCUBHasl, CTPYKTypa
QJIEBPOJINTOBAsl CpeAHe copTupoBaHHas. OOnOM-
ku coctaBisgaioT 60%, uemeHT — 40% obnema mo-
pousl. O6oMku HeokaraHHbie (80%) c1abo oka-
taHHble (19%), okaranHsle (1%); npeacTaBieHsl,
B OCHOBHOM, KkBapiieM (93,5%), conepxaHue ria-
ykoHuTa a0 4%; Apyrue MHUHEpalbl: pyJHBIE —
1,5%; umarunoxmnasz — 0,5%; mupkon — 0,2%; cepu-
uut — 0,2%; myckoBut — 0,1%.

ConepxxaHue KBaplia B IIeMEHTE TIOPOAbI Jiaii-
ki Ne 6 (mo 80%) 3HAYUTETHHO BBINIC aHAJIOTHY-
Horo nokazarens gaiiku Ne 3. Cogepxanue opra-

HHUYECKOTO BEIIECTBa 371ech gocturaeT 15%, xap-
O6oHaTa — 5%. llemenT OazanbpHBIN, CTPYKTypa €ro
MHUKpPOTPaHOOIACTOBAS.

Haiika Ne 5 ornmuaercst oT ApPYrux JHaek He
TOJIBKO YCJOBUSIMH 3aJIeTaHusi, HO COCTaBOM,
CTpyKTypoi nopozs! (puc. 7). IlpuzansbanmoBas
€€ 4acTh JOCTHraeT MOIIHOCTH | ¢M M OTINYaeT-
Cs OT OCHOBHOW YacTH 3HAYHTEILHO MEHBIIHM
pa3mepoM 0OJIOMKOB U 0oJiee BHICOKUM COZIEpKa-
HUEM OpraHUYecKoro BemecTsa. M3 opueHTHpO-
BaHHBIX O0pa3loB Jalku ObUIM HM3TOTOBJICHBI
Mpo3payHble W OJWH TOJMPOBAaHHBIN HUIUQ.
MUKPOCKOITMYECKOE M3YUYEHHE MOBEPXHOCTH II0-
JUPOBAHHOTO HUTU(A, OTPAKAIONIETO BEPTUKAIb-
HOe cedeHue aaiku Ne 5, MO3BOJMIO YCTaHOBUTH
PE3KUi Mepexo OT ajeBpONecYaHNKa OCHOBHOTO
TeJla K ajleBpPOJIMTY B 3aib0anae naiiku. B mopone
HAOJIOMAIOTCSl MYCTOTBl M MHKPOTPEIIUHEI, 3a-
MOJTHEHHBIE OpraHUYecKUM BemecTBOM. OTMmeue-
Hbl W30METPUYHBIE 3epHa mupura (puc. 7a, 0).
Bbut oOHapyskeH Tak:ke MarHeTHT B BHJIE OTICIb-
HBIX UJIMOMOPGHBIX BBIICICHUIH W B BUJIE BKIIIO-
yeHu# B kBapue. OTMeUeH TakKe I'eTUT U BETBU-
cThle, aMmopdHbIe arperaTel Mapkaszuta. Kommue-
CTBO PYAHBIX MHHEpAJIOB B 3aJb0aHIOBON 30HE
Oosnblie, 4eM B OCHOBHOM TeJle IaiKu.
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Puc. 7. Usmenenue cocmasa u cmpykmypol nopoo oatiku Ne 5 npu nepexooe om ee 0CHO8H020 mead
K 3a160aH008601 30He.

a, b — eepmuxanvbHoe ceuerue 0alku, cepoe — Keapy, memMHocepoe — KapOoHamHblll YemMenm,

6-€ — 20PU3OHMATIbLHOE CeueHUue OCHOBHO20 mea (8, 2) U 3aabbandosoll 30ubl (0, e) oaiiku, 8, 0 — be-
J0e — Keapy, O6ypoe 00 memMHOCepo2o — KApOOHAMbL C OPSAHUYECKUM BCUECTNBOM, 2, € — BCe OMMEHKU
€epo2o 00 YePHO20 — K8apy, MeMHOOYpoe — KapOOHAmbl U OP2AHULECKOe e eCmEo.

Ompaoicennwiii (a, 6) u npoxooswuil (6-¢) ceem, b6e3 (a-6, 0) u ¢ (2, €) aHAIU3AMOPOM.

[Ipy MHKpPOCKOITMYECKOM H3YYEHHH IOPOJIBI
nmaiku Ne 5 B pOXOASIIEM CBEeTe€ OBLIO YCTaHOB-

pOTIECUaHUKOM MAacCHBHOW TEKCTYPHI, aieBpoIll-
JICHO, YTO OCHOBHOE €€ TEJIO MPECTABICHO AJICB-

CaMMHUTOBOM CpPEIHECOPTUPOBAHHONW CTPYKTYphI
(puc. 7B, 1). O6nomku cocraBisiror 70% obbema
10
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moponsl, iemeHT — 30%. [lo cremenn oxaraHHO-
CTH OOJIOMKH pacIpeesieHbl TakuM 00pa3oM:
oxkatanHele — 71%, cmabo oxaranuele — 20%,
HeokaTanHble — 9%. LlemMeHT KBapi-kKapOOHATHEII
(kapbonara — 90%, kBapua — 10%) KOHTaKTOBO-
0azanbHblifl. CTPyKTypa LIeMEHTa — KpUCTaIhye-
cKasl, memuToMopdHas, rpaHoOIacToBasl.

B moponax 3amn0aHmoB malku (puc. 7 m, €)
OTMEUaeTCs YBEIWYCHUE KOJIMYECTBA LEMEHTa, a
B €ro cocTaBe KapOOHATHOTO MaTeprajia M opra-
HMYECKOIo BellecTBa. B mopomax 3Toil yactu
JNaiKi yCTAHOBJCHO TMOBBIIIEHHOE KOJIMYECTBO
pyasoro matepuana (okono 4%). IlposiBneHsl
MHOTOUYHCIICHHBIE TEKTOHWYECKHE MHUKpoehop-
MallUd — MHUKPOTpEMHbl U Mukpocusuru. llo-
CIIEIHAE CMEINAIOT (parMeHThl Pa3HBIX 3EpeH
KBaplia B OJHOM HAlpaBJICHHWH, YTO MOXKET yKa-
3bIBaTh HAa HEOOJBIITYI0 TOPHU3OHTAIHHYIO COCTaB-
JSIONIYI0 BHEAPCHUS MaWKU B TOJILY (IIMIIA B
ycloBusix cxarus (puc. 7e).

O0cy:x1eHue pe3yabTaTOB M BbIBOABI. [lo-
JIEBBIE T€0JIOTO-CTPYKTYPHBIE HCCIEeJOBaHUs TIO-
Ka3aJid, 4TO KJACTUYCCKUE Jaiiku paiioHa ¢. byO-
HUIIIE TEePeceKarT apTriUINTEl W KapOOHATHBIE
mopoAbI MEHUJINTOBOMN CBUTBI BCPXHEro rajacore-
Ha. MomHocTs faek oT 3 10 12 cM, npocTupanue
ceBepo-3amagHoe, MaJeHne OOJBIINHCTBA IO
KpYTBIMH yTJIaMH Ha foro-3amnan. OTmeuaercs u3-
MCHCHUC HAIIpaBJICHUA MaJACHUA JACK 110 MMPOCTHU-
paHUIO TIOCNIE MEepeceYeHrs WX TEKTOHUYECKUMU
TpeIHHAMH.

Brosb 1aek yCTaHOBJIEHBI CBUTOBbIE CMEIlIE-
HHUs pa3pbIBHOIO HapylleHusa. B cBow ouepens,
BJIOJIb TEKTOHHUYECKOH TpPEIIWHBI CyOITHPOTHOTO
MIPOCTUPAHUS YaCTh Ta€K UCTIBITAIH CMEIIEHUE 110
THIY NIPaBOTO CABHTa. DTH (QaKThl yKa3bIBAIOT HA
HaIMYUE XPYNKUX AeQopManuii Iaek mocie ux
BHEJIPEHUS B TONIY (DITUIIA.

VYcTraHOBNEHBI XapaKTEepHbIE B3aHMMOOTHOIIIE-
HUA JacK C BMCIIAOIIMMU WX TCJIaMH aprujuiv-
TOB, TIPSIMO YKa3BIBAIONIMMH HAa WHBEKIIMOHHBIN
MCXaHMU3M BHCAPCHUA [Ja€K B BCPTUKAJIbHOM
HaIrrpaBJICHUU.

[Ipyn MakpoCKONMWYECKOM H3YYEHHH IOJIUPO-
BaHHOrO o00pasla, XapakTepU3YIOLIETO0 BEpTH-
KajabHOE ceueHue Jaku Ne 5, moiydeHo mnoj-
TBEpPXKIIEHHE OSTOTO0 MeEXaHW3Ma B 3anb0aHaax
Jaiiku. 311eCh yCTaHOBIIGHBI CTPYKTYPHBIE TpH-
3HaKM BHCIAPCHUA MaTc€puajla B HaIlIPpaBJICHUN

CHHU3y BBepX. J(OTOTHUTENHHBIM TOATBEPIKICHHU-
€M HHBEKIIMOHHOTO MeXaHu3Ma (OPMHUPOBAHHUS
JAeK SIBISIETCS TPUCYTCTBHE B IOACTHIIAIOIIAX
IIOpO/Iax MPOCI0sA, 00OTAIEHHOTO OPTaHNIECKUM
BEIIECTBOM M oOoralieHue 3a1p0aHI0B JaeK STHM
BemiecTBOM. Kpome TOro, oTrmedaercss pesKoe
YMEHBIIIEHHE pa3MEpPoOB 3€pPeH MUHEpajIoB Ha
KOHTAaKT€e C BMEUIAIOIIEeN NOPOa0H.

[To maHHBIM MUKPOCKOTHMYECKUX HCCIIEI0BA-
HUM, TTOPOJIbI, Clararolue J1aku, Mpe/ICTaBIeHbI
aJIeBPOTIECYaHUKAMI W AJIEBPOIUTAMH C KBapIl-
KapOOHATHBIM IIEMEHTOM. AJICBPOJIMTAMH YaIle
MIPEJICTABICHBI MPU3AILOAHIOBBIC YaCTH JIacK.
31ech ke OTMeUaeTcs MOBBIMIEHHOE CO/IepIKaHne
KapOOHATOB U OPraHU4ecKoro BeiecTBa. Kpome
TOro, B 3ajb0aHIax JacK HaONIOJAr0TCsS MHOTO-
YHCIIEHHbIE MUKpOJehOopMaIli 3€peH MHUHEpa-
JIOB, BBIPQKEHHBIE MPOXKIIKAMUA, MHKPOTPEIIH-
HAMH U MHKDPOCJIBHTaMH C BHJIUMBIM CMEIIECHUEM
(hparmMeHTOB MUHEpaIBHBIX 3epeH. [ledopmupo-
BaHHBIE YaCTHUIIBI KBapIla XapaKTEPU3ZYIOTCS BOJI-
HUCTBIM TOTaCaHUEM MPU HAOJIOJCHUM C aHAJIU-
3aTOpOM.

Bce 3t ocobeHHOCTH yKa3bIBAIOT Ha 00pa3o-
BaHUE JIa€K B YCIIOBHMSX C)KAaTHs, KOTJa OTHOCH-
TENBHO IJIACTUYHBIA MaTepuaj 3ajJb0aHI0B Jack
(kapOoHaThl + MeNKHe 3epHa + OpraHUYecKoe
BEIIECTBO) OOJierdyasl WX BHEAPEHHE B TOJIIY
(auina Mo CUCTEME TEKTOHUYECKHX TPEIIMH Ce-
BEpO-3aMaJIHOTO MPOCTHPAHHUS.

dopmupoBaHHe OJArONMPHUATHBIX  CTPYKTYP
JUTISE BHEIPCHMSI KITACTUYECKUX JACK MOXKET OBITh
CBSI3aHO KaK C 3EMIICTPSICEHUSIMH, TaK U C OCO-
OCHHOCTSIMH TIOJNIEH HampsDKeHUH u nedopMaruit
aNBPIUHACKOTO dTama TeKToreHe3a BocTOYHBIX
Kapmar.
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AJIbOXIH B.l., TIXNNIBELUb C.B. YmoBu ¢hopMmyBaHHA Ta CKNnag KNacTUYHUX Oanok
gonuHun piku Cykinb (CknboBa 3oHa CxigHux Kapnar).

Pestome. B Cxubosiii 3oni Cxionux Kapnam y nopooax meninimogoi ceimu 6epxHb020 naneozeny Ha
0eKiNbKOX OLIAHKAX 6CMAHOBNEHT 8UX00U KIACMUYHUX OatioK. ¥ medcax dinsnku nobausy c. byonuwe 6
Odoauni piuxu CyKine Oyau 0emaibHO GUGHEH] YMOBU 3AISL2AHH, CKIA0 | MeXanism gopmysanns 8 Kkia-
cmuYHUX 0auoK. 3a OauumMu NONLOBUX 2e0]I020-CHPYKMYPHUX OOCHIONCEeHb, 0YI0 BCMAHOBIEHO, WO
KAacmu4si OauKy nepemuHames 8epcmeu apeinimis i KapooHamuux nopio MeHinimogoi ceimu. Jlatiku
Maoms NIGHIYHO-3aXI0He NPOCMS2aHHA I 6 OLIbUOCMI 6UNAOKI6 Kpyme NAOIHHS 8 NIBOCHHO-3AXIOHOMY
Hanpamky. Yacmuna 0atiox 3MinIO€ HANpsAM NAOIHHA HA 360POMHUL NICIS Nepemuny MeKMOHIYHUMU
mpiwunamu. B3006xc mpiwunu cyoumupomno2o npocmsaeants Yyacmuna 0atox 3a3HAna 3MiueHHs no
MUny npasoeo 3cysy, Wo 6KA3VeE HA Kpuxki oepopmayii oatiok niciis ix 6KOpIHeHHs 8 MOoswy ¢haiuLy.
Bemanoeneni xapaxmepni niosopomu  eMicHUX apeinimie ni0 KiacmuuHi Oaliku, WO 6KA3ye Ha
iH exyitinutl Mexauiam ix (popmyeanHs ma HanpsIm 6KOPIHeHHs 3HU3Y 0o2opu. Makpockoniune 6uGYeHHs
NONPOBAH020 3PA3KA, AKUL XAPAKMEPUIYE BEPMUKATIbHUL nepemut 00HI€l 3 0aioK, 00360AUN0 & 3d/b-
OarHOI Oatiku 6CMAHOBUMU CMPYKMYPHI 03HAKU [H €KYIIHO20 Xapaxmepy il 6KOPIHeHHS 6 KapOOHamHi
Nnopoou 8 HANPAMKY 3HU3Y 0020pU. 3a OaHUMU MIKPOCKORIUHUX 00CNIONCeHb, NOPOOU OalioK 8i0HeceH]
00 anesponicKosUKi6 i anesponimis 3 Keapy-KapoOoOHamMHUM YeMeHmom. Aneeporimom yacmiwie cxuae-
Hi npu3anb6ando6i yacmunu 0aok. MinepanvHi yacmuHKy yemenmy npeoCmaegieHti, 20J106HUM YUHOM,
K8apyoM, Xapaxkmepuzyliomuvcs pi3HUM cmyneHem oxkamauocmi. B 3anvbandax Oatiok 6i03Hauacmucs
3MEHUIEeHHS PO3MIDY MIHEPATIbHUX 3epeH, 30a2aueHHs yux OLIAHOK OP2AHIUHON PEYOBUHON, 30iNTbUEHHS
eMicmy KapOOHAMHUX MIHepAnie y yeMeHmi nopoou ma YucieHHi Mikpodepopmayii mMineparvHux dac-
munok. Mikpooepopmayii nposieneni npoNCUIKaMu, MIKPOMPIWUHAMU | MIKPO3CY8AMU 31 3MIUEHHSIM
@pacmenmis 3epen. Bci yi ocobnugocmi 6xazyiomsv HA iH EKYIIHULL MeXaHisM QOpMYy8aHHs O0atiok 8
YMOBAX CMUCHEHMS, KOAU BIOHOCHO NAACMUYHUL Mamepian ix 3a1b0andie (kapbonamu ma opeaniyHa
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PeuoBUHA) CNpUsAE BKOPIHEHHIO OAatioK ¥ moewyy ity no cucmemi MeKmoHIYHUX MPIiWuH NiGHIUHO-
3aXi0H020 NPOCMALAHHSL.

Kurouogsi caoBa: Cxignai Kapratu, durim, aprimita, aaeBpoiIiTH, aJeBpOITiCKOBUKH, KJIACTHYHI JTaii-
KH, MikpoieopMariii, MEXaHi3M YTBOPEHHS TaloOK.

AJNNIEXUH B.U., TUXITUBEL, C.B. YcnoBusa c¢opmmpoBaHMA M COCTaB KNacTUYeCKUX
Aaek ponuHbl pekn Cykunb (CknboBasi 3oHa BocTouHbix Kapnar).

Peztome. B Cxubosou 3one Bocmounvix Kapnam ¢ nopooax MeHunumogou ceumsol 8epxmuezo naieo-
2eHA HA HeCKOJILKUX YYACMKAX YCMAHOBAEHbI 8bIX00bl KIACTMUYECKUX oaex. B epanuyax ywacmka 60au-
3u c. bybonuwe 6 donune pexu Cykuib Obliu 0emaibHO U3V4eHbl YCI0GUsL 3ANe2aHUsl, cOCMAg U mexa-
HU3M opmuposanus 8 kracmudeckux oaex. 1o 0anHvim none8bIX 2€01020-CIMPYKMYPHBIX UCCTIe008a-
Hutl, ObLIO YCMAHOBNIEHO, YMO KIACmudecKue 0auKy nepecexarom niacmsl apeuiiumos u KapoOHamHvIx
nopoO MeHUIUMOBOU ceumbl. Jlaiiku umeiom cesepo-3anadHoe npoCmupanue u 8 DOIbUWUHCIMEE CIyHaAes
Kpymoe naoeuue 8 1020-3anadHomM Hanpasienuu. Yacmo 0aex meHsem HaAnpasieHue naodeHus Ha 00-
PpammHoe nocie nepeceyenus ¢ MeKMOoHUYeCKUMU mpewunamy. Boons mpewunst cyouupommuozo npo-
CIMUPAHUS 4acmb 0aeK UCLIMANA CMewjerue o Muny npagozo cogued, 4mo yKasvléaem Ha XpPYynKue oe-
Gopmayuu daex nocie ux HeOpenus 6 Moy auwia. Ycmanoeienvl xapakxmepuvie no08OPONbL GMe-
WAIOWUX apeuiiumos noo Kiacmudeckue OatKu, 4mo YKAa3vléaem HA UHbEKYUOHHBIL MeXaHusm ux
Gopmuposanus u Hanpaeienue gHeoperusi CHu3y 88epx. Makpockonuueckoe uzyueHue noIupo8aHHO20
0bpasya, Xapaxmepuszyiowezo 8epmuKaibHoe cedeHue O0OHOU U3 0aeK, NO360IUN0 8 ee 3aibOAHOAX
VCMAaHO8UMb CIPYKMYPHbIE NPUSHAKU UHBEKYUOHHO20 Xapakmepa eHeOpeHus 0atku 8 KapooHammubvie
nopoovl 8 Hanpasienuy cHuzy 68epx. 110 danHbiM MUKPOCKONUYECKUX UCCAe008AHUN, NOPOObl 0aeK Om-
HeCeHbl K ANeBPONeCUaHUKam U aie8poaumam ¢ Keapy-KapOOHAMHbIM YeMeHMOM. Allespoumom yauje
C0dICEeHbL NPU3ATLOAHA08ble Yacmu daek. Munepanvhvle yacmuybl yeMenma npeocmaeiensl, 6 0CHOG-
HOM, Keapyem, XapaKmepu3yiomcsi pazHoll Cmenenvio oxamanocmu. B 3anvbanoax daex ommeuaemcst
VMEHbUIEHUE PAZMEPA MUHEPAIbHBIX 3ePeH, 0002aujenue dMux YUacmKko8 0deKk Op2aHudecKum eeuje-
CMBOM, Y8enuyeHue COOePHCaHUsi KapOOHAMHBIX MUHEPATIO8 8 YeMeHnme NOPoobl U MHO2OYUCIEHHbLE
MUuKpooegopmayuu munepanvuvlx uacmuy. Mukpodeghopmayuu 8bipadceHvl NPOHCUIKAMUY, MUKDPO-
MPeWUHAMU U MUKPOCOBUSAMU CO CMeUjeHUeM (ppasmenmos 3epen. Bce asmu 0cobenHocmu ykaspléaiom
HA UHBEKYUOHHBIL MEXAHUZM (DOPMUPOBAHUSL OAeK 8 YCIOGUSIX CHCAMUsL, K020a OMHOCUMENbHO NJd-
CMUYHBIL MAMEPUAT UX 3a1bOAHO08 (KAPOOHAMbL U OP2AHUUECKOE Beuecmen) CnocobCmeosal Heope-
HUIO 0dex 8 MOawy auuia no cucmeme MeKMOHUYECKUX MPeujut ce8epo-3anaoH020 NPOCMUPAaHUsL.

Karwuesbie ciaoBa: Bocrounbie Kapnartel, ¢, aprujuidThl, aneBpPOJIMTHI, aleBPONECYAHUKH,
KJIACTUYECKHUE AaiKu, MUKpPOIe(OpMAIIUH, MEXaHU3M 00pa30BaHHUS JIacK.

ALYOKHIN V.l.,, TIHLIVETS S.V. Formation conditions and composition of clastic
dikes of the river Sukil valley (Skibova zone of the Eastern Carpathians).

Summary. Clastic dikes outcrops have been found within the boundaries of several sites of the Ski-
bova zone at the Eastern Carpathians in the rocks of the Menilite suite of the Upper Paleogene. The
authors studied in detail the conditions of occurrence, the mineral composition and the formation
mechanism of 8 clastic dikes located near Bubnyshche village in the valley of the river Sukil. According
to the data of the field structural-geological investigations, it was found that the clastic dikes cross the
layers of mudstone and carbonate rocks of Menilite suite. Dikes have a northwest strike, in most of cas-
es, they deep steeply in the south-west direction. Some dikes reverse deeping back after crossing the
faults. Along the fault of sublatitudinal strike some of the dikes are shifted according to the type of the
right slip, indicating brittle deformations of dikes after their introduction into flysch rock mass. The
characteristic curves of the enclosing layers of mudstone under the clastic dikes, indicating the injec-
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tion mechanism of dikes formation and direction of their introduction from the bottom upwards have
been determined.

Macroscopic study of the polished sample, characterizing the vertical section of a dyke, has allowed
to establish structural features of dike injection in carbonate rocks from the bottom upwards in the sel-
vages of the dike.

According to the microscopic study data, rocks of dikes are referred to the silt-sandstones and silt-
stones containing quartz-carbonate cement. Near selvage parts of clastic dikes are often represented by
siltstones. Mineral particles of cement are presented mainly by quartz of varying degrees of roundness
and glauconite, plagioclase, microcline, sericite, muscovite, goethite, ore minerals. One of the thickest
clastic dikes has a clearly manifested zonal structure. Its near selvage part is represented by dark gray
to black flint. Along the selvages some bleaching of dyke rocks has been noticed. The central part of the
dike consists of gray siliceous sandstone. In selvages of other studied dykes there is a reduction in the
size of the mineral grains, enrichment of these parts of dykes with organic matter, an increase of the
content of carbonate minerals in rocks cement and numerous microdeformations of mineral grains.

Microdeformations are represented by veinlets, microcracks and microshifts with a visible shift of
fragments of mineral grains. All these features point at the injection mechanism of dikes formation un-
der compression, when a relatively flexible material of dikes selvages (carbonates and organic matter)
contributed to their introduction into the thickness of flysch along the system of faults of the north west
strike.

Formation of favorable structures for the introduction of clastic dikes may be related to both earth-
quakes, and the peculiarities of the stress and strain fields of the Alpine tectogenesis phase of the East-
ern Carpathians.

Key words: Eastern Carpathians, flysch, argillites, siltstones, sandstones, clastic dikes,
microdeformations, mechanism of dike formation.
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