NOBEAEHHUE 30JI0TA B NMEPBHYHbIX OPEOJIAX
HEKOTOPBIX )XHJIbHBIX 30JIOTOPYIAHbLIX MECTOPO)XJEHHH

H. B. POCJISIKOBA, H. A. POCJIZKOB, B. I 3BATHH (MI'uI' CO AH CCCP,
JAPACYHCKOE MECTOPOXXAEHHE)

[ToBesenye 30/10Ta B NEePBHYHBIX OpeOJaxX 30JO0TOPYAHBIX MECTODOXK-
JeHui u3ydyeHo cqaabo. Haubonee MOSHEIMHU M HHTEPECHBIMH B 3TOM OTHO-
HIEHUH SIBJASIIOTCS JMaHHble, npuBeacHHble A. @axpu [8], o nepBUUHBIX Opeo-
Jlax 30JIOCTOPYAHBIX MecropoxxiaeHuit Kasaxcrana. HMerworcs cBepeHus O
pacnpejlejleHHH 30J0Ta B MEePBHYHBIX OpeoJiax MecTopoxaeHuii 3abaiika-
abs [5] u mratra Monrana [10]. YcrasHoBieHo, uYTO 30J0TOPYAHBle TeJaa
00bIUHO COTPOBOKAAIOTCT 3HAUMTENbHBIMH 1o pasmepam (xo 50 M, 1o
CadponoBy u ap. [6]) opeonamu sosora. IleransHoMy Hece0BaHHIO OBLIH
MOJBEPrHYTHl TOJIBKO OPEOJIBl ¢ cOfep:KaHdem 3Toro ajemeHnta h-10-6% wu
Bbinte. Opeosibl 6o/ee HU3KHX MOPAJKOB He paccMaTpHBAJIHCh, UTO YacTHY-
HO 06BACHAETCS OTCYTCTBHEM 10 CPaBHKTEAbHO HEAABHCIO BPEMEHH JIETKO-
JOCTYIIHO METONMKH ONpeJesieHHsT OKOJOKJApPKOBHIX COLepIKaHHH 30J0Ta.

Hcnonbayst ycoBepLUIEHCTBOBAHHBIH CHEKTPOXHMHUUECKHN MeTOA OmNpeje-
adenusi soq0ta [9] ¢ uyBcTBuTeNbHOCTRIO 2,0-10-8% wu ¢ TouHOCTRIO *+25%
(amanutug B. I'. Hum6anuct, UTul'), Mul moayuusau MarTepHas IO pacnpe-
JAETeHHIO 3TOTO 3JE€MeHTa BO BMEIIAIOUIHX TOPOAAX HEeCKOMLKHX MECTOPOXK-
Jesull xuabpHoro tuna. HauGonee meranbHble paGoThl ObLAM NMPOBEIEHB! HA
HapacyHckoM MecTopoxaeHuH B Bocrounom 3afaiikajibe u BepukyjabckomM
B KysHeuxom Amaray.

[Ipo6sl oT6Gupasnch Ha Pa3JHYHBIX TOPU30HTAX H3 KWJ, HX HeNocpen-
CTBeHHBIX KOHTAKTOB, Ha paccroguuax 0,25; 0,5; I; 2; 5; 10 M or xun u
nanee, rae 6610 BO3MOXKHO, uepe3 10 M B CTOPOHY HX BHUCSIUMX H JexKauux
6oxoB. Kpome Ttoro, okosno 200 mpo6 oTo0paHo M3 NOPOJ PYAHBIX NoJel
U TICUTH CTOJBKO € B Hh—25 KM OT NnocjIeIHUX,

[eosornueckoe crpoenre DBepukysbckoro u [1apacyHCKOrO MeCTOPOK-
NeHui MOBOJALHO METAJBHO DACCMOTLEHO B JHUTEPATYPE. ITOMY MOCBSIIEHBI
paGorel A. §1. ByaminaukoBa [1], B. K. Monnua {2}, . A. TumodeeBcKoro
[6, 7] w muorux npyrux. O6GIWIUM AJi AAHHBIX MECTODPOXKACHHI SBJSETCS
XKUJIBHBI XapaKTep 30JI0TOr0 ODYAeHeHHs yMepeHHO cyabdugHoii dopma-
nun (no H. B. Herposckoit [3]). JKunbl HeG0OMbIIOH MOLIHOCTH (B CPEXHEM
15—35 cM), KpyThie NO NafeHHI0, cO CTONOOBBIM pacrnpeleseHdeM 30J0Ta.
3osroTopyauble cTONGH O6BIYHO COBMAAAIOT C CYJAb(HAHBIMH,

Pasauyaiorcs 3TH MECTOPOXKAEHHsl TJIaBHBIM 006pa3oM MO COCTaBy BMe-
IAICITUX U OKOJOXKHUABHO H3MEHEHHBIX TOPO/L.
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Buemamomnmn nopoaamu -BepuKyIbCKOro MecTOPOAKAEHHA SBASIOTCH
T/1al'HOK1a30Bble M POrOBOOGMAHKOBble TOPGHPHUTH # ux Tydel. Okodo-
JKHIbHOE: H3MEHeHHe 3THX TOPOJ NPOSBUIOCEH B pasBuTHu Kapbonarta, cepH-
UHTa, XJOPHTA, NHPHTA, DYTHAA M KBAapua, HHOrAA < o6pa3oBaHHeM NOPOL,
GAM3KHX TIO cocTaBY K OepesuTaM. HauGosee WMHTEHCHBHBIC H3MEHEHHUS
HaGMIOAAIOTCS 110 06e CTOPOHBI OT KHJ Ha PacCcTOSIHUH, He TNPeBLIILAIOILEM
HX MOILHOCTH, . '

AKuapr apacyuackoro MeCTOPO}KJIEHHH PAacChoJIOKEHBl B HHTPY3UBHbLIX
MOPOZAX PA3HOILO COCTaBa: OT TPAaHHTOB /o rab6po, NMPedMyIecTBEHHO B
IPAHONHOPUTAX. ORON0¥KMABHO H3MEHEHHble MOPOJbl NpPEeACTaBJEHE IJaB-
HbIM 00pa3oM Oepe3uTaMH, MOLIHOCTb KOTOPHIX 1-—2 M. 3TH KHABL, B 06-
eM cayvae, Gojiee KpyTble u Goraue cynbduaamu, yem Kuasl- Bepurydn-
CKOFO MECTOPOKICHHS.

HecMoTpst Ha pasyinuust B reoJOrHYeCKOM CTPOEHUH PACCMATPHBAEMbIX
MECTOPOKAEHHUH, pacnpeﬂeneHne 30JI0TA B WX MEPBUUHBIX OPEONAX HIEH-

THYHO.

3070T0 0OHapy’KeHo BO BCeX THNAX BMeM{alUHX Nopoid. Ero gpoHoBoe
Conaepr/KaAHUE Ha YIAJEHHH OT MECTOPOXKAEHHSI B COTHH METPOB KoJjebuercs
s npeaedax 10—79% wu ouenp pepko cocrasaser (1—2).10-69.

ITo Mepe npubMMKeHNA K MECTOPOXKAEHUSAM W [ajiee K DYAHBIM TeJaM
cogepxaHue 30JI0Ta B NOpoAax yBeaunuusBaercd. OTUETNIHBO BBIIEASIOTCS
MEPBHYHbIE OPEOSBl TPEX MOPSALKOB: 1) opeoasl pyanoro moss, 2) opeoJsl
80U3H KU UK 3QPeKTUBHBIe opeonbl no Paxpu [8] u 3) OTpHIaTe bHbIC
OPE0Jibl B IK30KOHTAKTAX 2KHII.

Opeosibl PYAHOTO IOJIsST OXBATBIBAIOT BCIO MJIOM[AMb MECTOPOKIEHHS
Ouw reHeTHUeCKH CBsi3aHBl ¢ NPOsBJEHHEM IUIOIAZHOTO THAPOTEPMaJbHOro
MeTamMop@usMa, BbipasUBIIErocsl rjiaBHbIM 00pa3oM B mpolecce TIHPHTH3A-
UHH ¥ YacCFTMYHOM H3MEHEHHMH TEeMHOLBEeTHBIX MHHEp2JOB W IJAarHOKJAa30B.
CozeprkaHue 300Ta B MOPORAX PYAHOTO TOJS Ha NMOPSLAOK H 6oJjee BbIlle
10 CPABHEHHIO C COJIEPJKAHHEM B aHAJIOTHYHBIX [0 COCTABY MOPOAAX paioHa
i 06bIyHo cocTaraaeT - 10 =%%. Tlpu 3TOM pacnpepefedHe 3070Ta CTaHO-
LUTCS HepaBHOMCPHbIM Habuioaalorest Kojebanusi o 1 - 10~7%. o 1 - 10-%%.
OCHOBHBIM HOCHTEJIEM 30J10Ta SIBJASETCS NHPHT, B KOTOPOM OHO COCTaBJSsIeT
1-107%%. ITlpuBeieHHble AaHHBle CBHIETENTBCTBYIOT O TOM, UTO HApsify ¢
BOCMOZKHBIM TepepacnpeleseHHEM 30J10Ta MUMeJT MeCTO NPHBHOC erc pacT-
BODAMM, BbI3BABLUHMU TIOL[ATHON FHﬂpOTepMaﬂbeIH MeTraMop(puaM, co3-
71aR TEM CaMbIM OpeoJbl PYJAHOTO NOJIS,

Dd@ekTUBHbIE OPeOJbl XapaKTePUIYIOTCA COfeprKaHueM 30JI0Ta HA
TIOPS/IOK BHINIE, YeM B Ope0Jaax PYAHOTD MOJS, T. €. OT (POHOBHIX cOJepIKa-
HHII OHH OTJIHYAIOTCA YKe Ha ABa nopsaka. Mx .pasmeps! B CTOPOHY BHCH-
yero M Jexayero OGOKOB KHJ IPHMEPHO OJUHAKOBBI W ONpeaessTIoTCH,
TJaBHbiM 0OpPA30M, COCTABOM BMEILLAIOUIUX NOpoid. B o6LUeM . caydae OHH
COCTaBASAIOT B noptuparax u rabdbpo—mo 5 M (puc.-1), B TPAaHOAHOPH-
Tax — 5o 15—20 m (puc. 2). -

B nopoaax 3(¢eKTUBHBIX OPEOJSOB, B OTJAHUHE OT OPEOJOB PYMHOTO
foJisi, HabJIofaercsT HHTEHCHBHAsi KapOoHATH3AalHsA W CepPUIUTH3aIusd,
NORIAETCS XJAOPHT. BhIenenus pynHbIX MHHEPAJIOB B 23 pasa XpyrmHee,
HO COHH HO-IIPEXKHEMY paCIpene/sdioTcst No Bced Macce mopoisl. B rpaHo-
JAHOPHTAX MPH 3TOM HabJl0gaeTcda YKpyHNHeHHe KBApIa, KOTOPHIH HapacTaeT
Ha 3epHa CyJb(HUI0B, NOYTH HE KOPPOAUPYst mocienHHX. OCHOBHBIM HOCH-
TeMeM 30Ji0Ta H 37echb ABJAFTCA Cyabduibl, rae OHO COCTaBJISIET TEpBbIe
TpaMMbi Ha TOHHY.

anoc«onmrecme H CIeKTPOXHMHUeCKHe HCC/AeJO0BaHUs |, HoKa3asd,
4TO M3MEeHEeHHe BMELIAIOUINX MOPOJ B HANMpPAaBIEHHH OT 9(p(beKTHBHb1x opeo-
J0B K opeonay pYAHOrO TOJsi TOCTeNeHHOe, 3aTyxaloiiee, ¢ Gojee WIH
NeHee 0IHOBpeMeHHDIM yMeHblUIeHueM colepxKauus 3ojota. CneqoBaTesbHO,
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M3NMEHEHHS BMEIUAOUX MOPOA U CONYTCTBYIOLLHE WM 3((EeKTHBHBIE OPEOJibl
H OpeOoJIbl PYAHOTO NOJA SBJASANTCHA NPOAYKTOM €AMHOTO Npolecca THAPO-
TeMaJBHOrO MeTaMopgH3Ma ¢ NPHBHOCOM 30J0Ta. Bosee akTuBHOMY mnpo-
HUKHOBEHHUIO 30JICTOCOAEPXKAUIUX PACTBOPOB 6JaTONPUITCTBOBANM OcCaab-
JAeHHble 30HbI, MO3JHee TNPOSABHUBIIHECS B BHJE KHWJIbHBIX TPELIHH, O YeM
CBHETEJNBbCTBYET IIOCTOAHHOE TNPUCYTCTBHE 3P@EKTHBHBIX OpPE0JIoB BOKPYT
JKHJ. 3aBHCHMOCTh pasMepOB NEPBHUHBIX OPEOJIOB OT COCTABa BMELIAMOLIHA
HOPOA. M0 BCeH BEPOSITHOCTH, 00YC/OBJAeHa MX Pas/HYHOR MPOHUI{aEMOCTLIO.

OTpuuatesnbHble OpeoJibl pa3BHBAIOTCS BAOAb 3aab0aHnoB xui. Cojaep-
KAHWe 30/10Ta B HUX Pe3KO MOHHKEHO 1O CPaBHEeHHIO ¢ 3¢ ¢deKTUBHBIMHU
opconaMu M npubnuxkaercss K ¢oHosomy (puc. 1, 2). Ilpu 3ToM pasmephl
OTpHUATENbHbIX OPEeOJIOB 3aBHCAT He TOJNBKO OT cOCTaBa BMELIAWLIHX T[O-
pOX. KaK 3T0 HMeeT MeCTO B 3(P(heKTHBHBIX Opeosax, HO H OT yIya NaaeHus
kHi. Tak, HpH npOYMX PaBHBHIX YCJAOBHUSIX, UeM I0JOXKe KHJIA, TeM ILHpe
OTPHMLATENbHbIH Opeos B ee JexayeM Ooky. B mopdupurax oH mocturaer
0.2 M, B TpaHOAHOPHTAX —2 M.

yqaCTKH BMELIAIOLIKX MOPOJ, COOTBETCTBYIOUIHE OTPULATENBHBIM OpPEO-
JaM, HauGojee TMAPOTEPMANBHO H3MEHeHbl. 374eCh MAaKCHMyMa JOCTHraioT
cepHUUTH3aLUusA, KapOOHaTH3aLUMus W APYrUe Mpollecchl U3MEHEHHs BMellalo-
LWIHX [1OPOJA, NPHCYLIHe opeosiaM PYAHOrO TMoJasi W 3Q@eKTHBHHIM opeoJsam
BMecTe ¢ TeM B OTPHUATENBHBIX OpeOJAax INPOSABJAEHBl H3MEHEHHs COBep-
IIEHHO HOBOTO XapakTepa, CBOHCTREHHbIe JiHUIb 3THM ydacTKaM nopopa. K ux
UHCTY OTHOCHTCS 00pa3oBaHue OGOCOGJEHHBIX KBaplEBHX, KBapiu-Kap6o-
HaTHBIX U KBapli-KapOOHATHO-CyAbQUIHbIX arperatoB. Tak, ecau B nopdH-
pIT&EX DEPUKYJABCKOTO MeCTOpPOXKIEHHs B Tpefenax 3(D(PEKTUBHBIX OPEOJOR
CVib(HABL, B UaCTHOCTH MHUPHUT, paccesHbl 10 MOpoAe, TO B OTPHLATENbHbIX
OpeONax OHKM NPUYPOUYEHBl K KBApU-KapOOHATHbIM arperaraM, pacnojgarasch
MCKV UX 3epHamu. Pasmepn! BHeNeHUR CcYAbGHIOB VBEJHUHBAIOTCH M
tacte cocrasasiior 1,2—1,5 mM. B rpanognoputax B npenesax oTpHUAaTeNb-
HUN ODEoJIoB B 060C0GACHEbIX KBapIeBbIX arperatax BO MHOIC pa3 BO3-
pacraet pasvep 3eped KBapua {(ro 0.5 mm). KosauuecTtso mupuTa (HHOMAA
APCEHONHPHTA) NPUMEPHO TO XK€, 4TO H B o (PpexTuBHbIX Oopeonax. Ho rawm,
[1¢ O COTIPOBOZITASTCH KPYNHO3EPHHUCTLIMHU arperataMu KBapila, ero 3epHa
B 3HAUHTCABLHO CTCTEHH paszbe/leHbl WM IIePeOTA0KEHbI.

Coaep:kaHue 300Ta B CYJAbQHAAX HA NOPAJNOK HUMKE [0 CPABHEHHIO
L ere coleprKavHeM B cyabpuaax 3¢ dheKTHBHLIX OPEOoB.

XUMHUeCKHC AHAJU3b! BMEILAIOLLIHX TI0PO] TOKAa3aJH, yTo B yuacTKax
OTPHIIATETbHLIX OPEOJOB 20J0Ta HabGJaofaeTcsl MOHUKeHHe CcOfep:KaHuil u
CAPYTUX 3JIEMEHTOB, TAKHX KaK KPEMHE3eM, MapraHell, KeJae30, MaTHHIL.
HaTpuit ¥ Kanabumii. Hakanausaroores sgecs COsp, kanuil v cyabuanas cepa.

Bee 910 cBHAeTeNbCTBYET - 00 MHTEHCHBHON NEPErPYINHPOBKE 3JACMEH-
TeB TpPH  DOPMHPOBAHHHM OTPHLATENBHLIX - OPEOJIOB 30JI0Ta, BbISBAHHOI
PCZYIABTATOM CYMMApHOCO BO3AEHCTBHA Ha BMEIWMAKILYI0 Nopoay Trhapo-
TePAaILHOrO MeTaMopdu3Ma, OXBaTHBUIErO Bee PYAHOE MOJe, W HAJNOMKEH-
HeTO THAPOTEPMAAEHOTO M3MCHEHHS, CBA3AHHOTO ¢ HPOIECCOM BHIMOJNHEHHs
AKJI. 30J10TO, KpEMHe3eM W APYrde 3JeMeHThl H3 HpHKOHTaKTOBOH 4aCTH
KU BBILIEJAYUBAJKCh PACTBOPAMH, MAVILUMH 110 KUJIHHOH TpEIIHHE H,
3HAHMO, oOTJarajgucs B NoJOocTH Kuia. [IoATBepsK/icHHEM TMOCJeAHEMY
SBJACTCA NMOAMEUEHHAss HaMH HeKOTOpasi 3aBUCUMOCTL MEXK/Y cO/lepKaHueM
30JI0TA& B JKWJe, pasMepaMH M KOHTPACTHOCTLI) OTPHLATEJNBHLIX OpEOJOB.
Hem Oorade 30J0TOM KHJA, TeM OTYETJNHBEe MPOABJICHB OTPUIATEJbHBIE
opcoant (puc. 3}.

Hanuuue OTpHIATENBLHBIX OPEOJOB 30J0Ta MOMKHO HA6JI014aTh M Ha
rpapukax, npusejgesnsix A. ®axpu [8] H. U. Cadponoeim u ap. [5]. Cue-
JOBATEJAbHO, BOSHUKHOBEHHE OTPHUILATE/ABHBIX OPEOJIOB XAPAKTEPHO He TOJb-
KO /17151 MECTOPOKAEHHH, pACCMOTPEHHBIX HAMH, HO HMEeT, BUAHMO, LIHPOKOE
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Puc. 3. I'paduk, nokasbiBaomuii 3aBHCUMMOCTL WIHPHHBI # KOHTPACTHOCTH
OTPHLATEAbHBIX OPEOJNOE 30/i0Ta OT €0 CONEPXKAHWS B AKHae

pacnpocrpaneHde. MOXKO cuuTaTh, UTO NePeOT/IOKEeHHe 3040Ta npu (Hop-
MHpOBaHHH XHJ, O KOTopoM rosoputca B aokaaie H. B. Tlerposckoii [4],
HA''HHAETCS C MOMEHTA BO3HAKHOBEHHS OTPHLATENbHBIX OPEOIOB.

Bce ocranpHble Hanbomee pacnpocTpaHeHHble 3JEMEHThl PYA (MBIIbAK,
CBHHEIl, 1IHHK, Me/lb, BACMYT, HHKeJb, KO6AJAbT U JIp.) B NEPBHUHBIX Opeoaax
BCeX TpeX MOPAAKOB BeAyT cebst 60J1ee M MeHee MOLOGHO 3001y (puc. 4).

Taxkum obpasowm, Ha OCHOBaHHH TIDHBEJCHHOIO MaTepuaia MOXKHO cle-
JaTh CAEAYIOUIHE BHIBOAbI:

l. 3os0TOpydHble MECTOPOXKIEHHS COIPOBOXKAAIOTCH NEPBHUHBLIMH
OpeGNaMH, BO3HHKIIUMH B Tpolecce MAOLLAZHOTO THAPOTEPMANBLHOTO MeTa-
MopGH3Ma, ¢ TPUBHOCOM 30J10TAa.
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Puc. 4. Pacnpejenense 30/10Ta, CBMHU@ M LMHKA B TIEPBHYHBIX opeoaax bepukyIncKoro
MeCTOPOIKJeHNH S

2. B HenocpeACTBEHHbIX 3K30KOHTAKTaX 2KUJ BO3HHKAIOT OTPULATEb-
HLIe: OPEeOoNbl B pe3yjabraTe BO3AeHCTBUSA pPYA00OPAasyIOLIHX DAacTBOPOB Ha
30HB! 3(P(HEKTUBHLIX OPEOJOB B MPOLECCE BLITONHEHHS HHIL.

3. M3yueHue nepBHYHBIX OPEOJIOB 30J10Ta HMeeT 60Jbllioe NPpaKkTHYECKOC
sHauenne. OHO MO3BOJISET BBIAESATL NEPCICKTHBHble NJOUIALH B CTa/HIO
[IOMCKOB, B Mpejesiax 3THX TJOIlafed BBIAEJATb OTAeNbHble DyAHble 30HD
M Tesda, a MO OTPUIATENbHBIM W 3(@EKTHBHbIM OpeosaM HPOU3BOAHTE
OLEHKY TMepCNeKTUBHOCTH KHJI B CTaJHIO JAeTaJbHblX HOHCKOB,
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