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ANTONOIMA UM NONE3IHBE MCKOMNAEMBLBIE
Ne 3, 1982r.

YVIIK 551.48 : 551.353(267)

BJUAHHE BbIHOCOB PEK

HA NMEJATHYECKOE OCALKOHAKONJIEHHE
B HHOHACKOM OKEAHE

(HA NPUMEPE APABHNCKOH KOTJIOBHHDI)

JHCHIBIHA H. A, BYTY30BA I. IO.

Wzyyenst snTONOrO-palHaNbHBIE M CTPYKTYPHO-TEKCTYPHble OCOOGEHHOCTH
JOHHBIX OCafKoB ApaBHACKOH KOTJIOBHHB Ha MEPHIAHOHaJbHOM NpodHuiIe OT
yerbsi p. MM no cpennnHoro Apaswmiicko-HHaniickoro xpe6ra. YcTaHOBJEHO,
4TO BJHAHHe BbIHOCOB p. HIHA Ha xapakTep nesnarnyeckoil ceiHMeHTAaUHH RpPO-
AB/SAETCA B OGOrallleHHH MeJIarHYeCKHX 0CaJKOB OGJIOMOYHBIM H [JIHHHCTHIM Tep-
PHIeHHBIM MaTepHaJ/OM; NMPOHHKHOBEHHH ODPraHHYeCKOro BelllecTBa, MOCTYMalo-
1lero ¢ CYyWH, RajeKo B MejarHajb; IUHPOKOM DasBHTHH B NeJjar#ajH BOCCTa-
HOBJIEHHBIX OCaAKOB H MpPOLECCOB BOCCTAHOBHTEJbHOro AHareHesa. IIpHcyTcTBHe
2JIeBPHTOBHIX IIPOCJOER C I'DajalHOHHON CJAOHCTOCTBIO BO BCEX H3YYEHHBIX KO-
JIOHKaX CBHAETEeJbCTBYET O 3HAYHTEJLHOH DOJIH MYTheBbIX NMOTOKOB H NPHIOH-
HBIX TeYeHH#i B DPa3HOCe TEPPHreHHOTO MaTepHaja. BHICOKHe CKOPOCTH celH-
MEHTAlUHH H aGCOMIOTHEIE Macchl OCaJKOB MOATBEPIKAAIOT MPOsIBJIEHHe Ipolec-
COB JIaBHHHOM ceJlHMEHTaUHH B ceBepHOH yacTH Muaniickoro okeana.

HccnenoBanua okeaHCKOH celHMeHTallHH, H B TOM YHCJe BHIIOJHEHHbIE
B nocJeJHHe TOABI Ha KOJHYeCTBEHHOH OCHOBe, MOKa3aJiH, YTO IJaBHas Mac-
Cca BBIHOCHMOIO peKaMH 0cafloYHOTOo MaTepHasa oTJaraercd no nepudepun
OKeaHa: B KpaeBbIX MOpSiX, Ha Liejbée H KOHTHHEHTabHOM CKJIOHE, B 3CTya-
pYSX U JeJbTax KPYNHHIX' peK [2, 5]. 3Rech HabAw0OAAITCA NOBHILIEHHBIE
CKOPOCTH CeJHMeHTallHH U abcoJIIoTHBle Macchl oCalKoB, Ha 1—2 nopsanka
npeBHILIAIOIIME 3HAYEHHS, XapaKTepHble [Js MeJarHaJu oKeaHa. JIuTepa-
TypHBHe HaHHBIE NMOKa3bIBAalOT, YTO 3HaYHTEJbHOE yCKODEHHE TEMIIOB CeiH-
MEHTallid INPHBOAHUT K KauyeCTBEHHBIM H3MEHEHHAM COCTABa, CTPYKTYPHO-
TEKCTYPHHIX OCOOEHHOCTEeH OTJOXEeHHH, a TaKXe XapaKTepa NpOTeKaloLLiHX
B HHX NOCTCeIMMEHTAaLHOHHBIX nmpeo6GpasoBanuit [6]. B wacTHOCTH, B ycJo-
BHSIX HHTEHCHBHOTO IOCTYIJIEHHS H OBICTPOro 3aXOPOHEHHSI OpraHHYecKoro
BellleCTBa BTOPHYHble npeobpa3oBaHHsA OCaZKOB RepH(epHH OKeaHOB NpH-
BOJAAT K BO3HHKHOBEHHIO 3HAUHTENbHEIX cKOnJeHui HedTH H rasa. OcanouHbiil
Tpolecc, NpoTeKalouiHii B YCJHOBHAX aHOMaJbHO OBICTPOrO MOCTYIJIEHHS H
HaAKOIJIEHHS OCa/louHOTO MaTepHasa, BeigedeH A. Il. JlucuuwiHeiM nmoj Ha-
3BaHHeM JIaBUHHOH celuMeHTauuu [6]. Mayuenne ob6nacreil JlaBHHHON ce-
JMMEHTallMu TpeACTaBJsieT HeCOMHEHHbIH Hay4yHHIH M TpaKTHYeCKHH HHTe-
pec. B nHactoslneli craThbe NPHBOIATCA pe3yJbTaThl HCCJENOBAHHA OCalKOB
B OOHOK u3 Takux obJjacrei — B ApaBHiickofi KorJjoBuHe HWHamiickoro
OKeaHa.

ApaBufickas KOTJIOBHHA, pacloJIOXeHHasl B ceBepHo#t yactu Muauiickoro
©OKeaHa, C TpeX CTOPDOH OrpaHHUYeHa cyllefi H [loJyyaeT IJIaBHYI0O Maccy oca-
JOYHOI'O MaTepHaJla C CeBepO-BOCTOKa B BHAe BhHOcoB p. Mua. Haxoasauin-
ecs 3anajHee p. Unx apuaubie tepputopun HMpanckoro Haropbsi, ApaBuu u
AdpuraHcKoro pora Kak HCTOUHHKAa CHOCA HTPalOT NOAYHHEHHYIO poJib. Pe-
Ka MHI eXeroiHo BHIHOCHT B OKeaH 6oJiee 435 MJIH. T B3BELIEHHOro 0cafou-
HOTO MaTepHaJia, KOTOPHI OTJaraercs Ha AHe ApaBHIiICKON KOTJOBHHH H
o6pa3yeT OrpOMHBIHl KOHYC BHHOCA, IPOCTHPAIOUIHACA BIJIOTh A0 CeBepHHIX
TOAHOXKHHA OTPaHMYHBAIOILETO ee ¢ Iora cpeduHHoro Apasuiicko-HUuaufickoro
xpebra [3, 10]. PasMepsl KoHyca B 1esioM H MOp}OJOrHs ero nokKasaHnbl Ha
dusnorpaduueckoil kapre Mupuiickoro okeaHa, cocraBjeHHOl B. XuseHoM
s M. Tapn [7]. Konyc p. Una — camas kpynHasi reoMopdoJiornueckas npo-
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Ocajku TMOABOAHOTO KOHyca B €ro INPOKCHMAaJbHOM YacTH H3y4eHH Ha
cr. 1960 u 1961 Ha ray6unax 520 u 1040 m (dur. 2). B koJoHKax BCKphiTa
CJIONCTAsl TOJIA TOHKHX KapOGOHATHO-TJIMHHCTHIX MJIOB, OKPAIUEHHBIX B JKeJ-
TOBATO-CEPHIH, cepHifi U TeMHO-cephiii nBeT. Comepxkanue CaCO, cocraBas-
er 9—13%. B KOKKOJINTOBO-IJIHHHCTOH OCHOBHOH Macce HJa, cofepiKalleil
oCTaTKH ¢dopaMHHH(bep, NTepONoA, ABYCTBOPOK, a TaKXKe IEPEOTNOXKEHHBIX
06JIOMKOB PaKOBHH 3THX OpPTaHH3MOB, KaK NpPaBHJO, NPHCYTCTBYET He6oJb-
Ilasi NpHMeCh MeJIKOaJNeBPHTOBHX TePPHUTeHHHIX 3epeH. B cocraBe 3epeH
npeo6yajaloT KBapll, KaJbUHUT H CJIOAB, B MeHblel cTeneHH HabJi04aloTca
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Our. 1. CxeMa pacnonoXKeHHs CTaHIHMA

1 — reonornueckue cranuuu 22-ro peifica HUC «Akagemuk Kyp-
4aToB»; 2 — CTaHUHA INTyOOKOBOLHOTO GypeHHs

TEMHOLBETHHE H aKIeCCOPHEle MHHepaJbl. B ToJule ocaJKOB NMOMHMO Tep-
PHIEHHON NpPHMeECH BCTPEYalOTCs TaKXe NpOCJOH, oforallleHHble aJleBpPHTO-
BHIM MaTepHaJOM TOro e coctaBa. Ilo BceMy pa3pe3y yCTaHOBJEHBl OT-
IeNbHBE BKJIIOYEHHS M CKONJIEHHS] PaCTHTEJNBHOTO HeTpHTa, MeCTaMH 3aMe-
HMIEeHAOTO CYAbOHLAMH JKeje3a, a TaKxke HepaBHOMEPHO pacnpefeseHHas
MHKPOBKPANJIEHHOCTb CYIbQHAOB H NMATHa rufporpouanta (¢ur, 3). Ocaaku
BoccTaHoBJeHB. OKHCJIEHHH cJlof 3Jech NPaKTHYECKH OTCYTCTBYeT, 3Haue-
HHsa Eh koae6aiores or —20 g0 +50 MB B pa3HBIX MOpH30OHTax OCaLOUHOH
roauu. Conepxkatus C,p, MeHsiloTes ot 0,07 mo 1,5%.

Tosama KapGOHATHO-TIMHHCTHIX OCaJKOB C TPOCJHOSMH, 0GOralleHHBIMH
aJIeBPATOBLIM MaTepHaJioM, MPOCTHPaeTCs H AaJjblile K lory. B cpenneii ua-
CTH NMOABOAHOK AesbTH p. MHA Ha raybunax 1900—2000 M (ct. 1959 1 1963)
Kap60OHaTHOCTb OCaZKOB HECKOJbKO BO3pacTaeT H KoJe6JeTcsi B pPasHHX
rpocaosx ot 13 mo 27%. Kak u B npubpexnux pafioHax, ocaaKu oboranie-
Hhl X2pOOH2THHM H PaKOBHHHHIM JNETPHTOM, COCTOAIIHM H3 OGJOMKOB
IJIaHKTOHHBIX M AOHHHIX popamuHHep, nTeponol, MuaHoK. OHH colepkKaT
TaKXXe CKOIJIEHHs LeJHX pakoBHH ¢opaMuHHbep. B cpexneil yactu oenbTh
OTAeJbHHE TOHKHE NPOCJOH aJIecBPHTOBOTO MaTepHaJja 3aJierdloT ¢ pa3Mbl-
BOM Ha NOJNCTHJAIOLIMX KapGOHATHO-TIMHHCTHIX OcajkKax H 06JalaloT KO-
COHl CJOHCTOCTBIO ¢ HaKJOHOM cJjoeB nof yraoM 30°. B BepxHeil wactw pas-
pesa 3leChb NMOABJAAETCA TOHKHUA CJOH OKHCJIEHHBIX OCAAKOB, TOJIIHHA KOTO-
poro He mpeBHmaeT 5 cM, 3HaueHusi Eh cocrasasior +280--+440 MB. Hu-
e OKHCJIEHHOrO CJIOS OCaJKU OKpallleHHl B CEPHI H 3eJieHOBATO-CepHlfl LiBe-
Ta, KaK M BOCCTAHOBJIEHHBIE HJAK NMPHOGpeXHOR YacTH MOIBOXHON Je/bTHI.
Onnako suauenuss Eh 3gech Gosee BHCOKHe H MeHsoTcs or +20 1o
+160 MB, ocazku cna6o BOCCTAHOBJEHH. B HHX NO-MpeXXHEMY IPHCYTCTBY-
€T PacTHTEJNbHHIH NEeTPHT, CYJbQHAK, BCTpeualoTcs peAkHe IiobynH riaayko-
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dur. 2. MepHIHOHAJBHBIH JHTONOTHYeCKHH TpodHAb OT yctbA p. HlHA uepe3 ApaBmiicKylo
KOTJIOBHHY 10 NIoABOAHOro ApaBHiicko-Huauiickoro xpe6Ta

! — rauuucTO-KapGoOHATHHI H KapGOHATHEI WJ; 2 — KapGOHATHO-TVIMHHCTHIL HJI; 3 — asieB-

DHTOBHIH HJ; 4 — aNeBpPHTOBBII HJ ¢ KOCOH CJIOHCTOCTbIO; 5§ — GHOTYp6auHH; 6 — pacTi-

TEJbHBIH JeTPHT; 7 — ayTHreHHble cyJabOHAB; 8 — rMIayKOHHT; 9 — BYJKaHHUECKHH meneJ,

THaJOKJ/IACTH; /0 — MOIHOCTb OKHCJEHHOTO cai0sl; I/ — CHHXpOHHuHHI caoit (100 THC. Jer)






PYIO H 3eJeHOBAaTO-Cepylo, HJbl cl1afo BOCCTAHOBJEHH, 3HaueHHs Eh koneG-
qiorest ot +80 g0 +200 MB. Coaepxannus C,,,, HepaBHOMepHO pacrpefe-
JIeHHOoro B paspese, HeBeJHKH (0,04—0,7%) u AHMlUb B OTAEJbHHX NPOCAOSIX
mocturalor 1—1,29%. B ocajkax npHCyTcTBYIOT OGpPHIBKH PacTHTENbHOH Op-
raHHKH, ayTHTeHHBe CyabQUIHL, IJIayKOHUT (cM. dur. 3, 6).

B nenarnueckofi uyactH ApaBufickofl KoTJOBHHH (cT. 1956, ray6uHa
4035 M) o6mufi xapaKkTep IVIHHHCTO-KapOOHATHOM TOJIILIH COXpaHAETCs, CO-
Aepxanusg CaCO, Koae6sorcs ot 19 mo 51%, Bospactas xo 69—95% s
OTHeNbHHIX TOPH30HTaX. B paspe3e NpPHCYTCTBYIOT NPOCJOH TEPPHUTEHHOTC
aJIeBPHTOBOr0 MaTepHaJsa. B HHXKHelf 4acTH KOJIOHKH HaGJIONalOTCA MAYKu
TJKLEHCTO-KapOOHATHOrO HJa ¢ IpajallHOHHOH cJjoncTocThlo. IlecuaHo-aneB-
puToBHe (opaMHHH(pEPOBBE HJB B OCHOBAHHH DHTMa CMEHSIOTCS BBepX IO
pa3pe3y 6ojiee TOHKHMH TJIHHHCTO-KapGOHATHBHIMH HJaMH CO CleXaMH B3My-
yHBoHHA. B paspese cT. 1956 MOIIHOCTH OKHCJIEHHOTO CJIOSl YBEJHYHBAETCSH
o 50—60 cM, snauenus Eh+450-=4550 MB. Huxke okHCJIEHHOTO CJOS
ocaikH B UeaoM caaGo BoccTaHoBaeHsl (Eh+100-=-160 mMB), B oTAeabHBIX
npociosax ciaabo okucaenst (Eh+250-=+400 mB). LIBer ocaakoB GexeBHhii,
CBeTJIO-, JKEJITOBATO-, 3eJI€HOBATO-CEPHIH, MeCTaMH OKpacka NATHHCTadA GJa-
rojapsi NPHCYTCTBHIO CKOMJIEHHH THAPOTPOHJHTA H BKJIOUEHHH NMHPHTa (CM.
¢ur. 3, 8). Pacnpenenenne C,,, HepaBHOMEPHOE, COAEPKAHUA €r0 MEHSIOTCS
ot 0,14—0,46 10 1,5% Ha oTAeNBHBIX yYaCTKax HJA.

B HauGosee riy6OKOBOZHOHM I0KHOH uyacTH ApaBUfiCKON KOT/JIOBHHBI Ha
ray6une 4530 M (ct. 1954) pa3sBHTH TOHKHE KapGOHATHO-TJHHHCTHIE HJBI C
comepxanuem 3—23% CaCO;. B Hux TaKXKe NPHCYTCTBYeT HeGOJbIIas MPH-
Mecb TEpPpPUTeHHBIX 3epeH, colepXKaHue KOTopbix docturaetr 40% B oTaens-
HHIX aJeBPHTOBBHIX mpocyosix (cM. ¢wur. 3, e). Ocalku B ueaoM Gojee OKHC-
JIeHH, 4eM B KoJIoHKe 1956. B Bepxwnell yactu paspesa no raybuust 100—
110 cm 3HaueHus Eh cocraBasior -+540+— 4590 MB, B HHXKHell OHH yMeHb-
maiores 10 +130-- 4160 MB, a B otdeabHbIx npocnosax Ao + 70 MB. B sT0i
9acTH pa3pe3a OCaJKH COJAepkKaT 3HAYHTEJbHYIO NpHMeCh pacTHTENbHOH Op-
raHMKH, a TakKXe He6oJbluoe KOJHYECTBO ayTHTeHHHIX cyabdunos. IOxnee
cT. 1954 B HemocpexcTBeHHOH Gan3octH oT Apasuiicko-Huauiickoro xpe6rta
PasBHTHI meJaTHYeCKHE OCalKH, CoAepXKalllue KeJe30MapraHueBble KOHKpe-
upH. OZHAKO TPHCYTCTBHE B HHX TEPPHr€HHOTO MaTepHaJsa CBHIETEeJbCTBY-
eT O NMPOHHKHOBEHHH €ro JaJjeKo B IleJaTHaJjb, BIJIOTb A0 MOAHOXKHA Apa-
puiicko-Unauiickoro xpe6ta. OceBasi yacTh xpe6Ta H CKJIOHHI €r0 BHILE KPH-
THYecKOf ry6HHBI KapOOHATOHAKOMJIEHHS MOKPHITHI TJHHHCTO-KapOGOHATHEI-
MH HJIaMH, COIepXAallHMH NMpHMeCh BYJKAaHOTeHHOrO MaTepHaJsa. B KoJoH-
ke 1950 uan okucaeHH 1o ray6unn 3,5 M (Eh+400-+540 MB).

Ananus auTONOrO-pauHaJbHEIX H CTPYKTYPHO-TEKCTYPHBIX OCOGEHHOCTEMR
OCaJlKOB Ha MepHIMOHAJAbHOM npoduie ot ycths p. Mg uepe3 ApaBuiickyio
KOTJIOBHHY [0 CeBEepPHHX CKJIOHOB Apasuiicko-Muauiickoro xpe6ra nokasnl-
BaeT, YTO MaTepHaJl, NIOCTyNAalolHil ¢ Gepera B COCTaBe TEPPHTEHHOI'O CTOKA
p. Una, npoctupaercss Ha OrpoMHble PacCTOSIHHS BIJIOTh A0 I0XKHOH OKpam-
HH ApaBHHACKON KOTJOBHHBI H JOCTHTaeT GONbIIHMX TyGHH. CBHIETEJNBCTBC
3TOr0 — BBICOKOE .COJepiKaHHe TepPHTeHHOH NPHMeCH M PACTHTENBbHOH Op-
TaHHKH B COCTaBe OCaJKOB, a TaK¥e IIOBCEMECTHOE Pa3BHTHE aJIEeBPHTOBBIX
MPOCJIOeB, CTPYKTYPHO-TEKCTYPHBE NMPH3HAKH KOTOpPHIX (Kocasa M rpajalid-
OHHast CJIOUCTOCTh, HAJIMYHE PAa3MbIBOB B OCHOBAHHH aJIeBPHTOBHIX IIPOCJIOEB)
NMOJATBEPXKAAIOT 3HAUHTENbHYIO POJib IPAaBHTALHOHHHIX H MYThEeBHIX HOTOKOB
B nepeMellleHHMH MaTepHata. HeolHOpoAHOCTb rpaHy/JIOMETpHYECKOTO H Be-
LeCTBEHHOTO COCTaBa OCalKOB CBHIETEJbCTBYeT O HEOAHHAKOBOH HHTEHCHB-
HOCTH TeppHIreHHoro ctoka p. UHa Bo BpeMenH,

Illupokoe pacnpocTpaHeHHe MaTepHaJsia, TMOCTYNalOIIEr0 B CEBepHY:»
vyactb MHAufickoro okeaHa 3a cueT BbIHOCOB p. MHI, moaTBepkKAalOT pe3ytib-
TaThl H3y4YeHHS TePPHTEHHBIX OGJIOMOYHEIX H IVIHHUCTHIX MHHepaJioB. Tak, B
ocajikax H3yueHHOro mpoduJs OT HpHOpPeXHBIX N0 HanGosee ryGOKOBOM-
HBIX YacTell ApaBHHCKOM KOTJIOBHHBI COCTaB TeppHIeHHbIX OGJOMOYHBIX H.
TJIHHHCTHIX MHHEpaJsIoB MeHseTcsd MaJo. B aseBpuroBoit ¢pakuuu mpeobiia-
JaloT KBapIl M IOJeBHe LINATH, cocTaBasomue a0 60% uaerkoii moadpak-
muH. KpoMe Toro, moBceMecTHO NMPHCYTCTBYIOT CJAIOABI, a TaK¥Ke H3MEHEHHbe
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4YTO KaK CKOPOCTH HAKOIJIEHHS, TaK H aGCOJIIOTHble MacChl OCaJOYHOTO Ma-
TepuaNa JJis M3y4eHHOTO palioHa NpeBHINAIOT HX (OHOBBHIE 3HAYEHHS, Xa-
paKTepHble AJs NPHOPEXHBIX H NejarHYecKHx ocaikoB Muauiickoro okeaHa.
Tak, B6au3u yctba p. VIHA H B npefesiax BepxHeH 4acTH MOABOJZHOTO KOHY-
ca (cr. 1961, 1959) ckOpOCTH celHMeHTallHH cOCTaBJIIOT 65—80 MM B ThI-
cAYy JeT, a a6COIOTHEE MacChi OCAAKOB NPEBBILIAIOT 5 I/cM® B THICAYY JeT.
IOxuee, B cpefiHell YacTH KOHyCa, CKOPOCTH CEJMMEHTAaUHH paBHH 25—
30 MM, a a6coaoTHBle MaccH — 2—3 r/cM? B ThicAYY JieT. TOJbKO B I0XHOH,
HanGoJsee riay60KOBOAHOH 4acTH KOHyCa CKOPOCTH CeIHMEHTAlLlHH yMeHblla-
10Tca Ao 10 MM, a a6GcoJloTHBIE MacChl 0CaJKoB A0 1 r/cM? B Thicsiuy jer. Ho
H 3TH 3HauYeHHs No KpaliHelt Mepe B 2—3 pa3a Bblllle CpeJHHX 3HaueHHH ab-
COJIIOTHBIX MacC OCaAKOB, XapaKTepPHbIX [Js INeJarHYecKHX KOTJ0BuH HH-
IHACKOTO oKeaHa. [/l OpHEHTHPOBOUHON OUEHKH POJIH TePPHUTEHHOH cOCTaB-
Jsiomeft B BoiHOcax p. MHA noMuMo a6cosoTHEIX Macc ocaflka B 11eJIOM pac-
cuMTaHbl a6CcoJOTHhle Macchl GHoreHHbIX KOMNIOHEHTOB (CaCO; H SiOsumepg) -
ITo pasHocTH MeXJy 3THMH BeJHYHHaMH onpejejeHa abCoJIOTHas Macca
co6CTBEeHHO TeppHTeHHO# cocTapasiomled (cM. tTabauny). [Ilpu 3ToM ycra-
HOBJIEHO, YTO B NPHYCTbeBHIX 4yacTax 6accefina (cT. 1961, 1959), a TakXke B
HauboJee nenaruyeckoil ero uvactd (cT. 1954) TeppHreHHBII MaTepHaJ co-
crasiser Gosee 80% ocaika. [laxe B 06,1acTH MHTEHCHBHOTO KapGOHATO-
HaxomnjeHnusa (cr. 1956, 1958) moss TeppureHHoro MaTepuaJia He MeHee 50%
ocajka.

IlpuBelleHHBIe JaHHBIE NMOKAa3bIBAiOT, YTO BJHSHHe BBIHOCOB p. UHA Ha
XapakTep He TOMNbKO NpHOpeXHOH, HO H MejlarHYeCKOH celUMeHTallUH B ce-
BepHOH uactn Mupmfickoro okeaHa mposBiasieTcA B oOorallleHHH OKeaHuye-
CKHX 0CaAKoB OGJOMOYHBIM H TIJIHHHCTHIM TeppPHUTeHHBIM MaTepHaJjoM, B
NMPOHHKHOBEHHH OPraHMYECKOro BelLeCTBa, NMOCTYNAIOUEro ¢ CyLIH, LajeKko
B MeJarHa/b H KaK CJeJCTBHE B IIHPOKOM pacnpOCTPaHEHHH BOCCTaHOBJIEH-
HHIX OCAJKOB 3HAYHTEJNbHOH MOIIHOCTH, UTO He XapaKTepHO MJs Iejarnye-
CKHX o6JiacTeil okeaHa. B 3THX ocafKaX mMOJydYaloT IIHPOKOE pa3BHTHE IIPO-
Hecchl BOCCTAHOBHTEJNbHOTO AMaTeHe3a, C KOTOPHIMH CBsi3aHO oboralleHue
JOHHBIX OTJIOXKEHHH NeiarHajd TaKUMH ayTHTeHHBIMH 06pa30BaHMAMH pe-
JAYUHPOBaHHOH 30HEHI, KaK CYJb(MHAB XKeje3a U IJIayKOHHT.

B 3akJsoueHne, paccMOTpeB OCOGEHHOCTH JIABHHHOH CeJlHMEHTallHH B ce-
BepHofi yactH WHIuiicKoro okeaHa, BaXHO OTMETHTb, YTO B 3TOM perHOHE
0CO6eHHO SIPKO MpOsABJEH ee TeppureHHbll THA. [Iponecc saBUHHONH ceqHMEH-
TallHH MPOCTHPAETCH B MEJaruyecKylo 30Hy OKeaHa H 0OyCNOBJAHBaeT H3Me-
HeHHe O6JIHKa NeJariyecKhX 0CalKOB.
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YAK 551.311.231 : 551.23 : 552.52

O MUHEPAJNIOTHYECKHX KPHTEPHSAX PA3JIHYHA KOP
BbIBETPUBAHHS H THAPOTEPMAJIbHBIX APTHJIJIN3UTOB

AHIOPEEBA O. B, TO/IOBHH B. A, OMEJIBAHEHKO Bb. H.

OaMH M3 BaxHeJIHX KPHTEPHEB DPAas3JIHUHA FHNepreHHHIX H THAPOTEpMaJb-
HBIX TJIHHHCTBIX METAcOMaTHTOB — Pa3BHTHe HJHM OTCYTCTBHE B HHX AHOKTasf-
PHUECKHX KaJHeBbix rHApociiof. COBOKYNHOCTb 3KCNEPHMEHTAJNbHBLIX H pacueT-
HHIX [JaHHbIX, a TaKXe pe3yJbTaTh HAGJIOAeHHH COBpPEMEHHOTO MHHEPaN000-
pa3oBaHHA B 06JacTAX aKTHBHOTO BYJIKAHH3Ma YKa3biBalOT Ha HEBO3MOXHOCTb
(GOpMHPOBaHHST STHX MHHEpPAJOB H3 XoJoXHHX (<<100°C) pacrBopos. Ilpucyr-
CTBHe B [JIHHHCTHIX METAaCOMaTHTaX [HOKTA3APHYECKHX KaJHEBHIX THAPOCIIOH
(a Takxe cyabgpHIOB, KapOOHATOB, XJIOPHTA) OJHO3HAYHO YKAa3bBaeT Ha HX
IHAPOTEPMAaJbHEIN TeHe3HC.

IIpoGiema pasrpaHHYeHHs NPOAYKTOB aTMOC(epPHOrO BbIBETPHBaHHS H
IrHAPOTEPMAJIbHBIX aPTHJJIH3HTOB NPHHAAJEXHT K YHCJy HauboJsee CJOXK-
HEX. OHa o6ycnoBJjeHa nHpex[e Bcero GJIH30CTbIO MHHEPaJbHOrO COCTaBa
STHX TeHEeTHYeCKH pa3JHYHHX oGpasoBaHui. lna Tex W ApPYrux xapakrep-
HBl MHHepaJHl, GopMHpyOLIHecs B LINPOKOM HHTepBaJse TeMmepaTtyp ot 25°
no 250—300° C. IlosToMy He cayuafHO, YTO apTHJJIH3alUs NOPOL Ha MHO-
I'HX MECTOPOXKAEHHAX OAHHMH HCCJeloBaTeNAMH B 6oJiblilell Mepe HJH LeH-
KOM CBSI3BIBAa€TCSl C 9K30T€HHBIMH NpolleccaMH, a APYTHMH — C 3HJOTeHHHI-
MH, Oco6eHHO TPYAHO YCTAHOBHTb OTHOCHTEJNBHYIO POJib HAPOTEPMAaJbHOIO
H T'HIIePFeHHOro NMpPOIECCOB B CJAYYasXx HX NMPOCTPAHCTBEHHOrO COBMeLEHHS.
Mexay TeM npaBusbHaf OlleHKa OTHOCHTEJNbHOH pONHM THApPOTepManbHOM
apruJ/IN3allid W THIepreHesa 4acTo HMeeT NPHHUHNHaJbHOEe 3HaueHHe Kak
JJia TIOHHMAaHH#A TeHe3HCa MeCTOPOXIeHHH, TaK U AJSA UX IPOTHO3a, MMOHCKOB
H pa3BeikH. Bce 3To olpenesaseT aKTyaJbHOCTb 3allayH 1o pa3paboTke
KpUTEpHEB pa3TPaHHYEHHs] THAPOTEPMAJbLHBIX APPHJJNH3HTOB H KOD BhHIBET-
puBanua. Ilox «kopaMu BLIBETPHBAaHHA» aBTOPHl NMOHHMAaIOT 3JIOBHAJbHBIE
(ocraTounnie, mo [6]) o6pa3oBaHMs, MpeACTaBASIOLIHE TMPOAYKTH METaco-
MaTHYECKOTO BHIIEJAaYHBAaHHA B 30He BepTHKaJbHOH (QHUJIBTPAlUA ATMC-
chepHBIX 0CadKOB, UTO HEOOXOAHMO OTOBOPHTb B CBSI3H C OTCYTCTBHEM y HC-
caeloBaTesiell elMHOH TPAKTOBKH TepMHHA «KOpa BbIBETPHBaHHA».

THnHYHBle NMPOSABJIEHHS KOP BHIBETPHBAHHA H THAPOTEPMAJILHOH apTHI-
JIH3alMH pa3JIHyaloTcsl 3aKOHOMEDHOCTSIMH CTPOEHHS MeTacoMaTdyecKHX
Tes, 0653aTeiIbHEIM Da3BHTHEM B THAPOTEpMaJIbHBIX apruJJan3utax OGoJjee
no3JHeHd accolHalliH MHHEpaJoB CTaJHH NOBHUIAMOIleHcA IENOYHOCTH H
pPALOM APYTHX NPH3HAKOB, YaCTHYHO paccMOTpeHHHX B pabote [4]. Heno-
cTaToYHasi 06HaXKEHHOCTb M TJYGHHA BCKPBITHUS aprHJJH3HPOBAaHHBIX MOPOL.
HepelKO He TO3BOJSIOT NMOJYYHTb HeOOXOAHMBEIA MaTepHaJ IJs BbISIBJEHHS
.TOPH30HTAJIbHOH U BePTHKAJbHOH 30HAJbHOCTH, MOP®OJOTHH OpEOJIOB H H3-
MeHeHHH H ApPyTHX THNOMOP®HEIX NPH3HaKOB. B Takux cayuasix oco6o Bax-
HOoe 3HayeHHe mMpHOOpeTalOT MHHepaJiorHyecKHe KPHTEPHH OTJHYHA THIpO-
TepMaJIbHEIX apTHJJIH3HTOB OT KOp BBIBeTpHBaHHA. OJHaKo TaKue KpHTEPHH
Io HacTosilero BpeMeHH pa3pabGoraHbl ciaabo. [lonbITKH HX pa3paboTKH
NpeANpHHHMaJHCh DaHee psiloM Hccaepoparteseii. O. B. Pycunora [20] w
I'. T. BoaocTHbix [4] ykasbiBajii Ha OTCYTCTBHE B THINHUHBIX KOpPaX BbiBET-
pHBaHHA cyJbdUIOB U KapOOHATOB, XapaKTEePHHIX IJA THAPOTEPMAJibHOTO
npounecca. MMu monuepkHBajsoch TaKXke, YTO AHKKHT U HAKPHT B OTJHUHE
OT KaoJMHHTa 06pa3yloTcs, BepOATHO, TOJBKO NPH BO3ZEHCTBHH THApPOTED-
MaJbHBIX pacTBopoB. Ho Jasneko He noBceMecTHasi pacnpoCcTPaHEHHOCTb AHK-
KHTa H HaKpHTa OrpaHHYHBAaeT BO3MOXHOCTb HCIOJb30BaHHA HX B KauecTBe
KPHTepHeB pa3JIHYHA TFHAPOTEDPMaJIbHHIX aprHJJIH3HTOB H KOP BbIBETPHBaA-
HHdA. I'opa3fio GoJplinii HHTepec B 3TOH CBA3H NPEJCTABJSAIOT THAPOCJIOAHL..
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reHoCTpyKTypHule HceaenaoBanns A. I'. Koccosckoit u B. A. Jlpuua [12] no-
KasaJjii, 4TO B IIpollecce BLIBETPHBaHHsI NPOMeXYTOYHBIE THAPATHPOBAaHHbIe
¢ass pslla MYCKOBHT — KaOJHHHT He obpa3syworca. CpelHudl noKasaTesib
npeJIoMJIeHHs] H ABYNpeJOMJIeHHs MYCKOBHTA JeACTBHTEJbHO yMeHbLIaeTcs,
HO TOJIBKO 3a CYeT B3aUMHLIX NPOPACTAHHH KAaOJHHHTA H MYCKOBHTAa. JTOT
3¢ ¢eKT H NPHHHMAaeTca 4acTo 3a J0Ka3aTeJbCTBO NPHCYTCTBHS THAPATHPO-
BaHHHX CJIOA.

B omHoM K3 pyAHBIX paHOHOB, I'le HH3KOTEMIepaTypHOe PeXKOMETaJb-
Hoe OpyleHeHHe JIOKaJH30BaHO B THAPOCHIOAHCTHIX aprHJJH3HTaX, aBTOpa-
MH HacTosilllell paGOTH H3YYeHH CJAy4YaH HaJIOKeHHsS YeTBEPTHYHO-COBPEMEH-
HOH KOpH BHIBETPHBAHHA Ha CONPOBOXKJAlOllHe PYAbl apTHJJH3HTH H BMe-
lalHe HX MeTaMop¢HuecKUe YIVIHCTO-CEpHIHTOBHIE cjaHub Pz,. B cocras
CJaHLUeB KpOMe CepHIMTa H YIVIHCTOrO BellecTBa BXOJLAT B HeGOJBIIHX KO-
auyectBax (xo 10%) o6aoMouHBe 3epHa MOJIEBHIX LIMAaTOB H KBapla, a TaK-
JKe XJIOPHT (IleHHHH), Kap6oHaTH, cyabduib. B Kopax BrIBeTpHBaHHA CJaH-
L€B MO ONTHYECKHM JaHHBIM MOXKHO OHIJIO BHIAEJATb THAPOCJIOLHCTYIO 30HY.
OnHako GosblIOe KOJHUECTBO PEHTIEHOCTPYKTYPHHIX H 3JIeKTPoHOorpaduue-
CKHX OmpefieJieHHH MOKa3aJo, YTO HHKAaKHX NPOMeXYTOYHEIX NMPOAYKTOB NPH
3aMellleHHH KaOJHHHTOM KaK CepHIHTa H3 CJaHLUEeB, TaK H THAPOCIIOL H3
apTHJINH3UTOB He o6pasyerca. CepHUHTH H THAPOCJIOALl OKa3HBAIOTCH YcC-
TONYHUBBEIMH TIO0 BceMy NPOGHJII0 KOPHl BLIBETPHBAHHS H TOJBKO B CaMHIX
BEPXHUX €€ YacTAX HaUeJo 3aMellaloTCsl KAaOJHHHTOM. 3aMeTHUM, YTO B BHI-
BETPEJNLIX THAPOCHIOAMCTHIX METacOMAaTHTaX THAPOCJIOAR He OGHapyKHBa-
IOT YBeJHUYEHHsI KOJH4YecTBa Pa36yxXalolHX MPOMEXYTKOB (MX H3HaYaJbHOE
cofepxaHnue He npeBnimaer 10—15%). Ha ocHoBe HcHOMb30BaHHS METOLOB
BaKyyMHOI'O IeKOPHPOBAHHSI H 3JIEKTPOHHO-MHKPOCKONHYECKOTO H3y4YeHHs
BBIBETPEJBIX MYCKOBHTOB U3 KaOJHHHTOBHIX MecTopoxaenuii C. C. UeKHHHM
¢ coaBTopaMu [22, 23] y6eluTesbHO MOKa3aHO OTCYTCTBHE KaKHX-JHGO mpo-
MeXKYTOUHEIX MeXAY MYCKOBHTOM H KaOJHHHTOM ¢a3. B kadecTBe penko
BCTpPEYalOUINXCA BOAOCOAepIKallHX MHHEpaJoB, 3aMelllalolIHX MYCKOBHT, OT-
MeyaloTCca JHLIb JHOKTadApHUECKHe BEPMUKYJIUTH [12].

TakuM 06pa3oM, BO3MOXKHOCTb 0Opa3oBaHHS THAPATHPOBAaHHEIX pa3HO-
cTelt MyCKOBHTA B NpoLecCe €ro aTMOoc(epHOro BEIBETPHBAHHA BeCbMa MaJjlo-
BeposiTHA. PsAJ nmpeBpalléHHil TPUOKTa3ZPHUECKHX CHIOJ ceffuac XOpoOIUO H3-
BECTEH H JIETKO MOJEeJHpYyeTCs B SKCHepHMeHTa/bHBIX YCJOBHAX. B kopax
BHIBETPHBAHHA OH MOXKET peasjin30BaThbCA B BHJAe MOCJAELOBATENbHOCTH: OHO-
THT (psoronut)—>ruApo6GHOTHT—BEPMHKYIHT—>KAaOJMUHUT [17 u 1p.]. B oca-
JOUYHBIX MOpOJAax B Mpollecce JerpalaliH OGHOTHTA OCYILIECTBJIAETCH HHOM
pAA mpeBpalleHHH: OHOTHT—-XJIOPHT, XJIODHT-BEPMHKYJIHT->MOHTMOPHJIO-
HAT, IPY 3TOM MoOXeT 06pa30BHIBATHCA H MHOKTAdApHUECKas CJKAA THNA
IM, olHakKo OHa cKopee Bcero Gamu3ka riaykoHuty [12]. Uro ke kacaercs
MYCKOBHTa, TO €ro PsJA NpeBpalleHHH THNMA MYCKOBHUT (HJIM CEPHLHUT)—>THI-
pocJiiola — CMellaHOCJHOHHBIL  CJI101a-MOHTMOPHJIJIOHHT—>-MOHTMOPHJIJIOHUT
(WM KAOJNHHHUT) MOKa NOCTOBEPHO HUKEM He ONucaH. DKCIepUMEHTaJbHbie
JaHHble YKa3blBalOT Ha KpafiHIOIO 3aTpyAHEHHOCTb 3Toro mepexoga [31].
Bnoase BepoATHO, YTO THAPOCJIONB H CMeIIaHHOCJOMHbEIE MHHEpaJHl CJio1a-
MOHTMODHJIJIOHHT BOOOLe He MOTyT (OpMHPOBATBCS B aTMOCQEPHBIX YCJO-
BHfIX, a TPEACTaBJAIOT 6oJiee BHICOKOTeMIepaTypHble obpa3oBaHusa. Ecuau
06paTHTbCSL K XOPOLIO M3yYeHHOH dKCIepuMeHTaJabHO cHcTeMe K,O—Al,O,—
Si0,—H,0 [9, 10, 11, 27], To JieTKO 3aMEeTHTb, YTO CHHIKEHHe TeMIepaTyp
BHI3BIBAET BEHIKJIHHHBAaHHE MOJIST KaJHeBOH CJIOJB, TaK 4TO yXe HuXe 130°C
JOJIKHO HPOHCXOAHTb HENOCpPe[CTBeHHOe 3aMelleHHe KaJHeBOTO IIOJEBOro
mmnara KaoanHutoM (¢durypa). Ta XKe TeHIEHIHS CYXKEHHs NMOJNS MYCKOBHTA
B HU3KOTEMIEpaTypHOH 06/1aCTH C OYeBHAHOCTBIO CeAyeT H3 PacyeTHHIX AHa-
rpamm [2].

Eme Gosiee BaXXHEIMH TNpeACTABJASIOTCS JaHHblE, Kacaloliuecs yCJOBHR
-06pa30BaHUs CJIOL H CJAIOIONONOGHHIX MHHEPAJOB B TEPMONPOSBIEHHAX 06-
Jtactefi aKTHBHOTO ByJKaHn3Ma. CBeT/ible KaJiHeBble CHIOAB H CMELIaHOCIOM-
Hble MHHepaJbl HalJIOZaloTCd TOJNBKO B HanbGoJiee BBICOKOTEMIIEPATYPHBIX
CKBaxHuHax [26, 29], rie npoHcxoddT nocieaoBaTe/NbHbIE NEPEXOALl OT MOHT-
MOPHJIJIOHHTA [0 Hepa36VXaloWHX KaJHeBHX AHOKTa3ApHueckux cawof. Tak,
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CJIOHCTHIE CHJIHKATBl NpeJCTaBJeHbl HCKJIIOYHTEJIbHO FHAPOCTIONAMH HJH,
pexe, CMeLIaHOCHOHHBIMH CJI0Ja-MOHTMOPHAJNOHHTOBHIMH (ha3aMM, Xapak-
TEPHO NPHCYTCTBHe NapaHKepHTa, aHKePHTa, CHAEPHTA, MaTHHTOCHAEPHTA.
JHoKTasipHyeckHe CJIIOAHCTHE MHHepaJbl N0 COCTaBy GJH3KH MaJoxese-
3HCTHIM MYCKOBHT-(Q€HrHTaM, OoJHaKo 006J/aflaloT H3OHTOUYHHM KOJHUYECTBOM
«MOJIOXKHTEJIbHOH» BOAH H AeuHuuTOM Kaausa (MeHee 0,85—0,8 dopmysn-
HblX eIHHHL). OHH OTHOCATCA K NOJUTHNHOH MoAnduKauuu 1 M uau cMecaM
1M+2M, noauTHnoB, rlle nepBas npeobaafaeT; BCTPEYAIOTCA TaK¥Ke IMOJH-
tan 2M, nan cMecd 2M;+ IM nmoMuTUNHHIX MOAHGHKaUHH, NpHYeM O6GHIYHO
OHH XapaKTepU3YIOTCS BHICOKOH CTeneHblo coBepllieHcTBa. Moaudunkanus
IM B ruipoTepMaJibHHX THAPOCHIOAHCTHX MeTacOMaTHTaX oOuYeHb pelika.
B cocraBe co6CTBEHHO apTHJMH3HTOB CMEIUAHOCJOHHEIE CJIOAA-MOHTMOPHJI-
JIOHHTHL M THAPOCJIOAH HIPaloT 3aMeTHYIO, XOTA H MNOAYHHEHHYI0 OTHOCH-
TeJIbHO NIPOYHX TJIMHHCTHIX MHHepaJioB, posib. OHH OOBIYHO PacIpOCTPaHEHH
B BHJAE JIOKAJbHBIX OKOJIONPOXKH/JIKOBHX METacOMaTHUeCKHX oOpa3oBaHHH H
BO BPEMEHH TeCHO aCCOLHHPYIOT ¢ PyAHOH MHHepaJH3alHueH.

JononHnTeNbHHMH MHHEPaJOTHYeCKUMH KPHTEPHSIMH pas3rpaHH4YeHHSA
THAPOTEPMaJbHbIX apru/JIH3HTOB U KOp BHIBETPHBaHHUSA cJlelyeT CYHTaTb Ha-
JHUYHEe HJAH OTCYTCTBHE B H3MeHEHHBIX NOpojJax XJOpHUTa, Kap6oHaToB® H
CyabdHAOB. ITH MHHepaJhi OYeHb XapaKTepHH AJs THAPOTepMaJbHHX MeTa-
COMAaTHYECKUX TPOLIECCOB, HO, KaK NMPaBHJO, JIETKO pa3pyllaloTcss NPH BH-
BeTpuBanuu [4, 16, 20]. Tak, HoBoOGpa3oBaHHs XJOPUTOB B Buie 14 A da-
3bl B KOpax BHIBeTPHUBaHHs (Zaxe H B yJbTPaOCHOBHBIX NOPOJax) AOCTOBep-
HO He omHchHBaloTcs. PaHee BHAensiBUIMICA B KOpax «THAPOXJOPHT» 0603Ha-
yaeT MO CyIIeCTBY Pa3sHOpPOAHYH CMeCh, COCTOSIIYI0O M3 HOHTPOHHTA, Xeje-
3HCTOrQ CaNOHHTA, CMELIaHOCJOHHBIX XJOPHT-MOHTMOPHJ/LIOHHTOB, XJIOPHT-
BEPMHKYJHTOB M IPYIHX KeJe30COAepIKallUX TJIHHHCTHIX MHHepasoB [18].
Kpome Toro, uMeloTcsi JaHHBIE, YTO MarHe3uaJsibHOXKeJse3ucToiil 14 A xsopur,
KaK H CepHUHT, o6pa3yeTca JHIIb IPU BO3AEHCTBHH OTHOCHTENbHO HarpeThix
(ne menee 200°C) Boa. Tak, HanmpuMep, B reoTepManbHbIX chucreMax Hcnan-
JHH M HEKOTOPHX APYTHX 0O6/acTaX HOBellllero ByJKaHH3Ma IOsIBJIEHHE
xaoputa pukcupyercs nsorepmoit 210—230° C. Huxke 3Tux TeMnepatyp pac-
NPOCTPAHEHBl TOJbKO CMEUIAHOCJOHHRE XJOPHT-MOHTMOPHJIJIOHHTOBHE (a-
3bl [30]. B cuny kpaiine#i HeyCTOHYMBOCTH NPH CMIEPreHHBIX Mpolleccax me-
peuHCJeHHEIE MHHepaabl (cyJabdUAB, XJOPHT, Kap6oHAaTH) He Bcerfia MOTYT
CJHYXKHTb HaJ€XKHBIM KPHTEpHEM Das3jHYHA KOP H THAPOTEpMAaJbHHIX MeTa-
comaTuToB. Eciu B 30Hy aTMocepHOro BHIBETPHBaHHS IONMafalOT OKOJO-
pPYyIdHBIe aprHJIIM3UTH, COAEPIKaBIIHE H3HAYaJbHO 3TH MHHEpaJbl COBMECT-
HO C KaOJHHHTOM (HO 6e3 THAPOCJION), TO Cyab®HIE, KapGOHATH, XJOPHT
GEICTPO pacTBOPAIOTCA HJH OyAyT 3aMellleHn rHApookucjaMu. Torma mo
OCTaBILHMCH acCOLHAUMAM KBapla C KaOJHHHTOM H MOHTMOPHJ/JIOHHTOM
OYeHb TPYJHO CYAHTH O NMEPBHYHOH NMPHpPOJAe INIHHUCTHIX METaCOMATHTOB.

CoBeplIleHHO HHadye OOCTOMUT [€JO ¢ JHOKTa3ApPHYECKHMH CBETJHIMH Ka-
JUEBHMH CJHIOAaMH (CepHUHTAMH), THAPOCAIOJAMH H CMEUIAHOCJOMHBRIMH
CJ10a-MOHTMOPHJVIOHHTOBHIMH (pa3aMH. DTH MHHEpaJH, ¢ ONHOH CTOPOHHI,
He o6pasyioTcsa npu GOpMHPOBaHHH KOp BHIBETDHBaHHSA, a ¢ Jpyroi — Xxa-
PaKTEPH3YIOTCA YPE3BHIUANHO BRHICOKOH YCTOHUHBOCTBIO NPH HaJOXKEHHH TH-
HepreHHBIX NPOLieCCOB Ha GoraThle 3THMM MHHepaJaMH THAPOTepMaJibHble
HNOPOALL, a TaKXe Ha HOPOAHI, NpeTepleBIlHe 3MHreHeTHUeCKHe H MeTaMop-
¢uveckue npeob6pa3’oBaHUA. DTO MO3BOJSAET LONOJHHTb CYLIECTBYIOLUIHE KPH-
TePHH Pa3JHYHA KOp BhIBETDHBAHHS H THAPOTEPMaJbHBLIX MeTacOMaTHTOB
He TOJIbKO, KOTJla OHM NPOSIBTEHH B YHCTOM BHAe, HO H B 60Jiee CJOKHRBIX
cly4asX HaJIOXKE€HHs THIEePreHHHX NpPOleccoB Ha paHee 06pa30BaHHHIE HH3-
KOTEeMIepaTypHEIe OKOJOPYJAHHE MeTacOMaTHTH. B mpefenax paccMaTpuBa-
eMbIX fBJeHHH (rHApoTepMaJjbHBIE MeTacoMaTo3, aTMoc(hepHOe BHLIBETPH-
BaHHEe) TJHHHCTHIE METACOMATHTH MOXHO DasAeJHTb Ha CJeIYIOIIHE TPH
THOA.

2 Uckaouenne NpeiCTaBJAIOT MarhHe3Ha/JibHble H JK€Je30MarHe3HalbHEIC Pa3sHOCTH Kap-
60OHaTOB H3 HHXKHHX FOPH3OHTOB KOP BHBETPHBaHHS YJbTPaOCHOBHHIX mopod [15]. Ouu 06-

pasylorc B OCOGHIX YCJAOBHAX 3HAuHTeNbHOH o6orauleHHOCTH cyGcTpaTa MarHHeM M Ke-
JIe30M. '
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1. TuapoTepManbHEle MeTacoMaTHYecKHe 00pa3oBaHMs pPasJHYHOH Mop-
donorun (Kak TPelliHHHO-XHJbHHE, TaK H CTpaTHGOpMHEE), coAepiKallue
B CBOEM COCTaBe THJPOCHIOAB, CMeLIaHOCJHOHHbIE YIOpPAJAOYEHHBIE CJI0AA-
MOHTMOPHJIIOHHTOBHE (a3b, KaOJHHHT, MOHTMODHJIJIOHHT, a TaKXe XJIOPH-
THI, cyJAbHAb, Kap6OHATH. 3aMeTHM, YTO THApPOTepMaJjbHas OpPHpOAa ce-
PHLHTCOAEPKAIIHX METacOMaTHTOB (6epe3HTOB H CXONHBIX C HHMH) H pa-
Hee He BbI3biBaja coMHeHHii. IIpucyrcTBue cyanduioB, Kap6oHaTOB, XJOpH-
Ta, yNOpPALOYEHHHX CMellaHOCJOHHEX (a3 CAI0Aa-MOHTMODHJIJIOHHT H THA-
POCJIIOZ, MO3BOJIAET OTJHYATh HX OT NPOAYKTOB BbIBETPHBAHMS.

2. IIpoaykrel aTMocdepHOro BHIBETPHBAHHSI MO KPHCTAJNJIHYECKHM MOPO-
JaM KHCJOro cOCTaBa, TPaHHTOMJAAM, a TaKXe IO THeiicaM, MeTaMopduue-
CKMM caaHuaM. B Hux HaumboJsiee XapakTepHO LIHPOKOe Pa3BHTHE KAOJHHH-
Ta, 3aMelUaioLIero BCIO MOJIEBOIUIATOBYIO YacTb NOPOZ, Hepexon OHOTHTa B
KaOJIMHHT 4epe3 cepHio pa3Gyxamoolliux (a3, HHTEHCHBHOE OKHCJIEHHE, JIHMO-
HHTH3alHA, OTCYTCTBHE HOBOOOpPa30BaHHHIX CBETJIBIX KaJHeBHX CJIOL, Kpo-
Me PeJHKTOB, COXPaHHBLIMXCSH OT HCXOJHHIX NOPOX, H YNOPAAOYEHHHIX CMe-
LIAHOCJOHHBIX CJI0JAa-MOHTMOPHJIJIOHHTOBHIX (a3, Kap6oHATOB, XJIOPHTa,
cynbouIoB. B cpelHHX H OCHOBHHIX nmopolax O6oJjblioe 3HaueHHe NMpHOGpe-
TaeT MOHTMOPHJUJIOHHT NPH COXpaHEeHHH NPOYHX IepPeYHCNECHHBIX NPH3HAKOB.
O6mas kapTHHa YCJOXHSETCS JIHLIb B BHBETPEJBX MacCHBaX YJAbTPaOCHOB-
HHX IIOPOJ, I'leé B HHXKHHUX FOPH3OHTaX KOpP BO3MOXKHHI CKOIJIEHHS THOepreH-
HBIX Kap60oHaToB. 9TH cJayYaH, OJHAaKO, OTHOCHTe/JbHO GoJsee pelkH. ['umep-
TeHHBbI TeHe3HC IL[eOJHTOB B KOpaX BbIBETPHBaHHsA YyJbTPallle/JOYHBIX HOPOA
HEKOTOPBIMH aBTOPAMH IOJBepraercsi COMHeHHuIo [4].

3. I'inHuCTHE MeTacOMaTHTH CMeLIaHHOTO reHe3Hca, Korja Ha 6oJjee
paHHHe THApPOTEpPMaJibHblE MeTacOMaTHTHl HaJOXEeHHl Ipollecchl BhIBETPHBA-
Hus. [ MHOTHX PYAHHIX MECTOPOXKAEHHH B CHJY NMOBLILIEHHOH TeKTOHHYe-
CKOfl HapyILIeHHOCTH BMeINAIOIIUX NOPOJ 3ITa COBMellleHHOCTh — J0CTaTOo4-
HO pacnpocTpaHeHHoe siBjeHHe. Eciin B 30HY runmeprenesa momajaamnT Kap6o-
HATHO-THAPOCJIOAHCTEIE MeTaCOMAaTHTHl (THIOPOCJIOAHUCTHE APTHJIH3HTHI),
TO cyabpHAB H KapOoHATHl pa3pyllalOTCs, a YacTb KaJHeBHIX CJIOJHCTBIX
MHHepaJoB, a TaKXke PeJHKTOBHE MOJIeBble IINMAaTH H OHOTHT 3aMelHaroTcs
KaoJauHHTOM. To XKe crnpaBelJIHBO M JJIs1 BriBeTpeanx Oepe3urtoB. Koanuect-
BEHHBIe COOTHOILeHHs B NMOPOJaX CBeTJbX KaJHeBHX THIPOCAION H KaoJHUHH-
Ta MOXKHO HCHOJIb30BaTb [/l OLEHKH OTHOCHTeJbHOH pOJH THApPOTEpMaJb-
HOTO H THIepreHHOro mpoueccoB. [IpH Ha/loXeHHH KOp BLIBETPHBAaHHS Ha
FHApOTepMaJbHEIE aPTHJMH3HTH, B COCTaBe KOTOPHIX KaJiHeBble T’HAPOCIIOARL
OTCYTCTBYIOT, 00lllasi KapTHHa, KOHEUHO, 3HAaUHTeNbHO YCJAOXKHAeTca. B sTux
cJay4asix NpH pacTBOpPeHHH KapOOHATOB, XJOPHTOB, CYJb(PHIOB OCTAIOLIHECS
KBapU-KAOJHHATOBBIE HJH MOHTMOPMJIJIOHHT-KAOJHHHUTOBHIE TapareHe3HCH
TPYAHO OTJHYHMEL OT NPOAYKTOB THIEepPreHHHIX H3MeHeHHH. Mbl He paccMmat-
pHBaeM 34echb H 0oJiee CJOXKHEBIE cJydyal NMPOrpecCHBHOro MetaMopdusMma mno-
rpeGeHHBIX KOP BLHIBETDHBAHMSA, NMOCKOJBKY IJs OOJBIIHHCTBA HH3KOTEMIIe-
paTypHHIX PpyAHHX MeCTOPOXKIEHHH 3TH SBJeHUS He XapaKTepHo. Ecaum xe
KOpa BbIBETDUBAaHHS Da3BHTa HAa TEPPHTEHHBIX MOPOJAX, H3MEHEHHEIX IIPO-
1eCCaMH pPEerHoHaJbHOro sMHreHe3a (KaTareHe3a) M COIEpXKallUWX JHOKTa-
3[pHYeCcKHe KajHeBble THAPOCJIONL], TO MPOAYKTH BHIBETPHBAHHA TaKkKe MO-
TYT COCTOSITb H3 KAOJIMHHTA H PENHKTOBHIX cawog. Torpa 3Ta MHHepasabHasi
accouvalusi NMPHHUHMMHAJIbHO He OTJIMYHMa OT HabJ/I0JlaeMBIX IIPH BbIBETPH-
BaHHH OKOJIODYJAHBIX MeTacOMaTHTOB. B TakuX ciyuasix CyAHTb O XapaKTepe
HCXOJAHBIX MOPOA MOXKHO TOJIBKO Ha OCHOBAHHHM OOLIEre0JIOTHYECKHX AaHHRIX,
HampuMep pasBUTHSI B paloHe MecTOPOXAeHHH H PYAONpOSIBJEHHH, COmps-
JKEHHBIX. C OKOJIODYAHBIMH M@TaCOMAaTHTAaMH, HJIH LIHPOKOTO paclpocTpaHe-

HHSl TepPHMIeHHBIX TOJII, Npeo6pa3oBaHHHX NPOLlECCAMH 3MHreHe3a M Ha-
YJaJbHBIX CTyneHell MeTaMopdH3Ma, H T. A.
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1. TonkouewyiiyaTele JAHOKTa3[ApHYECKHE CBeTJble KaJHeBbe CJIOAHI,
CEepHIUT, THAPOCIIONAa H YNOPALOYEHHEBIH CMeIaHOCAOHHBIH CJAI0Na-MOHTMO-
PHJIJIOHHT MPEICTABASIOT COGOH XapaKTepHble MPOAYKTHl OKOJOPYAHOTO THA-
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KOPA BbIBETPUBAHHSA PYAHbIX TPOKTOJIHTOB
H OCOBEHHOCTH PACNPENEJIEHHSA B HEN CKAHO HA,
BAHAAHUA H KOBAJIbTA

BOPHCEHKO JI. ®., KPYIIEHEKHHA H. C.

B pesysibTaTe H3yueHHs KODHl BBLIBETPHBAHHS PYAHBIX TPOKTOJHTOB YCTa-

HOBJIeH DA NOABHXHOCTH MOpofooGpasymolinx saementoB: Na, K>Ca, P>

‘ >Mg>Fe>Mn>Si>Ti>Al. PAl NOABHXHOCTH BTOPOCTENEHHEIX 3JeMeH-

' ToB caeaylomuit: Co>V>Sc. BhoHOC ckaHaus mnpH KOpooGpa3sOBaHHH Ha

PYAOHOCHLIX TPOKTOJHTaX B OCHOBHOM OCYIIECTBJSETCA 3a CYeT Pa3pylleHHs

T0poA006pa3yIoLUIMX JKele30Marie3HanbHEIX MHHEpasoB. Bauauit H Ko6aibT no-

MHMO 3THX MHHEpPaJIOB BHIHOCATCS H3 HJIbMEHHTa, MarHeTHTa, cy’abdunos. Oxe-
JIe3HEHHBle YYaCTKH KOPHl 4acTO 3aMeTHO O6OoralleHE BaHaaHeM.

B Hacrosilllee BpeMsl KOJHMYECTBO NAHHBIX O paclpelie/leHHH DeIKHX H
MaJbiX 3JIeMEHTOB B Kope BhHIBeTpHBaHHA ra66pouloB M 06 HX NMOBEIAEHHH
B mpollecce KopooOpasoBaHHsi orpaHuueHo. B 3ToM oTHomenun Haun6osee
TIOJTHO H3Y4€HBl KOPH BHIBETpHBaHHs, PasBUThle B tabpanoputrax U am¢puto-
Jutax YKpauuu [13]. B oTnuune oT yKazauHo# paGoThl Hallie BHHMaHHe B
OCHOBHOM OBIJIO COCPELOTOYEHO HA HCCIEeIOBAHHH KOPH!, Pa3BHTON HA PYAHHIX
TpoKToAuTax. ['IaBHBIH PYAHBIH MHHeEpaJ 3THX MOPOJ NpeICTaBJEeH HJbMe-
HHUTOM, KOJIHYECTBO KOTOpPOro B cpenHeM coctaBiaser 13,8%. Tpokroauntst —
HauGoJee pacnpocTpaHeHHash PyJHas nopona mToKooGpasHoro Tena ra6-
6poHI0B, KOTOPOe HAaXONNTCS B IOKHOK yacTH UenoBHucKoro Maccupa rad-
6p0-aHopTO3HTOB KOPOCTEHCKOro MJIyTOHA YKPAaHHCKOTO KPHCTAJIHYECKOTO
muTa [4].

Kak mokasanu npoBeJeHHBIE HCCAENOBAHUA UCXOAHBIX TPOKTOJNHUTOB, CKaH-
auil, BaHaquii ¥ KOGaJIbT COGCTBEHHBIX MHHEPAJOB B HHX He oGpasyioT. Ko-
JnyecTBeHHble ompefesnennss Co M Sc BHINOJHEHH MeTOAOM HeHTPOHHOMH
aktuBaiud (aHaautuk C. M. Jlanynos, UMI'P3), a BaHangus — MeTOIOM
cnekTpasbHoro anasamnsa (anaautuk C. A. I'ymuna, I/IMI‘PS). I'naBHbBlEe MH-
HepaJabl-KoHIeHTpaTopHl Sc, V 1 Co B TPOKTOJHTaX — WJIBMEHHT, OJHBHH H
KJAHHOMHMPOKceH. Ha uX 104110, COTVIACHO HAIIUWM MOACYETAM, npHXomuTcs, % :
91,1 V, 83,1 Sc u 53,2 Co (ra6a. 1—3). Ilpuuem aas BaHAZust W CKaHIHSA
OCHOBHO# KOHLIEHTpaTop — HAbMeHHT (cM. Tabu. 1, 2). Bo BropuyHom Mar-
HetuTe ycraHoBaeuo 0,01% V. Ko6aabr Hapsany ¢ uabmennrom (25,2% ot
obutero KosuuectBa Co B TPOKTOJIHTE) KOHIEHTPHUPYETCH B OJHBHHE H BTO-
PHYHBIX MHHepaJax, Ha NOJI0 KOTOPBIX cymMMapHo npuxogurcs 70,69% sToro
Merasaa (cM. Ta6a. 3). HanbGosnee pacnpocTpaHeHHBle BTOPUYHBIE MHHEPAJIBI
TPOKTOJIHTOB NPEACTABJEHB XJOPHTOM, GUOTHTOM, aM¢ubosaMH, CepHeHTH-
HOM, MarHeTHTOM. Kpome Toro, sacTb Ko6anbTa, BEPOSTHO, CONEPIKHTCA B
Cyabduaax, KOJUYEeCTBO KOTOPHIX B MAaTEPHHCKON MOPOAE B CPeliHEeM COCTaB-
aset 0,3% (uHorna mo 1,4%). M3-3a HemocraTka MaTepuajia Co B cysbdhHAAX
He ompefesscsa. Ilo aHaJOTHH ¢ NPYTUMH SHIOTEHHBIMH MECTOPOXKAECHHUAMH
MOXHO NpPeANOJOXHTDb, YTO B MUppoTHHe cojepxurca 300—700 r/r Co (ko-
JIHY4eCTBO NMHPPOTHHA B H3YyUeHHHX ra66pomnax cocraBiasieT 96% or Bcex
CcyabhHIOB). YCTaHOBJIEHHBIH xapakTep pacnpeneyenus Sc, V u Co B MH-
HepaJlax PYJAOHOCHBIX TPOKTOJIHTOB COTJIACYETCS C OCHOBHBIMH JAHHBIMH MO
MHHEPaJIOrHH H F€OXHMMHH 3THX 3JeMeHToB [2, 3, 17, 18].

Ha pynoHocHEIX TpokToauTax UenoBHUCKOTO MacCHBa Pa3BHTa Me3030M-
CKasl KOpa BHIBETPHBaHHS MOILIHOCTBIO okosio 20—40 M. CaMblifi pacnpocrtpa-
HEeHHbIH HOBOOGPa30BaHHBIH MHHEPAJ KODbl BHIBETPHBAHHUs, 10 NAHHEIM PEHT-
TEHOCTPYKTYPHOTO aHaJH3a,— KAOJMUHUT (NMPOaHaJH3UPOBaHB NPo6H H3
TATH CKBaXKHH, aHaJuTHK P. A. Anekcanaposa, M¥MI'P3). Hau6oJsee HHTeH-
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Tabauya 1
PacnpeneieHne CKaHAHS B MHHEPaJaxX TPOKTOJHTOB

Paanpejenesine SC B TPOKTOJHTE
Conepxae * Copepxanne Sc
MuHepaa MHHeEDaJIa B TPOK- ! ,

ope Tonute, % B Munepane, 1/ 3a queT MHHepaJsioB,|% R ofmeMy conepikae

r/t HHIO SO B 1POKTONNTE
ITnarnoknas 39,14 1,8 0,7 33
OnuBHH 11,49 24,7 2,8 13,6
KanHonupokceH 1,79 167,0 3,0 14,6
Habmenur 13,80 82,1 11,3 54,9
Anatut 8,18 2,8 0,2 1,0
Bropuunnie 25,60 10,0 2,6 12,6
Bcero 100,00 — 20,6 100,0

¥ 3aecb, a TakKe B TaGJ. 2, 3 NOACYHTAHO MO 45 wiandaM H MepecYHTAHO HA NPOUEHT.

Tabauya 2
PacnpepneneHye BaHaAug B MHHEpaJax TPOKTONHTOB

Pacnpepenenne V B TPOKTONHTE
Conepxanre Copepixanne, V
Munepan MHHeDala B TPOK- | p munepaJe, T/T [3a CueT MMHEDAJIOB,|% K ofmeMy cofepika-

ToNHTe, % r/r HUIO V B TPOKTOJHTE
Ilnaruoknas 39,14 7,5 2,9 1,6
OnuBHH 11,49 46,0 53 3,0
KauHonupokceH 1,79 300,0 5,4 31
Habmenut 13,80 1085,6 149,8 85,0
AnatHr 8,18 =3 — ‘ —_
BropHnuHne 25,60 50,0 12,8 7,3
Bcero 100,00 — 176,2 100,00

Tabauya 3
Pacnpenenenne x06aabTa B MHHEPANIaX TPOKTOJHTOB
Pacnpefaenense Co B TP ORTOANTS
Cozepixanne Copnepxanne Co
Munepadn MuHepala 5 TPOKTO"| p munepane, I/7 [sa cder munepanos,|% K oSmeMy copepias
aure, % rit HHI0 CO B TPOKTOMHT®

I1naruoknas 39,14 4,1 1,6 2,5
OnusuH 11,49 145,0 16,7 26,3
Knunonupokcen 1,79 64,0 1,1 1,7
HnbMeHuT 13,80 115,7 16,0 25,2
AnaTtut 8,18 — — —
BropHuHHHE 25,60 110,0 28,2 44,3
Bcero 100,00 — 63,6 100,0

CHBHO o6pasoBaHMe 3JI0BHs Ha nopofax KopocTeHCKoro maytoHa mpoHCXo-
IHJIO B IOPCKOe BpeMsi H B HHxXHeM Meany [6]. [ToBcemecTHO Kopa nepexpoita
NeCcyYaHO-TJIHHUCTHIMH OTJIOXEeHHsIMH Heorexna. MHoOrHe HccaefoBaTeNaH, H3Y-
yaBIIIHe KOPHl BBIBETPHBAHHS OCHOBHHIX NMOPOJ YKPaHHCKOTO LWIHTA, OTMEUYasH
HaJiM4Ke 30HaJbHOCTH [7, 14, 15]. B paspese u3yueHHOH KOPH 30HAJBHOCTb
BHINOJIHEHA JOBOJbLHO XOpollo. B 30He | TPaKTOMHT BHILIEJOUEH, TPEIIHHOBAT,
a B BepXHeill yacTH 3ToH 30HH ApecBsinucT. 3oHa 1l npencraBJiena rJIHHHCTHL-
MH NOpOJaMH, B KOTOPHIX I'NTaBHHE MHHepaJbl — MOHTMOPHJ/IJIOHHT H KaoJH-
HHUT, NMPHCYTCTBYIOT THAPOXJIOPHT, THAPOCJIORE!, TaJbK, cHIepHur. 3oHa III
CJIOXKEHa CYLLeCTBEHHO KaOJHHHTOBHIMH mopofamu. B sounax II u III Bcrpe-
9aloTCsl YYaCTKH, 3HaUHTeNbHO 060XpeHHEIe THAPOOKHCAaMH Xene3a. Ha ra-
KHX yyacTKax 3aHKCHPOBAH TeTHT. B 1esoM, Kak H AJag ZPYyrux MadUTOBHIX
nopon KopocTeHckoro miyToHa, AJsi PYAOHOCHBIX TPOKTOJNHTOB UenoBHUCKO-
ro MacCHBa XapaKTepHa 3aBepIIAlOIias KaoJHHUTOBas CHelHAJH3alusd pPas-
BHBILEHACS Ha HEX KOPHI.
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Xumntieckuit coctas nopox B KOpe BHIBETDHBAHHA TPOKTOAHTOB, ¥

Tabauya 4

iﬁ’;?.. TnyGuua, m 22?:-'7;3 510, TiO, Al,0, Fe;0, FeO Mno Mgo Ca0 Na,0 K;0 P,0; H;0~ Hy04 | Cymma
1 32,4354 1,53 40,15 8,97 | 27,33 5,60 3,63 0,11 2,48 0,77 | He o6n. | He o6u. | 0,17 | 1,15 [10,08 | 100,44
I |35,4—38,4] 1,60 39,55 5,41 24,20 6,10 3,81 0,08 1,54 3,12 0,27 0,52 |[1,77 | 3,53 [10,49 | 100,39
1 |54,2-556] 2,25 42,77 5,77 16,05 6,69 5,31 0,12 3,68 9,30 3,24 0,664 {2,59| 0,8 |2,84] 99,89
0 |141,9—144,9] 3,00 40,61 6,14 14,32 4,93 13,01 0,17 6,04 8,02 2,86 0,96 | 1,53 | He o6n. | 1,43 | 100,02
Ta6auya 5
Pacnpenenenue XHMHYECKHX 9JIeMEHTOB B KOpe BbHIBETPHBAHHSA TPOKTOJHKTOB
3oma wopu | 00PN Bec,l o) TI Al Ee Mn Mg Ca Na K P Cymma, mr/cus
- 153 18,76 5,38 14,46 6,74 0,08 1,50 0,55 He 06H. He 06n. 0,07 19736
’ 287,03 82,31 221,24 103,12 1,22 22,95 842 | T 0 0 1,07 ,
. 160 18,48 3,25 12,80 7,23 0,06 0,93 2,23 0,20 0,43 0,77 74908
' 295,68 52,00 204,80 115,68 0,96 14,88 35,68 3,20 6,88 12,32 '
I 225 19,99 3,46 8,49 881 0,09 222 | 6,64 240 0,53 L13 1209,55
” 449,75 77,85 191,02 198,22 2,02 49,95 149,40 54,00 11,92 25,42 ’
5 500 1898 3,68 7,58 13,56 0,13 3,64 5,73 212 0,80 0,67 1686.60
’ 569,40 110,40 227,40 406,80 3,90 109,20 171,90 63,60 24,00 20,10 ’
Ky - 0,50 0,75 0,97 0,25 0,31 0,21 0 0 0,29 0,05 -

Ipumesanue. B ancaurelie YKa3aHo GOMEPKAHHE XHMHUECKUX SJIeMEeHTOB,

%:

B SHaMeHaTejle — aGCOMIOTHO® COAepHaHHe, Mr(cm’. Ky — Kosddumpent YCTOAYHBOCTH XMMHYECKOrO 3/leMeHTa NPH
BLIBETPHBAHHH, NIPEACTABAIWHA COGOR OTHOWEHHE aGCOMIOTHBIX copepxanuit B noponax 3ouw Il u 0 o : ’



BaJaHC BelllecTBa B KOpe BHBETPHBAHHA TPOKTONHTOB

Tabauya 6

30Ha KOpHI Si Ti Al Fe Mn Mg
—282,37 | —28,00 —6,16 303,68 — 2,68 86,25
1 49,59 25,44 2,7 74,65 68,72 78,98
—273,72 | —5840 —22,60 —291,12 —294 —94,32
I 48,07 52,90 9,04 71,56 75,38 86,37
—119.65 | —32,55 — 36,38 —208,58 —1,88 50,25
I 31,01 20,48 16,00 51,27 48,20 54,26
3oHa Kophl Ca Na K P Cy“";}’;‘;‘eﬁ;";‘,*°°
—163,48 — 63,60 — 24,00 —19,03 979,34
r ~95,10 100,00 100,00 94,68 58,07
—136,22 —60,40 —17,12 —7.78 —964,62
i 79,24 94,97 71,33 38,71 57,19
—9950 —9,60 —12,08 +5,32 497,17
I 13,00 15,00 50,33 126,47 2948

IMpumezygrue. B uucnuTeNle yKa3as BolHOC (—) HJH npHBHOC () 5JeMeHTOB,

Mr/cM3; B 3HaMeHaTesie —

WMeHBlIeHHe 0O eP)KaHHs 3/IeMeHTOB, MPOLUEHT OT HX KOHUeHTpauuil B cyGerpaTe (3ona 0).

IToc/ienoBaTebHOCTh MHHEpAJbHBEIX npeoGpas3oBaHuil mpu GOPMHPOBA-
HHMH 3JIIOBHSI TPOKTOJIHTOB MOMKHO CXeMaTHYeCKH MPEACTaBHTh CJEAYIOMIHM
-o6pasoM: 1) MIarHoOK/J1a3—-MOHTMODH/VIOHHT—>KAOJNHHHUT; 2) TeMHOLBETHbE
(o1MBHH, MHPOKCEH, GHOTHT)->THAPOCIIONUCTO-XJIOPHTOBEE 06pa30BaHHSI—
—-KaOJHHHT; 3) HJIbMEHUT—THAPOOKHCIH KeJje3a H JeHKOKCEeHU3HPOBaHHBIH
HWJIbMEeHHT. YKa3aHHas cxeMa HaHGoJsee 6/H3Ka K TaKoBoif AJas ja6paiopu-
ToB Kopoctenckoro nnyrona [13]. ITopoast cy6cTpata W mpOAYKTH HX Bbi-
BETPHBAHHA oNpoO6OBaHb HaMH MO KepPHY JeBATH CKBaXKHH KOJOHKOBOro Gy-
peHHsa. Pe3ynbTaThl NOJHBIX XHMHYECKHX aHaJH30B 3JI0BHANbHHX 06paso-
BaHUH IIOKAa3a/H, 4YTO B MNpPOLECCe BHIBETPHBAHHS TPOKTOJNHTOB NPOH3OLLIO
CyllecTBeHHOe H3MEeHeHHe COCTaBa MaTepPHHCKHX NMopoA (taba. 4, 5; aHaMHTHK
T. M. Mauuxuna, UMI'P3). B HuX 3HauHTeJbHO YMEHBIIHJHUCh KOHLEHTpa-
LMY lIesoyell H LIeJIOYHHIX 3eMesb, a TaKke XKeje3a H ¢ocdopa, 3aTo BO3-
POCJIO COAepKaHHe THAPOKCHJIbHOH M FHTPOCKONMHYeckoil Boxbl. I1pu uHcnmodsb-
30BaHHH MeTofa aGcomoTHBIX Mace [12] HaMM ycTaHOBJIEHO, YTO H3 30HHI |
HCCJIeIOBaHHON Kopbl BbiHeceHO 497 mr/cM® BemecTBa, HaH okoso 30% ot
Maccel cyOcrpata. Haubosee akTHBHO BBIHOCH/HCH: MarHHuit (549%), xeneso
(51%), kanuit (50%), maprasen (48%). B He3aHaUHTETBHOM KOJHYECTBE Ha-
KaniuBaJics ¢ocdop (Taba. 6). v _

B 30He Il npomoJkanca BBIHOC BellecTBa cy6CTpaTa, KOTOPHIA COCTaBHJI
‘964 mr/cm®, unn 579 oT nepBHYHOrO BeluecTBa TPOKTOMHTOB. [1o cpaBHeHHIO
¢ 30HOi I B 30He II BuiHOC yBeqmuusacs Ha 467 mr/cm®. OcHoBHas Aouns Ga-
JlaHca BblHOca 30HBI I mpuxoauTcs Ha KpeMHHI, XKeJse30, KaJblUuil, HATPHH.
B 3one 111 o6muit BeiHoc goctur 979 mr/cm®, uau 58% ot BemecrBa cy6eTpa-
Ta. Ilo cpaBHenHo ¢ 30HOH Il BHIHOC BeulecTBa B 30He 111 yBesnuniacs Bcero
Ha 15 mr/cM?®, uto cocraBasieT okoso 1% Bcero BhiHOCA. Y AAJSIUCh IPEHMY-
LleCTBEHHO KpeMHHH, KeJse30, Kaabuuii, pochop, a TakKe OCTATKH KajaHsd H
HaTpus. Paccuntanusie ko3 dunnentn ycroiiunBoctu (Ky) mopomoo6pasyio-
LIUX 3JeMeHToB [12], KoTophie npeacTaBaAsIoOT co60i OTHOLIEHHE a6COMOTHBIX
‘CollepKaHul sjeMenTa B 1 ¢M® KaonmuuuToB 30HH III u HcxomHoro cyberpara
(3oHa 0) nokasaJnu, 4To B M3YyYeHHOM Kope BbIBETPHBaHHsi HaunboJjee MOA-
BHXKHBl KaJsui, HaTpHH, Kaablu#, ¢ocdop, a TakxKe MarHHH, xene3zo. Hau-
MeHee MOABHXKHBEI aJIOMHHHA H THTaH. PAL MOABHIKHOCTH BHINVISIIHT CJAEAYIO-
mHM o6pa3oM (NOABMXHOCTL YObiBaeT cJeBa HampaBo): Na, K>Ca,
P>Mg>Fe>Mn>Si>Ti>Al. Ecaun o6patutbes k 3oue III (cm. Taéa. 6),
TO XOpOIlO BHAHO, YTO HA MO3AHEH CTagun GOPMHPOBAHHS KODPH (KaOJHHO-
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BbIE I‘JIHHbI) NOJHOCTBIO BeiHeceHbl Na u K, nourd nenukom Ca u P, B 3Ha-
yuTeJabHOH cTeneHd Mg, Fe u Mn. Hau6oaee cna6oMy BBIHOCY moaBepiKeHbl
Al (2,7%) u Ti, xota 4 B GoJblueil crenend (25%) mo cpasHeHH©0 c aJio-
muHueM. TlocaenHuil MPaKTHYECKH He BHIHOCHTCS U MOYTH BECb CBA3BIBAETCSH
KaoJHHHUTOM. ['/1aBHbLIHl BBIHOC THTaHa NMPOHCXOJHT, BEPOSITHEE BCEro, 3a CYeT
‘paspylleHHs KeJe30MarHe3HaJbHEIX MUHEPAJIOB.
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495 407 409
PacnpenesedHe CKaHAHSA, BaHagHA H KoGaJbTa B KOpe BHIBETPHBAHHA TPOKTOJNHTOB

Kak mokasa/ju npoBeleHHble paHee UcciaefoBanus [8, 5, 14], sepua uib-
‘MEHHTa TOABEpraloTCs JieHKOKCeHH3alUH JIMLIb C YaCTHYHBIM BBHIHOCOM Ke-
Jie3a, HO THTAH B HX COCTaBe B OCHOBHOM coxpaHsieTcsi. CpaBHHTeNIbHEIN aHa-
JIM3 KOp BHIBETPHBAaHMS, PA3BUTHIX HA Pa3JHYHBIX OCHOBHBIX mopoxax Kopo-
‘CTEHCKOTO MJYTOHA, MO3BOJIWJ YCTAHOBHTb, YTO HJIBMEHHT TPOKTOJHTOB
NOABEPKEeH NMPH BHIBETPHBAHHH He3HauHTeJbHOMY H3MeHeHHI0. Ilokasarenb
KOJIHUECTBEHHOH OLIEHKH CTeNeHH H3MEeHEHHOCTH HIbMEeHHUTA (Cpoy) TPOKTOJMH-
ToB coctaBasier 24Y%. C.,. onpeleneHn mno Merony WM. ®. KawmkapoBa u
10. A. lNoskanosa [9]. Ias unbMeHHTa KOp BHIBETPHBaHHsS ra66po-aHOPTO-
3UTOB, ra66pO-MOHIOHUTOB U ra66po KopOCTeHCKoro nayToHa Cyon AOCTHTAET
52—68Y%. Takum o6pa3om, oOrpaHHuYeHHasi JIEAKOKCEHH3ALHsi HJIbMEHHTA,
-COZlepIKalerocs B Kope BbIBeTpPIBaHPlH TPOKTOJIHTOB YenoBHUYCKOTO MacCHBA,
CnocoGCTBYET COXPaHEHHIO B Hell OCHOBHOH uYacTu THTaHa. B cBoio ouepenn
-CTE€NeHb M3MEHEHHOCTH HJBbMEHHTA SIBJISETCS BaXKHBIM (HaKTOpPOM, CyIllecT-
BEHHO BJIHMSIOLIAM Ha XapaKTep pacmpeliejieHHs B Kope TPOKTOJHTOB Sc, V
u Co.

A6couoTHBIE KOJIHYECTBA CKAHIHSA, BaHAAUsT U KoOaJbTa, colepKanuecs
B KOpe TPOKTOJINTOB, MOKa3aHH B Tabu. 7, 8, a xapakTep pacnpelesieHUsi UX
B paspe3e Ha ¢urype. [1o 5TUM ZaHHLIM BHIHO, YTO COLepXKaHHe CKAHIAHUA
3aMeTHO y6bIBaeT OoT cy6eTpaTa K 30He I, HO ocTaeTcst AOBOJIBHO MOCTOSIHHBIM
B 30Hax Il u IIl. Ko6anbT nocrenenHo y6uiBaeT B HanpaBJieHHH OT CyGcTpaTa
'K 30He III. [Ins Banaxgus HaGaogaeTcs ABOSKHH XapakTep pacnpeleseHHs
B npo6ax, oTo6paHHbIX H3 Pas3JIMYHBIX CKBaxKHH. Tak, 11s ckB. 91 xapakrep
‘pacnpeliesieHHst BaHaius noaoGeH pacnpefeneHHo KoGaiabta. HaoGopot, B
cKB. 95 MPOUCXOANUT pe3Koe yBeJquueHHe colep:kaHust V B 3oHe II. OnHako
-ob11as TeHAeHIUs pacnpefenenust Sc, V 1 Co B Kope BHIBETPHBAHUA H3yueH-
HBIX TPOKTOJIHTOB coxpaHsieTcs (Tadu. 9, 10). PAx NMOABHKHOCTH 3THX 3Je-
MEHTOB BHITJASIAHT TakuM o6pasom: Co>V>Sc. [To nauupim H. A. JlucHIb-
Ho#t [13], ans xop BbIBETPHBaHH#A JabpaJXOPHTOB YKpPaHHBH KOGaJbT TaKxkKe
CYyINecTBEHHO MOJBH)XKHee BaHanuA (CKaHIHH el He ompepensJcs). [Tosene-
HHe CKaH/Hs, BaHalHsl M KoGa/jbTa NpPH BHIBETPHBAHHH TPOKTOJHTOB B 3Ha-
YHTEJbHOH CTeNeHH 3aBHCHT OT pacnpejie/ieHHss HX B NOPOAOOOPasyoLHX H
‘PYAHBIX MHHepaJax 3THxX nopof. Kak 6ely0 nokazano (cMm. taéma. 1—3), uactb
3THX 3J€MEHTOB COAEPIKHTCA B MOPOAOOOPA3YIOLIHX MHHEpaJlaX TPOKTOJNHTOB.
HmenHo noatomy Sc, V 1 Co I0BOJBHO CHJIBHO BBIHOCSTCA B HauajbHOM cTa-
MY mpolecca BbIBETPUBAHHSA, KOT[a NPOHCXOAHT WHTEHCHBHOE paspylleHHe
YKa3aHHbIX MHHEpPAJIOB, CONPOBOXKIAMIieecs TaKke 3aMeTHBIM BBEIHOCOM
MarHus u xeJsesa (cM. tabJ. 6).

BricBoGoaHBIIHIICS U3 MOPOLOOGPA3YIOLIHX MHHEPAJIOB CKaHAUN YaCTHYHO
yaepxKHBaeTCs [JIHHHCTOH ¢pakuuell obpasymoouierocsi 3110BHA. B cpeanem
B KaoJHHHTe cofiepKHTCsA oKosao 30 r/t Sc. PaHee oTMeuasioch, YTO KOJIHYe-
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CMeHe BaJIGHTHOCTH H3MEHSeTCs pPacTBOPHMOCTb BaHAaLHUs, UTO CHOCOOCTBYET
JIOBOJIbHO 3aMETHOMY €ro BBIHOCY H3 HJIbMEHHTa B mpolecce KopooGpa3oBa-
HHs [5]. B HekoTOpeIX paspe3ax KOJHYECTBO BaHaAHsi B JIEHKOKCEHH3HPO-
BaHHOM HJIbMeHHTe B 1,4 pa3a MeHbllle, yeM B 3TOM JKe MHHepaJie cy6CcTparta.

B kope BbIBeTPHBAHHS TPOKTOJHTOB IO BCEMY pa3pesy Kese30 XapakTe-
PH3YeTCsl BBICOKOH MHI'DAlHOHHOH akTHBHOCTbIO. OHAKO Ha OTHEJbHBIX yua-
crkax kophel (3ounl 11 u 1II) Moryr o6pasoBaThcsi CKONJIEHHS] THAPOOKHCIIOB.
Kesesa (mo 37% Fe), kotoprle B BHIle PHIXKEBATHIX MATEH XOPOLIO BHIAEJS-
I0TCs1 Ha GoJiee cBeTsioM ¢oHe Koph. Ha aTux 3Ke yuacrtkax Kopol (3oHbl I
u I1I), kak npaBuio, o6HapYyKHBAeTCA MOBHILICHHAs BAHAXHEHOCHOCTb (CM.
Tab6a. 8). Ao coraacyercs ¢ nanabiMH K. Kpayckonda [10], xotophiit oTMe-
yaJ, YyTo BoccTaHoBJeHHe Fe’t—Fe’t y V**—V** MoxeT ocyuiecTB/sITbCH NPH
6an3kux 3HaueHusx Eh. Ilpu okHcieHHH »kesle30 Bhmajaer B BHAE THAPO-
OKHCJIOB, KOTOphle 10 OTHOIIEHHIO K BaHAAMIO SIBJISIIOTCS XOPOIUHMH copG6eH-
tamu [16]). TakuM o6pasoM, B OTJIHYHE OT CKaHAMA U KoGajbTa y BaHALHsA
Hab6JofaeTcs JBOAKHI XapaKTep pacnpefieJeHHs B KOpe BHIBETPHBAHHS TPOK-
TOJIHTOB, TECHO CBSI3aHHBIfI C HepaBHOMEPHBHIM pacmnpeliesieHHeM B Hell XKe-
Jesa.

Ko6GaabT 10BOILHO paBHOMEPHO BBIHOCHTCS MO BCeMYy pa3spesy. BeposiTHee
BCero, Mofo6Hoe sBJleHHe OOBACHAETCS TEM, YTO B OKHCJHTEbHEIX YCIOBHAX
KobGaJbT MOXeT NpHoOpeTaTh BHCUIYIO BajeHTHOCTh (Co®*) u B pesynbTare
3TOro aKTHBHO MUTPHPOBaThb. DTO coraacyeTcs ¢ ZaHHHIMH H. A. JIucHubiHO#M
[13] u E. H. Bopucenko [1], KoTopble Ha OGIIHPHOM MaTepuaJje MOKAa3aJu
3HAUHTENbHYI0O MHTPallHOHHYIO cNOCOGHOCTh KoGaJsbTa B 30HE FHIEpPreHesa.
B orauune or BaHaaus Ko6asabT He o6pasyeT HOBHILIEHHBIX KOHLEHTPaLHiL
Ha oxeJie3HeHHBIX yyacTkax Kophl (3ofinel II u I1I).

B 3aksoueHne He0GX0HMO OTMETHTD, UTO B mpoLecce 06pasoBaHUuA KOPHI
BHIBETPUBAHHS Ha PYAHBIX TPOKTONHTaX YenoBHUCKOro MacCHBa MPOHCXOAHJ
BeCbMa aKTHBHBIH BLIHOC GOJBIIMHCTBA NOPOAOOGPA3YIOIIHX 3JEMEHTOB, 0CO-
GeHHO U3 NepBbIX ABYX 30H. HanGosiee moABHKHBIMH OBIJIH LIEJIOYH, IIEJI0Y-
HO3eMeJbHEIE 3JieMeHTH H ¢docdop, a HanboJsiee YCTOHYHBBIMHU aJIOMHHHA H
THTaH. Psii MOABHXXHOCTH MOPOAOOGPa3yIOUIHX 3JEMEHTOB IJsfi H3YYeHHBIX
paape3oB Kopwl caenywomuii: Na, K>Ca, P>Mg>Fe>Mn>Ti>Al Orpa-
HHYeHHas MOoABHXKHOCTb Al u Ti npuBoaHJa K OTHOCHTEMbHOMY HAaKOIJIEHHIO
HUX B BepPXHeH YaCTH KOPHl BbIBeTPHUBaHHA. MHOrHe O0COOEHHOCTH MOBENEHHS
Sc, V u Co B mpollecce KopooOGpa3oBaHHUs B 3HAYHTEJbHOH CTEHNEHH ONpele-
JIMJIHCh XapaKTepoM HX pacipefelleHHsi B MOPOLOOOPA3YIOMINX M PYAHEIX
(oTyacTH B aKLECCOPHBIX) MHHEpaJax TPOKTOJHTOB. TaK Kak CKaHIHH, BaHa-
IUHA U KOOGAJbT B PYAHBIX TPOKTONHTAX (CYyOCTpPAT) CKOHLUEHTPHUPOBAHH IJaB-
HBIM 00pa3oM B XeJie3oMarHesHaJbHbIX MHHEPaJaX H HJIbMeHHUTe, OBeAeHHe
HX B TpOLlECCe BHIBETPHBAHHUA CYIIECTBEHHO 3aBUCEJO OT CKOPOCTH H3MeHe-
HHs YKa3aHHHIX MHUHepaJsoB. IIpu paspylueHHHU Kesne3oMarHe3HaJbHBIX MH-
HepaJoB NPOHCXOANIN aKTHBHHI BBHIHOC BCeX TpeX 3JeMeHTOB. KpoMme Toro,
BaHaJHil U KoGaabT NOBOJbHO aKTHBHO BHIHOCHJINCh H3 HJALMEeHHTA (a TaKxke
MAarHeTHTa, CYJb(HIOB H HEKOTOPHIX IPYrux MHHepasoB). HaoGopot, ckaH-
IMi1, BAIEHTHOCTb KOTOPOIrO B 3K30T€HHEIX YCJOBHSIX OCTaBaJach NOCTOSHHOMH
(Sc**), B HAbMEHHTE HAKAMJIHBAJCS. '

Takum o6pasoM, JeHKOKCEHH3allHsd HWJIbMEHHTa B Hpollecce KOpooOpaso-
BaHHA CNOCOGCTBOBAJIa BHIHOCY BaHaausa H ko6aabpta. Ha moBhilienHe Murpa-
LHOHHOH CNOCOGHOCTH YKa3aHHBIX 3JIEMEHTOB IOJIOXKHTEJIbHO BJIHsIa Iepe-
MeHa BaJIEHTHOCTH y BaHagus Ao V** u ko6aabta go Co’t, uTo B CBOIO oye-
pellb TECHO B3aHMOCBSI3aHO C H3MEHEHHEM OKHCJUTEJbHO-BOCCTAHOBHTENb-
HBIX YCJOBHH KOpH. Psm NMOABUXKHOCTH BTODOCTENEHHBIX 3J€MEHTOB MJIs
n3ydyeHHo#l Kopbl: Co>V>Sc. OxenesHeHHBIE YYacTKH KOpHI yacTo obora-
IaJHCh BaHaiMeM, 4TO, BEPOsiTHEE BCEro, CBI3aHO C MOBBIIEHHOH COpOUHOH-
HOHA CHOCOGHOCTBIO THMAPOOKHCJOB JKese3a, KOTOphle YJaBJIHBAJH 3TOT 3Je-
MEHT.
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yHil cBsI3aHHl APYT C IPYrOM MOCTeNeHHHIMH nepexojaamH. [To coxpanuBieics
MIOJIOCYATOCTH NMOPOA 06JOMKOB YCTAaHABJAHBAETCS PA3/JHYHAS HX OPHEHTHPOB-
Ka B NpOCTPAHCTBe, YKa3blBAIOILAass Ha TO, YTO OHH NpeTeplejH ABHXKEHHs
oTHocHTegbHO Apyr npyra. Muorma naGawofaercs mnpeobiajaiollee KpyTo
HAKJOHEHHOE BHYTpb TPYGOK MoJOXKeHHe 06JoMKOB. Martepuas ribl6OBbIX
6peKuHil HIEHTHYEH OCafOUHHM NOPOAAM, OKPYXKAWOLMHUM TPYOKH, H O6BIYHO
cMeileH BHH3. O6J0MKH, cjaraiouiye Lie6eHyaTe U IpecBsHble GpeKunH, Kak
NMPaBHJO, COOTBETCTBYIOT NOPOAAM, 3aJeraiolliHM BbIIle HX B 9K30KOHTAKTe
Tpy6ok. Ilpu 3T0M HabMIONaeTCA OTHOCHTENbHAsT OLHOPOXHOCTb JIHTOJIOTHYE-
CKOro cocTaBa OGJIOMKOB, T. €. HET CMellleHHda 0GJOMKOB MOPOJ Pas3sHYHBIX
crpaturpaduueckux ypoBHell. Ilox MHKpPOCKOHOM lieMeHT HaHnGoJlee MeJsKo-
06JI0MOYHBIX GpeKuHil NpeACTaBJeH THAPOCTIOANCTHIM MaTepHaaoM ¢ 06JI0-
MOUHEIMH 3€pHAMH KBapila H NoJieBoro mmarta. Takum o6pas3oM, xapakrep-
Hble uepThl OpeKyHil NMepBOro THNIA — OCTPOYIOJBLHOCTb H IIHPOKHH CHEKTpP
Pa3MepHOCTH O0GJOMKOB, OZHOPOAHOCTb H COOTBETCTBHE HX JIMTOJNIOTHYECKOTO
COCTaBa OCaJOYHBIM TOPOLAM, OKpYXaloHmiuM TPYOKH, cMellleHHe 06JIOMOY-
HOro MatephaJja BHH3. [Io COBOKYIMHOCTH YKa3aHHEIX NMPH3HAKOB OMHCAHHBIE
MOPOALI MOXKHO YBEDEHHO OTHECTH K GpPeKUHsM O6pyIIeHHS.

B BHJe oTAeabHBIX 06JIOMKOB, b6 M Aaxe 6j0KoB pazmepom 100X 20—
60 M B 30He pasBuTHA OpeKuHii o6pylieHuss no nepudepuu Tpy6ok Pynunas
ropa 1 u Pyanas ropa 2 HaMH 3akapTHPOBaHHBl ¢Boeo6pasHbie 06/IOMOYHBIE
MOPOALI, HA3BaHHbIE TPayBaKKaMH. DTO LOBOJBHO IJOTHBE TOPOAB CEPOro
LIBETA C KEJTOBATHIM HJIH 3eJIeHOBAaTHIM OTTEHKOM, C SICHO BHIpDAaXKeHHOH Mo-
JocuatocThlo. OHa 06ycJIOB/IEHA YepeloBaHMEM CJIOEB, PAa3HYAIOIUINXCA TO-
HOM OKPACKH. a TaKXe pa3sMepHOCTbi0O 06JIOMOYHOrO MaTepHasa, KOTopas
BapbHpPYeT OT NCAMMHTOBOH 10 MenKoOGpeKuHeBo#. MOIIHOCTb OTHENBHBIX
cyoeB KoJsebiaercss oT 2—3 MM no 10 cM. KoHTaKTBl MeXIy HHMH, KaK mpa-
BHJIO, HeueTKue. [1poc/ion, npeacTaB/eHHble TECYUAHHKOM, CJIOXKEHBI TVIABHBIM
0o6pa3oM 06JIOMKAaMH KBaplla, B MeHblell CTeNeHH KaJHInaTa U MJAarHoK/ja-
3a, CUeMeHTHPOBAHHBIMH TOHKO3EDHHCTHIM arperatoM anbGHTa, XJOPHUTA,
THAPOCTION, Kap6oHaTa ¢ Pa3NHYHBIM KOJHYECTBEHHBIM COOTHOLIEHHEM YyKa-
3aHHBIX MHHepaJaoB. Pasmep o6j0oMKoB cocraBaser 0,03—0,5 MM, B e AHHHY-
HBIX 3epHax Ao | MM; ¢popMa UX OKaTaHHas, yrJoBaTas, CrJaXKeHHO-YIJoBa-
Tas. Ilpocnon, cioxeHHEe MaTepuasoM GoJiee KPynmHO# (MeJaKOGpPEKYHEBOi)
pPa3MepHOCTH, comepkKaT o6JOMKH Nopok, 6a3ajbHO CIIEMEHTHPOBaHHBIE Tec-
qyaHukoM. PopMa 06/JOMKOB yrJjoBaTasl, CIVIa)KEeHHO-YIJIOBaTasl, pasMep HX
KoJgebaercs ot 0,5 no 5 MM, peako mocruraer ! cM. [To mJaHHEIM MHKPOCKO-
TIHYECKOTO H3yYeHHs, JIMTOKJACTH NpefCTaBJieHbl B OCHOBHOM TOHKO3€pHH-
CTOi NMOPOJIOH 3e/1I€HOBATO-CEPOro HJIH GYpOBATO-3€JIEHOTO 1BETA JeHKOKCeH-
aJbOUT-THAPOCHIOANCTOTO COCTaBa, HHOTAA ¢ OGJOMOUYHBIMH BKJIOYEHHAMH
KBaplla H MoJeBOro winata. B nmepBHYHOM BHIE 3TO OCaJOUYHBIE IJIMHHCTHIE
noponbl. Bo mMHOrMx miangax ycTaHOBJeHbH €IHHHYHBIE OGJOMKH MHKPOLO-
JIEpUTa, alinTa, aab6uTodupa HIH aab6GHTH3UPOBAHHOTO NOPGHPHTA, KBapII-
NOJIEBOLINIATOBOTO POroBHKa. B onHoM o6pasie o6HapyxeH KpynHublit (0,7 ¢M)
o6s0MOK rpaHuT-nopdupa (rpanodpupa uAH KBapueBoro nopdupa).

IIpuBeieHHOe OMMCaHHe MOPOJ HE BHI3LIBAET COMHEHHSl B HX 0CAJOYHON
npupone. TepMHH «rpayBakka» NpHMeHEH AJs HAa3BaHHS 3THX NOPOXA MO CJje-
AyomuM coobpaxkeHusM. XoTs, kak oTMeuaer JI. B. Pyxunn [15], ecTb He-
KOTOpHIe Pa3/IHiMsA B IOHHMAHHU 3TOTO TEPMHHA Pa3HBIMH HCCJEA0BATEAAMH,.
GOJIbLIKHCTBO H3 HHX OTHOCAT K TpayBaKKaM JHGO MCAMMHTOBBIE MOPOIHI,
colepiKallHe KBapll, MOJeBOH WINAT M JHTOKJACTBI, JHGO MOPOAH, MpoMe-
JXKYTOUHble MexJAy OpeKuHsiMH, KOHrJIOMepaTaMH M IecyaHHKaMH. Bcemu
3THMH NpHU3HaKaMH 06J1aflaloT H OMHCaHHBlE HAMH 06pasoBaHusi. B coxpaHus-
LIeMcst OT 9PO3HH paspese PaHHeNaNe030HCKHX OTJOXKEHHH monoGHule Mmopo-
Abl OTCYTCTBYIOT. Ilo CBOMM JIHTO/MIOrHYECKHM OCOGEHHOCTIM OHH COOTBETCT-
BYIOT MOpOlaM, ONNMCAHHBIM Ha APYrux MectopoxaeHusx Aurapo-UauMckoro-
paitona (PymuoropckoM, KpacuosiposckoM, Ty6HHCKOM) MO Ha3BaHHEM I1O-
JIHMHKTOBBIX NECYAHHKOB, TYy(OreHHBIX mecuaHukos, Typduros [2]. At no-
POIbl TakXKe oOHapyxeHH B BHIE GJOKOB M IVIBIG B KpaeBoll 30He TPyGOK,.
COCTOAIT H3 HMEKLIHX Pa3JHYHYI0O Pa3MEPHOCTb M CTENeHb OKATAHHOCTH 06-
JIOMKOB KBapla, MoJIeBOro Inarta, aJeBpoJuTa, KBapuuTa, A1Ha6a3oBoro nop-
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¢dupuTa, KBapuesoro nopdpupa. YcraHoB/JeHHas B KPyNHbIX 6JOKax accouua-
LM YKagaHHbIX MOPOL C NPOCAOSMH YIJIHCTBIX aprHJJHTOB, KAMEHHOTO YrJs
M03BOJINJIA OTHECTH HX K OTJIOXKEHHSAIM BepxHero naJeosos [2]. [Ipucyrcraue
OOpYIUEHHEIX BePXHENaneo30iCKUX MOPOA BHYTPH TPYOOK HCKJIOYaeT AOKap-
6OHOBLIM BO3PAacT 3THX CTPYKTYp, NMPH3HABaeMblH HEKOTOPHIMH HCCJeNOBa-
teaaMu [14]. KpoMe Toro, B 6peKunsix o6pyLueHHs] GbIJIN BCTPeueHsl 06JI0M-
KH TIOPOJ THNA OCaJOYHBIX KOHIJIOOpeKunil, HO, KaK BbISICHHJOCH, B IIepBHY-
*HOM 3aJieraHdd OHH 06pasyloT rHe3ia, LaiKoBHAHble H CHIJI0O6pa3Hble Tesa
B MECYAHO-TJHHHUCTHIX OTJ0XKEeHHAX opAoBHKA. [IpoBesiennble HaMH clielHab-
HBle HccaenoBanus [7] mokasadu, uto 3TH 06pa3oBaHUSI OTHOCATCH K HENTY-
HHYE€CKHM HaiikaM. BuisiBjeHHe OGJOMOYHBIX TOPOJ BepXHeNaJjeo30HCKOro
BO3pacCTa U KOHTJIOGPEKYHI HENTYHHUECKHX JaeK B TPyOKax CBHAETENbCTBYET
O TOM, YTO OCad0UHBIH HAH MOAOGHBII eMy OpeKuHeBbHIH MaTepHasa HelCTBH-
TeJbHO NpPEACTaBJeH B HUX, HO MONAaJ OH TyAa NnpH oOpylIeHHH Naneo30HCKIX
nopoxa. BenencTBue 3Toro TpyOKH Hesb3sl pPacCMAaTPHBATh KaK 3PO3HOHHO-
TEKTOHHYECKHE JeNpeccHH, aKKyMYJHPYIOllHe OCaAOYHble KOHIJIOGpeK-
YHH.

Dpexunu BTOpOro THMa HMMEIOT MSITHHCTYIO OKPAacKy 3a CueT pPas3HYHOTO
(ceporo, senenoro, xearoro, 6yporo) 1Bera 06J40MKOB. OGJOMKH COCTaB-
astot 50—80Y% ob6vema moponw. Ilpeo6aamaromuit pasmep ux 0,5—2 cM.
B npoMexyTkax MexJy TakKMMH OGJOMKaMH pacrnoJjiaraioTcsi 6ojee MeJKHe,
BIJIOTh 0O MHKpOCKonHueckux. OTaenbHble 06JOMKH JAOCTHTAlOT B MONEpeu-
HHKe 10—20 cM. B GoJsbUIHHCTBe cBoeM OGJIOMKH YIJIOBaThle, CrJIaXXeHHO-
yrJaoBaThle, HO HepedKO HMeIOT OKPYIVYIO H Jaxe IluapoobpasHyi dopmy.
Busya/JbHO U MHKPOCKOMHYECKH B GPEKUHAX YCTAHOBJEHB MHOT'OYHC/JIEHHBIE
06JIOMKH OCaJlOYHBIX MOPOJ, CJIarawliux paspes B paiioHe MeCTOPOKAECHHUS,—
apruJiJINTOB, aJIeBPOJIHTOB, NECUAaHUKOB, peXKe H3BECTHSKOB. B 3aTpoHyThIX
H3MeHeHHsIMH 6peKuHsXx OGJOMKH TJIHHHCTBIX H NeCYaHO-TJIHHHCTHIX NOPO.
MpeACTaBJeHbl MeJHTOMOPGHEIM BeleCTBOM HJH TOHKO3ePHHCTHIM arperaTtom
JeHKOKCEH-THAPOCJIOANCTOTO COCTaBa, 4acTo ¢ aJabbuTOM, XJopuTOM. Bo
MHOTHX H3 HHX OTMeuaeTcsi yHacJdelOBaHHasl NOJOCYATOCTb H PeJHKTOBblE
3epHa KBapua H NoJieBoro umnara. JloBoJIbHO 4acTo B TaKHX GpPeKuHsixX ApH-
CYTCTBYIOT OGJOMKH 3NHJA0T-KapOOHATHO-anb6UTOBOrO, aabGUT-KapGoOHATHO-
ro, SMHAOT-aJbOGHTOBOTO H NHPOKCeH-KapGoOHATHOrO coctaBa. B nepBHYHOM
BHUIle OHH, BeposiTHee BCero, GbIJIM NpelAcTaBJeHbl KapOOHATHBIMH H Kap6o-
HaTHO-TJIMHHUCTBIMH NMOPOJaMH, NOCKOJbKY, HAX0AAChb B OJHOM wTyde c 06-
JOMKaMH B TOH HJH HHOH CTelleHH H3MEHEHHBIX CHIMKATHBIX nopoln (moJe-
PHTOB, NI€CYAHO-TJIMHUCTHIX), PE3KO OTJIHYAIOTCS OT HUX NOJHelmuM npeobpa-
30BaHHeM IIePBHYHOrO BelllecTBa, Jyylleidl CTeNeHb0 pPacKpHCTANJIH3ALHH
BTOPHYHBIX MHHEpaJoB, o6unueM Kap6oHata. Cpein H3BECTHSKOBBIX 06JIOM-
KOB YCT4aHOBJEHBl NOPOABI OOJHUTOBOH TEKCTYpbl, XapaKTepHble AJS YCTb-
KYTCKOH CBHTBbI HH}KHero opAoBHKa. Tak Kak KpoBJs 3TOH CBHTHI 3aJ/I€eraeT B
3K30KOHTaKTe TPy6oK Ha 200—3000 M HHXKe YPOBHS, HA KOTOPOM B GpeKuHsAX
Oo6HAapyXKeHbl H3BeCTHSIKH, MOXHO 3aKJ/IOUHTb, YTO OGJOMOUYHBINH MaTepHaJ
6peKuHil HCNBITAJ BOCXOAsiLIee NBHXKeHHe ¢ aMIINTYNOi He MeHee HEeCKOJb-
KHX COTEH MeTpOB.

TIpu noneBbix Ha6MIOAEHHAX BBISBJIEHO NPHCYTCTBHE B GPEKYHSIX BTOPOTO
THIA CTIOPAaJIHYECKH pacCesiHHBIX MaKpooGJOMKOB TpanmoB. [1ouTH B KaxKIoM
uinde 6u1M OOHAPYIKEHB MeJKHe OGJOMKH 3THX MOPOX, HO KOJHUYECTBO HX,
KakK MmpaBuJo, He mpeBbiliano 1—3 Ha mand. Toabko enuHuyHble 06Gpasibl
6peKkuHii XapaKTepH30BaJHCh Npeo6JafalollUM pPa3sBHTHEM OGJOMKOB Tpam-
noB. CpaBHHTeJbHOe mNeTporpadHyecKoe H3yueHHe oG6paslOB . TPAMNIOB H3
Makpoo6/JOMKOB GpeKYHH M [aeK, 3aJeraloulnX BHYTPH H B HENOCPEACTBEH-
HOH 6.1M30CTH OT TPYOOK, MOKa3aJo, YTO Te H APYTHe MpeiCTaBJjeHbl CoBep-
LIEHHO HAEHTHYHBIMH NOPOJaMH — CpellHe- U MeJIKO3epPHUCTHIMH OJIePHTAMH
H MHKpongoseputamu, [1pu 3TOoM Kaxkaas pasHOBHAHOCTh HOJEPHTOB B 06GJIOM-
Kax M Jaikax objanaeT OJHHAKOBHIM MHHepaJbHBIM COCTAaBOM H CTPYKTYp-
HBIMH OCOOEHHOCTSIMH, B TOM YHCJIe HHOFLa Ha6JiofnaeMoll cy6napaJienbHoil
OPHEHTHPOBKOH (DeHOKPHCTAJNIOB MJaruoknasa. CuaenoBaTesbHo, 0GJOMKH
TpannoB B OpeKuYHsX He SIBJAAIOTCA BYJKaHHYECKHMH «6oM6GaMH», KaK 3TO
CYMTAJOCh CTOPOHHHKAMH ByJKaHHYeCKOro renesuca tpy6oxk [2, 18], a mpen-
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CTaBJAIT co60l Oe3HHTErpHPOBaHHEI MaTepHaJ rHnaGHCCaNbHBIX HOJepH-
TOBBIX HHTPY3HH. :

B 6pekuusix BTOPOro THNAa HaMH OGHapyKeHbl TaKikKe OOGJOMKH PYA H
MeTacoOMaTHUTOB. PyHOKJacTH HpPeACTaBJeHbl DA3JIMYHBIMH TEeKCTYPHBIMH H
MHHEPAJbHBIMH Pa3HOBHAHOCTAMH PYA: BKpal/JeHHOH H 6peKuHeBHIHOH XJO-
PHT-KaJbLUT-MarHeTUTOBOTO 'H XJIODHT-NIHPOKCEH-MarHeTHTOBOTO COCTAaBa,
MOYTH CIJIOIIHOM KaJbLHT-MAarHeTHTOBOH, MaCCHBHOH MAarHeTHTOBOH C 3Je-
MEHTaMH uiecToBaToil TeKcTypnl. OHH pachnpocTpaHeHbl CIOPAaJHYecKH H
TOJIBKO B BOCTOYHOH uvacTH Tpyb6ku PyaHas ropa | Ha ropusoHTax
+ (420—460) ™ BcTpeuasuch JOBOJbHO YacTo. B TOM, YTO 3T0 HMEHHO pYyAO-
KJIaCThl, He MOXKEeT OHTb COMHEHHS, MOCKOJbKY MHOTHE H3 HHX HMEIOT Xapak-
TEPHYIO AJs1 KHJIbHBIX PYA MacCHBHYIO M LIECTOBATYIO TeKCTypy, 6saromaps
YeMy OHH Pe3KO BHIAeJAI0TCS Ha GoHe Ge3pyAHHIX H cjaboopyleHesbX MeTa-
COMATHTOB, Pa3BUTHIX MO G6peKYHsIM BTOPOTO THMAa. MeTacoMaTHTH 00JOMKOB
HMEIOT KaJIbUHT-TPAHATOBBIH H SHOHAOT-THPOKCEH-KAJHUIINATOBLIH COCTaB.
OG6J0MKOB NOPOA KPHCTaMJIHYeCKoro ¢GyHZaMeHTa B GpeKuHsiX BTOPOro THHA
He ycraHoBsieHo. M. A. Msamenko n B. B. Kopa6enbuukoBa [2] ykasniBaau
Ha HaJuyue 0OJIOMKOB THEHCOB M KBapLeBbiX Nop(pHPOB B Ty¢omecuaHHKaxX
KopiuryHOBCKOr0O MeCTOpPOXAEHHSA, CUUTAd 3TH NOPOABI BHYTPHIKEDJOBHIMH
o6pasoBanuamy. [IpH cpaBHEHHH pa3sBeIOYHbIX MATEPHAJIOB C NAHHBIMH Kap-
THPOBaHHS Kapbepa BHISICHHJIOCH, YTO K Ty(ponecyaHMKaM 3TH HCCIeOBATENH
OTHOCHJ/IH OCAJIOYHBIE TMOPOALI BEpXHErO NaJsie0305, KOTOPLIE, KAK HAMH MOKa-
3aHO, monanu B TPyOkH npu obGpyuieHHH. OTCYyTCTBHE B OpeKUHAX TPYyGOK
MOPOA KPHCTAJNIHYECKOrO (yHIaMeHTa, NPUBHECEHHBIX CHH3Y, CBHAeTeNb-
CTBYeT O TOM, 4TO KOPHH TPY6GOK He BHIXOAAT 3a Npelleibl 0CaflouHOTO uexJa
niaaT(opMEHIL.

IleMeHT OpekuHii MOPOBHIH, pexe 6a3ajbHBIA, MO COCTABY CYLIECTBEHHO
TFHAPOCIIOANCTHIN, KapOOHAaTHO-aJdbOUTOBHIA, THAPOCTIOLHCTO-AAbOUTOBBIH,
aJIbOMT-Kap6GOHATHO-THAPOCTIOANUCTHIH, aKTHHOJNUT-Kap6oHaTHbl. M3peaka B
HeM IPHCYTCTBYIOT KPHCTAJJAOKJIACTH I0JEBOrO LIMaTa M KBapla pasMepoM
0,08—0,9 MM. B nesioM 3mMHreHeTHYeCcKoe BellleCTBO LieMeHTa H 06JIOMKOB MO
MHHepaJbHOMY COCTaBY OLHHAKOBO. BuauMo, lieMeHTHPYOIlas Macca Npe-
craBgasja coboii TOHKOpPa3ApOOG/JeHHBINI MaTepHasJ TeX )XKe, B OCHOBHOM oOca-
HOYHBIX, NMOPOJ, H3 KOTOPBIX COCTOAT 06JOMKH Gpekumnii. MarmaTuuecKkoro
LeMeHTa B Opekunsix He OoGHapyXeHO, KaK H CJeNOB BO3NEHCTBHA BBICOKOH
TEMINEPATyPH, B TOM YHCJIE ONJaBJeHHs 0GJOMKOB, KOTOPHIX CJIef0OBaJoO Gbl
OXHMIaTh NpPH LeMeHTaluH HX MarMmoii. Hepeako HaGmonaemasi OKpPYrJaoCTb
06JIOMKOB, HX IeCTPBIH JIHTOJIOTHYECKHH, HO HOBOJILHO NOCTOSIHHBIA I'PaHy-
JIOMETPHYECKHH COCTaB, NMPH3HAKH BOCXOASILIETO JBMKeHHA OGJOMOYHOro
MaTepHaJa CBHAETEJbCTBYIOT O TOM, YTO GpeKuHH BTOpPOro THma o6pasopa-
JIUCh B pe3yJsibTaTe APOG/ICHHS H nepeMelIHBaHuA 06JOMOUYHOIN MacCH BHYTPH
TPYO6OK, CONPOBOXKAAIOINXCA a6pa3sHBHHIM BO3AEACTBHEM Ha 06JOMKH. Bax-
HO OTMETHTb, YTO B OpeKUYHSX OTCYTCTBYIOT CHHXDOHHBIe ¢ HX o6pasoBaHHeM
C/Jeibl CTpecca — paslaBiHBaHHe O0GJOMKOB, MX ODHEHTHPOBKaA, 3epKajia H
GOpO3/ibl CKOJIbXKEHHS, JHHeHHble OrPaHHuYEHHs] Tesa OGpeKuHil paspLiBaMH.
Takum o6pa3oM, M0 COBOKYNHOCTH MPHCYIIHX MM NPH3HAKOB ONHChHIBaeMble
O6peK4nHy He MOryT ObITb OTHECEHBHl K OCaZOYHBIM, KapCTOBLIM, BYJIKAHOTEH-
HBIM HJH TEKTOHHYECKHM. YCJOBHO MHl Ha3BaJH HX NepeMelleHHBIMH Gpek-
4usAMH. KOHTaKTB MeXAy ABYMsi BHIAEJEHHBIMH THNAMH GPeKuYHi HeyeTKHe.
IMepexon K nepemelneHHbIM GpeKuHsIM QUKCHPYETCH € TOYHOCThIO 5—10 M Mo
NOSIBJIEHHIO OKPYIABIX OGJOMKOB, B TOM YHCJE HXOJEePHUTOB, 6ojiee necTpomy
JIHTOJIOTHYECKOMY, HO YCPEIHEHHOMY IO TPaHyJOMETPHUH COCTABY OGJOMKOB,
HCYE€3HOBEHHIO IMIBIG 0CaLOYHBIX TIOPOA.

[Mepememennbie 6pekunn o6pasyioT BHYTPH TPYGOK CyOBepTHKaJIbHBIE
T€JIa H30METPHUYHOTO HJIH BHITAHYTOTO TOPH3OHTAJbHOTO CEYEHHS C JAOBOJBHO
NPHUXOTJIHBOM reomerpuel HX KOHTypoB (¢ur. 1). B kpynHoit Tpy6ke Pynnas
ropa | BeIfesIsieTC HECKOIBKO TaKHX CJOXKHO COUJICHSIOUIMXCS MeXAy co6oil
Tes1 pasmepoM B miaHe oT 100X150 mo 550X (200—300) M. BuyTpu Hux
BCTPEYAIOTCsl €AHHHYHBIE TJIBIGE! B 6JIOKH 0CafOYHBIX NOPOJ, Pacroiaraoline-
¢l O6bIYHO Ha GoJiee HH3KHX OTMETKaX, YeM B 3K30KOHTaKTax TPYGKH. DTH
TeJla MHOT4a KOHTAKTHPYIOT HEeMOCPeJCTBEHHO C OCAfOYHLIMH MOPOAAMH
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o6paMaeHuss TPYOKH, HO OOBLIYHO OTHEJEHH OT HHX KPaeBOH 30HOM WIHPHHOIM
oT 10—30 mo 50—80 M. OHa cJjoxeHa O6peKYHsIMH OGpYLIeHHs, pa3MePHOCTb
KOTOPBIX YMEHbLIAeTCss IO HaNpaBJeHHI0 OT KOHTAaKTOB TPYOKH. Bpekunn
BMEIAIOT, KaK NMPaBHJIO, GJOKH OCANOYHBIX NMOPOJ pasMepoM A0 30—40 M,
HaKJOHEeHHbie BHYTPb TPYOKH mox yrioM oT 20—30 mo 75°. OHH cMelleHH
BHHM3 OTHOCHTEJIBHO 3aJIeraHHs CJAaralolluX HX IOPOJ B 9K30KOHTaKTe TPYOKH
Ha paccrosinue g0 250-—350 M. BHyTpu Tpy6KH MeXIy TeJaMH IepeMellleH-
HEIX GpeKkuMil pacmoJjaraloTcs ABa GOJNBLIMX yuacTKa oGpYLIEHHBIX OCalou-
HEIX IOPOA B LIEHTPAJbHOH M IOTO-3aNMaJHOH ee yacTAX. PasMephl UX B njaHe
coctapaaoT 700—800xX 50—300 m. IlepBHifi H3 HHX NOYTH CO BCEX CTOPOH
OKPYXKEH NepeMelleHHBIMH OGpeKuHsIMH H TOJbKO MeCTaMH COENHHSeTCsi C
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@ur. 1. BHyTpenHee cTpoeHe TpyGok Pyanas ropa 1 u Pyanas ropa 2 (peKOHCTPYKuHMS
Ha NMepHOA A0 PYyLOOODPA3OBAHHS)
Ocapounnie moponbl: [ — 6paTckoit; 2 — BepxHeill; 3 — HHXXHeli MaMHPCKOH NOACBHTH; 4 —
YCTb-KYTCKOH; 5 — BepXOJIeHCKON CBHTH; 6 — GpeKkunu o6pyIIeHHA; 7 — TO Ke, ¢ KPYNHHIMH
rasi6aMy B GJAOKaMH OCafioYHHIX MOpOA (KpamoM INOKa3aHa HX cTpaTHrpadHueckas IpH-
-HaAJIeXKHOCTb) & — nepeMelleHHble GpeKuHH; 9 — Tega HONEpHTOB; 10 — KOHTaKTH TPyGOK;
11 — paspHBHBEIE HapylIeHAsS

Pydnan zopa 2

Al

KpaeBoil 30HON TPYOKH. [lJ1s 1oro-sanafgHoro yuactka 6oJiee XxapakTepHbl He-
MOCPENCTBEHHbIE KOHTAKTH C OCafOYHBIMH MOpoJaMH obpamJjieHHuss TPyOKH.
STH yYacTKH CJIOXKeHbl Pa3HOOPHEHTHPOBAHHBIMH GJIOKAMH OCAaA0UHBIX NOPOJ
pasMepoM B HECKOJIbKO LeCATKOB MeTPOB. ¥YT/bl HakJoHa 6JIOKOB He6GosbLINE
H B pelKHX caydasax Aocruraior 40—60°. Biaoku au60 NJIOTHO NPUKATH APYT
K Apyry, anbo pasfeseHbl 6pekuusaMu o6pymenus. [lepeMeleHnbie GpeKunn
B BHJIe $3BIKOB, 3aJIHBOB NPOHHUKAIOT B YYaCTKH OOPYILIEHHBIX OCaJOYHBIX
NOPOA M KpaeBYylo 30HY. OTHOCHTeIbHOE pa3MelleHHe N0 BePTHKaJH GJIOKOB,
CJOXKEHHHIX MOpPOJAaMH pPas3JIHYHOH cTpaTHrpaduyecKod MNPHHAMJIEKHOCTH,
COOTBETCTBYET HX MOJIOXKEHHIO B HOPMaJbHOM pa3spese, T. €. 6oJiee IpeBHHE
pacmosiaraloTcsi HHKe Mo OTHOIUeHHIo K 6oJiee MosonbiM. OueHb pelKo, MpH-
YeM TOJBKO NI MeJKHX 6JOKOB H IJbl6, NpelCcTaBJeHHBX HOPOLAMH COCEel-
HHX CJI0eB, HabmonaloTca o6paTHEIE COOTHOIIEHHS. AMIVINTYHA ONMYCKaHHUs
6J10KOB HmopoJ BHYTPb TPyGKH KoJsebaeTcsa ot 50 no 300 M. BBULY C/0XKHOrO,
NOpOM XaOTHYHOTO, XapaKTepa pasMellleHUst OpeKkunil ¢ pasJIHYHOH pa3Mmep-
HOCTbIO OGJIOMKOB, a Takye rJbl6 U 6JIOKOB OCaZQYHLIX MOPOHN Ha KapTe H
paspesax (cM. ¢ur. 1) BhIeNEHB TOJbKO OTHOCHTEJbHO KPYIHEIE YYacTKH
6pexunii. B ocrajbHBIX cayuyasax NPOAYKTH OOpYyLICHHS MNOKa3saHbl OIHHM
HHTErpajJbHbBIM 3HAKOM, KOTOPHIH OTpa)KaeT TaKXKe H CTpaTHrpadHyecKyio
NMPHHAAEXHOCTD OPOJ.
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Takum o6pasoM, onucaHHble y4acTKH B Tpy6Gke Pyaunas ropa 1 mpexacras-
aa10T coboii o6pylIeHHble KPYNHble GJOKH NaJe030HCKHX OCALOUYHBIX MOPOJ,
pacusieHeHHble Ha psL OoJiee MeJKHX OJ0KOB M IMIHIG CO cMelleHHeM HX B
NPOCTPaHCTBe OTHOCHTEJ/IbHO APYT Apyra H o6pa3oBaHHEM B pe3yJbTaTe ITOro
6pekunii o6pywenns. KpaeBasi 30Ha H y4acTKH OOpPYLIEHHBIX OCaJlOYHBIX MO-
POl C/10XKEHBl HAEHTHUHBIMH 1O reHe3ucy o0pa3oBaHHAMH H B COBOKYNMHOCTH
CBOeHl NPEeACTABASIOT 30HYy OOpylleHHs, TPaHHIBl KOTOPOH B 06IueM M ompe-
IeJAI0T KOHTYPBl TPYOKH. 3aJI0XKeHHe 3TOH 30HHI, a CJeL0BAaTeNbHO, H CaMOi
TpyOKH npejlIecTBOBaJO (GOPMHPOBAHMIO Tes NepeMelleHHbIX Gpekunil. Ha
9TO yKa3blBaeT NPOHHKHOBEHHE NepeMelleHHbIX OpeKuHil B KpaeByl0 30HY H
YY4acTKH o6pyllleHHBIX OCaJOYHBIX NOPOA, B OTHENbHBIX CJAydasix Hemocpex-
CTBeHHble KOHTAKTHEl HX ¢ NMopoJaMH o6paMJIeHHss TPYOGKH, H3BHJHCTHIE NMpPO-
$uab U HeHapyIIEeHHOCTb 3THX KOHTakKToB. TeJia nepeMellleHHbIX GpeKuHit
JIOKaJIH30BaJUCh, BUAHMO, B YYacCTKaxX 30HBI OGpylIeHHS ¢ HanGOJbIIHMH
aMIVINTyJaMH{d NOTPYXKEHHS H HHTEHCHBHOCTHIO Pa3fpobJeHHOCTH OOpYIIeH-
Horo MartepHana. He6oablune Tpy6ku Pynnas ropa 2, 3MenHasi, MaJioTKa
no nepugepHH BEINOJHEHBI GpeKYHAMH o6pyilieHHsi ¢ rabiGaMu H 6GJOKaMm
0CaJlOYHBIX MOPOJ, & LEeHTPaJbHble YaCTH HX NpeICTaBJeHbl OAHHM CT0J6O-
HJIH BOPOHKOOOPA3HLIM TeJIOM INepeMelleHHBIX GpeKuHii. B oT/aHuHe OT HHX
Tpy6ka Pyzanas ropa 3 no cBoeMy BHYTPEHHEMY CTPOEHHIO HIEHTHYHA yya-
CcTKaM o6pylLIeHHbIX O0CaJOYHHIX NOPOA B TpyGke Pyanasa ropa 1. Otaenbuble
6JI0KH NOPOJ, ONyIIeHbl OTHOCHTEJBHO CBOEro 3aJieraHus B 3K30KOHTaKTe
Tpy6ku Ha 50—130 M. PacnpoctpaHeHHoCTs GpeKunil B TpyGKe cocTaBJjsieT
B cpeaneM 17%. Onu npexncrasieHbl 06JOMKaMH 0CaJOYHBIX NIOPOJ MAaJE0304.
ATa TpyO6Ka MOXKET CJAYKHTb NPHMEPOM CTPYKTYPhI, POPMHPOBAHHE KOTOPOil
3aBepIIHJIOCh CTajHell o6pylIeHHs OCaJOuYHBIX NopoX. BmosaHe BO3MOXHO,
4YTQ Ha BEpXHHX, Telepb IPOAHPOBAHHLIX T'OPH3OHTaX OHa KYyNoJ006pasHo
3aMblKajach 4 NepexoAnsaa B TPeLUIHHOBAThE OCAfOYHEIE MOPOAH, T. €. Oblja
3aKpHITOlH CTPYKTYpOil.

XapakTepHo, yTo TPyGKH NPHYPOUYEHH K HauGoJiee TOTPYKEHHEIM y4acT-
KaM JIOKaJIbHOH JenpecCHOHHOHM CTPYKTYpHL. B LesoM 3ta CTPYKTypa MOXKeET
GbITh PACCMOTPEHA KaK CHHKJIHHAJb MPOCefaHHsi C HECKOJbKHMH 30HaMH 06-
pyuenus: (Tpy6kamu). B ueHTpajabHBIX yacTsax GoJbIIMHCTBA TPYOOK U B HaH-
6GoJiee pa3npobJieHHbIX W OMYILIEHHBIX BHH3 Yy4acTKaxX caMoll KPynHo! TpyOKH
Pynnas ropa | nponykTtel o6pyuLieHHs: ObIH nepepaGoTaHbl ¢ 06pa3oBaHHEM
TeJl nepeMellleHHbIX Opekuuii, POpMUPOBaHHE CHHKJHHAJIH NMPOCEHLAHHS U 30H
o6pylleHHs BHYTPH ee MBI CBSI3bIBA€M C KOMIIEHCALLHOHHON MPOCaJAKON MOPOA
Hajl rJIyGHHHBIM KapCcTOM HHXHEKeMOPHHCKHX COJIed, BOHHKIUHX B TEPMO-
TPHACOBHIH 3Tan TeKTOHO-MarMaTHueckKoifl akTuBH3auuH CubHpckodl nJar-
¢dopmbl (dur. 2). Kak nokasan I'. B. KopotkeBuu [11], Takoro poma kapcr
MOKeT 00pa30BbIBATLCS MO AEHCTBHEM Ha COJIM 3aXOPOHEHHBIX NMOA3EMHBIX
BOJ MpPH MOSBJIEHHH TpPELlHH, 00eCneyHBAIOIIUX BOCXOJSALIYIO LHPKYJIALHIO
5THXx BoA. Ha cyuiecrBoBanue B pafioHe lora Cu6HpCKO# niaTdopMbl Hamop-
HBbIX BOA (PaccosioB), 3aJIeTAIONIHX B MIOPOJaX HHXKHErO KeMOpHUs, YRa3bIBAIOT
H. HU. Cokosos [17], C. C. Kopxyes [10]. I'ny6una saseraHus NOAOLIBHI
CoJIeBOrO KoMmIuiekca (2,2 KM) H ero MouHocTb (0okos0 600 M) xopowo Koop-
IHMHHDPYIOTCS ¢ NMPOTAXKEHHOCTbIO TPYGOK Mo BepTHKaaH (cBoime 1,2 KM) H
MAaKCHMaJIbHON BEJHUUHUHON NMPOCaAKH 6JOKOB OCAaL0YHBIX MOPOJ OTHOCHTEJb-
HO HX 3aJieraHus 3a mnpefenamu aenpeccuu (okoso 450 m). CienyeT oTMme-
THTb, UTO HIEI0 O KApCTOBOM IIPOHCXOMIEHHH aHrapo-HJIHMCKHX TpyGok
BriepBule Bhickasan E. I1. Becconnubit [4], KoTOpHIH TPaAHIHOHHO CBS3bIBAJ
Mpoliecchl KapcrooO6pa3oBaHUsA ¢ AEHCTBHEM HHCXOASIIHX AOJA3€MHBIX BOJ Ha
KapGonaTtHele nopoiabl. OpgHako nJs lora Cubupckoil naatdopMbl obblynas
ray6uHa Takoro Kapbepa He mpeBbilnaeT 20 M, a MakcuManabHas 200—250 M
[10]. :

OGpasoBanne mepeMelleHHBIX OpeKuHil oOyc/ao0BJE€HO, Ha Hall B3IJsl,
THAPONHEBMOBYJKaHHYeCKUMH [8] mpoleccaMy, T. €. pa3pbiBOM CIJIOIIHOCTH
Nopol, HX GPeKYHpPOBaHHEM H NMOAbEMOM BBEPX ra3HPOBaHHBIMH HAMOPHLIMH
BofamH. [IpHuHHON pe3Koro MoBHIIUIEHHA AABJEHHS NOJ3EMHBIX BOJ H NosBJe-
HMS Ta30BoOi ¢)asbl MOr GHITb pPasorpeB HX TEIVIOM NOJEPHTOBHIX HHTPY3HH.
BaxHaa poJb MarMaTH3Ma B aKTHBH3allMHM THAPOJAHHAMHYECKOrOo pexHuMa
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TI0f3eMHBIX BOZ mMoKasaHa B pa6orax C. A. KoBanesckoro [9], E. A. Backo-
pa [3], I. U. IMasaosa [13]. HanopHuie rasupoBanHbie BOABI YCTPEMJIAIHCD
10 HanGoJee POHHUAEMBIM Y4aCTKaM 30H OGDYUIEHHs], CIOKEHHBIX NPeHMy-
LIECTBEHHO OpeKYHeBbIM MaTepHAJOM, NPOU3BOAMIH JOMOJHHTENBbHYIO €ro
Jle3HHTErpalyio, nepeMelluBanie 0GJIOMKOB, MEXaHHUYECKYI 06paGOTKy HX,
TPAHCMIOPTUPOBKY BBEPX. B 3aBHCHMOCTH OT BeJHYHMHBl HANnopa BOX aMILIH-
Tylla mepeMellleHHsi 06JOMOYHON Macchi Moraia GHTb caMoit pasnnuHo#. Boa-
MOJKHO, BCI€ACTBHE MECTHBIX 3aKYNOPOK ras3a HMEJNH MeCTO 3KCIJIO3HBHbIE
sIBJIeHHsA. 3aKIOYHTeNbHbI 3Tan GOPMHPOBaHHsA TPYOOK NPOSBUHICH B YIJIOT-
HeHHUH, nuTHHKaLHH GPEeKYHi, CBSI3AHHOM ¢ 3THM AONOJHHTEJbHOH NMpPoCcaike
f10pOJi, TOSIBJIEHHH PA3PbIBHBIX HapyLleHHA BHYTPH TPYGOK H BHELPEHHH MO
saunbojiee pAHHUM U3 HUX JOJIEPHTOBBLIX JAaeK.
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<&ur. 2. Ugeannauposannbie paspesH, oTpaxaiomue HayaabHbilt (A) H koneunwii (5) aTa-
nbl GopMHPOBaHHA GpekuneBHIX TPy6ok KopuiyHOBCKOro MecTOpPOXKAEHHS

Tlopoas nxaTPOpPMEHHOro uexJa: | — TpHAcOBLe, 2 — MaJjeo3ofickhe (KOCOH ITPHXOBKOH
BHJIEJEHE OTJOKEHHS HHXHEro OpPAOBHKA), 3 — KaMeHHas coJib; 4 — MOPOAB KPHCTaM/M-
yecKoro (yHjiaMeHTa; 5 — HOJepHTH HauaJbHOH (4) H KoHeuHo#l (6) ¢a3 MarMaTHaMa; 6 —
30Ha COJIeBOTO KapcTa; 7 — MPOAYKTH O6GpYIIeHHs; § — nepemelleHHble OpekuHH; 9 — Tpe-
IIHHHAA 30HAa, BO3HMKLIAs B CBA3H C TEKTOHO-MAarMaTHYeCKOH AaKTHBH3auHeH MaTopMH;
10 — pa3phiBHHE HapyUIeHHS] B OKPYXeHHH TpPYOkH; Il — KoHTakTh TpYOkH; [2— 30Ha
SKTHBH3ALHH TNOA3eMHHIX BOA B COMEHOCHHIX OTJOXEHHAX HHXKHero KemG6pus; [3 — myTtH
JBHIKEHUS] DYAOHOCHHIX PacTBOpoB; /4 — ypoBeHb COBPEMEHHOTO 3DO3HOHHOrO cpesa

PaccmoTtpenue reHesuca Tpy6ok KopluyHOBcKoro MecTopoKIeHHs OblIo
61l HEeMOJIHBIM Ge3 BLHICHEHHs MeCTa OPYIeHeHHsI B MCTOPHH HX GOpMHpOBa-
HHA M HCTOYHHKA PydHOro BelilecTBa. C 3TOM LeJbl0 OCTAHOBHMCSA Ha Xapak-
‘TepPHCTHKE MPOCTPAHCTBEHHON, BPEMEHHOI 1 reOXHMMHUYECKOM CBSI3H AOJEDPHTOB
< opyAeHenHeM. Kak yxe roBOpHJIOCH, AOJEPHTHl MeCTOPOXKIeHHs MpelicTaB-
JIEHBI cpellHe- U MeJIKO3€PHHUCTBIMH Pa3HOCTSIMH, a TaKKe MHUKPOJAOJEepHTaAMH.
KpoMme Toro, BcTpeualoTcs NaliKu aBTOOpeKuHH N0JEepHTOB, HJH, MO TEPMH-
HOJIOTHH CTOPOHHHUKOB BYJKaHOIeHHOTO reHesuca, Tpy6ok [2, 18] Tpamnosbix
arJaoMepaToB, NpeiCTaBJeHHbIX 06JOMKaMu LOJIEPHTOB, CLEeMEHTHPOBAHHBIX
HIEHTHYHBIM HMJIH MHKPOJAOJIEPHTOBBIM MaTepHanoM. [lpomcxoxkienHe 3THX
nopol o6yc/oBJeHO, BeposTHee Bcero, npobjeHHeM AaeK IOJepPHTOB B IIpo-
1ecce NMpocelaHHsi MOPOJ BO BHYTPeHHHX YaCTAX HAaAKapCTOBOH CHHKJIHHAJH,
a B jpajbHefillleM W BHYTPH TPYGOK, H OLHOBPEMEHHO C 3THM LeMeHTalHel
©06JOMKOB HOBHIMHM NOPLHSIMH MarMbl. [IpocTpaHcTBeHHas CBSI3b J0JIEPHTOB
H OpyleHeHHs NposiBjeHa B o6lLlell TPUYPOUEHHOCTH MX K KPYNHBIM Tpy6Kam
B UEHTpaJIbHOH HaHGoJiee MOTPyXKEHHOH YacCTH CHHKJAHHAJH TNpOocelaHHA H
3ayacTyro HabJa01aeMOM NPOCTPAHCTBEHHOM COBNAakeHHH 30H [0JIEPHTOBBIX
Jdaex ¥ PyIHBIX XHJ. [JocTaTOuHO HafleXKHO YCTaHaBJUBAeTCs TaKXKe BpeMeH-
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YyecKH CBSI3aHHI ¢ opyneHeHHeM. OHH CHIrpaJid BaXXHYIO0 pPoJb B GOPMHPOBaHUMK
Tpy6OK ¥ TeM CaMbiM NOATOTOBHJH YCJOBHS AJS OTJOXKEHHS DYH M3 raso-
BONHLIX PACTBOPOB, CAEAYIOUIMX 32 HHMH H3 OJHOTO H TOTO Xe MarMmaTHue-
cKoro oyara (cM. ¢wur. 2).

Bocxonsimse pacTBOPH NPONHTHIBAJAH GpekuMH TPy6oK, o6pasys mpHu HX
MeTacoMaTose OGpeKuHeBHIHble H GpeKuHeBHIHO-BKPaIlJIeHHble PYIbl, yuacT-
KaMH nepexojsliHe B NOYTH CIVIOIIHbIE H MacCHBHEIe. MeCTaMH OHH NPOHH-
Kaju B OKpyXalollne TPyGKH AHCIOLHPOBaHHble OCafloYyHbie MOPOILI, B pe-
ayJabTaTe yero GOpMHPOBAJHCh COTVIACHBIE C HANJACTOBAHHEM TeJsa NPOXKHII-
KOBO-CE€TYAThIX H MOJOCYaTHIX PyA. [IpH DNpPOXOXAEHHH MO TaJIOr€HHBIM
06pa3oBaHHAM OCaJOYHOTO 4exJia pacTBopbl Hachimaauch NaCl, uTo Bhipasu-
JIOCh B TIOSIBJIEHHH B pyAax rajuta. PyAbl ¢ TaJHTOM BCTPEUYeHBl HElaBHO Ha
rayGOKHX TOPH30HTaX MeCTOPOXKIAEHHS, rie GuaH 06HapyKeHbl TaKxkKe BOLbI
paccosibHoro THna. Ha BepXHHX TOPH3OHTAaX FaJIHT, €CTECTBEHHO, GblJ PacTBO-
peH, BCAEeACTBHE 4ero B PYAax 3ayacTyio HaGJi04aloTCsl MYCTOTHl H KaBepHHL.
ITocKONbKY TeMIepaTypHHII peHM B 30He DYAOOTJOXKEHHs CO3[laBaJCH
CaMHUMH pacTBOpaMH, a mo riay6uHe GOpMUPOBAHHS aHTAPO-HIHMCKHE MeCTo-
POXKAEHHS OTHOCATCA K NpPHIOBEPXHOCTHHIM [2], TeMmepaTypa pacTBOpoB
OTHOCHTEJIbHO GBLICTPO NajaJjia, H 3aKJIOUHTEJbHBIH akT pyLoobpasoBaHus,
NpOsIBJEHHBIH B GOPMHPOBAHUH TaK Ha3bIBa€MbIX XUJbHBIX PYH, XapaKTepH-
30Ba/Csl KOJJIOHAHBIM COCTOsIHHEM pacTBopoB. O6 3TOM CBHIETeJbCTBYET
LIHPOKOE Pa3BHTHE B 3THX PYAaX KOJJIOMOP(MHBIX TEKCTYp, a TaKXKe HaJlHuHe
OueHb CBOEOGPA3HBIX OOJHUTOBHIX Py, HeOOJbIIHE JAHH3Bl KOTOPHIX H3pelKa
BcTpeuatoTcsl Ha KoOpIIYHOBCKOM MECTOPOXKAEHHH B 30HAX XKHJbHOTO OpY-
IeHEeHHUs.

BBIBOJbI

1. BpekuueBnle Tpy6kH KopLIYHOBCKOrO MeCTOPOMXKAEHHS NpPEACTaBJSIOT
co60ofi 30HBI OOpYylUIeHHS BHYTPH CHHKJ/IMHAJIH MPOCedaHHsi, BOSHHKLIEN HaJ,
rJIyOHHHBIM KapCTOM CoJIel, BCIeACTBHE TMOSABJEHHSA Pa3pEHIBOB, 06ecneuHBalo-
IHX BOCXOASIIHHA OTTOK HANOPHBIX NMOA3eMHBIX BOJA (pacco/ioB), B mepMo-
TPHACOBBLIH NMEPHOI TEKTOHO-MarMaTHdecKoll akruBH3anuu CHOMPCKON mjaT-
¢opMbl. Bo BHYTpPeHHHX yacTAX GOJBIIHHCTBA TPYOOK MPOAYKTHI OGPYLIEHHUS
nepepaGoTaHbl ¢ TOMOJHHUTEIBHON Ae3HHTErpaineil, nepeMeninBaHHEM H BOC-
XOIAILINM JBHKeHHeM 06GJOMOYHONH MaccChl B CBSI3H C I'HAPONHEBMOBYJIKaHHYE-
CKMMH mnpolleccaMH, OOYCJOBJIEHHbIMH THIPOAHHAMHUYECKOH aKTHBH3alHuel
MOA3EMHBIX BOJ, TEMJIOM LOJEePHTOBHIX HHTPY3HIi.

2. OpyZneHeHHe U [0JePHTOBbiE HHTPY3HH MECTOPOXAEHHsI CBA3aHHI mapa-
resetnyeckd. Pynamn B TpyOkax o6pasoBajiuch NpH MeTacoMaTo3e CAaralolux
HX OpeKuHnil ra30BOAHBIMH PaCTBOPaMH, CJEAYIOUHMH 32 XOJIEPHUTOBBIMH Bbi-
mJIaBKaMH H3 oOLlero ¢ HUMH rIyGHHHOTO MarMaTHYeCKOTO ouara.
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JHT. PaccMOTpUM NpOsIBJEHHs TaJOreHHOH MHHEPaJJH3alHH B OTJAOXKEHHAX,
3aJieraiollix Noj pa3HOBO3PACTHBIMH 3BaNopHTOBBIMH dopmauuamu. Mckiio-
YHTEJbHO SIPKO MPOSBHJHCH NPOLECCH KaTareHeTHYeCKOH CyJibdaTH3aUHH H
rajJHTH3aLHH B MEXKCOJNEBbIX H IOACOJNEBHIX OTJNOXEHHAX KeMODHS H Bepx-
Hero npoTeposos HpkyTckoro ampurearpa [2,15]. UnTeHcuBHOe HOBOOGpa-
30BaHHe aHTHAPHUTA, THICA M TaJHTa HCNBITANMH KapGoHaTHble H aJeBPHTO-
necyaHble MOPOALI YHIAKOBCKOH, MOTCKOi  (nmapdeHOBCKHII ¥ spPaKTHHCKHIX
TOPH3OHTHI) H YCOJBCKOH (OCHHCKHH TOPH3OHT) CBHT B mpejesax S pakTuH-
ckolt, MapkoBckoii, CeBepo-MapkoBckoi, Hencko#, [ToranoBckoit U apyrux
nyomangeii. KomnuectBo ranura B gosoMurax gocruraer 40—509%. B necua-
HUKaxX TaJIUT 4aCTO MOJHOCTBIO 3aNOJHSeT NMOpH, o6pasys HOHKHJIHTOBLINH
LleMeHT, cocTaBasiomuil 15—209% Bcelt Macchl MOPOABI; TAKHX K€ BEJHUYHH
JIOCTHraeT B MeCYaHHKAX H ColepiKaHHe aHTHAPHTA. Ha npuMepe BepxHEMOT-
CKOIl MOACBHTHI YCTAaHOBJIEHO, YTO CTeNeHb raJUTH3aUHH CHHXKAETCA C TJy-
6uHOi 3ajeraHusi mopold. I'asoreHnble MUHepaJibl B KeMOGPHIACKO-BEpXHENPO-
TEPO30HCKUX OTJOXKEHHAX 3aBepIUAIOT MOCJAEA0BATEeNbHOCTh MOCTCEIHMEHTA-
LMOHHOTO MHHepaoo6pa3oBaHHs. BpeMsi BOSHHUKHOBEHHS CcyabdaTHOR U XJIO-
HIHONU MHHepasu3alUu OLEeHHBaeTCs Kak nocrnajeosoiickoe. JI. I'. Keccaep
34] ykasbiBaeT Ha MO3JHIOO CyJbaTH3aLHI0 TEPPHTEHHBIX MOPOJ OPLOBHUK-
ckoil popmaunn Bunnuner, passuroil B Manuto6e u CackaueBane (Kanana)
H npujeraioinux paiionax CIIA. J1o raaBHeIM 06pa3oM OTJIOKEHHS BPEMeH-
HBIX BOAHBIX IOTOKOB («BafH») H 30J0Bble. Y CTAHABJIUBAIOTCS JBe T€HEPALHH
cyabdarta Kanbluua. PaHHAA mpeAcTaBJieHA THIICOM H aHTHAPHUTOM, KOTOpbie
LIEMEHTHUPOBAJHU [IOHHble NEeCKH NPH HCIapeHHH TNPOCAYHBABUIHXCA CKBO3b
HUX NPUJIHBHO-MOPCKHX BOA. Kpucrassmsanusi aHruputa no3fHe#l reHepa-
nuH 06ycjoBNIeHa NPOHHKHOBEHHEM BOJ H3 3aJeraloliix Bhillle OPAOBHKCKO-
CHJIYPDHHCKHX 3BamnopHTOB. B MexcoJseBbix kKapGoHaTHbXx naacrax (A-O u
A-1) BepxHecunypuiickoii (nynJoB) coseHocHoil ¢opmauuu CanyvHa Ha raso-
HocHoil niomann Bean Pusep Muaac (Muuural) nopoin comepxar 6/04-
HBIl aHFHAPHT B MEXKPHCTAJBHBLIX H (DeHECTPAJIbHBIX NMYCTOTaX H TPellHHaX,
a TakXxe TraJHT, pacCessHHBII H LeMeHTHPYIOUIHH 06GJOMKH MeXGOopMalHOH-
HbIX 6pekunit [30]. Pasmep Kpucramios anruapura no 2 mM. Katarenernue-
CKHEe TPELIUHbl C AHTHAPHTOM HMelT WHPHHY K0 0,5 CM H BEpPTHKANbHYIO
npoTaxeHHOcTh A0 30 cM. TTo muenuio [I. Tuana [30], popmupoBanue nosa-
HHX TaJIOTeHHBIX MHHEPaJOB B KapOOHATHLIX NOPOJAAaX. BHI3BAHO BJHAHHEM
3BaNOPHTOBLIX PacCOJIOB, MPOCAYHBABIIHXCSA CBEPXY H3 OTJIOXKEHHI HaAnpH-
JUBHBEIX paBHHH. ®opmauus CajHHa NMOACTHJAaeTCs BEHJOKCKOH (opMmauueit
I'biong, B cocTaBe KOTOPOH BHIIEJSETCS 3HAUUTEJbHOE KOJHUECTBO PH(DOB-
«AHHHAKJI0B». B nopoaax, ciaramomux pHoBble NOCTPOHKH, TaKke HabJio-
HaloTcsd BTOPHYHBle cyJbdaTH3aliUsi U rajuTHlauus, koropble [. I'man cBa-
3bIBaeT C NeHCTBHEM pacCoJIOB, MHIDHPOBABIUUX M3 OTJIOXKeHHH CaJsHHBI.

B nenrpaabpHo#i yactu MockoBcko#t cuHekausn (Tyma, Kanyra) ¢ukcu-
pyeTcsi FaJIMTH3allHsl TePPHIeHHLIX MOPOJ, NOACTHIAIONINX CpelHeAeBOHCKYIO
raJjiorenyio ¢opmanuio. OCHOBHIBasiCb HAa HAJHYHH B 3THX TIOPOJAX OCTAaTKOB
pHO6, auHryn u acrepuii, H. M. CtpaxoB [22] monaraer, 4To «...raJguT cJje-
JAyeT paccMaTpHBaThb B KayecCTBe 3MHreHeTHUYECKOTOo HAJOXKEHHOTO NMpU3HAaKa,
BO3HUKLIEr0 Ha CTaguu KatareHesa» (c. 293). Illupoko mnpencraBaenbl H
noApo6HO H3ydyeHBl rajJoreHHble MHHepaJibl B HErajJIoreHHBIX NMOPOAAaxX oca-
JouHoro uexJja [IpunsiTckoro mporu6a, cofepikaliero ABe MoOLIHBE 3BANOPU-
ToBHe (popMmauud; ¢paHckyio u ¢daMeHnckylo. Kararenernueckue cynbdaTol
(aHruapuT, pexe runc) pasBHUTH B MeXCOMeBHX (HHXHepaMeHCKHX) H MOM-
cosieBbIX ((paHcKo-pUEACKHX) OTIOMEHHSIX NMpaKTHYeCKH MO Bceil TeppH-
TOpPMH HMX pacnpoctpaneHus. CyabdaTHble HOBOOGPA3OBaHHS BCTPEYAIOTCS
B BHJe BBINOJHEHHsA NOP, KaBepH, TPEUIHH H YYaCTKOB METAaCOMaTHYECKOro
3aMelleHHs] MaTpPHLE! NOPOJ B H3BECTHAKAX, JOJIOMHTAX, MeCYaHHKAX, rpaBe-
JMTax, aprujiutax. [locTAHareHeTHUECKUH TajJiHT B mMOpax, TPeLlHHAX H Ka-
BepHax 3adHKCHpPOBaH B KapOOHATHBIX 3aJOHCKO-eJIeLKHX, CEeMHJIYKCKHX,.
BODOHEXCKHX NMOpOJdax NeBOHAa Ha pslle NOHMCKOBO-pPa3BeJOYHLIX CTPYKTYp
(Xosonunuuckas, Bepesunckas, Pynuanckas, CaBuuckas, Q3seMJ/uHCKasl,
Bopmesckas u np.). B npexenax 3anaano-Banasckoii, Mosnpcko#, PagoM-
asucko#, Eabckol, BocTouHo-BHCTYNOBHUCKON H APYrHX NJoliafeil NOXHs-
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