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o xapaKrtepy reoflOrHU€CKOr0 CTpoeHHst GOKCHTOBbIE MECTOPOXKIeHHA Bed-
rpUM THIIHYHO «KapCTOBbie». DOKCHT B HuX 3ajleraer Ha 3aKapCTOBaHHOM IoO-
BePXHOCTH M3BECTHSKOB M JIOJIOMHTOB, BOJIH3H KOTOPBHIX 3PYNTHBHBEIE NMOPOABI,
obafalolye «J1aTepUTHBIMH» NMPOGHJSAMH BBIBETPHBAHHSA, OTCYTCTBYIOT.

&ur. 1. O63opHas KapTa 60OKCHTOBHX MECTOPOXKAEHHH BeHrpuw,

1.+~ npeBHernancolofcKHe SPYNTHBHBIE M MeTaMOpPQHYECKHE NOPOIBI, 2 — TPHACOBble M IOPCKHE H3BECTHSIKH

4 JOJIOMHTHI, 3 — MEIOBBlE MEprenH M U3BECTHSIKH, 4 — 0UEHOBble U3BECTHAKH, 5 — MHOLUEHOBHC K IL1H-

oucroBbre Ga3anbThl U AHIE3UTHI, 6 — HEOTeHOBble M YETRePTHUHLIE OCALOUMbIC NOPOAK, 7 — KPYMHHBle Npo-
MbllLTeHHble GOKCHTOBblE MECTOPOXKAEHHSA, 8 — MeTKHe GOKCHTOBble MECTOPOMKACHHS

Lindpel Ha KapTe NOKAa3LIBAIOT MeCTOHAXOXKJAEHHE MEeCTOPOMKIEHHN:

1 —Momer, . 2 — 3anaxanan, 3 — Hupan, 4 — Xaaum6Ga, 5 — Ceu, 6 — HanbBaxkonb, 7 — Bapoutted,
8 — Bakouns6en, 9 — Peneds, 10 — Hynap, 11 — Aawonepe, 12 — Tew, 13 — Hckacenr-Abépay, 14 — Maab-
fpaaMant, 15 — FanT, 16 — Hagbennxasa, 17 — O6apok-Yi#t6apok, 18 — IMuaunuicanro, 19 — Hexa

~Ctpaturpadus o1IOXKeHHIi, BMelllalolinX GOKCHTOBOEe OpYJleHeHHe, NOBOJIb-
HO-pa3HooGpasHa. Ha ¢wur. 2 nokasanbl THOOBBIE pa3pe3bl GOKCHUTOBLIX MeCTO-
POXACHUH.

"Psiz 60KCHTOBBIX MecTOpOXAeHHI Benrepckux CpefHHX Top HauHHAETCsI
Ha joro-3anafe HeGogbiiuMm [lloMerckum MectopoxkaenueM. Bokcur 3mech me-
DPEMBIT, 3ajeraet B (HopMe MEJKHX JHH3, TIolaAbio 1—2 2a, Ha BepXxHeMeJo-
BOM THNOYPHTOBOM H3BecTHsike. Kpobas GokcHTa HpelcTaBjeHa OCTATKaMH
pPasMbITOrO 0LEHOBOTO HYMMYJIUTOBOTO H3BECTHAKa M IIEHCTOlLEHOBbIM Iiec-
KOM H JIECCOM. DTH MeJIKHE MeCTOPOXXAeHHUs1 Obliii 0TpaboTaHbl OTKPBITHIM CIO-
co6oM BO BpeMsI BTOPOM MHPOBOil BOMNHBEIL.

K woro-Boctoky oT MectopoxieHus lllioMer HaXoIHTC MeJKOe MECTOPOXK-
ZmeHue 3aJjiaxaJian, coCcTosllee TaKxke H3 mepeMbiTOro 60KCHTa, KOTOphIK 06pa-
3yer HeGoJbline (1—2 ea@) JHH3B B MOWIHOM MOKPOBe KPAaCHbIX GOKCHTOBBIX
rauH. TTogouiBo#l CAyXKHUT BepXHETPHACOBHIH JOJOMHT HOPHHCKOro fApyca.
KpoB/isi COCTOMT U3 MeCKOB, IVIHH M H3BeCTHSKOB TOPTOHCKOTO sipyca, a TaKke
W3 TVIMH H rajeyHHka IJIHolleHa, MoUIHOCTE KPOBJIM BapbupyeT oT 2 10 50 M.
TepeoTsioxkenne GOKCHTa NMPOU3OILIO, BEPOATHO, B HHXKHEM MHOLEHe.

YnoMsHyThle 1Ba MECTOPOXKAEHHsI HHTeDECHBl TOJbKO C TeOJIOTHYeCKOH






‘TOUKH 3PEHHs], @ BAXKHbIMH MPOMBIILIEHHEIMH OOBEKTAMH SBJASIOTCS JieXallde
K CEBepPO-BOCTOKY OT HHX MecTopoxkaeHusi Hupana, roe GOKCHTH 3aJieralot B
dopme HeGOMbIINX JHH3, MJOLabl0 1—7 ea, Ha OueHb HEPOBHOIl 3aKapcTo-
BaHHOH TOBEPXHOCTH BepXHETPHAcoBOro JoJjioMuta. KpoBis OGOKCHTOBOro
1171aCTa COCTONT H3 YINIMCTOH IVIMHBI HHXKHEro 30LeHa, Ha KOTOpOMH JeXHT MHo-
JIypeCHOBOJHbIH MHJ/IMOJHHOBLIH H3BeCTHSAK TOTO e BO3pacra, 3aTeM MOp-
CKOH MeJIKOBOJHBIH HYMMYJIHTOBLIH H3BECTHSIK CPeJHero 30lieHa, jajee cpefi-
HeMHOLIEHOBEIE U BEeDXHEMHOUEHOBHIE NECKH, U3BECTHAKH U IVIMHE., MolHoCTh
MoKpbiBaloilleil GOKCHTH! TOJIIH BapbHpyeT oT 5 #o 150 m.

K ceBepo-Boctoky or Hupana HaxoAsiTcs BaXKHble NPOMBILLIEHHbEIE MECTO-
poxnenus OacceliHa Ceu. Dokcur 3aJieraet M 3xech HeGOIbIIUMH JHH3AMH
B 0,5—1,0 kM2, KOTOpBle IO KOHTYpaM OUeHb Pa3HOOOPa3Hbl M YACTO COEAHHEHE
ApYr C APYroM y3KHMH noJocamiu. [ToacTuialoiiye W NMOKpelBaolue MOPOIbI
AHAJIOTHUHBl HHPAACKHM, HO 3[1eCb OTCYTCTBYIOT MHOLEHOBLIe IJACTHI M II03-
TOMY MOIIIHOCTb NMOKPHLIBAIOLIMX cJ0oeB MeHblle — oT 10 mo 70 .

B HeckosbKHX KHJIOMeTpax K ceBepy or Ceukoro GaccefiHa PacroJoKeH
XaaumbeHcKHi GacceilH, I’lie HaXOAATCS KPYNHbIE MPOMBILIeHHble GOKCHTOBLIE
MecTopoKAeHHA. DokcuThl 3ajeralot 3fecs B (popMe CHJIOLIHOro mJjacra Ha
MJIOIIAAH B HeCKOJIBKO KBaJpaTHBEIX KHJIoMeTpoB. llojolBa GOKCHTOBOrO mJa-
CTa COCTOHMT OTYACTH M3 AOJOMHTA HOPHHCKOro sipyca, OTYaCTH H3 H3BECTHAKA
THIA «AaxiTedHa» p3ITCKoro BospacTta. CTpoeHHe MOKPHIBAIOIIMX MOPOL B I0X-
Ho#l yactu XanumOGeHckoro GacceiiHa takoe ke, Kak y Ceukoro 6acceiiHa, a B
CeBepHON — HeMNocpelCTBEHHAs] KPOBJA OOKCHTA COCTOHT H3 BePXHEeMeJOBBHIX
(TYpPOHCKHX) HecTpBIX IVIMH, Mepreseil u KoHrJomeparos. Ha Hux 3ajeraror
YIVIHCTHIE TVIHHBL M MePreJid CEHOHCKOro Bo3pacTa. JolleHoBas CBHTA pacmo-
JlaraeTcsl Ha MeJIOBBIX IJIaCTax CO CTPaTHrpaduuecKHM MepephLIBOM H COCTOHT
H3 HHXKHE3OLEHOBBIX H CpeldHe>0LeHOBLIX H3BECTHSKOB, a TaKXKe BepXHesolle-
HOBBIX TVIOGHTEpHHOBLIX MepreJell. MOIIHOCTb NOKphIBalOWIUX Nopof, ot 30 Jio
350 .

CiienyromumM 3BeHOM B LeH GOKCHTOBBIX MeCTOPOXKIEHHI ABJSAETCS MECTO-
poxieHne Bapoisea. ta BaxKHas NPOMBIIVIEHHAS 2a/€Xb COCTOUT H3 OAHOM
GoJiblIroit THH3BL NJ0IaAbio B 1,5 kM2, BOKCUTH 3a/eraloT 3Jech Ha HOpHHACKOM
nogomure. [TokpbiBatomue c/iou, aHanornyuo Ceuxomy GacceiiHy, COCTOAT H3
HHXHES0LeHOBOH IJIMHBI, H3BECTHAKA U CPeJHE30LEHOBOro H3BeCTHsAKAa; MOLIL-
HOCTb HX cocTapaser 10—80 u.

K 1oro-soctoky ot Bapouuiena naxonutcss menxkoe HanpBaxkoHbckoe MecTo-
pOXKeHHe, COCTOsALLee H3 HEeCKOJIbKHX JIMH3, Mjollansio B 1—3 2a, BEINOJIHEH-
HBIX MepeoTIoKeHHBIM GokCcHTOM. [logomBoii GOKCHTOBBIX MJIACTOB CJIYXKHT
IIOPHUCKHHA ROJIOMHT, a KpOBJIell — MPeCHOBOJAHBIH MUIHOLEHOBHIH H3BECTHSIK.
YacTb JHMH3 BEIXOJUT HA TOBEPXHOCTD.

B cpenneil W ceBepHO@l uacTAx rop DakoHb HaxOAHUTCA HECKOJBKO MeCcTO-
poXKIeHHi, KOTOphle 10KA He SIBJSIOTCA NPOMBIIJIEHHBIMH OO6BeKTaMH, HO 3a-
CJIYJKHMBAIOT BHUMAHHUS B Te0JIOrHYeCKOM OTHOLIEHHH.

B okpectHOCTH cesl. BakoHbGe Ha BEPXHETPHACOBOM «AAXIUTEHHOBOM» H3-
BECTHSIKe pacrosiaraetcsl HECKOJbKO JHH3 OGOKCHTOB, MJowmaipio 1—2 ea.
KpoB/ist HauHHaeTcss BepXHEMeJOBBIMH TYPOHCKMMH KOHTHHEHTAJbHBIMH ILJIa-
CTaMy TVIMHBL, TIecKa, rajleyHHKa, 3a HHMH CJAEIYIOT MaJOMOLiHble YTOJbHbIE
I1aCThl, CEHOHCKHE Meprejid M H3BECTHSKH, JaJjlee TJIHOLEHOBble Mepreju H
rieckid. MOLWHOCTh MOKPLIBAIOUIMX MOPOA B 3aBHCHMOCTH OT CTelleHH pasMbIBa
pesko MeHsietcss — ot 15 1o 350 M.

B paitoHe cen. @eHeds Ha HOpHIICKOM IOJOMHUTE 3ajeraioT MeJkHe GOKCH-
TOBble JIMH3BL, NOWafbi0 1—6 2a. BOKCHTH MOKPBIBAIOTCS HHXKHE3IOLEHOBOMH
YTJIUCTOH TJIMHOM U NMeCYaHHKOM H CPeJHe30LeHOBHIM HYMMYJHTOBLHIM H3BeCT-
HAIKOM. MecTaMH 30leHOBbIE TIACTHl TMOJHOCTBLIO Pa3MbIThI, 4 GOKCHTHI MepeoT-
JIOXeHBl. MOIIHOCTL NOKPHIBAKOIIMX NMOpon BapbHpyer oT O 10 60 .

B6ausu cen. Jlyaap BhISIBJIEHO HeckKoabKo MeJdkuX (1—5 2a) Jyiuu3 6oKcuTa,
KOTOphLIE 3anoJHAIT yray6/eHuss B HOpHHACKOM AojomuTe. Ha Gokcute 3ase-
raer Ga3asbHbIi KOHIJIOMEPAT HHKHEro 30LeHa. Bhille cjefyeT YIVIEHOCHas
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nayka, NepeKkphITasi U3BeCTHAKAMH CPe/IHero 30LeHa U Pa3HOOGPAa3HBIMH BepX-
HEOJMTOLUEHOBLIMH UM HHXKHEOJIMTOUEHOBBIMH MOPOAAMH.

OcoGeHHOCTbIO GOKCHTOBBIX MecTopoxaeHHit bBakoneGen, Peneds n [y-
jgap SIBJASETCSl CUIbHBIA pasMblB GOKCHTOB, BCJEACTBHe STOIO YacTb €ro Iepe-
oT/10eHa.

BokCHTH B MecTopoAeHur AJIUonepe 3aJeralor JuH3aMu IVomanbio 1—
8 2a. logomwBoil GOKCHTOBOrO IJ1acTa CJAYKHT PITCKHH «IaXIUTEHHOBHIH» H3-
pecTHIK BepxHero TtpHaca. KpoBas OOKCHTa HaUHHAETCS HHMKHEMEIOBOM
anTCKOil TVIMHOH, KOTOpas NepeKphlBaeTCsl PeKBEHHEBLIMH H OPGHTOMHOBBLIMH
H3BECTHAKAMH aJjb6a. CBHTA MeJsIOBHIX IJIACTOB BeHYAeTCsi CEHOMAaHCKUM Typ-
PHJIHTOBEIM MepresieM. MectaMu MesioBble MJIAacThl MOKPHIBAIOTCS 30LEHOBBIM
TIeCKOM H H3BECTHSKOM. MOIIHOCTb MOKpPHIBaloLleli GOKCHTH TOJIILH BapbUpYeT
ot 20 mo 230 m.

TMouTH aHANOTrHMYHOE CTPOEHHe HMeeT He(OJIbIIOE MeCTOpOXAeHHe Ter,
Haxojslleecss K CEeBEPO-BOCTOKY OT Aumomnepe. 3Aech BCJIEACTBHE CHJIBHOTO
pasMbIBa BePXHSS YaCTb MeJIOBOH TOJILHM OTCYTCTBYeT. MOILHOCTb CJ0eB, Io-
KpbIBAIOUIHX OGOKCHTHI, cocTasjser 10—150 m. Bokcutel zaneraior MeJKHMH
JIMH3aMH, TIoIaxsio 1—3 ea.

B ceBepo-BoCTOYHOM KOHIe rop DakoHb HaXomHTCs camoe GoJiblIoe MECTo-
poxaenne Beurpun — Hckacent-JIpépab. BokcHTE u 3leck, aHAJOTHYHO Me-
CTOPOXKJAeHHIO XaauM6a, 3a/1eraloT CIJIOIIHLIM MJ1aCTOM, NPHMEPHO Ha IVIOWAgH
B 8—9 xm2 I10 Gosibllioe PYAHOE Te1O Pa3GHTO TEKTOHHYECKHMH HADYILEHHS-
M Ha OTHeJIbHbIe 3a/1eKH. DOKCHUTH MOKPBIBAIOTCA HHUXKHEIOUEHOBO YIJIHCTON
TJIMHOM, BhILIE KOTOPOU HAET MHJHOJNHHOBBIL M 3aTeM HyMMYJHTOBBII H3BeCT-
HSK CpelHero oileHa. MolLIHOCT, NOKpbiBalolllell GOKCHTHI Toamu ot 20 xo
300 m.

K ceBepo-BocTory ot HckaceHT-/Ipépab, Ha 10:KHOM Kpaio rop Beprem Ha-
XOIMTCH BTOpOe KPYMHOe GOKCHTOBOE MectopoxAeHHe Benrpuu — I'aHT. Bok-
CHTBI B HEM 3aJ/IeraloT CIJIOWUHBIM mJjacToM Ha miomanu 4—5 xm? U 3xecs
TeKTOHHUECKHe HapYIIeHHs DasfefisioT PYAHOe TeJIO Ha OTAe/bHble 3aJIeXH.
[TozomBoil Cay:KUT AOAOMHT. KpOBJisl COCTOMT H3 OUeHb CBOEOOpPA3HON HHK-
HEe30LIeHOBONW  CBHTBI, MNpPEICTaBJeHHOH OOJOTHOM [VIHHOH, INPECHOBOIHBIM
1.3BeCTHSIKOM U MepresieM. MomHocTs nokpriBaiouieli GOKCHTHL ToJiud ot 10
o 70 M.

Mexny Fantom 1 UckacenT-Ibépab MOYTH nocepefHe HaXOAHUTC He6OMb-
1I0e MeCTOpOKJeHHe MajpsipanMall, coCTosliee U3 OAHON JIMH3BI Ha BepXHe-
TPHACOBOM JOJIOMHTE, C HHXKHE- H CPEJHEeI01eHOBBIMU H3BECTHAKAMH B KPOBJIE.
ITO MeCTOpOXKIeHHE He TpelCTaBJseT NPOMBILIEHHOrO HHTepeca, HO Oyelb
Ba>XHO C reOJIOTHYECKOH TOUKH 3DeHHs], TAK KaK sIBJSeTCS 3BeHOM MeXKAY ABYMs
KPYIHBIMH ME€CTOPOXKAEHHSIMH.

Ha ceBepo-BocTOouHOM Kpaio rop BepTelu uMeeTcss HECKOJNbKO MEJIKHX NPO-
MBIIIEHHBIX MeCTOPOXKAeHHH. B cerepHOM HanpaB/leHHH OHH CJEAYIOT BBIXO-
JlaM BepXHeTpHacoBoro goJoMHuTa. K 310l rpynne OTHOCATCS MeCTOPOKIEHHS
O6apok, Yiibapox, Baxonbnycra, Hanbenbxasa, KoTOpele COCTOSIT H3 JIHH3,
naoutanbio 1—8 e2a, cozepkallux MMepeoT/I0XKEHHBIH B HH2KHEM OJIMroueHe 60K-
cuT. KpoBJIsi COCTOUT H3 BePXHeOJHIOLEeHOBON IVIHHEI H NecyaHdKa. B 103HOi
YacTH TePPUTOPHH HA OJMIOLEHOBBIE IJIACTH HaJEralT capMaTckas IVIHHA H
IIPECHOBOAMEI H3BEeCTHSK. MOIIHOCTh HOKpHIBAIOIIeH TOJINHM He IpeBHIlA-
er 25 m.

B ropax IMunuul He HaiifeHO NMPOMBIIJICHHBIX MeCTOPOXJeHHH GOKCHTOB,
HO C reoJIOTHYECKON TOUKH 3peHHs 3aC/yKHBaeT BHHMaHHUS HeGOJIbILIOoe MeCTO-
poxaeHHe BG/M3H cesl. [TnauicanTo, KOTOpoe 3aJieraeT Ha HePOBHOIl NMOBepX-
HOCTH BepPXHETPHACOBOIO «JaXIUTeHHOBOrO» M3BeCTHSAKA B BHAe HeGOJbILON
JMH3BL, DTa 3aJeXXb MOKPHITA HUKHEIOLEHOBOH TIJIMHOMN, CpeXHEej0LEeHOBEIM
I13BECTHSKOM, MOLIHOCTBIO 2—30 M, H HHXKHEOJHTOLEHOBbIM IeCYaHHuKoOM, 00-
ieit MOLIHOCTBIO 10 15 M.

Ha nesom Gepery Iynas, B6ausn cen. Hexa, Haxoqutcs onHa HeGoJbiias
JIMH3a GOKCHTA HAa BePXHETPHACOBOM «HAXIUTEHOBOM» H3BeCTHsAKe. BOKCHT mo-
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KDbIBAETCsl CPENHe30LEeHOBBIM HYMMYJHTOBBIM H3BECTHSIKOM, MOILHOCTbIO 2--
20 x. Bosbwas yacTb MeCTOpOXKIeHHs Gbula OTPaGOTAaHA OTKPBITHIM CHOCO-
GoM B TOJBl BTOPOH MHPOBOI BORHBI.

B6su3n ceBepo-BOCTOUHOI rpaHuubl BeHrpuu, B paiione ceq. Arrteliek, B
yrayGneHHsX CPeaHeTPHACOBOTO H3BECTHSIKA BCTPEYAIOTCS JHMIIb OTJAeJbHble
nepembiThie 0GJOMKH H BaJyHbl. B JpeBHHe TeoJIOTHYECKHEe MEPHObI Pa3MbiB
31eCb ObIJI HHTEHCHBHBIH, H NNO3TOMY MeJIOBbIE NIOPO/IbI He COXPaHHJIHCh, @ 0LEeH
NpeiACTaBJeH TOBKO B BuIEe HeGOJbIIMX ocTaHLeB. Ilo Bceil BeposiTHOCTH,
HMeEBIINeCs: 3/1eCh KOTra-T0 GOKCHTOBBIE 3a/1€3KH GBIIH MOJHOCTBIO PA3MBITHL

Hakoneu, B 10xHO# yacti BeHrpun, k 10ro-Boctoky or r. Ileu Haxomurcs
Hebo/bLIOE MecTopoxaene Hanpxapuranb. [1o cBoemy reodorinyeckoMy cTpoe-
HHIO OHO CHJIBHO OTIHYAeTCsl OT MecTopoxkaenuit rop Bakoubp u Beprem. TIlo-
IOWIBOH 3/leCh ABJSAETCS MAaJIbMCKMil, a KpPOBJeH anTcKuii (4acTHYHO, MOXKeT
ObiTb, Naxe O6appeMCKHil) H3BecTHsK. Ha KOHTaKTe 3THX [BYX H3BECTHSKOB
3ajieraioT GOKCHTH B BHAe KpyTtonagamowux (50—60°) Menkux JuHS.

CyMMHpOBaB BBIILIEN3JIOXKEHHOE, MOXKHO CIAeJaTh C/eAYIOllide BbIBOALI.

1. B noapomBe Bcex 3asexell HMelOTCSi KapGOHATHBIE OPOALI — Yallle BCe-
ro JOJIOMUTHI, PEeIKO H3BECTHAKH,

2. Tloacruiarouiye MOPOAB! BCeX MEPBHUHBIX MECTOPOMKIAEHHH BepXHETPH-
4COBOr0 BO3PACTAa; HCKJIOUEHHe COCTABJASAIOT BEPXHEIOPCKHE MOACTUMAIOIIHE [10-
ponbl Mectopoxienus Haabxapwans. MHTepecHO 3aMeTHTb, UTO HA IOPCKHX
ofpa3oBaHMAX, JOBOJbHO pacHpocTpaHeHHbX B Berrepckux Cpeanux ropax,
HUrle He O6HAPYXKeHO GOKCHTOBLIX 3aJeXel.

3. CaMBIMH ApPEBHHMH NMOPOAAMH KPOBJIH GOKCHTOB ABJSAIOTCS aNTCKHe o6pa-
3oBaHua (MecropoxkzeHusi Amonepe, Tem u Haabxapmans). ITpeanonaraet-
csl, 4T0 GOKCHT 3THX MecTOpoK/JeHHI o6pa3oBajcs B GappeMCKoe BpeMs.

4. TypOHCKYI0 KDOBJIO HMMeOT MecCTopoXkKaeHusi XaaumbGa (ceBepHble) H
BakoubGesn. Bce ocrajbHble NepBHUHBEE 3aJl€XKH TOKPBHIBAIOTCSL HHXKHe- M
Cpe/iHe30leHOBEIMH NOpPOJaMH. DTH OGOKCHTOBHIE 3a/ieXXH 06Gpa3oBaliUCh, Be-
POATHO, B BePXHEM MeJly (KOHeI[ CEHOMaHa, TYPOH M HHXKHSS YacTb CeHOHA).

5. Bo Bcex 3asexxaX GOKCHTBL PacloJiaraloTcst HECOTIACHO ¢ NMOKPBIBAIOLLH-
MH CJIOSIMH.

6. HemocpencrBeHHass KPOBJISI TIEPBHYHBIX 3aJexKei coctout GoJiblleid 4a-
CTBIO H3 KOHTHHEHTAJbLHOH MecTpoil TMIMHBI U GOJIOTHOH YLJIUCTON IVIMHBL, pexe
KpOBJIeHl SIBASIOTCSI MOPCKHE MEJIKOBOIHble H3BeCTHAKH. B OTAe/IbHBIX ciydyasX
(Hanpumep, [lynap) BCTpeualoTCsi KOHIVIOMEPAThl, CBUAETENLCTBYIOIIHE O GoJlee
CWIBHOM pa3MblBe W HECONVIACHH MeXAY PYAHBIM TODH30OHTOM H CJOSIMH €ro
KpOBJIH.

7. KopeHnble MecTOpOxkAeHHS GOKCHTOB Pa3MBIBAJHCh M MepPeOoTIaTajuCh
MHOTOKPAaTHO, BCJIEACTBHE Uero B J0LEHe, OJHTOlleHe H MHOLEeHe 00pa3oBbiBa-
JIUCh CHJIbHO IVIHHUCTBle H HeOo/bllHe GOKCHTOBBIE 3aJIEXKH.

1. CTPOEHUE BOKCHTOBbBIX 3AJIE)KEH

BokcuroBhie MecTopoxkaeHUsi BeHrpun MoOXKHO pasfesuTh [0 yCJIOBHAM 3a-
JeraHust Ha Tpu rpynnbl. K mepBoil rpynne oTHocsATCS 3ajexu B 1---3 ka2 B
BHIE CILIOUIHOrO 1viacTa, Kak Hanpumep Xanumbenckue, [antckue u Hekacenr-
Abépackue. Bropyto rpynny coctaB/siioT Gosiee MeJKUe 3aJexH; OHH o0pasy-
10T HemnpaBuabHble Tesia B 0,3—1,0 kxM%, cocTosillHe 13 HECKOJIbKHX Golee
WIM MeHee GJH3KHX JiMH3, HanpuMep, Ceukue u Bapotunenckue 3anexu. Ha-
KOHell, TpeTbsl Tpynna — 3TO MeJKHe, JIMH3006pa3Hble PYAHbIE Teja, MOJHO-
CThIO H30JHPOBAHHBIE OJHH OT APYroro M pexko npesbiuatouye 0,1 xm? Ta-
KOBHI, HanpuMep, Hupaackue MecTopoxaeHHsT U GOJBIIMHCTBO NEPEOTIONKEH-
HbIX 3aJexel.

MotHocTe GOKCHTOBBIX TJIACTOB Pe3Ko MeHsiercd. TaM, rie TMoBepXHOCTH
NMOAOIUBEI 00pa3yer yriyGJeHHsI HJAH KapCTOBble KOTJOBHHB, HAXOAATCH CaMble
MOLIHbIE YaCTH 3aJjeXel, Hepenko mnpesbiualoue 30 x. Mexny OTAeNbHBIMHU
yriayGieHusIMU TOPYAHOH MOBEPXHOCTH MOLIHOCTb DYAHOro Tesa yMeHblaeT-
Csl IO HECKOJIBKMX MeTPOB, a MeCTaMH JIO 110JIHOTO BbIKJIHHHBAHHS.
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HekoTopele reosiorn CK/IOHHBI CUHTATh MaTepHaJ BepXHeil 30HHI NEPEOTJIOo-
JKEHHBIM, a TpaHHIy cpelHell U BepxXHeii 30H — 3po3HoHHOH. Ham Kaxercs
GoJiee BepHBIM, YTO BEePXHsIA 4acThb PYAHOIO FOPH30HTAa He MepeoTJIoKeHa. ITo
JOKa3bIBAeTCS] NOJIHBIM OTCYTCTBHEM CJIOMCTOCTH B GOKCHTaxX, B TO BpeMsi KaK
MOKPBIBAIOLIHE HX [VIHHBI UMEIOT OTYETVIMBYIO cjoucTocTh. Haule MHeHue moji-
TBepIKAaeTCs elile H TeM, 410 B GOKCHTax BepXHeil 30HHI He HMeeTcs 06JOMOU-
HEIX MHHEPAJIOB, KOTOPBIMU T2K GOraThl IMIHHBI, COCTAB/ISIIOLLHE HENOCPEACTBEH-
HYI0 KPOBJIIO GOKCHTOB.

1V. XHMUKO-MUHEPAJIOTHYECKAA XAPAKTEPHUCTHKA

JlaHHBIE O COepIKAHHH W PACIPOCTPAHEHHH MSATH OCHOBHHIX KOMIOHEHTOB
doxcura — Al;O3, SiO», FeoOs, TiO, u noTepH NpH NPOKAJIHBAHHH — H3BECTHHI
JocTaTouHo Xopoulo. UHesao aHaau3oB Ha HuX gpocruraer 60 000. [lo ocranb-
HbIM XHMHYECKHM KOMIIOHeHTaM OOKCHTOB HMeeTCsi ropasfo MeHbllle MAaH-
HBIX — 110 10—50 ananu30B Ha 14 KOMIIOHEHTOB O KaXKAOMY NPOMbILIIEHHOMY
MecTOpOXKeHuI0. Beero B HalleM pacnopsikeHUH oKojo 500 Takux aHaIH308
(Taba. 1).

BrisiBsieHHe MaJbIX 3JIEMEHTOB, BCTPeYaloOHIMXCs B GOKCHTe B BHIE CJIENOB,
Havasoch ¢ 1953 r. C Tex nop npousseldeHo 100 cnekTpa/ibHBIX aHANHM30B, NMPU
MIOMOIIH KOTOPBIX ompejeneHo 19 penko BcTpedaloliHxcs B GOKCHTax 3jieMeH-
T0B (TabJ. 2).

MuHepaJsiorHuecKHe HCC/IeJOBAaHUS OCMOXKHSIHCh TeM, 4TO GOKCHTH BeHrpuu
cJab0 pacKpHCTAaJVIH30BAaHBI H OCHOBHAsi Macca MX CJ0OXKeHa OOKCHTOBLIM Te-
JeM. Ilo aToli npuuuHe MBI cefiuac HCNOJAb3yeM TOPOIUKOBHII METON peHTre-
Horpaduu u auddepeHnHabHBI TepMoananus (kpuebie JTA). 3a nocnea-
Hue 3 roia onpefesieH MHHepaJorudyeckuii cocras 100 of6pasuoB BakHeHmIux
MecTopoxKaeHul (Taba. 3).

JlaHnHble 5THX TpPeX TaGJaHI OTHOCATCA K CPelHel 30He PYJIHOro TeJa, KOTo-
pasi ABJISIETCA OCHOBHOIT; B BepXHell # HUXKHell 30HaX NMPOHCXOAUT CHJIbHOEe 060-
rauenne SO;, S, CaO, MgO, o1HOBPeMeHHO H3MeHSIeTCs U MHHePaJIorHueckui
cocraB GOKCHTOB. B 3TOM ciiydae KOJHYeCTBO KaoJauHa, NMHUPHTA, MapKasHra
OGBIYHO 3HAUHTENBHO YBEJHUYUBAETCS.

XHuMHYECKHA COCTaB BeHTepCKHX

MecTopox aeHHe A1,0, SiO, Fe;0, TiO, Ca0O MgO R0
Ulomer
3anaxaaan 25—50 | 15-42| 5—22/0,6--2,1| 0,60 0,25 H. O.
Hupan 32—66 1—40} 4—31/0,9-3,3; 0,05—-0,8 10,001—0,1 | 0,05—0,15
Xanumba 33—63 10,5—26.10—36(1,0—3,2| 0,04—4,6 0—1,15 0—0,15
Cen 29—55 1—38| 3—29:0,9—2,7! 0,02—1,5 10,001—0,05 H. 0.
Hanbeamoub 30-48 9-35 8—241,0—2,0{ H. o. H. O. H. O.
Bapouaen- 33—-63 1-40| 9—30i1,0—2,8; 0,13—2,2 0—0,18 0—0,17
Bakoubben 34—59 5—35'10—23/|0,9—-2,4, 0,07—0,8 | 0,06—0,34 H. O.
Penede 33—52 | 12--40 6—23,0,8—2,3] H. 0. H o H. O.
Hynap 33—48 | 15—40, 4—24]1,0—2,4| H. o. H. O.
Amuonepe 33—62 2-34| 3—25/1,3—3,1| 0,15—2,4 0,08 0,25 H. O.
Tem 32—51 | 18.-37| 9-36{1,2—2,5| Hn. H. O. H. O.
Hckacenr-Abépab 35—61 1-32( 7—-30(1,1--3,1| 0,2—1,2 0-0,53 0—0,06
Magpsapanmain 38--57 4-3810-22/1,4—2,4| H. o. H. O. H. O.
Faut 36—64 1-37{ 4-30/1,0—3,1] 0,2—-0,3 | 0,05—0,15 | 0,03—0,19
Hanbeabxasa 32—-56 4—-41| 4—28(1,4—3,6| 0, 02—-0 03 ,0—0,01 H. O.
OGapok-Y 16 apok 30-61 4-—-42| 4--31|1,0—5,0] 0.35— 0,63 0,04—-0,13 H. O.
Muanmcanto 30 59 2-—41| 7--32/0,6—3,2| 0,1—0,9 0,15 0,20 H. 0.
Hexa 33—-63 |1,5—42| 4—251,5--2,8] 0,1-0,6 H. 0.
Arrtenex 42—55 6—-12:12—2011,4—2,8/ 0,1—-0,2 0,03 0.04 H. O.
Hazabxapuaus 30—68 5—-42| 3—172,0-3,1| 0,18-0,60 | 0,03—1,8 H. O.

YcnoBuHe 0603HAayYeHHA: H. O.— He onpenpeseHo, ¢.— B chenax.
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MaJble 9seMeHTbl BEHrepCKHX GOKCHTOB

(Ma OCHOBaHHH CNEKTPaJbHbLIX aHain30B) (B %)

Ta6banua 2

MecTopoixaetne B0, BaO BeO
Hupan 0,0015--0,042 0,004—0,018 0,0003—0,0028
Xanumba 0,013—0,030 0,0045—0,050 0,0008--0,0032
Cen 0,0024—0,090 0,0015~0,0090 0,0002—0,0005
Bapomnep 0,0087—0,016 0,0)6—0,008 0,0005—0,0019
BakoHb6en 0,033—0,034 0,010—0,011 0,0030—0,0031
Hckacent-dpépan 0,019—-0,028 0,008--0,017 0,0006—0,0026
TaHt H. O, H. O. 0,005—0,012
Arrtenex 0,050 0,009 0,0022
Hanexapiaunb 0,026--0,045 0,0018—0,007 0,0011—0,0038
Huxnuuli npegen onpene- 0,001 0,0015 0,0002

JHMOCTH

MecTopox aeHne Bi,0, Co;0, CuO Ga,0,
Hupan — 0,0010—0,011 | 0,0022—0,024 | 0,0039—0,084
Xanum6a —_ 0,0030—0,022 | 0,0008—0,0080| 0,0050—0,016
Cen — 0,0009—0,0068! 0,0008—0,0058; 0,0026—0,0099
Bapomwsen — 0,0020—0,0048| 0,0008—0,0024| 0,0033 —0,0066
Bakoub6e — 0,0042—0,0047| 0,0022—0,0037; 0,011 -0,013
HUckacent-Ipépas — 0,0013—0,0053; 0,0037—0,0053| 0,0027—0,013
Ianr H. O. H. O. H. O, H. 0.
Arrtenek — 0,0017 0,0033 0,0057
Hanbxapuanb — 0,0009—0,004 | 0,0009—0,0090; 0,014—0,019
Hukuuit npenen onpepe- 0,001 0,0009 0,0008 0,00]

JHMOCTH

MecTOpoXK AeHHE GeO, Li,O MoO, Nb.O;
Hupan 0,0—0,00030 | 0,0016—0,065 |0,0030—0,010 0,01—0,030
Xanum6a — 0,0010—-0,039 :0,0015—0,0042 | 0,10—0,030
Cen —_ 0,0008—0,020 0,0005—0,0080 | 0,01—0,020
Bapomnen — 0,0037—0,082 (0,0017—0,0028 { 0,01—0,010
Bakonb6ea —_— 0,0013—0,018 |0,0015—-0,0018 | 0,01-0,025
UckacenT-Ibépab - 0,0014—0,014 |0,0008—0,0094 | 0,02—0,03
laur H. O. H. O. H. 0. H. O.
Arrrenex — 0,032 0,07011 0,027
Hanbxapuaub — 0,0052—-0,094 {0,0001—0,00057, 0,030—0,035
Huxuu#t npegen onpeje- 0,0003 0,0006 0,0001 0,01

JHUMOCTH i

MecToponnenne Ni;O, PbO SeOy S$nO,
Hupan 0,0035—0,058 | 0,0034—0,0098 — 0,0005—0,0029
Xaaumba 0,013-—0,075 | 0,0056—0,018 —_ 0,0005—0,0011
Cen 0,0010—0,038 | 0,0004—0,0085 — 0,00023-0,00090
Baprutnen 0,0016—0,030 | 0,0048—0,0072 — 0,0007—0,0008
Bakonbbea 0,056—0,061 | 0,0068—0,0080 — 0,0002—0,00087
Uckacent-Abépab 0,011—0,040 | 0,0023—0,0078 — 0,0002—0,0008
Taut 0,001 H. O. H. O. H. O.
ArrTenek 0.0078 0,0090 — 0,00053
Hanbxaputanp 0,016-0,028 | 0,0004—0,0031 — 0,0013—0,0019
Huxuuil npegen onpelle- 0,001 0,0004 0,01 0,0002

JIHMOCTH
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Mpopgoanxenue ra6a 2

MecTopoxaeHHe SrO TeO, 210, ZnO
Hupan 0,011-0,17 - 0,037—0,074 —
Xanum6a 0,0021-0,18 — 0,043—-0,089 —
Cell 0,0068—0,038 — 0,005—0,090 —
Bapouutea 0,005—0,110 — 0,025—0,055 -
Bakonbben 0,086—0.13 — 0,084—0,11 —
Hckacent-Ip€pib 0,15--0,41 — 0,032—0,064 -
IaHT H. O. H. O. 0 05—0,09 0,004—0,007
Arrrenex 0,030 — 0,067 —
HazabxapuiaHb 0,015—-0,082 —_ 0,071—0,091 —
Huxuui npelea onpege- | 0,001 0,005 0,005 0,01

JIHUMOCTH |

{OKCHTa CMEIIaHHOro THApPaprUJJIHT-6eMUTOBOTO COCTaBa, npHdyeM GoJiblllee KO-
JIMYECTBO THAPAPTHILIHTA 3aJieraeT BOJH3H JHeBHOH MOBEPXHOCTH.

Takum 06pa3oM, BO BceX ONMHMCAHHBIX MeCTOPOMK/IEHHAX I0ro-3anafiHol 4act
rop BakoHb 3ajexu, HaxolduMecs Ha GoJbllell aBCONIOTHOH BBICOTE, HMeIOT
npeuMyHIeCTBEHHO THAPAPrH/VIMTOBbIA COCTaB, a HA MeHbllefl — IJIaBHbIM 00-
pasoM GeMHTOBBHIH. Ilepexod OT OMHOrO MHHEPAJIOTMYECKOrOo THHA K APYyromy
NPOHCXOAMT Ha BBICOTE COBPEMEHHOTrO YPOBHSI KaPCTOBBIX BOJ.

Ta6anma 3
‘MuHepanorHueckufi cocras cpenel 30Hbl GOKCHTOBBIX MeCTOpOMAeHHH (B ¥
- ' M -
MecTopos aeHue r:ﬂ’;ﬁ, | LGemut | Auacnop | Kaoaunnt |Fematur| Tetur fnb:'gipuacu Kaabuur
| THTaHa
Hupan 0—24 [ 35—68 ' — | 1-45] 8-26]0-9 | 1—3 | 0—3
Xaauuba L= 30—-70 ' — 0,5—48 112-34 | 0--7 1-3 | 0—4
Cen 38—70 ] 030, — | '1—50| 8-—28 | 0--12 | 13 | 02
Bapouiies | 236 15—54 ; — i 1—45 110—23 | 0—3 1-3 | 0—4
bBakonnGea | — 50—60 — 15—32 [ 20—25 — 1-3 —
Hckacent-Ibépab 1 10—59 | 17—40 —  1-35| 9—18| 0-10 | 1-3 —
Fant 30 | 26—46 | — | 1—35( 6-15| 5-10| 1-3 | —
Hazbxapiltanb — 28--40 | 0—46 10—64| 2—-8 — 2—3 | 0—1
Arrrenck 5060 | — — | 20-3010-20| — | 2-3| -

He6oabmoe Mecropoxkaenne HaabBamKoHb COCTOHT M3 MepeMblTOro GOKCH-
Ta, GOJbILIEH YACTBLIO MJUHHCTOrO, ¢ MUHUMAJIbHBIM cojepxanuem SiOy; — 8Y%
H OTHOCHTeJILHO MaJIbiM Kesieza — 12—14%. BejguuuHa motepu Npu npokaJu-
BaHWH NOKAa3blBaeT, UTO CBOGOJHAS T'MIPOOKHCH aJIOMHHHSI MMeeTcst B (popme
rugpaprussinta. IlepeoTsioxkeHHbilt xapakrep GOKCHTA NMOATBEpMaeTcs HaJjH-
YHECM KBapUEBHIX rajieKk M TecKa, a Takxke 00JOMKaMH GOKCUTA, BKJIIOYEHHBIMH
B GoJlee PHIXJIBIH TJIHHHCTBI GOKCHT.

HeGoabuiue mectopoxaenuss PeHeds u dynap cocToST rvIaBHBIM 06pa3oM
H3 HH3KOKAUYECTBEHHBIX NVIHHUCTBIX GOKCHTOB C MHUHHMAJbHBIM COAepXKaHHeM
Si0y — 12%. KosuuecTBo motepu NMpH NPOKAJUBAHHU CBHAETEIbCTBYET, UYTO
CBOGONHBIE THAPOOKHCIBE AIOMHHUS HaxoAaTcA Gosiblueli yacTeio B opMe Ge-
MHTa H pexe HIAPaprHIHTa.

Kauecto 60KCHTOB MecTOpOXKAeHHs1 Afiuonepe oyeHb HeonHopoaHo, Haps-
JYy ¢ IMIHHUCTBIMH GoKcuTaMy, B Oosibluell YacTH PYAHOTO Tesa BCTpevarorcs H
BBICOKOKaYeCTBEHHLIE PYAEI, IVIaBHBIM 0Gpa3oM B ero BepxHeil 3oHe. Tepmuye-
CKHe aHaJM3bl MOKA3bIBAIOT MHOTO OEMHTAa M MaJo THApPapru/IHTA.

PynHoe Tes1o 3asexu Teill COCTOHT H3 OUeHb HU3KOKAYeCTBEHHBIX TJIMHUCTHIX
GokeutoB ¢ comepxandneM SiO, ne menee 18%. 3acsy)KHBaeT BHHMAaHHS Bbl-
CoKoe comepxanue FeyO;, B cpennem 1o 30%. MoxHO cKa3aTb, YTo GOKCHT
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MecTopoxenusi Teul — caMblil XKesle3HCThI M3 BCeX H3BECTHBIX A0 CHX MOp
60okcuToB Benrpru. Ha ocHOBaHHH BeJMHUHHBI NIOTEPH NPH NPOKAJHBAHHH MOXK-
HO CUHTATb, 4TO CBOGOAHAS THAPOOKHCH aJIIOMHHHSI HaXOIHTCS 3[€Ch IJIABHBIM
o6pasoM B ¢opMe GeMHTA H TONBKO B He3HAUHTEIBHOM KOJHYECTBE B OpMe
THIpaprusiuTa.

KpynHoe mectropoxaeHHe HMckaceHT-IIb€pab COAEPKHUT BHICOKOKAYECTBEH-
Hylo pyay. HlHTepecHo, 4TO BepXHHe TOPH3OHTHI CPelHEH YacTH COAepIKaT OT-
HOCHTeJIbHO MaJio xene3a — 15—20%, ueM, no-BHAUMOMY, 06bsICHACTC GoJlee
cBeTsiass okpacka GokcHTa. B BepxHelt 3oHe MHOro ceporo GOKCHTa, KOTOPHIil
CONePKHUT GoJMbllIOe KOJHUECTBO MapKasuTa — B cpendem 20%. dto Gokcur
NpeHMYILeCTBeHHO MH/PaprH/JUTOBLIH, C IPUMEChI0 GEMHTA, KOJIHYECTBO KOTO-
poro cBepxXy BHH3 yBeJHUYHBAaeTCs, a THAPApruiuTa yMeHbliaetcs. JKesesn-
CThle MHHEepaJkHl NIPeACTaB/AeHb [VMIaBHBIM 06pa30M reMaTHTOM H B HE3HAYHTE/Ib-
HOM KOJIUYECTBE TeTHTOM.

Bokcut mectopoxaenust Majapsipanmain GeMHTOBHI, 6oJiee TJIMHHUCTHIH,
4eM HCKaCeHTAbEPACKMII.

Ha mecropoxnennn I'ant Hepenko no6biBaeTcst KpeMHUIiCOAepKalLast py-
Jla ¥ OTCYTCTBYIOT THIHYHEIE cepble H (HOJETOBble GOKCHUTHI BEPXHEH 30HHI.
HUx MmecTo 3aHMMaeT CHJIbHO NH30JHUTOBBI JKEJTOBATO-KOPHUHEBEHI OOKCHT,
MecTaMH TNepexXoIAllHil B Tak Ha3blBaeMblil «GOKCHTOBEI arjioMepaT», COCTO-
Amui 13 2 — 10-caHTHMETPOBEIX OG/MOMKOB, CLEMEHTHPOBAHHBIX TOHKO3epHH-
CTEIM OGOKCHTOBBIM BeluecTBoM. O6pa3oBaHHe 3TOTO JIHTOJOTHYECKOTO THIIA
60KCHTOB 06YC/IOBJIEHO PAa3MBIBOM M NepeoTyioxKeHHeM. [lon 3THMH JHTOJIOTH-
YeCKHUMH PasHOBHJHOCTSIMH 3ajieraetr NPOMBILIJIEHHOe pYAHOe TeJo, BBepXy
JKeJTOBATO-KODHUHEBOe, BHU3Y KOpHUHeBO-KpacHoe, HuxHss 30Ha COCTOHT H3
TJIHHHCTOrO KpacHOro 6OKCHUTA, B OCHOBAHUH KOTOPOro Ha TPHACOBBLIX JOJIOMH-
Tax 3aJieraeT JKeJEe3HCTO-MapranioBas Kopka. Bokcutr mecropoxkaenuss I'aHT
COIEPKUT OTHOCHTENBHO MaJIo keJje3a (B cpeaHeM Fe,O3 — 12—709%, 1o B oT1-
IeJbHBIX caydasix He Gojiee 4—89Y%). I'siaBHBIM GOKCHTOBBIM MHHEDPAJIOM
siBasiercsi 6EMUT, THApPaprUINTa HeMHoro. JKeje3HcThle MHHepaJsibl NPeACTas-
JeHH TeMaTHTOM, OTYacTH T'eTHTOM, THTAaHOBhIE — PYTHJIOM H aHATa30M, Me-
CTaMH CPaBHHTEJbHO MHOrO HJIbMEHHTA.

Jas mecropoxknenuii ObGapok, YVitbapok, Hanpenpxasza u Baxonbmycta
XapaKTepHO NepeoTyioxkeHne GOKCHUTA, MO3TOMY 60Jiblllasg YacTb HX COCTOHT M3
IVIHHUCTBIX GoKcuTOB. OIHAKO BCTPEYalOTCs H BLICOKOKAueCTBEHHLIE Yepeny-
Io1IMeCs C NIHHUCTBIMH GOKCUTHE. OCOGEHHOCTBIO 3THX MECTOPOXKIEHUH sABJSeT-
Csl TAKXe BbICOKOe colepKaHHe THTaHa, B cpenHeM 2,5—3,0, unorna 5—8%.
Bésbinas yacTb TUTAHA HAXOMUTCH 3[eCh B BHIEe WIbMEHHTA, a PYTHJ H aHaTa3
BCTPEYAIOTCS] B HE3HAUHTEJNbHOM KOJHYecTBe, DTH MEeCTOPOXKIEHHS, TaKUM 006-
pasoM, NMpPHHUHMHAJIBHO OTIHYAIOTCH OT APYrHX GOKCHTOBBLIX MeCTOPOXIEHHH
Benrpun, rie THTaH CBA3aH ¢ PYTHIOM H aHATa3oM. DOKCHT 3pech IVIABHBIM
o6pa3oM GeMHTOBBIH, C MOAYHHEHHBIM KOJHMYECTBOM IHAPAapPrHJJIHTA.

Béabias yacte MecTopoxkaeHHus [THIHILCAHTO COCTOUT H3 TVIMHHCTOTO GOK-
CHTa, HO BCTPeYaeTcsd M NPOMBIULIeHHHH GokcHT. Ha ocHOBaHMM BeJIHYHHLI
MOTEePH NpPH NMPOKAJHBAHHH MOMHO HOJaraTth, YTO IMIaBHEIM GOKCHTOBHIM MHHe-
paJjioM HBJsETCH 31ech GEMHT.

Mectopoxknerne Hexka, nHa seBom Gepery JlyHas, oTjHuaeTcss BeCbMa
HeMOCTOSIHHBIM COCTaBOM GOKCHTA: BEICOKOKAYeCTBEHHblE PYyIbl YepeayloTcs
C FVIMHHCTHIM GOKCHTOM. DTO MECTOPOXKAEHHEe CHILHO OTVIHYaeTcsl oT 3adyHal-
CKHX MEeCTOPOXIEeHHI MO MHHEpaJOrHuecKOMy COCTaBY: IVIaBHBIM GOKCHTOBLIM
MUHEDPAaJOM SBJSIETCS 3eCh JUACTOP; 6EMHT BCTPEUAETCS TOJIBKO B HEGOJBbIIOM
KOJIM4eCTBe, a THAPAPTHIJIUT NOMHOCTBIO OTCYTCTBYET.

TaxkoB H MHHepa/Jorudeckuil cocras Mectopoxaenus Hanpxapmanb. 3aech
IHAcmop TaKXKe TVIaBHBII GOKCHTOBHII MHHepaJl, BMecTe C HHM BCTpeyaeTcs H
6emur. Conepxkanue SiO, B 6okcure B cperHeM 5—15%, Fe;O3 —3—17%.
I'eMaTHT — €IMHCTBEHHBIH KeJIe3HCTHIH MHHepaJ.

Boxcutst Mecropoxkaennit Hexxa u Hagpxapuwanp Gosee TBep/Able H MIIOT-
Hble, 4eM GokcHThl Benrepckux Cpefnux rop.
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Haxkonel, oTMeTHM, YTO B C€BepO-BOCTOYHOI YacTH BeHrpuu, BGau3u Arr-
TeseKka, BcrpevarpTtes ob6aoMku B 10—20 cm GoKcHTa XOpollero KayecTBa.
EauHCTBEHHBIM GOKCHTOBBIM MHHEPaJioM 3TOH PasHOBHUAHOCTH AIBJsieTCS THAD-
apTUJJINT, H MO3TOMY BIIOJIHE BEPOATHO, YTO 3JeChb GOKCHTBHI €HeTHUeCKH CBSi-
3aHbl ¢ 60KcHTaMH BocToyHOH UexocnoBakuu (MecTopoxzaeHHe MapKyiuosie),
a He ¢ 6oxcHTaMH MecTopoxaeHHs: Hexa, KoTopble HMEIOT JHACHOPOBBIH CO-
CTaB.

CnekTpaJibHble aHaMu3bl 60KCHTOB BeHrpuu (Tabi. 2) nokasanH, 4To KOJH-
4eCcTBO MaJIBIX 3JIEMEHTOB B HHX JOBOJIbHO H3MeHYHBO. BoKkcHTOBEIE MecTopoXK-
npenust Benrepckux CpelHHX rop cpaBHHTEbHO OOHOOOPA3Hbl, 38 HCK/IIOUEHHEM
mecropoxienulli Haapxapmanbe u Hexa, pacnojioxkeHHBIX [dajeko OpPyr oOT
apyra. M3-3a 1a/bHOCTH paccTOSAHHSI MaTePHHCKHe NMOPOJABI HMEIOT Pa3JIHYHbIMH
XUMHYECKHH COCTaB, a C/1e/l0BaTeNIbHO, H PAa3JHYHOE CONepIKaHHe MaJlbIX 3Je-
MEHTOB, HO 3TOT BOMpOC ellle MaJjio H3yUeH.

Boxcutel Benrepckux CpemHHX rop COAepxKaT CpaBHHTeNbHo MHoro ZrO,
SrO (nocaeaxero ot 0,0021 1o 0,41%). 3ateM uayr (B nopsiike CHUKEHHS CO-
,'Iep)KaHHﬂ) B203, Ni203, Lizo, Nb205, BaO, Ga203, C0203, PbO, CUO:
MoO;, BeO, SnO,; T'epmanuit o6HapykeH N0 CHX NOP TOJbKO B OGOKCHTaX
Hupaaa, ZnO — l'anra. Hurne ne sctpeuenn BisOs, SeQ,, TeO,.

BcsieacTBHe OKHCJIEHHS THDUTA M MAapPKa3HTa YyacTo o0pasyloTcst KPHCTAJLIbL
runca, pexe mMenanteput. O6a MHHepaJia 3aNOJHAIOT TPELMHLl B BepxHeil Ya-
cTH 6GoKCUTOBOIil 3aexkHd. OCBOOOXKAEHHOE NPH OKUCJEHHH NHPHUTA XKeJe3o 00-
pasyeT I'He3fla BHH3Y BepXHeH 30HHI 3a/Ie3KH B GOpMe MHHEpAJIOB TeTHTa U re:
MaTHTa. AHANIOTHYHBIM MOXKHO CUHTATh M 06pa3oBaHHe XKeJe3UCTOH KOPKH Ha
rpaHylle BepXHel U CpefiHed 30H.

B cpenueit 30He pyaHOro Tesna 4acTo HaOJIOAIOTCH THe3la aJyHHTa
(5—20 cm), obpasoBaHHe KOTOPBIX TaKMe CBA3daHO C OKHC/JeHUeM IHDHUTA.
B HexoTOpHIX MeCTOpPOXIeHUsiX (HanpuMep, [aHTa) BCTpeualoTcs THe3Aa agiy-
MHHHTA B BePXHHX HacTSX 3aj1€XH H B TJIHHe KPOBJIH.

B onnom pyaHrKe Mecropoxienust Cel Mbl HabJ04a1H BTOPHYHO 06paso-
BaHHble THe3/la YHCTOTO THAPAPTHJJIHTA, KOTOphle MecTaMH 3aloJ/HeHbl aMopg-
HbBIM TpuruapatoM. B HuKHeli 30He pyZHOro Tesla MHJIJIMMETPOBLIE TPEIUHB!
3aM0JIHEHbl BTOPHYHBIM TeTHTOM. BO MHOTHX MeCTOPOMXJAEHHSX BepXHHe 30HbI
PYJIHOTO Tesa Nnpope3aioTcss TPellHHAMH, YaCTHYHO HJIM TNOJHOCTbIO 3aMOJIHEH-
HBIMH KpPHCTaJJIaMH KaJ/bLHTA.

BTopuunble MHHepaJibl CBH/ETEJBCTBYIOT O BAaXXHOM 3HA4YeHHH AHAreHEeTH-
YECKHX U 3MHTEHETHYECKHX IpolleccoB mpH GOPMHPOBAHHH COBPeMEHHBIX 60K-
CHTOBBIX 3aJjiexkell. DnureHeTHYeCKHMH IpolieccaMH OObsICHsieTcsl, HanpHMep,
ofpa3oBaHHe BepXHeil 30HBI U3 IePBOHAYAJIBHOTO GOKCHTA.

Taxkum o6pasoM, Gosbluasi yactb GokcuToB Benrepckux CpenHux rop ss-
JfeTcsi 6eMHUTO-THAPAPTHAIHTOBOH. UHCTO GeMHTOBEIMH ABJAIOTCS HECKOABKO
sanexeil Hupaga u XanumGnl u HeGoabLioe MecTopoxAeHue Bakonb6es. Uucro
THAPaprUJJIHTOBBIE MECTOPOXKAEHHS IO CHX NOp He M3BECTHHL. B cMellaHHBIX
MECTOPOKICHHAX KOJHIECTBO GEMHTA YBEJNUYHBAETCS CBEPXY BHH3 NO NaJeHHIO
pyZHoOro Tesa.

Huacmop o6HapyKeH HOKa ToibKo B Mecropoxaenusx Hexa u Hanpxap-
waHe, BMecTe ¢ auacnopoM BcTpeyaercss H GeMHT, HO FHIPapTrH/VIHT OTCYTCT-
ByeT. B reojiornueckoM BO3pacTe 3THX ABYX 3aJjleXkell M OCTaJbHBIX GOKCHTO-
BbIX MeCTOpOXKJIeHH!H BeHrpun 3HaunTeabHOH pasHHUbl HeT. [TosTtomMy Haanuue
nuacropa B HHX OGBACHsETCH, BepOATHO, 6oJlee CHIBHBIM MeTaMOphH3IMOM,
KOTOPBIH [OKa3bIBA€TCs HAaJHUYHEM HHTEHCHBHBIX JUCJOKALM.

KpeMHesem GokcHTa, KaK npaBuio, cBs3aH ¢ KaoauHoM. CBOGONHBIH KpeM-
He3eM—KBapl—BCTPeyaeTcsl B HellepeOTJOXKEHHbIX 3aJeXax TOoJNbKO B He3Ha-
YMTE/IbHBIX KOJIHYECTBAX, B MEPEOTJIOKEHHbIX, HA060POT, ero JOBOJLHO MHOTO.

JKene3o B 6oKcHTax CBSI3aHO C FE€THTOM M TeMaTHTOM, NocJeaHul npeodaa-
Jaer.

OkxHch THTaHA NpeJCTaB/eHa PYTHIOM H aHATa30M, 3a HCKJIOYeHHEM MeCTo-
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poxnaennit O6apok, Yii6apok, Hagbenbxasa u yactuuno Ianrta, rae riaBHbIM
THTAHOBBIM MHHEDAJIOM fABJSAETCA OOJOMOYHBbIH HJIbMEHHT.

KanbuuTt, runc, MelaHTepPHUT, aJyHHT, aJyMHHHT, YHCTHIi TMAPAPTHJLIMT,
aMop¢HBIA TPHIHADPAT ¥ reTHT 06pa3oBa/UCh BCJAENCTBHE AHATEHETHYECKHX H
3MHreHeTHUYECKHX TIPOLIeCCOB.

V. BONMPOCHl TEHE3HCA BEHTEPCKHX BOKCHTOB

IMocnie OTKphITHS TepBOro GOKCHTOBOrO MeCTOpOXIeHHsi B BeHrpuu Be-
repcKHe reoJIoTH CTaJjJH HHTePeCOBaThbCs BOMPOCAMH MX TeHe3HCa M BBICKA3bi-
BaJIM pasJinyHble runote3bl. OCHOBHBIE H3 HHX CJEAYIOLiHe,

1. B pesy/ibraTe BhIBeTpHBAHHSI rpaHuTa rop BeJehue o6pasosascs JaTte-
PHUTONOAOGHEIH MaTepHas. OH NnepeHOCHJICS BETPOM Ha TEPPHTOPHIO KapGoHart-
$bIX IOPOJ, TAe HaKaNnJaHBaJscsa H 06pa3oBbiBasi GOKCUTOBHIE 3aJ€KH. DTOH Teo-
pueit A. IIpépab B 1923 1. o6BbsICHAJ reHesuc MecTopoxkaeHuii Xaaum6u. Ho-
Bble JaHHble He MOATBEPXKIAIOT 3THUX MPEACTABJIEHHIH.

2. T'unporepmanbHas teopus [laBau-Baiina ocHoBaHa Ha TOM, YTO B 0GJa-
‘CTH TPHACOBBIX JHOJOMHTOB YacTO BCTPEWAIOTCA CJelbl I'MAPOTEPMAJibHOI Aest-
TesbHOCTH. OQHAKO Pe3yJbTaThl JeTaJbHOFO H3YYeHHUS! re0JIOFHYecKOro Crpoe-
Husl padoHa pasBHTHA GOKCHTOBBIX MeCTOPOXKAEHHWH IMOJIHOCTbIO ONpOBEpraioT
3TU NpeACTaBJIeHHS.

3. TecHas cBa3b GOKCHTOBBIX 3aJjexxell BeHrpud ¢ kapGoOHATHBHIMH TOPOaa-
MH siBHJach NPHYMHON MPH3HAHHS MHOTHMH TeoJIOTaMH TaK Ha3blBaeMOH Teo-
pHHu «Teppa-pocca». IToMy CNOCOGCTBOBAJIO H TO I0OCTOATENBCTBO, UTO B OKpe-
CTHOCTAX GOKCHTOBBIX MeCTOPOKIeHHH BeHrpHH OTCYTCTBYIOT 3pYNTHBHBIE NO-
pOIEI, BEIBeTpHBaHHE KOTOPBIX MOrJo Gbl 06yc/OBHTh 06pa3oBaHHe JaTeDUTOB
M TepBHYHOrO MartepHasna GokcuToB. M3BecTHO, 4To Teopueil «Teppa-pocca»
OOBACHSIOT U celiuac oOpa3oBaHHe MHOIHX OOKCHTOBBIX MeCTOPOXK/JEHHil cpe-
JH3eMHOMOPCKOi1 GoKcHTOHOCHOI obmactu (IOrocaasusi, ®panuus). Mo mue-
HHlo teosoroB Tenerau-Por, Hocku, ®enasapu u IToboxkuu, 6okcutsl Benrpuu
06pa3oBaJHCh 3a CYET HEpPaCTBOPHMOro OCTATKa TPHACOBLIX HAOJNOMHTOB, &
JIpyrHe CBSI3BIBAIOT HX NPOHCXOXKAECHHE C HAKOIJIEeHHSIMH OCTATKOB NPH pacTBo-
PEHHH IOPCKHX H HHIKHEMEJOBLIX H3BeCTHAKOB.

JeTasbHBIMH  HCCEAOBAHHAMH Te0JIOTHYECKOTO CTPOeHHsT OGOKCHTOBBIX
MEeCTOPOXK/ICHHH BBISICHEHO, UTO TPHACOBBIE IOJOMHTHI COAEPIKAT TOABKO Jie-
catele goqu npouenta Al,Oz u uto comepxanue SiOp B 10JIOMHTAX B JABa-TPH
pasa npesnliaer copepxanue Al,O;. ITo moacueram npodeccopa Bagaca, nis
00pa30BaHUsI BeHrepCKHX OGOKCHTOBBIX 3asiexell HYXHO OblIo 6bl pacTBOPUThb
800-MeTpoBYIO TOJLLY TPHACOBOrO AOJOMHTA. Takoi AJHTEJNbHBIH H MOCTOSAH-
HBIH TIpollecc He coBnajaaet c najeoreorpadueil Benrepckux Cpennux rop.

4. Henasuo Bbiasunytas teopust T. [eneona (5) oGbsichsier oOpasoBaHHe
REHrepCKHX GOKCHTOB HAKOMJIEHWeM BYJKaHM4YecKoro nemna. Ilo ero mHeHHo,
OOKCHTBl MOTYT (POPMHPOBATBCS TOJbKO B IleJOUHON cpele, rae pH cocrabiis-
et 7— 9,5. Takue ycsioBHsi B MPUPOJAe OYeHb PelKH H, MO-BHIWUMOMY, BCTpeYa-
IOTCH B MCKJIIOUNTEJNbHOH o6cTaHOBKe, [ToaToMy OH mpedmnoJiaraer, 4To HaKon-
JleHHe BYJKAHHUECKOro MenJja OCHOBHOrO COCTaBa MPOHCXOAMJIO B MeJKOBOIl:
HOM MoOpe, ry6HHOH He Gosee 50 x; npu 31oM pH MorJio cTaTh CHJIBHOIIETOY-
HbiM, UTO B CBOIXO Oyepelb O6YCJOBUIO pacTBopeHHe H BhIHOC SiO; H3 ByJIKa-
HHYeCKOTO MemJa, a BMeCTe C TéM U BbllaJleHHe H HAaKOM/JeHWe Ha JHe MODs
HepacTBOPUMEIX aJIOMHHHS M XKeje3a.

Ha nepsblit B3r/IsiA 9T TEOPHST KAXKETCA C XMMHUECKON TOYKH 3peHHs npuem-
JIEMOH, HO TeOJOTHYeCKH OHA TpHHIUMIIHAJIBLHO HenpaBHJibHa. Bo-nepBbIX, B
rnepHofl 06pa3oBaHKsl BEHrePCKHX GOKCHTOB He M3BECTHO HHKaKOil BYJKaHHue-
CKOIl JesiTesIbHOCTH. Bo-BTOpEIX, 06pa3oBaHHe GOKCHTOB B MEJKOBOJHOM MOpe
He MOATBEPKIAeTCA TIeOJOTHUECKHMH HaGJIOAeHUSIMH; HaMpOTHB, BbISICHEHO,
YTO COBpEMeHHBIe GOKCHTOHOCHBIE paiionbl B MepHol GOKCHTOOGpasoBaHus Obl-
I YacTSIMH ApeBHell cylu. B-TpeTbHX, HUr/le He COXPAHUJIOCH OCTATKOB BYJIKaA-
HUUYECKOTO MeMnaa B GoKcHTax. TpyaHo MpeACTaBHTb, YTOOL Clelbl BY/JKaHHYE-
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CKOHl JICSATEJbHOCTH COXPAHUIHCh TOJbKO B ¢hopMe GOKCHTOBBIX 3aJieXeil H MoJi-
HOCTbIO Obl HCUE3JIH TaM, I'le NpeAnoJaraeTcs ee IIHPOKOE DA3BHTHE.

5. T. Boaguxap cpsasbiBaeT 60KCHTOOOPa30BaHHe C KOJIJIOH 1A/ 1bHO- AUCTIepC-
ubimu npoueccami. Ilo ero Teopuu (4), HCXOAHBIM MAaTepHaJOM GOKCHTOB
CJIYXHJIH OCHOBEBIe 3pYNTHBHble MOPOAbL. [locpeacTBOM XMMMUECKOro, BbiSe:
TpHBaHNA MOCNSAHHX 00pa3osa/iHCh IMHHbBI, TOJBEepraBilMecs lajbHeiilleMy
KOJJIONa/1bHOMY [Ppe0o6pa3oBaHHI0, COBepIIAIOLIeMYCS He Ha MecTe MepBHU-
noro BbiBeTpHBaHMsi. [IDONYKTHI BbIBeTPHBAHHA TPAHCNOPTHPOBAJHChL MOBEPX-
HOCTIBIMH BoJaMH B (popMe KOJMJIOHIAJNLHBIX PACTBOPOB, U3 HHX oOpasoBaJcs,
yTCM CeJIEKTHBHOH KoaryJasuuH, 6oxkcuT. TakuMm o6pas3oM, riHHO3eM 060C06-
Jsj1cs OT KPeMHe3eMa M BbillafaJl, HaKamjiHBasch B BOAHBIX GaccefiHax.

DTa Teopusi COAEPKHUT MHOrO LEHHBIX H HOBBIX apryMEHTOB [0 reHe3HCy
BEHrePCKHX GOKCHTOB, HO, K COXaJIEHHIO, OHA A0 CHX [Op HeJOCTaTOYHO NOI-
po6Ho paspaGoTaHa.

6. 2. Banac, ayJyiinit 3HaTOK BEHrepCKHX 60KCHTOB B KHHre «I'eosiorust 60k-
cutoB» (14) M3saraer TeopHio, 0 KOTOPOH HCXOZHBIM MaTepHasoM GOKCHTOB
ABJAMUCH TJIHHOMOAOGHble IMPOLYKTHI BEIBETPUBAHHSI. JTH NPOIYKTH TepeoT-
JOXKHJIHCh U HaKOMHJIHCh B HeGOJMBLIHX 03epaX H BPeMEHHO IOKPHITHIX BOJOI
yriy6/aeHusx APeBHEro KOHTHHeHTa. OH IOMYyCKaeT, YTo B HAKOMJIEHHH GOKCIl-
Ta MOIJIH YY4acTBOBATb U NPOJYKTHl pacTBOPEHHsS AOJOMHTA H H3BECTHSAKA.

B 1955 r. K. bapHa6ai (2) KOHOJHHJI M HEMHOTO BHAOH3MEHH] TEOPHIO
Banmaca. [lo ero MHeHHI0, HCXOAHBIM MaTepHasoM GOKCHTa OBLTIH Meprejd i
r/IMHBbI, 6elHble KBapleM, a TaK¥Ke OTYACTH HepacTBOPHUMBIE OCTATKH JOJOMH-
T0B W H3BecTHsiKoB. OCHOBHOe M BaxKHOe NpelcTaBieHHe Teopun BaphaGaiua
COCTOHT B TOM, UTO OT/IOXeHHe NMepPBHYHOrO MaTtepHaja GOKCHTa M GOKCHTH3a-
11151 — He OJHOBPEMeHHble MpollecChl, a4 HaoOopOT, GOKCUTH3AIHUS NPOU3OILIA
1locjTe OTJIOXKEHHs] NepBHYHOTO MaTtepuaga. [Iponecc BOKCHTH3aLMH aBTOD
NpeACTaBNsieT TaK: NPH BJAaXKHOM, TPONHYECKOM K.JHMaTe T'DYHTOBBIE BOJIbI
PAcTBOPSIJIM TJIMHHCTble MHHePAJIBl, KpeMHe3eM YAAJsJICsi B PACTBOPEHHOM BH-
ne, Al, Fe, Ti Boimaganu W3 pacTBOpa Ha MeCTe M MOCTENEHHO O6GOrallajHCh.
BaxHyio polib B GOKCHTH3aUMH HrpaeT yAaJjleHHe BOABI, T. €. KPeMHEe3eMHEIX
pacTtBopoB, nostomy BapraGawr npeamoJsiaraer, uto Bo BpeMss GOKCHTH32LHH
3aJeXH HAaXOIWJIHCh HaJ YPOBHEM TPYHTOBHIX BOZ.

HyxHo cka3aTb, 4T0 H 3Ta, HaHboJIee COBepllIeHHAS, TEODPHS He B COCTOSIHHM
OTBETHTb Ha BCe BOMNPOCH reHe3nca BeHrepcKHX GOKCHTOB, U MO MHOTHM MYH-
KTaM €e MOXHO ocnapuBath. Tak, HampuMep, MHKPOMHHEPaJOTHUYeCKHMH HC-
CJ1e[JOBAaHUSIMH BHISIBJIEHO, YTO BCE BeHIrepCKHe GOKCUTHI COepIKAT B HEGOMbILIOM
xonuuectBe (0,01—0,1%) sepna MHHepasIoB, MPOHCXORAILHX H3 SPYNTHBHBIX
H MeTaMopdHUecKHX MOpolA. K TakuM MHHepaJaM OTHOCSITCH iMPKOH, GepHil,
TypMaJiiH, HIbMeHUT H T. A. [lognepxuBaercs 310 npeicTaB/ieHHe TeM dak-
ToM, uT0 B 30—40 xx K lory or MectopoxAenuil Benrepckux CpepHHX rop,
TIOUTH MapaJsieqbHO K HHM, HAaXOISITCS BBIXOJAH IpeBHeNaJeo30HCKHX 3PYNTHB-
HBIX ¥ MeTamopduuecknx nopox (cdur. 1). INanee, Kk 10y Or 3THX BBIXOIOB,
Ha I0XKHOM Gepery o3. BasatoHa 6ypeHHeM BHISIBIEHB! 3TH NOPOJAB Ha IMIyOH-
He 50—100 M mox MoKpoBoM IJIeHCTOLEHA.

lio HalmleMy MHeHHIO, IVIHHONIOAOOHbIE NPOJAYKTHI BbIBETPHBAHHA 3THX IIO-
PO TPAHCTIOPTHPOBAJNHUCH NOBEPXHOCTHBIMH BOAAMH B BHJE TOHKOINO HJa H KOJ-
JIOMAHBIX PACTBOPOB B COBpPeMeHHble GOKCHTOHOCHBle 06JIaCTH. ‘

Bo Bpems o6pasoBanusi GOKCHTOBBIX 3ajexell 3TH OGJACTH, BeposiTHeS
BCero, GBI PaBHHHAMH C OUeHb CIIOKOHHBEIM pedbeoM (MeHemseHbl), M IO-
9TOMY B PeKax oTJiarajcsi 1ecoK paHbille U 10 GOKCHTOHOCHHEIX obJacteil no-
XOAUAU TOJBKO KOJJOHAABbHBIE PACTBOPHL H UJ1 TaKxKe KOJIJOHIAAJNBHOTO CTPO-
eHus.

Koaryasinuio KoNToHIaJbHEIX PACTBOPOB B GOJMBILIOH Mepe ONMpelesHa Ma-
TepuaJa KapOoHAaTHOH MNojomBel. BesencTsHe Koaryasiuud B YILIYGJAEHHAX
5TOl OGMIHPHON KapOOHATHON TEPPUTOPHH TOCTENEHHO HAKOMUJICH OOKCHT Wk
Gcnee TUIMHHCTHIA MepBHYHBIA ero Matepuad.

Ipeancacienne, yTo GOKCHTH3ALHs NMPOU3OLLIA JHLIL TOCJE OTJIOXKEHHS

2 Cepus reonorudeckas, M 3 he 30" ;[ 17



nepBHYHOro GOKCHTOBOTO MaTepHaJia, Take He YCTAHOBJEHO N0 CHX Mop C
JOCTATOYHOH YBepeHHOCTbIO. [IJ1si 3TOro Heo6XOAUMBI GoJiee AeTajbHble HCCC-
JOBaHHSA. ‘

o HenaBHero BpeMeHH reoJIOTH MPEANOIATAJH, YTO BEHTePCKHH GOKCHT He
COlepKHUT oKaMeHesoctell. B 1953 r. §1. Knwr (8) Hamesn B GOKCHTE MeCTOPOXK-
Ienus 'aHT ocTaTku ApeBHHX nanoporHHkoB Osmundaceae. B 1954 r. K Bap-
Ha6aul BBISIBUI B GOKCHTE MECTOPOX JeHHs Xanumba BepxHemesoBYIO (hayHV
Gastropoda. O6pa6oTka 3To# ayHbl IOKA He 3aKOHYEHA, HO HECOMHEHHO, 4TO
oHa 06pa3oBajacb B YCJOBHAX BJIAXKHOIO TPOMHYECKOTO KJIHMAaTa M MpecHO-
BOJIHOH Cpenbl.

. Tlpu mnocraHoBKe NOHCKOBBIX paGoT Ha 6OKCHTbI MBI T0/1b30BAJIHCh TEOPH-
eit A. . ApxaHnreansckoro (1).

Boxkcutorble MectopoxkaeHuss CoBerckoro Cowo3a u BeHrpuu pasinuHsl B
OTHOLIEHHH KaK TeOJIOTHYECKOTO BO3pAacTa, TaK H TEKTOHHUECKOTO CTPOEHHSI.
TTo3TOMY TeopHH COBETCKHX YYeHBIX Heslb3sl MeXaHHYeCKH PACIpPOCTPaHATh HA
BEHrepcKHe OOKCHTOBBlE MECTOPOXKIEHHS; HO YUeT IJIaBHeHIINX MONOXKEeHHUS
STHX TEOPHH NMPH H3yYeHHH HALIHX GOKCHTOB OKAa3aJICi OYEHb MOJIe3HLIM.
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H3BECTHUA AKALJEMHUU HAYK CCCP

CEPHA TEOJOTHUYECKAS
1957, . 9

A K. AHOAPEEB u A M. CHIYEBA-MHXARIJIOBA

O HEKOTOPBIX MAJIEOTEHOBDBIX CTPYKTYPAX B CPEJJHEM
NOBOJI)KbE, OTCYTCTBYIOIUX B BOJIEE APEBHHX CJIOAX

B crarbe BHsACHAIOTCA NPHYHHBI, OGYCJOBHBIIHE OTCYTCTBHe B GoJee 1iiy-
GOKHX CJOAX ABYX JIOKaJbHEIX CTPYKTYP, OTYETJIHBO BHIPAXKEHHHIX B HHXKHETpe-
THYHHX OTJIOXEHHAX H XapaKTepH3YIOIHXCA NPAMBIM peJbedoM.

PaccMmoTpenne Bcex MaTepHasoB MOKa3biBaeT, YTO 3TO OGYCIOBAEHO HaJsoO-
JKEeHHEM MOJIOAbIX BepPTHKAJAbHbIX aHpdepeHUHaNbHBIX ABHXKeHuil GyhHaaMeHTa
B OJHOM cCJydYae HAa HHXHeENaJeoUeHOBYIO MYJbAy, a B IPYrOM — Ha BOCTOY-
HbIil cK/JoH TOKMOBCKOro €BOAA, rie 3TH ABHXKEHHA OGYCJIOBHJIH JIHLIb HEKOTO-
poe MeCTHOe BHINOJAXHBaHHEe PErHOHAJbHOTO HAK/NOHAa B 6oJiee ADEBHHX TOpH-
30HTAX paspesa.

B nociennne roel B NpakTHKe HedTeMOHCKOBBIX paboT Ha Pycckoil miaan
¢opMe Bce yallle OTMeYalOTCsl CJIyuaH, KOrja 3aKapTHPOBaHHEIE [0 BePXHHM
rOpU30HTaM JIOKaJIbHbie NOJAHATHSL B 60Jee MTyOOKUX CJIOSIX OKasblBaloTCA OT-
cyTcTBylolluMu. Hanpumep, Ha ogHoM u3 ckjaoHoB Tarapckoro ceoma us 06-
1iero KOJHYECTBA CTPYKTYP, BhLISIBJE€HHBIX B OTJOXKEHHSX NepMH H KapOoHa
CbeMKOH H KOJOHKOBBIM OypeHHeM, B TeDPHIeHHBIX OTJOXKEHHSIX JeBOHA NpPH
r1y6okoM OypeHHH NOATBEpAMJIACh TOJbKO HeGoJbllas 4acTb.

AHasorvyHbie (paKThl OTMeYaAIOTCs H B BOCTOYHeE PAaClOJIOKEeHHOH KpaeBoil
yactd Pycckoil miatdopMsl, a takxke Ha psae miouiaaeit Huxuero ITosomxbs.
ITosToMy BHISICHEHHe NMPHUYHH, KOTOPHIMH OOYCJIOBJIEHBl TaKHe SIBJEHHS, MPHOH-
peTaer CylleCTBEHHOE NpaKTHYeCKoe 3HaYeHHe,

ABTOpaM mpeacTaBHIach BO3MOXHOCTb NMPOAaHAJH3UPOBAThH ABJEHHSI TaKO-
r0 «HeMOIATBEPXKAEHHSI» JJs IBYX JOKAJbHBIX NMOAHSATHH, PACMONOMKEHHHIX B
noJIoce Pa3BHTHA TPETHYHHIX OTJIOXKEHHH Y bsiHOBCKO-CapaToBCKOro Nporuéa.
[IpuBonuUMBIA HMXKe aHaJNM3 3THX fABJEHHH MPOJHBAET HEKOTOPBLIH CBEeT Ha Te
NPHYHHEL, KOTOpble MOIJIH OGYCJOBHTb «HENOATBepKAEHUES CTPYKTYp 3-T0 NO-
psiaka H B ApYrux pamioHax Pycckoil miatdopMhl.

B npemenax o6MpHONR TePPHTOPDHH pacnpoCTpaHeHHsi HUXKHETPETHUHBIX
oTJIoKeHU B YabsaHoBcKo-CapaTtoBckoMm nporube, B 6acceifiHe BepxHero Teue-
HHs p. Cypbl, B pe3yJbTaTe Te0JOrOCHEMOYHBIX PaGoOT B UYHCJIE APYrHX JO-
KaJbHbIX CTPYKTYp OblIH BhIsiBJeHb KosnsikoBckoe u IIpynosckoe 6paxHaHTH-
KJIHHAJIbHble MOXHSATHS.

KosnsikoBckast ctpykrypa pacrnoioxeHa kK ceepy or r. KysHellka u np-
YPOUeHa, KaK 3TO MOXKHO NPe/IoNaraTh, K 3alalHOMy OKOHYaHHI0 BopauHckoi
30Hb mogHATHi (¢ur. 1). CTpyKTypa HaXOOUTCA B MOJIOCE PA3BHTHS TMeCYaHbIX
OTJIOXKEHHH CapaTOBCKOTO sipyca naJjieolleHa, 60/iee JPEeBHHE OTJIOXKEHHsS 3/1€Ch
Ha MOBePXHOCTb He BHIXOAAT. Cpeiu TOJILH CapaTOBCKUX IeCKOB, BHIHMAasi
MOLIHOCTb KOTOPHIX B OOHaXeHHsx mocturaer 100 a, BHgeaseTca Mayka IVIOT-
HBIX OMNOKOBHJHBIX MECUAHHKOB ¥ OMOK, MOIIHOCTbIO 8—10 M, ciayxalnas mMap-
KHPYIOIIHM ropu3oHTOM. 1o nozolBe 3To# Mayku NPOBOAUTCA FPAHHLA MeXIY
BepXHe- H HHXKHECAPAaTOBCKUMH CJIOSIMH.

OTa nayka, COCTaBJ/ISAIONIas HUKHIOK YacThb BePXHECapaTOBCKOro MOABSIPY-
Ca, IUMPOKO PAacmpOCTPaHeHA B OG/NacTH Pa3BHTHA TPETHUHBIX OT/IOXeHHH B
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VabsaHoBcko-CapaToBCKOM Tporuée, Xopoluo Bhijessercs B pa3pesax, Bblep-
JKMBAsICh B MOLLHOCTH M TIPOsIBJsisich B pesibede MecTHocTH. [1o CKiIOHAM pey-
HbIX JOJIHH K MeCcYaHWKaM MPHYPOUYEHb! YCTYNBI, a Ha BOAOpa3fie/ax OHH 00-
pa3yloT XapaKTepHble CTOJIOBBHIE MJATO.

Hasnnune k cesepy ot Kysmeuka na sogopaszneie pek Tpyesa u Cypbl J10-
KaJIbHOM CTPYKTYPHl OGOCHOBBIBAETCS 3a/eraHHeM MeCYaHHKOB MapKHPYIOULIEro
rOPH30HTAa B OCHOBAHHMH OMHMCHIBAEMON MAYKH Ha Pa3JHYHbIX AGCOJIOTHHIX OT-
MeTKax.

20 0 20 KM
‘ : = A1 M _ 2 op3

®ur. 1. O63opHas Kapra.

— KpyThie Kpbiibg Cypcko-MokKuiHHCKoro H JKHryseBckoro BanoB, 2 — KpyToe Kpuio Bop-
NHMHCKOR 30HHW NOAHATHHA, 3 — CTPYKTYpH 3-ro mopsaka. Ha JKHrysneBcKolt AHCIOKAUMH MOKa-
SaHH CTPYKTYPH, BHIIeJIEHHHIE NPU ChEMKe

Y depMbi «3arorckoT» (cM. (ur. 2) NecyaHHKH H ONOKH OCHOBAHHS BepX-
A€CapaTOBCKHX CJIOEB 3aJIeraloT Ha MOBEPXHOCTH BOJAOpasjiena Ha OTMETKax
303—308 x. IOxHee no oepary B aep. Koa/isikoBka MapKHpYOLIHA TOPH3OHT
JeKUT Ha orMetxke 288 M, a no p. TpyeBy y Aep. Y/IbSIHOBKM — Ha BHICO-
Te 247 M.

CeBepHOe KpPHUIO MOAHSITHS OGOCHOBEIBaeTcs oOHaXeHUAMH no p. Iuuios-
Ke, B KOTOPBIX NeCYaHHKH MapKHPYIOLIETO C/1051 BHH3 110 € TeYeHHIO ONYCKAaloT-
ca Ha Bce 6oJlee HH3KHIl YPOBeHb H Yy ceJ. SIBJeHKH HMEIOT OTMeTKy 254 M.
3anagHas NepUKIHHAJNb OKOHTYPHBAaeTCSI HHXKHHM TeueHdHeM p. Tpyesa, mo
1IPAaBOMY CKJIOHY KOTOpOIl NecYaHHKH MapKHpYIOLlero cJosi 3a/eraloT Ha OrT-
MeTkax 225—235 m. K BocToKy oT ¢epMbl «3arotckor», B BepxoBbsix p. Llu-
woekH, y ¢. Cenutb6pl NMECYUAHUKH OCHOBAHMS BEPXHECAPATOBCKMX CJOEB Ha-
6aoganich Ha otmerke 280 x. 31ech Ha NOBEPXHOCTH BOAOpasiesia pPa3BHTH
NeCKH BepXHefl YacTH BepXHeCcapaTOBCKOTO INoabsipyca. Ha Toll e oTMeTke
MapKHPYIOUIHII TOPH3OHT 3ajeraer U B 8 km BOCTOUHee, Y BUHOKYPEHHOrO 3a-
BOZAA, K 3anafy or ¢. Axmumied. K BOCTOKY OTCIOfa OH TIOJIOrO NOTPYIKaeTcH,
no panHeiM M. II. Ilykanosa, k mosuHe p. Chi3paHa, N0 CKJIOHAM KOTOpOH
BHIXOAUT Ha oTMeTKax 180—190 u. IToBepxHocTh BoAOpa3aesna 31ech CI0XKeHa
LAPHLUBIHCKHMH OTJIOXKEHHSIMH 30lleHa.

C BoctoKka Ha 3amnaf, ot goaunb p. CeizpaHa kK cBoLy KosasikoBckoro noiu-
Hatus M. T1. llykaHOBHIM YCTaHOBJIEH TPaHCIPECCUBHLI NMepexo] LapHLbIH-
CKHX CJIOEB 30lleHa Ha Bce GOJiee HH3KHe TOPH3OHTH BepXHeCapaTOBCKHX CJO-
2B. B nporu6e, no Koropomy npoxoaur p. Cel3paH, MOLIHOCTh BepXHecapaToB-
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Qur. 2, CxeMaTHYecKas CTPYKTypHas Kapra KO3JAKOBCKOrO NOJHATHA MO KPOBRTE NAHTHI
NecyYaHHKOB B OCHOBAHHH BEePXHECApPAaTORCKHX C/0eB (N0 NaHHLIM CBHEMKH).

1 — ofHaxeHHe M OTMETKa KPOBNH IMIMTH NECYaHHKOB B OCHOBAHHH BeDXHECAPATOBCKHX CJ10eB, 2 — H30-

JWHHH KPOBJAH IIHTHI NECUAHHKOB B OCHOBAHHH BEPXHECaPAaTOBCKMX CJioeB (NMpoBeaeHs uyepes 20 #), 3 — KO-

JIOHKOBhIE CKBAXKHHbI H OTMETKA KDOBJIH BEpXHEro Mesa, 4 — H30MAXHTH CYMMapHO#f MOLLHOCTH CHI3paHCKHX
H HHIXHECAPATOBCKHX OT/IOXKEHHH (npoBeleHn vepe3 50 M), § — JNMHHA pa3pesa

CKHX CJloeB paBHa 57 M, 3amajHee, B BePXOBbAX OBpara, BBIXOAALIETO K
c. KeamuHo, ona cokpamaercst 10 39 #, a y c. Axmutieit — no 23 x. [Ipu atom
COKpallleHHe MOLIHOCTH IIPOHCXOJHT 3a CYeT cPe3a 30LIEHOM BepXHeH 4acTi
BepXHeil MayKH BepXHeCApaTOBCKMX cJoeB, HaspaHHo# M. II. LlykaHosbiM
«rablGucroii» (cM. dur. 3).

Ecan ofpaTuTh BHHMaHHe Ha COOTHOLIeHMe peJbepa BOAOpasfesna ¢ ero
CTPYKTYPOIi [0 IIHPOTHOMY TNPOGHUIII0 K BOCTOKY OT cBoja Kos/IsiIKoBCKOro nox-
HATHS,, TO MOXHO KOHCTATHPOBATb, UTO BOCTOYHO!N NepHK/AMHAAN Ko3/skos-
CKOU CTPYKTYPBI COOTBETCTBYET MOJIOroe IIOHHXKEHHe NMOBePXHOCTH BOIOpasie-
Ja oT ¢. AXMuTJiell Ha BOCTOK, B TO BPeMs KaK 3amajHee, MeXAY BHHOKYDEH-
HBbIM 3aBogOM H C. CeluTh0OM, Tae CJIOH JieXKaT TOPU3OHTAJbLHO, HAKJIOHA TIO-
BEPXHOCTH BOAOpa3jena He oTMedaercs. Takum o6pasom, sfech NpsMoe OTpa-
JKeHHe TEeKTOHHYECKOH CTPYKTYpbl B peJibede INPOsBAseTc H B JeTalsix.
B kpynmHOM mnyiaHe OHO BbipaXkewo B MPHYPOUEHHOCTH BOAOPasjiesia K CBOAY
Kos/iskoBcKoro NMOAHATHS M B pacnoJioxkeHHH NoauH pek Tpyesa, ChispaHa,
a Taxkxe, BHOUMO, U Cyphl mo mporu6am.
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KosnsikoBCKasi CTPYKTypa B IU1aHe HMeeT BHJL CJlerka BHITAHYTO# B IIHPOT-
HOM HampaB/ieHHH GpaxHaHTHK/IHMHAJM C pasMepaMH CBOJA, OKOHTYDHBaEMOro
usoruncoi 300 x#, 8 Ha 4 kM. AMIIINTYa NIOAHATHS CJIOEB B CBOJE CTPYKTYPH
10 OTHOLIEHHIO K OIPaHHYMBAIOIIMM ee HA 3amale H BOCTOKe mporubam Mo
BEpXHeCcapaTOBCKHM NecyaHHKaM paBHa coorsetcTBeHHo 80 u 120 x. Ha iox-
HOM, 6osee KPyTOM Kpbljile Yrosl NafeHHs CJ0eB OKoJo 45
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®ur. 3. ITpoduis BIOE BOCTOUHOTO NEPHKIHHAIBHOTO MOTPYKeHHs KO3/5KOBCKOro NOAHfA-
THa (no M. Il. Llykanosy).

I:— HapHUBLIHCKHe CJIOH 30UeHa — (OCHOPHTOHOCHBIE MEcYAHHKH H TJIHHBI, 2 — «TIBIGHCTAsi Nayka» Bepx-

HECapaTOBCKHX CJIOEB NaJjieoleHa — MNecKH ¢ JHH30BUAHbBIMM INPOCAOSAIMH [1€CYAHHUKOB, 3 — «TPeNeJIOBHI-

Has Nauka» BepXHeCapaTOBCKHX CJOeB NafneoueHa, 4 — Mayka ONOK TeX »Ke CJ10eB, J — HHXKHecapaTOBCKHe

CJI0A najeoleHa (NeckH), 6 — BepXHeCHI3PAHCKHE CJIOH MNajeoleHa — ONOKOBHAMBIE NeCYaHHKH, 7 — 1Oo-
BEPXHOCTb TPAHCTPECCHBHOIO 3aJieraHusi B paspese

Ha KosnskoBckoii miiomann 6b10 IpoBeAEHO KOJIOHKOBOe Oyperue. OCHOB-
HOH Npodu/b CKBaXXHH GBLT NpoGypeH Yepe3 CBOA NMOAHATHA C ceBepa HA IOT
H 3axBaTHJ Ha lore KoMapoBckyio cTpyKTypy, BhisBieHHylo H. M. BopoHurbM
Ha 3arnajHoM OKOHuYaHHH JKuryjieBckoli auciokauuH. KosOHKOBble CKBaXKHHBI
GYPHJIHCD 0 BCKDBITHS MAaaCTPHXTa, NPEACTABIAEHHOrO GENBEIM NMHCUHM MEJOM,
a JBe M3 HHX, NPOHAS MAACTPHUXT H HeGOJBUIOH MOILHOCTH CJOH KaMIaHa,
CaHTOHA M TypOHa, BOIWIM B IVIHHBI ajibba (CKB. 3 U 4).

B pesyabrate 6ypeHHs BHIABHJIACH COBEPLIEHHO HEOXHAAaHHAd KapTHHa pes-
KOTO YBeJIMYEeHHs B 3TOfl MOJoce MOLIHOCTH HHKHEH YacTH TPETHYHBIX OTJ/IOXKe-
HHI MeX]y NOJOLIBOH BepXHeCapaTOBCKUX CJIOEB M KPOBJIeH Méja 1 MOHOKJIH-
HAaJBHOTO MajJeHHs MOAOLIBH NajeoreHa Ha IOr B 30He I10J0roro aHTHK/IWHAJb-
Horo neperu6a BepXHeCapaTOBCKUX CJIOEB. .

Panee no HaHHBIM CbEMOK MOLIHOCTb 3THX OTJIOXKEHHH B CMEXHBIX paHo-
Hax B 6GacceilHax pek AiiBe, IOnoBa, B BepxoBbsix KaHages u mo pekam
Coispany u DBopse 6buia ycraHoBaeHa B mpeienax or 110 go 140 ».
ITpu GypeHHH BBIICHHJIOCH, UTo Ha Bopopasgene pek Cypol u TpyeBa oHa Ko-
Jebaercs ot 200 mo 300 x. HauGosblyio MomHocTh B 300 # 3TH OTJIOKEHHUs
siMeroT Ha mmpore r. Kysneuka no cks. 5 KosJisikoBckoii miomanu 1 cks. 1 Ko-
MapoBcKoit (¢ur. 4).

BTopasi H3 3THX CKBa)<HH, PAclOJIOXEHHas 10 OCH Nporu6a, OTAeJISIOIero
BopJIMHCKYI0 30HY MOAHATHI, K 3allaHOMY OKOHYAHHIO KOTOPOH NpHypoveHa
KosnsikoBckast cTpykrypa, ot JKury/eBckoii AHMCJAOKAUHMH, BCKpbLla KPOBJIO
BepXHero Mesia Ha Han6GoJiee HU3KOM ypoBHe — 92 M.
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K 1ory orciona, B ckB. 2 KoMapoBCKOro yuacrka KpoBJsi MeJia Pe3KO MOBbI-
u1aeTcsl B 3ajleraHtH Ha ocH JKHUryJsieBCKOH JUCJIOKAUHU U BCKPHITA Ha OTMETKe
-+ 59 M, a MeCYaHHKH BepXHeCapaTOBCKOI0 MapKHPYIOLLEro ¢JIosi 110 CTPYKTYp-
Hoit H reojornueckoli kapram H. V. BopoHuHa 3aJjieraior Ha OTMeTKax OKOJIO
300 #. B COOTBETCTBHH C 3THM MOIIHOCTbL ONUCBIBAEMOH TOJIIM COKpalllaeTcst
sgech 10 240 m. Ha ceBepe k cBony KosaskoBckoro mogHATHA OGHAPYXKHBaeT-
s TOABEM KPOBJIH MeJja B. IPOTHBOIIOJIOKHOM HaNpaeJeHHH, HO Goslee MOJO-
ruii. CKBaXXHHOH 5 KpOBJSI BepxXHero Mesja BCTpeUeHa Ha OTMETKe MHHYC
44 m. CkBaxuHOW 4 Kpoeas Mesa
BCKPHITA Ha ypoBHe + 13 M, a nopoiBa
BepPXHECaPaTOBCKUX CJIOEB 3aJieraer Ha
otMerke -+305 u. Orclofxa oblLias Moll-
HOCTb CBI3DAHCKHX H HHXKHECapaToB-
CKHX CJI0oeB onpelelsiercs 3J1eCb B
292 m.

Janee Ha ceBep, MO cKB. 3, 6 u 8
Ko3/A9KOBCKOH IIIOIIAAH KPOBJS MeJia
:3aJleTaeT COOTBETCTBEHHO Ha OTMeTKax
+23 M, +50 # U +74 m, oGHapyxH-
pasi MPOJOJIKAMUIHACA MOJOrHH TNOAB-
eM Kk ceBepy. [lomomBa Ke BepxHeca-
PaATOBCKHX CJIOEB Ha 3TOM IPOTSKEHHH,

Hoanaxolexan
nowads

HKomapolcxas
2000

—————— ’ —

HafnpoTHB, Ha ceBepHOM Kpblie Kos- . Py y
JISIKOBCKOTO MOJHATHS TOrpyKaeTcsi K -/—-/3 ~—

ceBepy. % P

B paiione ckB. 8 Ha NOBepXHOCTH — a7

‘3aJIeTal0T HHMXKHECApPaTOBCKHE TEeCKH.
Jlas  noAowBbl  BepXHecapaTOBCKHX
CJIOEB MBI YCJIOBHO NMPHUHUMAJIH OTMETKY
275 M, HAa KOTOPOH 3TH CJOK 3aJjerampT

®ur. 4. Crpykrypa Kosnskosckoi mio-
u[agH B Hauaje BePXHECapaTOBCKOMW 3M0-
XM W B HacTosllee BpeMs.

HanpoTi#B CKB. 8 Mo npaBoMy Gepery
p. Cypel. O6LIasi MOIIHOCTH ChI3PaH-
CKHX H HHUXHECapaTOBCKHX CJIOeB IO
ckB. 3, 6 1 8 ompeneasiercsi CoOTBeT-
ctBeHHo B 270—275, 230 u 200 wm.
‘Takum 06pa3oM, MOIIHOCTb 3THX OTJIO-
JKeHHH, BbiIepXKHBasicb Mexny r. Kys-

1 — noxoutBa  BepXHECapaTOBCKHX CJIOeB B
Hayane BepXHECApaTOBCKOTO BDeMeHM, 2 —
KpoBJsl BepXHero Mesa B Hayajle BepxHeca-
pPATOBCKOrO BpeMeHH, 3 — 30Ha HaHGOJbILEro
nporuGaHus B HHXHeM najeouese, 4 — no-
JOLIBA BCPXHECAPATOBCKHX CJI0€B B HacTOA-
iee BpeMsi, 5§ — KDOBJAS  BepXHero Mana B
Hacrosiee BpeMms, 6 — cBoX  KoO3J8KOBCKOro
NOCNenasieolleHOBOro  MOLHATHA, 7 — obluan
MOWHOCTb CBI3PAHCKHX H HHXXHECapaTOBCKHX
CJ0eB NO CKBaXXHHE

HelKoM H cei. KosisikoBKoil, masiee x
ceBepy pe3Ko COKpallaeTcs.

Ko/10HKOBBIe CKBaXXHHBI GYPHJINCH NOUTH Ge3 oTGopa KepHa. [To GypuMocTh,
1I]aMy M KapoTaxKy paspe3 CBHI3PAHCKHX H HHIKHECAPATOBCKHX OTJIOXKEHHH
IpeAcTaBjdeH NecKaMHu ¢ JHH30BHAHBIMH NMPOCJAOSMH NMECYaHHKOB M onoK. Kak
‘0TMeyaeT NpoBoAMNBIIHNIY 3TH paborsl H. JI. [Ipoxopos, BMecTe ¢ yBesHnyeHHEM
MOLIHOCTH OTJIOXKeHHU B npenenax KosnskoBcKoil miIolain ¢ ceBepa Ha 10T H3-
MeHsieTc H (alyanbHEI cocTaB. ¥ ceBepHOH TpaHHIB IVIOLAaAX B CpeAHedl
YacTH MEeCKOB BBIAEJSETCS TOJLIA ONMOK, MOILHOCThI0 60 — 70 M, a Ha ore B
paspese oTMeuaeTcs peskoe mpeobJafaHue ecuaHblx (anui.

H3 cpaBHeHHs aHHBIX ChEMKH M OypeHHsl BUJHO, YTO HabJa0aeMoe 3aJie-
raliie CbI3PAHCKHX H HHIKHeCAPAaTOBCKUX CJOEB B DBePTHKAJbHOM MepHINO-
HaJIbHOM ceyeHMH uepe3 KO3JsiIKOBCKYIO IVIOLIAAL B BHAE KDYNHOR JIMH3BI.
-00yCJIOBUJIO pe3Koe HeCOOTBETCTBHE B CTPYKTYpe IUIOHIANH MO MapKHpylOLIeMY
TOPH3OHTY B OCHOBAHHH BEPXHECAPATOBCKHX CJIOEB U [0 KPOBJie BePXHero mMeJa.
‘CeBepHOMY KpBUIYy TNOAHSITHSI 1O BEPXHECAPATOBCKHM CJIOSIM COOTBETCTBYET
MOHOKJIMHAJBHBIH HOJbeM KPOBJIHM MeJa B NPOTUBOMOJOXHOM HalpaBJ/ieHHH, C
Iora Ha ceBep. K ToMy ke BHIBOLY MOXHO MpPHHATH, ecy HAJOXHTb Ha CTPYK-
TYPHYIO KapTy BepXHeCapaTOBCKHX CJIOeB H30MAXUThl CHI3PAHCKHUX M HHXKHeca-
PATOBCKHX CJIOEB H ONpefe]uTh, Kak 3710 npemiaraer H. H. ®opur (5), mero-
JoM «rpac¢HuecKOro BLIUHTAHHA» IOJIOXKEHHsI KPOBJAH BepXHero MeJa.
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K BocToky ot cen. Ko3nsKOBKH MOIUHOCTL CHI3PAHCKHX M HHXKHecapaToB-
CKHX C/IO€B TaKXe HCNbITBIBaeT COKpauleHHe. B ckB. 7, k sanaay or cen. Ce-
JIUTLCHI, OHA OMpelesieTcsi IpUMepHo B 250 M, a M0 AAHHBIM CTapoi CKBaXH-
HBl B cesl. JIbiHeBKe, B 50 ku K BocToky or KysHeuka, cokpamwaercs 1o 186 .

Kak usMensieTcss MOIHOCTb 5THX OTJIOKEHHII K 3anany ot KOaJsKOBKH, Mbr
He 3HaeM H3-3a OTCYTCTBHSI IVIYGOKHX CKBaXKHH. MOKHO NpeANoNOXKHTb, YTO
H B 5TOM HalpaBJ/leHHH OHa 3aKOHOMepHo cokpawaercsa. Ha BocTounoM kpblie
Cypcko-MoKwHHCKUX NoxHATHH, 6113 I. [0poauLLa, OHa oripeeieHa, Mo AaH-
HBIM cbeMKH, B 100 — 105 m.

M3 npuBeseHHBIX NaHHBIX BUAHO, YTO H MO LIHPOTHOMY MPOMHJI ChHI3PaH-
CKHE M HHXXHeCApaTOBCKHE OTJIQXKEHHS B BEPTHUKAJbHOM CeueHHH 06pasyioT
KpynHyio JuH3y. [Tono6Ho ToMy, Kak ceBepHOMY Kpbliy Ko3/asKoBCcKoro mosms-
THS COOTBETCTBYET NOJIOTHH MOAbeM KPOBJH MeJia B TNPOTHBOMOJOXKHOM Ha-
NIpaB/eHHH C 10ra Ha ceBep, COKpalleHHe MOIIHOCTH pa3pe3a MeXIy I0OLIBOiT
BEPXHECAPATOBCKHX CJIOEB M KPOBJIedl Mesla K BOCTOKY H, BHIHMO, K 3anafy or
CBOJIa MOJHSATHA NOJXXHO O6YCJIOBHTb HECOOTBETCTBHE B 34JIeTAHHM ITHX HO-
BEPXHOCTeil U MO IHPOTHOMY mpoduIo. BocTouHol mepukaunaau Kosasikos-
CKO{ CTPYKTYPH B BepXHeCapaTOBCKHX CJIOSIX, KaK 3TO BUIHO M3 IPHMEPHOTO
pacuera, BepoATHO, OyaeT COOTBETCTBOBATh NOPH30HTAJNbHOE 3ajleTaHHe KPOBJH
BEpPXHero MeJa.

[IpupeneHHble naHHbIE TOKA3LIBAIOT, YTO B Hauaje TPETHUHOTO BpPEMeHH E
paitoHe r. KysHeunka npoucxonusno (HOPMHPOBaHHe JIOKAJbHOTO Xapakrepa
IenpeccHd, B HanGoJee NPOTHYTOH 4acTH KOTOPO# 06Liasg MOIUHOCTb ChI3paH-
CKHX H HH)XXHECAPaTOBCKHX CJIOeB, N0 CPaBHEHMIO C ee Nepudepuell, nonayyuna
IBYKpaTHoe yBeJjindeHHe. DTa genpeccusi Gelia Haseana [l. K. Auapeestim B
1950 r. Kysnenkoit HuxHenaneoueHoBoi MyJabaoit. Ha kapte mowmHocreit u ¢a-
UHMH CBI3PAHCKHX M HHXKHECAapaTOBCKHX CJoeB, cocraBieHHOH A. M. ChlueBoii-
Muxaiisiooit (4), oHa HUMeeT BHJ OKPYIVIOH GOPMBI BIaAHHBI [JIyGHHOII CBHILIE
100 # u nuamerpom mopsinka 50 rm.

K Hauany BepxHecapaTOBCKOro BpeMeHH mnporuGaHue KysHeikoit MyJibab
3aKaHYHBAeTCsA, a NOCJe OTJOXeHHS 3THX CJIoeB NPOUCXONHT (PopMHpOBaHHE
Kosnsaxosckoro mogusatus. KosnsakoBckasi ctpykTypa ¢hopMHpOBaack, no Kpaii-
He#l Mepe, B 1Be (a3bl. JlaHHEe 0 Cpe3aHHH 30LEHOM BePXHECapaTOBCKHX OT-
JOXKEHHH Ha BOCTOYHOH NEepHKJHHAJH CBHIETEJbCTBYIOT O (GOPMHPOBAHHH
CTPYKTYPH B Ipe30LeHOBOE BpeMs. YuactHe (poc(OPHTOHOCHBIX NeCYaHHKOB
IVIMH LapHIBIHCKHX OTJIOXKEeHHH 30LieHa B CTPOEHHH BOCTOYHOH MEPHKJIHHAJH H
I0XKHOTrO Kpbila KO3/J5IKOBCKO# CTPYKTYpHl TOBOPHUT O TOM, 4To BTOpasi ¢asa
¢(opMHPOBaHHA NOAHATHA NPOHCXOAHIA B MOCJIE30LHeHOBOe BpeMs.

H3 paccMOTpeHHBIX JAaHHBIX BHAHO, YTO Pe3Koe HeCOOTBETCTBHe CTPYKTYp-
HBIX (popm Ko3/5IKOBCKOM muiowiany no BepxXxHecapaToBCKHM CJIOSM H 110 KPOBJe
BepXHero Mesa oGycJOBJIeHO TeM, uTo HuddepeHiinanbHEIE CTPYKTYpooOpasyro-
i¥e JBHKEHHS B MOCJeBepXHecapaTOBCKoe BpeMsi H (oJjlee MO3AHHe ABHXKEHHS,
Pa3BUBABLIHECS] YHACJIEOBAHHO, HAJOXHIUCh 3/leCb HA JeNpPeCcCHio — MyJ/bly,
0GYCJIOBHB JHIIb HEKOTOPOE YBeJHUEHHe yIJ1a HaKJOHa ceBepHOro 6opra ee no
NOJOMIBE TPETHUHHIX OTJIOKEHHH, B TO BpeMs KaK B BEDXHECApPaTOBCKUX CJOfAX,
3ajieraHHe KOTOPHIX GbLIO GJH3KO K TOPH3OHTAJbHOMY, OHH 06pa3oBaJju MoJo-
rylo 6paXHaHTHKAHHAJABHYIO CKJIAIKY.

Hmeromuecs MaTepuadbsl AalOT OCHOBAHHE CYMTaTh, 4ro (POPMHPOBAHHE
Ko3/IKOBCKOI CTPYKTYpBI B TIPeA30LEHOBOE BpeMsi Obl10 cieacTBHeM AHbbe-
peHIHaJIbHbIX BEPTHKANbHBIX IBHMKEHHH, MPOHCXOAHBLINX HAa (oHe obLIero pe-
THOHAJILHOTO TIOAHSATHA 3HAYMTENbHOH TEPPUTOPHH AHA BepXHeNaJ/eOUeHOBOro:
GacceiiHa B 11epHOA IIOC/Ie OTJIOXKEHHsi BEPXHeCapaTOBCKHX CJI0eB U Iepej Ha-
YaJIOM 30leHa, KOTOpOe NMPHBeJO HA 3TOH TePPHTOPHH K TlepephiBy B 0OCaIKOHA-
KOIJIEHHH I COMPOBOXKIAJOCh BO3HHKHOBeHHeM JoOKaJjbhoro KosssikoBckoro
naJjieoreoMopdoI0rHUeCKOTO TIOAHSATHS.

[Ipi 201eHOBOII TPAHCTPECCHH 3TO JIOKaJibHOE TOAHATHE, CJAOKEHHOe BepX-
HecapaTOBCKHMH CJIOSIMH, OBbIJIO cpe3aHo, TMPOH30LUJI0 BHIpAaBHHBaHHe MOBEPX-
HOCTH, H KOHIJIOMePaTOBHAHBIH NMeCYaHHK B OCHOBAHHY LIAPHLBIHCKHX CJ10€B 30~
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leHa OTJIOXKWJICS 3/leCh Ha GoJsiee HIBKYIO YacTb «IVIBIGHCTOI» Mauyk# BepXHe-
capaTOBCKHX ci10eB. [locie oTioXeHHs 0CaAKOB 30LeHa B CJeRyIOLylo (asy
o61ero NOAHATHs AHddepeHLHa bHbEe IBHXKEHHS CHOBA MPOMCXOAHJH B TOH
e 30He, H pocT Ko3/KOBCKOI CTPYKTYPHI, BO3MOKHO, TIPOAOJXKAJICA A0 Ha-
CTOAIETO BPEMEHH, B CBSI3H C YeM CBOJ NMOAHSATHA BBIAEJNSETCS B COBPEMEHHOM
peipede TOBBHILIEHHBIMH OTMeTKaMH. OTCYTCTBHe COKpallleHHsi MOLLHOCTH K
croy Ko3/IKOBCKOro MOAHATHA ABYX HHXKHHX NayeK BEePXHECAPATOBCKHX
caoes, HasBaHHBIX M. I1. LlykaHOBBIM «TpeneioBHAHON» H «OMOKOBHIHOM», ro-
LOPHT O TOM, YTO B 3TO BpeMsi (DOPMHPOBAHHSI CTPYKTYPHl He MPOHCXOAHJIO.
{HexoTopoe yMeHLIlleHHe CpelHeH «TpelneNOBUIAHOMN» MNAYKH, KAK 3TO OBLIO
phISICHEHO HaMH, 06YCJ/IOBJIeHO COKpallleHHeM ee MOLIHOCTH Ha 3amaj B PerHo-
HAJbHOM TJ1aHe.)

Takxe He oTMeyaeTcs HOPMHPOBaHHe CTPYKTYpPHl H B BepXHeMeJ0BOe Bpe-
Ms1; 5TO BHIHO H3 TOTO, YTO MOLIHOCTH BePXHEeMeJIOBLIX OTJIOKEHHH MO KOJIOHKO-
BLIM CKBAXKHHAM B osoce KO3/I5IKOBCKOTrO MOAHATHS XOPOILIO BHIAEPIKHUBAIOTCH.

B npoTHBONOJOXKHOCTE 3TOMY Ha Bop/uHCKOM 6paxHaHTHKINHAJIBHOM TOJI-
HSTUH MOIIHOCTb OTJIOKEHHIl BEePXHEro Meja B CBOJE CTPYKTYPhl PE3KO COKpa-
11aeTcs, YTO CBHAETEJNbCTBYeT O (POPMHUDOBAHHH NORHSTHS B BepXHEMeJIOBOE
spemst (3). "

B coBpeMeHHOM CTPYKTYDHOM IJiaHe HaufoJsiee MpOrHyTas 4yactp KysHel-
Ko#i MYyJbJBl XapakTepH3yeTcsl 3aJjeraHueM MOJOIIBHEI IajleoreHa Ha OTMeTKe
muHyc 90 M. B TO XKe BpeMs JaJ/IeKO Ha 10r0-BOCTOK OTCIOAA, B ycThe p. Tepell-
KH, IIpU OOLLEM DErHOoHaJbHOM MOTPYXKEHHH MOJOLIBLI ajieoreHa B 3TOM Ha-
npasieHuH NaHHas MOBEPXHOCTb 3aJsieraeT JIMUIL Ha ypoBHe MUHYC 70 n (2).
CpapHeure 3THX UMpP JAaeT npeicTaB/ieHHe 00 HHTEHCHBHOCTH TNPOTHGaHHUS
Jia Ky3HelKoll majeoeHoBOH MYyJbABL.

IIpyzoBckoe noaHaArtHe Gui10 BrisiejaeHo . K. AHapeeBbiM 3a KPYTHIM KpBI-
JaoM Cypcko-MokIIHHCKOro Basa no npasoMy Gepery p. Cypul (dur. 5). dra
CTPYKTYpa, BMecTe C HaMeYeHHBIMH CXeMAaTHYHO K IOTY H K CEBepy OT Hee ABYMs
IPYTHMH CTPYKTypaMH, coctasisier Ilpucypckyio 3oHy NOAHATHI ceBepO-BO-
croyHoro mpoctupanus. Ceoa [IpymoBckoro NOAHATHSI TIPHYPOYEH K BOJAOPa3-
neny, orpaHHYHBaeMoMy HosHHaMH pek Cypel u Mawnca u nputokamu Cypu —
AiiBoit u HMH30i1; 3TOT BojOpasaes cloXKeH ChI3PAHCKHMH H HHXKHECAapaTOBCKH-
MH CJI0SIMH INaJIeoLeHa.

TTo cknonam poud Cypel, Musw U AfBE BBIXOAAT OTJIOXKEHHS BepXHero
MeJia, MpeacTaB/eHHble HepacUeHEHHBM BEPXHHUM CEHOHOM, BepXHHM CaHTO-
HOM H TYPOHOM, H BePXHss YacTb HHXKHEro Mesna — aab6. MapKHpyOIIHUMHU Io-
DH30HTAMH CJIYXKAaT KOHTAKT CHI3PAHCKHX OMNOK W Meprejieii MaacTpuxra, Xa-
PAKTEPHBI M MMEIOIIHH HeGOJbIUYI0 MOIUHOCTh F'OPH3OHT KPEMHHCTHIX Mepre-
Jell BepXHEro CAHTOHA M KOHTAKT MepreJINCTHIX INIMHH TYPOHa H BSA3KHX
6e3bI3BECTKOBLIX [VIHH anb6a.

B paspese TpeTHUYHBIX OTJIOKEHHH NOMOJHHTEJIBHEIM MapKHPYIOUIUM TOPH-:
30HTOM CJIYXHJIa TPAHHIA BePXHECHI3PAHCKHX OMOKOBHIHBIX II€CYAHMKOB K
HHXKHECAPATOBCKHX NMECKOB MJIH MayKa CJAHBHBIX [IeCYAaHMKOB B OCHOBAHMH TO-
CJIEeIHUX.

Csoj IpynoBckoro moAHATHs OGOCHOBBIBAETCS MPHIIOAHSTLIM 3aJeraHHeM
Ha BOJOpa3/e/e KOHTAKTa CHI3PAHCKUX OMOK M Mepreseil MaacTpuxra. ¥ ces.
Boabiuoit PoaHUK nojolBa naJjeoreHa JexHT Ha otMetke 203 #, a B ceq. He-
YyaeBKe — Ha oTMerKe 195 u.

3anajHoe KpbIO CTPYKTYpHI OlpejenseTcsi MOJOXKEHHeM 3TOro KOHTAaKTa
no npasomy Gepery p. Cypsl, 61u3 cranuun Cypa, Ha Beicote 156 &, ay cen.
AnekcanapoBki — Ha oT™Metke 149 m. Bocrounoe Kpblio ¢uKcupyercs oGHa-
XKeHHeM 1o p. Maucy y ces1. [TokpoBKH, Tie B KpyToM 0GpbiBe OGHaxaeTtcst A0
vpesa ToJIA CHI3PAHCKUX OMOK, MOLUIHOCTLIO 15 &, KoHTaKT masieoreHa H MeJa
JeXHT HHXKe ype3a peukH, ¢ oTMeTKoil 146 m. [lorpyxenHe HOZOLIBBI Na-
JeoreHa Ha CeBep BHayaJe HaMeyaeTCss TOHHXKEHHEM 'ee 3aJjleraHHs OT cel.
Bosbio#i PoaHHK K KOJOHKOBOI CKB. 2, IZle OHa ONpefe]eHa Ha OTMeETKe
184 m. lanee k ceBepy oHO (PHUKCHpYeTCsl moso¥eHHeM ee y ¢. KoueToBKkH Ha
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@ur. 5. CxemaTHuecKasi CTPYKTYpHasi KapTta IIpyJdoOBCKOro NOIHATHS.

1 — o6Ha:keHHe H OTMeTKa MOZOLWIBEI NAa’teorcHa MO IZAHHBIM CBEMKH, 2 — H30JHMHHH MOAOWBLI TAJeOreHa

o JDaHHBIM CBHECMKH, 3 — KOJOHKOBas CKBaXXMHa Tpecta IleHsaHedTeraspasBegka M OTMeTKa KpoBJM 6ap-

peMa no KapoTaky, 4 — H30JIMHHU KpPOBJAH GappeMa, npoBelleHHble NO Kapre Tpecta [leHsanedreraapassea-
Ka, 5— BhIXoabl 6e710ro MHUCYero Mena BEpPXHEro ceHoHa, oBHapyXeHhble B 1954 r.

vpoBHe 143 » U HaMeyaeTcsl MO OGHAXKEHUSIM JIEBOTO CKIoHA p. MH3bl, Mexmy
Koueroskoii u cranuueii Cypa.

B 3Tux o6HaxKeHHsX HaO/MI01AMUCh KPEMHHCTEIE Mepresi BepXHero CaHTOHA
H MeHee CHO B OT[&/JBHBIX BBIXOZAX B BepXHeH YacTH CKJOHAa — FPAaHHIA
ChI3DAHCKHX ONOK U MepreJieii BepxHero Mejia. C BepXHero caHToHa jenaJcs Ie-
pecyeT Ha KpoBJio Mena. IIpH 3ToM MOLHOCTL BepXHero CeHoHa, Mo HabJloAaB-
HINMCS TIPH cbeMKe oOHaxKeHusaM y craHuud Cypa, IpUHHMAaJack paBHOM 25 M.
JIpyrux maHHBIX O MOLIHOCTH BepXHEro CEHOHA TOrAa He GBLIO, TaK Kak Oype-
HHe Ha IlpynoBckoil muolllany B TO BpeMsi He NPOH3BOAHJIOCK.

YO>kHasA nepHKIHHAAb MOAHATHA OblJla HaMeyeHa IO MPaBOMY CKJIOHY JO-
JIUHEL p. AliBbl, Ha OCHOBaHHK NOHHXKEHHOTO 3aJjleraHusi TPaHHIBI HHXKHecapa-
TOBCKHX [IECKOB U CHI3PAHCKHX ONOKOBHIHBEIX MecuaHUKOB. [lepecyer ¢ 3Toi mo-
BEPXHOCTH Ha MOJOIUBY TaJeoreHa OMHpaJicd Ha XOPOLIO BhAEPXKHUBAIOULYIOCH,
N0 JaHHLIM cbeMKH, Ha [IpynoBckofl miomiagy MOILHOCTL CHI3PAHCKHX OTJIO-
JKeHHH.

Kak BupHo Ha cTpyKTypHoil Kapte (¢Hr. 5), TEKTOHHYECKOe CTpPOeHHe
TIpyROBCKOro MOAHATHA [0 KPOBJIe BEPXHEMEJIOBLIX OTJIOXKEHHH HJH, 4TO TO
e, 10 NOJ0IIBe ChISPAHCKUX ONOK, TaKKe HMEET NpsIMoe OTpaXKeHue B peibede
MECTHOCTH, UTO BLIPaXKaeTcsi B MPHYPOUEHHOCTH BOAOPasiesa K CBOLY CTPYyK-
TYPbl H B PACNOJIOXKEHHUH PEYHBIX JOJHUH MO MPOrudam.

CBoZ CTPYKTYpHl HM€ET B NJaHe Kopo6uaTyio ¢hopMy. ¥roj najeHus C/loeB
Ha KpbulbX 25 — 40’. AMIIINTYyZa NMOJHATHA B CBOJE KPOBJM BEpPXHEro MeJsa
110 OTHOLIEHHIO K TIOIOKEHHIO ee B IPOru6ax, 1o KOTophiM npoxoasT peku Cypa
1 Mauc, paBHa cooTBeTcTBeHHO 40 U 60 M.
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B 1952—1953 rr. 6bio nposeseHo Ha [pynoBckoil nIomany CTPYKTypHOE
©ypeHne, KOTOPBIM 3axBaueHa Gbla 3HAYMTe/IbHASI TEDPUTOPUS H 3alajHee, NG
.1eBoGepexbio p. Cypel. ITo KOMOHKOBEIM CKBaXKHHAM KepH He OTGHpaJcs, H
pa3bHBKa M CONOCTAB/IEHHE Pa3Pe30B NMPOM3BOAMIHCH MO KapoTaxy.

JIsis RHTEpNpeTalHd KapoTaXKHbIX AHarpaMM HCNOJb30BaH paspes XyGJep-
HOMH KOJIOHKOBOH CKB. 2, NIPOGYPeHHOH €O CNJIOLIHBIM OT60POM KepHa. Dra CKBa-
XKHHa pacrioioxkena B 450 u k tory ot IIpynosckoii omopHoii cks. P-1 u npu
3a60e 453 x mpolllIa Bech CHI3PAHCKHI sIpyC MajieoleHa H Me3030H.

[To maTepuanaM KapoTaxka CKBaXKHH HauOGoJiee 4eTKo OTGHBaJIcs penep B
KpoBJie 6appeMa, o KOTOPOMY H NOCTpPOeHa CTPYKTypHast KapTa. MeHee BHI-
_leP>KHBAIOIUMCs1 OblJ1 penep B NojoliBe ajgbba. KoHTaKT onok majeoreHa H
‘MepreJsieil MaacTpHXTa, MO KOTOPOMY IIOCTPOeHA CTPYKTYPHAsl KapTa MpH CheM-
Ke, 10 KapoTaxy He OTGHBAJCH.

Ha cocrapyienHo# 110 JaHHBIM GypeHHs CTPYKTYPHOIl KapTe 1o KpoBJje 6ap-
peMa, Ha yuacTKe Mexay ces. Bosbumoit Besicc u Boabwoii PogHuk BHIHO MO-
‘HOKJIMHAJIbHOe TIOTpYyKeHHe KpoBJu GappeMma ¢ ceBepo-3amaja Ha IOTO-BOCTOK.

Ha kaprte BuaHO mo npaBoGepexbio p. Cypn JAOBOABHO KpyToe INaneHHe
KPOBJIH 6appeMa, KOTopoe B IHPOKOH JosnHe Cyphl CMeHSIeTCS 104TH FOPU30H-
‘TaJIbHBIM 3aJleraHHeM, a 3amnajHee JHHUHM cel. Boabioii Bescc — IOpbeBka
CTaHOBHTCS KPYTHIM, IOCTHTasi 1°, H HMeeT XapaKTep CTPYKTYDHOIHl CTyIeHH,
IPOCTHPAHHe KOTOPOH GJIM3KO K MepH/HOHANBHOMY.

U3 cpaBHeHHs CTPYKTYPHBIX KapT HO NOAOLIBe NaJeoTeHa H Mo KpoBie 6ap-
peMa BHISIBJASIETCA pe3Koe pacXoXJeHHe CTPYKTYPHOTO IJlaHa IviowWaju 1o
3THUM MAapKHPYIOIIUM ropusosraM. 3anaaHoMmy Kpouly IIpynoBckoro moaHATHs
No NMOJOLUBe flajleoreHa COOTBETCTBYET IIOJIOrOe NOBHIIIEHHe 3aJeFaHHs KPOBJH
GappeMa B NPOTHBOMOJIOXKHOM HaNpaBJ/eHHH, ¢c BOCTOKAa Ha 3anal.

BosHHuKaeT BONPOC, KaKHe MPUYUHBI MOTJIH O0YCJOBHTb 3TO Pe3KOoe Pacxox-
JAexne. OUeBUAHO, UTO TAaKOe MOJOMEHHE MOTJIO CJI0XKHTBCH JIMIIb [IPH 3HAYH-
TEJILHOM COKpalleHHH Ha 3TOM INPOCTPaHCTBe ¢ BOCTOKA Ha 3anaj MOIIHOCTH
OTJIOXKEHHI, 3ajleralolnX Mex/Jy MNOJAOLIBOIH Najeoreda W KpobJeil 6appema,
“T. €. COKpailleHH! pa3pe3a BepXHero Mesa ¥ BePXHEH YaCcTH HHXKHEro mMejna —
aabfa H anTta.

PaccMorpuM uMeloLinecs no 3ToMy NOBOAY AaHHble. Bhillle rOBOPHJIOCH, YTO
MOLIHOCTh BEpPXHEro CeGHOHa B pa3spesax y craHuHd Cypa Oblla omnpeneseHa
np4 cbeMke B 25 m. DTa 1Hdpa HeCKOJBKO YC/I0BHA, TAK Kak MosiyyeHa us Co-
NOCTABJIEHHs1 OTMETOK 3aJjieraHusi KPOBJH H MOAOILBLl BepXHEro ceHoHa B ABYX
pas/HYHBIX OOHAXKEHHsIX, OTCTOSLLMX APYT OT APYra Ha pacCTOsSHUH 2 Kx. Molu-
HOCTb CAHTOHAa H TypoHa B pa3pese ospara y craHuuu Cypa, B 0,3 ku Bhlilie
7KeJIe3HOJOPOXKHOTO MOCTa, oflpe/iesieHa MPH ChbeMKe COOTBETCTBEHHO B 4 U 7 M.

Tlo ny6sepHOil KOMOHKOBOI CKB. 2 MOUIHOCTb CAHTOHA W TypOHa onpelie/eHa
'COOTBETCTEEHHO B 6 H 12 M, a BepXHHUil CEHOH MMeeT MOIIHOCTb 57 M, H3 KOTO-
‘pBIX KaMmaH coctaBasier 11, a maactpuxt 46 x. M3 cpaBHennsi paspeson ny6-
JIepHOH CKBaXuHbl M y cTaHuH Cypa BHIAHO, 4TO 061lasi MOLIHOCTL CAHTOHA H
TypOHa COKpalliaeTcs HAa 3TOM MPOCTPAHCTBe K cepepo-3amaay ¢ 18 mo 11 m.
CoOMHHTE/IBHOII TIPeACTaBAIACh BO3MOXKHOCTb COKpAIUEHHsI Ha TakoM HeGoJIb-
IIOM pAaCCTOSIHHM MOLIHOCTH BepxHero ceHoHa OGoslee YeM BABOE —C 57 no
25 M.

Uro KacaeTcs aip6a H amnTa, TO 3TH OTJIOXKeHHs y cTanuuu Cypa 3aJjerarwor
HIXe ype3a PeKH, H MOLIHOCTb HX MPH CbeMKe He YCTaHOBJ/EHA, KOJOHKOBLIE
e CKBa)KMHbI 1Sl aHAJIH3a MOIIHOCTefl He Aa10T HaleXHoro maTepuana. Cpas-
"HHBAsT MOILHOCTb 3THX OTJl0xenuil 1o TIpyn0BCKOH H KONOHKOBOI CKBaXKHHAM,
TIpoit/leHHbIM 3@ KPYThIM Kpbisom Hiccuuckoro nogusitust (no M. I'.-Casonosoit),
‘MBI BHOWM. YTO MOLIHOCTb anTa B HHX OAHHaKOBa, ajib0 2Ke COKpaulaercst C
58 m B Ipynax mo 39 m B Hcce.

Onpee/ieHHble 1aHHble O COKPALIEHHH MOILHOCTH BEPXHEro MeJa K sanaly
BHJHBl U3 MAaTepHaJIOB reoJOTHYeCKOH CbEMKH, NPOBEIEHHOH Ha .nesoéepem;s
Cypsl B 6oJ1ee nosanue roasl A. A. PbixoBoit 1 A. T TygﬁK, A. I{. [ITumoBoii
u . B. [leMeHTbeBOH, a TaKXKe H H3 HelaBHO 3aKOHYEHHOH CBOLHOH pa6oTH 110
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BepxHeMeJloBbIM  OoTyoXeHHsAM O. B. ®ueposoit 1 A. 1. T'yposoit. ITo stum:
DaHHBIM, B palioHe ces. Bosbloit Besicc u Heckosbko cesepree cesi. Bedbiiy
Katou, y cenennit Crapoie Typaaku u Crapas ITeipMa, o61as MOLIHOCTL TYpoO-
Ha, CAHTOHA M KaMIlaHa He NpeBHaeT 4 — 5 M.

MourocTs MaacTpuxta no JesoGepexbio p. Cypel, k 3anaay or [Ipymos-
CKOTO NOJIHATHS, TOYHO He ycTaHoB/eHa. A. A. Poikosa u A. I1. Tyusk B cBoa-
HOM paspese MOKas3blBaloT 33 M, XOTA B (haKTHYECKOM MaTepuaje K HX OTYeTy
HaKOboJblIast MOLIHOCTb B OGHAaXeHHH y cesl. Bearlit Kawou oTMeuena JMuip B.
22 m. IloceTnBulast nosnHee 310 oGHaxenue O. B. ®yeposa ykasbiBaer BHIH-
MYIO MOUIHOCTb MAacTPHUXTA JHHUIb 4 M, a HUXKE HAET OCHIMb.

B ceoanom paspese A. W. llmwosoit u I. B. [lemMeHTseBOi Mo paiioHy,
npHJeralollleMy Ha ceBepe K Iowmann cbeMkt, A. A. PoixoBoit u A. T1. Tyusik
MOIIHOCTb MAaaCTPHXTA NOKa3biBaeTcs KoJebJuwoieiica ot 10 no 26 .

M3 npuBeeHHBIX JaHHBIX 3HAYHTeJbHOE COKpallleHHe MOUIHOCTH BEePXHero-
MeJsia U ajbfa C BOCTOKA HA 3anajl BUAHO AOCTAaTOYHO OTYETJIHBO. TO COKpa-
IIeHHe MOLIHOCTH 06YCJIOBJIeHO KaK OCOGEHHOCTSIMH Pa3BUTHs PETrHOHAJIbHOrO:
CTPYKTYPHOro mJjaHa, Tak H ¢opMHpoBaHHeM Cypcko-MOKUIMHCKOH MOJIOCH
TIOAHATHI, HAa OTPY>KeHHH BOCTOYHOTO KphLLIA KOTOPOil pacmoJsioxeHo Ilpynos--
CKOe TOIHSATHE.

B cBere 3THX ZaHHBIX HaXOAUT OGBSICHEHHE M BLISIBJEHHOE HECOOTBETCTBHE:
8 3as1eranud 6appema H naJieoresa mno npaBobepexbio p. Cypel Ha [TpymoBckoi
naowand. Kak u na KosaskoBcKoit naomiagu, ovo 06yC/IOB/IEHO 3HAYUTENb-
HBIM COKpallleHHeM MOIIHOCTH CJIO€B MeXIy TeMH MAapKHPYIOUIHMH TOPH30H--
TaMH, N0 KOTOPbIM OGHAPYIKHBaETCA pe3koe HeCOOTBETCTBHE CTPYKTYPHOTO NJa-
Ha, HO ec/iH Ha KoangkoBckol maollagy peskoe H3MeHeHHe MOLUHOCTH CJIOEB-
0o0ycJloB/J1eHO 06pa3oBaHHeM B Hauvaje TPETHWHOro BpeMeHU KysHeukoit Myuib-
Ibl, To Ha [lpynoBcKoil OHO cTOs/IO B cBA3H ¢ ¢GOpPMHPOBaHHEM B Me3030e pe-
THOHAJAbHOH CTPYKTYpEl M Cypcko-MOKUIHHCKOM MOJIOCH MOAHSITHH, K CBOLY
KOTOPLIX OTAeJbHbIE TOPU3OHTHL Mejla BHIIAJAl0T H3 pa3pesa, a [JpYrue cokpa-
IAI0TCSl B MOLIHOCTH.

Jononuuteabible Mapupythl, BoimoaHenHble 1. K. AHipeeBHIM OCEHbIO-
1954 r., noATBEPAHJH UMeBLIHeCH NpPeACTaBJeHHsI O CTPOEHHH 3aMajHOro Kphl-
sa [IpynoBCKOro HOAHATHS HO MOAOLIBE NaJieoreHa U BHISIBH/M HOBHE JaHHBE
IJIs1 pacrno/oXKeHHON K 3amafy OT Hero MOJIOCHI.

ITpu mapupyte BRoib p. CypHl B cBeXeM INOJAMBIBE PYCJIOM NIPAaBOro KOpeH-
Horo Gepera, B 5,5 ku Bbiie craHuud CypHl, Y ype3a peKH Ha OTMeTKe 114 »
o6HapyKeHbl BHIXOJbl B KOPEHHOM 3aJleraHHH Ha NpoTskeHuu 50 x Gesoro Me-
Jia pepxuero ceHoHa (dur. 5). B 1,5 xu HUKe 3TOrO BHIXO/@, BHH3 MO TEUEHHIO
PEKH, B yCTbe OBpara, BuXoasuero K p. Cype, KOHTAKT BepXHErO CEHOHA U CaH-
TOHA OOHApYXeH Ha BHICOTe b # Hal DYCJOM DeKd, NpUMEPHO Ha OTMeTKe
119 . DTH HOBHIE JaHHBIE NIPU yYeTe COKpAallleHHsl MOIHOCTH BepPXHero CeHoHa
K 3anajy MoATBepXKAAlOT HaJMyHe 3amajHoro Kpelia [IpyRoBcKoro MOAHATHA
[0 MOAOILUBe MaJjeoreda.

[To .1eBomy Gepery p. Cypel, mo pycay p. Cokona, B 3anajHoM KOHIle Aep.
COKOJIOBKH, M BhIllle N0 ee TeYeHHIO HaGJ/1I01a/ICh BBEIXOAB 6esIoro Meja Bepx-
Hero ceHoHa. B | xu BhIllIe fepeBHH H K 3aMIally OT Hee, B KPYTOM JIEBOM CKJIO-
He noauHH p. CokoJsia, Ha BeicoTe 30 M Hal ype3oM peukd HalI0ajICcs HesACHO
KOHTAKT CRI3PAHCKHX ONOK M Mepreseil MaacTpuxra. ITo naHHBIM GapoMeTpH-
yecKolH HHMBEJHPOBKH C ABYMsi aHeDOWAaMH, MOJOLIBa NaJjeoreHa onpelejeHa
3feck Ha otMeTKe 157 m. Ilpu HEKOTOPOi HESICHOCTH KOHTAKTA MOJIOKEHHE NO-
IOLIBB! MajJeoreHa HAa TOM YPOBHe MOAKPENIseTCs BeJYHHOI NPeBbllIeHHST
3TOH HesiCHOfl TPaHHIBl HaJ BBIXONAMH MHCYero Meja no pyciay p. Cokoaa, a
TaKKe 3aJjeraHdeM MOJOLIBHL MaJjeoreHa Ha TOH XKe OTMeTKe y CTaHIHH (uZypa.
B 0,4 km 3anandee aep. OpbeBKH KOHTAKT CHI3PAHCKHX OMOK ¥ Mepreseu Ma-
acTpuxta ompeleseH, 1o 6apoMeTpPHYECKWM AQHHBIM, HAa OTMETKe 206 #. B
4 km K 3anaay ot aep. IOpbeBru y cest. Benwii Kitou nogousa caHtoHa, Io
JaHHBIM A. A. PHiXoBO#, 3ajeraer Ha orMeTke 200 A.

V3 npuBe/leHHHX AABHBIX OTYETJHBO BBIACHSETCS MOJIOroe HOBRILIEHAE 32~
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JleraHusi MOAOUIBLL NaJieoreda K 3anany ot p. Cypul H PacrioyioKeHue AOJIHHBI
‘Cypbl B CHHKJIHHAJbHOM Iporh6e, o0pa3yeMoM HHKHETPETHUHbIMH OTJOXKe-
HUAMH.

TakumM 06pa3oM, HajlHuHe AHTHKJIHHAJBHOH «CKJIaAKH» B OTJOXKEHHAX Ia-
seoreHa no npasoMy Gepery p. Cyphbl He BhI3bIBaeT COMHEHHSI, a «HENOATBEpKK-
JeHue» 3alafHOro ee Kphuia 1o KpoBje GappeMa HaxoAHT ofbsicHeHHe B pe3-
KOM COKpallleHHH ¢ BOCTOKA Ha 3amaj MOLIHOCTH BepXHero Meja 4 B MeHbllei
cTeleHH, BUAUMO, OTJI0XKeHHIT a1b6a.

U3 umeromuxcst matepuanoB no IIpyaoBckoil u CMeXHBIM NUIOHIAASM BUA-
HO, YTO BepXHHIi MeJ COKpaljaeTcsi B MOLLHOCTH H K ceBepy oT cBoja [Ipynos-
CKOH CTPYKTYpPHI, a K 1Ory oT Hee ¢ mpubiuxenueM K Cypcko-MOKIIHHCKUM
MOAHATHUAM U3 pa3pe3a BHIIALAIOT TYPOH, CAHTOH H KaMIlaH, MaacTPHXT XKe, Ha-
MPOTHB, B CBSI3H C OCOOEHHOCTSIMH Pa3BHTHSl PeFHOHAJ/BLHOTO CTPYKTYPHOTO MJia-
#1a K 10Ty YBEJHYHBAETCS B MOIIHOCTH. DTH JaHHble 0OBACHAIOT HECOOTBETCTBHE
paccMaTpHBAeMBIX CTPYKTYPHBIX NIOBEPXHOCTe W B MEPHAMOHAJIBHOM CEYEHUH
yepe3 nofiHsTHe. ¥3-3a HeMOJHOTH AAHHBIX Mbl Ha 3TOM OCTAHABJIHBATBHCS He
GyneM. .

B pacnpenenennu Ha IIpynoBckoit niolllaqn MOUIHOCTER OTJIOXKEHH{ BepX-
HEro MeJjia He yJaeTcsl NOAMETHTb UX CBSI3H ¢ (POPMHPOBAHHEM 3TOTO MOMIHs-
tusg. Kak BHAHO, cOKpallleHHe paspe3a M MOLIHOCTell BepxHero Meja Ha IIpy-
JOBCKOIl miomanyu o6yc/oBieHo (popMHpPOBaHHEM PerHOHAJbHOI CTPYKTYPH Y
-Cypcko-MokinHcKoil oJiockl NoAHATHE. CeI3paHCKHe CJI0H, N0 JaHHBIM CheM-
KH, UIMEIOT paBHble MOILHOCTH B CBOJi@ U Ha KPhUIbSAX CTPYKTYDHL

Hcxoas W3 3THX AaHHBIX, cJedyeT npeinojarartb, yro ¢popmuponanue Ipy-
JOBCKOTO MOAHATHS MPOHUCXOAUJIO B MOCJeCH3paHCKOe BpeMsi H, BUIHMO, OGBLIO
-06YyCJIOB/JIeHO HapyllleHHeM B KPHCTaJJHYecKoM (pyHAaMeHTe, BO3HHKILIEM B Ha-
npaBJieHHH, MepHeHauKyaAsapHOM K GoJiee npeBHeMy pacKony ¢dyHaaMeHTa, Je-
JKallleMy B OCHOBaHHH KpyToro Kphlila Cypcko-MOKIUHHCKON MOJ0CH NORHA-
Tuil. B 0T/IoXeHUAX NaneoreHa, UMeBLINX 3ajeraHue, 6JH3Koe K FOPH3OHTaJb-
HOMY, BepTHKaJbHOe NOoxHATHe (yHIaMeHTa BIOJbL 3TOro HapyilleHHs o6paso-
BaJO NJIOCKYIO aHTHK/JHHAJBHYIO CK/IaIKYy BOCTOUYHO—CEBEPO-BOCTOUHOrO HpO-
CTHPAHHA, B CJIOSIX JKe HHUXKHETro MeJa, 3aJeraBliux ¢ 6ojee pe3KUM HaKJIOHOM
Ha BOCTOK, OHO OOYCJOBHJIO JIMIIb BBIIOJIaXKHBaHHe MOHOKJHHAJbHOrO Maje-
HHUS B 110JIOCE, PACIIOJNOXKEHHOH BAoab AoauHb p. CypHl, H o6pa3oBaHHe CTPYK-
TYPHO!! TeppacHl.

Hannune B cBogoBoil yactt Cypcko-MOKUIMHCKHX AHCJIOKALHE Ha TOH XKe
JuHuH, uTo H IlpHcypckasi 3oHa, monHsTHiE EKaTepHHOBCKOR CTPYKTYpH C
JJIHHHOH OCblO, OPHEHTHPOBAHHOI B CeBepO-BOCTOYHOM HANpaBJIEeHHH, BO3MOX-
HO, CBHIETeJIbCTBYET O IlepeceyeHHH MOJOAbIM HapYUIEHHEM CEeBepO-BOCTOUHO-
TO mpocTHpaHus 6oJiee ApeBHer'o packoJa (yHIiaMeHTa, UMeBHIErO ceBepo-3a-
NagHYI0 OPHEHTHPOBKY.

Ecnu mocTaBuTh BONPOC, MOXKHO JIH BCTPETUTh Ha OGEHX PACCMOTPEHHBIX
TlaIeOreHOBBIX CTPYKTypax OJIaronpHATHHIC [J51 CKONJIEHHS He(TH CTPYKTYp-
Hble OPMBl B Nae030HCKHX OTVIOMEHHUSIX, HMesi B BHAY LeeCO06pPasHOCTS
ry6oKoro paspefoyHoro OypeHHst Ha HedTh, TO cJelyeT NPHATH K OTpHLA-
TeJbHOMY 3aKiiodennio. Ha Kos/sikoBckoil miomand HeT OCHOBaHUH Mpeamno-
Jlarath JJIs1 NaJe030HCKHX OTJOXKEHHN KaueCTBEHHO HHble (GOpPMEI 3aJl€raHus,
yeM Te, KOTOpble XapaKTepU3YIOT MOAOIIBY MaJjeoreHa.

Hs conocraBnenus paspesa HMccunckoi u IIpyaoBcKoil CKBaXKUH BHAHO, UTO
MOTpyKeHne MexAy 3THMH NYHKTaMH C 3alaja Ha BOCTOK YIVIEHOCHOH CBHTHI
HJIA TepPUTeHHbIX OTJIOXKEHHIl 1eBOHA N0 CpPaBHEHHIO ¢ KpoBJjeil Gappema BO3-
pacraer; 370 O6YC/OBJeHO yBelHYeHHEM K BOCTOKY Ha CKJOHe TOKMOBCKOro
C€BOJa MOILIHOCTH CpefiHe- H HIDKHEKaMeHHOYTOJIbHEIX CJI0eB H BepXHel KapOo-
HaTHOH yacTH paspesa JeBoHA. IIpH 3THX YCJIOBUSIX OUEBHAHO, uTO AU PepeH-
LHaJIbHbIe JBHXKEHHs B NMOCJeCh3paHcKoe BpeMs, cHOpMHPOBaBIIHe B OTJI0XKE-
HHsX najeoreHa [IpynoBckoe NOAHATHE, B MaJle030HCKHX CJI0AX MOLIH 06yC/I0-
BHTb JIMIllb HEKOTOPOE BBINOJIaXKHBAaHHEe MOHOKJIMHAJBLHOIO MafeHHs HX Ha BO-
CTOK, MeHee 3HaYHTEJbHOE, YeM 3TO OTMevaeTcsa JJIsi KpoBJjH Gappema. Otuer-
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JiWBO BLipaxeHHas B OTJOXKeHHAX GappeMa CTpykiypHad ¢TyneHb B maneosoe,
BHAMMO, YXe He OyIeT BblJeJATbCA.

BepxHenajeo3soiickue u 6osee MoJoible AHD@EPeHLHANbHble IBHMKEHHSR
chopMUpoBaH 3[eCh B CJIOSX NMepMH U KapOOHA, HMEBILUHX B PEerHOHaJbHOM
nnaHe 6JH3KOe K TOPH30HTAJbHOMY H B 0OOGIeM MOYTH MIOCKONapaJ/lielbHoe
3aJjeraHye, OTYeTJHBO BbipaxKeHHble OpaxHaHTHKJIHHAJbHBIE NMOAHATHA. B Tep-
PHIEHHBIX OTJIOXKEHHAX [AeBOHAa H MO MOBEPXHOCTH KPHUCTAMIHYeCKOro ¢yHma-
MeHTa, KOTOpble JieXaT Ha CKJoHax TaTapcKoro cBoga W B pasneffiollUX K
OTpaHHYHBAIOIIHUX ero JAPeBHHX MPoru6ax ¢ OOLLHM 3HAUHTEJbHBIM HAKJIOHOM,
3TH AH(pdepeHNalbHble BepTHKAJbHble IBHXeHHS B GOJBIIHHCTBE CJAyYaes
00yCJ0BHIH, BUAUMO, JHIIb HEKOTOPOE MeCTHOE BBIMOJaXKHBaHHEe MOHOKJIHHA-
JIH WJIH 06pa30oRa/il CTPYKTYpPHble Teppachl. JIKIIL JBHXeHH ¢ HaHGoJbluelf
aMIJIMTYA0H chODMHPOBAJIH Ha MOHOKJHHAJAM OOpaTHHIR neperu6 CJI0eB U CO3-
JajH B HHXHHX TOPH30HTAX JeBOHA H [0 NOBEPXHOCTH (pyHAAMeHTa Gpaxuan-
THKJIHHAJbHbBlE CTPYKTYPBI.

K upcay TakHX CTPYKTYp OTHOCHTCs Kasaksapckoe MOAHATHE B IOMKHOM
yacTH BsiTckoro Basa, Mpoc/eXxHBalolleecsi MO NMepMH, KapOGOHY, TePPUTEHHBIM
OTJIOXKEHHSIM I€BOHA H MO KPHCTAJNIHYECKOMY (YyHIAMEHTY.

B o6oux paccMOTpeHHBIX CIy4asX Mbl BUAHMM, UTO OTCYTCTBHE JIOKaJbHBIX
CTPYKTYp B GoJiee IPEBHHX CJIOAX OGYCJIOBJIEHO TEM, YTO MOJOAble THPGepeH-
1[HaJIbHble JBHKEHHUs BO3AEHCTBOBAJN HA CEpHUH CJOEB, BepXHHe U 0oJiee IVIy-
GoKHe TOPH3OHTEI KOTOPHIX HMeJH pe3ko pa3iunyHoe 3aneranve. Ha Kosssikos-
CKOM TJIOWAfH K Hauajy ¢opmupoBaHust Ko3/lsKOBCKOI CTPYKTYpHl MOAOLIBA
TPETHYHBIX OTJIOXKEHH# Gblia ray6oko nporuyta, a Ha Ilpyaosckoit MiomanH
KpoBJisi 6appeMa HMeJia 3HAUHTENbHBIl HAKJIOH HA BOCTOK. B TO e BpeMmd
CJ1OH, 3aJleraBllide Ha -00eHX MJIoLLafsax 6JU3 THeBHOH NOBEPXHOCTH H 06pason-
BaBlIHe KPbUIbs OGPaXUAHTHKJIHHAJBHBEIX CKJIAZOK, JeXajaH NPUMEpPHO TOpH-
20HTAJIBHO.

CnieoBaTe/IbHO, SABJIEHHS «HENOATBEpPXAEHHS» JIOKAJbHBIX CTPYKTYp OTMé:
valotcst B Cpentem IloBosmKbe NPH HaJoXeHWH AHG(QepeHIHANbHBIX CTPYKTY-
poo6pasylolluX IBHKEHUIH KaK Ha MYJb/bl, TaK U Ha 60pTa CHHEKJIU3 H Kpyn-
HBIX TPOTHGOB B CJy4ae MPOCTHPAHUS STHX HapylUeHHil MPHMepHO MO NMPOCTHPA-
HHIO CJIOEB Ha UX KpblabsX. BTopoil ciyyail siBjsieTcd, oueBHOHO, OoJiee pac-
NpOCTpaHeHHBIM.

W3 u3/10K€HHOTO BHIHO, YTO OTCVTCTBHE aHTHK/IUHAJILHOrO neperu6a B 6o-
Jee NIpeBHHX CJOSX MO CTPYKTYPaMH, YeTKO BhiDaiKeHHbIMH B OTJIOXKEHHSX,
3aJleralollinx 0,113 NOBEPXHOCTH, B 30HAX JIOKAJBHBIX AenpeccHd WM Ha 60pTax
nporu6os, OTHIOAbL He TOBOPUT O TOM, 4TO HOPMHPOBaHHe 3THX «OGeCKOPHEBBIX»
JIOKAJIbHBIX CTPYKTYP TIPOHCXOAMJIO BHe CBfI3H C [IBHXKEHHSIMH KpHCTaJIAYe-
cKoro ¢pyHAaMeHTa U YTO (pyHAaMeHT UJH ApPeBHHe OTJIOKEeHHs 3[1eChb He AHCI0-
LHPOBAHDI.

B 3ak/oueHHe OTMETHM, YTO CTAaBHTb (POPMHUPOBaHHE OMHCAHHBIX MOAHSTHIR
B KaKylo-au60 CBS3b C HHBEPCHEH HeT OCHOBAaHMH.

Mul eugenn, uro KoansikoBckoe noaHsite (pOpPMHPOBANOCH B MPENIOUEHO~
Boe BpeMs B 30He KysHelKoil MyJibJbl, 06pa3oBaBllielics B HayaJle NaJ/leoLeHa..
Kak BHMAHO, GOPMHPOBAHHE 3TOTO JIOKAJBLHOTO MOAHATHS ObLJIO Pe3yJbTaToM:
nuddepeHurasbHbIX CTPYKTYPOOOPA3yOUIMX IBHXKEHHH, MPOHCXOAUBIINX HA®
(oHe 06IIEr0 PErHOHAIBHOTO NOJAHATHA AHA OaccefiHa B MpeA30LeHOBOe BpeMs.

Mexny 3THM perdoHasibHbIM NOAHsATHeM M (opMupoBanueM KysHeukoi’
MyJbIbl HeT TNPeeMCTBEeHHOH CBfI3W, TaK KakK NMepBOe 3aXBaTHUJO OOLIAPHbLIE:
IJIOLIANH H BHe ee MpenesoB. Eciu NpeanonoXutb, 4To GopMHPOBaHHE COGCT--
BeHHO KO3/IAKOBCKOH CTPYKTYpPHl 6ELIO OGYCAOB/IEHO B KaKOH-TO Mepe MHBEp-
CHell TeKTOHHUEeCKHX ABHXKeHHI B 30He Ky3Heukoll MyJbIbl, TO NMPOTHB 3TOrO:
FOBODHT TaKXKe sIBHast HeCOPA3MEPHOCTb 3TOTO JIOKAJIbHOrO MOJHATHS H HHXK-
HelaJleolleHOBOM MeNpeCcCHH. v

B sone Kysneukoit Myabas chopmupoBasucsk Kosaskosckas u Komapos-
cKas JIOKanbHble CTPYKTYpHI, MPHYPOYEHHblE K PA3HBIM 30HAM TMOXHSTHIA, NPH-
YeM NOJIOCA, B KOTOPOH MO MEPHIHOHAJBHOMY MPOGH/II0 CKBAXKHH OTMEUEHH
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@an60/bIIHEe MOUIHOCTH ChI3DAHCKHX W HHXKHECapaTOBCKHX CJIOEB, TaK H OCTa-
nach HauboJiee NMPOTHYTOH W He 6blia BMNOCJEACTBHH 3axBauyeHa TNOLHATHEM.
[TpOTHB 3TOr0 MPEAMOJIOXKEHHsI FTOBOPHT H TO, uTo Ko3/159KOBCKOe MNOAHATHE
¢opmHpOBaJOCh MO KpailiHeHd Mepe B ABe (pa3bl, MpHYeM CTaBUTH GoJiee MO3A-
nio0 ¢a3y B CBSI3b C MHBePCHell yXKe HeT HHKAaKHX OCHOBAaHUH.

YHac/1e J0BaHHOCTD MOCJe30LUEeHOBLIX JBHXKEHHIT CTPYKTYPBI OT MpPeA30LeHO-.
pbIX CBHJETENBLCTBYET O CBfI3H HX C KAKHM-TO HapylleHHeM pyHIaMeHTa. Bnep-.
pble 9TO HapyllleHHe BO3HHKJO, OY€BHIHO, BO BPeMsl PErHOHAJBHOTO IMpe-
souenoBoro noauaTus. I[locneayouie ABHKEHHS Mo HeMy, 06yCJOBHBIIHe 60-.
Jee no3aHow dasy popmupoBaHusi Kos3asKoBCKO CTPYKTYpPH!, HauaJHCh, Be-
pOATHO, B MHOIIeHe, Koraa ofliee MOAHATHe 3axBaTthio BCio [IpuBoskckylo,
BO3BBIILEHHOCTD.

BoO3HHKHOBEHHE 3TOro HapylleHus B 30He KysHelkoil MyJabAbl, KaKk BHIHO,
HHUKaK He OBLIO TpefonpeneieHO ee 06pa30BaHHeM, H HUKAKOH NMPHYHHHOI CBf-
31 MeXnay (opMHpOBaHHeM JIOKAJbHBIX TIOJHATHH B 3TOH 30He M IpejllecT-
BOBABILHM €e MPOrH6aHHeM He OTMeuaercs.

HeJsibasi, 04eBHIHO, TOBOPHTb H O TOM, YTO HHCXOIsllUe ABHKeHHA Ha Kos-
JIIKOBCKOH CTDYKType B ChbI3paHCKOe M HHI)KHeCapaTOBCKOe BpeMs TMO3IHes
CMEeHHJIHCh BOCXOISIIUMH, T. €. CBA3LIBATb OTCYTCTBHE GpPaXHaHTHKJIHHAJNBHOTO,
noAHsiTHsI B GoJiee IIyGOKHX CJOSIX C «HHBepCHeH peKHMa CTPYKTYpHI BO Bpe-
MeHH», KaK 3TO NpeNoJaraioT A1 psla JoKaJbHEX CTpyKTyp Tatapuu u Ca-
paTOBCKOTO paHoHa B HeNaBHO omyOsukoBaHHbIX paGotax JI. H. Posanos n
H. 10. YcneHckas.

B 3akoyeHHe c/ieyeT OTMeTHTb, UTO B DPAaCCMOTPEHHBIX B Hacrosllel
cTaTbe JaHHBHIX MOXKHO OBblIO BHAETh HEKOTOpOe MOJTBepXIeHHe BBICKa3aH-
HOrO paHee MepBbIM H3 €€ aBTOPOB MOJOKEHHS O TOM, UTo (OPMUPOBAHHE
nJiaKkaHTUKAnHaMell Pycckoil nnatdopmel ofycioBaeHo aunddepeHHaIbHbI-
MH JBHXEHHUSIMH, NPHYPOUEHHBIMH K 3M0XaM IOJOXKHTENbHBIX 3MelporeHnye-
CKHX [BHXXeHUH, NPUBOAMBIIAX HA 3HAYHTEJbHHIX ee IJOLIAAAX K NepephBY
B ceIHMEHTALUH, H UTO BO BpPeMsl OCaJKOHaKOMJeHUs GOPMHPOBaHHe MJIaKaH-
THKJIHHAJeli He oTMevaercsi (2).
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H3BECTHA AKAZEMHUU HAYK CCCP

CEPHA TEOJOIMYECKASA
1957, e 9

. EE. HAPBAHNAT

METACOMATHYECKASI 30HAJIbBHOCTb HA NMPUMEPE IABYX
MECTOPO)XIEHHH KA3AXCTAHA

B craTtee omucaHo nBa cayyass MeTacoMaTHYeCKOR 30HaNbHOCTH B pasjiny-
HBIX MO THNY MeAHbIX MECTOPOXKIAEHHAX KasaXC‘raHa; TNPHBOOHTCA aHaJH3 XH-

MH3Ma M NapareHeTHYeCKHX aCCOLHAuHH M JellaeTcs 3akJIOUeHHe O THIme MeTa-
COMAaTHYECKHX KOMNOHOK.

1. METACOMATHYECKASl 30HAJIBHOCTb B MECTOPO)KIEHUH BKPANJEHHBIX
MEIOHO-MTOP®HPOBLIX PY]

Mecropoxnenne meano-nopguposuix pyn B CeBepHom Kasaxcrawe npu-
YPOYEHO K KPYMHOH NalKOBOH HHTPY3HH DaHHeCaJlaHPCKOro BO3pacTa H BMe-
IAOIKM ee 3¢ ¢dy3uBaM CIHAHTOBON CBUThI HHXKHero KeMOpHs (¢ur. 1). daii-
KOBast MHTPY3Usi TpelcTasaser co60#f MoOp(QOJOrHUeCKH CJ0XKHOe TeJo,
COCTOsILEE H3 KHC/BIX H CPeHHX NOPOJ, 00LIell NPOTAXKEHHOCTbIO OKOJIO 6 KM,
wupuHoi 500—600 # u ¢ mpeo6nafaHHeM B COCTaBe NJIATHOTPAHHT-TIOPQH-
poB. D¢pysHBHAsA CBHTA COCTOMT H3 IHPOKCEHOBBIX, IIarHOK/IA30BhIX H AHA:
6a30BblX NOPGHUPHTOB, aMHIIAJOHIOB, JaB H TY(HOB TOro XKe COCTaBa.

HaunGosee pacnpocTpaHeHbl NHPOKCEHOBble MOPGUPHTHL, CPeIH KOTOPBIX
OCTaJIbHble Pa3sHOBHAHOCTH paclpelesloTcsl B BHIe JIHH3, NPOCJOEB U Hellpa-
BHJIbHBIX JKHJI006pasHBIX Tel. Dddy3uBHBI KOMIJIEKC OGDbEAHHSET, TaKHM
.06pa3oM, OCHOBHBIE H CPelHHe NMOpPOJbl, COAEPXKallHe B KauecTBe IEPBHUHBIX
KomroHeHTOB Ja6panop (Ne 55—57), annesun (Ne 35—49), aprur (Mecramu
TIHXKOHHT), Pas/IHYaloUIHecsi MeXAy co0oil JIHIIb CTPYKTYPHO-TEKCTYPHBIMH
0COGEHHOCTAMH.

XapakrepHo#l 0ocoGeHHOCTBIO 3¢ (y3HBHOrO KOMIIEKCA sSIBJsieTCS CHJbHEM-
ujee H3MeHeHHe ero THAPOTePMaJsbHO-aBTOMeTaMOpP(HUYECKHMH MpPOIECCaMHy,
-OGBbIYHBEIMH JJI5i OCHOBHBIX JIaB, 00pasylOIIUX MOABOJHblE H3JHAHHA B IeOCHH-
KJIMHaJbHBIX GaccefiHax. ABToMeTaMopdHuecKHe H3MeHeHHsi OGYCJIOBHIIH 3eJie-
HBI L(BeT OPOX U BHIPA3HJIHCh B aJbOHTH3ALMH, XJOPHTH3ALHH, OKBAPLEBaHHH
M 3NHIOTH3ALMH, BCIEJCTBHEe Yero BO3HHK/IH IMOPOAH CYIIECTBEHHO aJbOHTO-
XJIOPHTOBOTO COCTaBa, YHACJeAOBAaBIIHe CTPYKTYPHO-TEKCTypHble OCOOEHHOCTH
nop¢gHpPHTOB U Ty(}OB, a TakKe BKIIOYAKOLIHe PeSTHKTH OCHOBHOrO MJIarHoKJa-
332 U TIHPOKCeHA W HeNMpaBHJIbHble yYacTKH, OOOrallleHHble KBAapLeM H 3MHJ0-
TOM — NPOAYKTaMu GoJiee MO3JHEro aBTOMETaMOP(HUECKOTo H3MEeHeHHs.

Takum ofipa3oM, K Hayaay FHAPOTEPMAJbLHOrO METacoMaTo3a, YacTbio KO-
‘TOPOTO ABJISIETCS] PYNOOTJIOXKEHHe H KOTOpHIH NMPOCTPAHCTBEHHO M MapareHe-
THYECKH CBSI3bIBAETCS C THMaGUCCaJbHOH AAHKOBOH HHTpY3Hell, BMellalomiasi
3¢ dy3uBHasA Tosa mpuoGpesna MecTPbii MHHepaJbHbI COCTaB, B NPUKOHTAK-
‘TOBOH 30He eile Gojiee YCJIOXKHEHHbIHl PAa3BUTHEM CBOEOGPA3HbIX aKTHHOMHMTO-
BBIX POroBHKOB. [locjiesiHHe BOSHHKAIOT B. pe3yJbTaTe TePMajbHOrO BO3IeH-
CTBHSI HHTPY3HHM Ha IOPOJbI, OGOrauleHHble THAPOKCHJCONEDKALINM KeJe3H-
CTO-MarHe3naJibHEIM ~ HH3KOTEMIepPaTYPHBIM  MHHEPAJIOM — XJIOPHTOM — TIpH
NOJIHOM OTCYTCTBHH KaKoro-iuGo npuBHoca. B pmalikax W KHCJOro W CpPelHero
cocTaBa HOBOOGpa30BaHHS aKTHHOJHMTA OTCYTCTBYIOT,

32



I'ugporepMasbHO-MeTacOMaTHUECKUM I@poleccamM IpeAllecTBoBasna ¢asa
Apo6JeH st H CMSATHS TIOPOJ, 06yCJOBHBLLIAs BO3HHKHOBEHHe 30Hbl HHTEHCHBHOIX
MeJIKOH TPeLlHHOBATOCTH, 3aXBaTHBLIell U Aaifiky H BMellaoline 3¢ ¢ysHBHL

B oTsinuHe oT RallKOBOH HHTPY3HH, 3((y3HBHBIE NOPOABLL yXKe IpeTepread
MHTEHCHBHbLIE H3MEHEeHHsl H NPeACTaB/IsAIH CCGOM CA0XKHYI0 NOJHMHHEPANBHYIO

7 | 1z B3x)s O fle 8 NN 57 E T

dur. 1. CxeMa MeTacoMaTHUYECKOH 30HAJBHOCTH

1 — TpeTHYHBIe OT/N0XeHHd, 2 — 3dhdy3usbl CnUAHTOBOK cBuTH Cm,, 3 — cBura Cmy,
4 — nallku  KHcaoro cocraBa, 5 — HaWKH CpeAHero cocraBa, 6 — GHOTHTH3ALHA,
7 — NPONHJIHTH3ALHA, 8 — TEKTOHHYECKHE PpasJOMhbl

accolHanuio, B CBA3H ¢ 4eM HaHuGoJiee NOJHO M Pa3HooOpa3sHO MeTacoMaTH-
YeCKHe TPoUecCH MPOsBAANNCh He B AafiKax, a BO BMEILAIOUIUX MX H3MEHeH-
HbIX 3¢ dy3uBax.

TnaporepManbHas MeTacoMaTHYeCKast 30HAJBHOCTb OGYCIOBHIA 06pa3oBa-
HHe ABYX 30H Da3JIMYHBLIX IIHPHHBI H OUepTaHHi: BHeLIHeH — 30HE GHOTHTH3a-
LMd — 0 BHYTpPeHHeil — 30HBI NPONMHUJIHTH3AIHH.

A.30Ha GHOTHTH3AWHH

Buotutusaunus passura B 3¢¢y3uBax U galikax cpefHero cocTaBa, OTCYTCT-
BYeT B KHCJBIX HaHKax M MPOCJEeXKHBAETCs BAOJb NMPOCTHPAHHS WHTPY3HH HA
PACCTOSIHHH [0 2 KM OT ee CeBePHOIO0 KOHTAKTa (IOXKHBI YXOAUT INoj OCafKH
eepxiero kemOpusi). CeBepHBIii KOHTYD GHOTHTH3alMU 4Ype3BHIYafiHO Hempa-
BWJIbHHIHA, — MEeCTAMH €e TPaHHUaA JaJeKo 3aXOAHT, o6pa3ys riyboKHe BBHICTY-
bl B HeH3MeHeHHbie 3(¢y3HUBB, MeCTaMH B HOPOAAX, OTHOCSIIHXCS K 30HE
GHOTHTH3ALMY, TOC/IeHsAs OTCYTCTBYeT. O61lasi NJIoLIaAb NOPO, 3aXBaUE€HHBIX
OHOoTHTH3aUHeH, OKOJIO 14 Km2.

B samernaeMbix mopomax 6HotuT 06Gpa3yer Oypole JHCTOUKH U UYELIYHKH
pasmepom no 0,1 mm 1 HHOrA CONMPOBOXKIAETCAA KBaplieM, coAepXaHUsl KOTO-
poro kogae6utorest oT O 10 20% mo OTHOINEHHIO K KOJHYecTBY GHOTHTA.

BuoTtuT pasBuBaercsi B mopojax HepaBHOMEpHO, 3aMelllast BKpal/IeHHMKH
NJJAaTHOKJIa3a, AaKTHHOMHTOBHIE IICeBIOMOP(O3bl 1O NHPOKCEHY, OCHOBHYIO
Maccy HopoA H TpelliecTByIOLlMe MHHepaJbl B MHHAanuHax. Ilpu cuiibHOM
H3MEHEHHUH. aKTHHOTHT TOJHOCTBIO HCUe3aeT, IIJIATHOKJIA3 COXpaHseTcsi B
BHJIe PeJKHX MeJKHX Pa3obLIEHHBIX PeJHKTOB, H MOpojAa IOYTH HaUeso Co-
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CTOUT U3 MEJKOUYEIlyHYaToro GHOTHTA. B aJbOGHTH3HPOBAHHBIX M XJOPHTH3H-
POBaHHBIX 3] ¢y3HBax mpoiecc GHOTHTH3ALHH CBOAHTCS B OCHOBHOM K Tpe-
BpPallleHHIO XJOpHTA B GHOTHT.

s peakunn HeoG6XOAMMO He ToMbKo Hamuyne KyO, MPHBHOC KOTOPOIC
OCYIUECTBJIACTC THIPOTEDMAMH, HO U MPHCYTCTBHE HEKOTOPHIX KOJIHYECTB
SiO:z n AlyOs, NpeBBIIAIOIHX COJAEPKAHHE STHX KOMIIOHEHTOB B XJIOpHTE.
SiO2 MOXeT nocTynarth M3 KBaplla H/IH XaJlleoHa, acCOLHHPYIOIMX ¢ XJIOPH-
ToM, Al;O3 — U3 aNbGUTH3UPOBAHHOrO TJIATHOKJIA3a.

O6pasoBaHne GUOTHTA HOJIKHO, CJEJOBATEIbHO, COMPOBOKAATBCS OXHO-
BPEMEHHbIM pacTBOpPeHHeM KBaplla H aJbOMTH3HPOBAHHOTO ILIarHOKJ/a3a.
TonbKO B NMPHCYTCTBHH GOJBIIMX COAEPXKAHHH KBapua B NMOPOfe OH MOXKeT
COXPaHHThCA B accouuauuu ¢ 6uoTtutoM. Ilpu HenmoceiieHHocTH 3¢¢dy3uBoB
CIIHJIUTOBON CBHTHI KpEMHE3eMOM MOYTH MOJIHOe OTCYTCTBHE €ro B GHOTHTH3H-
POBaHHBIX NOPOJAaX fBJSETCS BIOJHE 3aKOHOMEPHBIM.

PacTBopenre aJbGHTH3HPOBAHHOTO MJIaTMOKJIa3a MOMKET MpOTeKaTh C lea-
HOpPTH3allMell ero MOA BJMSAHHEM ILIEJIOYHLIX PACTBOPOB M OCBOGOXKIEHHEM
4aCTU TVIHHO3eMa, KOTOPBIH B CHJY CBOell HHEPTHOCTH HOJIXKeH CBSI3BIBATHCA
BOJIH3H OT MecTa pactBopeHHs. JIjis 3aMellleHHs1 aKTHHOJHTA GHOTHTOM HeOoG6-
xonauM ApHBHOC He ToabKo K20, Ho H Al:O3. Ecin HCKIIOUHTL BO3MOXKHOCTH
nocryniaenus Al,O; ¢ ruaporepMaMi, TO €AMHCTBEHHBIM HCTOUYHHKOM €ro B
MOJIHOCTBIO aKTHHOJIHMTHU3HPOBAHHBIX TOPOJAaX TAKKe SABJsSETCS TOJbKO IJa-
FHOKJIa3.

OaHoBpeMeHHO ¢ o6pasoBaHueM OHOTHTA 3a CYET aKTHHOJHTA JOJIIKHO
NIPOMCXOAUTL W PacTBOpeHHE AaCCOLMHPYIOILEro C HHM IIJIarHOKJIAa3a; TaK Ke
KaKk H B IpedblAylieM CcJyyae, NO-BHAHMOMY, TPOHUCXOJUT JAeaHOPTH3ALHA
€r0 C BBIHOCOM YacCTH TVIHHO3eMa H CBA3bIBaHHeM Nocaennerc B Ouorute, He-
3HauHTeJbHOEe DacClpocTpaHeHUe HMeeT YaCTHYHAA CEPHUUTH3AUHUA MJIarHOK-
nasa. [MosHOCTBIO yaanseTcsi u3BeCThb, U3JMHUILEK KpeMHe3eMa 0CBOGOXKIaeTCs H
5 BHIE KBapua accouuupyer ¢ OGHOTUTOM.

Takum 06pasoM, npu GUOTHTH3AIMH XOPOLIO BHIAESAIOTCS TPH TPYMMbI
KOMIMOHEeHTOB: 1) BmosiHe HHepTHHle — MgO, FeO (Z:Fe,03), a Takke KoMno-
HeHTHI-TpuMecH P2Os, TiOs; 2) obnanamoliiie ClOCOGHOCTRIO K He3HAYHTEIbHBIM
MHTpauydsaM MectHoro nopsiaka SiQO,, Al,Os; 3) Bmosne moasmxkuble — HyO,
COq, K0, CaO (*=Nay0). B nesom npouecc 6HOTHTU3AUUK ABJSIETCS TPHMe-
pOM THIHYHOrO 1IeIOYHOTO (KaJHeBOro) MeTacoMaTo3a, COIPOBOXK/IAOLLIerocs
BEIHOCOM H3BecTH. HeoGXoauMBIM YCJIOBHEM TIpH 3TOM SIBJAETC HaJHyYHe B
3aMeIIaeMEIX  OPOJaX MarHesHajbHO-XKeJIEe3UCTEIX MHHepaJoB — XJIOPHTA,
aKTHHOJIUTa U MarHetnta. B mopoaax, He COREpIKAIUX 3THX MHHepasoB, OHO-
TUTH3AHUHA OTCYTCTBYeT (HauHOoJiee KHC/ble NalfiKOBble Pa3HOCTH).

Peakuuyn Mexay pacTBOPOM M MOPOAOH (OTYETIHBO IJsi aBTOMeTaMop¢u-
30BaHHBIX 3¢ ()y3UBOB) NPOTEKAKOT C BBHIAEJEHHEM BOJABI, CJeA0BaTe/bHO, NPH
MOBHILIEHHN TeMIepaTyphl, T. €. OHH HMEIOT [IPOrPECCHBHBIN XapaKTep.

B.30oHa MponuUJAHTH3AUKHHU

ITponmuautHsHpoBaHHble MOPOALI O6Pa3ylOT BHYTPU 30HBI OHOTHTH3aLHK
CPAaBHHUTEJNbHO Y3KyI0 ToJiocy, mupuHoli 500—600 x; pakiku Kucaoro co-
cTaBa el He 3aTpoHyTH. OO6Ias N/OIIAAb PA3BUTHA TIPOIUIUTH3ALHH OKONO
6 xm2 Tlpouecc MPONMAHTH3ALHH 3aKJIIOYAETCs B YACTHYHOM HJH IIOJHOM
3aMellleHHH GUOTHTHU3HPOBAHHEIX NMOPOA (a TaKXkKe PEJIMKTOB aKTHHOJIHTOBBIX
POTOBHKOB M aBTOMeTaMop(H30BaHHBIX 3(«¢dy3HBOB) KBapleM, XJIOPHTOM H
cyabdunamMi. BosHHMKAIOT TeMHO-3eJleHble MJH CBeTJ/IO-3eJIeHble MHKPO3€epHH-
CTBle TIOPOJH MpeolJafalollero KBapeBo-XJ0pHTOBOro COCTaBa, colepxalluue
paccesiHHyI0 BKpaIlJIEHHYIO HJM MEJKONPOXKHJIKOBYIO DYAHYI0O MHHEPaJH3alHIo.

Bce MuHepasisl 3T0i cTafiMH MOryT OLITh MOApAasjefeHbl Ha CJeAyloliHe
rpynnel, B 3aBUCHMOCTH OT 06pa3oBaHHsA UX 3a cueT: 1) MPHUBHOCA KOMIOHEH-
TOB PacTBOPaMH («ocakieHHbie MuHepanbi» JI. C. KopkuHCKOro): MoJanGre-
HHT, TaJleHuT, casepuT; 2) yacThio MaTepHaja BMeLIALIEH NOPOALI, YACThIO
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npuBHOCA («PEAKLHOHHbIE»): MHPHT, MapKA3HT, MHPPOTHH, XaJbKONHPHT,
(J1I00PHT, KBapIl, KaJbUUT, THNC; 3) Pa3JIOKeHHs U NMPEBPALICHHs MHHEPAJIOR
BMeLIAIOLINX TOpOJ Ge3 MpHBHOCA («MeTaMOp(HUUECKHe»): XJOPHT, aaynasp,
pYTHJI, IPEHHT, 3MUAOT, OHOTUT, aJbOHT, NyMNe/JIHUT, CEPHLHT, TeMATHT MYIL-
KETOBHT, MaTHETHT, 1L[EOJIHT.

KpoMe Toro umerorcs: 4) MHHepaJIbl PeJHKTOBbIE, IPeTepneBaloLlye JHIIb
coGUpAaTENIbHYIO NePeKPUCTANIN3alHIo: amaTUT, cPeH, YaCThI0O MarHeTHT.

I'naBHble, XapakTepHbie peakUHH 3TOH CTalHH cjedyloliue: 1) pasjoxe-
HHe OHOTHTa B XJIOPHUT (NI€HHHH); 2) pas/ioXeHHe AKTHHOJHTA B CMeCh XJO-
puTa (MEHHHHA) M KaJblUHTa; 3) 3aMelleHHe MarHeTHTa NHPUTOM M XaJb-
KOMHPHTOM C 00pasoBaHHeM peaKLHOHHBIX KaHM HepyAHbIX MHHepaJoB;
4) HeaHOPTH3allMsl NJIATHOK/IAa3a M 3aMelleHHe ero CePUIHTOM.

3aMeUleHHIO TIOJBePraloTcsi Bce 3JeMeHTHl HCXOIHBIX MOpOJ — BKpalljeH-
HHKH IVIarHOKJ/a3a, 1ceBAoMopdo3bl GHOTHTA H aKTHHOJIUTA TiI0 HHPOKCEHY, OC-
HOBHAs Macca Iopoj M MHUHJAJUHB. OKOHYAaTeJbLHBIM NPOAYKTOM 3aMelleHHsA
[1aTHOKJ1a3a SIBJISIETCS CMeCh CepHIMTA, KaJbliMTa, KBapua H XJOpPHTa C NpH-
MecCbI0 CyJab(HIO0B, SNHA0TA, NpeHUTA. [IpH NOJHOM 3aMelleHHM aKTHHOJHNTO-
BbIX H OHOTHTOBHIX ICeBAOMOP(}03 10 NHPOKCEHy 06pasyloTcd NceBaoMopd-
Hble KBapLEBO-XJOPHTOBBIE HJIH XJIODHTO-KapGOHATHble arperathl ¢ MarHeTH-
TOM U CyJb(HA0M. AHAJOTHYHO 3aMellaeTCsi OCHOBHas Macca TOpPOA H
MHHAJHHBL

3aMelleHHe GHOTHTA XJOPHTOM SIBJSI€TCS NPOIlECCOM, OOGpPaTHHIM GHOTHTH-
3alHH CIHJIMTOB, H NMPHBOAHT K ocBoGoxIeHH0 KoO, uacruuno FeO, Fe Oj
H He3HauHTeJbHBIX KosmnuecTB SiOq. [HapoTepMaJibHbIE PACTBOPH 06OTaLIAIOT-
cst KoO n npH nocsiey1olux peakysx ¢ NopoJoil 06ycjoBIHBAIOT, BO-IIePBHIX,
JlaJIbHEeHIYI0 CepHLHTH3ALHIO TJaruok/Jaasa, H, BO-BTOPLIX OTJIOXKeHHEe Mo Tpe-
LIMHKaM aayJifpa, acCOLMHPYIOILErO ¢ KBapUEM H KaJbLHUTOM.

OcBo6oxawilieecsi xKesle30 BHayasle B He3HAUHTeIbHOM KOJIHYECTBe Bhblje-
JsieTcs B BUJAE FeMarTHTa, YTO CBHAETENBCTBYET O AOBOJBHO BBICOKOM OKMCJIH-
TeJIbHOM IOTEHIHaJie CPeAbl B 3TOT NMEPHO/], a 3aTeM, BUAHMO, B CBA3H C H3Me-
HEeHHEM COCTaBa THAPOTEPMAJIbHEIX PACTBOPOB, OKHCJIUTENbHBEL [TOTEHIHA Na-
JaeT, Pa3BUBAIOTCA BOCCTAHOBUTEJbHBIE YCJIOBHs, CJEACTBHEM Hero sBJSeTCS
npeBpallleHHe reMaTHTa B MYLUIKETOBUT M BHINajeHHe XKeJle3a B BHle MarHeTH-
Ta. [Ipn HaNIHYUK COOTBETCTBYIOUIMX KOHIIEHTpaUMi cepel B PacTBOpe MOryT
06pa3oBaThCA MHPPOTHH, NHPHT U NPH HAJHUUK MeJH — XaJbKOIHPHT,

[pu 3aMelleHHH aKTHHOJIHTA XJOPHTOM M KajbuuToM CaO au6o BHHOCHT-
csl, IMGO CBA3LIBAETCA TYT K€ B BHJE KaJbLHUTa.

JKeneso, Heo6xoanMoe AJ1s1 06PA30BAHUS XJOPHUTA, 3aUMCTBYETCS TJIABHBIM
06pa3oM H3 MarHeTHTa, MOCTOSIHHO BKJIIOYEHHOTO B aKTHHoJHMTE. HacTb KpeM-
HEKHCJIOTH OCBOGOXKAETCSt U MOXKET HTpPaTh ABOAKYIO POJib: BXOJAHTb B COCTaB
IPYTHX HOBOOOpPA3OBAHHH HWJH BBIIEJNATbCS B BHAe KBapua. Mcrounnkom
Al O3 (Heo6xonuMo ans o6pa3oBaHUsi XJAODHTA) MOXKET CJYXKHTbh JeaHop-
TH3YIOIMIACS T1arHoKJjas.

OfHOBpeMEHHO C pas/oxeHHeM OHOTHTA M AKTHHOJIMTA NPOHCXOAMT 3aMme-
IleHHe MarHeTHTa MHPUTOM H XaJbKOMHPHTOM ¢ 00pasoBaHHeM pPeaKUHOHHBIX
KafiM HepyIHBIX MHHepaJ/ioB. Bo3HHKaeT oyeHb XapaKTepHbIi napareHesuc, no-
BCEMECTHO Pa3BHBAIOLIMIACA B MOPOJax B BHAE Ky4YHbIX CKOIUIEHHH, a HMEHHO:
TIMPHT — KJMHOXJIOP = TNpPEHHT, reMaTHT, 3NHAOT U MyMIEJJIHUT.

TIpu pas/ioKeHHH MarHeTHTAa B CYJIb(HAHYIO CTAAUIO IPOUCXOAUT OCBOGOXK-
IeHHe KHCJIOPOAa H 4acTH ese3a, OCBOGOKAAIOIMAC KHCIOPOL CIOCOGCTBY-
eT 06pa30BaHHUIO 3[1eCh JKe TeMaTHTa H 3MHJI0Ta — MHHepaJIOB, BOSHHKAIOLIUX B
Cpefle C BBHICOKMM OKHC/HTENbHbIM TOTEHIHAJIOM (IIPOsIBJI€HHe HEKOTOPOH
HHEPTHOCTH KHCJIOpOAa). B Apyrux cayuasix o6pasyercs KIMHOXJIOP (coxepxa-
LMH JKeJ1e30 TJaBHBIM 06pa3oM B 3aKHCHOII dopMe), 4acTO CONPOBOXKAAIOLIMH-
oA mymnesnuutoM. Heo6xomuMble s oOpa3oBaHNMs Ha3BaHHBIX MHHEpAJIOB
Si0,, AlO;3, CaO, MgO 3auMCTBYIOTCSI W3 OKpYXaiolled Cpelbl.

OGLIYHEIM H3MeHeHHeM IJIarHOTpaHHT-MOPGHPOB SBJSETCS B OOLieM He-
3HAuHTe/IbHOE H HepaBHOMepHOe OKBaplLeBaHHe W CepHUMTH3auus. CepHIHTH-
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"3BUHST OBEMHO CONPOBOXAAETCS NeaHOPTH3alHel NJIATHOKIAa3a, a TaKXKe pas-
BUTMHEM: B TITarHOK/1a3e MHKPO3EPHUCTOTO GypPOBATOrO HJIH 3€/€HOBATOTO MyM-
wenuuta. B Goslee MHTEHCHBHO H3MEHEHHBIX MOPOAAX NMyMIEJUIHHT, Kak Tpa-
BUJIO, OTCYTCTBYeT. IlepBUUHBIN GHOTHT 3aMellaeTcsi CBETJIBIM MeJIKOYellyii-
'YaTbIM BTOPHYHBIM GHOTHTOM H XJODHTOM, CONPOBOKIAILIHMHCA CyabMH-
HAMH,

KoHeuHbIMH MPOLYKTaMH THAPOTEPMAJNBbHOTO METACOMATO3a KHCJBIX AdeK
“SABJISIOTCH CEePHLUTOBBIE KBAPUHUTHI, PacOpeAe/siolidecs B Pe3Ko NMpeob/analo-
‘HieWl Macce MeHee H3MeHEHHBIX MOPoJ 6Ge3 KaKHX-1H60 3aKoHOMepHocTeil. Bee
PeaKkuHH 3TOi CTaJlHH XapaKTepH3YyIOTCS MOMVIOMIEHHEM BOJABI M YAaCTHYHO yIJe-
'KHCJ/IOTH, C/JeA0BaTe/bHO, NPOTEKAT NMpPH Najaiolleif TeMOepaType H HMEIOT
:fICHO BBIPaXKEHHBIH perpeccHBHBIA Xapakrep.

“‘Coraacho JI. C. KOpXHHCKOMY, «MOCTENeHHOe M3MeHeHHe TeMIlepaTyphl
©OBYCIOBNHBaET MOCTENeHHOe H3MeHEHHe PacTBODHMOCTH MHHEpaJsoB B Ipoca-
YHBAIOLIEMCsE PACTBOPE, YTO BHI3BIBAET PEaKIHH ¢ IOCTENEeHHbIM H3MeHeHHeM
<OJlepKaHHsl MHHEPAJIOB B MOPOAe»; «HA IPOTAKEHHH KaXAOH 30HLI MOXKET
TIPOHCXOANTb OGPATHMOE H3MeHeHHe KOJHYeCTBEHHbIX COOTHOIUEHHH MHHepa-
JioB» (1).

"B naHHOM cJlyyae nporpeB NOpoA B Mpejesax MeTacoMaTH4eCKHX 30H 3a-
BHCHT, OYEBHIHO, TOJIbKO OT MPOCAYHBAIOLIUXCS Yepe3 HHUX TOPSTYMX NOCTMar-
MaTHYeCKHX PacTBOPOB, a TepMaJibHOe BIHSHHE MarMaTHYECKHX Mace JOJIKHO
GhITh TIOJHOCTBIO HCKJ/IIOYEHO; cepbe3HOe 3HAaUYeHHe 3/1eCh, BUANMO, HMEIOT MHO-
TOKpATHEIE TMOCTMarMaTHuecKHe HHTePMHHepaJIH3allHOHHEIE TEKTOHHUYECKHE
nopBHKKH. VisMeHeHHe TeMmepaTyphl B mpelesiax 30HH, T. €. HepaBHOMEpHas
TAPOTPETOCTb NMOPOA, SABJASAETCH CJeACTBHEM HePaBHOMEPHOH NMPOHUIAEMOCTH HX
;pacTBopaMu.

Ha o6iem ¢oHe naparouieil TeMnepatypel, B HepaBHOMEPHO IPOrpeBaeMbiX
TIOpOAaX, KakK CJIeICTBHe 3aBUCHMOCTH pacTBOPHMOCTEH MHHEPAJIOB M KOHLIEHT-
pauuii KOMIIOHEHTOB B PacTBOpPax OT TEMIIEPATYPHl, 063aTeNbHO JOIKHbL CY-
‘HMIeCTBOBATh BapHallMM B KOJIMYECTBEHHBIX COOTHOLIEHHSIX MHHEpPAJOB B OT-
JeNbHBIX y4acTKaxX 30H. JlelicTBHTENIbHO, KOJIHUECTBEHHHIH MHHepaJIOTHUeCKHH
-COCTAB MOPOJ 30HHI OUeHb HEOAHOPOAEH: B OJHHX yyacTKax Habusiogamoorcs 060-
TanleHHble HJIH MOHOMHHEDAJIbHBIE CKOIJIEHHs IVIaBHBIX MHHepaJjoB (XJIOpHTA,
KBapla, CepULHTA), B JPYTHX yIaCTKaX — MHHepaJOrHYeCKuil COCTaB MeCTphlil;
B OJHHX yuyacTKax mpeoGJiafiaeT OOWH MHHEpaJ, B ADYIHX — HHOH, HAKOHel, B
«OTHEJBHBIX YUACTKAX 30HBI BBHIABJIAETCSH OUEPENHOCTb B NMOPsAAKe 06pa3OBaHUA
MUHEPAJIOB.

‘CtpoeHue 30HBl YCJIOXKHEHO HAMHYHEM CETH XKHJIOK, BHINOJHEHHBIX KBap-
1EM — 3MHI0TOM, KBaPIleM — any/sipoOM, KaJibLIHTOM — alyJ/sipoM, KaJblLHTOM,
HEeONUTOM — CHIAEPHTOM — (JIIOOPHUTOM, LEOJHTOM — KaJbIHTOM — THIICOM U
IPYTHMH; 9TH KHJIKH HEPEIKO CONMPOBOXKAAIOTCA OKOJOTPEIIHMHHLIMH AH(OY-
SHOHHBIMH METACOMATHYECKHMH KaiMaMH M IPeICTaBJAOT co6oil HaJloXKeHHe
-cefyloledl CTaiHH HH3KOTEMIIePaTYPHOTO OKOJIOXHJIbHOTO MEeTacoMaTosa.

‘O6pa3oBaHie peaKIlHOHHOTO GHOTHTA B HadaJbHhEIE, MPOIrPECCHBHEIE 3TAlbI
THPOTEPMAJbHO-METACOMATHYECKOTO TpoLecca SBHJIOCH cJe[CTBHEM MPOHHKA-
HHA UIEJOYHOrO PacTBOpPa B Maccy NMOpon.

TloHuXeHHe TeMIepaTyphl COMPOBOKIAJIOCH NafeHHeM oOLIel LIEeNOYHOCTH
‘PACTBOPOB, B CHJIY 4Yero CTaJo BO3MOXKHBIM 06pa3soBaHHe acCoUMaLUH MHHepa-
JIOB, BO3HUKAWOILIKNX B CJAaGOIIeNOUHO cpelle (XJIOPHT, CEPHIMT) H 3aMellalo-
mux 6uotut. OLHAKO 3TO NajfeHHe He GBIJIO 3HAUHTENbHEIM W He NMPHBEJO K 006-
‘Pa30BaHHIO KHCJBIX PAacTBOPOB, OGYC/IOBJIMBAIOLIMX HHTEHCHBHOE BhILIEJIa4H-
BaHHe.

" ‘BriulenayuBaHHe NPOTEKaJ0 OuYeHb cJ1a6o B KHCIBIX Aaiikax ¢ 06pasoBaHH-
€M B KOHEYHOM HTOTe CEepPHIUTOBBLIX KBADLHUTOB; B NMPOMMIHTH3HPOBAHHBIX MOP-
dupuTax oHo 06yCJIOBHIIO JIHILIb MOSABICHHE THE3[ H MPOMXHUIKOB KBapua. TakHe
THIHYHO «KHCJIOTHEIE» MHHEpaJbl, KaK aHNaJy3uT, KOpYHI, AHAcnop, ajyHHT
H JIpYyTHe, CBHIETEJLCTBYIONIHEe 06 WHTEHCHBHOM BHIEJAYHBAHHH B Mopoiax
MeCTOPOXKJEHHSI, OTCYTCTBYIOT.
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OcoGeHHOCTb BO3HHKUIMX acCOUHAIMA COCTOHT B PasBHTHH MHHEPAJIOB; Xa-
paKTepPH3YIOIIHX MaJible NyOHHbI (POPMHPOBAHHS METACOMATHYECKHX KOMIJIEK=
coB. O6pasyloTcsi TakHe THNMHUYHBle aGHCCOGOOGHBIE MMHepaJl, KaK TIPEeHHT,
NyMOE/VIHHT, anynasp u runc. Llousur u K/THHOLOH3HT, "YCTOHUHBBIE B YCJIOBHAX.

60bIIHX TVIyOHH, OTCYTCTBYIOT.

HauGosiee nneptHo Benyt ce6si MgO, FeO, Fe203, P,0:s. T102, KO s
NayO npeTepneBaioT aKTHBHble MeCTHble MHIPALHHd C COXPAHEHHEM OO6LIEro-
ZOlePXKaHHA HX B MOPOAAX (M3 CONOCTABJEHHS HCXOAHBIX M H3MEHEHHBIX MO-
poi. XUMHYECKHUil aHaJIu3, K COXaJIeHHIO, GblJ HeBHIOJHHM H3-3a MOJHOf He-
BO3MOXHOCTH MOJYYHUTb NOPO/bI, XapaKTePH3YIOLIHE YUCTBIE THIIHI H3MEHEHHs!) ..
Cyas Mo NMPOHCXOASALINM 3dMELLEeHHsIM, He3HAYUTEJIbHON MOABHXHOCTBIO 06J1a--
aaet 1 AlyOas. .

O6pasoBaHHe XHJI H CKOIJIEHHHl KBapua M KapGonara CBsi3aHO ¢ JErKoii:
nepemelaemoctsio SiOz u CaO u moarsepxaaer nojoxenue . C. Kopxuu-
CKOTO O NMOBBIIIEHHOH MOABHAKHOCTH SiOp 1 CaO u HHEPTHOCTH XKeJle3a NPH
MeTamMop(Hu3Me HU3KOH CTyneHH.

CpaBHHTEJbHOE CONMOCTaB/IeHHEe BEUIECTBEHHOTO COCTaBa MOPOJ, npenmec*r-
BYIOIIUX NPOMHIHTH3AUMH, U HOBOOGPA30BAHMI 3TOH CTaAHH CBHIETEJbCTBYET
006 oborallleHHH MO3XHHX MOPLUMH MOCTMAarMaTHYeCKHX PAcTBOPOB JHLIb CepPoii:
H MeTaslJIaMH.

Takum 06pazoM, PyLOOTJOXKEHHEe CJeAYyeT PacCMaTpPHBaTh KaK 4YacTb 06--
ulero npomecca MeTacoMaTHYeCKol nepepaGOTKH NOPOA.

B npenenax NponuaMTH3alUH, MO JAaHHBIM MHKDOCKOIMYECKOTO H XHMH-
uecKOr0 aHaJIH30B, B paclpelleJleHHH NMHPUTA M XaJbKONHpHTa Habuogaerca
5aKOHOMEPHOCTb, BbIPAXKAIOIAsCad B CYIIECTBOBAHHH IIHPOKOTO Opeojia MHPH-
TH3aUHUH U GoJiee OTPAHHYECHHOrO Pa3sBUTHS XaJbKoNUPHTA. KOHTyphl MHPHTH-
3allMH COBMNAJAIOT C TPAaHUIAMHU MIPONHIHTH3ALMH; B yUacTKaX, HanGoJsee Gora-
THIX THPHUTOM, XaJIbKONIHPHT MOYTH OTCYTCTBYET, a IPOMEILJIEHHOE MeJHOe OpY-
JleHeHHe NPHYpPOYeHO K LeHTPaJbHOMU YacTH 30HBI [IPOIUJIHTH3ALHH,

PynHas 30HaJbHOCTb, BHIPAXKAIOWASICH B CYLIECTBOBAHHH 30HBI, o60rauieH-
HOI THPHTOM (HapyKHOM), W 30HHI, 0GOralleHHofi XaJbKOMHPUTOM (BHYTpeH-
Heil), OOBACHAETCA Pa3/UYHOMN CTeNeHbI0 MOABHIKHOCTH cepnl U Mend. «Ilo-
JBHKHOCTb Cepbl Pe3KO NPEBOCXOAUT INOJABHIKHOCTb MeAH, TaK Kak NHPHTH3a-
s HMeeT 3HauuTeJbHO 0oJjiee LIHPOKOE PacnpoCTpaHeHHe, YeM o6pa303aHHe-
XaJbKkonupura» (2).

Kak GoJsiee MOABHXKHBII KOMIIOHEHT, cepa BBHIHOCHTCSI JaJbllie OT IVIaBHBIX:
KaHaJIoB LUPKYJSLUA PacTBOPOB (B HallieM Ciy4yae pacnosiaraloluxcs B LIEHT--
pa/IbHOH YacTH 30HBEI NPOMHJHTH3ALUHE H COBNAJAIOWIMX C MPOCTHPAHHeM JAaM--
KH), Tle 33 CUeT MarHeTHTA WJIH XKeJe30COAepXKallHX CHJIHKATOB 06pasyeTcs:
TIHPUT.

Meb, KaK KOMIOHEHT MeHee TIOABHKHBIM, OT/IaraeTcsi B HeNOCPeACTBeHHOK
6/M30CTH OT KaHaJoB, NMOBCIOAY 3aMelllas NHUPUT. Cile0BaTe/IbHO, HET OCHOBE-
HUH 0XKHMJaTh GOraTOrO MeJHOTO OPYAEHEHHs BO BceM o6beMe NOPOJ, 3aXBayeH-
HbIX MHTEeHCHBHOH MHpUTH3alLHeH.

«I'eoxuMHYeCcKOl OCOGEHHOCTBIO JKeJsle3a SBJSAETCs pe3koe NOHHXKeHHe €ro:
MIONBHKHOCTH C IOHHXKeHHeM Temnepatyphl» (2, 3). ITosatomy BO Bcex meraco-
MaTHYeCKHX M MeTaMop¢HuecKHX Mpoileccax B IOPOJax MECTOPOXKAEHHSA, fAB-
JAOIIHXCA BO BCeX CJyyasXx JOCTAaTOUHO HH3KOTeMIIEpaTyPHBIMH, KeJjle3o Be-
ZeT ce6si KAK UHEPTHBI KOMIIOHEHT, CIOCOOHBIH JIMIIb Ha caMble He3HaUUTeNb-
Hble MUMPalHH MECTHOro nopsaka. Takum o6pasoMm, B CTaAu0 PasBHTUA CYJb-
GunHOH MHHepaJM3allHH OHO MOJHOCTBIO SIBJISETCS «PEJHKTOBBIMY», yHACHAeNO-
BAaHHBIM, a MTHPHT ¥ XaJbKOMHPHUT JLOJIKHBE Pa3BUBAaThCA B MOPOAAX, oGorarieH-
HBIX KeJIe30M, H OTCYTCTBOBATb B MOPOAAX, JHIIEHHBIX €ro.

B nponmHHTH3HPOBAHHBIX NOP(OHUPHUTAX, C/1€I0OBATENbHO, JOJMKHbB ObITh 6o-
Jiee BBICOKHE COJl€PIKAHUA MHPHTA U XaJbKOMUPHUTA, YeM B CEKYLINX HX KMCJbIX
lankax.

CH/bHast TPEIMHOBATOCTb MOPOA H CIOCOGHOCTb Kejesa K He3HauuTelb-

HBIM MHTpalHaM IIpH HHTEHCHBHOM ME€TAcoMaTo3¢ JaxKe HU3KOH CTYIl€eHH, a TaK-
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JKe HaJIMyMe XKeJIe30COo/AepPIKALIHX MHUHePaJoB B CaMHX AaliKax o6yc/oBJHBA-
0T JOCTATOYHO Pe3KOe NpOsiBJIeHHe ONMHCAHHBIX BHIIIE IMPOLECCOB Pynoo6paso-
BaHMs], HO TeM He MeHee He BbI3bIBaeT COMHEHHIl, MO0 TaHHBIM CHCTEMATHYECKO-
ro onpoGoBaHHsl pa3BelOYHbIX CKBAaXKHH, HECKOJIbKO 60jiee HH3KOe COlepKaHHe
MelIH B NJIAarHOTPAHHT-Nopdupax, YeM BO BMEINAIOIHX HX NMOpdhUpPUTaX.

BoiBOA b

1. Ha6mogaemas Ha MeCTODOXKAEHHH METAaCOMATHUYECKAs 30HAJbHOCTb TPO-
‘CTPAHCTBEHHO CBfI3aHa C 30HOI TeKTOHWYECKHX HapylUeHHi, HO THAPOTEPMaJb-
Hble PACTBOPHI MPOCAYMBAIOTCS BJAOJb H Uepe3 MacChl NMOPOJ, Bhi3bIBasi H3Me-
HeHHsI Ha MJIOLWAaAH OKoJo 14 km.

B 30HY Bo3jelicTBH MeTaMOp(H3YIOIIKUX PACTBOPOB MNOMAaAAOT MOPOALI HO-
BOJIBHO Pa3HOOGPA3HOT0 MHHepaJIOTHYeCKOTo, HO GJH3KOro 1Mo XMMH3MYy COCTa-
Ba, XapaKTepu3ylollHecsi KpaliHe HepaBHOMEPHOM NOPHUCTOCTBHIO M TPeLIHHOBA-
TOCTBIO.

2. B Haya/nbHBIE 3TaNbl METACOMATHUECKHH NpOllecc KMeeT NPOTPeCcCUBHEBIH
XapakTtep, NpH 3ToM o6pa3yloTcs GoJiee BEHICOKOTEMIIEpATYPHEBIE, UeM HCXOJHAs
Hopoaa, MHHepasbel. 3aTeM MpPOTPECCHBHBIH XapakTep H3MeHeHWs CMeHseTcs
perpeccCHBHLIM H BBICOKOTEMIMepPATypHblE MHHepaJIbl 3aMellaloTcss HU3KoTeMe-
pPaTypHBIMH.

MertacomaTtuueckHuii pouecc B 1eJIOM MPOTEKaeT, CJeI0BaTe/NbHO, B YCJIOBH-
sIX Majamouelf TeMnepaTypel. 910 obllee MageHHe TEMIIEPATYphl BO BpEMEHH OC-
JIOXKHSIeTCs MafleHHeM ee 0 Mepe TPOJABHIKEHHsT B HElpOorperble Maccel MOPOI.

3. AGuccodoGHble MUHEpaJibHbBle acCOLHAIMK YKA3bIBAIOT Ha THNabuccadb-
Hble TJIyGHHBE (POPMHPOBAHHMS MEeTaCOMaTHYECKHX KOMILIEKCOB. PacTBOpHI B Te-
YyeHHe BCEro INpolLlecca COXPaHSAJIW LIesouHOH XapaKTep. PasButHe GHOTHTA B
OCHOBHBIX 3(P(y3UBaX MeCTOPOXKIEHUS TOBOPUT O TOM, UTO 3TH NOPOALI GbIIH
ooratel Al,O; # HefOCHIMIEHH! IIEJOYAMH, B Pe3yJbTaTe Uero Kajuil ycHIeH-
HO pacxoJoBaJcst Ha o6pa3oBanue caoasl (1). 2t1o cnocobcTBOBAJO MOHHXKE-
HMIO KOHUEHTPAIHH KaJusl B PaCTBOPE H NMalleHHIO HX ILeJOYHOCTH.

OnHaKo Takoe MOHMXXeHHe He GbLIO HACTOJIBKO BEJHKO, YTOOB MOIJIH
00pa30BaThCcAd KUCIblE PACTBOPHI, BCACACTBHE Uero KHUCJOTHAsL CTaAHs NMOCTMar-
MAaTHYeCKOro mpolecca Ha MeCTOPOKJIEHHH He BhIpaXKeHa.

4. Ha6iogaeMble MeTacoMaTHUYeCKHe SIBJACHHS MOTYT GbITh KJjaaccupHIH-
POBaHBI KaK HH(pHUIbTPAILHOHHAS MeTacoMaTH4ecKas 30HAJLHOCTb, H HOCJEN0-
BaTEJILHOCTh HAGJ/II0aeMBIX 3aMellleHHil MOXKeT ObITh IPEeICTABJACHA B CJACNYIO-
LIeM BHIE.

TIponuAHTH3 aUHs BHOTHTH3aUHA | Hexonrbie mopoant
Xnoput-f-kBapn BrotuT+KBapl, ’ 1. Xnoput+nnarvoknas
--KanbuuT CepHIUT + KBapL
“+cynapduas U ap. l 2. AKTHHOJIUT-}-NJATHOKa3

-+MarHeTuT

1I. METACOMATHYECKASl 30HAJNbHOCTb B MEJHOM MECTOPO)XAEHUH
JKXHJIbHOTO THNA

Menuoe mectopoxienue xunabHoro tHna B IOxHom Kasaxcrane nmpuypo-
YeHO K KPYIHBIM pas3jioMaM B KaJeJOHCKOM TPaHHTOMAHOM uHTpy3uBe. HIHTpY-
3HA XapaKTepu3yeTcsi MHOrO(a3HOCTbIO H B TIpelesax MeCTOPOX/AeHHs Npef-
CTaBJI€HA JABYMsI Pa3HOBO3PACTHBIMH, MeTporpaduyeckd pasjHYHBIMH Pa3HO-
BHIHOCTSIMH — KBaplEBBIMH CHEHHT-AHOPHTAMH H Gosee MOJOABIMH GHOTHTO-
BLIMH rpanuraMu (¢ur. 2). ¥ te H Apyrde ceKyTcsl MHOTOYMCJEHHBIMH AaH-
KaMHM MHKPOTPAaHHTOB, MEerMaTHTOB M JHOPHUTOBHIX MOPGOHUPHUTOB.

TeKTOHHYECKHe pa3/IOMBI MpPEACTABJSIOT COGOi 30HHI GPeKYHPOBAHHUS HJIH
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HHTEHCHBHOH TPEIUHMHOBATOCTH IUHPHHON N0 HECKOJNbKHX JIeCATKOB METPOB
¢ NepeMellleHHeM OTAEJIbHBIX 6J0KOB MOPOA APYr OTHOCHTENbHO Jpyra. B mpe-
Jnenax 30H HabJIofaeTcss HeOJHOPOAHOe ApoOJeHHe W TlepeTHpPaHWe TNOPOL.
YcTaHOBJIEHO, YTO HaHboJ/ee nedOpMHPOBAaHHBIE IOPOJLI COCTOSIT H3 CEpPHii Mma-
paJlIe/IbHBIX, GLICTPO  BBIKJIHHH-
BalOLIUXCA U KYy/JaHcooOpa3Ho 3a-
XOIAIIMX APYr 32 ApYyra XHJO-
0o6pa3HbIX H JIHH30BHJHBIX y4acT-
KOB B Macce MeHee nedOpMHPO-
BaHHBIX TPaHHUTOMOB.

[lono6HOe CTpOeHHe TeKTOHH-
YeCKHX 30H CBHAETeJbCTBYeT O
3HAUHTEJBHOH MOLIKOCTH H MHO-
TOKPATHOCTH TEKTOHHYecKHX (a3,
0Ka3aBIIUX M CYMMapHOe BO3-
JeilcTBHE Ha MOPOLHl. Baosab Tek-
TOHHYECKHX 30H HMeJH MeCTo
HHTEHCHUBHAS LUPKYJALUSA THAPO-
‘TepMaJIbHBIX PacTBOpoOB, MeTaco-
MaTH4YecKoe npeobpazoBaHHe MO-
PO M PYHOOTJIONKECHHE,

JKusoo6pasHoie ¥ JIMH3OBHI-
Hble PyIHBIE TeJla pACMoJiaralTest
B NpeflesaXx TeKTOHUYEeCKHX 30H,
NPOCTPAHCTBEHHO ITPHYPOUHBASCh
rJaBHbIM 06pason K HauboJee
JNeOPMHPOBAHHBIM YUYacTKaM.

TugporepMasbliblii MeTacoMa-
703 0GHAPYKHBAST TECHYIO NPOCT-
pPAHCTBEHHYIO 33BUCHMOCTB OT
TEKTOHHUECKHX Das3JIOMOB, Tpe-
UI¥H, KOHTAKTOB NopoA (penko)
M Ja)e TPeUHH OTAEJbHOCTH B

TPAHUTOHLAX. ®ur. 2. Cxema MeTacoOMaTHUeCKOHl 30HAJIbHO-
I'maporepMabHOMY HM3MEHE- CTM B MeJHOM MECTOPOKAEHHH IKHJBHOTO
HHIO nonBepra}OTcg{ BCe HOpO,H.bI, THna B IOxHOM Kaaaxc*rax-xe.

passuTsle B MpEleax PYMHOTO [ Cmpucpe cuennmcpes 2 St
MOJIi MeCTOPOXKILItlisl, HO B pas- " 7 THsaUMs M X7MODHTH3AIMA
JAuyHON cTenmeHH. C TOUKH 3peHHs
pasynyHOl criocoGHOCTH NMopof K
MEeTacoMaTHUYeCKOMY 3aMelleHHI0 Han6oJiee 6JaronpUsTHEIMH ABJAAIOTCA KPYyI-
HO3¢PHUCTble GHOTHTOBLIE TPAHHUTH U MeHee — KBaplleBble CHEHHT-IHODHTHL
MenKo3epHHUCTEIE TpaHUliBl, IETMATOHAbl M TIETMATHTHL BOBCE He H3MEHAIOTCH
HJIH U3MEHSIIOTCH Oo4eHb cJabo.

Brinenstores caenyioliye THIB THAPOTEPMANbHOIO H3MeHeHHs (B TOPsAAKe
PacnpoCTPaHEHHOCTH) : CEPUIIMTH3ALUSA, LEOJHTH3ALUMS, NPEeHHTH3 AN,

l.CepuuuTH3anusa

CepHuMTH3alMSA, COMPOBOXKAAaeMas XJOpPHTH3aLHel,— HaHOOMee LIHPOKO
pacnpocTpaHeHHbHI TH THAPOTEPMAJLHOTO METACOMAaTo3a.

Ilpu noBepXHOCTHOM KapTHPOBAHHH IJIOIIAJH MeCTOPOXAEHHSI NMPEKPACHO
BbISIBJISIETCS] CBSI3b CEPHLMTH3ALHH C pa3jioMaMH H TpellHHAMM BceX MaclUTa-
60B. HanGonee MouiHble TOMOCH CEPHLHTH3ALHMH, LIHDHHOH A0 HECKOJIbKHX
MeTpOB, HaGJIOAAIOTCS BAOJbL KPYIHBIX PyAOBMELIAIOIUX 30H. BHyTpu 3THX
30H CepHUHTH3AlMA pa3BHBAETCs HEPABHOMEPHO.

Kax ynanoce ycraHoBHTb, HanGoJiee MHTEHCHBHAsi CEPHLMTH3ALMs COBNa-
laer ¢ yyactkamu HauGosiee JedopMHpOBaHHBIX INopod. Kak u HOC/IeNHHE,
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YYacTKH HHTEHCHBHOH cCepHHMTH3anuu o0/MazaloT HelNpaBHJIBHON XHI006pas-
-HOH HJIM JIMH30BHAHOH (POPMOIl («MeTacoMaTHUeCKHe XKHJBI»).

. 3ejeHoBaThle KafiMbl CEPHLHTH3ALMH, IIKPHHOH OT HOJEH CaHTHMEeTpa A0
1,5—2 m, pa3BHBAIOTCSl BAO/b PY/IHBIX ¥ HEPYAHBIX XUJA H HeMHHEPaJH30BaH-
HBIX TPEUIXH; H3DellKa OHH TATOTEIOT K KOHTaKTaM TopoA. [paHHubl Kalim
o6biyHO uerkHe. Hanbosiee sipko U moBceMeCTHO CepPHUMTH3alHs MPOSIBHJIACH B
6GHOTHTOBLIX IPaHHUTAX.

KoHeuHbIM NponykTOM 3TOro mpouecca sIBJSIIOTCH KBapleBO-CEPHLHTOBhIE
nopofnl, cogepxauiye 10 15—209% xaoputa U KaJblUTa H B He3HAYHTEJIbHBIX
KOJIH4eCTBAaX HOBOOGDA30BaHHS MHKPO3E€PHUCTOTO anyJsipa, NpeHUTa U SMHIAO-
Ta. B cepuuHTO-KBapUEBHIX NOPOJAX 3a CYET KBApLUEBHIX CHEHHT-XHOPHTOB
collepiKaHHe XJODHTOBOH MpHMecH yBenqHuuBaeTcs uHoraa 1o 30Y%.

.B 3aBucuMocTH OT creneHH MNepepaGoTKH HOPOA MPHCYTCTBYET TO HJIH
HHOE KOJIHYECTBO PEJHKTOBBIX MHUHEPAJIOB.

CepuuuTH3anus NOpojA HaYHHAeTcsi ¢ HOBOOGPA3OBaHH{ CepHUMTa B NJa-
rHoKJIase. I NOJIHOTO IpeBpallleHUs1 I1arHokgaasa (oauroknasa Ne 20—25)
B MHKpOarperat CepHLHTA, COTJIaCHO NMPaBHJAY MeTaCOMAaTHYECKOrO 3aMeLleHusI,
o6beM 3a o6peM, HeoGxoaum npusHoc K, HoO u uyactuyno Al,Os. Ilpu atom
o6pasyercss HeMHOTO cBOGORHOrO Si0,, a NayO u CaO ymansitoTcs U3 peakuHH.
Nay;O moxer cBs3BIBaTbC BO BTOpHUYHOM anbbute, a CaQ — B KajbuHTe,
BCerJa CONPOBOXKIAIOLIEM CEPHLHT, 3aMellaloyil MJarHokJas.

B kBapueBo-cepHUUTOBLIX MeTacOMaTHTAaX (T. €. KOHEYHBIX NPOLYKTAX Me-
TacoMaTo3a) GHOTUT MpeBpallaeTcsl B MYCKOBHT C BKJIIOUEHHSIMH HTOJIOK DYTH-
Jaa. Hepenko B moponax HabGamopaeTcsds B3aMMHOe NpopacTaHHe MYCKOBHTa H
XJ0pHTa, 06pasyolux ncesroMopdossl no Guotury. Ilpu nosHoit MycKOBHTH-
3aluy OHOTHTA NPOHMCXOAMT MOJHOe yrajieHde H3 mnocaeadero MgO, FeO,
Fe 03, a Takxe npuBHoc HeGoabinHX KoauuecTs KoO, Al,O3 SiO; u HyO.

MgO u yactuyno FeO u Fe;O3 MoryT yuacTBoBaTh B 06pa3soBaHud MPOXJIO-
puta (CONMPOBOXKIAAWLIEIO CEPULIUT B MeracomaTtutax), FeO u Fe;O; — B 06-
pPa3oBaHUH paccesiHHON BKpPAamJIeHHOCTH MarHeTHTa M TeMaTHTa.

PoroBasi o6MaHKa OGHIYHO 3aMeIaeTcsi CMeChi0 XJOPHTa, KaJblHTa H
KBaplia, HO BCTPEYalOTCA M CepPHLUTOBBIe IiceBaoMopdo3bl. B mociaexnem
cayyae uMeJ MecTo NpuBHOC B peakuuio KoO, wacthnuno Al,Os3 SiO, u H:0.

“ Naq0, CaO, MgO, FeO, Fs03 — noutH NOJHOCTBIO YAAJISAIOTCA H3 PeaKklHH,
a TiO, coxpansieTcs in situ B BUAe HTOJIOK pyTHJIA,

KasineBblil noJsieBoit mmnat (MHKPOK/IMH) CHOCOGEeH COXPaHATLCS TIOUTH He-
H3MeHEeHHBM B NMOPOHAX, CONEPXKAlIHX Hallejo CEePUIIHTH3HPOBAHHBLIA IJ1arHo-
KJ1a3 U GHOTHT, MOJHOCTBIO NPEBPALLEHHbII B MyCKOBHT.

TIpu nosHOM CepUIMTU3ALHN MHKPOKJIHHA POUCXOMUT MPUBHOC B PEaKLHIO
H;0 u uyactnuno AlyO3. Hacte SiO: ocBoGoxk/aaeTcsi H MOXKeT BbIAAATHCS B
pune kBapua. Ms6nitox KO, ocBoGoxkaaloniuiics MpH 3TOM, WIH Y4acTByeT
B mporecce nagabHeilel CEpUUUTH3AUNH HJIH BXOAUT B COCTaB alyJsipa.

OTcTaBaHHe CEPHIHTH3ALHH B MHKPOKJHHE OT 3TOr0 e Ipoiecca B IJa-
THOKJIa3e CBA3aHO, BUAMMO, C AByMsl IPUYHHAMH: BO-NepPBHIX, C 6oJlee BEICOKOMH
pacteopuMocTbio NayO u 3HauutenbHO GoJsee JleTKOH FHAPOTH3aLHed CHIHKA-
T0oB Na, uem K (3); Bo-BTOpHIX, C TeM, YTO KaJIHEBbIH MOJIEBOH IINAT crocobeH
3aMeL1aThCsl CEPHIATOM TOJLKO 110 BO3aeHCTBHEM pacTBopoB, Genubix K (1).

B HauasbHBIE CTAAHH METACOMATHYECKOH CEPHUHTH3alUUK IpeBpalleHHI0
MHKPOKJIHHA B CEPHUHT NPensiTCTBOBAJA, BHANMO, NOBHILIIEHHAS KOHLEHTPaLHUa
K B pactBope. K KoHuy mnpolecca, 04eBHAHO, B CBSI3H C H3MEHEHUEM COCTaBa
pacTBOPOB, KOHIlEHTPauus: B HUX K najgaer, ¥ CTaHOBSITCS BO3MOXHBIMH peak-
LHH 3aMellleHUsT MHKPOKJIHHA CePHIUTOM.

Takum 06pa3oM, B LeJIOM 1/ 06pa3oBaHUs KBapileBO-CEPHIMTOBHIX MeTa-
COMAaTHTOB 3a cueT rpaHuTounoB Heobxoaum npusHoc Hp0, KoO u uactuuHo
Al1,0s;. TIpu atom NayO, CaO, MgO, FeO, Fe;O3 no/KHB HJIH NOJHOCTbIO BbI-
HOCHTBbCSI H3 JHAHHOTO YYacTKa HJM BXOAHMTh B COCTaB BTOPHYHOTO aJbOHTa,
KaJblIUTa, XJOPHTA, OKHUCJOB JKeje3a W APYTHX MHHepaJsioB, OObIYHO B HE3HA-
YHTEJNBHBIX KOJHYeCcTBax NMPHCYTCTBYIOIUMX B MeTacOMAaTHTaX.
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BriHoc SiO2 04eHb XOpOLIO COIIACYETCS C FeOXHMHYECKHUMH OCOGEHHOCTAMH
5TOr0 OKHCJ1A, C ONHOH CTOPOHBI, H YCJOBHSIMH, NpH KOTOPHIX [IPOTEKAaeT MeTa-
coMaTHUecKasi CePHIUTH3ALUsI I'PAHHTOMJIOB, -— C JAPYroi.

KBapu — eJHHCTBeHHHII MHHepaJ B H3MeHsieMBIX MOpPOJaX, KOTOPHIH He
MOXeET BHNAaAaTb M HAKAaJHMBaTbCA B YCJIOBHAX IIEJOYHOIH cpelbl, T. €. NpH

pH > 7. Bce Xe ocTa/bHble, IpHYeM Pe3ko Npeobaajalolilie MeTacoMaruye-
cK}{e MHHepaJIbl o6pa3y10'rc;1 U ABJISIOTCS YCTOHUMBEIMH KakK pa3 B YCJOBHSIX.
[EeJOYHOH M caabolue/louHoll cpenbl, T. €. npu pH > 7.

Orcroga fAcHo, 4to SiO; nomkeH pacTBOPATbCS W BHIHOCHTBCSE U3 NMOPOX A0
Tex IOp, [IOKA He BO3HUKHYT yCJOBH#A, GJaronpuaTHbE MJsi €ro OCaKIeHHUs.
[locJieaHee BO3MOXKHO MNPH JOCTHXKEHHH JOCTAaTOYHO BBICOKHX KOHIIEHTpauHH
Si0y B pacTBOpax, KOTOPHIH, SABJAAACH OKHCJIOM C SICHO BbIPaXKeHHBIMH KHCJIOT-
HBIMH CBOHCTBAMH, MEHfIET PEaKIHIO CPellbl B CTOPOHY MOHHXKEHHS ee LIEJ0Y-
gocTH. ITo-BHAMMOMY, 3TO U OCYLIECTBJAAETCS B NO3/IHIO0 HH3KOTEMIIEPATYPHYIO
¢TaAMI0 B 06pa30BaHUH MOHOMHHEPAJILHBIX KBApIEBBIX XKHJ.

Be3 u3MeHeHHus1 coxpaHsiiorcest B nopojgax MgO, MnO, TiO, #u P205, npeu;-
cTaBJAKIIHe cCO60il COBepIIeHHO HHEPTHbIE OKHCJIHL.

B ta67. 1 npuBefleHbl pe3y.IbTaThl XMMHUECKOrO aHa/NH3a CBEXKHX, HeH3Me:
HeHHbIX GHOTHTOBBIX H OHOTHTOBO-POrOBOOGMAHKOBLHIX I'DAHHTOB H KBapLeBO-
CepHLHUTOBBIX METACOMATHTOB 3a CYET HX.

Ta6aumga 1

’ Pa3snnuna (1-2) B recopom
Cpeasnne BecoBble % H3 6 npoG | Paskuua (1—2) B BecoBHX % BHIPAXMEHHH Ha | M® HeH3Me-
OKHCAHR HEHHOW MOpPOAK (B K?)
{ | 2) metacoma-
) rpanHTa | THTA NPHBHOC BLIHOC TNPHBHOC l BHHOC
SiO, 67,04 57,99 - 9,05 — 241,6
Al,O3 15.57 18,79 3,22 - 78,2 —
Fe,O4 1,73 2,67 0,94 — 23,0 —
FeO 1,88 2,10 0,12 — 3,0 —
TiO, 0,45 0,42 — — — —
MnO 0,04 0,03 — — — —
P,0Os 0,13 0,13 — — —
Ca0O 2,48 3,19° 0,71 — 19,0 —_
MgO 1,28 1,34 = - — —
K,O 3.67 6,06 2,39 — 63,8 —
Na,O 4,29 2,45 - 1,84 —_ 49,2
H,O 0,15 0.26 0,11 — 2,9 -
Il.n.o. 1,12 4,96 3,84 - 102,5 —
Cymma — - [ 11,39 10,89 294,4 290,8

ConocraB/ieHre XHMHYECKHX aHaJM30B GHOTHTOBHIX U OHOTHTOBO-POr'OBO-
OOMAHKOBBIX T'PaHUTOB C XHMHYECKUMH AaHaJH3aMH KBapLEeBO-CEPHLHTOBHIX
rPaHHTOB MO3BOJSET CHENATh 3aK/JAIOUEHHE He TOJBbKO O KaueCTBEHHOH CTOpOHE
IPUBHOCA M BHIHOCA BelIeCTBA, HO U MOACYMTATb Pa3HHIy B BeCOBOM BbipaKe-
HHH Ha OAMH KyOHUeCKWil MeTp HEeHU3MeHEHHOH NMOpOMIHL.

Kak u cnenyer n3 TeopeTHUeCKOro aHaau3a acCOLHMALMH, IIPH CepULHTH3A-
MK FPAHHTOMJAOB TMPOHUCXOAUT yBesuueHHe comepxkanuit H,O, K.O u Al,O;
B HeaHauuTeJbHBIX KomuuectBax CaO, FeO, Fe O;. I[Tocnennee xopolo corna-
CyeTcsi ¢ MHKPOCKOMHYECKHMH Ha6JI10/leHHsIMH, MOATBEPKAAIOUINIMH MOCTOSH-
HOe NPHCYTCTBHE KaJIblJHTA B METACOMATHTax B KOJHYeCTBAX, HCKIIOYAIOUIHX.
TOJIEKO MECTHOE NPOUCXOXJeHHe Ca0. BeiHocsiTcss U3 nopog Tosibko SiOp H
Na:O, npuuem nepBeIii BeCbMa 3HAYHTEJIBHO.

XapakTepHO, YTO CyMMbl NPHBHOCA M BblHOCa OdYeHb G/M3KH. Ilockosbky
B BECOBOM BBLIPa)KeHHH NMPHBHOC H BHIHOC ITOYTH YPaBHOBELUIHBAIOTCH, pa3HHUIA
B YIeJbHOM Bece CBeXell M LEJIUKOM H3MeHEeHHOH MOopoAbl He MOXeT ObTh
3HaunTebHOH. JleficTBHTe/IbHO, O NaHHBIM aHa/IH3a, OHA JeXHT B Ipelejax
COTHIX JoJieii MPOLEHTa B CTOPOHY YBeJHMYeHHs B MeTacoMaruTax (Tabi. 2).
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OxasrkiBaeTcss BMeCTe C TeM, YTO MeTACOMATHTH OGMAalOT 3HAYMTEJBHOL
TIOPHCTOCTBIO, B MOJTOPA pa3a MPeBHILIAIOLIel TOPHCTOCTb IPAHUTOB (TabJl. 3).

Takum 06pa3oM, CepHIUTH3ALMSI TPAHMTOMAOB TPEACTAB/IsSET COBON MeTa-
COMAaTHYeCKHI MPOLECC 3aMeLIeHHsT BeC 3a BEC, HO C HEKOTOPLIM YMeHblIeHHeM
o0beMa, JIMLIb YaCTHYHO KOMIIEHCHPYEMOTO MPHCYTCTBHEM OCAXKIECHHBIX MHHe-
pasoB (KaJbliUTa, MArHETHTA, FeMAaTHTa, HHOTAA CYJb(HIOB).

OueBuaHo, 3nech Mbl HMeeM [eJo C SiBJeHHeM «AH(dY3HOHHOH MeTacoMa-
THYECKOH [ECHIHKAUMH» TPAHHTOHIOB, CONPOBOXKAAKLIeHcs yMeHbLIeHHeM
ofbeMa NOPOAB M RO3pacTaHHEM

Ta6anua 2 otHomrenust Al : Si or 1:4 po 1:3.

Cpeamut nec w3 | - YBeaunuenne comepxkanus AlO;
ZBYX TpOG asmmua (1-2) B METAaCOMATHTAX, B CUJ1y €T0 HHepT-
B 2/cM3 B 2/CM .

Bec npodu HOCTH MNPH MeTacoMaTHYecKHX INpo-

1) rpa- [2) MeTa | ypeny. | ymert- 1eccax, sBJsAeTcs, BHAHMO, CJeA-

HuTa (COMATH-) venne | wenue CTBHEM He MPSMOr0 INpPHBHOCA

THAPOTEpPMaMH, a pe3yJbTaToM 060-

¥V neabuuii 2,675(2,7451 0,07 | — raleHHs1 TOPOABI BCASACTBHE HHTEH-
O6vemnuit  |2,595{2,625| 0,03 | — cHBHOrO BbIHOCca SiQ);.

Ta6anua 3 2. lleonunrTuszanusa

ITpoleHT nopucTocTH rpaHuTa 2,99 HaGmonaemeiit cayuait neonnTu-
Cpennee u3 aByx npo6 Meracomatura | 4,35 ~ 3dIHH IDAHMTa NPEACTABJIsIET WHTE-
pec B CBA3H C T2M, 4YTO OOBIYHO
HeOJUTH3ALUHA CUHTAETCS SIBJEHHEM,
XapakTepHbHIM AJ51 60KOBBIX H3MeHEHHH B OCHOBHBIX NMOPOAAX.

Ileonurusauus, conpoBoxnaeMmasi KaJbLUTH3allMel, LIMPOKO Pacnpocrpa-
HEHAa HA TePPHTOPHH MeCTOPOXKAEHHS, HO, B OTJIHYHE OT CePHUUTH3AUUH, He
3axBaThiBaeT GO/bIIUX OGBEMOB NMOPOJ, OTPAHHUHBASCH TPEIIMHAMH M He3Ha-
YHTEJbHbIM 3aMellleHHeM TOPOJ B CTOPOHBI OT TPEILMH.

B nnaruoknase neosnnt o6pasyer TOHKHe BHIEJEHHA IO CHAaiiHOCTH HJIH
‘HenpaBUJIbHBIE NIITHA, OOBIYHO COCPeNOTOUeHHBIe B EHTPAIbHBIX YacTSIX 3epeH.
KanueBrii mosiepoil mmnat o6bIYHO He 3aTparuBaeTcsi ueoauTH3auued. MHoraa
'MOXHO HabJI01aTh, YTO OH OCTAETCs COBepPLUIEHHO HETPOHYTHIM, a BKJIIOUEHHBIC
E HeM 3epHa IVIarHoKJa3a MOYTH LeIHKOM 3aMelLaloTCs LLeOJNHTOM. 3aMeleHe
KaJIHeBOTO MOJIeBOTO IImara IleoJHTOM HabJiofaeTcs B peAKHX CJaydasx
BIOJIb CEKYLIHX ero LeOJHTOBHIX XHJIOK. DHOTHT HHKOIJa He COAEepIKHT HOBO-
-06pa3oBaHuil 1eoqHTa. B 11eOMHTH3UPOBAHHBIX MOPOAax OHOTHT 3aMellaercs
XJIODHTOM U Ka/JbLUUTOM. B KBaplie neoluT pasBHBAeTCsl TOJbKO IO TPELIHH-
KaM KaTakJjasa.

IMo onTHUECKHM CBONCTBAM M XHMHUYECKOMY COCTaBY LEOJIMT ONpPeAesercs
KaK MOYTH YKCTO KajbliUeBas PAa3HOBHAHOCTH JOMOHTHTA. OH Bcerga compo-
BOXK/IA€TCs KaJbIUTOM, OTHOCHUTEJbHO KOTOPOTO B BO3PACTHOM OTHOLUEHHH
ABJAETCA Bceraa 6ojiee paHHUM MUHEDPAJOM. ’

CpaBHHTe/IbHOE COIIOCTaBJeHHe XHMHYeCKHX AaHaIM30B HeH3MEeHEHHBIX H
HEONHTH3HPOBAHHBIX TPaHUTOB yKasmiBaeT Ha mpuBHoc H,O, CaO u Fe,O3
M YaCTHYHOe BbILIeJauYHBaHHE BCEX OCTaJdbHBIX OKHCJOB.

IlenuTH3alHst TPAHUTOB INpeACTaBAseT cOOOH Npolece, NPOTeKalolHil B
TIOBBILLEHHOILEJIOUHOH cpejle, ob/azaloileil BLICOKHM OKHCJHUTENbHBIM MOTEH-
LIHAJOM H XapakTepHsylollieiics MHTeHCHBHBIM npHBHocoM CaO.

3. MlpedHuruszanusd

[penuTHsaukst W 3NMAOTH3ALHMsE NPEACTABJAAIOT CO0OH BTOpPOCTENEHHbIE
Rpollecchl B MPaHUTOHAAX pyAHoro mogs. OHH YacTo CONPOBOXKIAIOT APYyT
JpYTa, HO MPOMCXOASIT H B PAaHHTAX, M B KBapleBbIX CHEHHT-IHOpHTax. Ilpe-
HHT 00pa3yeT B NOPOJAX NPOKHIKH, LleMEHTHPYeT MHKPOGPEKYHH H MeTacoMa-
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“THYECKH 3aMelllaeT HX, B IJArdokjgase pa3BHUBAeTCA B BHAEe MeJKHX MATeR,
-OpPHEHTHPOBAHHBIX IO CMafHOCTH.

KajueBblil 1n0JieBOH LIMAaT MOXKET CJerka 3aMelllaTbCst IPEHHTOM TOJIBKO
NpH HaJMYHH CeKyHieil NPEeHUTOBOH KHUJIKH MO ee CTOPOHAM; GHOTHT B NpEHH-
TH3HPOBAHHLIX NMOPOAAX OOLIYHO IIEJMKOM XJIOPHTUSHPOBAH M COJEPMKHT CHra-
poo6pasHble BKJIOUEHHs] MPeHHUTa, BBITAHYTHIE M0 CNafHOCTH.

ONHAOTH3AUMS SIBJISETCS XapAKTePHbIM H3MeHeHHeM KBapLEBBIX CHEHHT-
JHOPHTOB, Gojiee OOBIYHBIM JJISI HHX, YeM CEPHIUUTH3ALHA U XJIOPHTH3ALMHA.
B rpanuTax HOBOOGPa30BAHHA NHAOTA HAGJIOAAIOTCA PENKO H B HHUTOMHBIX
KOJIHUECTBAX.

OnuaoT 06pasyeT XKHJIKH M Da3BHBaeTcs MeTacoMarudyeckd., [Ipu MHKpoO-
CKOMNHYECKOM H3YYeHHH ULIH(OB HOBOOGPA30BaHHA 3MHAOTA YCTAHABJIHBAIOTCS
B MJIaTHOKJ/a3e H TEMHOLBETHHIX MHHepaJaX; KaJMeBhlil 1oJIeBOH winmaT 06bIYHG
He SNMHIOTH3UPYeTCs.

CpaeHuTe/IbHOE COMOCTABJIEHHe XHMHYECKHX AHAJH30B CBEeXKHX H NpeTep-
MeBILUX MPEHHTH3ALHIO H SMHAOTH3AIHIO MOPOJ TO3BOJSET 3aKJIIOUHTh O MPHUB-
Hoce OKHMCH kese3a H CaO U YacTHYHOM BBIHOCE BCEX OCTaJIbHBIX KOMIIOHEH-
-TOB IPH HeMeHsOMmeMcs cofepxanuu SiO,.

CnenoBaTe/IbHO, NPEHUTH3AlMA U SMHIOTH3ALMA SIBJASIOTCS IIPOLECCaMH
CYIIECTBEHHO KaJIbI[HEBOTO METacoMaTo3a, HO, B OTJIHYHe OT LEeOJHTH3alHH,
IpoTeKaloT 6e3 MOIJIOWIEHUsT BOABI H YIVIEKHUCJOTHI, T. €. B YCJIOBHAX OGoJee
BBICOKHX TeMHOeparyp.

BoiBoabl

1. CBsisb MeTacoOMaTHYECKUX MPOLECCOB C TPEIHHAMH M TPELUHHHBIMH 30-
‘HAMH, C MAaKCHMaJIbHOH ILIHPUHOH MeTacoMaTHYeCKHX OpeoJyioB A0 1,5—2 M
H OIHOBPEMEHHbIM OTCYTCTBHEM MeTacOMaTHUeCKHX HABJEHHH TaM, rie Her
KaKHX-JHO0 TpPellyH, MO3BOJfAeT KJAacCHHIHPOBATL 3TH Mpolecch Kak Aug-
(Y3HOHHYIO METAaCOMAaTHUeCKYl0 30HAJBbHOCTb, NPOTEKAIOILYI0 B OJHOPOIHBIX
110 COCTaBY NOPOJAX B YCJIOBHAX HeGOJbIINX TVyGHH (NMPHCYTCTBUEe NMyMIed-
JIMHTA W NPEHHUTa) W CPeJHUX HJIH HH3KHX TeMIepartyp.

2. Moryr GuITb BhJeJeHbl ABa BHAa NMPOAYKTOB AHG(Y3HOHHOro MeTaco-
‘MaTO3a: MeTacOMaTHUeCKHe XKHJbI, BO3HHKAIOLIYe NPH HHTEHCHBHOM 3aMellle-
‘HHH CEPHULHTOM HauGoJjiee APOGJEHHLIX H NepeTepThix NMOpPOJA, W MeTacoMaTH-
‘yeCKHe OpPEeOJIbl, HJIH 30HBI, Pa3BHBAIONIHeCS BAOJb TPelHH, He3aBHCHMO OT HX
IIUPHUHBI U COCTABA KMJIBHOTO BHITOJHEHHs.

3. BospacTHble B3aMMOOTHOLIEHHSI TPEHHTH3AUMH M CEPHIHTH3ALUUH HesdAC-
Hbl BBHY MOCTOSIHHOM MPOCTPaHCTBeHHOI 060COG/EHHOCTH WX JAPYT OT JApyra
M HEBO3MOXKHOCTH COMOCTABJIEHH .

Leonutnsanys sBaseTcd HanGosee O3{HHM NPOLECCOM, HAKJ/a{BIBAIOHM-
CSl HAa CEPHUMTH3UPOBAHHBIE MOPOABI TTOCJE NPOSABJIEHHA OJHOH H3 MHTEPMHHe-
paJIH3allHOHHBIX TEKTOHHYECKHX (has.
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N3BECTHA AKAIEMUHU HAYK CCCP

CEPHA TFOJOTHYECKAS
1957, 2 9

B. H. PEXAPCKHH

O BOSMO)XHOCTH NMEPEOTJIO)KEHHSA CYJIb®HOOB
B FTHNOTEHHBIX YCJAOBHUAX

B cTaTbe ONMMCHIBAIOTCA B3aMMOOTHOILEHHS MEXAY CYJAbQHIHBIMH MXHAAMH
H PelKOMeTaJbHEIMH NpOXKHIKaMH. IIPHBOAATCA HaHHble O PACTBOPEHHH H Ya-
CTHYHOM TNEPEOTJNONKEHHH CYNb(HIOB THAPOTEPMANBHLIMH pACTBOpPaMH. Bhl-
CKa3HBaeTCsl NPeANoJIOKEHHe O COCTaBe 3THX THAPOTEPMAJbHBEIX pPacTBOPOB.

B3auMoOTHOIIEHHA MeXAY CYJbGUIHBIMU XKHIaMH H CeKyHIMMH HX PEIKO-
METAJbHBIMH TPOXKHJIKAMH H3y4aJHCh MHOIH HAa Pas3/IMYHbIX PYIONpPOSBJIEHHSX
B Joro-sanagHoix orporax Ceeeproro Tsue-Illans. B atom paiioHe YIOMsIHYTHIe
KUJIbBI B NPOXHJKH 3aJleraloT TNPEHMYUIECTBEHHO B H3BePXKEHHBIX IOpOJAax
KHCJIOTO €OCTaBa, KoTophle, corsiacHo AaHHbiM H. Il. BacuibkoBckoro (4),
OTHOCATCA K BepXHeNaJse030HCKOMY BO3pacTy.

Cyab¢unHBe XKHJIBI HMEIOT, KaK NPaBUJIO, CEBePO-BOCTOYHOE NPOCTHPAHHUE
H KpyToe nafeHde. JIIHHA HX JOCTHUraeT HECKOJBKHX METPOB, MOLIHOCTH — He-
CKOJIbKUX caHTuMeTpoB. OHH ClIOXKeHbI TVIaBHBIM 06pasoM ITHPHTOM, KeJesH-
CTHIM c(rajleDHTOM H TaJieHHTOM; DeXKe COZepKaT apCeHONHPHT, 6aeKayi0 py-
Ay, XaJIbKOMHPHT, MapKasHuT, KBapl, aHKepUT. MuHepasbl B Tejle XKHJ pac-
npefesieHbl HepaBHOMEPHO H OGBIYHO HAXOAATCA APYT C APYroM B AOBOJBHO
TECHOM cpacTaHHH. B OTAe/NbHBIX yuacTKax KHJbI HMeOT MOHOMHHepaJIbHHIM
coctaB. B 3THX MecTrax OHM NpeJCTaB/eHb! NHPHTOM, JKeJe3HCThIM casepH-
TOM WJIM apCEeHONHPUTOM.

PenkoMmera/bHble MPOMKHJIKK Yallle BCETO HMEIOT NPOCTHpaHMe, GJHM3KOe K
MEePHAVOHAJbHOMY, H NMPOCJAEKHBAIOTCA MO NPOCTHPAHHIO H NMaleHHIO Ha He-
CKOJIbKO JelMeTpoB. MoluHocTs ux xojebiercs ot 0,2 no 1,5 cu. Ilpoxuiaku
CJOXKEHBl KAaJIbIIUTOM, [THPUTOM, TaJeHHUTOM, CBETJIBIM C(haJepHUTOM, XaJbKOIH-
PHUTOM, apCEHOMHPUTOM, CEPHULUTOM, KaJbLHTOM, KBapleM, aHKePHTOM, XJIOpH-
TOM, (PJIIOOPHTOM; MECTaMH 3HeCh BCTPEHAIOTCA TaKkKe MoJuOAeHHT U ApY-
rde MUHepaJHl.

B yuacTkax WIHPOKOro pa3BHTHSL CyJAbQHIHBIX KHJI ¥ pPeAKOMeTasbHBIX
IPOXUIKOR OBIIO OOHADYXKEHO, UTO MOCJAe[HHe NepeceKaloT Cy/bQuIHble XKHU-
Jbl B PA3JUYHBIX MECTaX U TPH 3TOM XOPOLUO NPOCJEKHBAKWTCA Kak B Npexe-
Jax HX, TaK 4 BO BMeIlaloUIHX NMopoaax. B nopoaax peakomeTaJbHble IMPOXKHII-
KH CJIOXKEHH! I'V1aBHBIM 06pa3oM KalbUHTOM. B CyJbQUAHBIX KHAaxX coAepiKa-
HHe CyJbMOHIOB B NMPOXKHIKAX Pe3KO YBeSIHYHBAeTCs, a KOJHYECTBO XKHJbHBIX
MHHEPAJIOB 3aMETHO yMeHbIuaetcsi. MosMGIeHHT pacnpefiesieH B MPOXKHIKAX
#HanbGoJee paBHOMEPHO IO CPaBHEHHIO C APYrHMH MHHepaJiaMH.

OcoBeHHHO HHTEDeCHH MeCTa, B KOTOPhIX (HKCHpyeTcss nepeceyeHHe
peaKOMeTaJbHEIMH TIPOXKHJIKAMH MOHOMHHEPANbHBIX YYaCTKOB CYJbQHAHBIX
KHJI, TAK KaK 3leCb HauboJiee 4eTKo HabJofaercs He TOJbKO OGOralieHHe
cynbhHUAAMH pelKOMETaNbHBIX MPOXKHJIKOB, HO H CBSI3b MeXAY MHHEpaJOrH-
YeCKHM COCTABOM TeX H JpPYTHX.

Jsis BHISIBJIEHHST 3aKOHOMepHOCTefl pacnpefeseHHss MHHEpajoB B PeAKo-

44



MeTaJbHbIX TIPOXKHJIKAX M 3aBHCHMOCTH COCTaBa INOC/AEIHHX OT MHHepaJIorH-
qeCKOTO COCTaBa CYJNb(MUAHBIX XU/ HAMH H3yYa/Jych NPEeHMYILeCTBeHHO MOJIH-
poBaHHLbIE mnge B wrypn. Ocoboe BHHMaHHe IPH 3TOM ofpaliajnoch Ha
B3aHMOOTHOLLUEHHA MeXAY MHHepaJaMH pelKOMeTaJbHBIX MPOXKHJIKOB, C OJ-
HOH CTODOHBI, H IIHPHTOM, XKeJIe3UCThIM C(PaATePUTOM H apCEHOMHPHUTOM CYJlb-
HUAHBIX KHJI, — C JPYroH, IOCKOMbKY, Kax ObLIO YXXe OTMeYeHO, HMEHHO
3TH TPH MHHepajia B OO/JBUIMHCTBe CJy4aeB CJaraloT MOHOMHHepaJ/ibHble yua-
CTKH CYIbMHIHBIX XKHJI.

[uput U apceHOMUPHT 06PasyioOT B Cy/IbQHIAHBIX XKHJIAX arperaTbl pasHo-
3epHHCTOTO CJI0XKEeHHs], pexKe HeNPaBUJIbHOH (DOPMBI BbIIe/EHHST H TOJbKO HHOT-
Jla KPHCTAJJbl. 3epHAa M KPHCTa/VIbl MHPHTA H apCEHONHPHTAa Ha KOHTAKTe C
MHHEDAJIaMH DeJKOMEeTaJbHBEIX NPOXKHIKOB Pa3beleHbl U 3aMelleHbl I1aBHbIM
o6pa3oM KapGOHAaTOM M FajleHHTOM, HaxoOIfIMMHCSA B NapareHHofi ! accouma-
[(MH C KOJJIOMOP(HBIM ITHPHTOM, CEPHIHTOM, aJbOHTOM, KBaplieM, XJIOPHTOM,
(AIOOPHTOM, MEJIKO3EPHHCTLIM apCeHOMHPHTOM, MOJIHGAECHHTOM H peXe ApY-
ruMu MHHepasaMu (¢ur. 1 n 2). Cocrae kKapGoHaTa, 3aMeNIAOIero MUPUT H
apCeHONHPHT, CYLIECTBEHHO aHKEPHTOBLIH, a KapGoHaTa, cjaralmouiero peako-
MeTaJlbHble TPOXKHJIKH, KajapuutoBhill. OGorameHdHe KapGoHaTa CHIEPHUTOBOM
MOJIEKYJIOH MOXeT ObITb O6BACHEHO B JJAHHOM Cllydae BO3JeficTBHEM Ha HUPHT
11 apCeHOTNHPHUT peIKOMeTaJJbHOTO PACTBOPA, CPAaBHHTEJNbHO GOraToro aHMoHaMu
'yTOJIbHOH KHMCJIOTH. 3aMellleHHe KPHCTAJ/UIOB NHPHTAa H apCeHOMHPHTA HHOrAa
HeT HACTOJbKO HHTEHCHBHO, YTO IO 5THM MHHepaJjaM o6pasyloTcsi INCEeBIO-
Mop¢03bl KaJblHTa H TajleHHTa, NPH 3TOM OKOJO Da3beleHHBIX 3epeH apce-
‘HOMHPHTA H B HECKOJbKHX MHJIMMETPax OT HUX B KaJjlblHUTe OTMEYaloTCs
BKJIIOYEHHs] KOJJIOMOP(HOrO TNHPHTA, Haxolsllyecss B TeCHOM CpacTaHHH C
MHKPOCKOITHYECKHMH BBIIe/ICHHSIMH apCceHONHpHTA.

B3auMOOTHOIIIEHHs MeXAYy TeMHEIM casepHTOM H MHHepaJaMH pelKoMe-
TaNbHBIX MPOXHJIKOB NPHMEPHO TaKHe Ke, KaK U Y NHPHTA M apCEeHOMHPUTA.
[MpaBra, chasepuT HeCKONBKO B MeHblHell Mepe, 4eM IIHDUT H aPCEHOMHPHT,
‘pasbelleH Ha KOHTaKTe ¢ MHHEDaJaMH pelKOMeTaJbHbIX MPOXKHJKOB H, KpoMe
‘Toro, MocjeqHHe He oGpa3syioT mo HeMy nceBromopdos. Hanbonee uacro xe-
JIesHCTBI caJiepHT 3ameljaeTcsi AHKEPHTOM U KaJbLUHTOM, COAepKaLIMMH
MeJIbYaiiline BKJIIOYEHHS KOJIOMOp(GHOro NHPHTa, cBeTyoro cdaJsepura, rase-
HUTa U Dexe cepuuHnTa, aabbuTa, KBapua (dur. 3). XapakTepHo, UTO CBETJbIi
casepuT Haba10]aeTCsL TOMBKO B TOf HaCTH pelKOMeTa IbHbIX NPOXKHJKOB, Ile
Kap6oHAT HHTEHCHBHO 3aMelllaeT JKeJe3HCThiA cdasepur. Caeayer, no-BHIH-
'MOMY, NpeAnoJiaraTh, YTo CBeTVIBIH chajiepUT U BCTPevaloluiicss BMecTe ¢ HUM
KOJIJIOMOPGhHBII MUPHT SBJSIOTCS TNPOAYKTAMH pAa3JIOKEHHSI KeJe3HCTOro
chanepHTa nox HeflcTBHEM pefKOMETaJbHBIX PAacTBOPOB.

OuepenHOCTh 0Gpa30BaHUA MHHEPAJIOB, Pa3BUBAIOLIUXCS 1O MHUPHTY, apce-
‘HONHPUTY H KeJIe3UCTOMY cdasiepuTy, ONpefe/nTb KpaliHe TPyAHo. MoxkHO
JAHLIL FOBOPHTb O TOM, uTO NpH (POPMHPOBAHHH PeAKOMeTaJbHbIX MPOMKHIIKOB
TIePBEIMH BBIIEJSJHCh aHKEPHT, KaJbLUMT, CePHLHT, aJbOMT, KBapll, XJOpHT,
(MTIOOPHT, OKHCJIBI TSIXKeJIBIX METaJIIOB; HECKOJIBKO I103Xe — TaJIeHHT, MOJHG-
JAEHHT, XaJbKOIHUPUT, 8 3aTeM KOJJIOMOP(MHHIH MHPHT, MEJIKO3EPHHCTHIH apce-
HOIHPHT H CBeTabd chanepur.

IlpuBeneHHBle JaHHBlE CBHAETEJILCTBYIOT O TOM, YTO PACTBOPHI, H3 KOTOPBIX
-06pa3oBaNuch pelKOMeTaNbybie TIPOXKUIKH, 0OYCJOBH/IH pasbelaHde pPaHHEro
IHPHTA, aPCEHOMHPHUTA, JKeJIe3HCToro cdasepuTa U 3aMellleHMe Ha3BaHHLIX MH-
HepaJIoB MHHepaJaMH PeIKOMETANbHBIX POXKHIKOB. DTH AaHHBIE MOKA3bIBAIOT
‘Takxe, YTO BOIH3H KOHTAKTOB C NepedyHC/eHHBIMH Bblllle TpeMsi MUHepaJaMH
pelxoMeTaJsbHble MPOMKHJAKH COAepXKAaT B 3HAYHTEJbHEIX KOJHYECTBax KOJJIO-
MOpP(}HBII THPHUT, aPCEHOMHPHUT H CBETJABIH casepHuT. '

KonnuecTBeHHble mnoacueTsl KOJIOMOPGHOTro [HPHTA, apceHOMHpUTa H
CBeTJIOro casiepuTa B PEIKOMETAJbHBLIX NMPOXHIKAX MO ILIH(aM TPHBEJeHE!
B Ta6a. 1.

! TepMun <«mapareHnne» npumensierca no A. T, Berextuny (1).
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Ta6aunya 1

Pacnpenesenne KoinoMOpGHHOro nHpHTa, MEAKO3EPHHCTOTO ApCEHONMPHTA M
CBETAOTO CHanepHTa B PEAKOMETANbHBIX MNPOKHIKAX, CEKYIHX

CyaAbguaHble WHAbl (B %)

KonnuecTBenHoe conepxanne
MHREPAJIOB B PeAKOMETAaMIbHNX

DPOXHAKAX
Haspanme muuepanos, cna- Haspauue m
. HHEDPaNOB -
FAION{HX MOHOMHHEpaJIbHbIe KOMeTaJbHbI X n‘;,om",ﬁeo;; B npenenax
YYACTKH CYAbQHARLIX KHA MOHOMHHEDaAb- |gq gyematonieh
HEIX YY8CTKOB nopoze ’
cyAbPUAHBIX
KHHA
IMupur Konnomopduuifi nuput 30—60 1-5
Henesuctriii chaneput CeeT/nil cdanepur 2—15 0—-0,5
Apcenonupur MeKO3epHHCTHIT apCeHONHPHT 0,1--0,5 -

M3 Ttabavubl BHAHO, YTO KOJJOMODPGHBLIH IHPUT, apCEHOMHPUT U CBETBIH
chaseput B peAKOMETabHbIX NPOXHUAKAX IIHPOKO PAa3BHTHL B Mpeesax CyJb-
¢unHbix xkui. Ilo Mepe ynaneHus ot cyAbPUIHBIX XKHJ B CTOPOHY BMeEIAIOLIUX
NOPOA B MPOXKHJIKAX PE3KO YMEeHbIUAeTCsi KOJHYECTBO YKa3aHHHIX TPexX MHHe--
paJioB.

Takum o6pasomM, akTUdecKHil MaTepHasl, HU3JOXKEHHBIH BHILIE, TIO3BOJAET
BbICKA3aTb NPeANOJOXKeHHe O BO3MOXHOCTH PAaCTBOPEHHs] H YaCTHYHOTO Tepe-
OTJIOJKEHHUsI TUPHTA, apCeHONMHPHTA H cdajiepuTa FHIPOTEPMAJbHBIMH PaCcTBO-
paMH, H3 KOTOPBIX (POPMHPOBAJINCH PEAKOMETAJIbHbIE TIPOXKHIIKH.

¥ Hac KpaiiHe MaJlo JaHHBIX, YTOOE MOXHO G0 GoJiee UM MeHee NOCTO--
BEPHO XapaKTepH30BAaTb XUMHUUECKHH cOCTaB pacTBOpoB. [IpHBeleHHOe omnuca-
HHe TIPOAYKTOB 3aMelleHUsl CYJb(PHIOB MHHEPAJbHOTO COCTaBa MNPOKHJIKOB,
a TakKe NMPOCTPAHCTBEHHOe pachpejeseHHe MHHEPAJNOB B HHX IMO3BOJIAIOT TO-
BOPUTD JIMIIb O TOM, YTO 3TH PaCTBOPHl HMEJH CPABHHTEJNbHO BBLICOKYIO KOH-:
LUEHTPAIHI0O AaHUOHOB YTOJIbHOH KHCJOTHI H COAepKaau HaTpu#l, Kajauil, Kajb-
nuil, MoJqubaeH, CBUHEL, XeJe30, Melb, IUHK, MBILIbAK, KpeMHUH, aJIOMHHUH,.
({pTop, a TakxKe ypaH, UHPKOHHUH, Gapuil, Gepunanii, cepedpo, docdop, cyppmy,
peHuil, Topuil, CkaHau#, UTTPHIl, 0J10BO, HHOOHUH, THTAH, BUCMYT, ra/UIUil H TaJ-
Juil, oOHapYKeHHble XHMHUECKHMH, CIeKTPaJbHEIMH M PeHTIeHO-CIeKTPalb-
HeIMH aHagauzaMu (aHaautuku T. JI. Tlokposckasa, JI. H. Wuauuenko u
J1. A. BoponoBa, UTEM AH CCCP).

Uro kacaeTcs KOHLIEHTpalliM cepsl B PeJKOMeTaJbHOM PacTBope, TO OHA
OblJia HEBBICOKOH, HO BCE XKe JOCTATOUHOH Ajia oGpa3oBaHus MOJHOAEHHTA,.
HaGJIIOJAICILETrOCs] B PEJIKOMETANBHBIX NPOKHAKAX HE3aBHCHMO OT TOTO, CEKyT
JIH OHH WJIH He CeKyT cy/abduanble kuipl. CoaepxaHie HOHOB Cepbl H, HAPARY
¢ Hel, Keje3a, IHHKa H MBIIIbSIKA B pPeAKOMETaJbHOM PacTBOpe NOBHILIAJIOCH.
B Npenesiax CyJAb(UIHBIX XKHJ 3a CUeT PACTBOPEHHsT MHHEPAJIOB, COAEPKAIIUX
yKasaHHble HOHBI. B JloKaJBHBIX yyacTKax pacTBopa KOHLEHTPalHs HOHOB
cepbl HHOTIa HACTOJBKO BO3pacTaJa, YTo 0Ka3aJoch BO3MOXKHBIM 06pasoBaHHe:
BMeCTO GeJHBIX cepoil MHHepaJsioB GoraThix efo. Tak, accouuanuss KyGaHHT —
XaJIbKOIMUPHT, HAGMIONAI0LAsACS B LeHTPaNbHO yacTH 3epeH cdasepura, cMe-
HAETCS Ha KOHTAKTe UX C KapGOHATOM H NHPHTOM PeJKOMEeTaJbHbIX MPOMKHIIKOB
accouuanyeil TUPUT — XaJAbKOIMHPHT.

Heckosbko cj0B 0 HaTpud ¥ Kajnuu. Ha mpHcyTcTBHe B pacTBope KaJius
MOXKET YKa3biBaTh MEJKOYEIIyHYaThlii CEPHIUT, KOTOPbIi HAXOZHTCA B TECHOM
CpacTaHHH ¢ PYAHBIMH MHHepajsaMu. CepHUHT HAG/I0AaeTCA HEMOCPeNCTBEHHO!
B PEKOMETAJbHBIX NMPOXKHJIKAX H CJ1araeT B UX KpaeBbIX YacTAX MHKPOCKOIH-
yeckKHe ano@usbl U 0TOpoukH (¢ur. 4). OcoGeHHO NoKasaTeseH TOT (akr, 4To:
a KOHTAKTe C OMHChIBA€MbIM CEPHIMTOM HaObJIofaeTcs NMepeKpUcTaIu3anus
KPYNHOUeIlyi4aTOr0 MeTacOMaTHYEeCKOTO CepuIUTa ¢ o6pasoBanuem GoJee:
MeJIKO3EPHHUCTBIX ero arperatoB. Kakux-au6o APYrux accouxaldii MHHEpaJoB:
MPH 3TOM He BO3HHKAeT.
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O6 H3BECTHOH KOHUEHTPALMH HAaTPHsT B PAacTBOpPe MOXKET CBHAETENIbCTBO-
paTb, HAPALY C HaJMYHeM a/JbOHTa B PENKOMETAJIbHBIX MPOXKHJKAX, IIHPOKoe
pa3BHTHE HOBOOOPa30BAHHOTO «IIAXMAaTHOTO» aJabGUTa 2 10 MUHepasaM MOPOJ,
gMeLIAIOLIHX 3TH NMPOKHJIKH, OCOGEHHO 1o 0J1HroK/1a3y. HoBooGpasosanus npu-

pOUYEHBI KaK K JIeKaueMy, TaK U K BUCAYeMY GOKaM peIKOMETaJNbHEIX NMPOXKHII-
xoB. B TecHoM cpacranuu ¢ anpGuUTOM HabJaiofaeTcss Kap6oHat (nReoGanaer
Ka/bIUT) M HHOTAA pyAHble MHHePaJsibl, XapaKTepHble [l PeAKOMeTaJbHBIX
NPOXHMJKOB (¢Hur. 5). )

Ha6monanuce oTae/bHBle CyYaH 3aMellleHHss HOBOOGPA30BaHHbLIM aJbOH-
TOM, MEJIKOYEIIYHYATHIM CEPHIUTOM H PYAHBIMH MHHEpPaJaMH MOPOACOGPasyIO-
wero KBapua. IIpu stoM anb6ur pasBHBaeTcsa IJIaBHBIM 06PasoM B BHJe TOH-
KHX OTOPOYEK MO NepHpepuyecKOl YacTH pasbeleHHbIX 3epeH KBapua (¢ur. 6).
HeT cOMHeHHs, YTO B JaHHOM CJyuae pasbelaHHe KBapila CBA3aHO ¢ BO3Jel-
CTBHEM HA HEro peJKOoMeTaJbHBEIX LIeJOULCO/ePIKAlIMX PacTBOPOB, oA AeHCT-
pHeM KOTODHIX YacCTh KpeMHe3eMa B BH/e CHJHKATOB LIEJOYEH INepexoAusa B
pacTBOp, @ HA ero MecTe OTJarajuch pyaHsle MuHepajel. A. JI. I'enkun (5),
u3yuas pasbelaHHe KBaplla B Cy/JbGUAHBEIX pyAax, Takxe OTMETHJ, 4TO, MO
Bcell BEPOSITHOCTH, OHO CBSI3aHO C COJepIKaHHeM Liesoueil B BO3LEHCTBYIOIEM
na keapu pactBope. [locienuuii otHeceH A. JI. ['eHRfiHEIM K OCTaTOYHOMY
cyJIb(MHIOHOCHOMY PacTBODY. « )

Ha ocHoBaHHM H3/10)KeHHOTO MaTepHaJa eCTh OCHOBaHHe NpeANnojarartb,
yTO OMNHCbIBaeMble peJKOMeTaJibHble pPacTBOPHI MO CBOEMY XapaKTepy MOLyT
GBITb, XOTSt H C HEKOTOPOH YCJIOBHOCTHIO, OTHECEHBI K KapOGOHATHO-ILEJOUHBIM
pactBopaM. B nocaeanux, kak wusBecTHo M3 paGor A. . DBerextuna (2),
H. U. Baoka (3), b. B. Hekpacosa (6), A. A. CaykoBa (7), B. B. lllepGuan
(8), yctHoro coobuienusi A. M. IlepenbMana W Apyrux, yNOMsHYTbIE HAMH
3JIeMeHTh! SIBJIFIOTCA B TOH WJIM HHOII Mepe MOABHKHbIMH. '

He nck/0ueHO, YTO HEKOTOpBIE TAMKEJble 3JeMeHThl NepeHOCHIHCh B BHAe
KOMIIJIEKCHBIX COeIHHEHHH, COAePKalUHX HOHbI YrOJBbHON KHCJIOTH H LIeJOYHHX
MeTaJ10B. BO3MOXKHO TakiKe, 4TO OTHeJIbHBlE 3JIEMEHTHl MHTPHPOBAJU U B BH-
ne GoJiee MPOCTHIX COeNHHEHHI], B COCTAB KOTOPBIX BXOJAWJIH HOHBI HJH YrOJib-
HOM KHCJIOTBI, HWJIH MIeJouHbiX MeTajios, THnma Ca(HCO;:), uan KyMoS,
i APYTHX.

Ha onpenenenHoit crynent MetraMop¢usma THAPOTEpPMaJibHBElE PacTBOPHI
MPOHUKAJH B 30HBI TPELIHHOBATHIX NOPOA. B 3THX yCJIOBHUSIX YyrOJbHAsH KHCJIO-
Ta, CONIAaCHO 3aKOHY AENCTBYIOIINX Macc, pasjarajach, BblAe/sis YIJIEKHC/bIH
ras, ¥ ee MetaMopdu3syouias posb cHIKaNack. [lo-BHANMOMY, BCJAeACTBHE 3TO-
ro, a TaK}Ke B pe3yJbTaTe B3aHMO/IeHICTBHA PAacTBOPOB ¢ MHHepaJaMH BMeIalo-
ILMX OPOR H MHJI TNPOHCXOXHJIO pa3pylieHHe KapGOHATHEIX IIeJIOUbCOMepIKa-
IIHX KOMILIEKCHBIX COeAHHEHH T, KOTOpPOe CNoCOOCTBOBAJO B Ha4aJbHble MOMEH-
THl TpOlLlecCa NMOBLILUEHUIO arPeCCHBHOCTH Iiejodeil. DTO MOIJIO NPHBOIAMTD, C
OIHOMH CTOPOHHI, K PACTBOPEHHIO PAHHHUX CYJIb(MHIOB, T. €. YBeJHUEHHIO B PacT-
BOPe KOHLEHTPAIHK Cepbl, XKeJie3a, MbIIUbsAKA, LIHHKA, a ¢ ApYyroi, — K o6paso-
BAHHIO 1EJIOUbCOJEPKALIUX MUHepatoB ¥ KapOoHarta. [locnennee o6crosiTesb-
CTBO B CBOIO ouepe/lb OOYCJIOBIUMBAJO CHHXKEHHe cOJep:KaHHus Ieoyell B pac-
TBOpe M THM GJarcnpusSiITCTBOBAJO OTJIOXKEHH!o KBapua. Bospociias ke BO3-
MOXHOCTb OKHCJIUTEJIBHO-BOCCTAHOBUTENbHEIX PeaKLuil, CBA3aHHasi C paspylle-
HHEM KOMILIEKCHBIX HOHOB, CIIOCOOGCTBOBAJA, HApPAAy C APYTHMH (pakTOpam,
06pPa30BaHHIO OKHCJIOB TsXKeJbIX MeTaJlIOB, a Toc/e HHX U Cy/1bdHa0B. OCHOB-
Hasi Macca CyJbMHAOB OTJIOKHAACH, BEPOSITHO, TOTAA, KOTAA BCJAEACTBHe 00pa-
30BaHHs CHJIHKATOB, KApGOHATA H OKHUCJIOB B PacTBOpe BO3POCJa OTHOCHTEJb-
HasT KOHIIEHTPal{si aHHOHOB CepHI.

Bo BMellaiomHX MOpOAax peAKOMeTaslbHble PACTBOPH! pearupoBalH C HX
MiHepaJiaMH, NIPH 3TOM B NPOXKHJIKAX KPHCTANJIH30BAJIHCh IVIABHBIM 06pasoM
KUJbHEIE MHHepaJbl, H3 KOTOPHEIX mpeolianaeT KaabuuT. CyJabguibl, 33 HCK-

2 «llaxmMaTHbiM» Mbl Ha3biBaeM aJbGHT, 3epHAa KOTOPOro TNpPH CKPeLIEHHbIX HHKOMAX
HMEIOT BHI IIAXMAaTHOM JOCKH.
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JIIOYeHHeM MOJHGeHHTa, 3/leCb BCTPeYalOTCS HeCDABHEHHO pexke, 4eM B pejl-
KOMETAJbHbIX MPOXKHJIKAX, CEKYLIHX CYJb()UAHBIE XKHJIbI.

H3j0xeHHbIl B HACTOSAIEH cTaThe aHAJIH3 B3aHMOOTHOLUEHH{ MeX 1y CyJlb-
(GHAHBIMH XWJIAMH H pelKOMeTaJbHBIMH NMPOXKHJIKAMH, KOHEUHO, NaeT JHIbL
‘OYeHb YNpOILIEHHOe NPeJICTaB/IeHHe O CJIOXKHOM IpoLecce, KOTOPBIH IPOHCXOMUT
NpH B3aHMOJeHCTBHH PeKOMETaJbHbIX PACTBOPOB C MHHePaJaMH CYJIb(QHIHBIX
xui. HecMoTpsi Ha 310 momoGHOTO poja aHAJU3 MO3BOJISIET BCe XKe N'OBODHTH
0 TOM, UTO THAPOTEPMaJIbHbIE peKOMeTaJbHble PacTBOPHI, 06.;1analollHe BBICO-
KON KOHIEHTpaluHeHd aHHOHOB YroJbHOH KHCJIOTHI H COjJepXKalllde lieJI0YHble
MeTaJsLTbl, MOTYT MPHBOAHTL K YaCTHYHOMY PacTBOPEHHIO MHPHTA, casieputa H
APCEHOMHPUTA ¢ MNOCJAEAYIOIIHM INepeoTJIOKeHHeM HX BO BpeMs CTAHOBJICHHSA
PeRKOMETANbHBIX NPOXKUIIKOB.
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UH3BECTHUA AKAIEMHNHN HAYK CCCP

CEPHMA TEOJOTHYECKASA
1957, Ne 9

A. O. OHTOEB

OB YCJIOBHAX JIOKAJHU3ALHUH HUKEJb-KOBAJNBLTOBbBIX
APCEHHIHBIX PYJ B KAPBOHATHBIX )XHJIAX CPELH CKAPHOB

B craTtbe NPHBOAHTCA NPHMED NPUYPOUEHHOCTH JKHJABHOTO HHKeJb-KOBGaJb-
TOBOT'O OPYAEHEHHS K TOPH30HTY cKapHOB. BoJsee noapo6HO ocBelieHbl OKOJO-
MH/AbHBIE H3IMEHEHHS CKapHOB, a TaKKe NlapareHeTHYeCKHe acCOUHALUHH DYIHBIX
MHHEpaNoB B KapGoOHATHHX HJaX. Ha ocHOBe 3THX HRaHHBLIX pacCMOTpeHH
ycaoBUs oT/oxeHHs apcernioB Ni u Co B PyAHBIX XKHJIaxX B npefeiax CKapHoO-
BOTO FOPH30HTA H BBICKa3aHH COOOpaXieHHA O BO3MOXHLIX (GOpMax nepeHoca
pyAoHocHbEIMH pactBopaMH Ni, Co u As,

B reojiorndeckoM CTPOEHHHM HCCJAENOBAHHOTO THAPOTEPMAJIBLHOTO OLHOFO
HUKeJb-KOOaJbTOBOTO MeCTOPOMAeHHd | npuHHMaloT ydactHe 3¢¢hy3uBHEBIE
OCHOBHBIE TIOPOABLI KeMOpPHs, CJOHCTEIE OCaJOuYHble MOPOJAbl BEPXHEro CHIypa
H BYJKAaHOTeHHas TOJA HHXHero geBoHa. Omiaoxenua S u D, cobpa-
Hbl B [OJIOTHE CKJaAKH MepPHIHOHAJBbHOI'O M CeBepO-BOCTOYHOTO NMPOCTUPAHMA,
oKaiMasilouHe KeMOpUHCKHIT QyHAaMEHT. )

OcaouHble MOPOALI BEPXHETO CHAYpa B Npelenax pYAHOro IOJs MeCTo-
pOXKIEHHA NpeJCTaBJeHb aprHJIUTAMH M NEeCYaHHKAMH ¢ MPOCJAOSAMU H3BeCT-
HAKOB H TOJIOTO MMafaloT Ha 3allag u wro-sanaj nojg yraom 25—30°. HeGouab-
LIOH MHTPY3UBHBIN MAacCHB JieHKOKPATOBBIX GHOTHTOBBIX T'PAHUTOB IIPOPHIBAET
i Meramopousyer nmopoasl Cm u So.

OrtnenbHble TOPH3OHTHl BepXHECHTYPHUICKON 0CaA04YHO TOJILH HHTEHCHBHO
CKapHHPOBAaHbl 1 Ha 3HAYHTEJbHOM NPOTSKEHHH MO NMPOCTHPAHHIO H NaJEHHIO
npeBpalleHbl B pa3HOOOpas3Hble CKapHbl, KOTOphIe 3aJeraloT COrJacHO ¢ BMellla-
IOIUMH HX OCAaJOYHBIMH MOpPOZAMH. MOIIHOCTD TOPH30HTA CKAPHOB OKOJO
150—200 .

OCHOBHBIM CTPYKTYPHEIM 3JIEMEHTOM MeCTOPOXKIEHHs, ONpeAe/IsaIoUM Y-
N000pa3oBanke, IBJAACTCA KPYIHLBIH pas/ioM; N0 HeMy NPOXOAHT TEKTOHHUECKHUH
KOHTAKT Mex1y KeMOGpHeM H BepXHHM CHJIYpoM. C 3TUM Pa3JIOMOM CONpsixeHa
CepHs ONepsIOIIMX TPEIIUMH CKOMa U pa3pbiBa, K KOTOPHIM M TPHYPOYEHO B
OCHOBHOM OpYyIeHeHHe.

Pyasble XWJbl JIOKAJH30BAHB NPEHMYIIECTBEHHO B Mpejesax CKapHOBOH
30HB! MOPOJ Sy, OTUETJIHBO PACCEKalOT OPHU3OHT CKAPHOB M HUMEIOT KpyToe H
0J10r0e BOCTOYHOe MajeHHe. MOIUHOCTb PYOHBIX XKHJ KoJeGaercs ot 0,10—
0,15 1o 0,4—0,5 &. ITo npocTHpaHUIO U NAJEHHIO OHH YACTO Pa3BETBJASAIOTCH H
COMpPOBOK/AIOTCS MAaJIOMOLIHBIMH anodn3aMH, HHOrAa BHIKJIHHHBAKIOTCA HJIH
KyJHCOO6pasHo MepexolsiT ApYr B aApyra. Hepelko XHJbl MO BOCCTaHUIO NPO-
CIeXKHBAIOTCA B aprWIJINTaX BHUCSYero 60Ka CKAapHOBOrO ropHsoH1a, a 1o na-
IeHHI0 — B IlecYaHUKax Jiexayero 6oka.

[To cocraBy xuJbl SABJSIOTCH KAPOOHATHBIMH; OHH COJlEPXKAT 2pCEHMAB HH-
Keslsl 4 Ko6aJsibTa. ['JlaBHBIMY MHHepaJjaMH ABJSIIOTCA KaJbLUUT, aHKEPHUT, HHKe-

! Mecropoxenne oTkphTo B 1948 r. reomoramu B. A. Vikcoswim, T. A. Hsanosof,
A. A. BoroMoa H Ap., KOTOPHIMH NPOH3BE[EHbl IeaJOTHUECKHe HCCIENOBAHHA pailoHa, pas-
Be1Ka M H3yueHHe CaMOTO MECTOPOXKIEHHS.
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JiHH, paMMeJbCOepTHUT, [IMaJIbTHH-XJI0AaHTHT, CKYTTepyAuT H cadQJopHT;, B
KauecTBe BTOPOCTENEHHLIX MHHepaJioB BCTPevaloTcsi cuaeput, OJeksasa pyna,
XaJbKOHHPHT, CthallepuT, TaJeHHT, CAMOPOAHBIH BHCMYT U Apyrue. Cpens MHu-
HepaJIOB 30HBl OKHCJIEHHsS1 11peo6J1afaloT 3PHUTPUH, aHHAGepTHT, apCeHOJIMT,
PO3€eJIUT, CKOPOIUT, F€TEPOTeHUT H T. 1.

Apceruanl Ni 1 Co B Kap6oHaATHBIX XHJIax 06pa3yioT BKpaIlIeHHs, MeJKHe
THe31la ¥ HelpaBWJbHLIE CIJIOIIHLIe 060cO6/eHHs pa3IHYHBIX pasMmepos. Halue
BCEro OHH JIOKA/JK30BaHLI B NpPH-
3a/b0aHI0OBLIX YaCTIX KHJ H He-
pedKO B BHIE NPOXHIKOB H
BKpameHUH HaG6.il0l1alOTCA B H3-
MeHEeHHbIX OOKOBBIX IOPOAAXx.
B HeKOTOpHIX coyyasix OTMeuaer-
csl ompeleJieHHasl 20HAJBHOCTh B
CTPOEHHH PyAHOH XKuinul (ur. 1):
HENOCPeJCTBEHIIO Yy OJHOro HJIH
oboux 3aabbaugon Habgawogaercs
TOHKAas aHKEePUTOBRAs OTOPOUKA,
3aTeM cJefyeT 30HA CYILUECTBEH-
HO HHKeJEeBbIX apCeHHIOB — HH-
KeJMHA H paMMesbcOeprura, aa-
Jee — 30HA IIPeHMYIIECTBEHHO
KOGaJIbTOBBIX apCeHHAOB —
IMaJbTHHA, capdaopuTa u cKyT-
TEepPyAMTa, H, HaKOHel, LieHTpa/b-
Hasl 4yacTb XKHJbl CJ0XeHa KpyII-

@ur. 1. CxeMa cTpoeHHS DYAHON KHAH H 30HH
OKOJIOPYXHOTO H3MEeHeHHS CKapHOB,

A — pyauas xuna: I — aHKepHTOBas OTOpPOYKa, 2 — Mac-
CHBHbIC HHKEJHHO-paMMeabCOepruToBLle pyabl, J — Mac-
CHBHBIE XJOAHTHTO-UIMANLTHHOBHIE PYAW ¢ caddaopHTOM
H CKYTTeDYIHTOM; 4 — OGJOMKM H3MeHEHHLIX nopos B
pyne, 5 — Ge3apyNHBIf KaJbUMT, 6 — NPOXKHJIKH H BKpa-
MIEHHs1 apceHHAOB B GOKOBOH mopone.
B — 30Ha OKOJIOPYHHOrO H3MelleHHsi: 7 — MOMTH MOHOMH-
HepanbHasi  MeTracOMaTHYecKasa KapOoHaTHas nopoza,
% — KBapUUTO-XJOPHTO-Kap6OHATHAS MeTacoMaTHYeCKad
noposa, 9 — peNHKTH CKapHOE B nocneaHe#t, B — cnabo
M3MEHEHHHe CKapHui: /0 — rpaHaTtoBhfi, // — mNHpoxce-
HOBBIf H CKAaNMOJHTO-NHPOKCEHOBHI, [2 — npocsaou CKap-

HOKDHCTA/IUYECKHM KaJbIUTOM.
BecbMa xapaxrepia KosutoMopd-
Hasi TEKCTYypa padUHX HHKeJeBbIX
apPCeHUI0B.
I'eosioropassenounsiMn pabo-
TaMHM BBISICHEHO, UTO OGOJBLIHH-
CTBO DPYIAHBIX XMJ, 3aJieraroiiux
cpeAy CKapHOB, XapaKTepH3yeTcsi
XOTs1 HGPAaBHOMEPHBEIM, HO BHOJ-

HHPOBAKHEIX 4PrHIHTOR He [POMBILIVIEHHBIM OpyHeHeHH-

eM. OJHaKo TNpU TMepexXone XKHJ!
U3 CKapHOB Ha rAyOHHY B MeCYaHHKH W I'DAHHTH, a TaK¥XKe [0 BOCCTAHHIO (H
MeCTaMH 10 NPOCTHPAHHIO) B apri/UIHTHl IPOMBIIJIEHHOE HHKEJIb-KOGaJbTO-
BO€ OpY/leHeliHe Pe3KO MaJaeT, H XKHJAbl (PAKTHUECKH CTAHOBATCA Ge3pPYAHBIMH,
X015l OHH CJIOXKeHBI TeMH Ke KapGOHAaTHHIMH MHHepaJaMH.

BMecTe ¢ TeM 3aMeTHO M3MeHfIeTC XapaKTep H HHTEHCHBHOCTb OKOJIOPYI-
HOTO H3MeHeHHs BMeILalouX NMopoiA. B cKapHax 3TH W3MeHeHUs BBIPAXKeHB
OYeHb Pe3KO BCJEJCTBHE UHTEHCHBHOTO MX MeTacoMaro3a, IViaBHeIM oGpasoM
KapOoHaTaMH H APYFHMH MHHepaJlaMM, IPHYEM MOIIHOCTb 30HBI H3MeHEeHHbIX
CKapHOB KoJiebdsercs ot 0,2—0,3 no 0,5—0,6 m. Mexny TeM apru/IIMTHL H mec-
YaHHKH, a TaKyKe CKapDHUPOBAHHbIE I'PAHUTHl OKOJIO XKHJ NpeTeprneBaloT JHLIb
cn1abyio XJOPHTH3ALHUI0 M Kap6oHaTH3aLUHUIO, MoUlHOCThIO 10 0,15—0,2 M.

UYro6s! NOAHEE BHIAICHUTD TPHUUYHMHB JIOKAJMH3AIHH HHKEJIb-KOGAJIbTOBOTO OpY-
NeHeHUs] B CKapHax, HeoGXOAHMO AaThb KpaTKyl0 XapaKTepPHCTHKY COCTaBa
CKapHOB U 6oJiee J€TAJbHO OCBETHTh OKOJIOKHUIbHEIE HX H3MEHEHHS.

‘PynoBmelnaomye noponsi MeCTOPOXKIEHHst MpPeNCTaBJeHbl TPaHATOBHIM,
MHPOKCEHO-TPAHATOBBIM, CKAaMoJHTO-MHPOKCEHOBBIM, CKAMNOJHTO-rPaHaToO-NiM-
POKCEHOBBIM CKapHaMM, KOTOpble YacTO HepeldyIiOTCsl H MepeMeKaloTcs MeXAy
coGoii. OnHako npeo6safaloT MOYTH MOHOMHHepaJdbHBE TPaHAaTOBble CKApHHI,
o6pasywoliie JOBOJBbHO MOLIHBEe FOpH30HTH (10 30—50 a). 'panaTt mo cocra-
BV OTHOCHTCSI K PSIAy aHAPaAHT — rpoccyJsip ¢ cogepxaHueM or 40 go 45—
489 rpoccyspoBoii MOJEKYJIbl, & NHPOKCEH — K CepHU JNHOMNCHA — refenGep-
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THT C COlepKaHHeM OT 35 10 429 RHOMCHAOBOH MOJIEKYJIHI. Ckanoviut OGBI‘IHO
npeicTaB/ieH MapHaJHTOM H HepeJKO 3aMelllaeTcss TpaHATOM.

CocTaB CKapHOBEIX MHHEpAJIOB, TFeOJIOTHYECKHE YCJIOBHS 3aJieraHis’ cxap~
HOB H HabJiloJaeMble B HUX PeJIMKTHl apTHJIHTOB YKa3hiBAIOT, YTO pylLoBMellia-
jOLLHe CKapHh 06pasoBajuch’ IyTeM MeTacOMAaTo3a CJAOHCTRIX OCAafOYHEIX IO-
POl BEpXHEro CHJypa — H3BeCTHSIKOB, apIH/UIHTOB H NMeCYaHHKOB.

BcslencTBHe HHTEHCHBHOrO OKOJIODYAHOTO H3MEHEHHs! YKA3aHHhIE CKapHLI
[peBpallieHbl B OCBETJEHHYI0 METAaCOMATHUeCKYI0 MOpPoAy BecbMa NJIOTHOM
MeJIKOnsepHI/ICTOﬁ CTPYKTYPHI, Pe3KO OTJIHYamouliefics OT HeH3MeHeHHEIX HX pas-
HoOCTeH.

B cTpoeHHH 30HBI OKOJIODYAHOrO H3MEHEHHS] CKAapHOB OTMEYaercst HeKo-
TOpasi 3aKOHOMEePHOCTb, XapaKTepH3YyIOLIasicsi B CMeHe CJAEAYIOIIMX 30H 0
Mepe Nnepexofa OT CKapHOB K kuJe (dur. 1):

1. HacTHYHO H3MeHeHHble CKAapHBI: 'PAHAT MO CETH MEJKHX TPeIllHH XJOPH-
TH3HPOBAH H Kapéoﬂa'manposaﬂ IHPOKCEH HepeJKO 3aMellleH arperaToM Kap-
GoHaTa (aHKepHT), a MOCJAeJHHI B aCCOLMALMH C XJOPHTOM 4acTO Pa3BHBaeTCs
no ckanoauty. Hau6osee HeycTORYMBBIM OKasbIBaeTCsl MHPOKCEH, MeJIKHe IOM-
KHJIHTOBble BKJIIOUEHHs KOTOPOTO B TPaHATe M CKaNoJHTe HOJHOCTbIO KapGo-
HATH3UPOBAHE], TOTAAa KaK BKJlOYaloUlHe HX MHHEpaJbl IOYTH He H3MeHEHHI.

2. K onHcaHHOl 30He NMPHUMBIKAaeT KBapLeBO-XJOPHUTO-KapGoHATHAsI MeTa-
coMartHyecKas IIOpOJa CEepOro, TeMHO-CepOro H pexe 3eJE€HOBATO-Ceporo
1[BeTa MJOTHOH MeJKO3epHHUCTOH CTPYKTYpHl. KOHTAKT ee co CKapHaMu OOBIYHO
pe3KkuH, a MecTamMM HedeTKMH, MocTeneHHHIl. Yacro BCTpeualoTCs PEJHKTHL
c1aboH3MeHeHHBIX CKapHOB. B cocraBe paccMaTpUBaeMoit mopoan npeobiaana-
eT aHKepHT, 00pas3yIollnil TOHKO- H MeJIKO3ePHHCTHIH arperart, CpeiH KOTOPOro
HabJI0gal0TCs THe3[a, BKpalJieHHSI M HelpaBH/bHble 0060CO6/eHHsI TOHKOUe-
IyH4aToOro XJOpHUTA, B MeHbLIEH CTelleHH KBapua u pexe ajnb6bHta. Hepeako
B 3TOH NOpOJie BCTPeyaloTCs HENPAaBUJbHLIE BLIJEJIeHHsT TEMHO-3eJeHoro aMbpu-
Gosia (racTHHICHT), OCOGEHHO B TeX MeCTax, rie BCTPeUaloTcsl PeJHKTH rpaHa-
TOBOTO H CKaNoOJUTOBO-TPAHAaTOBOIO CKapHOB.

MHUKPOCKONHYECKH B OIIHCHIBA€MOH MOpPOJEe OTYET.IHBO 3aMETHH! PeJUKTOBbIE
()OpMHI IOJTHOCTBIO 3aMellleHHBIX 3€PeH IPaHaTa H CKamoJHTa, a TaKKe OTAeJb-
Hble MHHepaJbl CKapHOB —.amNaTHT, cdeH, NMHPHT, MarHetuT M Apyrue. Ilpu
3TOM NHPUT K MarHeTHT HMEIOT KCeHOMOpP(Hble OUePTaHHA, BHINOJHAA KaK Obt
NpOMeXYyTKH MeXAy GBIBIIMMH 3epHAMH TpaHaTa.

3. HakoHel, HenocpeZCTBEHHO CKOJIO KHJBI HaGJIOJAeTcsi MOYTH MOHOMH-
HepaJibHasi Kap6oHATHash MeTacoMaTHuecKasi MOpoka, MMelolas NocTelleHHbIR
nepexoJ K mpenpinyieli 30He. MaKpOCKONHYECKH 3TO CBeTJIO-Cepasi U cepas
IJIOTHAs OPOJa, KOTOpas, KaK 3TO BUAHO NOJ MHKPOCKONOM, COCTOMT H3 MeJI-
KO3EDHHCTOIO0 arperata aHKePHTa M COJAEPHKHT PEJHKTHL TaKHX MHHEpaJoB
CKapHa, XKaK anaTuT, ceH, MarHeTHT W NHPUT. XJIODUT M KBApL TNOYTH He
BCTpevatotcsl. Yacto 3aMeTHBl pPesIMKTOBBle ()OPMEI KPHCTAJLIOB TpaHara.

OnucriBaemMasa NOpojla HHOTAA pacceKaeTcs KHJIbHBIM KapGOHATOM, a TaK-
e COAEPIKHUT BKpaIUieHHs1  Npoxuiku apceHnnoB Ni u Co, ocoGenno BOJIH3R
Kuyibl. OGIOMKH ONHCHIBaeMOi MOPOAbl HePeAKO HabJMIoal0TCs B CAMOM XKHJIb-
HOM Macce.

[MpuBeneHHas XapaKTePHCTHKA MOKA3blBaeT, YTO OKOJIOXHJIbHble H3MeHe-
HUSI Bbipa3u/MCh B MHTEHCHBHOM 3aMeHIeHHH CKapHOB KapGoHaTOM (aHKepM-
TOM, B MeHbllell CTeNeHH [M0JOMHTOM) C MOAYMHEHHBIM Pa3BUTHEM B HHX XJO-
purta, KBapua, ajp6HTa, TaCTHHICHTA H T. A., IPHUEM CTeNeHb KapGoHaTH3ALHR
3aMeTHO NajfaeT o Mepe yAaJeHHs OT KOHTAKTOB JKUJ B GOKOBble OPOJHL.

B uesoM mpolecc OKOJOXKH/IBHLIX H3MeHeHH{I XapaKTepH30BaJICsi MPHBHO~
COM pacTBOpaMH OFPOMHOFO KosnyecTBa MoHAa Coz?~. 3T0 0GCTOSITENLCTBO, BH-
AN¥MO, HMeeT Ba)KHOe 3HaueHUe AJ MOHHMAHHA NPHUYHHBI JIOKAJH3alUMH Opy-
JdeHeHHsl B CKapHax.

Kacasicb X#UMH3Ma paccMaTpHBaeMOro mnpouecca, HeO6XOAHMO OTMETHTh
craenyioniee, B pesysibrate B3aHMONEHCTBHST PY/IOHOCHEIX PAcTBOPOB €O CKap-
HaMmH TakHe 21eMeHTHl, Kak Ca, Mg u Fe, Bxoasiiine B cOCTaB CKAPHOBLIX MH-
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'HepaJsioB (TpaHaT, MUPOKCEH H Ap.), CBA3BIBAIOTCA B BHAe KapGoHaToB, o6pa-
‘3YIOILMX METaCOMaTHYECKYIO OKOJOPYAHYIO OTOPOUKY. Eciiu yuecTb, UTO XKeJle-
30 B rpaHaTe NpeACTaBJe€HO B OKHCHOH (hopMe, TO NpoOlleCC AaHKepPHTH3AIUH
CKapHOB NPOHCXOJHT B YCJIOBHfIX BOCCTAaHOBHTEJNBHOH cpelbl. 3a CUeT TaKHX
KOMIOHeHT0B, Kak Al;O3 u SiO;, 0cBOGOKAAIOLIMXCA NDH PA3/NOKEHHH CKap-
HOBBIX MHHepPaJIOB, BK/IIOYASl H CKANOJHT, 06pasyioTCs IVIABHBIM 06GPa3oM XJo-
PUT, KBapI, H YaCTHYHO aJb6uT. OTCyTCTBHE NMOCJEIHHX B 30HE, MPHMBIKAIOLIEH
HENOCPEACTBEHHO K KOHTAKTaM DYJAHBIX XKHJ, CJIOXKEHHOH MOYTH MOHOMHHe-
paJIbHOH aHKeDUTOBOH MaccoH, CBHAETENILCTBYET O TOM, YTO [VIHHO3eM H KpeM-
He3eM TMpH MpOLECCaX OKONOXKHJIBHOTO H3MEHEHHS] HCIBITHIBAAM MECTHYIO
murpauuio. Uto Kacaercs ujesiouel, B yactHoctd Na, u xJiopa, comepKaliuxcs
B CKallOJIHTe, TO [VIaBHAsI Macca UX B BHAE PACTBOPHUMBIX COEAUHEHHII, BEPOST-
HO, BBIHOCH/IACh 3a Npelesbl PYMOHOCHOH 30HBI, H He3auHTeJbHAsl 4acTb (H-
KcHpyercss B BHAe LUEJOYHOXeJe3HcToro ambuGosa (TaCTHHICHT) H  alb-
fura.

[IpuBeneHHBle BhbIllle JaHHBe TMOKA3BIBAIOT, UTO INpOIecc OKOJOXKHJABHOIO
H3MeHeHHs] BMeLAIOWHUX NIOPOJ H OTJIOXKEHHe DYAHEIX MUHEDAJIOB B XKHJAaX M0
BpeMeHH GJIH3KH H CBSI3aHBL C OJHHMH H T€MH YK€ PYJOHOCHBIMH PacTBOPaMH.
MuHepaJiornyeckuil cOCTaB PyIHBIX XKHJI B 30H OKOJOPYAHOrO H3MEHEeHHs CBH-
JETeJbCTBYeT O TOM, YTO PYIOHOCHEIE PACTBOPLI ObliH OGOrallieHn! TaKHMU

KoMnoHenTaMH, kKak Co, Ni, As, Cu, a Takxe HOHaAMHU Co§—, napamMH BOJBI

T I

Ilpn nBH:KeHHH CHM3Y BBepX IO TPelllMHAM PYAOHOCHBlE pPacTBOpLI BHAua-
Jle TIPOILLTH Yepe3 MecYaHUK BepXHEro CHJIypa W PaHUTH, a 3aTeM Y¥Ke NOCTY-
naju B ckapHbl. Kak yke HaMH GBIJIO OTMeYEHO, Ha HHXXHHUX FOPH30HTAaX MecTo-
pOXKIeHUs HaGJ0qaeTcs OUeHb CJ1aboe B3aHMOAEHCTBHE PYAOHOCHBIX PacTBO-
POB C BMEIIAIOUIMMH [OPOJAMH — [eCYaHUKAMH H TPaHUTaMU, BEPOSITHO,
BCJIeICTBHE HeOJAaronpuATHHIX (DU3HKO-XUMHMUYECKHX CBOHCTB Ipexjae BCero
NecyaHHKOB M B MeHbIUeH CTelleHH T'PAHUTOB, NPOSB/SIOIIUXCSA B Ipoleccax
3ameleHus. OJHAKO KaK TOJbKO PYIOHOCHLIE PACTBODPHI MO TeM JKe TPeLlHHaM
OPOHUKAIH B CKapHBI, 3/1eCh NPOHCXOAHI0 AKTHBHOE B3aHMOIEHCTBHE PacTBO-
pPOB C BMeLIAIOUMMHU NOPO/faMH, BHIpasuBlIeecs B MHTEHCUBHOH kapOoHaTH3a-
nuu (aHKepUTH3aUMH) nocjenHux. Ilo HalleMy MHEHHIO, Pe3Koe NajleHHe KOH-
nenTpauus HoHoB COj  p PYZOHOCHBIX PACTBOPAX B CBfA3H C (BDHKCALHedl HX B
BHIe KapGOHATOB B 30HaX OKOJIOXKHUJBHOIO H3MeHeHHs O0YCJOBJIHBAET Macco-
BOE BbINafieHHe M3 pacTBOPOB B KWJIaX PYAHBIX MHHepaJOB — apCeHHI0B
Co u Ni — B npezesiax CKapHOBOTO FOPH30HTA.

B cBfi3# ¢ 3aTpPOHYTBIM BONPOCOM PacCMOTPHM BO3MOXHBle (OPMEL Nepe-
HOCA B PYMOHOCHBIX PACTBOPax OCHOBHBIX 3jeMeHTOB pyx — Co, Ni u As.

Tecuwit napareHesanc apcenugos Co u Ni ¢ Kap6oHataMu M HHTEeHCHBHas
KapGoHATH3AIHS PYJOBMELIAIOLINX CKaPHOB, CBHIETE/ILCTBYIOLIHE O BBICOKON
KOHLEHTPALUH YIJIEKHCJOTH B pPacTBOpax, MO3BOJAIOT MPEANoJararb, 4ro oc-
noBHasi Macca Co u Ni npuBHOCHJIACH pacTBOpPaMH H3 MarMaTHyeckoro ouyara
B ¢dopMe OGukapGOHATHBIX, KOMILIEKCHBIX OHKApOOHATHHIX H JAPYTHX CoelHHe-
uuit. MssectHo, uto 6uKapGoHaTHEIE COeIHHEHHS TAXKeNbIX MeTaJlI0B SIBAAIOTCH
Jierko pacropumbiMy, xoTst HoH HCOj; B yc/ioBHSIX ofHOaTMOC(EPHOro AaBJe-
HHSI OKa3blBaeTcsi YCTOMUMBBLIM TOJIBbKO NMPH HU3KHUX TeMnepatypax no 80—90°
(1, cTp. 197). OnHaKo He HCKJIOYeHA BO3MOXKHOCTb, YTO NDH AaBJeHHsIX, HMEIO-
LIHX MeCTO B mpolieccax pyaooGpasoBaHusi, GUKapGoOHaTHbIe COeJHHeHUsI MOTYT
OKa3aTbCd YCTOHUMBBLIMU NPH Gosiee BBICOKHX TeMIlepaTypax, 4eM 3TO YKa3aHO
BHIIlE. B 3THX YCJOBMSIX HONMYCTHMBI Takxe H GoJlee CJIOXKHBIE KOMIUIEKCHbIE
6uKapGoHaTHbIE COeIMHEHHUsT PA3/IMUHbIX MeTaJlJIOB.

Yro KacaeTcsi MBIILUbsIKA, TO HauGoJiee BepoATHOH (OPMOIL ero nepeHoca B
pacTBopax siBasiercst ra3 apcudH — HsAs (2, c1p. 407). Ilocaenuuit npeacras-
Jsiter coboit GeclBETHBIN OuYeHb SIHOBUTHIM ras ¢ TeMmllepaTypoHl NJiaBJeHHA
116° u xumeHHs — 62°. DTo CHIbHBI BOCCTAHOBHTENIb, B OOBIYHBIX YCJOBHSX
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NpakTHYeCKH ycToliuuBhifi. TepMHUECKHH pachaj CTaHOBMTCH 3aMETHbIM IIpH
t° 300° u mpoTekaer Co 3HAUHTeJILHLIM BblAe/eHHeM Tellia.

B cBeTe H3M0XeHHEIX CoO6paXeHH#l NpelCTaBasieTcs] BEPOSTHEIM, YTO OTJ/IO-
JKeHHe apCEeHHIOB HHKessl H KoGasibTa B KapOOHATHBIX JXHJAaX TPOHCXOAMJIO B
pe3y/ibTaTe CJIOXKHBIX XHMHUECKHX PeakLuii B PyJOHOCHOM pacTBope, o6yc/0B-
JIEHHBIX HapylleHHeM B MOCJelHeM YCJOBHH paBHOBecHH, B UaCTHOCTH Pe3KUM

najeHHeM B HeM KOHUEHTPAamuy HOHOB CC3~ B CBSI3H C KapGoHaTH3auuedl Py~
JOBMeIlLaloMIMX cKapHoB. IIpH 3TOM npoHcxXoAus pacman, ¢ ONHOH CTOPOHHI,
6uKapOOHATHBIX H, BEPOSITHO, CJIOMKHBIX KOMIIEKCHHIX COelHHeHHH Ko6asibTa
M HMKens, a c npyrofi —rasa HsAs ¢ o6pa3oBaHHeM COOTBETCTBYIOLIHX HO-
HoB. XHMHYeCKOe B3aMMONeHCTBHe MeXAY 3THMH HOHAMII MPHBOIMT K BbiMa-
JIeHHI0 TPYAHOPACTBOPDUMBIX COeNHHEeHUH B ¢opMe apceHHAOB — HHKeJNHHa,
paMMenbcOepruta, IMaJ/dbTHHA, ca@dopHTa H CKYTTEPYAHTA, JIOKAJH30BaH-
HBIX TpeuMYILleCTBEHHO B IpejeJax CKapHOBOIO TOPH3OHTA.

B 3akJiouyeHHe HeOOXOJHMO OTMETHTb, UTO PAacCMOTPEHHBIH HaMH cayudafi
[IPHYPOUEHHOCTH HHKeJb-KOGaJbTOBBIX apCeHHIHBIX PYI K CKapHaM MpencTaB-
JsieT SIpKUH NpHMep BJMSHHs COCTaBa BMeLIAIOUUX MOPOA Ha JOKAJH3aUMIO
OpYA€HeHHs!, HEKOTOPble BONPOCH KOTOPOTO OCBEllleHH B pafoTax psja Hcce-
gosaredeit (1,3 u 4). Bmecte ¢ Tem apcenuanl Ni u Co B KapOOHATHHIX XKHJAAX
paccMaTpUBAIOTCA KaK TPYAHOPACTBOPHMble MPOAYKTHI CJAOMHBIX XHMHUYECKHX
peaknyit B py/lOHOCHOM DAcTBOpe, H TeM CaMbiM OHH NOATBEPKAAIOT BEIBOJ ©
TOM, UTO «B pacTBOpax NepPeHOCHJUCh BOBCE He Te COeJ[HHeHHs, KOTOphle Mbl
Hads01aeM B BHAe MHHepaJoB B pyaax» (1, ctp. 146).
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U3BECTHA AKAIEMHUHU HAVYK CCCP

CEPHNS TEOJNOTHYECKAS
1957, e 9

P. . TETPOB

K HOMEHKJIATYPE METAMOP®HUYECKHX IIOPOJ
JXEJIE3OPYIHbIX ®OPMALIUN

Homeuknatypa nopon xene3opynHbix ¢opMmauuii, npumensemas B Coser-
ckom Colose u B 3apyGeHBHIX CTPAHAX, HEJOCTATOYHO oONpe/ie/ieHHa, B pAAe
cnyuaeB OHa mNpocTo Heyfauda. Kputuka, oTr6op u cHCTeMariuka TePMHHOB
COCTaB/AeT NpeaMeT HacTosiledl paboOTH.

NPEABAPHTEJIbHBIE 3AMEYAHHA

Meramoppuuecke NOpPoAbl IOKEMOPHHCKHX KeJle30pyIOHbIX ¢opMauuit
TPEACTABJAIOT IPOMAJHBIH HHTepec Kak o6pa3oBaHHs, BMelllawiliHe Goratsie
¥ese3Hble PYABI, H KakK NMOTEHUHAJIbHO OelHOe Kesje30oM chipbe. MOXKHO yBe-
PeHHO TOBOPHTHL O TOM, YTO BHHMaHHe K 3THM Nopoaam OyaeT Hed3MeHHO BO3-
pacTaTb He TOJIbKO Y Ie0JIOTOB, HO H Y TeXHOJOT0B, [TosToMy HeoGxomuMo cBoe-
BpPeMeHHO HCIOJb30BaTh ONBIT CHCTEMATHKH M pa3paboTaTh NMPaBHJILHYIO HO-
MEHKJIaTYPy 3TOH BAaXXHOH Tpynnel MeraMop(duyeCKHX HOPO/.

B Coserckom Coose HauGosiee H3yUeHHBIM JOKeMOPHHCKHM KeJAe30pyi-
HbIM GacceiiHoMm siBasiercs Kpusoit Por. TepMmuHosiorus,, npuMeHsieMasi K Nopo-
Aam 3Toro GaccefiHa B OTHeJbHBIX paGoTax, pacnpocTpaHsieTcss B Hacrosiilee
BpeMst Ha nopoiabl Kypckoii MarHHTHOH aHOMaJIMH U JPYrux AoKeMOpPHACKUX
MecTtopoxaeHuit Corosa. B npuemax cucrematuzanuu nopoa KpHBopoxbst ecTb
MHOTO LEHHOTO, 3ac/y2KHBAaIOLIEr0 CaMoro LIHPOKOro pacnpoctpaHenus. B To
JKe BpeMsl HOMEHKJaTypa KPHBOPOXKCKHX TIOpPOJ B LEJOM ellle BO MHOTOM He
ZopaboTaHa, NPOTHBOpPeYHBa H FPOMO3JKA.

Kpusopoxckas knaccudHkaius meraMopguyecKUX NOPOA CJIOXKHJIAch 3a
HECKOJIBKO MOCJIENHHX NECATHJETHH U BOULIa B NOBCENAHEBHYIO MPAKTHKY PYA-
HUYHOIl reoJioruyeckoil cJayxOu. B ee paspaGotke 6o/blyio poJb CHIrpaix
pa6otsl 1. H. BenesueBa (1 u apyrue), 1O. I'. Tepmoitra (3), JI. . Maprhi-
nerko (5), IT. IT. MNatunuxoro (7) u U. U. Tanarapa (8, 9), yGenurensHo no-
Ka3aBlliMe, UTO HAHMEHOBaHHe MOpOJ AOMKHO ONpeNessThCs He TOJbKO MHHe-
pPaJIbHEIM COCTABOM, HO H TEKCTYpOil.

[Toponbl MacCHBHOM TEKCTYpPbI JOJKHBEL PE3KO NMPOTHBONOCTABJSATLCSA MOPO-
JlaM TOJIOCUAThIM M CJIaHUeBatThIM. PyauuuHble HaGa0/eHUsT yOeIUTeNbHO CBH-
JIETeABCTBYIOT, UYTO KaK IO YCJIOBUSIM 3aJleraHus, Tak M N0 reHe3ucy 3T1o obpa-
30BAaHHSl COBEPIlIEHHO pAa3JHYHOH npHpombl. B HoMeHK/IaType MoOJOCUATHIX
nopoa, Kotopas AJs Hac NpeicTaBiasieT HaHGOJBUIMI HHTEpeC, MPHMEHSETCH
OPHTHHAJbHEI MpHEM CNpefedeHHsT HA3BAHHUS MOPOABI He MPOCTO MO XHMH3MY
WJIH MHHepaJibHOMY COCTaBY, a N0 O60BEMHOMY COOTHOLUEHHIO OTIE/NbHBIX TeK-
CTYPHBIX JIEMEHTOB — NOJIOC NOPOoAb.. B TakoM BHHMaHMH K TeKCTypaM 0POA
ecTh Gogbuiof cMmbicsl. OfHAKO 3TOT NpHEM, PEKOMEeHAYeMbli AJ/s1 HOMeHKJIATy-
pbl MOJIOCUATHIX TOPOJA, MOXET Bhi3BaTb 3aMeYaHHs] H MOITOMY 3aC/HyXKHBaer
nepBoouepefHoro pasbopa.
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TOPHASl NOPOJA H EE NMOPOJOOBPA3YIOILHE KOMNOHEHTHI

B nosiocuatoli MeTaMOpduUecKoil nopone KaxAblii MPOCJIOH NPeAcTaBasieT
coGoio Go/ee WIH MeHee OIHOPOJAHBIH MHHEDaJbHBIA arperar, Ho CyTH Aesa
rOpHY1I0 TOPOAY, 34C/YKHBAIOLLYI0 CAMOCTOSITENBHOIr0 HaHMeHoBaHHusi. Coue-
TaHHe NPOCJIOeB Pa3MYHOrO COCTaBa €o34aeT 06pas3oBaHus, OTJIHYAIOHIHECS 11O
CBOMM CBOHCTBAM OT OTAe/bHBIX KOMIIOHEHTOB. DTH OGpa30BaHMsl SIBJASIOTCA
CBOeOOPA3HEIMH CJOXKHBIMH TOPHBIMH NOPOJAMH, CBOHCTBA, COCTAB W IE€HE3HC
KOTOPLIX ONpele/ISIoTC He TOJbKO KOJHMYECTBEHHBIM COOTHOIUEHHEM MHHepa-
JIOB, BXOMSILUKX B HX COCTaB, HO H CNOCOOOM HX paclpefesleHHs — TeKCTypoil
NnopoAbl.

Takast MHOrOKOMIIOHEHTHAs ropHasi MopoAa (pakTHUECKH COCTOHT He TOJb-
KO M3 MO0poa006pasyloliX MHHepaJoB, HO H H3 NOPONOOGPA3YIOIIHX FOPHEIX
nopoa. IlocsienHee 06CTOSATENILCTBO MOMKET MOCTABUTDH NMOJ COMHEHHE He TOJIbKO
1eJ1€CO00PAa3HOCTb, HO H CaMYyI0 BO3MOXKHOCTb NMOAOGHOrO TOHUMAHHSL «TOp-
Hasi nopoxa». B knaccuuecknx omnpeneaenusix ®. lO. Jlesuncoua-Jleccunra,
I. Posen6yma u P. Jaau nog nopoaooGpasyioiuMyd KOMIIOHEHTAMH NOHHMA-
10TCSl MHHEpaJibl, a He TOpHbie MopoArl. B To e BpeMs mpuMepHl FOPHBIX MO-
POA, Y KOTOPHIX 06pa3ylollMMH KOMIIOHSHTAMH BBICTYNAIOT TOPHBIE XK€ HOPOAL,
obuenssectHel. [losocatele ra66po, MUrMaTuThl, GPEKYMH Pa3/JiHYHBIX THIIOR
1 KOHIVIOMepaThl — BOT TOpPHble NOPOJbl, YeTKO ONpeleNeHHble M0 CBOMM TeK-
cTypaM, crnocofy o6pa3oBaHHA W MMelolllue B KayecTBe MOPONO0GPa3yIoilluX
KOMIIOHEHTOB He TOJbKO MHHEepaJibl, HO H FOpHble TIOPOAHL.

K yucay nomoGHBIX Ke CJAOXKHBIX [OPOA AOJKHEI GbITH OTHECEHHI H MeTa-
MopgHYecKHe MoJocyaThle NMOPOABI Kese30pyAHBIX ¢opmauuil. CoeoGpasue
TEKCTYpPHl He JHIIAeT HX ONpefiesIeHHOH TeoJIOrHYECKONR CaMOCTOSITEBHOCTH,
YTO BCera sIBJseTcsl BTOPHLIM, a M, MoXKaJyH, INIaBHeHIIUM YCJOBHEM, OIpene-
JISIIOWUM TIOHSITHE «TOpHasi HMOPOoIa».

KJNACCH®HKALHA KPHBOPO)XCKHUX NOPOX

IMonocuateie MeTaMop(dHYeCKHE NMOPOALI KPUBOPOMKCKOH CEPHH COCTOSIT U3
TIPOCJIOEB, CJOMKEHHHBIX 3epHHCTHIM KBaplleM, Ha3blBaeMBbIX «POrGBHKOBBIMH»
MPOCJIOSIMH, M3 MPOC/IOeB MArHEeTHTAa, FeMaTUTa, THAPOreMaTHTa H APYIHX 2XKe-
JIe30PYAHBEIX MUHEPAJIOB, HMEHYEMBIX «PYAHBIMH» MPOCJIOSIMH, M H3 IPOCJIOEB,
0o6pasoBaHHbEIX aM(GUOOIUTAMH, CJIIOKAMH, XJIOPUTAMH H APYTHMH KeJe3o-,
MarHe3HaJbHBIMH CHJHKATaMH, O0G03HAYaeMblX KaK «CHJIHKATHBIE» HPOCJOH.
Kpowme Toro, BriensioTcsi cBoeoGpasHule «NOJypyAHBEIe» MPOCJOH, COCTOsILIME
U3 KBaplla H KeJle30pPYAHbIX MHHepaJoB.

Ilo KonHuecTBeHHOMY COOTHOILIEHHIO TNPOC/OEB Pa3JHYHOTO COCTaBa, Olpe-
Je/IIeMOMY N0 OTHOILIEHHIO CYMMAapHBIX MOLIHOCTEH, Pa3/HYaloT TPH T'PYMIIH!
TIOPO: «XKeJe3HCThle POTOBUKHMY», COCTOSILIHE H3 2Kele30pYAHBIX H KBapleBbIX
MPOCJIOEB, «KEJNE3HCTO-CHIHKATHBlIE POTOBHKH» — H3 XKeJle30pYAHBIX, CHIHKAT-
HBIX M KBapLUEBBIX NPOCJOEB M «CHJIHKATHble POrOBHKH» — U3 CHJIHKATHHIX 1
KBapueBbIX MPOCJoeB. B Tex cJayuasx, KOr4a KOJHYECTBO CHJIHKATHBIX
[IPOCJIOEB COCTABJISIET OT OJHOH OO ABYX TpeTell MOPOAb!, MOCNENHIO paccMa-
TPHBAIOT KaK INepecjlauBaHHe POTOBHKOB M ciaHueB. [Ipu GogblueM KoJauye-
CTBe CHJIMKATHBIX NPOCJOEB MNOPOAA HAa3bIBaeTcs CJAHLEM C POTFOBHKOBBIMH
NPOCJTOSIMH.

" TonkonoJiocuaThle (MOLIHOCTb OTHEJbHHIX MoJoc 1—3 mm) «Keje3uctole
POrOBHKH» (€3 CHJIHKATOB C SBHBIM NpeoGafaHHEM <«PYAHBIX» H «MOJYyPYA-
HBIX» MPOCJA0EB Haj «POrOBMKOBLIMH» Ha3LIBAIOTCA AXKECHHJIMTaMH.

JanbHeiilllee noapasfeneHHe TOPOJ KPHBOPOXKCKOH CepHH NPOHU3BOMHTCS
o a6Co/IIOTHOH MOIIHOCTH MPOCJIOeB (TOHKOMOJMOCUYaThle ¥ rpy6omnosocuartsie
HOPOMALI), MHHEPAJBHOMY COCTaBY PYAHBIX H CHJAHKATHLIX KOMIIOHEHTOB MOPO-
JABI, a4 Take 110 OKpacKe KBaplla — Ceporo, KpacHOro M BHIIHEBO-KPaCHOrO.

[TpuBexenHas B K1acCHPUKALHH HOMEHKIATYPa BbI3bIBAET PAA KPUTHUECKHX
3aMeyaHuil. B Hell Hesephbl Ha3BaHHsi Nopod, oOpa3ylollNX OT/JejbHble MpPO-
‘CJIOH, HEeBePHbl I TPOMO3AKU NPOU3BOAHBIE OT HUX Ha3BaHHS CJIOXKHBIX MOPOI.

55



TepMHH «p OTF OB H K» H NPOHU3BOAHOE OT HEro Ha3BaHHe — «pP OT O B H-
KOBbBI i NpocJaoii», Kak cnpaBenauso nokasadaa lO. U. Ionosuukuna (6).
HerpHeMJieMbl JIJIS1 ONHUCBIBaeMblX Mopoa. PoroBuK (cornéenne) mpeacrasasier
co00I0 TVIHHHCTHIH cJjaHell, MeTaMOP()H30BaHHBIH B KOHTAKTe C HHTPY3HSIMH.
OTa nopofia MMeeT PAKOBHUCTHIA H3JIOM W OOBIYHO COCTOMT H3 HECKOJIbKHX MH:
HepaJioB. [Ipoc/ioH, c/IOKeHHble KBaplieM, He YAOBJAETBOPSIOT HepPeuHCAEHHbIM
YCJOBHSIM: OHH Pa3BHTbHI B YUACTKaX, YAAJeHHBIX OT HHTPY3Hi, HMEIOT XOPOLIo
BbIPaXKeHHYI0 CJIOMCTOCTh 0Oe3 PAKOBHCTOro M3JIoMa H OTVIHYAIOTCA IPOCTOTOS!
MHHEepaJbHOIO COCTaBAa.

CTOpOHHHKH TEDMHHA «POTOBHK» HEOXHOKPATHO MOMAUYEPKHBAJH, UTO KBapIL
B OMHCBIBaeMbIX NMOPOAAX HMeeT «POTOBHKOBYIO» CTPYKTYPY. st TOro utobn
MOSICHHTD, YTO OHA CO0OH NMpeACTaBJsieT, OOBIUHO FOBOPAT He O MPOCTO POTOBH-
KOBOH, a 0 POrOBHKOBOH TOPLOBOI HJIM MOCTOBOH CTpyKType. Mexnay sTumu
TpeMs oNpeleJeHHAMH CTPYKTYpbHl TeM CaMbIM CTAaBHUTCH Kak Gbl 3HAaK paBeH-
ctBa. KakoBa e B IefiCTBHTeIbHOCTH CTPYKTypa NPOCJIOeB, CJOXKEHHBIX KBap-
meM? OHa oyeHb cBoeoGpasHa. Kamnblii MOHOMHHepaJbHBI NPOCTIOi KBapla
He HMeeT pa3/HYUMOro NpOCThIM IjazoMm 3epHa. [loa MHKpockomnom oH o6Ha-
pPYKHBaeT NOJOCYATOCTb, OOYCJOBJEHHYIO YepedOBAHHeM 3epeH pasJnuHOU
kpynHoctu (ot 0,01 mo 0,5 mm). PazMeprl 3epeH H3MEHAIOTCS MOMEPEK CJIO,
BIOJIb CJIOSI OHH OAMHAKOBHI.

[lepexoabl MeXIy OTHENbHBIMH CTPYKTYPHBIMH NOJIOCAMH GBIBAIOT OUeHbs.
Pe3KHMH H mocTeneHHBIMH. PopMa 3epeH He 3aBHCUT OT UX pasmepos. Kaxioe
3epHO W30METPHYHO, He HMeeT KPHUCTAVIHYECKHX TpaHell W MPEeACTaBJseT Co-
0ot HempaBUJbHBIA MHOTOMPaHHUK. OOLIUHA PHCYHOK CTPYKTYPBI AeHCTBHTENb-
HO HAllOMHMHAaeT IJIOTHO YJOXEeHHYIO TOPLOBYIO MOCTOBYI0. OIHAKO MeXAy Ta-
KOH CTPYKTYpOH W POrOBHKOBBIMU CTPYKTypaMH HeT HHYero oobuiero. Porosu-
KOBble CTPYKTYPbl OTJUUYAIOTCH 3a3yOPEeHHOCTBIO OTJAEbHBIX 3ePeH U KYUHBIM HX
pacro/aoxeHuem,

Taxnum obpasom, ofpallleHHe K CTPYKTYpe HUKAK He MOXET CJAYXHTb 060-
CHOBaHHEM HEyJauyHOrO0 TePMHHA «POTOBHK», DTO Ha3BaHHe, BBeIEHHOZ B OTe-
yecTBeHnylo Juteparypy Il. Il. TlaTHuukum (7), BO3HHKJIO H3-3a HEBEPHOIO:
NepeBojga TepMuHHa «uepT» (chert), kotoprim B CILIA uMeHyIOT KBapleBbLle
IPOCJOHN A0KeMOpHUiCKUX NopoA. TepMHH 3TOT IMHPOKO NpPHMEHsieTCss B CTpa-
Hax, Ile roBopAT Ha aHIVIMACKOM W ()paHIy3CKOM SI3BIKAX, K KPeMHHCTBIM MO-
poiam, BCTpeualoUuMcs cpeld nociekeMOpHUACKHX KapOOHATHBIX TOJILL.

B pa6orax HOurpuxa (10), Tpedesena (20), Ponvka u Busepa (12), Ku-
Hest (14), Cumonca (18), Yaiita (22) u Apyrux, NOCBALIEHHBIX OGCYKAEHUIO:
ycaIoBHH 06pa3’oBaHHS W OIHMCAHHIO LIepTa, 3Ta MOPOAa XapaKTepHU3yeTcs
AH60 KaK CHHreHeTHYHOe, JIUGO KaK NHareHeTHUYHOE KPEMHUCTOe 06pa3oBaHHe,
Kak 6oJiee uin Mehee aMOpdHBIH KpeMeHb, HO He KaK 3ePHHUCTBHIH KBapll.

TpyaHo cynuTb, HACKOJbKO TOHATHE «IUEPT», CTPOTO TOBOPS, NPUMEHHMO:
K nopoaam o3. Bepxwero, no nas nopoa Kpusoro Pora oHo HempuemJsemor
X0oTa GBI MO TOH KPYMHOCTH 3epHa, KOTopass B HHX HalmoAaercd. Bes 6oiib-
ILIOTO OMACeHUs] MOXKHO, MO-BUAHMOMY, TOBOPHTb O TOM, YTO MPOCJOH KBapla
3CPHHCTON CTPYKTYPbl TaKXe OTJIHUYAIOTCS OT KPEeMHeBHIX . OGBIYHO CKPBITO-
KpHCTaANHYecKUX 006pa3oBaHMil, KaK KpHCTa/JIMYeCKHe CJaHLbl OTJIHYAlTCA
OT IVIHH M apruJVIHTOB, KaK MpaMop OT M3BecTHsKa. Tuaep (21), comocrasiss
KBapl xesezopyanbix (opmaunit CIIIA u Bpaswiun, NpuxoAHT K BBIBOAY,
YTO ero cBoeoOpasHasi MO3aHYHAasl CTPYKTypa XapaKTepHa MJIsl IepeKpHCTaJl-
JII30BAHHOro mepTa. Takoe TOJKOBaHME TeHeTHUECKHX DAa3JHYHH MeXAy KBap-
ueM KeJie30pyAHbIX ¢opMalMid M IIepTOM MOKa3blBaeT LeJecooGpasHOCTb
COXpaHeHHUs] TepMHHA «IIEPT» JJs TAKHUX KPeMHHCTBIX NMOPOJ, KOTOphe He MOJ-
BEPIJIUCh 3HAUMTEJIBHOMY MeTaMop(dU3My, COXPAaHHIH CBOIO CKPBITOKPHCTAJI-
JIHYECKYIO CTPYKTYPY H KOJJIOHIHYIO TEKCTYypY.

Bce ckaszanHoe, TakuM 06pa3oM, MOKAa3bIBaeT, YTO NPHMEHeHHe TepMHHA
«POTOBHK» K KBapLUEBBHIM MPOCJIOSIM JOKeMOPHHCKHX 2KeJe30PyAHbIX opManui
HEeJONYCTHMO HH MO YCAOBHSAM 006pa3oBaHKd, HH 0 MUHEPAJBbHOMY COCTaBY, HH
[0 CTPYKType 3THX mopof. Ero BO3HUKHOBeHHe CBA34HO C HEYIayHbIM MepeBO-
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JIOM Ha3BaHHSA MOPOAEI, CYLIeCTBEHHO OTJIHYalOLlelicsi OT ONHCHIBaeMbIX KBap-
[eBBIX TPOCJIOEB.

«Pynueft npocdaoiiy — HasBaHHe 01 NMOPOJM, CJAOMEHHBIX MarHeTH-
TOM, IE€MAaTHTOM, THAPOreMaTHTOM H MAPYTHMH JKeJle30DYAHBIMH MHHepaJa-
MH, — JI0 HACTOslillero BPeMeHH He BO30YyHAano KpHTHKH. OJHAKO U 3TO Ha-
3BaHHE BHISHIBAET HEKOTOphle 3aMeyaHusi. B ocHOBY TepMuHa 34eChb MOJOXKEHO
pe NeTporpaguyeckoe, a 3KOHOMHYeCKOe NMOoHATHE, OGBIUHO HA3BAHUA «PYIHAdA
CBHT@», «PYIHBIH TOPDH3OHT», «PYAHBIA MJIACT» ONpefelsioT PYyAOKOHTPOIHPY-
jollee WJIH PyAOBMelllalolliee 3HaYeHHe TeX HJIH HHBIX 0Opa3oBaHHil CaMoro
pas3JIHYHOro nerporpaduyeckoro cocraBa.

Hestb3st He mMpH3HAaTh, YTO MPOCJIOH, CJIOXKeHHble CIVIOLIHOH Maccoil Xeae30-
pPYAHBIX MHHepaJsioB, OTJHYAsCh PpasHooOpasHeM MHHepaJbHOTO cocTaBa M
CTPYKTYpPBI, COAEPIKAT YaCTb KeJse3a, BXOAsllero B cocraB pyA. OmHako AJst
KaXXZOTO THIMA >KeJe3HbIX pYJ XapaKTepHbl pa3fiHyHble pYLHHIE HPOCJIOH.
B 6edHbIX pydax MPOCJIOH, CJAOMKEHHble OJHHMH JIHIIDb XKeJle30PyAHbIMH MHHe-
paJiaMu, TIPAKTHUeCKH He OOGHAPYXKHMBAIOTCS, U MOA HaHMeHOBaHHeM DYAHBIX
NpocJIoeB B PaBHOH Mepe NOAPa3yMeBaIOTCsl MPOCJOH, CIOMKEHHbIE XKeile30Dpy -
HBIMH MHHepaJaMHM c KBapleM Hau amcpuboaom. IIpunararesbHoe «pyAHBIH»,
NpaBHJBHO OTpaKalolllee 3HaueHHe NPOCJOeB KaK OCHOBHBIX HOCHTeJel Xeile-
3a, He ompejeJisieT COCTaBa MOPOJBI, TaK KAaK MOXET NPUMEHAThCS K MOpojaM
H KapOOHATHHIM, H CHJIHKaTHEIM. OHO, TeM CaMbIM, 3aTYHIEBBIBAET nerporpadu-
yecKoe cBoeo6pasme IOPO/.

HasBaHue «pyaHBIil pOCJOH» JOMKHO UMETb NPHKJAaJHOe 3HAaYeHHe, Nosic-
Hsl10lllee pOJib NOPOJ Pa3/JHYHOTO COCTAaBa NMPH NPOCAEXKHBAHMU KOHTYpa pPYA-
HBIX TeJ H TeXHOJIOTHYeCKOM onpo6oBaHHM GelHHBIX pyld. B To ke Bpems mpu-
JlarateJlbHOe «PYIHBIH» NeTporpadHyeckoro 3Ha4eHHsl UMeTb He MOXET, U BBO-
JINTb ero B HauMeHOBaHHe NMopold He caeayer. Heo6xomxuMo OTMeTHUTh, UTO 3TO
Ha3BaHHE He TOJbKO HeOolpefeJeHHO NeTporpaduyeckd, HO H 'POMO3JKO, TaK
KaK COCTOHT H3 JBYX CJIOB, ynoTpefjeHHe Ka)XOOro H3 KOTOPHIX OTAEJBHO He
HMeeT Kakoro 6bl TO HHU OblIO MeTporpadHyeckoro CMelcja.

Tperbe Ha3BaHHe «CHJAHKAaTHB X Npocaoi», ynorpebiaseMoe Ijs
0603HaUeHUA NOPOJ, CJIOKEHHHIX aMpHO0ONIaMH, THPOKCEHAMH, CJII0OfaMH ¥ XJI0-
PUTOM, ONpaBAbIBAETCS NPHHAAJIEKHOCTBIO NepeyrcJeHHbiX MHHepaJoB K 1pyil-
ne cuiinkatoB. Henb3st He Mpu3HaTh HEKOTOPOH JIOTHYHOCTH B NTOAOOHOM ompe-
ITeseHMn nopoabl. OJHAKO PEeKOMEHIOBATh €ro NpUMeHeHHe B KaJjbHeHIleM
He cJeflyeT MO TOH NpUYHHE, YTO KaXK/[blil U3 3THX NMPOCJOEB KaK N0 MUHEPaJib-
HOMY COCTaBY, TaK H MO CTPYKTYDe COOTBETCTBYeT BIIOJIHe ONpeAe/eHHOMY
nerporpaUuecKOMy MNOHSITHIO ~— KPHCTAJJIHUECKHM CJIaHIaM.

Ynorpe6ienne NpPUHIAraTeJbHOrO «CHJIMKATHBIA» MOXKET OBITb LEICCO-
0o0pa3Ho JIHUIb B TeX CJydasx, KOrja, XapaKTepH3ysl COCTaB JKeJle3HbIX PYZ,
HUMEIOT B BHAY KaKyIO-TO 4acTh JKeJle3a, CBfI3aHHYIO C CHIIMKaTaMH.

[TpousBoaHbie Ha3BaHHUsA TakuMm o6pa3oM, Bce TpH ymorpebise-
Mble misi npocrefimnx nopox Kpusoro Pora HasBaHHsi HeBepHBI. EcrecTBeH-
HO, HeBepHBEl H O6pa30BaHHble M3 HHUX MHOrOCJOBHble HAHMEHOBAHHS TOPOL,
COCTOSIIIMX M3 [POCJOEB Pas3jJHYHOro COCTaBa.

Bce Hauin 3aMeuaHHsl OTHOCATCA HCKJIOYHTENIbHO K HOMEHKJAatType W HH B
Koell Mepe He KacaloTCsi KPHBOPOMKCKOH K/acCH(HKalUMH, KOTOpas 1o CBOeH
OCHOBe BecbMa JoruyHa. OZHAKO HEKOTOphle BONPOCH HOMEHK/ATYPhl MOPOX
CJIOXKHOTO COCTaBa He MOIYT He KOCHYTbCSl MX K/accHuKamud. DT10, B yacr-
HOCTH, OTHOCHTCSI K TOPOAAM CJIOXKHOT'O COCTaBa, KOTOPHIE MOJYYHJIH 0COOble
HauMeHOBaHUAA. TakUMM oco6biMH HanMeHoBaHusamu B Kpurom Pore sBastoT-
Csl OJHOCJIOBHOE Ha3BaHHe <«IKECHHJIHT» W MHOrOCJIOBHOE — «lepecyanBaHHe
POFrOBHKOB M CJlaHLEB»; B 00OHX CJayyasix HeT MPOCTOro CJACBOOOPA30OBAHUA M3
Tpex pa3o0paHHBIX BhIle TEPMHHOB.

C ueM CBSI3aHO TAaKoe OTKJIOHEHHe OT OOllero NPHHLUHNA HAaHMEHOBAHHA?

[IpocToif W TMOHATHBEII TePMHH «IKecnHJIHT» (jaspilite; mnpousBomHoe OT
CJ10Ba «sAIIMa» — jasper) npuMeHnsiercs B KpHBopoXbe K NMOPOAAM, KOTOphie
HHOT[2 TOJbKO HMEIOT C ALMOH cxoncTBo. M3 noHHMaHHsa 3TOro TepMHHa OpH-
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MEHHTEIbHO K KPHBOPOMKCKHM NMOPOAAM SICHO, UTO OH OTHOCHTCSI H K ITOpPOAAM,
KOTOpble C PaBHBHIM YCHEXOM MOTyT ObITH Ha3BaHBI MO KPHBOPOMKCKON 3Ke HO-
MEHKJIaType «TOHKOIOJIOCYATBIMH MAarHeTUT-TéMAaTHTOBEIMH POTOBHKaMH». JTO
CJI0KHOe HaHMMeHoBaHHe B KpuBopoxbe GoJiee MOIMyJspHO, YeM TEPMHH «IKe-
CIMJIAT>, QAKTHYECKH HENPaBHJIbHO BOCIPHHSITBIA COCTABUTE/SIMH KPHBOPOXK-
CKOIf HOMEHKJIATYpHL.

Paccmorpente npHBefeHHOI Bbillle KPHBOPOMKCKOH KJIaccH(pUKAaLUM CBHIE-
TeJIbCTBYET O TOM, YTO Ha3BaHHe «MepecjlanBaHHe POTOBHKOB H CJAHLEB» MPH-
MEeHsIeTC K TNOPOAaM, 3aHHMAIOIIKUM MO COCTABY H TEKCType MPOMEXKYTOUHOE
MOJIOKEHHEe MEXKAY «CHIHKAaTHHIMH DOrOBHKAMH» H KPHCTA/VTHUECKHMH CJIaH-
uamu. Haun 3ameuanusi o mpupoje «CHIHKATHBIX NPOCJIOEB» NOKAa3bIBAOT, YTO
H KpaiHHe, H POMEXXYTOUHbIe MOPOALI NPEACTABAAIT co6oil eqHHbIH psij 06-
pasoBaHHii, Bce Pa3IHYHS KOTOPHIX OGYCJOBJMBAIOTCH JIHIND PA3JIHUYHBIMH KO-
JIHYECTBEHHHIMH COOTHOLIEHHAMH npocsioeB. [Haue TroBopsi, HeT HHKaKHX
OCHOBaHHH 1/11 HapylleHHs eAHHOOGpa3Hs HOMEHKJATyphl 3TOro psiga NOpoAd.

Bce n3noxeHHOe TOBOPUT O TOM, UYTO HOMEHKJIATypa, npuMeHsemas B Kpn-
BOpOXKbe, He BbIIEPXKHBaeT KPUTHKH, HYXKIAeTCS B 3aMeHe.

HOMEHKJIATYPA, NPENJIATAEMAS B3AMEH KPHBOPO)KCKOHN,
H EE KPUTHKA

10. U. Ilonoeunkuna (6) u M. H. Kaaranos (4), 3aocTpup BHHMaHue Ha
HeNpaBUJIbHOM HCIOJIb30BAHNH KPHBOPOXKCKHMH TeoJIOTaMH TePMHHA «pOro-
BHK», TIpeJJiaraloT 3aMeHHTb €r0 Ha3BaHHEM <«KeJNe3UCTHIl KBAPIHT», KOTOpoe
IHHPOKO NPUMeHsIeTCsl IPH XapaKTepHcTHKe nopoa Kypckoit MarHutHoi aHoMa-
Jud U apyrux paiioHoB aokem6pusi 8 CCCP. Ecnu cynpby kakoro-au6o Tep-
MHHA pewaTh Mo GOJBIIMHCTBY TOJIOCOB, MO UHCJAY ONyGJHKOBaHHBIX pador,
rae GblM NPUMeHEHBl T€ WK MHEIE TEPMHHBI, TO NPEUMYILECTBO OKaXeTcs Ha
CTOPOHE «IKeJIE3HCTOrO KBapIHTa». DT0 06CTOATEJNbCTBO CJAVKHT OCHOBaHHEM
JJISL PEeKOMeHOalUuli 3aMeHUTb TEePMHH <«POTOBHK» TEPMHHOM <«JKeJe3UCThIH
kBapunt». OAHaKo Jeso, MO-BUANMOMY, JOJIKHO pellaThCsi He TOJbKO 60Jb-
LIHHCTBOM TOJIOCOB, HO H JIOTHYHOCTbIO TepMHHA. C 3TOH TOYKH 3peHHs, Ha3Ba-
HHE <«¥KeJIe3UCTHIH KBapUUT» BHI3BIBAaeT Pl BO3PaXKEeHHIH.

Haspanue «XKeje3UCTHIH KBapUHT», IPHMeHSAeMOe JJsi MOPOx AOKeMOpHi-
CKHX XKeJe30PYAHbIx dopMaluil, TPaKTyeTcsl UIHPOKO, U HMEHHO B TaKOM IiO-
HUMaHHH TePMHHA KpOeTcsd psil HeyIoOCTB H HeLOpasyMeHH, NeJalolliUX ero
HernpHeMJIeMBIM [UISl [IUPOKOrO HCIOJb30BAHHS.

HeonpeneieHHOCTb TEKCTYpPb

ITox HaHMeHOBAaHHEM <«XKeJe3UCTHII KBADHHUT» Npexae BCero MOXKHO NOI-
pasyMeBaTb NOPOALI MACCHBHON M HOJ0CUATON TeKCTypH. KpHBOPOXKCKHI ONBIT
He TO3BOJISIET MOATH Ha Takoe ofbelHHEHHe B OJHOM HA3BaHHM NOJOCYATHIX H
MacCHBHBIX KBapuutoB. [loc/enHue, Kak MPaBUJIO, HMEIOT JOKAJIbHOE Pa3BHTHe
H OTVIHYAIOTCS 110 YCJIOBUSIM 0Gpa3oBaHusl OT nmosocyarthix kKBapuurtos. Heo6xo-
JHMOCTb TAKOTO PasfiesieHHs] KeJle3UCThIX KBAPLUTOB MOXeT CO BpeMeHeM BO3-
HUKHYTh H Ha KMA, u B npyrux nokemOpuiickux panonax. Buifitu 3 storo
TIOJIOXKEHHST MOXKHO BBeJleHHEeM BTOPOro NMPHJAraTeJbHOTO A/ KBapUHUTOB. MO-
JIOCYATBIX — «MACCHBHBIH JKEJe3UCTHIH KBApIUT» WIH «MOJOCUATHIH XKeje3u-
CTHIi KBapUHUT», a JJIST MACCHBHBIX — «JKeJIE3UCTHI KBapIMT».

[Nocnennee HassaHue Gosiee 1eeCOOGPA3HO 3aKpelHTb 3a MAaCCHBHOH
PA3HOBHAHOCTBIO XOTH Obl NOTOMY, UTO BCAKAas MAacCCHBHAsi TEKCTypa IMpOLLE,
yeMm noJiocuartas. Tak npuHATo B KpHBOpOXKbE M HEKOTOPHIX APYTHX J€TaTbHO
H3y4YeHHBIX pafioHax. JLis TOro uToGbl MOATBEPAHTb CIPaBeIHBOCTh MOJ06HOM
PEKOMeHIalHH, MOXHO YKa3aTb, YTO B TAKOM CTapelillieM XeJle30pyAHOM pail-
oHe, Kak Munac-)Kepanc (Kpaapunatepo-®Peppudepo) B Bpasuaum, rie 3a
MOJIOCYATBIMH JKeJe3UCTHIMH KBapLMTaMH TBEPAO 3aKpellJleH TepPMHH «HTalH-
put» (itabirite), nox HasBauWeMm «Kese3HCTHII KBapuut» (cuarcitas ferrugi-
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nosas) MOHHMAIOT TakHe MOPObI, B KOTOPHIX JKeNe30pyAHBle MHHePaJLl pac-
npefeNeHbl paBHOMEPHO, He 06pa3yst OTAe/bHEIX cjoeB (JI. ne Mopaiu u 1py-
rue). C Apyroil CTOPOHBI, AJISI MOJIOCYATBHIX XKEJE3UCTHIX KBapuUHTOB BO (¢paH-
LLY3CKOli J1HTepaType NOJbL3YIOTCS TAKMM MHOTOCJAOBHEIM TEPMHHOM, KaK «Bam-
ded hematite quartzite.

Bce npuBenenHble paccy:KieHusi, BbITEKAloOlHe H3 KPHBOPOMKCKOIO OMBITA,
H NpHMePH! MHOCTPAHHOH HOMeHK/aTyphl MOKAa3blBAlOT, UYTO Ha3BaHHe «IKeJe-
3HCTHIl KBADLMT» He MOXeT GbiTh MPHHSATO 6€3 COOTBETCTBYIOIIEro NOSCHEeH!,
6e3 HeKOTOPOTo JaJsIbHEMINero yc/a0KHEHHs] TeDMHHA. YTOUHEHHOe TaKHM 06pa-

30M Ha3BaHHE — «IOJIOCYATHIH 2KeJe3UCTol KBAPLUTY; OTHAKO HeJIb3f He npu-
3HATb, YTO OHO CJIHIUKOM IPOMO3IKO.

HecooTBercrBue MEKIy COCTAaBOM H Ha3BaAHHEM NOPoOA

B HasBaHHM «KeJe3HCTHIl KBapUHT» JBYMS CJIOBAMH XapaKTepH3YIOTCS
HEKOTOpble UepThl COCTaBa IMOPOAbLl. B wacTHOCTH, HMsI CYILeCTBHTe/bHOE
«KBAPLHUT» JOJI2KHO NOKA3BbIBATh, YTO MOPOLA COCTOHT B OCHOBHOM H3 KBapila —
3T0 mpexje Bcero ksapuut. MMs mpusiararenbHoe «3KeJIe3HCTBIH® CBHAETENb-
CTBYeT O TOM, YTO B COCTaBe KBAPILHTA KAKYIO-TO POJib UIPAIOT MHHEpaJhl, CO-
ZepKalllHe KeJ1e30; TIPH 3TOM OKOHUYaHHe IPHAaraTeJbHOTO «3HCTHI» FOBOPHT
3a TO, UTO KOJIHYECTBO KeJie3a JOMKHO ObiTb HeGoabmwnM. Tak noJsxKeH MOHi-
MaTbCsi TEPMHH, €CJIH CYMTATHCS ‘TIPH €70 PEKOMEHIAUHH C PYCCKHM S3BIKOM.

IToponsi, HMeHyeMble «XKeTe3HCTHIMH KBAapUHTAMH», BeCbMa HeEINOCTOSHHbY
no coctaBy. COOTHOILEHHs] MeXAy KOJIHYECTBOM XKeJNe30Py/HbIX MHHEepaJoB H
KBapIUTa B HUX MOTYT 6bITb CAMBIMH Pa3sHOOGPasHbIMH. 3a4acTyiO KOJIHYECTBO
JKeJNEe30PYIHHX MHHepPaJOB TMPEeBOCXOAUT COHepXaHHe KBapua. KosH4ecTBO
Kpemnesema B 30—33 BecOBBIX MPOLEHTA He SBJSAETCA HCKJIOYEHHEM mJs IO-
PO 3TOH FPYNNBI, a COLEpPXKAHHE METAJJIMYeCKOro eje3a B HHX JOCTHrAeT
40 BecOBBIX NMPOIEHTOB.

BesyciioBHO, HasBaHHe «KBapUHT» JJI8 MOPOJ MOAOGHOTO COCTaBa HeNpH-
eMJIEMO, TaK e KAaK U HelpHeMJeMO INpPH/arartelibHOe «XKeJEe3HCTHII» K Ke-
Jle3HbIM pynaM. OTH coofpaxeHUs1 CBHIETENLCTBYIOT O TOM, YTO YHHBEPCAJb-
HOe NPHMEeHEHHe TePMHHA «JKeJe3UCTHI KBApUUT» MJs MOJOCUAThIX JOKeMG-
PHHACKHX TOPOJ, CJOMXKEHHbIX KBapLeM M JKeje30pyAHbIMH MHHepaJaMH, Helo-
II'YCTHMO.

l'lapa,n,oxca.rlbl-locn MPOH3BOAHBIX Ha3BaHMIA

[ITupokoe MOHHMaHHe TEPMHHA <«XKEeJNE3HCTHIH KBapUMT» MPHBOAUT K CO3-
JAHHIO BeCbMa TPOMO3JKHX, a NOAYAC M MapajoKcajbHBIX TEPMHHOB IpH
KaaccubUKaLiH OAaHHBIX Mopoj. Tak, MOpOAbl, COCTOSIIIME M3 XKeJe30pyAHBIX
MHHepaJoB M cuiukatoB, M. M. KanraHoB Ha3biBaeT «KeJje3UCTHIMH KBapILIH-
TaMH», XOTSl B COCTaBe UX IVIaBHas poJib CpeJl RepyAHBEIX MHHEpPAJIOB NPHHAN-
JIEKUT He KBaply, a.cuiHkaTtaM. ToT 3Ke aBTOp pasjnuaeT Mo cocTaBy 6e3pya-
HBIX NPOCJIOEB CJeaylollHe BHABI: OOBIUHbIE XKEIe3UCThie KBAPUHTH C KBaplie-
BBIMH NPOCJIOSMH, <KBApIEeBLIE XKeJle3HCTole KBAPLUUTBI»; XesJe3HCThle KBapuH-
Thl ¢ CHIMKATHBIMH TPOCJOSIMH; «CHJIHKATHBIE JXKeJe3HCThle KBapUuTH». Takue
HAa3BaHHUS, «Pa3BUBAIOLIHE» TEDMHH «XeJJe3UCTHl KBapUUT» M BCKPHIBAIOIIHE
CyLecTByOLlee pasHooGpasne MOPOJ, NeJalOT OYEBHAHBIMH Bce HeynoO6cTBa
noaoGHOTO TEpMHUHA.

CJie10BaTENBHO, TEPMHH «KEJIE3UCTHI KBAPUUT» AJ4 NMOPOJ XKeNe30PyAHbIX
¢opmanuit HenpuemsieM. Ero cMBIC/IOBoe 3HaUeHHe HEJOCTATOYHO BCKPHIBAET
TEKCTypHble 0COGEHHOCTH MOPOJ, BO-TIEPBHIX, H He OXBATHIBAET BCefi MECTPOTHI
HX COCTaBa, BO-BTOPHIX.

3APYBE)XHASI HOMEHKJIATYPA

Takum o6pasoM, Kak JeiicTByiolliie B KpHBOPOXKbE, TaK M MNpelsaraemMble
E3aMeH MX HAHMeHOBaHHs He BBIIEDIKHUBAIOT KPHTHKH. 2T0 06CTOATENbCTBO
GBIO crpaBelIHBO OTMeueHo BcecoiosHeiM coBelanneM ng Kpusomy Pory
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1954 r. (2), npuHABIIHUM pellleHHe COXPAHHTb BPEMEHHO CYILECTBYIOIIHE Ha-
HMeHOBaHHuA MOPOA ¥ paspaboTarh MapaljeNbHO HOBYIO PalHOHANBHYIO HO-
“MeHKJIaTypy. '

EcrecTBeHHO, 4TO HOMEHK/IATYPa MOXET GBITb PAlUOHAJIBHON TOALKO B TOM
cJyyae, €cJH NPH ee COCTaBJeHHH GyIyT HNPHHATE BO BHHMaHHe He TOJBKO
KPHBOPOXKCKHE, HO H 6oJiee INHPOKHe MaTepHAJHL.

PacnpocrpaneHHoCTh Xee30pyAHBIX opmaliHii

KpuBopoxbe siBJsieTcs JHIIb HeGOMBIION 4acTbio GOJIBLIOTO YHC/JAa MeCTO-
pOMJAeHHH, CBSI3aHHBHIX C JIOKeMOPHHCKUMH 2KeJe30pyAHbLIMH (OPMALHIMH.
KpynHeiimne Mectopoxaennst CeBepHoit u I0xHoit Amepuku, Appuka u Asum,
¥3BeCTHble B JAOCTYNMHOH 4acTH AOKeMOPHHCKHX naaT(OpM, OTHOCATCH K TOMY
Ke tuny, yro u Kpusoit Por. C xenesopyaubiMu HOpMaUusMH CBA3aHBI A0-
KeMOpHHCKHe MeCTOPOXKAEHUs XKeJje3a ocTpeBoB Besuep (cM. ¢ur. 1, 1; uncaa
B CKOOKaX COOTBETCTBYIOT HaJjlee HOMepaMm Ha Kapte) u Hactoriaka (2), Jla6-
pagopa (3), Matouunu (4), o3. AnGanen (5), ropst Mys (6), 'yre (7), M-
uyunukoted (8) u Iandaunr (9) — B Kanane; Bepmuason (10), Meza6u (11),
Kyiona (12), Toru6uk (13), Mapker (14), Aiipon-Komnaunu (15), JIHKKHHCOH
Komnaru (16) — B Coenunennnix Llltarax Amepuku; Jla-Ilapuna (17), Mu-
Hac-ge-dab [Tao (18), Jloc-Kactuamwoc (19), Penpecanuna (20) — B Benecy-
sae; Canra-Mapus (21), okpectHocreii ropoga Hrayn (22), wrrara Puy I'pan-
Tu ny Hoprtu (23), Cento Ce (24), UeHTpPaJbHBIX H IOKHBIX YacTeii LITATa
baiis (25), JKekue (26), Karanao (27), Kays-ITuka, Mounesene-Asapone,
Karac-Aarac, Kasza-ge-Ileapy, Bpyma-nunero-)Kaugera u japyrue, cocras-
Jasiomine paitod Ksaapuiatepo-Peppudepo uentpaabhoil yactd Munac-)Ke-
pauca (28), Uramapanau6a, Mopy-ny-®eppy u Apyrie ceBepHoii yactu Mu-
Hac-)Kepaunca (29), JKakyu u npyrue oxHoii yacty Munac-)Kepaunca (30),
Puy-bpanky u Ceppa-Asya (31), Cau-Kose-nyc-Ilunesic (32), JKyaupuan
(33) — B bBpasunuu; BecrnoaptuuH — duckesvops  (34), Cep-Bapanrep
(35) — B Hopseruu; uactuuno I'penrec6epr (36), Konanak n Bbépkxonmen
(37) B 80 km or EnnuBape — B LlIenun; ITopkonen — [laxraBapa (38), fy-
parcu (39), KOccapé (40) — B Ounasugud; 3aumanaposckoe (41), Mypman-
ckoe (42), Kypckoe (43), Bearopoackoe (44), Kpusopoxkckoe (45), Annan-
ckoe (46), Manoxunranckoe (47) —B CCCP; Illancu (48), X36ei (49),
IaubayH (50), JIsoau-Uukoy (51) u apyrue Jlsoayuckue (52) — B Kurae;
Mycan (53) — B Kopee; I'oa (54), Patnarupu (55), BaGa6ynan (56), mrata
Manpaca (57), Xafinapa6ana (58), Hanga-Ipyr u Bacrap (59), Bonaiirapx
u Keonmxkxaprapx (60), Cunrx6ym (61) — B Munuu; Mnxun (62) — B Mas-
purtauny; Jxone (63) —Bo Opanuysckoit I'Bunee; Tonkonunu-Mapammna
(64) — B Cbepa-Jleone; Oroys-Usungo (65), VY6auru-Ilapu (66) —BO
dpanuysckoit dkBaTopualibHoii Adpuke; Bocob6ono-3onro (67), Kuiao u Mo-
to (68), Kacan u Jiomamu (69) — B Benvruiickom Kouro; Harau6sa-Ilam6a
(70), Yonrse-UYusaméba (71) — B CeepHoii Ponesun; Kse-Kse u apyrue (72),
Meuncerrep (73), Manuoka-Monryaa (74), Hyau-Peiingx (75) — B HOxnoit -
Pogaesun; ®op6e-Pud u Xeinok (76), Iourona (77) — B CBasunenne; Taba-
3uM6u (78), Ilpetopus (79), IMoct6acGypr (80), Kermacxon (81), Youduuu-
Beit (82), Bunaxyk (83), Otboconny (84) u npyrue — B IOxHo-AdpuraHcKoM
Cotoze u [Oro-3anammoit Adpuke; Ha Manarackape (85); Altamnu Caynn
(86), Bauara Maiia (87), Kyaneno66unr (88), Mumiatbek (89) — B Asctpa-
JIHH.

K coxasnenuio, H3yyeHHOCTb 0OJblleif YaCTH NePeyuCcIeHHBX MeCTOpOX/e-
HHI, TaK 2Ke Kak H BMelUaloUIHX AOKeMOpPHHCKHX TNOPOJ, ellle HEAOCTAaTOYHA.
Hau6osbuiee BHHMaHue yaeasjoch nopogam Bepxuero osepa. OnH craiu 06b-
eKTOM G60JblIOro BHHMAaHHS 31eCh B CBSI3W ¢ TeM, yto moTpebHocTe CIIIA B
JKeJjlese He MOXeT ObIThb YAOBJeTBOpeHa pecypcamu OoraThix pya. Xopouwo
H3y4YeHbl TaKXe Opa3u/bCKHe NMOPOABI U GelHble PYJIBL.

Ipu 3ToM Hesb3s CKa3aTb, YTO H3YYEHHOCTH NMOPOA HAXOAUTCS B MPSMOIN
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3aBHCHMOCTH OT Maclitaba MecTopoxieHHH. B 6orarthix, 1a M K TOMY 3Ke X0«
pollo O6HaXKeHHbIX MeCTOPOXKAeHHUsIX Kesae3a ApukH, BHONHE OGECHEYHBaIO-
IMHMX 3KCIIOPT M MECTHYIO MPOMBIILJIEHHOCTb, TOPHBlE MOPOALI H3y4eHH ellle
cnabo. MayueHHOCTh HOpOx kKese3opyIHbix opmanuil, TakuM o6pasoM, 3a-
BHCHT B KaKO#-TO Mepe OT NPOMUIIIIEHHOT0 YPOBHSA CTPaHH H ee 0GecrneyeHHo-
CTH 3alacaMH JKeJe3a.

YuuThBasi Bce CKa3aHHOE, MOMKHO NPEAINOJaraTh, YTo HHTepec K Kese3o-
PYAHBIM (GOPMALHUAM C Aa/bHelIHM pPa3BHTHEM NPOMLIILIEHHOCTH Gyjer He-
H3MEHHO BO3pacTaTh, a meTporpacdHyeckHe BOMPOCH], BCTaBUIHE Tepel IeoJo-
rami KpHBOpOXKBSI, CTaHYT aKTyaJbHEIMH He TOJbKO AJis reosioros Bepxuero
o3epa, MuHac-)Kepanca H ApPYrux xe/e30pyAHHX NPOBHHIHI MHpPa, HO U AAS
BCEX HccJleoBaTesiell JOKeMOPHACKHX maaTdopM.

MHOroYHcJeHHOCTb HAHMEHOBAHHI

CeBepoaMepUKaHCKHe M GpasH/bCKHe Ha3BaHHS TOPHHIX NIOPOJ PAacmpo-
CTPaHWJIHCh B KAKOH-TO Mepe BO BCexX cTpaHax mupa. Ilioxylo ycayry npu aTom
0Kasasla He[JOCTAaTOYHAS] YETKOCTb XapPaKTePHUCTHKH TOPHBIX NMOPOJ, MOJIY4YHB-
IIHX CaMOCTOATEJNbHble HAHMEHOBAHHUA, K 3TO MOCAYXKHWJIO NPHUYHHON TOMY,
YTO ¢ PasBUTHEM MNpPeJCTaBJEHHIA O MOpOAAxX XKeJjie3opyAHeIX ¢opMauuii Bcex
CTPaH MHpa NPOHCXOAMJIO MPOH3BONBHOE HCIO/b30BAHHE, a He COBeplleHCTBO-
BaHHe CeBePOAMEPHKAHCKUX U 6Pa3U/IbCKHUX Ha3BaHHIlL.

JTH Has3BaHHs B NpoOllecCe CBOETO PAacCHpoCTPaHeHUs MO CTpaHaM MHpa
JH60 MoJyyYajH NPOH3BOJbHOe ToAKoBaHHe — wiepT [1. I1. Ilatuukoro (7),
mxkecmunut 9. H. BeneBueBa (1—2), urabupur P. Pyrbe, 1160 paccMarpusa-
Jiuck Kak cuHoHUMBL — . [lepcuBaab, ®panuusa (19), M. C. Kpuunaun, HH-
ausa (15), aubo npocro o6xoamauch HccieqoBaredsMH. BosHHkaau u HOBHIE,
fIpeUMYLUECTBEHHO TPOMO3JKHe, Ha3BaHusA. ObIllee YKCIO CTaphIX U HOBHIX Ha-
HMEHOBaHHH NOPOJ 2KeJ1e30PYAHbIX (opMalMil AOCTHraeT HECKOJIBKHX JECHAT-
KoB. [ToNMBITOK HX CHCTeMATH3aUHH A0 CHX NIOPp He npeAnpHHuMatock. O6 3TOM
MOKHO TOJIbKO NOXKaJjeTb, H6O KeJle30pyAHble (POPMALHH COCTOAT H3 CEPHH MO-
pox, Bce cBoeoOpa3He KOTOPbIX He MOXeT ObITb MpeAcTaBjieHo 6e3 AOCTATOYHO
ueTKOH HX HOMEHKJATYpHIL.

B pycckoii reoJloruueckoil JTHTepaType UHCJ0 MHOCTPAaHHBIX Ha3sBaHHHA OKa-
3aj10Cb TaKKe NPHYMHOXKEHHBIM IlepeBOAYMKAMH, YAaCTO HCKaXKaBIIHMH HX
CMBIC/JIOBOE 3HaYeHHe,

CaeacTBUA HEONPEAECNEHHOCTH TEPMHHOB

[IpuBoaumuie B Tabs. 1 onpenesieHusi CBUAETEJNbCTBYIOT O TOM, YTO MHO--
THe H3 IIepeuuC/eHHBIX Ha3BaHHWIl MOryT paccMaTpPUBATLCA KAk CHHOHHMHL
Bonbluas yacTh onpefleneHuil Hy)aaeTcsi B YyTouHeHHH. Pasinuns mexay mo-
pollaMH, MOJYYHBIIHMH OJHO H TO K€ Ha3BaHHe, TPAKTYIOTCA B KaXKIOH pPyXA--
HOll TPOBHHLUHMH NO-cBoeMy. Takas Heomnpeje/seHHOCTb TEPMHHOJOTHH CO3Aa-
€T Le/blH Psifl HeyAOOCTB, MPensTCTBYIOLUIMX NJIOJOTBOPHOMY PasBHTHIO Npe-
cTarJieHHl 06 ycJOBHAX 00pa3oBaHHA PYA H B3aHMHOMY OGMeHY OMBLITOM.

CnelicTBHEM HEAOCTATOYHOl ONpele/ieHHOCTH Ha3BaHHH SIBJAAIOTCS:

1) HenmoBepHe K NMPOCTHIM, yAOGHEIM B O6pallleHud TePMHHAM, HX OTPaHH--
YeHHOe paclpoCTpaHeHHe B Te0JIOTHYECKOH JHTepaType;

2) mpeanoyTeHHe CAOKHBIX MHOTOCJIOBHLIX ONpeleseHHH, ABJAAIOLINXCS He
TePMHHAMH, a XapaKTEePUCTHKAMU;

3) TPOMO3IKOCTh OMHCAHHII, CBSi3aHHAsA ¢ HeOOXOAMMOCTbIO NOSICHEH NI,

4) o6GbeanHeHHe NOPOA DPAa3JMYHOIO COCTaBa, CTPYKTYPHl H MPOUCXONKIE-
HHS TIOJ OJHHM Ha3BaHHEM, NMPOH3BOJILHOCTE €ro BbOOpa;

5) HeBHMMaHHe K NeTporpaduuecKHM JAeTaJjsiM; MHOTOCJIOBHOe HasBaHHE
NOPOA CO34aeT BreuyaTJeHHe TOJMHOTH MeTporpaduvecKoro onpejeseHusi, He:

CTHMYJINPYET BbIABJACHHST CYLIECTBYIOLLUX pasnuqnﬁ MexXxxny GJIH3KHUMH [0 TeK--
CType H COCTaBY NHopoAaMH.
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Haun6onee

nonyJjaapHble Ha3Banusd

Tab6auua l

|

Pycckue nepeponm,
nn | Hassanue nopoau ! MecT0 npuMeHenns Tponcxoxczente nasparus u ero Oony6AHKOBaHHLIe
| conepxane B newaTty
1 Banded hema-| O6mufi Tep- IMoponw nosnocuaroi Tekctyphl, | Tloaocuatwit
tite quartzite MHH COCTOfLKE B OCHOBHOM H3 KBaplla | FEMaTHTOBHIA
i(zmr.n. , ¢p.) H remaTuTa KBapuuT
2 | Banbed ferru-|{ Ces. Ponesus IMopoanl nonocuaroit TekcTypl, | Ilonocuathi
ginous quartzite COCTOsIllIHE B OCHOBHOM H3 KBap- | KeJie3uCThlil
(anra.) Ha H MXeje30pPyAHbIX MHHEPAJOB | KBapLHT
3 Banded iron-{ Beasr. Kosro, To xe, ynorpebasetca kak cu-| [TonocuaThiit
stone (aurs.) IOx.-A¢p.Col03, | HOHHM TepMHHA HTAGHPUT KenesHsik
Ces. Popesus,
Caasugenl
4 | Banded silice-| CUIA, Kaua- O6mee Haspanue nojocyaThix | TlonocuaTtuit
ous  ironstone | Aa NOPOX, COCTOAIIMX M3 KBapla M | KpeMHHCTHIH XKe-
(aura.) JKesAe30pyIHHX MHHEpaJoB Ne3HIK
5| Chert (aura., CLIA, Kana-| [Ilpoucxosmaenue HasBauus He- | lllepr, poro-
¢p.) na,  <Ppanuus, | nspectHo. Bo3amoxkHO, OT paH- | BHKOBas KpeMEH-
HMuaust, HOx.-| nyskoro cnoea newnufi (cher) | cras nopona,
Adp. Coio3 kpemeHb. Bo ¢panuysckoft aute- | kpemuucTHii u3-
paType ynoTpe6.seTcsi HapaBHe C | BeCTHAK, KpeM-
TepmHHOM roche cornéene, B He- | HHCTHII ChaHel,
menkoit — Hornstein, Hornfels | poroBuk
6 Cherty taco-|{ CILUA ITpoussoptoe oT 5-ro u 24-ro
nite (aura.) Ha3BaHHi
7 Cuarcitas fer-| Dpasuansa Keapuutei ¢ kenesopymunmu | HenesucTthe .
ruginosas (nopr.) MHHepaJJaMu KBapLUHUTHI
8 Eisenerz (uem.) Tepmanns 3HaueHHe TepMHHA omnpejesieHo Kenesusx,
CMBICJIOM CJ10Ba Keseanad pyna
9 | Eisenjaspilite T'epmanns Mpoussoanuit or 14-ro, cMuc-
(uem.) N0BOfi TepMHH
10 | Ferruginous CliA TNpousBonkoe or 5-ro HasBaHHA
chert (anra.)
11 | Ferruginous ClIA Tpou3BoHOe Ha3BaHHe
slate (anra.)
12 Gneses hema-| Benecysna 3nauenue TepMuHa onpefeneHo| [emaTuTOBHI
titicos (nopr.) TONILKO CMLICJIOM CJIOB rHefic
13 Ironstone -Crpann, rie 3uaueHHe TepMHHA onpefensier- | Xenesusk,
(aura)) TOBOPAT HA aH-| cs1 CMHICJAOM C]0Ba, TO e, YTO | XKejie3Hass pyAa
TAHACKOM f3HKe | y 8
14 Itabirite Bpasunns, Be- ABTopoM TepMHHa npu3aHaeTcss | Hrauput

(nopt., ucm.,
aHra., HeM., ¢p.)

Hecys.Ja, Beabr.

Konro, Maspu-
TaHu4, IO .-
Agp. Cowz u

Ip. CTPaHb MHpa

Dmeere, 1822 (11). INpokrssoaHoe
OT Ha3BaHHs G6pa3HabCKOro cena
(#biHe ropoaa) MraGupa. Ilopoaa
NepBOHAYaAbLHO  ONpefentach
KaK KBaplLeBblfi CJlaHell ¢ enes-
HbIM 6JeCKOM, yeLIYHKaMu Myc-
KOBHTa W TOHKOPACMbiJEHHbIM 30-
aotoM. B mnocneanux pabotax
NPHCYTCTBHE 30J0Ta Kak JRMar-
HOCTHUeCKWii TpH3HAK He pac-
cmaTpuBaeTcsl. [lonuepkupaeTtcst
MO3aHyHasi CTPYKTypa Ksapua,
NPUCYTCTBHE MArHeTHTa, HApAAy
C reMaTHTOM. XapaKTepHO HH3-
Koe collep)KaAHHE MHHEPaNOR M3
rpynnst CHIMKaToOB. Bpasunbckie
reoJIory NOMYCPKHUB ZIOT NCAOCYA
TOCTb HTAaGUPHTOB, NPOTHBONOC
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Mporonwenne Taba. 1

o [T pro— T LB R R e
B NMevaTH
! TABJSIIOT HM JeJe3HcTble KBap-
! uuth. Feonoru Benecysanl, Ra-
" 060poT, napaneaHsyioT HX C xKe-
JIe3HCTBIMH KBapILUTAMH
15 Jacutinga Bpasuausd, Be- IMponcxowenne Hassauus He-| 2KakyTunra,
(nopr., Hcn.) Hecy3sa . u3sectno. Jleiis u Xappep (16), [ wakyTHHrHT
: | a takwe E. Py6uo u apyrue nox
: | 3TuM TepMHHOM uMelOT B BHAY
! | Gorartble eJe3Hble PyIbl, Npel-
i | CTaBJjeHHble TOHKUMH CJOSIMH Te-
! maTHTa, JI. ne Mopawiu u apyrde
i NoJYe PpKHBAIOT HeonpejeneH-
[ HOCTb TepMHHa
16 Jasper (anrn.,| Crpannl, Tie Tlponcxoxnenne HasBaHHs He- | Hmma
¢p.) roBopAT Ha QPAH- | H3BECTHO, BO3MOXHO, MPOM3BOX-
LY3CKOM H aH- | Hoe OT ¢paHIy3cKOro cJoBa jas-
rAMfcKOM  f13bl- | pé — KpanuaTuiii. [laoTHHE Kpem-
Kax HHCTHIE NOPOJLl, COCTOSULHE H3
| kBapua M XaJuefoHa C TOHKOM
BKPAMJeHHOCTbIO KPAaCHON OKHCH
wenesa
17 | Jasper bands To we [1pon3BofHOe Ha3BaHHE [oaocuateie
(aura., ¢p-) SNIMBI
18 Jaspilite CLA, Ces. ®. 10. JleBuHcou-JleccHur JlKecnHANTHI,
(anra.) Poxesus NPUNHCHIBAET TEPMHH Y aficBOPTY. | JKACTHIHTHI,
[tpouasonnoe ot cnoBa jasper IDKICMHAHTHI
19 | Quartz-banded | 1liBenus, Hop- 3naueHne TepMuHa omnpefle-| Kaapuessie no-
ironstones Berus JIETCA CMbICJIOM CJIOB JlocyaThie Kenes-
(anrJa.) HSIKH, TMoJocYa-
THIE WeJe3HCTble
KBapUHTHI
20 ! Quariz-banded | IllBeuus, Hop-| 3uauenwe TepmHHa onpene-| Kseapuessie
ores (aHr..) Ber s JAAETCSl CMBICJIOM CNOB rnonocyaTtele py-
Ibl, Xee3uCThle
KBapIHTHI
21 Roches-méres O6o6marouLHit O6iee Ha3BaHUE CHIAHKATHBIX | MaTepHHCKHe
rubanées silice- | TepMuu MOJIOCUATHIX MOPOX, PpaccMaTpH- | roJjocyarthie re-
uses des  mi- BaeMblX KaK NMepBOHCTOYHHK OPY- | MATHTOBbLIE  IMO-
neureus (¢p.) JleHeHns poabl
22 | Siliceo (ncn.) {  Benecysna Hassanne, npou3sollnoe oT xu- |  Cuiuneo
MH3Ma nopolbl. Y norpebaserca
KaK CHHOHHM FeMaTHTOROTO THeil -
ca. Mo nauubiM E. Py6uo u zp.,
pregen I, 3ionoaro s 1931 r. Ce-
CTOHT W3 MNapajjieslbHblX  Npo-
CJI08B KBaplla M OKHCJIOB JKenesa.
Or urabuputa otnudaercs Gosee
yeTKOH MoJIoCHa10CThIO
23 | Slaty taconite|. CIHA CMbic/I0BOe Ha3BaHHe, nDpous-| CJaHueBHIf
(asra) poiisoe oT 24-ro TaKOHHT
24 | Taconite (awra.,,{ CLUA (wTar| [lo-puaumomy, npoussognoe ot | TaKoHHT
¢p.) Muunecora), Ha3saHHA TAKOHCKUX rop B CHCTe-
Hopserus me Annanauu. C. Poiic (17) cea-
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3blBaeT TEPMHH C FpPedecKHM cJo-
oM ,naaBHTh*. [lo ero nauubim,
noj TaKOHHYECKHMH HJIH T1aBJIEH-
HBIMH TIOPOJlaMH Feosioramu Mun-
HecoThl paHee MOHHMAJHCh OOpa-
3:BaHHs, OTHOCSAILHECH K OCTaTKaM
»TIePBUYHOMN KOPBI* 3eMHOTO 1apa.




OKoHyaHHne Tabua 1

Tom (ferruginous chert), Tak u
WenesHcThIM caaHuem (ferrugino-
us slate). [lo cocraBy meneso-
PYAHHIX MHHEpPAJIOB, ONpelesio-
LU{HX TeXHOJIOTHYeCKHe CBOACTBa,
TAaKOHHTH pa36HBAIOTCA Ha JABa
THRA: MarHeTHTOBHIE (magnetic)
H HeMarHeTHTOBbie (non-mag-
netic)

g |
=i Pycckue nepeponml,
2 Haspanue nopoan | Mecto npuMenenus Hpoucxomn:;l:eep;aa::{:aeﬂm n ero ony6auKoBaHHbLE
3 | B NeyaTH
|
oq ! .
24 , Taconite CHJA  (wrar | XKenezocoaepikaiue nopodsl Ke- !  TakoHHuT
| (aura., ¢p.) Munnecora), Ne3opyaHbix dopManui, obpaso-
: Hopserus BaHHble KaK JKeJe3HCThIM Iuep-
i
t
!
!

|
!
1
!
!

CHCTEMATH3ALHSA HOMEHKJIATYPHI

OG630p cyllecTByIOIllel HOMEHKJATyphl MOKA3bIBAeT, YTO ee CHCTEMATH3a-
ISl SIBJASIETCS TlepBOOuepesHOll 3ajauell. PaumoHajbHasi HOMeHKJaTypa He
MOXKeT OLITb IOCTPOEHAa HA HOBBHIX, HCKYCCTBEHHO BHIpAGOTaHHBIX TEepPMHHAX,
OHa JOJIXXKHA HCOOJb30BaTb TPaJHUHOHHO CJOXKHUBLIHECH HAHMeHOBaHUA IO-
poAd, NPH 3TOM KaKAblii NPHHHMAEMEbIil TePMHH AO/IKeH ObTb KOHKPETH3HPO-
BaH. Jlns Takoll KOHKpPeTH3aUHH TEPMHHOB HeoOXOIHMO B IEPBYIO Ouepelb
KJaccupHUHPOBAaTh MOPOAB! JKeae30pyAHBIX (opMauuil Ha OCHOBe INPOCTHIX
AHArHOCTHYECKHX IIpH3HAaKOB.

I'pynnupoBka mopox Ha 0CHOBe KPHBOPOXCKOro ONBITA H JHTEPATYPHBIX
JAHHBIX

Bce mnoponbl Kele30pyAHbIX (opMaluil Mo TEKCTYpHBIM TIPH3HaKaM, HC-
noib3yeMelM B KpuBopokbe s KiaccH(PHKaLHMOHHBIX leJlelf, moapasiess-
I0TCA HA OJHOKOMMOHEHTHBlE, ABYXKOMIOHEHTHBle M TPEXKOMIOHEHTHHIE
TPYIIHL.

Cpels OZHOKOMIOHEHTHBHIX MOPOA MO COCTAaBY BBIAEJSIOTCA NMOPOALI, CJO-
JKeHHble: cBOGOJIHOH KpeMHeBOH KHCJOTOH (a); okHuciaMyu kejesa (b); cHau-
KataMu (c).

J{ByXKOMAOHeHTHble OPOAL 06pa30BaHbl TEM HJIH HHEIM COYETaHHeM Tpex
HepevyHCAeHHEIX OXHOKOMIOHEHTHHX mopoa (a, & u c). CyllecTByloT Bce TPH
BO3MOXHBIX coueTaHusi (ab), (bc) u (ac). B Kaxaoihi H3 map COOTHOLUEHHSA
KOMIIOHEHTOB MOTYT H3MeHsATbcs oT O 1o 100%.

Bce TpexkoMIOHEeHTHbIe MOPOJALI NPEACTABAAIT co60i COHAXOXKIeHHe TpeX
OJHOKOMIOHEHTHBIX (abc).

B 3Ty OTHOCHTE/IBHO CTPOFHYIO KapPTHHY CYIIECTBEHHble OCJIOXKHEHHS] BHO-
CHT pa3HOoOGpa3He MHHEpPaJbHbIX (OPM HaXOXKIAeHHs B M0OPOJaX KPeMHEBOH
KHCJIOTH M IPYTHX KOMNoHeHTOB. KpeMHeBast KHCJIOTa BCTpeyaercst B (hopme
KaK 3epHHCTOrO KBapla, Tak W KpeMmus (mepta). B DNpHCYTCTBUH He3HauH-
TeJbHOH NPHMECH KPAacHOro reMatura OHa o6pasyer AuIMbl. Eme 60/bliM
MHHeDAaJIOrHYeCKHM HETOCTOSHCTBOM 006/1a4aloT APYyrHe NpocTeiilliie HOPOAHI
(6) u (c¢), UMeHyeMble OZHOKOMIOHEHTHBIMH JIHILb 110 TEKCTYPHO-MeTporpa-
¢dbHYECKHM MpHU3HAKaM. DTo pa3Hoo6pa3He MHHEPANBHOTO COCTaBa NMPOCTEHLINX
NOpOJ JKeJe30pyAHbIX (GopMalliii Bbi3biBaeT elle Go/blliee MHOrooGpasue Io-
POA CJIOKHOTO COCTaBa.

3nech HeOOGXOAHMO Cle/1aTh OTOBOPKY O TOM, UTO HOPOJBI K€J1€30PyMHbIX
¢opmauuil Mo CTeneHy OKHCJEHHS H BBIBETPHBAHHA MOTYT ObiTb MEpBHYHBLIMH
(HeM3MeHEHHBIMR) M H3MeHeHHBIMH. Takoe nejeHHe HeO6XOAHMO B Tex cJy-
yasix, Korjga pasfHpaercss BONpoc, TaK MW HHAuye CB3aHHbIH C BHIBETPHBAHH-
€M, HO ecJJM 3Ta 3ajaya He CTOHT Iepej HccJiefoBaTesieM, NMEPBHYHbIe NMOPOAK
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MHeJIE30PYAHbIX (OpMalui, MO aHaJOrMH C APYTHMH MOPOAAMH, MOJMHBI TO-
Jiy4aTh NPOCThle HAHMEHOBAHHUs, 6e3 KaKHX-JHGO OMNpefe/HTENbHBIX NPHJIara-
TeJNbHBIX. 3AeCb pPeub HAET TOJNbKO O TaKHX HEH3MeHeHHBIX MOopojax.

I'pynnupoBka HassaHmi

Cpenn HasBaHHH, NPelNJIOKEHHBIX AJsi NOPOA KeJNe30pYAHbIX (opMaiuii,
0 CMBICJIOBOMY 3HAYEHHMIO CJIOB H MO cnoco0y HX o0pa3oBaHHfA BBIOEAETCSH
HECKOJIBKO TPYIIIL.

K nepsoii rpynne MoryT ObITb OTHeCeHBI TaKHe TEDMHHBI, KaK KBapLHT
(quartzite), wepr (chert), smma (jasper), kenesusik (irnostone) u ciaHen
(slate). Tlo cMmbIc/OBOMY 3HAYEeHHMI0 OHH BIIOJIHE OJHO3HAYHO ONPEAEJSIOT
COCTaB ONHOKOMIIOHEHTHBIX TOpPOJ Kese3opyAHbix (opmauuit. [lo Tekctype
TOJIBKO OIHH MOCJAeJHHIH TePMHH COOTBETCTBYET MOPOAAM KeJle30pyaAHbix dop-
mauuii. Uerblpe M3 nATH Ge3 KaKUX-THGO JOMOJHHTENBHBIX MOSICHEHHH OTHO-
CATCHA K NOPOAAaM MacCHBHOH TeKcTyphl. Lo mopon xese3opyaHbiX GopMaluii
NpHMeHeHHe 3THX TEPMHHOB BO3MOXHO JIHLIL C COOTBETCTBYIOUIMM IIpHJiara-
TeJbHBIM, YTOYHSAIOMUM HX TeKCTypy,— mnoJsocuart-biii-aa (banded).

Ko Bropoii rpynmne TepMHHOB MOTyT OBITH OTHECEHH TaKue Ha3BaHHs, Kak
noJjiocyaThld reMaTHUTOBBIH KBApLHUT, MOJOCYATHIH 2KeJe3HUCThIH KBapuUHUT, NO-
JoCYaTHl KPeMHHCTHIH »KeJe3HsK u ApYyrHe (cM. taba. 1, Ne I, 2, 4, 7, 12,
19, 20 u 21). Bce 3T TepMHHBI N0 CMBICJIOBOMY 3HAUEHHIO COOTBETCTBYIOT
JHUIb HeGOJBIIOH YacTH BCTPEUAIOLIUXCSl B KeJNe30pYAHbIX PopMaLusax ABYX-
KOMITOHEHTHBIX NMopoA. OHH OJHO3HAYHO NOBOPAT O TOM, 4TO B NMOpOJAe Pe3Ko
npeo6yagaerT TOT WJIH HHOH KOMNOHGHT. [lo CMEIC/Y CJIOB, BXOASIILHX B 3TH
TEPMHHBI, ICHO, YTO XapaKTepH3yeMble HMH MOPOJAbl He MOTYT OXBATHTb TeX
KOJINYECTBEHHBIX KoJieOaHHH B COOTHOILIEHHSIX KOMIOHEHTOB, KOTOphle NpPHCY-
K MOpPoJaM KeJe30pyAHbIX (popmauuil. BeeneHHe 3THX HasBaHUH B NeETPO-
rpadHyecKkyio HOMEHKJATypy TpebyeT Jiu60o OTKasa OT UX CMEICJIOBOTO 3Hauye-
pusi (uto gentaercs B KMA u BO MHOTHX IPYrux JKese30opyaHbix palioHax pas-
JIMYHBIX YacTell cBeTa), GO BBEACHHUS Psfa AONOMHUTEIbHBIX TEPMHHOB, KOM-
[IEHCHPYIOUIMX HEAOCTATKH CYIEeCTBYIOLIHX onpeneseHuil. Bce TepMHHBI BTO-
pofl rpynnbl rpOMO3IKH.

K Tperbeli, n nocsienHel, rpynne NOJKHEI GBITh OTHECEHbl TaKHe TEPMHHbL,
KaK «UTaGHPHUT», «)KAKYTHHIa», «XKECTTHIUT», KCHJIHLEO» H «TAaKOHUT» (Ne 14,
15, 18, 22 u 24 ta6a. 1). DT HasBaHuA CHELHAJNbHO MPeNNOMKEHbl AJds HOPOa
NOJIOCYATOH TeKCTYpHI, o6pasylolliuX keae3opyAHsle ¢opmanud. Hukakoro
JIDYTOr0 CMEICJIOBOTO 3HAYeHHs OHH He HMEIOT.

W3 nstH HauMeHOBaHUH HaHMeHee PACHPOCTPaHeH TEDMUH «CHJIHLEO», OH
ynotpebasieTcss ToJbKO B Benecyaje. M3 npuBeneHHoro onpeje/ieHHs BHIHO,
yTo OH AybaupyeT GoJiee MONYJISAPHBI TEPMHH «HTaOHPHUT» H ero fnapaJJeiu-
3alusi ¢ TEPMHHOM «THeMC», MPOBOAMMAA BEHeCcY3/1bCKUMH TeOoJIOTaMH, He
uMeeT ocHoBaHHil. [TOpoAbl, HMeHyeMble «CHJHLEO», He COAepPkKar MOJeBHIX
mmatoB. CoxpaHeHHe S3TOFO TepMHHAa B IeTporpaduueckcii HOMeHKJaType
HeJb3sl MpPH3HATh LlesecooOpasHbiM. MaJsio paclpocTpaHeH TaKXKe TePMHH
«KAKYTHHTa»; Cy[d MO OfipelleseHHI0 reosoroB BeHecyaJ b, OH BIOJIHE COOT-
BETCTBYeT MOHSITHIO «MOJIOCYaTHIl KesleaHsAK». Ha poaune 3Toro HasBaHusi —
B Bpasuiuu, cyas no pa6oram JI. ne Mopauwn, . Ban Hopp, ®. B. I'maxg u
A. JI. M. Bap6o3a, oT ero ynorpeG/ieHHsl B KauecTBe HAyYHOTO TePMHHA OTKa-
3BIBAIOTCA.

TpH ocTaJbHBIX TePMHHA HMEIOT LIHPOKoe PacmpocTpaHeHHe, H Ha pasbo-
pe KaX[0ro M3 HHX CJelyeT OCTAHOBHTbCS 0CO00.

TepMHH «TaKOHUT» LUMPOKO NOMYJsipeH B TOPHOA M 3KOHOMHUYECKOH JiiTe-
paType, y SKCIJIyaTaLHOHHHKOB W TEXHOJIOTOB. ['€0JIOTH TNCJab3ylOTCA 3ITHM
TEPMHHOM OFPaHHUeHHO. « TaKOHHT» BO BCeX TeXHOJOTHUECKHX H TeOJOTHYECKHX
paGoTax 3By4YMT Kak MoHsiTHe oGobuialoulee. [Tog «TaKOHHTOM» TNOHHMAKOTCA
TakHe MOPOABI, KOTOpbie COJEPIKaT H CJAAHLEBble, H JKeJe3HCTble, H KPeMHH-
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cTble Tpocsioy. 151 nosocyaThiX NOpos 2Kese3opyAHux (GopMaluil 370 HaH6o--
jgee o600UIalOUINK, WHPOKHI TepMUH.

TepMHH «IKeCHHIHT» ynoTpeGasieTcss 4YacTo Kak CHHOHHM «TaKoHHTa». [lo-
cBOEH pAacCNpPOCTPAHEHHOCTH B Ppas3/HYHBIX 4YacTX CBeTa OH YycTynaer
TOJIBKO OJHOMY TePMHHY — HTa6HPHTY. TepMHH «JUKECTIUJIUT» HMeeT HEeKOTO-
poe CMBIC/IOBOE 3HaUeHHe — 3TO MPOM3BOAHOe OT cJoBa «Alima». [IpucyrcTBHe
AIUM W HIepTa XapakTepHo A/1s pafioHa BepxHero o3epa, oTKyla 3TOT TepMHI
MPOUCXOHT.

HauGosiee pacnpocTpaHeHHbIi TepMHH «HTaGHPHT», B OTJHYHE OT Npeibl-
IVIIHX, XapaKTepH3yeT Takue MOPOAB!, B KOTOPBIX, ¢ OXHOM CTOPOHBI, PA3BHT
JOBOJIBHO KPYMHO3EPHHUCTHIH MO3aHuHbIH KBapl, a ¢ Apyroif — BecbMa He3Ha-
YUTebHBl KOJHYeCTBA MHUHepaJoOB H3 TPYNNbl CHIMKATOB.

Bce TepMHHBI TpeTbeil TPYNilbl KPATKH ¥ MO3TOMY YROOHBHI B 0OpallleHUH.

Pacnpenenenne Ha3BaHMH MO Tpynnam nopox

[Ipennaraemble HMXKe ompezesieHHsI HE TOJNBKO OTPAXKAlOT OOLIENMPHUHATHIE
TOJIKOBAHUA Pa3HBIX HAMMEHOBAHHI Ha MeCTax, HO M COJepPKaT HX HeKOTopoe
yTOYHEHHe, YTO H Jle/aeT MOHSTHBIM IMpeJjaraeMoe OGbACHEHHe pa3JHuuii
MeXAy OTAeJbHBIMH HAa3BAHHSAMH NOPOA.

Kaou-pHarpaMma xesie3o0pyanbix Gopmauuit

Ha npegnaraemoit auarpamme (¢ur. 2) B npsAMoii 3aBUCHMOCTH OT MHHe-
PaJIbHOTO COCTaBa MOPOA, BHIPAXKEHHOTO MX MoJjioXKeHHeM Ha OapHLeHTpHuYe-
CKOM TpeyrosibHHKe (abc), mokaszaHbl TPaHHUIBI MeXAY MOPOJAaMHu, MOJYdYalo-
IIHMH CaMOCTOATEJbHOEe HaUMeHOBaHHe. ¥ BepIUHHBI TPEYrosbHHKa a Haxo-
JIUTCSL TOJIEe MMOJIOCYATHIX KBApIHUTOB,
y b — none xe/ne3HsIKOB, Yy ¢ — MO-
Jie KpUCTAJUIHUeCKUX caHues. Y 6o- Menesnmny
KOBOH CTOpPOHBl TpeyroJbHUKa ab
NPOTSIHYJOCh  NoJe  HTabGHPHUTOB,
y bc — nojisi CJIaHIEBBIX JKeJle3Hs-
KOB U XKeJIe3HSIKOBLIX CJ1aHLeB. ¥ oc-
HOBAHHUSI TPeYyroJibHHKA BhIAEJEHb
TMOJIsA CJAHLEBLIX KB4PUHTOB H KBap-
LUTO-CaHueB, BoJablias 1eHTpab-
Hasi 4YacTb TPeyroJbHHKAa 3aHATA
TAKOHUTAMH.

I'paduuecku Ha aguarpamme ro-

KasaHbl TMNpejesbHble COAEpKaHuUs Kzpuumm Crawgy
MHHepaJoB, He CBOHCTEEHHBIX OAHO- i Cranyelore i FBapiuma- Y
H JBYXKOMIIOHEHTHBIM TMOpPOAAM H & #dapgumoy ehanyp \c

PACTIOJIOXKEHHbIX B  TiPOTHBOJIEXKA-
IIMX BepliuHax TpeyrojbH#ka. OHH 0
0 dopmaumii:
ycqoBHO ompegensiiores B 10%. Ta-
o o a — KBapl, b — XKenesopyauble MHHEpaJIL,
KOM MpPOUEHT TPHMeCeH BHOCHT OT- € — CHJIHKATH
HOCHUTEJIbHO He6o.bliine H3MeHeHHs
B CTPYKTYpPy H CBOHCTBA MOPOXL.

Jinarpammoii MOXKHO TIONBb3OBAThCS NPi BhGOpe HasBaHuii nopod. Mecro-
HoJ0XKeHHe TOH WJIH HHOH (DHTypaTHBHOH TOYKH, onpefeasioilell TaKOBble, MO-
MeT GbIThb YCTAHOBJIEHO MO KOJHYECTBEHHOMY COOTHOLIEHHI0 MHHepasoB. OHO
B CBOIO OYepelb MOXKeT OfPeNessiThCsl N0 OTHOLUEHHIO CYMMapHBIX MOLUHOCTER
npocnoeB pasauuHoro cocraBa. CocraB mnpocioeB MOxXer ObiTbh omnpelenes
O/l MHKPOCKOIIOM, a TpPH JOCTATCYHOM OfbiTe — BH3YaJIbHO MO 1BETY, (JIECKY,
U3JIOMY, XapaKTepy 3ePHHCTOCTH H OGbeMHOMY BeCy NMOPOJBL.

®ur. 2. InarpamMa nopoj KeJe3opyAHHX
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Ta6nunua 2

Kpa¥kasi XapaKTepPHCTHKA TNOPOA

Pexomennyemuie
Ha3BaHRK

Hepexomenayemuie MaSBaHHA

1. ONHOKOMNOHEHTHbIE NOPOJIL

a, — INonocyarble NOPOABI, CJOKeH-
Hble 3epPHUCTHIM KBaplleM MO3aHYHOMH
¢TpykTYpHL. [lonocuatocTh 06yc 0B 1eHa
pa3nnuHON KPYMHOCTbIO 3epHa

a, — lonocuarele TNOPOIBI, CJOKEH-
HBle CKPBITOKPHCTAJJIHYECKHM KBaplleM
¥ XasieJOHOM

a3 — Tlosiocyarbie NOPOALI, COCTORMLHE
H3 KBaplla H XxaaueloHa (uaH OLHOrO
H3 HHX) € TOHKOH BKPAN/IEHHOCTHIO
KPacHOro reMaTHT4

b — INonocyartbie Nopojibl, CJ0¥KEeHHDE
KHCJOPOAHBINH COeAHHEHHAMH XKeJeda

¢ — CnanueBaThle TOPO.ALI, CJIOMEH-
Hbleé MHHepanaMi rpynnsl CHAHKATOB,
HCKJI0Yasi ToJjieBble WINAaThl

2. JlByXKoMIOHEHTHbIe NOPOAH

a;b — Tlonocuarele NOpOAHl, colep-
Waulge pA3HYHBIE KOJAHYeCTBA KBapua
H KeNe30pyAHbIX MHHepaloB (reMaTHTa
H marseTuta). B oTaenbHbIX cayuasx
MOPOAL MPeACTABASIOT cO60i yepenoBa-
HHe NMOJIOC KBapuuTa ¢ MOJOCaMu  JKe-
Jie3HAKa

.., Ag-gb—TlonocuaTeie noposl, cnoxen-
Hble ILIMaMH, LIEPTOM H KeJe3HAKOM,
a Takwe TNepexofiHbIMH N[O COCTAaBY
NPOCAOSAIMH FIIIMBI, SUIMOBHAHOTO KB&p-
ua ¥ WiepTa, colepwaliuMH O60abllve
WIH MEHbIIME KOJHYeCTBa IKene3opyl-
HbIX MHHEPAJOB (FreMaTHTa U MarHeTHT4)

bc — Caanunl, coxepxauive 6Géabulee
HIH MéHblllee KOJHMYECTBO eJe30pya-
HBIX MHHEpaJoB (MarHeTHTa M remarH-
Ta). KosmuectBo wesne3opyAnbiX MHHe-
panoB B NOpofe YCTYMaeT KOJHYECTBY
CUJIHKATOB

cb — Honocuatnifi KeJe3HAK, cogep-
WauHi GOablIHe UAH MEHbIIHE KOJH-
uecTBa cHAuKaros. X esnesopyaHbie MH-
HepaJbhl KOMHYeCTBEHHO mNpeoGaagaloT
HajJ, CHANKATAMH

ac — Cnanusl, colepaliie I1PocAoH
KBapLHTa

ca — Kpapuuthl, cogepiawmue mpo-
cnou cnanues. CymmapHas MOIWHOCTD
CjaHLeB YCTYNaeT CyMMapHOM MOLLHOC-
TH KBaplUHTOB

3. TpexxoMnoHeHTHBIe MOPOIHI

abc — Topoasl, npeacraBasouike co60fi
niepeclaHBaHHe KBapLUHTOB, JKeJe3HAKOB
H caanueB. TouHee H npoule COCTaB no-
polkl MOWeT OhITb onpejeneH Kak Ie-
pecnanBaHHe HTAGHPHTOB C MKEJEIHAKO-
BHIMH caaHnami. OOliee HasBaHHe Aas
NOJIOCYATHIX MOPOX Wese30pyAHKX dop-
Mauni JokeMGPHACKOro BoO3pacTa
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TNonocyaTw i KBapUKHT
Banded quartzite

Tloaocuarniit  miept
Banded chert
[Monocwataa  sAmMa

Banded jasper

IMoaocuaThiit wenes-
nak Banded ironstone

Caanubi
Slate

HTtabupur
Itabirite

Jxecnuaut
Jaspilite

HKeneausasKoBrIe CAaH-
bl

Cnanuesble
HAKH

menes-

Ksapuuto-cnannn

CnaHuesnle KBapuHThl

TakoHHT
Taconite

|
|
1

Bespynun#i porosuk
Beapyaruii kBapnut

Ipocaor kBapua

Kpacuononocuatnit Ges-

i PYAsHA POroBHK

Pynuuii npocnof

CuJMKaTHHE npocJod

Yenesuctni porosuk,

WeJe3HCTBA  KBapuHt ¢
KBapUeBHIMH  NPOCJHOSMH
OGblYHble Wene3ucTu e

KBAPDUHTH, KBapUueBbie Ke-
JIE3UCTHIe KBapUHThI

Jlmacnn.nm, LXKICIIHANT,
KpacHonoJocuaTthlie KeJje-
3HCTbI€ POrOBHKH

KenesucTole caanusl

Chasusl ¢ mpocaoamy
6e3pyAHHX POFOEHKOB

CuaukaTtine Ge3pyiHbe
POT'OBHKH, CHITHKaTHHE

l Ge3pyiHbie KBAapUHTHI

Kenesncro-cHAMKAT Hble

POroBHKH, KeJe3ncToie
KBapiHThl C CHAHKATHLIMH
NpeCOAMH, CHJHKaTHHE

KENe3UCTHE KBAPUHTH



dta avarpaMma 6e3 CyIIeCTBEHHBIX H3MEeHEeHHH MOXKeT GbiTh HCIOAb30BaHa
i AJIA AOPOJ, COJAepXKalUHX BMECTO KBAPLUMTOB IIepT H siiMy (cM. ¢ur. 3).
Ecau HasBaHHble OPOABI 3aAMYT MOJie KBAPLUUTOB, TO MOJle HTAOUPUTOB 6yaer
nofeM JxecnuauToB. C/AaHUE B 3TOM CJydae lLiesecoo6pasHo HMeHOBaTh Alll-
MOBBIMH HJIH LIEPTOBBIMH, a TAKOHHTHI, NIPH MOJHOM OTCYTCTBHH HTaGHPHTOB,
JXKECIHIHTOBbIMH, HJH, NpPH mepe-
CJAUBAHHH HTAGHDHTOB C JKeECITH- q
JHTaMH, JOKECTTHAHTCONEPKAILHMH.

OOTOJIHUTEJNbBHBIE ONPEAENE-
HHAA H HOMEHKJIATYPA [NOPOJ

[TpuBeneHHble OnpeneseHHs Hra-
GHPHTOB, TAKOHHTOR U CJIAHIIEB, CO-
JepKauux Keae3dpyaHble MHHe-
paJjbl, MO3BOJSIOT paccMaTPUBATh
HX KaK OYeHb UIMPOKHe TCPYNIbi
IBYX- H TPEXKOMIIOHCHTHBIX ITIOPOJ.
OHM HYXIAOTCA B JajbHellieM
MOApasfieNleHuH. Cranup

ITopoarl MarMaTnueckue MPHHSA- / / Cranyedoe l Ruwnobere \ x
TO MOAPA3/JeJATh A Pa3HOBHAHOCTH ¢ Ak cravy
(10 KOJIHYeCTBY TeMHO-LUBETHBIX MUHe-
pasos. IlonoGHoe ke ofliee MOA- ®ur. 3. duarpaMma [OPOL IKeAe30PYAHHX
paszesnenne MOrJo GObl ObIThb npen-  opmauumit, comepxamwux npocaouw AWMH H
JIOXXEHO U A1 uTabuputoB, OQHaKo luepTa
B LeJOM 151 TTOPOA FKese30pyIHbIX
(hopMauHii OHO CKaXKeTCH BecbMa HeyNOOGHBIM. JKesae3HAKH Y claHuUbl 06beau-
HSAIOTCSl B OJHY IPYNNy MeJaHOKPAaTOBLIX MOPOM, MPOTHBONOCTABJAEMbIX KBap-
uutam, OCcHOBOMH 1151 pa3fe/ieHHsl MOPOR IKeJe30PyAHbIX (GopMaLHil Leaecoo6-
PasHO, MO-BHAHMOMY, NPHHATE COAepXKaHMe He (eMHYeCKHX MHHEPaJIOB B
UeJIOM, a TOJIbKO JIHIIb 2KeJe30pynHbix. OTpa)keHue KOJHUYECTRA TOCJIETHUX
B Ha3BaHHH NMOPOJA MOIJIO Obl OLITH AOCTHTHYTO BBeJEHHEM HyMepaluH, COOT-
BeTCTBYIOLeH B YHCJOBOM OTHOLUEHHH CYMMAapHOMY NPOLEHTY Kese30PyAHBIX
MHHepaJIoB B cocTaBe nopojd. MTaGUpHUTHI U caaHUBL B UeJIOM 1ICAYy4YaT HOMepa
ot 0 go 100, Takorutsl — ot 0 mo 80. ITpu rpy6GoM nesleHUH MOXKHO PasJHYaTb
NOPOABL! HU3KHX, CPEJHHX U BBICOKHX HOMEPOB.

Vnortpe6ieHne TakKHX HA3BaHHH, Kak HTAGHPHT, JIKECIHJIHT M TAKOHHT, He
HCKJIIOYAeT BO3MOXKHOCTH BBeJ€HUs] B HaUMEHOBaHHe MOPOJ INOMOJHHTENbHbIX
olipeResieHHil, YTOYHAIOIINX MHHEPaJLHOe CBOoeobpasne, TEKCTYPY, YCIOBHS 06-
pa30BaHHA, HHTCHCUBHOCTb H XapaKTep HAJIOXKEHHBIX MPOLECCOB.

[To rnapHeHIIMM Kee30pYAHLIM MHHEpajgaM HTa6HPHTOB, TAKOHHTOB il
CTaHIEB MOXKHO Pa3/iHyaTh MATHETHTOBLIe, FeMAaTHTOBbIE W TepeXOfHHe Das-
HOBHJIHOCTH. B psane cayyaeB 1eslecoo6pasHO BblAeNeHHEe MapPTHTOBBIX HOPOL.
Jnsi uTaGHPHTOB HH3KHX HOMEPOB, TAKOHHTOB M CJaHIEB GoJblloe 3HAYEHHe
HMeIOT MHHepaJibl M3 TIpynnbl cHiHKaTtoB. Ilo mpeo6iaaparoliuM CHJHKaTaM
MOTYT pasJiHyaTbCsi GHOTHUTOBble, KYMMHHITOHHTOBLIE, 3THPHHOBEIE H JpYyrue
HTaGUPHUTHL, CJAAHLUBI U TAKOHHUTHI PA3HBIX HOMEPOB.

B oTamenbHbIX paloHax cpeiu NOPOA Keje30pyAHBIX (opMauuii, NOMHMO
KBapIfHTOBLIX, CJAHLEBEIX H JKeJe3HKOBLIX, CYLIeCTBEHHYIO pPOJb HIPaloT Npo-
CJIOH, CcJOXeHHble KapGoHaraMu (M ToJIeBBIMH LunaTamy). B AaibneiiuieM
MOKEeT OKa3aTbCsl Heslecoo0pasHbBIM BBejleHHe JOTNOJHHTENBHBIX TEPMHHOB H
MOCTpOeHHe CMelHaNbHBIX TeTpaspHUecKUX AuarpaMm. B Hacrosiliee xe Bpe-
MSI B TAKOM OCJIOXKHEHHH HOMEHKJIATypsl ocoboll HeoGxoaumoctu HeT. s no-
poa, comepxKallux KapOOHATHbE MPOCJIOH, LiesecoofpasHO MPHMEHSATb TaKue
HA3BaHHSA, KaK «KapOoHaTCcoNepalluil (IOJOMHTCOAEPIKALIMHA) HTAGUPHT>,
TAKOHHT HJH CJaHell.

BaxHellIIUM TeKCTYPHBIM NMPH3HAKOM ONHCHIBAEMON TPYMLl NOPOA #ABJIS-
eTcsi mosiocyatocTb. 1o mKMpHHe MPOCTI0EB UPHHATO Pa3/iHdYaTh TOHKOMOJOCUA-
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‘Thie, cpellHenoJ/jocyaThie H KPyIlHONosocyarble NopoAbl. HeTKHuxX npegeaos Aas
Tako#l TpPYNNUPOBKH He YycTaHoBJeHo. Ilo xapakTepy mo/ocuaTocTd MOrYT
OBITb BBLAE/EHBl MOPOABI, pa3/jHyaeMble He TOMBKO MO TMOPSJKY YepelOBaHMS
M MOIIHOCTH NPOCJIOEB, HO U 110 Pe3KOCTH KOHTAKTOB, UHCJIO TEKCTYpHBIX pas-
HOBHAHOCTeH OUeHb BeJIMKO, IPAKTHYECKH OHO He orpaHHueHo. Ilpocion B ura-
6dpHTaX M TaKOHUTax, o0jafasi pas3jJHYHBIMH (U3HUECKUMH CBOHCTBaMH, B
npouecce gedopmaluy NpuodpeTaror camble pasJ/vuHble GOPMbI C Pa3pbiBOM
H Ge3 paspbiBa MPOCJAOEB, C TEM HJAM HHBIM NepepacipeleseHueM MaTepHaJa
B OTAEJIbHOM MPOCJIOe H CBSI3aHHBIM C 3THM H3MEHeHHMeM €ro MOLHOCTH. MHo-
roo6pa3sde TEKCTYPHBIX ¢opM moJocyaThix HOpoj NMoTpebyeT OT HX KJaccH(H-
KaUHH He TOJIbKO NeTporpadHuyeckoro, Ho U TEKTOHHUYECKOTo MOJAX0Aa.

YcaoBust o6pa3oBaHust NMOPOJ XKese30pyAHLIX (opMaluil B HacTosiulell pa-
Gote He oGcyxpawrcs. B 3ToMm ecTh onpedeseHHbIH cMbica. [Ipenjoxenus no
HOMEHKJIaType MOryT M JOJDKHBI NpeAliecTBOBATb ToH 60J/blIol paGoTe, Ko-
Topasi cBA3aHa ¢ paclHpPOBKOHA YCJOBHI 06pa3oBaHUs u NMpeoOpa3oBaHHs
nopon. O6cyxKaeHHe 3THX YCJIOBHII MOXKET BEI3BATh TAKOe XKe KOJHYEeCTBO pas-
JTUUHBIX TOJKOBAHHUM, KaKoe BbI3BaJO0 06cyeHHe reHe3Hca rpaHuToB. B psze
C/ly4aeB MOXHO, MO-BHAMMOMY, FOBOPUTb O ROCTAaTOYHO He3aBHCHMOM (op-
MHPOBaHUH HTAGUPUTOB U CJAAHLEB, B Psfie XKe clyyaeB, HA060POT, O NO3AHEH-
uleM IipeoOpa3oBaHUH HTAOMPHTOB B TAKOHHUTHI K CJAHLBL.

Jns Takux ciaydyaes, Koraa npeoGpasoBaHHe HTaGHPHTOB, TaAKOHHTOB H
CJIAHIEB CBSI3aHO ¢ MPOSABJIEHHEM MeTacoMaTrosa, AJsl KOTOPOro Mopoabt XKeJe-
30pyaHbIX dopMauuii npeacraBasior cobopo OJaronpuATHylo AHG¢epeHunpo-
BaHHYIO 10 COCTaBy H CBOMCTBaM cpely, Leslecoo6pasHo pasJHyaTh KapOoHa-
TH3HPOBAHHbLIE, STHPHHH3HPOBAHHble, aJLOHTH3HPOBAHHEIE U TOMY MOAOCGHbBIE
CJaHIbl, TAKOHUTLl H HTAOHPHTHI.

3AKJIIOMEHHE

[MpennoxeHHasi CHCTEMaTHKa HOMEHKJIATYPHl MOPOJ KeJe30pYAHBIX Gbop-
MalHH JOJIKHA PacCMaTpHUBaTbCA JIMILB KAaK MepBHIi war Ha 3ToM nytH. O6-
CyX[eHHe CIeJaHHBIX Bblllle NMpeasoxeHHi AOKHO MMOKA3aTh MX PalHOHAJb-
HOCTb. 3Jecb HeOGXOAHMAa He TOJNbKO paGoTa MHOTOYHCJEHHBIX KOJJIEKTHBOB
reo/IoroB, HO M €JHHORYIUHOE JKeJlaHHe MPHHATH OOLIYI0 TePMHHOJIOTHIO.

B nanbHelilieM Heo6X0OHMO pa3paboTaTh YETKYIO K/jaccu(HKalHo NOPOJ,
llaTh HX MeTporpaduyecKkoe ONHCaHHe W MOMYJsPU3HPOBAThL NMeTporpadHio Ta-
KOHHTOB, UTaGHPHTOB M CJIAHLEB JKeJqe30pYJAHBIX (popMalvil BBeleHHeM COOT-
BETCTBYIOIUNX Pa3fe/]oB B yueGHble DYKOBOACTBA. IIpu OCyLIeCTB/IEHHH TaKoH
paboTbl MOXHO OGyZAeT NPHUBETCTBOBATH H3AAHHE aTJACOB TEKCTYP M CTPYKTYP
nopoj, obMeH My3efiHHIMH Oo6pasuaMy MeXJy Pas/JHYHBIMH PaHOHaMH H CTpa-
HaMu H NpoBeleHHe neTporpaduuyecKHX COBeLIaHHH.
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U3BECTHNA AKAIEMHUHN HAYK CCCP
CEPHSA TEOJOTHYECKASA

1957, e 9

0. 1. CAMORJIOB u . C. COKOJIOB

CBs13b BEPTHKAJIbHOW FHAPOXUMHYECKON 30HAJBHOCTH
APTE3HAHCKHX BOJ C OCOBEHHOCTSMH TENJAOBOTO
JABH)XEHHSA MOJIEKYJ BOJAbl H HOHOB B PACTBOPAX

O6uiie uepTHl BEPTHKAJNbHOH THAPOXMMHYECKOH 30HAJBHOCTH apTe3HaH-
CKHX BOJ OOBACHAIOTCS NPOLECCAMH, NPOTEKAIOWIHMH B PAacTBOPAx B YCJIOBHAX
MeJl/IEHHOTO HHCXO[IALIEro ABHIKeHHs BoA. B 3THX ycJ0BHAX, B CBSI3H ¢ 0coGeH-
HOCTAMY TeMJVIOBOTO JABHXKEHHUA MOJIEKYJ BOAbI H HOHOB, BO3HHKAIOT JONOJHH-
TeJibHbie TOTOKH YACTHL, HaKJajblBaloniHecs Ha ofllee ABHXKeille apTe3HaH-
ckux poa. C Hanpap/eRHeM W BeJHYHHAMH [ONOJHHTENbHHIX TMOTOKOB CBA3aHO
KaK HapacTaHHe MHHEpaJH3aUMH MOA3EMHBIX BOX C TJYOHHOH, TakK M- 3aKOHO-
MepHaf cMeHa THIPOKapO6oHATHHIX BOJ CyAb$aTHBHIMH, a 3aTeM XJIOPHAHBLIMH.

Bonpoc o BepTHKa/MbHOH THIPOXUMHYECKOH 30HAJBHOCTH AIBJIAETCA COCTaB-
HOM yacTelo Npobaembl GopMHpPOBaHHA NMoA3eMHBIX BoA. HauGosee TpynHBIM
M JHCKYCCHOHHBIM CJeyeT NP 3TOM NPH3HATH BhHISICHEHHE MPHYHH CMeHHl C
I1y6HHON THAPOKAp6OHATHEIX BOX CyJab(aTHBIMH, a 3aTeM XJOPDHIHBIMH, C OA-
HOBPeMEHHBIM HapacTaHHEM KOHLEHTPAalUHH apTe3HaHCKHX BOA A0 PaccojoB
(o6mnit cayyaifi BepTHKaNbHON 30HAJBHOCTH). BaXXHO OTMETHTb, UTO TaKas
cMeHa Ha6mogaercs B GOJMBUIHHCTBe apTe3HaHCKHX 6acCefiHOB M OYeHb 4acTo
He CBfI3aHAa C COCTABOM BOJOBMEIIAIOIIHX NOPO.
~ TpyaHocTs 0GbSICHEHHS NMPHUHH BEPTHKAJBHON THAPOXHMHYECKOH 30HaJib-
HOCTH He 3aBHCHT OT TOIO, CBSI3BIBAETCS MJIH HeT (JOPMHpPOBAHHe Pacco/IoB C
MeTaMop$hU3MOM BOA MODCKOro TreHesnca. B KauecTBe NMPHYHMHBI YKa3aHHOH
30HAJbHOCTH PA3JIHUHBLIMH HCCJIEJOBATENSIMH BBIABHUTAETCS Ta WM HHAS COBO-
KYIIHOCTb BeCbMa Pa3HOOOPA3HBIX NPOLECCOB: MepepacipefencHie BOXHOpaAc-
TBOPHUMBIX coJlell MeXJy MOpOJaMu H NOA3eMHBIMH BOJZAMH TOCPEACTBOM pac-
TBOPEeHHS U BbllleSayHBaHUs, KATHOHHBIH OOMeH, OTXKaTHe PAaCTBOPOB MpPHU JIH-
TH(GHUKALMY OCAAKOB, Pa3JiOXKeHHe MOJIeKYJ BOABI MOA BAHAHHEM PaJHOAKTHB-
HBIX NpOlleccoB, MOA3eMHOe HcmapeHHe W Apyrue. Kaxk H3BecTHO, B OleHKe
POJIH 3THX TPOIECCOB CYIUECTBYIOT OYeHb OoJiblliMe pacxoxiaenus (2, 3, 11 u
IpyrHe).

B Banpoce o NPHYHHAX BEPTHKAJBHOH 30HAJBHOCTH 0c0060e MOJMOXKEeHHe
3anumMaer runore3a K. B. ®unartora (13), o6bsACHAOLIEr0 BePTHKAJNbLHYIO THA-
POXHMHYECKYIO 30HAJbHOCTb IPDABHTALMOHHBIMH sABdeHusiMH. Monyckas pas
apTe3HaHCKHUX BOX CYLIECTBOBAaHHE OTCTOHHBIX YCJIOBHIl, 3Ta THMOTE3a HE CO-
OTBETCTBYET COBPEMEHHEIM THAPOTeOJOTHYECKHM MNpelAcTaBjeHHsaM. Kpome To-
ro, npeacrasieHus K. B. dunatoBa o pacnpeaeseHH# HOHOB MO BePTHKAIN
COOTBETCTBEHHO 3HAYEHHAM BeJUYHMHB], Ha3BAHHOH HM <HOHHOH IJIOTHOCTBIOY,
He COMNIacyIOTCSl C YCTAHOBJICHHBIM XapaKTepoM MABMXKeHHs1 YaCTHIL BOXHBIX
pactBopoB. HakoHell, mosyueHHOe HM COBHAaJeHHe <«HOHHBIX IJIOTHOCTeH» ¢
Hab/i0aaeMoll 30HAJBHOCTBIO SIBJSAETCST Helopa3dyMeHHeM, TaK KakK MpPH MOJI-
cueTe «HOHHON MJjotHOcTH» K. B. ®uiatoBeiM OBUIM HCMOMB30OBAHBI YCTapeB-
LHe 3HAUEeHHA BeJIUUHHBL paguycoB HoHoB HCO;~ u SO,2-. [loauepkusas olmH-
6ouHocTb runore3bl K. B. ®unartosa, Heab3sl, OAHAKO, He OTMETHTbL e€e 3Haue-
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HHS KaK TepBOH MNOMNBITKH CBsi3aTh OCOOEHHOCTH BepTHKAJbHOH 30HAJIbLHOCTH
C SIBJIeHHSIMH, NMPOUCXOASLIHMH B CAMHX BOLHBIX PacTBOpPax; B 3TOM OTHOLle-
HuH 3acayra K. B. ®uaartoBa GeccnopHa.

Pesy/braTel H3yyeHHsi CTPYKTYpPHl BOJBl M BOAHBIX PACTBOPOB, SIBJEHHII
camoauddysun U THApPATALUH HOHOB ITO3BOJISIIOT NO-HOBOMY OODBACHHTH IJ1aB-
HefillHe 0COOEHHOCTH BePTHKAaJBHON THAPOXHMHYeCKOH 3oHaJjbHocTtH. [lo Ha-
LuIeMy MHeHHIO, 3TH OCOGeHHOCTH MOXKHO CBfI3aTh C NpoleccaMH, MpoTeKalo-
IUHMH B BOAHBIX PACTBOpaxX B YCJAOBHAIX MENJIEHHOrO ABHXKEHHS apTe3HAHCKHX
BOJ H3 BePXHHX FOPH3OHTOB JIHTOC(ephl B IMIyGOKHE apTe3HaHCKHe IJIACTHI, T. €.
B 06JacTh GOJBIIMX AaBJeHHUH, H JaJjiee K O4araMm pasrpysku. STH NpOLECCH
MPOUCXOAAT HPH NMPOHHKHOBEHHH B apTe3HaHCKHe TOPH3OHTHI HHGUALTPALHOH-
HBIX BOJ, HOHHBIA COCTaB KOTOPHIX (POPMHUPYeETCS TPEK/IE BCEro 3a CUET BBIILE-
JIAUHBAHHS CoJiell B BePXHHX FOPH30HTaX 3eMHOH KOPHI, a TaKXe B TeX MHOTO-
YMCJIeHHBIX cJyyasix, Korla Kakas-Jubo apTe3HaHCKas CTPYKTypa B TO HJH
HHOE I'eOJIOTHYeCKoe BpeMsi BRIXOAMT H3-NOJ YPOBHS MOpPSl M NOJ3eMHble BOJbL
MODCKOTO TeHe3Hca HAUHHAIOT MOCTENeHHO BBITECHATbCS WHOMJILTPALHOHHBIMHU
BojgaMu. B Hacrosmieil paGore paccMaTpHBAIOTCS MpPOIlecchl, 06GYCJIOBJIHBAIO-
nHe o6pa3oBaHHe OCHOBHBIX, CAMBIX OOLIHX 4YepT BEPTHKAJILHOH THIPOXHMH-
YeCKOH 30HAJIbHOCTH, CBOHCTBEHHBIX GOJBIIMHCTBY apTe3HaHCKHX 6acceiHOB.
QueBH/IHO, UTO NPH TAKOH MOCTAHOBKe BOMpPOCA Le1ecoo6pasHO OTBJEYLCH OT
YaCTHBIX OCOOEHHOCTe#l OTAENbHBIX apTe3UaHCKHX 0acceiHOB.

"~ OcraHOBHMCS KPaTKO Ha pe3y/bTaTax (PH3HKO-XHMHYECKHX HCCJIeIOBaHHI,
MOJMIOXKEHHBIX B OCHOBY INpelCTaBjieHHH, pasBHBaeMbIXx B HacTofllell paboTe.

1. CymecTByolllee B KHUAKOCTAX TeIJIOBOe JABHMKeHHe YacCTHIL COCTOHT, C
OJHOIl CTOPOHBI, K3 Ko/1eGaHUM ‘YACTHIL OKOJNO HEKOTOPHIX BPEMEHHBIX MOJO-
XKeHHil paBHOBeCHS, a C JPYToH,— M3 CKauKOOOpa3HBIX NepeMelIeHHH H3 Of-
HOT'O MOJIOXKEHHsI PABHOBECHSI B COCERHEE; JJIHHA, HAa KOTOPYIO MPH CKauKe Ite-
peMeLlaeTCsT YacTHIA, PaBHA DACCTOAHHIO MexAy OJHXKANIIUMH YacTHLAMH
xkunkoctu (14, 9).

YcraHoBJseHO, HanmpuMep, uto Mosekynsl HoO B Bome u BOAHBIX pacTBopax
3/IeKTPOJIMTOB COBEpIIAIOT B CPefHeM O THICAYHM KOJeGaHHH OKOJO OIHOTO
H3 BpPeMeHHBIX MOJIOXKEeHHH paBHOBeCHs,, a 3aTeM CKauykoo6pa3Ho MepeMellla-
IOTCA Ha PACCTOsIHHE OKoJO 2,8 A B cocefHee BpeMeHHOe MOJOXKEHHe PaBHO-
Becust (1, 7).

CkaukoobGpa3Hoe ABH:KEeHHe HA3blBaeTCsi TPAHCJASUHMOHHBIM, OHO COOTBET-
cTByeT camoAndPysuy YacTull KHAKOCTH, T. €. SBJSETCs NMepeHOCHBIM, Uuncic
CKAQUKOB YacTHIl B KHIKOCTH OrPOMHO. B ycsioBusiX, Koraa oflliee JBHIKEHHe
BOJAHBIX PACTBOPOB B BHJe HampaBJeHHBLIX MOTOKOB NPOHCXOAHT KpaliHe Meln-
JIEHHO, TPAHCJIALHOHHOEe ABHXKEHHe MOHOB M MOJIEKYJ BOABI PacTBopa NPHOO-
peraeT NMpH PacCMOTPEHUH sIBJIeHHI NepeHoca ocoboe 3HayeHHe.

2. TpaHC/ALHOHHOe ABHXKEHHE YacTHIL MpeAcTasser co6oil aKTUBHPOBAH-
woie ckauky (18, 17). Oas Toro uyroGbl YacTHLA MOTJIA BREIATH H3 TIOJIOXKEHHS
pPaBHOBeCHsI H COBepIUHTb CKAuOK, OHa AOMKHA 006J1agaTb HEKOTOPHIM 3ama-
COM 3HEPTHH, NOCTATOUYHLIM [J1s1 PEOJOJNEeHHs] IPUTAKEHHS CBOMX OJaHMXKaHIINX
cocefeil. DTa SHEPrHsi Ha3bIBaeTCs HePrueil akTHBAlIMH.

YcraHoBJaeHo (14, 18), uTo yacToTa aKTHBHPOBAHHBIX CKAYKOB YaCTHLL JKHJ-
KOCTH, T. e. CpeJlHee UMCJIO CKAYKOB, COBepLIaeMbIX KaXKJAOH YacTHleHd B €lH-
HULY BpeMeHH (j), cocTaBJaser

_E

] =j0e RT ’ [1]
rae jo— Npel3KCNOHEeHUHANbHbIH MHOXHTENb, NPHOJHKEHHO PaBHBIH yIBOEH-
HOH yacrore KoJieGaHHH YacTHILI OKOJIO BPeMeHHBIX MOJIOXKEeHHH DaBHOBECHS;
e — OCHOBaHMe HaTypaJbHHX Jorapudmos; R — yHHBepcanbHasi ra3oBasi To-
crosinHaa; T — aGcoqioTHast - TeMnepatypa; £ — sHeprHs akrtuBauu# (Ha
1 moab BemectBa). Uro6bl npeacTaBUTh cefe MOPSAOK 3THX BEJIMYHH, YKAXKeEM,
4yTO AJ151 YHCTOH BOAbLI 3HaueHHe E mpH 25° paBHO 4,6 kkaa/moab, a cpelHsst
4acTOTa aKTHBHPOBAHHBIX CKAYKOB KaxKaoil MoJsekyasl Boawl (j) mpuGIH3H-
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TesbHO paBHa 5,9 - 108 B | cek., T. e. Kaxaasa MOJIEKyJa COBEpLI4ET NPHMEPHO
600 maH. ckaukoB B 1 cek. (7).

3. Ecuau no cocencTBy ¢ MoJleKyqi0il BOIbl B pacTBOpPe OKA3bIBAETCS HOH, TO
SHEprusl aKTHBALMU CKauyKa MOJEKYJbl, OT KOTOPOil, K&K 3T0 BUAHO H3 dopMmy-
abl [1], rmaBHEIM 06pa3oM 3aBHCHT 4acTOTa AKTHBHPOBAHHBIX CKauKoB, Me-
HsieTcsl U cTaHoBHTCsl BMecto E paBHoit E+AE (6, 8). AE npexacrasisier
co60i H3MeHeHHe HOHAMH MMOTEHLHAJBbHOTO Gapbepa, OKPYKAIOIIEro MOJOXKe-
HHUe DAaBHOBeCHs MOJIEKYJ BOAbl, O CPABHEHHUIO C BEeJHYHHOI NOTeHUHaJbHOTO
6apbepa 451 YHCTOH BOIDI.

AE sBsieTcsl XapaKTePHCTHKON THApaTauMd HOHOB B pactBopax. Jlas ps-
Zla HOHOB Be/IMYHHBI AE TMOJIOXKHTENBHBI, T. €. 3TH HOHbI OC/AG/SIOT TpaHC/IsA-
IIHOHHOE JBHXKEeHHe MOJIeKYJ BOIbl, HAXOAALIUXCH B Hx OJHxalillleM OKpyxe-
HHH. [lJ1s1 HeKOTOpBIX e HOHOB BeJHYHHBI AE OTpHLATeJNbHbI, T. €. 3TH HO-
Hbl YCHJIHBAIOT TPAHCJASUHOHHOE ABHXKeHHe GJHMANIINX MOJIeKyJ Boabl (6, 8).
K nonam, y KoTopbix 3HaueHHe AE MOJNOKHTENbHOE, OTHOCHTCS GONBUIMHCTBO

KatHoHoB, a u3 annonos HCO; u COZ~. K monaM, xapakTepH3yloluMcs: OT-

pulaTesbHOH TrHApaTanHeil, T. e. OTPULATEJbHOH BemuuuHOH AE, OTHOCATCS
MOUTH BCE AHHOHBIL, a U3 KaTHOHOoB K*, a Tarkxke Pb*, Cs* u, BoamoxHo, Ra?*.

4. TerJioBoe ABHXKEHHe HOHOB B BOJAHBIX pacTBOpax MpeiacTaBisier co6oil
aKTHBHPOBAHHBle CKAUKH ABYX POJOB: OTAeJbHO OT GJHXKAMIIKNX K HOHY MO-
JleKyJ Boabl U BMecTe ¢ HUMH (8). B mepBoMm cayuae cKauku HOHOB, OYEBHIHO,
CBsI3aHbl ¢ O6MeHOM OJMXKaWUIUX MOJIeKYJ BOIEI, T. €. Tlocje cKauka 6Juxaii-
1liee OKPY)KeHHe HOHA COCTOMT YXKe M3 APYTHX MOJeKyJ BOABL. 3a HCKJIOUEHH-
¢M Mg?" Bce HOHBI, HauGoJlee PACIpPOCTPaHEeHHble B MPUPOLHBIX BOAaX, COBEP-
11AIOT CKayKH IJ1aBHBIM 00pa3oM IepBoro poja, T. e. Oe3 OJHIKAHIIHX MoJe-
KyJ Boabl (8). TpaHcASILHOHHOE ABHIKEHHe 3THX HOHOB B PacTBOPax COOTBET-
CTBEHHO CBfA3aHO ¢ O6MeHOM O/HKalUIHX MOJIEKYJ BOJIBI.

5. Ipu ABH>KEHAH NPUPOAHBEIX BOJAHLIX PACTBOPOB MOA AeHCTBHEM CHJIBI TSi-
JKeCTH U3 BepXHMX TOPU3OHTOB JIHTOCGephl B 0oJiee ri1y60oKHe 30HBI PacTBOPEI
NMepexodsiT B 06/1acTb GOJbLUIHX RaBJieHHH, MO3TOMY 0co60 Ba>KHO BBLISICHHTH,
.KaKoe BJHSIHHEe OKa3blBAeT Ha DHEPrui0 aKTHBALHHU CKAYKOB HOHOB H MOJIEKYJ
BOJBl B pacTBope H3MeHeHHe NAaBJIEHHS.

C pocToMm IaB/IeHHs HeprHst aKTHBALMH CKAayKOB, PACIpPOCTPaHEHHBIX B
IPHPOJHBIX BOAAaX HOHOB, Bo3pacTaeT. B camoM jese, pOCT HaBJeHHS MOXeT
NPHBECTH TOJIBKO K YNPOUEHUIO CBs3el HOHA ¢ OJNHIKAHIIUMH K HEMY MOJIEKY-
JaMH BOJAbl, TaK KaK 3TH CBSI3H B OCHOBHOM 3JeKTpocTraTHueckue. CooTBeT-
CTBEHHO POCT AaBJIeHHs NMPHUBOAMT K 3aTPYIHEHHI0O oO6MeHa 3THX MOJIEKYJ, H
SHepPrHsl aKTHBALUH CKAYKOB OTAEJbHBIX HOHOB YBeJHUHMBAETCS.

HHaye nporekaer 3TOT mpoliecc B ciayyde CKaYKOB MOJIEKYJ B YHCTOH BoOJE
Y COOTBETCTBEHHO B T€X MHOTOYHCJEHHBIX y4acTKax CTPYKTYpbl BOIOHHIX pac-
TBOPOB, I'le B OaHXKalillleM OKPYKeHHH MOJIeKy/1 BOAbI HOHBI B JaHHblE MOMEH-
Tbl OTCYTCTBYIOT. B uHCTO!l Bojme pocT naBJjieHHS BbLI3bIBAeT HAapylleHHe ee
aXKypHOH TeTpasipHYeCKOH CTPYKTYpHI, T. €. CBSI3H MeXAY MOJIeKyJaMH BOJbI
Hapywatorcesi. TTo3ToMy 3Heprus aktuBauuu camoaud¢by3uH MoJieKysa BOAbl €
POCTOM JOaBJleHHs1 YMeHblllaeTcsl. YBeauueHHe MOABHXKHOCTH MOJEKyJa BOJH C
POCTOM JAaBJieHUs1 0OHapyKeHO NPH H3yuYeHHH 3aBHCHMOCTH Ko3(pdHLeHTa ca-
Monauddy3uu Boawl or naeaeHus (15). Takum o6pasom, BiHsHHe HaBJleHHS
Ha 3HEeprulo akTHBAIUH CKAYKOB OTAE/JbHbIX HOHOB H MOJIEKYJ BOAbL B PaCcTBO-
pax pasaHyHO MO 3HAKY.

YuutbiBasi NepeydCAeHHbie TOJOXKEHHs, IepeliieM K mpeljaraeMoMy
OGBICHEHHIO OCHOBHBIX OCOOEHHOCTEH BePTHKaJbHOH TI'HAPOXHMHYECKOH 30-
HaJbHOCTH. PaccMOTpHUM, KakK MpPOTeKaeT TPAHC/SLHOHHOE, NIepeHOCHOe JBHKe-
fiHe HOHOB M MOJIEKYJ BOJbl PAcCTBOPOB B YCJOBHSAX MeNJICHHOrO HBHXKEHHSI
apTe3HaHCKHUX BOJX NOJA AEHCTBUEM CHJIbl TSXKECTH W3 BEPXHUX 30H B GoJiee ray-
foKue, T. €. U3 06J1acTell MEeHbIUHX NasieHHi B o6Gaactd GONbHIHX NaBJ/eHHH,
OTKyZJa BOAbI JBHXKYTCS JaJjiee K oyaraM pasrpyskH.
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[TycTb naBieHue Ha riayGune A 6yger p, a Ha riayGuHe A + Ah Bospacraet
a0 p+ Ap.

Torna B cOOTBeTCTBHH ¢ OOLIMM ypaBHeHHeM [l] cpelHee 4UHMCJIO CKAyKoB
YaCTHI PacTBOPa, T. €. HOHOB H MOJIEKYJ BOABI, 0 HANpPABJIEHHIO CBepXy BHH3
B €HHHLY BpeMeHH Ha riybuHe A Oyaer

Joe  RT, (2]

a Ha ry6uHe A + Ah cpefHee YUMCJIO CKAuKOB MO HaNpaBJeHHIO CHH3Y BBepx
Gyner

_\E+AE+Y)
Ip+sp= 3 Jo€ RT, [3]

Muoxuresb /¢ B 3THX BBIPaXKEHHSAX CBA3aH C TeM, YTO paccMarpHBaeTcs
cpeHee YHCJO CKAaYKOB B ONpelesieHHOM HanpasJleHHH; ¥ — NpHpalleHHe
3HepI'HH aKTHBALUUH CKAYKOB, CBA3aHHOE C BO3pPacTaHHeM JaBJIeHUs Ha BeJIHYH-
HY Ap; ocTajbHble 0603HaYeHUs1 ObIJIM MOSICHEHH! BLILe.

Bruutasa [3] u3 [2] — Tak O6HYHO NMOACYHTHIBAEGTCA NOTOK YAaCTHUIL NpPH
paccMOTpeHHH sBJEeHHH NlepeHoca, — MOoJayYaeM:

1 1 __E _AE
Aj:jp'—jph\p:Ejo(l—e Rr)-e RT . RT,

Beenem o603Hayeuue

1 -1 _E
A=—jo(l—e F).e BT [41
Toraa
_AE
Aj=A.e RT [5]

CorjacHo [4], 3Hak BeJHYHMHH A OIpefejsfeTcsi 3HAKOM MHOXKUTENAA

1
(1 —e &T), Tak KaK BCe OCTaJbHHE MHOXHTE/]H BHpaKeHHs [4] 1MOJIOXKH-
TEJAbHH.
Bhillle yKa3HBaJIOCh, YTO SHEPrHs AKTHBALHH CKAYKOB M/ OTAENbHbIX
HOHOB C POCTOM JaBJjieHus yBesauunBaercd. [loatomy pas wuonoB 7> 0

Y
cooTBeTCTBeHHO € RT <1 n A>0. CrenosatensHo, ajs HOHOB Aj, onpe-
nesasieMoe BHIpaXceHweM [5], MOJOKHUTEJbHO, YTO, COrJACHO NPHHATHIM
yCJIOBHSIM, COOTBETCTBYeT ABHXeHHI0O HOHOB BHH3. Takum o6pasom, yBe-
JMYEHHEe [aBJeHHUSl C [JyGUHOH BHI3LIBAET BO3HHUKHOBEHHE JOMOJHHTE/b-
HOrQ0 NMOTOKa MOHOB BHU3, HAK/AAILIBAWIIETOCS Ha obliee ABHXKEHHe apTe-
3HaHCKUX BOJA B 6o.iee TyGOKHe 30HBHIL.

SHeprusa e aKTUBAUMH caMOAuddy3HH MOJEKYT BOAH, KaK GHIO yKa-
3aHO, C POCTOM JaBJjeHHS yMeHbliaercs. [10o3TOMy A8 MOJEKYJT BOXAH

1
1< 0, coorBercTBeHHO ¢ RT >1u A <0,

B 3tom cayuae Aj< 0 u, caenoBaTeqbHO, NONOJHMTEJbHHH IOTOK
MOJIEKYJ BOIBl HaLpaB/JeH CHH3Y BBepX.

Taxum 06pasoM, B CBSI3H ¢ OCOOEHHOCTSIMH TeIJIOBOTO W NpexJe BCEro
TPAHCJASUMOHHOTO JBHXKEHHsI MOJIEKYJ BOABI M HOHOB B BOJAHBIX PacTBOPAXx,
POCT JAaBJIeHHs] IPUBOAHT K BO3HUKHOBEHHIO JOMOJHHTEIBHEIX [OTOKOB YaCTHLL
pacTBOpa, Hak/JaAbBAIOIIMXCA Ha obliee ABHXKEHHe apTe3HaHCKHX BOJA B 6ojee
r1y6okue 30HBL JlONOJIHUTEAbHBIN MOTOK HOHOB HAampaB/jeH BHH3, a MOJEKYJ
BOJbI, He BXOAAIIMX B OJIHKalilllee OKPYX€HHe HOHOB, — BBEPX. DTHM H 00b-
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SICHsAIeTCH MepBasi ofUlast YepTa BepTHKAJAbHOH THAPOXHMHYECKOH 30HAJBHOCTH
2pTe3HaHCKHX BOJ, a HMEHHO HapacTaHHe HX MHHepa/Hu3alMd C TJIYGHHOM !,

[TonsitHO, YTO HeGOJBIUMM A/ OTBeYalOT BecbMa MaJible Ap, HO MpH OlleH-
Ke TeoJIOTHUeCKOH 3HAYUMOCTH PAaCCMOTPEHHBIX sIBJeHHH Hesb3s 3a0BIBaTh
ABYX ob6crosiTeqbeTB. Bo-nepBHIX, cpefHee YHC/JIO aKTHBHPOBAHHBIX CKAUYKOB
HacTHIl XuIkocTH orpomHo. Ilostomy, kak 6blI0 mokasano pasee (17), zma-
Ke HeGoJ/iblliHe BOSMYLICHHST STOTO ABHXKEHHsI, €C/IH OHH HOCAT HalpaBJ/eHHbI]
XapakTep, BHI3LIBAIOT BeCbMa 3HAUHTEJbHBlE MOTOKH YacTHI. Bo-BTOpHIX, pac-
CMOTpEHHbIe TIPOIeCCHl NPOTEKAIOT B TeyeHHe MJIHTENbHOTO TIe0JOTHUECKOTO
BPEMeHH.

Ilepeitnem Tenepb K NpHYHHAM, O6YCJIOBIMBAIOLIHM CYlIeCTBOBAHHE BTOPON
0COGeHHOCTH BepPTHKAJbHOH THAPOXUMHYECKOH 30HAJBHOCTH, CBOHCTBEHHOIN
OOJIBIIMHCTBY apTe3HaHCKUX 6acceliHOB H BhHIpaXKamwlleficss B TOM, YTO 10 Mepe
HapacTaHHWs MHHepaJH3aliiH apTe3HaHCKHX BOJA C TJYyOHHOH HX COCTaB Me-
HAETCS ¢ FHAPOKaPOOHATHOTO HAa CYJ/b(aTHBIH, a 3aTeM Ha XJOPHAHBIHA, MpPH-
YyeM B XJOPHIHbIX Pacco/iax OGBIYHO OTMeYaeTCs 3HAYHTENbHOe COJepKaHHe
HoHOB By~ u J-.

Kak 6bly10 nokKaszaHo, ¢ yBe/lHYeHHeM AaBJeHUs C MIyGHHOM CBSI3aHO Cyllle-
CTBOBaHHe HOMOJHHUTEALHOTO IOTOKAa BCeX HOHOB BHU3. OHaAKo AJs PasHBbIX
HOHOB JOMOJIHHTEJIbHBle MOTOKH H COOTBETCTBEHHO JOMOJIHHUTENbLHLEE CKOPOCTH
B HalpaBJ/ieHWH BO3pacTaHHWs AaBjeHHs1 pa3inuHbl. COIJIacHO BhIpaxKeHHIo [5],
Be/IMUHHBl JOMOJHHUTEJbHBIX MOTOKOB OTIEIbHBIX HOHOB, CBS3aHHBIX ¢ BO3pa-
CTaHHEM [aBJeHHs, ONpele/sIlOTCA IJIaBHBIM 00pa3oM 3HaueHHeM 3KCIOHEeH-
1UAJbHOTO MHOMKHUTEJISI 3TOTO COOTHOILEHHS H TAKHM o0pa3oM B OCHOBHOM 3a-
BHCST OT BeyiMunHbl AE. OueBHIHO, YTO MOTOK TeM GoJblile, yeM MeHbine AE.

A]}Bg 06J1aCTH MOJIOKHUTENbHBIX 3HA4YeHUT AE 3KCIMOHEeHIHAJbHbIH MHOXHTEb

e~ Rl jpmp MeAJleHHO HapacTaer MO Mepe yMeHblleHHs BeqHYHHBl AE, ocTa-
Basicb MeHblle 1. B CBAA3H ¢ 9TUM 1J/1sl HOHOB C MOJIOKHTEJIbHEIMH 3HAUYEHHAMU
AE [OnNONMHUTEJbHBIH IOTOK BHH3 HEBEJHK, XOTS MO Mepe yMeHblueHus AE oH
Bce ke Bospacraer. Ilpu AE = 0 3KCIOHEHUHAJBHBIH MHOXHTENb BBIpaXKe-
wusi [5) mpoxoauT wepes eaunuuy. Iljis HOHOB, XapaKTepU3YIOLIHXCA OTpHILa-
TesqibHOl ruppartanueil (AE<0) mo Mepe pocra OTpHIATENBHBIX 3HaAUEHHI
AE, sKcnOHeHUHAJbHBEII MHOXHTEIb CPABHUTEJBHO ObICTpO pacrteT. Takum
o6pa3oM, B cjlydae HOHOB C OTPHLUATEJLHOH THapaTauueid, ¢ OZHOH CTOPOHLI,
CPABHHUTEJNILHO BEJIHKH [OMNOJIHUTEJIbHbIE CKOPOCTH [IBHXKEHHUs HOHOB BHHS3,
a ¢ ApYroil, — BeJHKO pasjiHyHe MEXAY CKOPOCTSIMH OTIeJIbHBHIX HOHOB 3TO#H
rpYNBL.

U3 HoHOB, HanboJlee pacIpOCTPaHEHHBIX B MPHPOJAHBIX BOAAX, OTPHLATEb-
Hasl THApATalis CBOHCTBeHHA GOJBLIHHCTBY aHHOHOB. ITosTOMY HMEHHO B cJy-
yae aHHOHOB pa3u4us B BeJHuHHaX AE NMPUBOZAT K TOMY, UYTO [AOMNOJHH-
TeJIbHble CKOPOCTH HHCXOAALIUX MOTOKOB Y aHHOHOB, C OAHON CTOPOHEI, BEJIHKH,
a c JIpyroi,— 3HauuTeJbHO Pas3/IHY4IoTCsd MexXIy coboi. To 06CTOSITENBCTBO,
4TO, B OTJIHYME OT OCTaJibHbIX aHHOHOB, HOHBI HCO;~ m Cos?~ xapakTepusy-
JOTCSl MOJIOKHTEIbHBIMY 3HaueHHAMH AE, T. e. OTHOCATCS K HOHaM C IOJO-
XKHTeNbHON ruapaTtauuel, 06yc/JOBIHBAeT HaJHYHe CPaBHHTE/IBHO MAJIOro A0-
MOJIHUTEJILHOTO HHUCXOMSAIIEro MOTOKA 3THX aHHOHOB. TeM CaMbIM pas/iHYHSA B
ckopoctsix Hucxoasmiero nBHxeHus aHuoHoB HCO;~ u Cos?”, cpaBHHTENbHO
CO CKOPOCTIMH APYrMX aHHOHOB, Hanpumep, SO~ u ocobenno Cl-, Br~ u
J-, oka3riBalOTCs BeCbMa CyLleCTBeHHbiMH.

1 UsmeHeHHe ¢ TIYGHHOH CPefHEro YHMc/ia aKTHBHPOBAHHBIX CKAaYKOB 4aCTHI[ PacTBOPOB
06yCA0OBAEHO PpANOM (aKTOpoB (AaBjeHHe, TeMNepaTypa, KOHUEHTPAuXd pacTBOPOB H APY-
rie). FeoTepMuueckuil rpaaueHT AeliCTByeT B TOM XKe HANPaBJ€HHH, 1TO U POCT AaBJEHHA:
¢ POCTOM TeMMepaTypsl MOABHIKHOCTH HOHOB C OTPHIATeJbHOH FHapaTaumeik (a crienopa-
TENbHO, M CpPe/lHee UHC/IO AKTHBHPOBAHHBIX CKauyKoB B €IHHHILY BpeMeHK) YBEJIHUMBACTCH
MeHbLIe, YeM NOLBHXHOCTH MOJEKYJ BOAHI.
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3nauenuss AE pasi aHHOHOB TeM MeHblue?, ueM MeHbIL€ TeMmepaTtyp-
Hbfl KO3(D(PUUHEHT a; TNOABHIKHOCTH aHHOHA. Bruio mokasano (4-it) uto Be-
anudHb AE H a; CBA3aHH CJAEAYIOWAM COOTHOLIEHHEM:

1

d’}—TeMHepaTypHuﬁ k03¢duuHeHT BA3KOCTH BoAH. [lpu 21,5°

rae
n

s annonoB CO3™, SO™, CI7, Br~ u J~ BeIHUMHH & COOTBETCTBEHHO
pasum: 0,027; 0,0237; 0,0216; 0,0215 u 0,0213 (16,4). Has auunona HCOj5
BEJHMYHHA &; HE ONpele/eHa, OJHAKO MOXHO Noka3aTb, uT0 AEpco; >
A Esoi™.

Takum obpasom, no yGhiBaHHIO BeJMYHHBl AE HauGoJsiee PacnpocTpaHeH-
Hble B NPHPOJHBIX BOAAX AHHOHBI COCTABJSAIOT CJAEAYIOIUHIA psn:

HCO; > SO2~ > C1~ > Br~ > I~.

O‘JBBHI[HO, 4YTo AJisT pacCMaTpHBaeMbIX AOMNOJHHUTEJAbHbBIX CKOpOCTG]’l HHC-
XoAgInero ABH2KeHHsA aHHOHOB B apTe€3HAaHCKHX BOJAaX HMeeT MECTO psan:

HCO; < SO < C1~ < Brm< I™.

C 3TuM, NO-BHIHMOMY, H CBsi3aHa BTOpasi o0l1ast yepTa BePTHKAJIbHOR THil-
POXHMHYECKOH 30HAJbHOCTH apTe3HaHCKHX BOJ — 3aKOHOMEpDHAasi CMeHa C TJy-
6HHOM ruApoKapOGOHATHBIX BOA CYJb(aTHLIMM, a 3aT€M XJODHIHBIMH, C 06Ora-
HieHHeM NocjeqHux Br~u J-.

B camoMm pmese, CKOpPOCTH [BHXKEHHS apTEe3HAHCKHX BOJA B OOJBIIHHCTBE
6acceiiHOB ¢ Iy6uHOR B o0OweM yO6biBaioT. COOTBETCTBEHHO 3HAUHTEJbHASA
YacTb PacTBOPOB, COCTABJAIOUINX MPHXOAHYIO 4acTb BOAHOro Gananca Oac
CelHOB, pacXoAyeTcsi NyTeM. PasrPy3Kd H3 BEPXHHX apTe3UaHCKHX TOPH3OHTOB
U He gocturaer 6ojee ry6okux 3oH. MHaue rosops, M3 obllero MoToKa apre-
3HAHCKHX BOJA NPOHCXOAHUT CBOEro poja «CJIHB» H3GBITOYHBIX KOJIMYECTB pac-
TBOPA MOCPEACTBOM Pasrpy3KH BepXHHX ropu3oHToB. OueBHIHO, YTO 3THM pac-
TBOpPAM CBOHCTBEHHO OdJibllee COnepXKaHHe TeX aHHOHOB, Y KOTOPBIX JOMOJIHH-
TeJbHBEIN IIOTOK BHHU3 OTHOCHTEJNbHO MeHblle. [1o3TOMy Mo Mepe MOTPYXKeHHSA
NMOTOKA apTe3HMaHCKHX BOJ B LEJOM H3 HX COCTaBa IOCTENEeHHO MPAKTHYeCKH
ucyesaloT cHayana andoH HCOj;, sarem SO2~, Tak Kak OHH pacxoayworcs
NpH pa3rpy3ke BePXHHX apTe3HaHCKUX TOPH30HTOB H yXKe He JoctHraior 6oJsee
r1yOOKHX 30H.

Ecan 6b1 HaGMIOAAMHCh TaKHe YCJIOBHA, B KOTOPHIX Pasrpys3ka apTe3HaH-
CKHX BOJ MPOHCXOAHJA Obl TOJbKO H3 HHUXKHHX FOPH3OHTOB, TO NMOCJEN0BATe/b-
Hoe BbIObIBaHMe U3 cocTtaBa Bod aHHOHOB [CO;~ u SO, He umeso 6B MecTa,
TaK KaK HOH, ABHXKYUIHHCS ¢ MeHbllel CKOPOCTbIO, BCe paBHO AolueJ 6u 10
TAyOOKHX 30H. B neficTBUTENbHOCTH, YeM Me/JieHHee HHUCXOAsfilliee HBHIKEHHE
KaKoro-qu60 aHHOHA, TeM MeHblle IJyOHHA, HAUHHAA C KOTOPOH OH IMPaKTH-
YeCKH yXKe NMOYTH HCYe3aeT M3 COCTaBa apTe3HaHCKHX BoA. B riy6okHx apre-
3HAHCKHX TOPH30HTaX, Kak NpaBHJIO, TOCNOJACTBYIOT PacTBOPHI, oboralleHHbIe
AHHOHAMH, Y KOTODBIX CKOPOCTH HHCXOASLIEro ABHXKEeHHs HaHOGOJIbILHKE, T. €.
CI7, Br™ n J°. Tak Kak OJHOBpeMeHHO NMPOHCXOJHT HapacTaHHe MHHepasaH3a-
IlHK, TO KpUBble 3aBUCHMOCTH KoHueHTpauun HCO;~ u SO or riy6HHB
OXKHB MPOXOJUTh Yepe3 MakCHMyM. CxeMa, npeacTaBjieHHas Ha ¢QHT. 1, Hso-
6pakaer OOWIHI cayyail BepTHKANbHO 'MAPOXHMHYECKOI 30HAJBHOCTH apTe-
2HAaHCKHX BOJ IO aHHOHAaM, SIBASIOIMACH CJAeACTBHEM PacCMOTPEHHBIX Npo-
HEeCCOB.

2 TlonaTHO, 4TO B CJyuae OTpHNaTeNbHbX 3Havennii AE ymenbllenne AE cooTBeTCTB) eT
POCTY aGCOMOTHRIX 3HAYEHHN 3TOM BEJHUHHDLL.
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Ciienyer ykasaTb, 4TO MOCKOJIbKY apTe3HaHCKHe GacCeiiHbl npeacTaB/sior
€AMHbIEe BOJOHANOPHbIE CHCTEMBI, PAaCCMOTPEHHbIE MPOLECCH HMEIOT MeCTO MpH
HHUCXOASILEM JBUKEHUH BOJ KaK IO OTAeJbHbLIM BOJOHOCHBIM [I1acTaM, Tak i
BO Beell cucteMe. I1oaTomy BepTHKasbHAsT 30HAJIBHOCTbL MPOABIRETCS W B OT-
AC/IbHBIX 4pPTE3MAaHCKHMX FOPH30HTAX, H B apPTE3HAHCKHX 0acCefiHax B LIEJIOM.
B To xe Bpems pa3iuuus yC/OBHil JBHIKEHHSI BOA B OTAE/IbHBIX FOPH30HTaX
NPHBOAST H ¥ T&M WJIH HHHIM OCOGEHHOCTSIM B OTIe/IbHBIX YYacTKaX CHCTeMbI.

O6pasoBanHe 30HAa/IBHOCTH OGYC/IOBJAHBAET
£ BO3HHKHOBeHHE TIDAJHEHTOB KOHILEHTPAUHH B
pacTBopax, UTo HeH30eXKHO BeJeT K BO3HHKHO-
BeHHIO NU((PY3HOHHBIX MOTOKOB BELEeCTBA B Ha-
NpaBJIeHHH BHIDABHUBAHHSA KOHUeHTpaluit. [Tpu
HEKOTODPHIX ycaoBHSX AuddY3usi Mor/a 6bl mo-
/laBJAATE NpOLeCCH, BelyllHe K 06pa30OBaHHIO
BePTHKaJbHOH 30Ha/bHOCTH. OgHAKO Mpolecce
MudhysuH  3aTpydHeH BCTPEUYHBIM HOTOKOM
BOM, JBHXKYWIHXCA BHH3. UYem mMemsen-
Hee HHCXOHsllliee JBHXKEHHe BOA, TeM CHJIb-
Hee npossasercss aupdysus. C  gpyrown
CTOPOHEI, GOMbllIHE CKOPOCTH MABHXKEHHS BOJ,
He6/1aronpUATHL AJ151 06pa3oBalus 30HAJbHO-
CTH, TAK KaK pPACCMOTPeHHble MPOIECCHl He
YCneBaOT MPOSIBUTbCSA. OUeBHAHO, CYHIECTBYIOT
BEJMUUYHHBI CKODOCTEH HHCXOASLLETO ABHXKEHHS
BOJ, fIBJAIOLIHECS ONTHMAJBHBIMY 1JIsT 06paso-
BAHHS 30HAJIbHOCTH. 30HAJBHOCTH B TOM HJIH
i . UHOM GacceliHe NPOSIBJSETCS TeéM OTYET/IHBee,
fﬁ&ﬂxgﬂ uoegl;lp";:l uc:y(hca;{ HaMeHe:  yeM CKOPOCTH ABHYKEHHS TION3EMHEIX BOX GJH-
B apresmanckux momax u sospa- K€ K 9THM ONTHMAJIbHbIM 3HAueHMsIM. Bepost-
CTaHHA MHHepanhsaumumc ray- HO, HMEHHO ¢ KpailHe MeJJIeHWbIM ABHIKEHHeM
GHHOi. XJOPHAHBIX paccoJioB B Hanbojee IJyGOKHX
Kpupasm cuentena srons ocn aGemmce  30HAX apTe3HaHCKHX OacceliHoB CBSI3aHO OT-
CYTCTBHE UHCTLIX HOZO-OPOMHBIX BOJ: TNPH 3THX
CKOpOCTAX AH(QY3us vKe He JaeT BO3MOMKHOCTH Pa3BUBATLCH 30HAJBHOCTH
O 3TUM aHHOHaM. BMmecTe ¢ TeM Ha 3THX rayOGHHax B 3Ha4yMTesNbHOH Mepe
repecTaeT CKasblBaTbCsl JeHCTBHe «CJHBOB», KOTOpoe, Kak ObJIO YKasaHo,
06ycJIOB/IHBAET MOCJe10BaTe/IbHOE BhIGbIBaHHe U3 cocTaBa Box aHuoHoB HCO;-
H SO42~.

Heckonbko nmo-unomy o6cToUT neso ¢ KaTHoHaMH. OOlllee KOJHYeCTBO Ka-
THOHOB B HHCXOJSILIHX JAONOJHHUTEJbHBIX OTOKAX HOHOB 3KBHBAJEHTHO aHHO-
HaM, TaK KakK MOHSITHO, YTO ABHXKeHHe Pa3HbIX UOHOB MPOHUCXOAHUT NPH YCJIOBHH
coO0J1I0[ieHEs1 3JeKTPOHelTpaapHOCTH pacteopa B 1esoM. Ho 60/blIHHCTBO Ka-
TroHoB (uckjawuas K*, Rb*, Cs* u, BosmoxHo, Ra?*) xapakrepusyercs moJsio-

KUTEeJbHBIMH Be€JHUHHAMH AE, B CBfI3HW C 4YeM 3HAUYE€HHA 3SKCINIOHEHUHAJIbHBIX
— AE

MHOKHTeNell e RT B Bbipa)KeHHH [5)] 4151 pas/MUYHBIX KATHOHOB CPABHHTEJNBHO
6113k, COOTBETCTBEHHO AOTOJHHTENbHblE CKOPOCTH HHCXOASILUX TOTOKOB Y
GOJILILMHCTBA KATHOHOB PasjHYaloTCs ropa3fo MeHbille, YeM B cJayyae aHH-
oHoB. [losTOoMy BepTuKa/bHAsi THAPOXHMHUECKAsi 30HAJBHOCTb, CBS3aHHAas C
BJIHSIHHEM POCTa AaBJeHuUst Ha mpolecchl camoandy3uu, 10KHA 10 KATHOHAM
NPOSBJSATLCA MeHee OTUYETIHBO. B cjyyae KaTHOHOB MOMHO FOBODHUTHL JIHHIb
0 TEHJEHUHH pacnpejieseHHs] HOHOB Tio BEPTHKAJIH COOTBETCTBEHHO YOLIBAHHIO
AE, KOTOpOE, MO-BHAUMOMY, XapaKTEPH3YeTCsi CJeAYIOIUM pPSAOM:

Mg®t > Ca?t > Nat > S+ Ba®t > K*. (8,5]

A1a TeHAEHUHA HepelKO BCe JKe HAXOMMT CBOe pealibHOe NMposisjeHHe. [leficr-
BHTEJIbHO, AU psilla apTe3HaHcKHX GAacCeHOB OTMeuaeTcs MNORbilleHHOe CO-
lepaHue B XJOPHAHBIX paccottax Ba% u Sr?* u, Hao00pPOT, OTHOCHTEJILHO
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HH3Koe (mo cpaBHeHHio ¢ Na* u Ca?*) comepxkauue Mg?*. Ins katuona K+
(a, BoamoxHo, U Ra?") Beauunna AE<O0 u, nomo6no anuowam Cl-, Br-, J-,
cofiepKaHHe 3TOro KaTHOHA B IVIYOOKHX 30HAX apTe3HAHCKHX 6accellHOB HOJIK-
HO 3aMeTHO Bospactarb. CJlyyaH, KOria [JaHHOe MpPeaNoJioKeHHe MOATBEepXK-
naetcsi, H3BeCTHHl (3, cTp. 97).

CornacHo H3/10XKKeHHOMY, 06llHe 4epThi BePTHKAJbHOH THAPOXMMHYECKOH
30HAJILHOCTH apTe3HaHCKHX BoJ OOYCJOBJeHbl H3MeHeHHeM ¢ TJyOHHON HH-
TEHCHBHOCTH TPAHCJALHOHHOIO ABHXKEHHSI HOHOB H MOJIEKYJI BOABI B pacTBOPax
H MOTYT ABJIATbCA CJeACTBHeM cBoeo6pa3Hoil 6apoanddy3un, nporekamwilel B
TeyeHHe NJIHTEJBHOTO TeOJIOTHYECKOI0 BpeMeHH.

B Hacrosieil paboTe He Npelnosaranoch CKOJbKO-HHOYAb MoaApoGHO pac-
CMOTpeTb BCIO Mpo6JieMy BepTHKAaJbHOH 30HAJBHOCTH. 3agaua Gblia HHasfA —
o0OpaTHTh BHHMAHHe HA BO3MOXKHYIO CBSI3b 30HA/JbHOCTH C MEXaHH3MOM Ca-
MoauGhy3HH M THApaTalliell HOHOB B BOAHBIX pacTBopax. Ml CTapaJiuch No-
Ka3aTb, YTO OCHOBHbBIE YePThl BEPTHKAJBLHOH 30HAJBHOCTH MOTYT ObITh CBSI3aHH
UMEHHO C 3THMH SIBJIeHHsIMH 3.

B To Xe BpeMsi HECOMHEHHO, YTO B 3aBHCHMOCTH OT CTPOEHHs TOro HJIH
HHOTO apTe3HaHCKOro GaccefiHa (KOTOpoe, B UACTHOCTH, ONpeJeasieT YCJIOBHS
JBH2KEeHHS B HeM MOJA3eMHBIX BOJ) U OCOOEHHOCTe!l ero reoJioruueckoil HCTOpHUn
HOpMaJibHasi BePTHKaJ/IbHasi THAPOXHMHYeCKasi 30HAJbHOCTb MPHOGpETaeT Ty
WIH HHYIO celudHYHOCTb. DTa CNelH(pHUYHOCTh MOXKET ObITh CBSI3aHA MpPEeXIe
RCEro ¢ TeM, YTO Ha PasHLIX 3Tamnax reoJiorHYeckofi Hctopuu OGacceiiHa pac-
CMOTpeHHEIe MNpoliecchl OYAYT pa3BUBATbCA B BOJAX pas3/MYHOrO cocraBa M
reHesuca: MpH NOTPyKeHUH B Gosiee I1yOOKHe apTe3HaHCKHe MJacThi HHPH/Ib-
TPALMOHHBIX BOJA HJIH NPH BHITECHEHHWH MOCJAeIHHUMH BOJ MOPCKOTO T'eHe3HUCa,
BOA JaryH U T. A.

Hakonen, te ocoGeHHOCTH BepPTHKAJbHON THAPOXHMHUYECKO{I 30HAJbHOCTH
apTe3HaHCKUX BOJ, KOTOpble CBSI3aHbI C BIHAHHEM JaBJeHHs Ha MPOLECCHI Ca-
MoauddysuH, MOTYT He TOJBKO MACKHPOBATbCS, HO MU HapyllaThCsl BO3JeHCT-
BUEeM ADYTHX (PaKTOpPOB, 3HAYeHHe KOTOPHIX HAaMH OTHIOJAb He OTPHHAETCH.
TaxdMH ¢akTopaMH MOTYT OBITb 3HAUHTEJbHble CKOPOCTH [BHXKEHHSI apTe3H-
AHCKHX BOJ, IPOLIECCH! BhIlIeNAUHBaHHUSA, GHOXHMHYECKOe BOCCTAHOBJIEHHE CYJlb-
¢$aToB, NOATOK YIJIEKHUCAOTH K3 TJYOOKHX 30H JuTOC(epsl, NpoueccH KarT-
OHHOTO OOMeHa H T. [,

B sakjoyeHHe OTMETHM, YTO PaCCMOTpPeHHble TNPOLECCHl PA3BHBAOTCA B
MeJJIEeHHO JBHXKYLIHXCS apTe3HaHCKHUX BOJAAX H, IPOTeKas B TeueHHe JJHTe/Ib-
HOTO Te0JIOTHYECKOr0 BpeMeHH, CYIIECTBEHHO H3MEHSIOT COCTaB TeX pacTBOpOB,
KOTOpble MOCTYNaIOT B apTe3HaHCKHH 6accefiH H MOTYT HMeTb Da3JIMUHbL Te-
He3HC.

TakuM o6pasoM, A/1s1 BBIAICHEHHS] IPHYUH BEePTHKAJBHOH 30HAJbHOCTH TeX
apTe3anaHCKHX GacceiiHOB, KOTOpble XapaKTepH3YITCH AJHTENbHOI reoJornye-
CKOH HCTOpHeH H JAaBHO BHILLJIM H3-NOJ YPOBHSI MODsi, IPOROJXKAIOUIAACA AHC-
KYCCHS MeXKIy CTOPOHHUKaMH CYHIeCTBOBAHHSI B apTe3HaHCKHX OacceilHax

, TIorpeGeHHBIX BOJ MOPCKOTO TeHe3Hca U HX NPOTHBHHKAMH TepsieT, MO HallueMy
MHEHHIO, CBOK) MPUHUHUITHAJILHYIO OCTPOTY.

BriBOoabI

1. CpeaHsas yacToTa aKTHBHPOBAHHBIX CKauyKOB YaCTHI[ PACTBOPOB (MoJie-
KyJl BOAbl H MOHOB) H3MeHsieTcsl ¢ Tiy6HHON. OTo 00yc/0B/IHBaeT BO3HHKHO-
BEeHHe JIONOJIHHTEJNbHBIX TMOTOKOB YaCTHI[ PACTBOPOB, HAKJIAaAbIBAIOILHXCA HA
oflee NBHXKEHHe apTe3HaHCKHX BOA. JlONMO/JHHTE/bHBI! MMOTOK HOHOB HaNpaB-
JIeH BHHM3, a MOJIEKYJ BOJbI, He BXOASILIMX B OJHKalllee OKpY>XKeHHe HOHOB,—

3 Cneayer ykasaThb, YTO BOOGLIE MHTpauMs Pa3jHYHBIX HOHOB, iIPONCXOAALIasi B MNpH-
PONHLIX BOAHBIX PACTBOpaXxX, CYIWECTBEHHO 3aBHCHUT OT THAPATallMH HOHOB U B OCHOBHOM on-
penensietcs BeauunHaMa AE. DTH BeJIHUMHBI (H B YaCTHOCTH sIBJIEHHE OTPHUuATENbHOIl ruapa-
TAlHH) AOJIKHBIL, TaKUM 06pa3oM, HMeTb G6OJblUOe 3HAaYeHHe B T€OXHMHH psANa 3/ME€MEHTOB.
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BBepXx. C 3THM H cBsizaHo HaG./ofaeMoe, Kak NpaBHIO, HapacTaHHe MHHepa-
JU3allMY apTe3HaHCKHX BOJA C TJIyOUHOM.

2. JlonosHuTeJbHbBIE NOTOKH H COOTBETCTBEHHO AOMNOJHHTE/NbHEE CKOPOCTH
Pa3JIMYHBIX MOHOB HEOAHHAKOBBL ¥ THAPATHPYIOHIHUXCS HOHOB (6OJbILHHCTBO
katuoHoB, a Takxke HCO;~ u CO3%) monosHure/bHble CKOPOCTH 3HAYHTEbHO
MeHbllIe 10 CPABHEHHIO ¢ MOHAMH, XapaKTepH3YIOLUIMMHCS OTPHIATE/IbHOH PHI-
parauuelt (GOJBUIMHCTBO AHHOHOB).

3. Tlo BesuyMHAM AOMOJIHHUTEJBHBIX CKOPOCTell IBHXKEHHs] BHH3 aHHOHBI
pacnoaarajorca B paa: HCO3; <SO2<Cl-<Br <J . C stuM u cBs3aHa
06blyHO HabJi0faeMasi BepTHKaJbHAs TUADOXHMHUYECKas 30HAJBLHOCTb apTe-
3HAHCKHX BOJ 110 aHHOHAM. B ciyyae KaTHOHOB CBSI3b 30HAJbLHOCTH ¢ FPHApaTa-
LHel TPOsBAAETCS MeHee OTUET/HUBO.

4. PaccMoTpeHHBble NpOLECCH HMMEKT MeCTO KaK IPH NPOHHKHOBEHHH B
apTe3HaHCKUe TOPHU3OHTHI HH(UILTPAUMOHHBIX BOJ, TaK H NIPH OCYLUECTBJISAIO-
iieMcsl B TeueHHe QJIMTENbHOTO Ie0JIOTHYECKONO BPEMEHH BBITECHEHHH BOA MOp-
CKOro reHesdca HHQUIbTPAUHOHHHMH, B 3aBHCHMOCTH OT CTPOEHHS H TeoJo-
FHYeCKOH HCTOPHH apTe3HaHCKHX 6acceflHOB «HOpMaJbHAs» TMAPOXHMHYeCKas
30HaJNBHOCTb TPHOOpPeTaeT Te HJIH HHble OCOGEHHOCTH H MOXKeT HapyluaTbed,
nepeKphIBasCh BO3/eficTBHEM LeJIoro psiia hakTopoB.
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MEJIKHE COOBUIEHHA

H.E.CTAPHKu 3. B.COBOTOBHUY

CBHHELL B TPHPOOHBIX OBPA30BAHHAX H Er0 H30TONMHBIA COCTAB

CBHHEll B NPHPOAHLIX OGPAa30BaHHSX MOXKeT HAXOAHThCS B PAa3JHYHBIX
dopmax. ¥Ycroitunocts ¢hopM HaXOXKJeHHsl CBHHIIA MO OTHOLUEHHIO K BO3Jei-
CTBYIOILIUM TeMIlepaTypaMm H cCpeflaM ONpelessieTcsi UX (DH3HKO-XHMHYECKHMH
H MHHepaJIOTH4eCKHMH O0COGEHHOCTSIMH.

Jlist BBISICHEHHS1 BO3MOXHOCTH (PpPaKUHOHHPOBAHHS H30TONOB CBHMHLIA Ha-
MH GBbIJIH BpOBelleHHl 3KCIEPHMEHTHl C HOAXMMCTaJbCKON YPaHOBOII CMOJKOM,
ganenonckuM rpaHutoM. (Tepckeit Ana-Tay) u Haubosiee ApeBHHM I'DAHHTOM
u3 CesepHoft Kapeaun.

Kak u3BeCTHO, CBHHel| B HOAXHMCTaJbCKOfi CMOJKe HaXOAMTCH Mo Kpai-
Heil Mepe B ABYX ¢opMax — cyabduiHoil H, no-BHANMOMY, okucHOH. I1pencra-
BJsieT GOMBIIOH HHTepeC pas/ieuTh CBHHell, HaxoAsAlluiica B obeux Qopmax.
C oT10il 1enbl0 MBI NPHMEHHJIH METOJ BO3IOHKM CBHHIA B TOKe BOJOPOJA.
B nanbHeiinnemM NMpOH3BOAMJICS MAcCC-CHEKTPOMETPHUECKHH aHA/NH3 HeKOTODbIX
BO3TOHOB CBHHIIA, MOJYYEHHBIX IPH pasIMYHLIX TeMNeparypaX. BrineneHue
CBHHIIA M3 CMOJIKH B 3aMeTHBIX KOJIMUeCTBax HauyHHAJoCh npu t° 660° u mpo-
JIOJI3KAJIOCh B TeUueHHEe HeCKOJBKHX HecATKoB uacoB. Kak To/ibko Bbine/seHHe
CBHHIlA CTQHOBWJIOCH [PAKTHYECKH He3aMeTHEIM, TeMIlepaTypa INOBHIIAJacCh.
Ilpu majbHelilleM NOBHINIEHHH TEMIIEPaTYphl CBHHEI BHOBb OTIOHSIJICS B 3a-
METHHIX KOJIHUECTBaX B TEYeHHE HeCKOJbKHX HeCATKOB uacoB. Brlio mpoaHa-
JU3HPOBAHO MacCC-CIIeKTPOMETPHUYECKH NATb BO3TOHOB, OTBEUAMOUIMX Pa3HEIM
temniepatypaM. [lonyueHnble ganuble npeacrasientl B Ta6a. 1. ®pakuun 1—¢
oTtoGpaHHl NIOCeJ0BaTeIbHO U3 OfHON H TOH JKe HaBeCKH MHHepaJja.

M3 1aba. 1 BuaHo, 4To 10 Mepe NOBBIILEHHS TeMIEPaTyphl POHUCXOAHT IIO-
CTelleHHOe oOoOrallleHHe CBHHIIA PalHOTeHHBIMH H3oTolaMmH. PpaKIUMi <«CyM-
MapHLIl CBHHEI» NpeAcTaB/aser co60il IOrOH W3 HOBOH HaBecKH MUHepasia MpH
t° 800° u BKJIIOUAET B ce0s1 BeCh CBHHEIL, KOTOPBIH J0JKeH OblJ Obl BEIASIUTLCS
Ha BCeM MHTepBaJe Temnepatyp no 800°.

®pakuua ceuHna npu t° 940° B 3HauuTeabHON cTeneHn oOelHEHa H30TO-
TIaMH OGBIKHOBEHHOTO CBHHIA 34 CueT NpeJBapuTenbHOH 06paboTku npu 60-
Jlee HHU3KHX TeMIlepaTypax. _

Jna cpaBHeHusi B Ta6ja. 1 naH H3OTONHBIH COCTAB CBUHLIA CMOJKH IO
Hupy (4). CpaBHeHue pe3yJibTaToB, moayuednbix Hupom u namu ans ¢pakuuu
«CYMMAapHBIl CBHHell», YKa3blBaeT Ha TO, uto Ipu t° 800° u3 3To# CMOJIKH BO3-
TOHAETCS CBHHEI, H30TONHBIH COCTaB KOTOPOro MpaKTHYECKH HAEHTHYEH C AaH-
ueiMu Hupa. Oznnako o6pasubl cMOJIKH, IpOaHaIH3HPOBaHHbIe HaMK 1 Hupow,
pasJaHYHbl, O3TOMY COBINaJeHHe Pe3yJbTaTOB, BepPOSITHO, SBISAETCA caydail-

HBIM, H GpaKUHs «CyMMapHHIH CBHHEL» MOXKeT COBCeM He OTpaxKaTh M30TOIN-
HOTO COCTaBa BaJIOBOTO CBHHILA. : ’
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Mbi cYHTaeM YCTaHOB/IEHHBIM, YTO TPH HarpeBe CMOJIKH BhLIEJIEHHe CBHHLA
MPOHCXOAHUT NOPUHSAMH C Pa3/IMYHBIM H30TOMNHBIM COOTHOIIeHHEM B 3aBHCHMO-
CTH OT TeMmepaTypbl. MHTepeCHO OTMETHTb, YTO KOJIHYECTBO BO3OTHAHHOTO
ceunna npu t° go 800° coctasisier HeGOJbLIONH NMPOLEHT OT O6IIEro ero KOJH-
yectBa (14—15%). Ilpu noBhileHnn TeMnepaTyphl a0 940° BbaeseTcs yxKe
20—219% Bcero Haxo#SLIErocsa B CMOJKe CBHHIIA.

Ta6auuma 1

PpaKkiHOHHOE pa3leleHHE CBHHUA HOAXHMCTaJbCKOM
YPaHOBOH CMOJKH
(naBecka ypanoBoli cMoakH cocTaBasna 0,75; u3oTonmHbfk aHaaM3
Boinosinen A. B. Jlosuioc u I'. B. ABasefiko)

Temme- Oﬁgggg;t_ Cfgg"::"_ H3oTonuuit cocTap CBHHUA B %
Ne noroua PaTYPA,| ky (uac., |ACIEHHOTO

11 MHH.) | CBHHL, (904 206 207 208
1 660 230 0,05 | 0,76 ,58,50 13,50 26,9
2 660 | 3800 0,24 | 0,80 | 58,57 /13,971 26,64
3 720 | 5000 0,69 | 0,64 |61,00]13,07| 25,28
4 760 | 7400 0,47 | 0,64 |61,40!12,90| 25,09
2 ggg 8?22 (2),:;»3 0,54 [€6,20{11,80| 21,45

7 900 | 3200 | 0,12
g 1338 lgz‘; 0,38 [ 0,38 77,63, 8,93 13,11

0,6

»CYMMapHbIf“
U cBHHeLl 800 200 1,3 0,58 165,77 |11,73| 22,62
30TOMHLIA aHANH3

no Hupy (4) 0,58 166,20 11,75 21,52

Ipn t° 940° HaGaonaercst pe3kee H3MeHeHHe B M30TOMHOM COCTaBe CBHHLA.
ITpouentHoe comep:kanue usoronos Pb2%® y Pb24 npu 3roil Temmepatype
YMeHbIIaeTCs BABOE, N0 CpaBHEHHIO ¢ ¢pakineli, moayueHnoi npu 660°. Bo-
npoc 0 BO3MOMHOCTH IyTeM BO3NOHA NPH PA3JHUHLIX YCJAOBHAX MOJHOTO pas-
ZesleHHs] OOBIKHOBEHHOIO M PaJHOT€HHOTO CBHHIOB B HACTOslllee BPeMsi HaMHU
HeTasbHO H3yyaercs. B sToM cayyae HeoO6XOHHMO yuecThb CJeAyiolilie 06CTOsA-
TeJILCTBA: 1) BO3MOXKHOCTb YACTHYHOLO CMellleHUs OOBIKHOBEHHOrO H PafHo-
reHHOTO CBHHIOB B Cjydae NOC/AeYIOMIEro NPOHUKHOBEHHsi OGBIKHOBEHHOTO
CBHHIIA B YXe CYyLIECTBOBABLUMI MuHepaJ, 2) H30TONMHOro obMeHa MeXAY
OOBIKHOBEHHBIM M paJHOreHHBIM CBHMHUAMH B oGpa3oBaBHieMCs MHHepaJe,
3) BO3MOXKHOCTb NPOTEKAHHUsT XOMOJHHTENbHBIX peaKLUHil B Ipolecce BO3LOHA.
Tak, HanpuMep, Bo3roH B atmocthepe BoAopoJa MOXKeT SBUTHCS NPENATCTBH-
€M K TOMY, 4TOGH pPa3IHYHTh HEKOTOpHle (POPMbi CBHHIIA, [IOIPOMY AJIsi pellle-
HUSI TIOCTABJIGHHOT® BONpOCa HeOGXOAMMO TNMPOH3BECTH BO3rOH CBHHILA IIpH
pasJauuHbX ycaoBHAX. OcoOEHHO CyLieCTBEHHBIM MBI CUHTAE€M CPDaBHEHHE pe-
3yJbTaTOB BO3TOHOB CBHHIA, NPOBEJEHHBIX B aTMocdepe BOJOpPOJA H B Baky-
yMe,

TakuM o6pasoM, Hab/IOJaeMOe OTJIHYHE B H30TOIHOM COCTaBe Pas3/jHYHBIX
(pakuuii CBUHIA ecTeCTBEHHO OGBACHHTb HaJHYHEM JBYX ero ¢opm: 1) cyab-
¢unHoro (OGEHIKHOBEHHOTO) CBHHIA M 2) OKHCHOTO (paIMOreHHOro), yTo CO-
rJiacyercst ¢ MUHEPaJOTHUECKIMH JaHHBIMU.

[TonyueHHble pe3y/bTaThl ¢ HOAXHMCTAJbCKOH CMOJIKOH MO3BOJAIOT CYH-
TaTh, YTO IIPH BO3TOHKE CBHHIIA H3 HEKOTOPHIX MOPOJ MOMKeT TaKxke HabJio-
AaTbcst HpaKLHOHHPOBaHHe H30TONOB CBHHIA. [ToslyueHHble paHee Pe3y/bTaThl
IIPH BO3FOHKE CBHHIIA M3 IPAaHHTAa «panakuBH» (2) NpH Pa3/HYHLIX TeMIlepa-
Typax He [alOT OCHOBAHHMil AJs pellleHHsl NOCTaBJEHHOIO BONMPOCA, TaK KakK HA
BBIGPaHHOM HaMH 00pa3le, g YC/IOBHAX HaLlUero OMbITa, 3aMeTHTh (PPAKUHOHH-
pOBaHHe M30TONOB CBHHIA HaM He ynaJjocb. [lJs pelneHHs: 3TOH 3aayH Mbt
COYJH HeoGXOAHMbIM IIPOBECTH OINBITHl B CJeAYIOLIHX YCJIOBHSX,
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1. dpaxkiHOHHPOBaHHE H30TONOB CBHHLA MOXeT GOJlee 3aMeTHO CKa3aThcs,
B oOpasuax HauboJee ApeBHHUX MOPoA. Iloatomy HaMu Gbli B3AT 0o6pasel, ce-
poro rpanuta CesepHoii Kapesudu, BO3pacT KOTOPOro COCTaBJsieT OKOJO
2 mapj. ner. Hapany ¢ atuM, 6bL10 MpoBeleHO H3yyeHHe FpaHHTOB Tepckeil
Ana-Tay, Bospact KoTopbix nopsinka 300 MJH. JeT.

2. OnbiThi IPOBOJHJIHCH B TOKE BOAOPOAA H B BaKyyMe. MeToanka BO3IoH-
KM CBHHUA B BAKyyMe aHA/IOTH4YHa ONHCAHHON HaMHK L/Is1 BO3TOHKM B BOAOPOZe
H JI0J10KeHHOl Ha 5-it ceccun KoMuccHu mo ompefeieHo aGCOJMIOTHOTO BO3-
pacrta reosiorudeckux ¢opmanuii B 1956 r. Cxema npu6opa, NpUMeHSBLIETOCS
HaMH 1/ 3TOH UeJH, MpeAcTaBaeHa Ha ¢ur. 1.

{ :

@ur, 1. Cxema npuGopa A1s BOSTOHKH CBHHIA:

! — xBapuesas npoGHpka, 2 — KBaplleBasi JIOfOYKa ¢ NOpoJoH, 3 — KBap-

UeBHIt  XONMOXMJABHHK, 4 — KBapuUeBHIfl WAHG, 5 — BOAAHOE  OXJaXIeHHe,

6 — NpHCOoeNHHEHHE K BaKYYMHOH CHCTeMe, 7 — Neub € SJEKTPOMAarHBTHHIM
TePMOpEryasaTopoM

3. Harpes npu kaxioit TeMneparype HmpoAoJkKaJcsa 10 npexpameﬁnﬂ Bbl
Jle/ieHHsl CBHHLA.

CJjlenyeT OTMETHTb, YTO HNDH BhlIeNeHUH CBHHIA H3 NOPOA METOL0M BO3I‘O
HA B TOKe BOAOPOAA MBl HaG/mjaju CAeAYIONIYI0 KapTHHY: CBHHeL, W3 FpaHu-
TOB, [IPHBEJEHHBIX B Tals1. 2, HAYHHAET BHIAEAATHCA B 3aMeTHBIX KOJIMYeCTBaXx
opH TeMmneparypax nopsaka 700° saTeM NPOUCXOAHT [epephlB B BbAeJieHHH
no Temnepatyp npubausurensHo 900°. Caeayroulie BO3rOHbl CBHHIA NPOMC-
XOAAT Npy TeMmmepaTtypax okoso 1050° mocse uero cBHHel y>Ke BhiAessieTcst
I1aBHO. TakHe nepephIBH B BhIZe/]eHHH YKas3blBalOT HAa HaJH4YHe B MOpoJe pas-

Ta6anuna 2

dpaKuHOHHOE pa3jiesieHHe CBMHIA FPaHHTOB
(v3oTonuufl aHaau3 Buinoined A. B. Jlosuioc u . B. ABpaseiiko)

dpaxuun | Temnepa- |Bpems o6paor-| Koamuecrso Hsoronunh cocras ceuina o % -
u sosrons | Typa, L° - jkat (wac., wwn.) | CLOLREHERRO | g0k 200 | 207 | 208
Cepuift rpannt, CeB. Kapeaus. OG6p. 642-22,235 e
I1 780 50 0,08 . :
2 880 16--45% 0,09 1,22 21,86 18,19 58,72
3 1040 200 0,05 : :
4 1080 1918 0,06
I s 1140 820 0,04 .
6 1200 109 0,47 1,41 23,98 | 22,26 82,35
I'panurt Tepcke Asa-Tay. O6p. 2813-a, 191 ¢; U = 17,6 2/, Th = 3,5.10-% gfe
11 800 1000 0,12
2 860 600 — : :
Imr3 900 2300 0,30 1,32 25,66 | 20,88 52,14
4 1000 — :
5 1100 748 0,20 1,31 25,70 21,58 51,40
e 1300 20 0,17 1,31 25,33 21,16 52,18
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JIM4HBIX PopM cBHHUA. PpakUMH CBHHLA B3BeLIMBAJHCh HA MHKPOBECAX, H Ta-
KHM 06pa3oM Bec ero IOoroHa siBJsijicsl JONOMHUTENbHON XapaKTepHCTHKOH dop-
MBI HaXOXKIEeHHS CBHHLA. '

M3 Tabn. 2 Mbl BUAKM, uTOo dpakuuu CBHUHIA, NMojyueHHble mpu 880° u
1200° nns rpanura CeBepHoii Kapesnuu, 3aMeTHO pas3/iHYaloTCA 10 H30TOITHOMY
cocTtaBy. Beero B sToM 0o6pasiie o6HapyxeHo TpH (paKLHUH, OTBeyalole, Ho-
BHAMMOMY, TpeM dopMaM HaxoxIeHusi csurla. (K coxaJseHuio, Ham He yna-
710Cb MPOAHAJIH3HPOBATh MACC-CIIEKTPOMETPHYECKHM METOAOM BO3[OHBI CBHHIA
npu t° 780°). YcraHoBuTh 3TH (pOpMBI CBHHLA NOKa He yxanoch. Cieayer oOT-
METHTb, 4TO CYyJbGHAHas ¢opMa CBHHLA eCJH H HMEeTCs, TO B MaJjoM KOJH-
UecTBe, 0 YeM MOXKHO CYAHTh N0 He3HAYUTEJbHOMY BHZeJIeHHIO CEPOBOAOPOIA
B Ipolecce BO3rOHKH, '

B o6pasue Goaee mogsomoro rpanuta Tepckeit Ana-Tay (o6p. 2813-a;
tabi. 2) TakXKe HaGMOAAlOTCS TPU (PpaKUKH CBHHIA, BePOSITHO, OTBevaloliHe
1pem dopMaM ero HaxoxJaeHus. Takoe coBmafieHHe uucaa (POpM HaAXOKIEHHUS
CBHHIIA B JIBYX Pa3/IHYHBIX o0pasuax IpPaHUTOB, BO3MOXKHO, ABIAETCA CJaydail-
HbIM, a MOXKeT OblTh, NMpPe/CTABJIAET XaPAKTEPHYIO HX OCOGEHHOCTb. DTOT BO-
ripoc TpeGyer neTaJbHOro H3ydeHHs. M3otonHelfi aHanus AByx ¢dpakuuii CBHH-
112 3TOrO TPAHHTA MOKa3aJ UX TOXKJECTBEHHOCTb B Npelesax TOYHOCTH Macc-
CHEeKTPOMETPHUYECKHX ONpefeseHHi.

Jlasi mpoBepkH BJIMSHHS BOJOPOAA Ha BbIAeJEeHHe PasjIUYHBIX (paKuuit
CEHHIA HaMH GBUIH HCCeIOBaHH ABa o6pasua rpaHuta Tepckeii Ana-Tay my-
TeM Harpesa B TOKe BOAOPOAA M B BaKyyMe,

HHTepecHo oTMeTHTBb, YTO NPH HarpeBe B BaKyyMe CBHHer HayHHaeT BO3-
TOHSITBCSL TNPU GoJlee HH3KOM TeMmIeparype, UTO, BEDPOSITHO, CBA3aHO C BOCCTA-
HaBJIHBAIOLIHM AeHCTBHEM BOLOPOAA, B pe3y/bTaTe KOTOpOro o6pasyercst HHas
dopma cBuHIA. B kakoii-To Mepe 3TO CBfI3aHO TaKxke C H3MeHeHHeM YMpyro-
CTH Napa COeJHHeHHU{t CBHHIA.

Kak BuaHO u3 Taba. 3, U30TOMHBIE COCTAaBH CBHUHIIOB, BhIAEJIEHHBle U3 rpa-
nura (06p. 253) B BakyyMme npu t° 640° u 740° 3aMeTHO OT/IMYAIOTCH OT H30-
TONHOTO COCTaBa CBHHIA, BBILENEHHOTO B TOKe Bojopoaa mpu t° 1200°: Hso-

Ta6baunna 3

d>pam.monﬂoe pa3pejeHH2 CBHHHNA TPAHHTOB, BLIJACAEHHOr0 B BaKyyMme
H B TOKe BOJopoja

K HM3soTununft coctas cBHHRA B 9% (Bhbl-
Bpems 0/NH1eCcTBO noaned A. B. Jlosutoc u
Boaro- Tewnepa- | % BbIIe/IEHHO- ['. B. ABnaefiko)
Hb Cpena, Hapecka rypa, LI° | OOPaOOTKR | o cauuna,
(uac., MHH.) M2

206 | 206 | 207 | 208

Cpannt Tepckeit Aaa-Tay, o6p. 253 A. Sl. KpsiioBa. U = 3,8-10-¢ 2/2, Th = 4,0.10-% ¢/e

1 ‘ Bogopox 150 2 | 800 19,0 0,15 1,35 | 24,91 | 21,36 | 52,38

2 To xe i 900 17,0 0,73 1,30 | 24,84 21,27 | 52,58

3 »  m 960 11,0 0,08

4 . » 1000 15,5 0,98

5 . » 1100 7,0 0,04

6 ,  m 1200 3,5 8,18 1,35 | 24,88 | 21,31 | 52,40

1 Bakyym 101,5 2 640 8,5 W1

2 YTO e 640 10’2 014 1,05 ! 28,95 | 19,11 | 50,93

3 . 640 10,2 0,12 1,15 | 28,13 | 19,44 | 51,28

4 . 740 19,3 0,21 1,4 27,70 | 19,96 | 50,86

5 » 760 7,3 0,07

Tpaunt Tepckeft Ana-Tay, o6p. 173 A. §I. Kpuuopa. U = 4,4-10-¢ 2/2, Th = 2,2.10-% ¢f2

1 Bogopon 23 800 3,5 0,22 1,40 | 25,80 | 20,50 | 52,20

2 To xe 840 9,5 0,29 1,35 | 26,00 | 21,40 | 51,30

3 . » 1000 7,7 0,26 1,37 | 25,75} 21,25 | 51,70

4 . » 1050 16,8 0,19

5 . » 1280 2,0 0,33 1,33 | 25,501 21,25 | 52,00
| Bakyym 60,8 2| . 640 4,0 0,05 1,46 | 26,00 | 20,68 | 51,85
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TOMHBIA COCTaB CBHMHIIOB, BBIAEJNEHHBIX U3 3TOTO JKe 06pasiia B TOKe BOJOPOAA,
TaKXe, MO-BHAUMOMY, H3MeHsieTcsl BO (pakuusx, nojlydyeHHbx npu t° 800°,
900° u 1200°, HO B MeHbILeH Mepe, YEM B BaKyyMe.

HccnenoBanne obpasua rpanuta Ne 173 nokasano, 4to npH BO3TrOHe B TOKe
BOJOpONA NMPH PasHBIX TeMIepaTypax M BaKyyMe H3OTOMHBIH COCTaB CBHHIA
HPAKTHYECKH OCTAeTCsl NIOCTOSIHHBIM. DTO YKasblBaeT, UTO pasJjuuyHble 0GpasIel
rpaHHTa MOTYT OTJIHYATLCH MO (popMe HAXOXKJAEHUS B HMX CBHHILA.

Takum o6pasom, mpoBeleHHble HCCJeNOBAaHHsI NPUBENM HAac K 3aKjioue-
HHIO, UTO Ha/HyHe pasHbIX (POPM CBHHIIA MMeeT MeCTO KaK B MHHepaJax, TaK
H B IIOPOJax, B Pe3y/bTaTe Yero HabJl0LaeTcss H3MeHeHHe H30TOMHOro COCTaBa
BO (pAKUHAX CBHHIIA, BEIAEJEHHBIX NIPH pasJHYHBIX TeMepatypax. Ha cyme-
CTBOBaHHE Pa3JIMYHBIX (OPM CBHHLIA B MopoAax Gwuio ykasanue Tuarona (2),
KOTODBIA TOZLYYHJ MyTeM KHCJIOTHOTO BLILLEJTAYHBAHHS HEKOTOPEHIX MHHEpAJIOB
CMellleHHe H30TONHOro COCTaBa CBHHIA.

BuiBoan

1. Tlpu BO3rOHKe CBHHLIA H3 HOAXMMCTAJbCKOH CMOJIKH B TOKe BOJOpoOA&
HMeeT MecTO (PpaKUHOHHPOBaHHe pa3jHYHBEIX (OPM CBHHIUOB, YTO IPHBOJIHUT K
H3MEHEHHIO M30TOMHOTO COCTaBa CBHHIIOB, BhIAEGJEHHBIX MPH Pas/jH4YHBIX TeM-
neparypax. '

2. CMellleHHe H30TOIHOTO COCTaBa MO Mepe HOBHIILEHHS TeMIEpaTyphl 06-
paboTKH CMOJIKM HANpaBJeHO B CTOPOHY OTHOCHTEJBHOTO MNOBBHILIEHHUS cojxep-
KaHUA PAAMOTE€HHOrO CBHHIIA. -

3. Ilpu Bo3roHke cBHHLIA H3 JpeBHEro ceporo rpaHdTa HaGjioogaerca A0-
CTATOYHO OTYET/JIHBOe H3MeHeHHe B H30TOIIHOM COCTaBe Pas3JIHYHBIX TeMIepa-
TVPHBEIX (paKUUi CBHHIA, NpUYeM TPH CPABHHTENBHO HU3KHX TeMilepaTypax
(880°) otroHsieTcst cBUHell, 0GOrallleHHEI, MO-BHAUMOMY, PaIHOT€HHBIMH H30-
TOMaMH. '

4. HccnepoBanue AByx KajenoHcKux rpanuros Tepckeit Ana-Tay mokasa-
J0 OTJIHYHe B MMOBEJEHHH 3aK/IIOYEHHBIX B HHX CBHHIOB. B omHoMm ofpasiie Ha-
6monaeTcst 3aMeTHOe H3MeHeHHe .B H30TOMHOM COCTaBe CBUHIOB, BBIIEJEHHBIX
B TOKe BOAIOPOAA H B BakyyMe. B npyroMm o6pasite H30TONHBI COCTaB CBHHIIOB,
BHIIeJIEHHBIX B TOKe BOAOPOJZa NpHU PasHBIX TeMIeparypax H B BaKyyMe, NMpak-
THYECKH OfMHAKOB, Takoe pasiuune B NMOBeJeHHH CBUHUA CaelyeT OOBACHHTE.
pasanuneM GOpM ero HaXxOxAeHHs B 3THX obpasuax.

5. Tlpu pasauuHbIX TeMIepaTypax NPeHMYLIECTBEHHO BO3TOHSIOTCSA Pa3JIHy-
Hele (GopMel cBHHLIA. Tak, B clyvyae HOAXHMCTAJbCKON CMOJKH MPH HU3KHX'
TeMIlepaTypaX BO3IOHAETCS CBHHel, 0GOralleHHBIN H30ToNaMy OGHIKHOBEHHOrO!
CBHHIA, MO-BHAHUMOMY, CYJbGHUA cBHHIIA. B ciayuae BO3TOHKH CBHHIIA U3 NMOPOX’
0 HaJUYMH pas3JHYHBIX (OPM CBHHUA rOBOPHT (hakT CKauKooOGpasHOi ero BO3-
FOHKH B 3aBHCHMOCTH OT TeMIlepaTyphl, a TaK¥Xe H3MeHEeHHe H30TOIHOTO CO-
CcTaBa CBHHLOB, BBLIIEJEHHLIX NIPH PasHBIX YCJAOBHAX U3 OofHOro obpasia rpa-’
HHUTA. ’
6. Merox BO3roHKHM CBHHLIA H3 MHHEPAJIOB M MOPOJ MOMKET SIBUTbCA 1€H-
HBIM METOAOM HCCJIeAOBaHHSA (OPMEI HAXOXKJAEHHs B HHX CBHHIA H Olpejee-
HHs1 UX BO3pacrta.

7. IlpuMeHeHre MeTO/Ma BO3TOHKH CBHHIIA M3 MHHEpaJoB H Nopox Iss Of-
penesieHHs] U30TOMHOTO COCTaBa BaJCBOrO CBHHLA BO3MOXHO, no 3. B. Co6o-
TOBHYY, JHIUb NPH MOJHOM BhINeJ€HHH CBHMHIA H3 paclJjasa. :
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A.C. MAPOYHHH
AHAJIOTHS! «BbICOKOTEMINEPATYPHOH» H NMEPEXONHOA ONTHKM
TIVIATHOKJIA30B C CAHHAHH-AHOPTOKJIA30BOH ONTHKOHR KAJIHEBBIX
NOJIEBBIX LINATOB

OnHoit 3 HauGoJsiee XapaKTePHLIX 0COGEHHOCTEH KABKA3CKHX MaJIbiX HHTpY-

3HH TPETHYHOIO H MO3JHeMe3030HCKOro BO3pacTa sIB/sieTcCs, KaK H3BECTHO, NpH-
CYTCTBHE B HHX KaJ/IH-HaTPHEBOro MOJIEBOTO LIMaTa B (opMe caHHAWHA — Ka-
NHEeBOTO aHOPTOKJAasa (2, 4, 11), T. e. CyIeCTBEHHO HEYINOPSAOYEHHOTO B OT-
fioweHuy Al u Si HAM MepeXOOHOro MOJEBOro IImaTa.
" VameHeHHe CTPYKTYPHOTO COCTOSIHHSL M OINTHYECKHX CBOHCTB MOJIEBBIX
1U1aTOB HMeeT OOIHILYIO NMPUYMHY — H3MeHeHHe MOpsAJKa B pacrnpefeseHuu Al
# Si. ITosToMy ecrecTBeHHO GbLIO OXKHIAThb B THX HHTPY3UAX HaJIHUHsA Ijia-
THOK/IA30B CyLIeCTBEHHO HEYNOpPsSJOYEHHBIX («BHICOKOTEMIIEPATYPHLIX») HJIH
MePeXOAHBIX, XOTS CTelleHb YMOPSiAOYeHHOCTH TBepABIX PacTBOPOB, NMPOLIEIIIHX
OJHY H Ty e TEePMHUYECKYIO I'eOJIOTHUECKYIO HCTOPHIO, B NPHHLHIE MOXET
ObiTh pa3/iHyHa (pas/jiMuyHble COOTHOLUEHHs TeMIepaTyp COJHAyca H Hadaja
YHOPSAOUEHHSs!, pasjdyHble KPHBble 3aBHCHMOCTH PaBHOBECHOH CTeleHH IO-
psiKa  OT TeMIepaTyph U T. 1.).

Bl H3yyeHbl MJIarHOKAasel TUOHYHBIX BHIXOJOB HHTPY3HH ¢ KaJjHEBBIM
FI0/IeBBIM IHNMATOM B ¢pOpMe KaJHEBOTO aHOPTOKJIA3a MM CAaHHAHHA: 1) HHTPY-
3UBHBIX JIHMAPHTOB ThIpHBI-Ay3a (I0XKHBIH UITOK, BRIXOAAMME Mo p. MaJsomy
Mykyaany, 2) sabIKypTHHCKHX NOPQHPOBHAHBIX TPAHHTOB, 3) TPaHOIHOPH-
ToB Temu (kosnekuun B. I1. Ilerpora), 4) rpanoauopur-nopdupos AHkaBa-
Ha (Mucxauns, ApMCCP), a Takxke 5) M3BeCTHOTO BHIXOJa «HHTPANAIUTOBY»
Kanpko (cGopnt J. C. DeasHknHa), He COJdEPIKAIIHX KaJHEBOTO MOJIEBOTO
HInaTa. .

HamepeHus: mponUs3BOAMIHCh Ha (eZOPOBCKOM CTOJNHKe. BhlAeuTh MaTepH-
an Aas peHTreHorpadHYeCKHX HCCJIEAOBAHHIl He yIaJioch BCJeICTBHe MeJKHX
pasMepoB 3epeH, YacTo 30HaJbHBIX, [I/1 U3MepeHH HCIOJb30BaJJHCh IJIarHo-
KJa3bl B GJIaTOMPHSTHBIX CEUEHMSIX, TNO3BOJAIOUINX MOJYYHTh OPHEHTHPOBKY
IHAUKATPHCCH ¢ MaJBIMH HaK/JIoHaMHU ocH H cronuka. B ogHoMm G/10K-KpHCTa-
Jie — OOGBIYHO aJbOHT-KApJACc6aACKHX H HepeAKO aJbOHT-3CTepesbcKHX ABOH-
HHKOB — OMNpeAeaiock (eIOPOBCKHM METOIOM MOJOXKeHHe MO BO3MOXKHOCTH
JABYX HJM Tpex ABCHHHKOBEIX OCel ¢ NPOBepPKOil X B3aHMHOH NMepneHAHKYJsAp-
HOCTH M KOHTPOJIEM COBMELIEHHS [BYX H3 HHX C OCbI0O MHKPOCKONA HJIH C OCbIO
I crojmka. YuMTHIBAJIHCh OCOGEHHOCTH [BONHHKOBOH ONTHKH TIAarHOK/Ia30B
OJTHTOK/1a30B0-aHAE3HHOBOrO cocTaBa. B ceuenusix, 6iau3kux K 1 [100], yBepen-
HO noJydaJsnch 06a BBIXOZA ONMTHUECKHX Oceil, YTOUHAJIOCh HoJoXKeHHe ocH Np
K4k GHCCEeKTPHCH Yryia MeXXIy HHMH. B 3TEX e GIaronpHSTHBIX YCJIOBHAX
yCTaHaBJIMBAJMOCh MoJoXeHHe cmafinocty (001). Haxoxnenue ocu Np B ocT-
pom uau Tynom yrae Mexay (001) u (010) ucrmosb3oBajioch Jist onpejesieHust
B8HAKa 3TOH OCH, H3MEHSAIOIUEroCs B 3aBHCHMOCTH OT COCTaBa U CTPYKTYPHOTO
COCTOSTHHUS.

Takum o6pasom ObvlLTO Mosy4eHO 28 crepeorpamM, Mo KOTOpHIM H3Meps-
JIUCh YIVIBI M€XJy OAHOUMEHHBIMH 3/JeMeHTAMH HHJIMKATPHCCHl JBOHHHUKOB
(«yrae Kénepa») M BHIBOAMMBIe U3 HHX KOOPJAHMHATHI JABOHHHKOBbIX oceit. MH-
TepripeTanysi NOJyYeHHbIX NAHHEIX TPOH3BOAM/IACH MO KpuBbM A. Kénepa H
I'. Tepua (5) (nmpuuem ABOHCTBEHHOCTb DellleHHH YCTpaHsA/Jach HCMOJb30Ba-
HUeM KPHBBIX Pa3/MHYHBIX JBOHHHKOBBIX 3aKOHOB), a TakKxe MO AHarpaMmam
OPHEHTHPOBKH JBOMHHKOBHIX OCell OTHOCHTE/BbHO OcCeil HHAMKATPHCCH HJIH IR
JnarpaMMe ONTHUECKHX 3JeMeHTOB, HaHeceHHbIX Ha mpoekuuio 1 [001]. B mo-
CJeHUX IBYX «BBICOKOTEMMNepaTypHble» KPHBble MOCTPOEHH MyTeM Mepecuera
Tex xe gaHubix A, Kénepa u I'. Tepua. Pesysibratsl N0CTaTOYHO ONpeAe/eHHO
YKa3bIBAIOT Ha «BLICOKOTEMIIEPATYPHYIO» M INEePeXOAHYI ONTHKY H3y4YeHHBIX
niaruoknasos, Ha ¢ur. 1 nokasans ais HHX (B NPSAMOYTOJbHBIX KOOPAHHA-
Tax) MoJoXKeHHs: JBOHHHKOBOH OCH aJbOHTOBOrO 3aKOHa OTHOCHTE/IbHO «HH3KO-
TemmepatypHoii» (o B. B. HukuTHHy) H «BbICOKOTeMnepatypHoii» (mo A. Ké-
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Jiepy u I'. Tepuy) KpuBbIX aJbGUTOBOro 3aKOHA, KOTOphle, HapsAy ¢ KPHBLIMHU
«yryioB Kénepa», naior Gojiee OTUET/IHBLEIE Pe3y/bTaThl.

OaHaKO OpDHEHTHPOBKA ONMTHYECKOH HHAHKATPHCCHl SIBJSIETCS 3HAUYHTEJBHO
MeHee CTPYKTYDHO UYBCTBHTEJNbHOH KOHCTAHTOH, 4YeM Yroj ONTHYECKHX
oceil (7). IToatoMy nononHMTesNbHAs XapaKTepUCTHKA CTPYKTYPHOTO COCTOS-
HHsl H3y4YeHHBIX IJIATHOKJIAa30B Oblia MOJYy4YeHa C MOMOLUBIO INpelJIoXKeHHOM

JIMaTpaMMbl  3aBHCHMOCTH yIVia
ONTHYECKHX OCEeH KHCJBX IIJIaru-
‘OKJIa30B OT COCTaBa M CTPYKTYp-
HOTO COCTOSIHHSA.

Ecin B Kanu-HaTpHeBHIX TO-
JeBbIX uInatax 2V H3MeHsieTcs
IJIaBHEIM O6pa3oM B 3aBUCHMO-
CTH OT CTEMeHH YNOPSAOUYEHHOCTH,
a 3aBHCUMOCTb OT COCTaBa mnpH
PaBHBIX CTPYKTYPHBIX COCTOSIHHSIX
u3obpaxkaércsas TmnpAMOH JHHHel,
To OBICTPass M3MEHUHWBOCTH 2 V
TJIarHOKJIAa30B B 3aBHCHMOCTH OT
CTENEHH YNOPSAJOYEHHOCTH COIl-
PsizKeHa CO CJOXHOH 3aBHCHMO-
CTbIO OT COCTaBa (COOTBETCTBeH-
HO H3MeHEeHHIO OTHOIIeHHs1 yNopsi-
noumBaloniuxcss uoHos Al u Si ot
NaAlSizOs x CaAlySisOg). d1um,
T0-BUAHMOMY, H OGBSICHSIETCS TO,

of x4 ‘
% o2

as

P o
N
Np

I

®ur. 1. TNoaoxenne nBORHHKOBON ocH aJabOH-
TOBOTO 3aKOHA IIaTHOKJ/Aa30B HEOHHTPY3HIl,

BepxHsAs KpPHBAA — <«HH3KOTeMmepaTypHaa» (Mo
B. B. HHUKHTHHY), HH)KHASI — «BbICOKOTEMMepaTypHas
(no A. Kénepy u T. Tepuy; B NpAMOYFOJBLHBIX
KOODAHHATAX).

1 — onunaputel THpHBH-Ay3a, 2 -— mauatel Kanbko,
3 — INbIKYPTHHCKHE NOPPHPOBHIAHBIE TPAHHTH, 4 —
rPaHOAHOPHTH Tennu, § — rpaHonHOpUT-NOPOHPL AH-
kaBaHa (MucXaHh).

4TO 3aKOHOMEPHOCTb H3MEHeHHA
2 V no cux nop He 6blJia HaliieHa.

[Ipenenst KoneGanuil 3HaveHU#t 2 V IJIarMoKJAasoB OHIM oONpefesieHbl B
ocHoBHoM yxke B. B. HuxuruneiM (10). HanpassneHue usmeHenuil npu nepe-
X0Jle OT «HH3KO»- K «BHICOKOTEMIIEPATYPHBIM» (PODMaM yCTaHABJIHBAETCSA MyTEM
paccmorpennss jpanubix [ C. Bensnkuna (1), B. H. JlomounukoBa (6),
H. JI. Boysna u O. ®. Tartna (3), I'. onnepa (12) u apyrux.

Hcxona us npeacTaBieHHil 0 HEeNPepLIBHOCTH H3MeHEHHH CBOHCTB MPH YHO-
PANOYEHHH U 06 OTCYTCTBHH CHHTYJ/ISIPHBIX MAKCHMYMOB Ha KPHBBIX 3aBHCHMO-
CTH CBOWCTB ILTaTHOKJIa30B OT COCTaBa, NOCTpOeHa Auarpamma ¢ur. 2.

Ta6bauua 1

XapaKTepHCTHKA KaJHeBOro

NnoJAeBoro mnaTa XapaKTepHCTHKA NJar{oknasa

TNopona

1. ,Unrpanunaputu® Canunun =< OrggAb,, (mo » BEICOKOTeMMepaTypHEIA® (Cy-
ToipHu-Ay3a d201 =4,19A), onTtuuecku| WECTBEHHO Heynopsi JoueHHbIH)
W penTreHorpadHueckn MoHo- | aHlesnH Ne 29 —35, —2V =

KMMHHBIH — 2V = 0 — 20° =68 —T74

2. JHurpapauuth“ —
Kasbko

»BBICOKOTeMNepaTypHEIT®  aH-
ge3nd Ne 31, 5—33,5;, —2V =
=73—-178

»BBICOKHI-NIePEXOIRbI“  0oaH-
d 201=4,17A), Tpuknuuueif, | TOKNIa3-aHIe3HH (Pe3Kas 30HaNb-
gpem—mﬁ —2V)= 5p0° ARG HOCTh) Ne 36—5 (—2V =90 —

— 86) Ne 22 --26 (—2V=70—82)

IMepexoanblit  oAKroknas-ange-
3HH (pe3kas 30HanbHOCTb) Ne 36
(—2V =86 — 88), Ne 24 (2V =
= 77)

INepexonunlil onuroknas
N 30 (—2V =92 - 84)

Ne 22 (—2V =172 -T75)

3. DAbMKYpPTHHCKHE
TOPPUPOBHHEIE TDAHH-
“Thl

Anoprokaaz = OrygAbg, (n0

4. T'pavoaHOpUTH —
KBapleBble JHOPHTH
Tenau

KanueBriit aHoptoknas,
TPHKJAUHHBI, — 2V =42—62

5. T'paHonuopuT-nop- To we
<upu Ankapana (Muc-

XaHhbl
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TeM caMbiM TNOLTBepxaaerca mnpeanojoxenne B. H. Jlopoununkosa (6,
ctp. 90), yKasblBaBlLUIETO, YTO «M3MEHYHBOCTb, HampuMep, yIVid ONTHYECKHX
oceil IJATHOKJIa30B, He [O3BOJSMIOUIAs 10 BeJIHYHHe MOCHAeJHHX ONpEAe/ATh
HX COCTaB, CTaHeT B pyKax OyAyLIMX HCCJaefoBarelieil BecbMa BaXKHBIM IeHeTH-
yecKHM KpHTepHeM MHHepasioreHesa W NMOPOJA00OPa3OBAHU».
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dur. 2. I[HarpaMma 3aBHCHMOCTH yIVla ONTHYECKHX ocell KHCJABIX M1AarHoOK/Ja30B
OT COCTABa M CTPYKTYPHOIO COCTOSIHMS.
O6o3HaueHHs Te e, 4TO Ha &wr, 1

Ha nosnyyeHnyio TakuM 06pa3oM AHarpaMmy ObUIH HaHeceHsl 3Hauenus 2V
H3YYEHHHIX IJIaTHOKJIA30B, COCTAB KOTOPHIX OMpeAessICs MO «BhICOKOTEMNepa-
TYPHEIM» KPHBBIM.

Ha stoit auarpamMme: 1) moxaTBepiKIaeTcsi «BBICOKOTEMIlEpATypHasi» M Me-
pexoiHasi MPHPOJA STHX IUIATHOKNa30B M 2) BBISIBJSETCS HENPepHIBHBIA P
CTPYKTYPHBIX COCTOSIHHI HM3YYeHHBbIX MJIarHOK/Ia30B (B MOpPslKe YBEeJIHUCHUSS
CTelleHH YNOPSAOYeHHOCTH OT MEepBbIX K MOC/HeJHHM: JIMNaputon ThipHbI-Ay-
3a — nanuToB KanbKo — 9JbJKYPTHHCKHX T'DAaHHTOB — KBapUEBbIX JHODHTOB
Tensu u rpanoadoput-noppupor AHKaBaHa).

B rta6a. | naHa KayecTBeHHasi XapakTepPHCTHKa CTPYKTYPHOTO COCTOSIHHA
aCCOUMHMPYIOLUIUX KaJHeBBIX MOJIEBHIX IINATOB M IUIATHOK/JIa30B 3THX NMOPOA B
yKa3aHHO# nocJeoBaTesbHoCTH. Conocras/enie NPHBEIEHHbIX B HeH NaHHBIX
MOKA3bIBAET, UTO B MArMaTHYECKHX IOpOJax CYLIeCTBYIOT MapaJJiesibHble PA-
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JIbl KaJIMEBBIX MOJIEBBIX MINATOB M TJarHOK/Ia30B, HAXOAAUINXCH B KaYECTBEHHO
aHAJIOTHYHBIX CTPYKTYPHBIX COCTOSIHHSIX: CAHUAMH — aHOPTOKJ1a3—MHKPOKJIHH
H «BBICOKOTeMIlepaTypHBIE» — NepeXONHble — «HU3KOTEMIepaTypPHBIe» MJIaru-
OKJ1a3Hl.

Takum o6pa3oM, KaBKa3CKHe MOJIOAble HMHTPY3HH XapaKTepH3ylOTCs He
TOJNBKO NPUCYTCTBHEM CAHHAWHO-aHOPTOKJIA30BHIX KaJIMeBHIX MOJIEBHIX LIMATOB,
HO U «BbICOKOTEMIIEPATYPHBIX» — NePeXOAHbIX — MJIAarHOKAa30B. [IpucyTCTBHE
B NIOPOJe KaJHeBOTO I0JeBOro Iunara B ¢opMe CaHHIHWHA — aHOPTOKJIA3a
NO3BOJIET NMPEeACKA3EIBaTh BHICOKOTEMIIEpATYPHBIN XapaKrep IJardoknaasa (M
Hao60poT). DTO AesNaeT BO3MOXKHBIM COMOCTABJIEHHE TEPMHUYECKOH reoJoruye-
CKOIl HCTOPHH NOPOJ| Pa3/JHYHOIO MUHEPAJOTHUECKOTo cocTaBa. MameHenue om-
THYECKHX H peHTreHOrpauueCKUX KOHCTAHT IVIATHOKJIA30B HMEET TaKoe XKe
reoJIOTHUECKOEe 3HAYeHHE, KaK H <«IepepOXKIeHHE» KaJHeBHIX IMOJeBbIX IIMa-
ToB. [10-BHAUMOMY, HAXOXK/EHHe NMapareHeTHUECKUX MUHEPAJIOB B TePMOAMHA-
MHYeCKH AHAJOTHYHBIX CTPYKTYPHBIX COCTOSIHHAIX SIBJIsieTcCs1 00Lieil 3aKOHOMep-
HocThio. Ha 3TO yKasbiBaeT TakKe NPHCYTCTBHE B CaHHAMHO-aHOPTOKIA30-
KPHUNTOMEPTHTAX «BBICOKOTEMIEPATYPHOrO» HATPUEBOTO MOJEBOro HINaTa B Ka-
yecTBe (asbl pacnaja H HH3KOTeMIepaTyPHOTO aJbOHTa B OPTOKJIA30-TIePTHTAX
H MHUKpPOKJHHO-TepTUTax (12), cBA3b MeXKAy pacmagoM M HHBepcHeli MHpO-
KCEHOB H CTPYKTYPHBIM COCTOSTHHEM IIJIaTHOK/Ia30B (9), a TaKxkKe CB3b MeXIy
COCTAaBOM M CTPYKTYDHBIM COCTOsiHHEM He(esJMHOB M XapakTepoM KaJHeBOro
noJsieBoro mmara (8).
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KPUTHKA U NUCKYCCHH

A. M. CAIBIKOB

HECKOJbKO 3AMEYAHHH MO NMOBOAY CTATbHU H. B. IHTBUHOBHY
W M. B. MAPTBIHOBOH «0O TPAHHLE NJEBOHA W KAPBOHA LLEHTPAJIbBHOIO
KA3AXCTAHA»

B c6opuuke «CoBerckasi reosorusi» Ne 45, 1955 r. noMemena crates H. B. JIuTBuHO-
Buu ¥ M. B. MapruHoBoit «O rpasnue geeona w Kap6ona lleaTtpanpHoro Kasaxcranas.
TpyaHO COTJIacHTbCS C OCHOBHBLIMH BHIBOAAMH, K KOTOPHIM IIPHILJIH B 3TOH CTaThe aBTOPHL,
HEe3aBHCHMO OT TOrO, Ha Kakoi ToOYKe 3peHHs CTOHT YHTaTelNb. .

OCHOBHBIM BOIIPOCOM, 3aTPOHYTHIM aBTOpPaMH, SIBJAAETCA BOMPOC O TpaHHlle [eBOHA
u xap6ona B llentpanbnom Kasaxcrawe. H. B. JIutsunoBuy u M. B. MaprThiHOBa, ecTe-
CTBEHHO, [OJ/OKHB GBIJIH 33aHATbCA MNPH 3TOM BCECTODOHHHM BHIICHEHHEM XapaKTepa W
cTpaTHrpadHyeckoro NMOJNOKEHHs NepeXOAHHX CJOeB, HJH, €CAH OHH He CYLIeCTBYIOT, TO
Mo MeHbllell Mepe 0o6beMOM H IOJIOXKEHHeM INOTPAaHHYHBIX CJIOEB BePXHero neBoHa (CyJb-
uudepoBHX CJN0eB) M HHXHero KapOoHa (KaccHHCKHX cioeB). OmHako AQ2TAaTOUHO TNOA-
po6HO 3TO He OLLJIO OCBELIEeHO.

HanGonee ocTpo aBTOpaMH CTaBHTCA BONPOC O HAJH4YUH OTJAOMKeHHH 3TpeHa B LleHTt-
paasHoM KasaxcTaHe M TOJIOXKeHHM TaK Ha3biBaeMBIX IOCHAOHHeBHIX cJjoeB. IlocaenHwe,
KaK H3BEeCTHO, B HacTosiulee BpeMs GOJIBLIHHCTBOM T€0JIOTOB CHHXPOHH3HPYIOTCS € 3TPEHOM
3anazroit Esponsl ¥ nomeiaTcsd B ocHoBaHHH KapGona. H. B. JIuteunosny 1 M. B. Map-
THIHOBA OTPHUAIOT NpHcyTcTBHe B KasaxcTaHe 3TPeHCKHX CJIoeB WJM Ke nx aHaJjoros. ITo-
CHIOHHEBbIE CJGH HMH BKJIOUYAIOTCA B COCTAB J€BOHA H CHMHXDOHM3HPYIOTCA € KJMMeHHe-
BHIMH CJOSIMH.

OcHoBaHHeM 14d Takoro 3akJioueHHs, mo H. B. JlutBunosnu u M. B. MapTuiHosoil,
nocayKHJIH o6GHapyxeHHble HMH M E. A. CokosoBoit B nmoapyaHoit toame Artacy Posidonia
venusta !, Buchiola sp. nov. u Clymenia sp. Ja, B moapyaHoil ToJjile ecTb H MOCHIOHHH,
H-6YXHOJH, M KJMMEHHH, HO HeT BHAOB, OGHIUHBIX AJA NMOCHAOHHEBHX cjoes lleHTpansHoro
KasaxcraHa.

OTHOCHTEJIBHO TOro, YTO0 NMOAPYAHas Toima Artacy no/mxkHa GHTb OTHeceHa K OeBOHY,
B HacTosiliee BpPeMsi COMHEHHS pacCeMBAIOTCA, HO NMOCHAOHMEBHIE CJOW TYT He NPH YeM.
IlonpynHaa Toama aTacyilCKHX Te0JIOTOB, OXBaTHLIBAKOUIAsl JHTOJOTHYECKHE TOPH3OHTH OT
€ 10 e7, NeHCTBUTENbHO COAePKHT dayHy BepxXHero JeBoHa, Naxe HHXKHero ¢daMmeHa, a.
pynoHOcHas Tomua (0T es A0 e€;5) ¢ Varioclymenia varicata Soh., Cyrtoclymenia cf.
krasnopolskii Tschern., Prionoceras divisum Munst. orBeuaer kauMenuesniM cjaoaM Ka-
parauanHckoro GacceiiHa u noMeuraercst B BepxHeM ¢daMene. IlocunonueBble e CJIOH, KakK
H cJeayeT, 3aHMMAlOT TOTPAaHHUHOE MOJIOKEHHEe MeXKAY KJAMMEHHEBBIMH CJOSIMH BepXHero
daMeHa M KACCHHCKHMH CJOSMH HHXKHero TypHe. IIpH 3TOM NOCHIOHHMeBble CJIOH IOMe-
1A0TC B OCHOBaHHHM KapGoHa (TouHee, B OCHOBaHWM TypHeiickoro spyca). OrHecenue
3THX CJ0eB K KaMeHHOYTO/bHON CHCTeMe caeJaHO Ha TOM OCHOBAaHWH, Y4TO B TreoJiorHue-
CKOil NpakTHKe yXKe NaBHO NPHHATO MPOBOAHTb HHXKHIOI TPAHHIY TOTO HJIH HHOro KOMII-
JeKca OTJOKEHHH 1Mo NnepBoMy, GoJiee HAM MeHee MaCCHBHOMY TMOSIBJEHHMIO HOBHIX TPy
dayHpt U baoph. 3TO H3BECTHO BCEM,

B Artacy noxo6ublii ¢akT MMeeT MeCTo. 31eCh B NMOCHIOHHEBHIX CJOSIX B COBMECTHOM
HAXOXIEHHH BCTPEYAIOTCSl TOCJeIHHe M PelKHe NPeACTaBHTENH AeBOHCKoro Buaa Posido-
nia venusta Munst. u nepBule (MpHYeM [aJieKo He €XIHMHHYHbIE, 3 HHOTZA Ja)e B MacCOBOM

! Posidonia venusta Munst.,, npuBoanMas o6bIYHO B CMHCKaX (ayHH NOCHIOHHEBHX
caoes, no onpenenennio A. M. Cumopuna, B GoJbLIMHCTBE CJyyaeB [0J/KHa OLITh nepe-
onpenededa kak Posidonia mariannae Tschern.
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KoJIHYecTBe) TpeACTaBHTEJNH THIHYHO KaMeHHoyroabHoro BHaa Posidonia becheri Bronn.,
a umenno Posidonia aff. becheri Bronn. Haxoxnenve MHorouncaennnix Posidonia aff.
becheri Bronn. B HagpyaHoit Tosie MecTopoxkmesus Boctounwft Kapamkan aBTOpaM Xo-
POUIO H3BECTHO, HO 0G 3TOM OHH NMOYEMY-TO HH CJIOBOM He OGMoJIBHAMCh. Mexay TeM Han-
pyanaa Ttomma Ejp HAH, 4TO TO Ke caMoe, JIHTOJIOTHYECKHE TOPH3OHTHI €js Ha MeCTOPOX-

feunn 3anaaupiii Kapamkasa, e — Bocrounwit Kapamxkan u e;p— Boabwoit Krait
cTpaTHrpadHyecKoil CXeMH aTacyfCKHX TeOJOTOB COOTBETCTBYET HMMSiHO TIOCHIOHHEBhLIM
CIOAM.

Bce 3To B JHTepaType ellle He OCBELIEHO, HO, TOCKOJABKY AaBTOPH 3afaJjiiCh UeJabl0
onpefeJuTb PaHHLY ABYX CHCTEM M B CBOHX BBIBOZAX ONHpPAIOTCA HA MaTepHaJH no Artacy,
MM, 10 ONnyGJHKOBAHHA CBOHX HOBEHIUHX OTKDbLITHI, cJeloBasio 6bl H3YYHTb BeCb MarTe-
‘pHaN 1o crpaTHrpadHH BEepXHEro NeBOHA M HHXKHEro xap6oHa XoTa Obl M0 OJHOMY MecTo-
poxaenmo Kapamxai.

Kak sunno, H. B. JIurBuHosnu 1 M. B. MapTHiHOBa He OTJHUMJH NeJjenHMOnoBYI0 da-
UHI0O HHXKHero ¢aMeHa OT neseuunomoBoit ¢auum 3TpeHa U BAOGABOK HCKYCCTBEHHO 00b-
‘©IMHHHJIM HX B OJHH KOMIUIEKC C KJIMMEHHEBHIMH CJOSMH. ABTOPHI NPH 3TOM JeJ]aioT Co-
BeplleHHO He3acJyXeHHHH Ynpek reoJsioraM, paGotaiowuM B Kasaxcrase, B TOM, 4TO OHH
KOOl CHHXPOHH3UDYIOT TNOCHIOHHEBHIE CJOHM C KJMMEHHEBHIMH H JaXe COHOCTaBJAAIOT
KJHMeHHeBble CJIOH cO cJosIMH 3Tped 3anaanoit Esponul. H. B. JlutBunoenuy u M. B. Map-
TbIHOBAa, HampuMep, mumyT «B HacTosumiee BpeMs IIHPOKO pacnpocTpaHeHo yO6exneHue,
y1o B lleHTpanbHoM KasaxcTane BHIJessteTc Mauyka CJ0eB, 3aHHMAIOWIHX HepeXxoHoe
rioJioXKeHHe MeXAy ¢GaMeHCKHM fAPYCOM M HH3aMH TypHeHCKoro spyca (IOCHIOHHEBbIe
CJIOH, KAMMEeHHueBb e CJIOH H AP.) H COMOCTABJAIIIAXCA CO CJAOAMH 3TpeH 3anag-
noit Emponbi» (ctp. 78, paspsagka Mosa.—A. C.).

Atacy 3a HHXHHM (GaMeHOM aBTOPHl OCTaBHJHM JHWb H3BeCTHAKH co Spirifer (Cyr-
tospirifer) sulcifer H. et Cl. u Productus (Plicatifera) praelongus Sow., T. e. ¢ dayHof,
<KOpee BCero xapakTepusyiwouielt Bepxuuit ¢dameH, cyabuudeposrie ciaon. ¥ H. B. Jluteu-
HoBHY H M. B. MapTbhiHOBOW MNOJAYYHJIOCH, YTO KJHMEHHEBble CJOM fABASIOTCS He ¢auueit
<yabuHbEepoBLIX CNIOEB, a ApYyroi, Gosee MOJMOAOI, BO3pacTHOH envHHUeH. ABTOpH NPSAMO
TaK H HHIIYT, YTO «OHH (T. €. HOCHAOHHeBble coH.— A. C.) mepeKprBaloT CyJabuudeposbie
CJIOM M SABJAAIOTCS aHaJIOraMH KJHMEHHEBHIX cJIoeB OeBoHa» (ctp. 82). B naHHoM cayuae
OMATb-TaKH H3BpalleHHe GaKToB: B ATacy KJAHMEHHeBbLIe CJIOH 3a/leraloT Ha HHXKHeM daMene,
a He Ha CyJbuH(dEpOBHIX CJOAX, COOTBETCTBYIOIIMX BepxHeMy (haMeHy. ABTopaM cienoBalo
XoTa Gbl 3HaTh, uto eite B 1938 r., a 3ateM B 1940 r. C. E. KosoTyxuna yKasmpiBalla Ha ¢a-
[HaJbHbie NepexoAbl KIAHMEHHEBHIX CJoeB B Cyabuudepopbie o KailipakTHHCKON MyJabze.
3a mocaeanne [0—15 neT nomo6Hoe COOTHOLIEHHe KJIMMEHHEBLIX H CYJbUHGbEPOBHIX cl0eB
6Ll10 MOATBEPXKAEHO PAAOM TeoJIOrOB B APYTHX paitoHax Llentpaasnoro KaszaxcraHa, B yacT-
HOCTH B Xopomo u3yueHHOM KaparaHaumHcKoMm paiione.

YTo ke KacaeTcs COOTHOLIEHHA KJHMEHHEBBIX H MOCHIOHHEBBIX cloes B LleHTpanbHoM
Kasaxcrane, To pa6oraMu A. M. Cumopuna (6), I'. JI. Kymea (1, 2) u apyrux no Kapa-
raHaAHHCKOMY GaccefiHy TBepAO YCTaHOBJCHO, YTO NOCHAOHHEBbIE C/NIOH He MePexXoadT B KJH-
MeHHeBble, a MepeKpbIBAlOT HX. ABTODBI MOTYT COTJIAaIATBCS MJH He COIJallaThCs C BHI-
AeJleHHeM TepexOJHbIX MOCHIOHHEBHIX CJOeB, C OTHeCeHHeM MNOCHAOHHeBHIX CJOeB K Je-
BOHY MJIM KapGOHY, HO OTPHLUATh NepeKpHIBaHHe KJHMEHHEMbIX CJIOeB MOCHIOHHEBBIMH
OHH He MMeNH HHKAKHX OCHOBaHWii, TeM 6oJsiee, YTO OHM CaMH He 3aHHMAJHChb H3YyYeHHeM
TeX pas3pe3oB, NO KOTOPHIM OBUIH N0 HHX YCTAaHOBJIEHH INepexoilble MOCHAOHHEBHE
CJIOH.

Hecmorps Ha Bce 370, H. B. JIutBuHoBHY ¥ M. B. MapThiHOBa pelInsH nmepeHecTH Io-
CRAOHHEBHIE CJIOW, BMECTE C K/IMMEHHEBHIMH, B BePXHHi NE€BOH H CCHIAIOTCA HPH 3TOM HaA
10, uto «JI. B, Hanuekuu (5) He cayyaiino oTHeC NMOCHIOHHEBLIE CJIOM K BepXHEMY NeBOHY»
(ctp. 82). Ho oHH moueMy-To yMajJuyHBalOT o BhicKasbiBahuH . B. Hanuskuua B ToOll Xe
paboTe, UTO «HanpHMep, IJs LEHTPAJbHLHIX PaHOHOB HaMeuaeTcsl BhifeJeHHe CBoeoGpasHbIX
TIOCHAOHHEBLIX CJIoeB... BepxHfAs 4acTh NOCHOOHHEBHIX CJIOeB OTHOCHTCA K HH3aM TypHeil-
-CKOTO sIpPyca M OJHOBDEMEHHa C KaCCHHCKHMM M3BecTHakaMu. HuKHAs uyacTh 3akJjouaer B
ce6e psAl BepXHEIEBOHCKHX KJ/HWMeHHIl H oAHOBpeMeHHa C CyJbUH(}EPOBHIMH CJAOAMH» (5,
ctp. 4). Orciona nonxHo GbITh BHAHO, UTO ccblaka na J. B. HanuBknHa B naHHOM ciyyse
He MOXeT peluTh Bomnpoca. Bosee toro, B ynoMsinyrtoit kuure 1. B, Hanusknuna MoxHo npu.
#BECTH PAL NPUMepOB, CBHIETEAbCTBYIOLIMX O TOM, YTO B BONPOCE O NMOJOXKEHHH H BO3pacTe
NMOCHAOHHEBbIX, KJANMEHHEBHX H CYAbUH(EPOBLIX CJOEB Y HEro Torjga elle He GuIJIO TMOJHOMN
SICHOCTH. ’

IToapoGuelii pas6op Bcex 3THX NMPHMEPOB UMTaTeNb MOXET HaliTH B CTaTbe MOKOHHOTO
A, E. Cumopuna «®auun u dayna stpena llentpanpnoro Kasaxcrana», mepenanHod aas
meyaTu B pefaxkuuo «CoBeTckoil reosorun» 15 despans 1956 r.

BbisbiBaeT cOMHeHHe TaKXKe HaXolKa B PYJAOHOCHBIX CJI0AX mnpexacraBuTeseit p. Gatten-
dorfia, uro mocayxuno H. B. JlutBunosny 1 M. B. MapThiHOBO#H NMOBOLOM K OTHECEHHIO XKe-
JIe30-MapraHueBoro opyleHeHHs K HH)XXHeMy KapGouy. [IpaBma, aBTOpHl NMHIIYT, 4TO 3Ta
dayHna nedanonon 6uia HalileHa B «BepXHell YacTH NepeXoAHbBIX cjoeB (pydHasd ¥ HaApy.A-
Has) nauyku eg—eps (cTp. 81), M3 yero UHTATENIO TPYAHO YCTAHOBHTb, HPOUCXOAAT JH YIMO-
MAHYTHle TaTTEHAOP(HH M3 PYAHOH Maukd (TOJIIH) HJIM Ke W3 Haapyxauoi. Ecau sta payra
ofHapyxeHa B HaApyaHOH mauke (ToJlle) ejs, TO HHYETO B 3TOM yIHBHTeJbHOro HeT. Han-
PYAHas ToJsllla, KaKk Mbl OTMETHJH Bblllle, HAefiCTBUTEJBHO OTBEYAeT MOCHAOHHEBBIM CJIOSM
¢ noMelllaeTcsl B OCHOBaHHH Kap6GoHa. UTo ke KacaeTcA PpYAOHOCHOH TOMIIHM (TOABKO M0
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e;5), TO B Heil BCTPeyatoTCsA THMHYHO AEBOHCKMEe BHIABI Ledasonoa, B acCOUHALHUH C KOTOPH--
MH ellle HHFAe J0 3TOro He OTMeuaJuch npeiacraButesn p. Gattendorfia.

CaenyeT cKa3aThb HECKOJBKO CJIOB H [0 [OBOAY TOHKOIJIMTYATHIX H3BECTHAKOB (MK
Mepreneit, no onpefeneHuio H. B, Jlutsunosuy 1 M. B. MapThiHOBO#) ¢ MHOTrOYHC/ICHHHIMR
Posidonia u Buchiola, passutbix no p. Baup, B ceBepo-sanansoii yactu Aracyiickoro pafto-
Ha. 3To TaK HasbiBaeMasa «GaHpcKasy» ToJa.

MoHoronHas, n0BobHO MoliHas (B 400 ) To/lla TEeMHO-CePHIX H3BECTHAKOB, Pa3BH-
Tas no p. Banp, comepxHT MHOTOUMCJIEHHBle MNeJeUUNONbl, oueHb GO.au3kune K Posidonia
venusta Munst. # Buchiola retrostriata Buch. 3to-10 1 npuBeso HekOTOpHIX HCCJenOBa-
TeJqell K BHIBOAY O BepXHeIeBOHCKOM, TOuHee, (daMeHCKOM, Bo3pacte «GalNpCKOM» TOJILLH,
a H. B. JlureuHosuuy u M. B. MapThiHOBa CKJIOHHH PacCMaTpHBaTh 3Ty TOJILY Aaxe Kak
2HAJOT TOCHIOHHEBHIX CJIOEB,

OnHako c/efoBasio HMeTh B BHMAY, UTO 3leCh e mo p. Baup ctpaturpaduyecku HuXKe
pa3BuTh GayHHCTHYECKH OXaPaKTepPH3OBaHHLIE MOCHIOHHEBLIe CJAOM HHXKHero KapGoHa, Kpa-
CHOUBETHblE H3BECTHAKH KaHMeHHeBhIX coeB (¢ Cyrtoclymenia cf. krasnopolskii, Priono-,
ceras divisum, Posidonia venusta) u uepeayiouineca C/oOM aprH/JIMTOB H H3BECTHAKOB (CO
Spirifer (Cyrtospirifer) calcaratus, Sp. (Lamellispirifer) posterus u Schuchertella chemun-
gensis) KaJibKapaTyCOBLIX CJI0eB. MOLIHOCTb K/HMEeHHEBEIX H KaJbKapaTYyCOBHIX CJIOEB 31eCh
o6biuHaa aasa LlentpaabHoro Kasaxcrana, coorserctBenHo 50 m 70 x. Ilpu 3ToM Bepxm
KaJIbKapaTyCOBHIX CJIO€B MPeACTaBJeHb B MeJeHNOA0BOH HalHH H 3ac/AYXHUBAIOT BhLAEHEHHA
B CaMOCTOSITEJNbHYIO €IHHHLY.

Crpaturpacduuecku HHXKe KaJbKapaTyCcoBhle CJOH CMEHAIOTCA KOHIJIOMepaTo-TMecuaHu-
KOBOi1 ToJilell dpaHcKoro sipyca, 3aJjerawolieif B cBolo ouepenb Ha 3¢ ¢dy3HBHOR ToJIIE HHXK-
HEro U CpeiHero IeBOHA. 3aMeTHM, UTO KaJbKapaTyCoBHe CJOH 3flech Xe, o p. Baup, 6ol
orMmeuennl eue B 1946 r. II. I'. Kopefimo, npoH3BOOHBINHM TreOJOTHYECKYI0 CBHEMKY 3TOR
yacTu paliona. TakuM o6pasoM, 3mecb B MOJHOM O6beMe DasBHTHl KaK HHIXKHHil, TaK B
BepXHHUH (haMeH, KCTaTH, NepeKPHIBAIOIHIACH cBepXy (GayHHCTHYECKH 0XapaKTepH30BAHHBIMH
MOCHIOHHEBLIMH CJAOSIMH, TaK 4YTO OTHeceHHe GaHpCKOH TOJUM K ¢aMeHy N0 MeHblleil Mepe
BBI3BIBaeT YIOUBJIEHHE M HHYeM He omnpaBaaHo. [IpuBenenHble JaHHble MOKa3blBalOT, YTo BO3-
pact 3Toft TOJILH AOMKeH GHTh ONpejeeH He ApeBHeee NMOCHAOHHEBLIX CJOEB, T. €. He ApPEB-
Hee HHXHero kKapGoHa.

INpaBuabHoe ompenesieHHe Bo3pacTa «GaMpCKOfi» TOMIIM HMeeT cCaMblil JKHBOH HHTEpec
RJA TMPaKTHKH. Ye B 1954 r. mposoauBlIHecas Ha yuyacTKe Baup NOHCKOBo-CheMOUHBIE pa-
GOThl ¢ MpHMeHeHHeM GYpeHHs MCXOOHJH H3 OMpelesieHHs MOPOA 3Toil ToJwu KaK o6pasoBa-
HHUil TEBOHCKOTO BO3paCTa M BO BCSKOM cayyae Gojiee ADEBHHX, YeM PYINOHOCHAas ToJLUa,
NpUHHMaBMIasAcs 32 3TpeH. IT03TOMy reoJiory B cBoeil NIpaKTHYECKOH AesiTeNbHOCTH, MOAXOA%
K Tojioce pasBuTHA «0aWpCKoii» ToJUM, NMpeKpaiiaaud GypoBble M APYrHe BHAbBI paGoT: OT-
JIOJKEeHHA JApeBHee PYINOHOCUOH TOJUIH B ATacy sIBASIOTCS Ge3pynHBIMH.

ITomewenne B daMene 400-MeTpoBOil «6aHPCKONH» TOJILM BMeCTe ¢ KJIHMEHHEBHIMH W
KaJIbKapaTYCOBLIMH CJOSIMH TOJIBKO [A€30PHEHTHPOBANO PaGOTY MOHCKOBHIX H Pa3BelOYHBIX
napTuit.

Heckonbko yausasier caeaymoouias c¢pasa H. B. Jlursunosnu u M. B. MaprhiHoBoit
B BbiBOAaX, MOABOASLINX HTOT Bcelt paGore: «IlpuBemenuble paspesnl 10CTaTOYHO YETKO CBH-
IeTeJbCTBYIOT 06 OTCYTCTBHH cMelllaHHOH ¢hayHbl Ha FpaHHIle JeBoHa H Kap6oHa. CMemiaH-
Hast (ayHa BcTpeyaercd B BHICBIMK aX H Och msax» (crp. 83, paspaaka mosa. — A. C.).
Bpsaa san ymecTHo mpuHGeraTh K TaKOro pojAa OCTPOTAM Ha CTPaHHLUAX HAaY4YHOro H3JaHHL.
Mpl oTHIOAB He AOMYCKaeM MBIC/H, YTO ABTOPHl He MOHSIJIH CMLICJAA «CMEIUaHHOH ¢(ayHbI»
nepexoaHbIX CJOEB.
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M. . HATOPCKHA

3AMEYAHUSA K CTATBE A. . BHHOTPAZLOBA H A. 6. POHOBA! OB 3BOJIIOLLHH
XHUMHYECKOTIO COCTABA I'JIHH PYCCKOHN NMJIAT®OPMbI

Ilo naHHBIM ONyGJHKOBaHHON aBTOpaMu TalJHILLI XHMHYECKHX aHAJH30B TJIMH MOXHO
fIOCTPOUTh IPabUKH 3aBHCUMOCTEH MEXAY SJeMeHTaMH (dur. 1—4). Ilpu H3y4YeHUH 3aBHCH-
smocth coaepxauus AlO; oT TiOp (odur. 1) MOXKHO BHIENHTH F€OXHUMHYECKHE LHMKILI. Mak-
ciMmaJbible snaueHuss AloO3 u TiOs nanawor Ha Dy, C;, Cr) H cKopee BCEro OTBEYAKOT 3M0XaM
GokeuTu3auuy., K TeM Ke BHBOAAM IPHBOAHT H3yuyenue 3aBHcuMOcTH Mexay AlO; u SiO;,
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®ur. 1. 3aBucuMocts copepxanust Al,O; ot TiO, ®ur., 2. 3aBHCHMOCTH CO-

nepxanus SiO; or ALO;

8 oflueM BH/le BHIpaXKalolleil MpUCYTCTBHe B IVIMHAX aJIIOMOCH/JMKATOB, B YAaCTHOCTH KaoJH-
uuta (dur. 2). B npsMOYronbHbIX KOOPJAHHATAX Te JKe NaHHBE MOJYYMM INpPH H3YYeHHH
cucreMbl Al;O3 — moTeps mpu NpoKaJMBaHHH, NpHYeM IOC/AENHIOI MOMHO paccMaTpHMBaTh
KaK KPHCTAJJH32LMOHHYI0 BOAY KaoJMHMTAa M APYTMX TVIMHHCTHIX MuHepasoB. M3 apyroro
rpaduka (¢ur. 4) BHIHO, YTO MaKCHMAaNbHbIM conepxkanHeM AlL,O; M noTepu NpH NMpOKAJH-
EaHHH OTBEYalOT MHHHMaJbHLIe coflepXaHus B ocajgkax okucu Ca, Mg u CO, Heckoabko
MHas 3aKOHOMEPHOCTb MMeeT MecTO NP H3yueHHM pacnpeienenus Fe,O; (B 3aBHCHMOCTH OT
comepxanus B rmuHax Al,O; SiO, m 7. p.). Makcumanbhoe cogepxanue Fe,O; B 1uKaIe
C—P; nanaer na Py,

BrirenpuBefeHHHe AaHHEE B NONOJHEHHe K OCHOBHHIM BhisofaM A. IT. Busorpagosa u
A. B. PoHoBa Mo3BOJIAIOT OTMETHTH CJAeAYyloLlee,

1. B o6uieit 3BoJIOLMH XHMHYECKOTO COCTaBa TJHH Pycckoit miaatdopMbl HaMeuaercst
TeOXMMHUECKasg UUKJHYHOCTb. MOXHO BBIEJNHTh CJeAVIOLUIHe 3BOJIOIHOHHBIE TeOXHMHUe-
ckie mHKAe: Cm—S; Dy—D3; C;—Py; T—Cry; Cro—Q. Onu pasnensiorcs Ha fiBe TPYHMBI,
B nepsuix Tpex ApeBHuX uukaax (Cm—S; Dy,—Dj3; C;—P2) MakcumaabHOe cooepXKaHHe
pana saementoB (Al, Ti u apyrue) npuypoueHo k Hauauy uukjioB. OfHOBpeMEHHO MJs APY-
rux sneMentoB (Mg, Ca) MakcuMMaJpHas KOHLEHTpPamMs MMeeT MeCTo B KOHLe LHKJ0B. B
mosonbix muknax (IT—Cry; Cro—Q) MaxcuMmanbHOe cOflepKaHHe TeX XKe 3JeMeHTOB IpH-
ypoueHo K HX KoHuy, a Ca u Mg K ux nauany. Takum o6pa3oM, eCTh UHKJLI, KOTOPbE HayH-
H2I0TCA MaKCHMaJIbHON KOHLEHTpauuefi, H LIMK]HL, 3aBeplIAIOLIHECT MaKCHMAJbHOH KOHIEH-
TpalHeR TeX e 371eMeHTOB. BcaeacTsre TOro, 4To Mbl HMeeM J€JI0 CO\CPeIHHMH 3HaueHHSIMH,

1'A ' TI. BunorpagoB u A. B. PoHoB, JpoJion#si XHMHYEeCKOTo cocTasa IiuH Pyc-
ckoit miatgopmul. Ieoxumus, Ne 2, 1956.
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NpHYEM BLIBEJEHHHIMH M3 CPABHHUTEJbHO HeGOMBUIONO0 YHCAA fpO6, Hauano M KOHem reo-
XMMHYECKOTO HHKJNa ABJAIOTCA YCAOBHHIMH. Bojiee TOUHHe [alHbie MO¥HO GbLIO GBI MO~
JYYHTh HEe W3 CpeJHMX 3HAYEHHH, a M3 OTHENbHHIX MHOTOUHC/AEHHHX XHMHUYECKMX aHajlH-
30B NpH YCJIOBHU NPHBJEYEHHs NOMNOJHHTENLHOro MaTepHana. s o6uiix GhlIBOJIOB OrPOM-
HOe 3HaYeHHe HMeeT HENOJHOTA TIeONOTHYECKOH JIeTGNMHCH, B YACTHOCTA [/ JAPEBHHX
LHKJIOB.

VYMeCTHO OTMETHTh, UTO AJINTEJBHOCThL APEBHHX LHKJOB GoJee 3HAYHTeNbHa, UYeM MOJO-
ObIX. BriosHe BO3MOXHO, 4TO B APEBHHX LHKJIaX NMpu GoJiee NETANbHBIX HCCJAEHOBAHHAX Ha-
METHTCSl JONOJHHTENbHAS LHKJHYHOCTb. I10-BHANMOMY, OHa HMeEeT MecTo H B MOJIOAHIX
DHKAAX.

2. HaMeuaercs cXoxee, HO He TOXIECTBEHHOe paclpejesicHHe 3/IeMEHTOB B MOCAEAYIO-
HIeM IMKJE MO CPaBHEHHI0 ¢ mpexnaywuM. Heo6paTHMOCTb MpONECCOB HATJALHO BHIPHCO-
BoiBaeTcs NapalefbHbIM CMeIleHHeM CPeIHHX COfepXKaHHi M JHMH4H CPEeNHHX 3HaUeHHH
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®ur. 3. 3aBdcHMocTh copepxanus AlO; ®ur. 4. 3aBucuMocTh comepxanug CaO,
OT MOoTepb NpPH NPOKaJHBAaHHH MgO, CO; ot notepb NpH NPOKAJMBAHHH

B Ty JHGO WHYIO CTOPOHY B CHCTeMe NPAMOYTOJbHBIX KOOpHHHAT. IIpH H3yueHuu rpacdukos
3aBHCHMOCTH Kax 6GynTo 6bl HaMmeuaeTcs CIHpaJeBHOHHI Xapakrep ofuiero mpouecca (ot
Cm no Q).

3akaHuuBas Ha 3TOM HallH 3aMeuaHHsi K ctatee A. Il. Bunorpamosa u A. B. Ponosa,
XoTesoch 6Bl OTMETHTh elle W TO, YTO HayaThle HCCAENOBAaHHA Haj 3BOJIOUHMEH XHMHYeCKOro
COCTaBa IVIHH CAefoBaJsio Gbl NMPOROJIKATh, MPHYEM He TOJBKO B HanpaBJeHHH 06paGoTKH
HMEIOUIHXCA MAaTepHasioB, HO M B HANpaBJeHHH c60pa AONMOJHHUTENbHBIX GaKTHYECKHX NAHHBIX.
Janbueiiliiee H3yueHHe BONPoca 06 3BOJIIOLHH XHMHUYECKOTO COCTABA IVIMH HYXHO GblA0 Gbl
paccMaTpHBaTh BO B3aHMOCBA3H C ILHKJAMH OCaJKOHAKOMJIEHHA M TeO0TEeKTOHHMYECKHMH IIHK-
JIaMH, ¢ OOUIHM H3MeHeHHeM TaJieoreorpadHyecKHX H MaJieOKAHMMAaTHUECKHX ocobeHHOCTell B
passiuHbie recJiornyeckHe anoxu. Ciaenosano 6B OJHOBPeMeHHO GoJiee NeTajJbHO BLIACHUTH
0COGEHHOCTH MHHEPAJIOTHUECKOH SBOJIOLMH [JIHH, a TakXe H3MeHeHHe XHMHUYECKOTrO COCTaBa
TJIHH BO BPEMs 3MOX YriaeoGpa3oBaHust, KaoJHHOOGPa30BaHHA, GOKCHTOOGPA30BaHHS H T. .,
YTO MO3BOJMJAO Gbl HAMETHTb HOBBle HCTOPHKO-F€OXHMMHYECKHe 3aKOHOMEDHOCTH.

B 3akJloueHHe HYXKHO OTMETHTb, UYTO caMa nocTaHoBka A. II. BuuorpanosbiM #
A. B. PouoBriM Bompoca o6 3BOJIIOUMH XHMHYECKOrO COCTABa TJHH B HCTOPHKO-reoJiorHue-
CKOM pa3pe3e siBisieTcsi 6€3YCNOBHO MPaBHJbHOM, O4eHb CBOEBPEMEeHHOH M akTyanabHoi. Ilpo-
BeleHHble aBTOPaMH HCCJAeJOBAHHM NMO3BOJMHAH MM GJjecTsllle N0Ka3aTb OrPOMHOe 3HayeHHe
HOBOTO MeTOoJa HCCAefOBAHHH OCALOYHBLIX NMOPOX M CAeNaTh PsiA BHBOAOB GOJLLIOrO Hayy-
HOTO 3HayeHHA.

ToMckasi reosioruyeckast 3IKCnegHUHSA Cratba moctynuaa B Pepmakmuio
3anaasxo-Cu6upckoro 18 okrabpsa 1956 r.
reoJIOTHYECKOTO  YNpaBJieHHs
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rr . BYWHHCKHH

HEKOTOPBIE PA3DACHEHUA K KPHTHYECKHM 3AMEYAHHAM
A. K. IJIAAKOBCKOTO,

ITo moBoay Moeil cratbu «JIuTosoruueckue pabGoret A. II. Apxauresbckoro» (2) nos-
BuaHch «Kputuueckne saMeuanus» A. K. naakosckoro (4). OZHH H3 3THX 3aMeuYaHHil mpa-
BHJIbHBEI, ¢ IDYTHMH HeJb3sl COrJIacUThCA, H OHH Tpe6yloT pasbsacHeHHil. OCTaHOBMIOCH Ha
3aMeuaHHsAX TMoc/aeaHell KaTeropuH.

M3 moero uanoxenus A. K. [1agKoBCKOMY He SICHO, B YeM 3aKJI0YaeTcsl PACXOXIeHHe
1o Bonpocy oOpasoBaHHs GokcHtoB Mexay A. II. Apxanrenabckum u C. ®. MansiBKHHBIM.
STo pacxoXmeHHe 3akmaoyaercss B ToM, uto C. ®. Maaaskun (5) NMpH3HaBaJ CYlIecTBOBA-
HHe NMepPBHYHLIX JIATEPHTHBIX GOKCHTOBBIX MECTOPOXKAEHH{I, 3a CUeT pasMbIBa M INepeoTsoxe-
HHSE KOTOPHIX 00pa30BasiCh BTOPHUYHbIE MECTOPOXKIEHHS GOKCcHTOB, a A. II. ApxaHreabckuit
OTPHIAJA HE TOJbKO TaKHe MEPBHUYHbIE MECTOPOXKIEHHsI, HO H BO3MOXXHOCTb HAKOIMJEHHA OcC-
TaTOYHOTO CBOGOAHOrO rJHHO3€Ma NPH JATEePUTHOM BHIBETPHBAHHH H CYHTAJ, UTO CBOGOAHBIR
TJIHHO3eM T[pHHeCeH H3 06JacTH JIaTePHTHOTO BBHIBETPHBAHHS B Gaccefidsl GOKCHTOHAKOM/e-
HHA XHMHYeCKHM myTeM, B pactBope. Kpome Toro, A. 1. ApXaHreAbCKHi NOKa3LIBaJ MOPCKOe
MPOUCXOXKAeHHe TeOCHHKJIHHAMbHEIX GOKCcHTOB, a C. ®. MaJsBKHH 3TO KATETOPHYECKH OT-
pHILIaJ, CYATAs HX NMPECHOBONHBIMH OOPa30BaHUAMH.

CoBpeMenHbIft (akTHUeCKHil MaTepuad IO JaTepHTaM K GOKCHTaM IOKa3HBaeT HETOY-
HOCTH H HenpaBHJAbHOCTH Bo B3rsagax kak A. JI. Apxanreabckoro, Tak 1 C. ®. MaasBkuua.
Tak, B 3anagnoit Adpuxe, Bpuranckoit 'BuaHe u Dpasuauyu U3BeCTHH IIMHO3EMHble JaTe-
PHTHI CO CTPYKTYPOil MAaTEepHHCKOH MOpombl («TPaHHTHBIH GOKCHT» H OAp.), UTO C HECOMHEH-
HOCTBIO JI0OKa3bBaeT HaKoOIJeHHe CBOGOXHOrO IVIHHO3eMa B JIATEDUTHOM Kope BLIBETPHBAHHA.
Takue e MopoAbl, B KOTOPbIX THO6CHTOM 3aMelraetcsd aMdu6oJHuT, HalleHbl H B 06/acTAX
NIDEBHEr0 BLIBETPUBAHHA PaloOHOB I0XKHOYKPAHHCKHX H €HHMCEHCKHX GOKCHTOBHIX MeCTOPOIK-
nenuit. Ho cyulecTBoBanHe NMepBHYHKIX JNaTEPHTHHIX GOKCHTOBHIX MECTOPOXKAEHHI IPOMBILLI-
JIEHHOTO pa3Mepa CTpOro He AOKa3aHO HH Y Hac, HH 3a py6exoM, 4YTO He NOATBepxkKAaer
Barasga C. . MansBkuHa. ’

Tak Kak pacTBOPHMOCTb, a COOTBETCTBEHHO H NOABHXKHOCTb IVIH:i03eMa, B YCJOBHAX
HeHTpa/bHON U C1a6GOKHCAON cpelnl JaTepHTHOTO BhiBeTpHBaHHA B 30—50 pas HHKe, 4eM
KpeMHe3eMa, TO oGpa3oBaHHe KaoJUHHTA H THG6CHTA. B JlaTepHTaX MBLICAKTCA TVIaBHHIM 06-
Pa3oM Kak pesysbTaT 3HepruyHoro Buuoca SiO:. BykBaJbHO Bo Bcex THmaxX GOKCHTOBHIX
mectopoxkaenuit CCCP Hailgennl cllebl mepeoTsoXeHHa GOKCHTOBOrO MaTepHanaa (Bo Bpe-
Ml GOKCHTOHAKOMJIeHHs1) B BHOe GOKCHTOBBIX IE€CYHHOK H rajieK, OKaTaHHbiX 60GOBHH H HX
o6soMkoB. BecbMa sipko 310 mokasano A. K. 'magkosckum u A. K. lllaposoit Ha npuMepe
HHXKHEMEJIOBHIX GOoKCcHTOB 3aypanabsi. Mecto e o6pasoBaHud HepBHYHOro GOKCHTa, T. €.
6Bl 1M 3TO JIATepHT IWJIATO, AENIOBHANbHBINA CKJOH HJAH BOAdOEM, He AOKa3aHo. 3aMeTHYM
poar B GOKcHTOOGpa3oBaHHH mpHoGperaeT aHareHe3, o ueM Hu A. . ApxaHreabCKHil, HH
C. ®. MaasBkHH HHuero He mucaJuu. [lo 3Toit nmpuuHHe, a TaKXKe YYHTHIBasg OTCYTCTBHE Nep-
BHYHOJIATEDHTHHX GOKCHTOBLIX MECTOPOKAEHHi, HeJb3 NMPHU3HATH NMPABHJIBHLIM 3aKJIOUEHHE
A. K. I'naaxoBckoro, uro no Bompocy o6pa3oBaHHst GOKCHTOB, B YaCTH HX MeXaHHYeCKOro
[POMCXOKJEHHSA, I'e0JIOTH NMOCTENEHHO, HO HEYKJIOHHO mpHGAMMKalOTCA K runotese C. ®. Ma-
JNABKHHA.

B HexkoTopHX AeBOHCKHX GoKcuTax ¥Ypana A. K. I'TagkoBcKHM H APYTHMH reoJioraMi
HaliieHa o6unbHas M pasHoo6pasHas MopcKas ¢ayHa, AOKa3biBawllass HX MOPCKOe NpPOHC-
Xoxaenne, uto orpunasock C. ®. MaaaBKHHBIM,

IMpuuatue teopun C. ®. MaasBknHa 0 GOKCHTOBLIX 3a/eKaX, KaK MeXaHHUECKH Nepe-
OTJIOKEHHBX GOKCHTaX H3 MePBHYHBLIX JATePHTHHIX MeCTOPOXKAeHHH, HeH36exXHO ToJKalo OH
reoJioTOB Ha NMOHCKH IOCJAEAHHX H YBOOHJAO 6Gbl OT MOHMCKOB OCAJOYHLIX 3ajexedi. Bea cyM-
Ma OMbITa H3yYeHHA GOKCHTOB TOBOPDHT O 6eCn/IofHOCTH Takoro HampabJeHus. Teopus
xe A. JI. ApxaHreabckoro, ¢ yueToM ee CJaGHIX CTOPOH, ABJSETCA M MO HAacTodllee BpeMs
HauGosee MJIOAOTBOPHOM,

B Moeit cratbe 6blJI0 CKa3aHO, YTO HMCTOYHHKOM [IJIHHO3eMa MAJs1 O3€PHBIX H MOPCKHX
GokcutoB CCCP Gbina, cornacHo A. JI. ApxaHreJqbCKOMY, JlaTEPHTHas KOpa BbIBETPUBaHUS
B cBsisu ¢ atuM A. K. 'nagkosckuit muwer, uro A. JI. ApxaHreJbcKHit MpH3HAaBaJ JaTepUT-
HOe BLIBeTpHBaHHe, HO OTpHLUAJ 06pa3oBaHHEe JIaTePUTHOH Kopbl BhiBeTpuBanua. Takoro oT-
punanus B pabore A. JI. Apxaurenbckoro He comepuTca. OH OTPHLIAN TOJALKO BO3MOX-
HOCTh MEPBHYHBIX HAKOMJeHHH CBOGOAHOIO IVIHHO3€Ma B KOpe BbIBETPHUBAHMA, YTO He OAHO
H To Xe. Belb H3BeCTHO MHOro JIaTEPHTOB, B KOTOPBIX CBOGONHLIA TJIHHO3eM OTCYTCTBYET.
A. J. ApxanresbCKHil NnHcaJ, 4T0 CBOGOAHBIA TJIMHO3eM NOCTYMak B GOKCHTOBble 3aJIeXKH B
pe3yJbTaTe JIaTepHTHOTO BbIBETPHBAHHSA ANIOMOCHIHKATHBIX NMOPO/, HO BLIB&1DPENYIO HacTh HX
OH [eilcCTBHTeJIbHO He Ha3BaJ KOpOil BHIBETPHBAHHA. TakHM o6pa3oM, CYIIHOCTb BONPOCA CO-
CTOHT He B TOM, Ha3bBaTh JIH BHIBETPEJYIO YacTb (MOBEPXHOCTh) AMIOMOCHIMKATHLIX NOPO.T
KOpOit M/ KaK-TO MHaue, a B ToM, uTo A. JI, ApxaHreabckuii He NpH3HaBaJ B Hell HaKomJe-
HHE CBOGOAHOrO TJHHO3eMa.

A. K. TnagKoBCKHit NMPHNHCHBAaeT MHe, YTo A 6yATo 6bl J0Ka3hBAK CHayaJla YHHBeEp-
CaJbHOCTh THMOTE3Bl OCAZOYHOrO XHMHUYECKOrOo NMPOHCXOXKAEeHHS GOKCHTOB, a IIOTOM He3aBH-
CHMOCTb Pe3yJbTaToB NMOHCKOB OT TeopHH. M3 Moeit ctaThu 3toro Hukak He caeayer. Hanpo-
tus, iMeHHo A. K. T'naakoBckuit (3) B onHoft u3 cBoux craTteil nmucaa: «[IpH nouckax Me-
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'CTOPO)KlIeHHﬁ GOKCHTOB NaJI€030HCKOTO BO3pacTa He NPHUXOOHUTCA H HET HeCGXONHMOCTH PYy-
KOBOACTBOBAThCH KaKHMH-JHOGO THIOTE3aMH 0 MPOHCXOXKAEHHH GOKCHTOB. Hanpaaneﬂne,
‘MeToIbl H crnoco6bl MOHCKOBBLIX pa60'r H HX pe3yJbTaThl HE 3aBUCAT OT TEOPHH OﬁpaSOBaHHH
JIeBOHCKHX GOKCHTOB Ha ypane». Kak BHIHO, 3TO 33aABJIEHHE AOCTATOYHO ACHOE U B KOMMer-

Tapusix He HyXxnaetcsi. HecocTosiTe/IbHOCTh 3TOrO B3IVIsIla HACTOJBKO OUEBHIHA, YTO OMpoO-
‘BepraThb €ro HeT HHKAaKOil HaJA0OHOCTH.

-
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Ne 2, 1948.

4. TnanxoBckuii A, K. Kpuruueckue sameuanus Ha crateio I'. U. Bymwnnckoro. Has.
AH CCCP, cep. reos., Ne 8, 1957.

5. Maanaskun C. ®. Bokeur. B kH. «Kypc Hepyuubnix Mectropoxaenuit» II. M. Tarta-
punoBa u ap. QHTH, 1934.






Huwenko A. M. O reosornueckoM Bo3pacTe cpenHeii cBHTH KpPHBOPOXKCKO@l cepun.
Honosiai AH YPCP, Ne 2. Ha ykp:, pesioMe Ha pyc. f3.

Kaxanosa JI. IIl. Hopue JlaHHble O CTPOEHHH aJaiicKoii CBHTH B TaaXXHKCKOR
nenpeccun H I'mccapo-3epaBuianckoii ropHofi o6aactu.- Becrn. JITY, Ne 6, cep. reoa. n
reorp., Boin. 1.

Kypawkos K. B. OcHoBHEle BOmMpocH H3yueHHs HA3eMHBIX GIC/IbT. Bioan. Komuc.
vers. nepuona AH CCCP, Ne 21.

JlaBpos A. Il, Koctwouenko B. II. K Bonpocy o pacnpocTpaHeHHH H NPOHC-
xoxnennu oiitakos. Mas. AH TypkmCCP, Ne 2.

JJaspymun 0. A. Crneaw ABYKpaTHOro mpeGHBaHHsA JbJOB MaKCHMaJbHOTO oOJe-
AeHeHHsA Ha BOCTOYHON okpanHe 3amagHo-CHOMPCKOH HH3MEHHOCTH H HEKOTOpbie O0COGEHHO-
CTH MOPEHHBIX OTJIOXeHHil 3Toll o6GnacTu. Bioan. Komuc. vers. nepuona AH CCCP, Ne 21.

Jleonor I. Il. OnbiT mocTpoeHHs MeXperMoHaJbHOM cTpaTHrpabuueckol cxeMu
R’anleoreﬂoaux otaoxeunit Pycckoit nautel. BectH. MI'Y, cep. 6uoJ., mouB., reoa., reorp.,

o

JlutepaTtypa mo reoJsoruu, onyGaHKOBaHHAs B H3aaHuAX AkageMus Hayk Y36CCP s
1956 r. U3s. AH Ya6CCP, cep. reoa., Ne 1.

Marunukuit B. A, Penvinckuit B. B. Bonpocu reodpusukn na XX ceccun
MexnyHnaponHoro reoJioriueckoro Kourpecca B Mekcuke. Bectu. MI'Y, cep. 6uoa., mous.,
reox., reorp., Ne 1.

" Maaun osckasn JI. H. K Meromuke pacqe‘ra JHHaAMHUYeCKUX ocoGeHHoCTell cefic-
Muueckux BoaH. Mas. AH CCCP, cep. reodus., Ne 4

Martsees A . K. O C'rpamrpacbuqecxux cxeMax Kaparanausckoro Gacceitna. BecTH.
AH KasCCP, Ne 4,

Meabuuk 0. I1. Jemaunk Ulxenbvan. Ipupona, Ne 5.

Muanaunosckuit E. HssecTnwili HeMeukuit reosor C. H. By6uos B MocKoBcKOM
yuuBepcurtere. BectH. MI'Y, cep. 6uoa., nous., reos., reorp., Ne 1|

Hukonaes H. H [lpo6rema npoucxoxaeuus noxpoaﬂux cyraunkoB. Broan. Kom
verB. nepuona AH CCCP, Ne 21.

- B. A. O6pyueB (Hexponor) Bronsn. Komuc. uers. nepuona AH CCCP, Ne 21.

Parosun JI. A. YersepThlii nieHyM KoMHCCHH MO H3YYeHHIO u2TBEPTHYHOrO NMEpPHOLA
npu ToMckoM yuuBepcuTerte. biosa. Komuc. uers. nepuona AH CCCP, Ne 21,

CeapunueBckasa 3. A. OcHoBuslie 3TanH peabedooGpaszoBaHus u reoMopdonoru-
ueckoe crpoedne Boctounoro Kazaxcrana. Becru. JITY, Ne 6, cep. reosn. u reorp., Bbin. 1
. CenusepctoB 0. II. O COOTHOWIEHHH aJMOBHANBHBLIX H JEeIHUKOBHX 06Gpa3oBa-
HHit B ropax lOxuoro Aatas. Bectu. JITY, Ne 6, cep. reoa. u reorp., Bbin, 1.

Cmenor A. A. O npupone oTpHUATENbHLIX MardUTHLIX aHoMaauii AHrapo-Hium-
ckoro paiiona. Bectu. JITY, Ne 6, cep. reos. u reorp., Bhi. 1.

Cokoaosckuit M. JI. O6 u3yueHnu uyeTBEPTHUHLIX OTJOXKEHHH Ha TEPPHTOPHM
YCCP. Bioaa. Komuc. yers. nepuona AH CCCP, Ne 21,

Tapakaunosa JI. M. K moMuHecleHTHO-GHTYMHHOJNOTHYECKOH XapaKTePHCTHKE
TPETHUYHBIX H Me/IOBBIX OTJOXEeHHH IoxHo# uactH CaxanuHa. Coofu. CaxanuHCK. KOMMI.
Hayu.-ucea. uu-ta AH CCCP, suim. 4, 1956.

Tuabman C. M. uw Eropos JI. ®. Hosole naHHble no ctpatHrpadHH H TEKTOHH-
Ke mpaBoGepexbs p. KoabiMbt B ee HHxHeM Teuenun. JJAH CCCP, 1. 113, Ne 2,

Xauu B. E. Bonpochl TeKTOHHKH Ha KoHrpecce B Mexuko. Bectn. MI'Y, cep. GuoJa.,
moys., reoJ., reorp., Ne 1

Xaauaos [. M. BepxuenaneoueHoBbie ¥ HHXKXHE30LEHOBbIE OTJIONKEHHA CeBepO-BO-
cTouyHOro ckaoHa Madgoro Kaekasa y c. INomocran. JJTAH Azep6CCP, 1. 13, Ne 4,

Mlaaumor A. M. leonornueckne uccienoBaHHs B AHTapKTHie. HayKa H JKH3Hb,
Ne 5.

Hlatanos E. T. Teonornueckue kaptol Ha XX ceccun MeXAyHapoAHOro reoJoruye-
CKOTro KoHrpecca. Becti. MY, cep. 6uoJ., mous., reoJ., reorp., Ne

IMumanoBckui JI. A 3eMaerpsacennus B MoJsoTtoBckoil o6aactu. Ilpupona, Ne 5.

I.LIynbra II. JI, Uweunko A, M, Humenxo T. A, Topak C. B. O Han-
CONEBO ToJsule AeBoHa patioHa c¢. Kaaafiaunup B JHenpoBcKo- ﬂoneuxou BrnaguHe, Jomo-
sigi AH YPCP, Ne 2. Ha yxp., pe3ioMe Ha pyc. f3.

AH UXyH-uU349Hb. Jléce Kurasa. Ilpupona, Ne 5.

MAJEOHTOJAOTr KA

AG6ymuxk A, ®. Komnaekcs ocrpakos B cuaype Cubupckoii nnardopmb. Becth.
JITY, Ne 6, cep. reos. u reorp., Boil. 1.

Apriomenxo A. T. Hcropusa pasBuTHA PpaCTHTENLHOCTH 3aNafHO-YKPaHHCKOTO
IMonecbss B mo3smHeeIHMKOBOE M MOCJEJEIHHKOBOe BPeéMs Ha OCHOBAaHUH CHOPOBO-MblJblle-
BLIX HeenenoBanui, Yxp. 6oTaH. XypH. AH YPCP, 1. 14, Ne 1. Ha ykp., pesioMe Ha pyc. f3.

Boroaenor K. B. O cocTossHHH paGoT MO CNOPOBO-NLIIBbLEBOMY aHaau3y. Paas.
H oxp. Heap Ne 4.

Topeuxunit B. A O paxonke mieiicToueHoBHX Mo3BoHOYHBIX ¥ ¢. Ctpaau JIbBoB-
cKoit o6nactu. Brosn. KoMuc. vers. nepuona AH CCCP, Ne 21.

Hopodeer Il. U. O mexnensukosoit daope y c. KopeneBo nox Mockeoit. Broaa.
Kamise. yets. nepuoaa AH CCCP, Ne 21.
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Muukapes H. &. Ilaneosolickne MHHTPY3HBHBIE KOMIVIEKCH CeBEpO-BOCTOUHOMN
yactH Kauukuhckoro xpe6ta (Bocrounoe 3aGaiikaibe) H MX NeTpoJOTHUECKHE OCOGEHHO-
<tu. Bectu. JITY, Ne 6, cep. reoa. u reorp., suim. 1.

Hitepen6epr JI. E. O cr. . . Ierpoeckoro «IlpencrasieHne o CYLIHOCTH
mpouecca ¢lo3eHH3aUHW M TNPHUYMHAX, BhisbBalowuHx ero». HMas. AH TypkMCCP, Ne 2.
N Hlep6una B. O cpesme BcecolosHoro MuHepaJsoruyeckoro o6uiectBa. [eoxuMus,

0

fIxoutosa JI. K. w Paygonuc II. A, ITpoaykTh OKHC/eHHs paMMeJbcGeprura
H3 acCOUHalUHH CO WIMAALTHHOM H HHKeaHHOM. BectH. MIY, cep. Guoa. mnous., reoda.,
reorp., Ne |[.

MOJNE3HHE HCKOMAEMBE, METOAB UX MOHUCKOB H PA3BEJIKH

Anexcun A. T. K Bonpocy o KinaccubuKkauun ckonsenuit Hedrtd u rasa. Cos. reoda.,
c6. 57.

Ansmyxaub6etos . Onbit npuMeHeHus 3JeKTPOpa3BedOUHHIX paloT AJAA pac-
WHOPOBKH 3aKPHITHIX TEOJOTHYECKHX CTPYKTYP B YyC/aoBUAX 3amafHoii yacth Kokueras-
ckoro noanatHa. Becta. AH KasCCP, Ne 4.

Aunpeen Il. ®. Kpurepuu reHeTHYeCKOro Pa3jIHYHA CMOJIMCTHIX BeulectB HedTH.
Teon. wedtu, Ne 4,

Anogagunu T. U. OcuoBHBEe BHIOB MHHEPAJbHOTO CHIPbS AJA CTPOMTEJbHHIX MaTepHa-
o Ha Caxaaune. Coo6ul. CaxaaMHCK. KoMnJ. Hay4.-Hcea. HH-Ta AH CCCP, Buin. 4, 1956.

Bakupos A. A, TeoTeKTOHHUECKHe TNPEATOCHUIKH MAJS IIOHCKOB HOBHIX KPYMHBIX
Hetbgeraaoﬂocuux o6nacTell Ha TeppHTOPHH CpelHea3sHaTCKHX pecny6ank. CoB. reoua.,
c6. 57.

Bapxatos I'' B, Bacuansves B. T, Kucenes C. U, Tuxomupos 0. Il
Hedrerasonocnocrs IlpuBepxosiHckoro mnpearopHoro mnporu6a M OCHOBHEIe HanpaBJeHHS
TOHCKOBO-pa3BefoyHbIX paboT B HeMm. [eon. HedTH, Ne 4.

Beanesues A H, Temauwuxkxasa H. B. Cayuait BropuuHoro oGoralllenns xese-
3ucThiX kBapuutoB Ha Oaeneropckom Mecropoxaenun. JAH CCCP, 1. 113, Ne 2,

Bokuit I'' b. 1 Wartaaos E. T. Teonoruueckass skckypcus no cepe6po-cBHH-
UOBLIM MecTopoxaeHusav Mekcuku. Bectn. MTY, cep. 6uos., mouys., reoJs., reorp., Ne 1

Bpon H. O. Hedrs Ha XX ceccun Me)xnyHapoOJHOTO TreoJIOTHYECKOrO KOHrpecca.
Bectn. MI'Y, cep. GHoJ., nous., reoJ., reorp., Ne 1,

Byreabckunit 10. 10. HekoTopble 0co6€HHOCTH MHTpallMH HHHKA, CBHHIA U MelaH
B TPYHTOBHX BOJax MNOJAMMeTalMMyYecKHX MecTopoxaennit LlentpaabHoro Kasaxcrana.
Feoxumus, Ne 1.

Bekaunuy M. @, Konounos 0. B. Pocceinu uabMenuta B paitone Kopcyns-Hoso-
Mupropojickoro naytona. Honosini AH YPCP, Ne 2. Ha yxp., pesioMe Ha pyc. f3.

Bono6yes B. M. OnbiT npuMeHEeHHsAa MeTaJNJOMETPHH IPH MOWCKAX MeIHBIX MeCTo-
pPOXKAeHHH TNpOXHJIKOBO-BKpamJjeHHoro THna B LlenTpaabHom Ka3saxcrane. Pa3B. u oxp.
weap, Ne 4.

lFopaurucxuh E. B. Hexkotopbie cooGpakeHHS o MeTONHKe pa3BelKH CTPYKTYD
cesepHoit yacth Cranunrpanckoit o6aacti. Pass. u oxp. Heap, Ne 4.

Kapumos A. K. O6 ocoGedHocTaXx HedTeil pasiHuHbIX TeKTOHHUECKHX 30H H CTpa-
THrpadHyYecKHX TOPH3OHTOB Ha TeppuTopuH Bawmkupun. Ieon. nedtu, Ne 4.

Kapues A. A, u Ta6acapaunckui 3. A. K Bonpocy o dopMHpoBaHuH HedTa-
HbX 3ajexeit Bocrouwon ®eprauni. Cos. reoa., c6. 57.

Kaemen A, U. K Bonpocy 06 ycaoBusx GOpMHpOBaHMS AEBOHCKHX 3anexeil HedTH
Tatapuun. T'eoa. uedtn, Ne 4,

KoMapos B. A. O npupose 3AeKTPHYECKHX TOJeHl BLI3BAHHON MNOJAPH3AUMH U
BO3MOMKHOCTAX MX HCIIONb30BaHHA TNPH MOHCKax PYIHBIX MecTtopoxxaeHuil. Bectn. JITY,
Ne 6, cep. reoa. u reorp., Bhim. 1.

Kouunos JI. I1. K Bomnpocy o Gokcurax Kynpamkya3ackoro Mecropoxienus B IOx-
noM Ya6ekucrare. JIAH ¥Y36CCP, Ne 4.

Kotanap B. H. u Kpucraapunit B. B. IlpoMuiuiestsle THOB MeCTOpoXKie-
HUHl THTaHa KamMTaJAMCTHYECKMX CTpaH. I'opH. XKypH., Ne 4.

Kpotosuuy A T. Hekorophie gaHHbie 0 He(TEerasoHOCHOCTH TPETHUYHBIX OTJOXe-
uuit Benckoro Gacceitna. Teon. HedTH, Ne 4.

Maanwes H W. O nepcnekTHBHOI olleHKe MecTopoXJeHuil THTaHa. Pass. u oxp.
wenp., Ne 4,

Mapxkosckuit H U. ¥Yroms u nedres B Boaro-Ypanbckoit o6nactu. Ilpupona, Ne 5.

Mamxkosuy K. A, MeToanka CPaBHHTEJNBHOH OUEHKH TNPOMBILIEHHBIX NEPCNeKTHB
JNOKAJIbHBIX TMOAHATHIA, BHABJEHHHIX ceilicMopa3Beakoit (ana Capartosckoro IloBoJxkbA).
Cos. reod., ¢6. 57.

Meunbuwukos II. H Onwbt npuMeHenns reodH3HuecKHX MeTOLOB pa3BefKH IIPH
flolickax KHMGepanToBuix TpyGok. PasB. u oxp. Heap, Ne 4.

Munosckuit A, B. Cxema reHeTuueckoii KjaaccuHKauHy THAPOTEPMaAJbHBIX MeCTO-
poxaenuit. Bectu. MI'Y, cep. 6uoa., nous., reoa., reorp., Ne 1.

Mypatos B. O c¢r. A. H. CHapckoro, H. 1. ®enorenkosoit u C. T. 3eausnoit
«(O6pasoBaHue XHJAbHBIX 030KepHTOB». CoB. reon., c6. 47, 1955. I'eon. neptH, Ne 4.
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Hecmeanos I.B. u Tycesa A. H. Ilepsan sepxueMenoBana HedTh Ha Kapkaze.
Bectn. MI'Y, cep. 6uoa., nous., reoJ., reorp., Ne 1.

O6pyuen B. A, Peu nHa ku. M. U, JlomonoBHua «JIécc B KazaxcraHe u ero 3Ha-
ueHHe B HapoJHOM Xxoasfictees. Asma-Ata, AH KasCCP, 1955. Bwoaa. Komuc. uers.
nepuona AH CCCP, Ne 21,

OpununukoB H. K. Saexrpopasseska KoauegaHHBIX 3anexeil Nojg NOTJIOUAI0-
wHM moBepXxHOCTHBIM cioeM. MsB. AH CCCP, cep. reodus., Ne 4.

Octposckuit I0. M. K Bonpocy o moacuete HauaJbHOro 3amaca HedTH B nJacTe
npH pexuMe pactBopenHoro rasa. JIAH A3ep6CCP, 1. 13, Ne 4.

Paa6eu B. ®. O6 oznHoii 3aKOHOMEPHOCTH B PacCnpefesNeHHR INeBOHCKHX Hedreit
Ypano-Boaxckoro pernona. [eon. Hegru., Ne 4.

Cepratiok A, ®. O 3aBUCHMOCTH MeXJYy BHI3BAHHLIMH TOTEHUHAaJaMH H Kauecr-
BeHHbIM coctaBoM yraeil, Hlonosizi AH YPCP, Ne 2. Ha yxp., pesiome Ha pyc. f3.

Cko6uukos M. JI. PyaoMunepanbuoe coippe Huauu. Topu. xypa., Ne 5.

Tatapuukos A. A. Onpeaenenve o6beMHOro Beca pyA Mo Ocaab/eHHIO raMma-
ayueii. Pa3B. n oxp. Heap, Ne 4.

Tiopuu A. TI. MecropoxaeHusa oJaocos M orHeynopos KycTaHalickol o6aacTH.
Bectn. AH KasCCP, Ne 4.

Uepubimesckaa 3. A, O MecTopoXieHHAX GEHTOHHTOBHLIX TJIMH B I0XKHOH 4acTH
CaxaauHa, Coo6u. CaxajMHCK. KOMMJ, Hay4y.-Hcea. ud-ta AH CCCP, sun. 4, 1956.

FTHAPOTEOQOJNOrusd, HHXXEHEPHAS TEOJNOTrHKA

Anunes ®. C. HuxeHepHO-TeoJOrHUECKAast XapaKTePHCTHKA PafiOHOB CEeBEPHOH YacTH
Bakunuckoro apxuneaara. JJAH A3zep6CCP, 1. 13, Ne 4.

Anav60oB C. B. K Bonpocy o 6Gope B noaseMHbix Boaax KpeiMa. eoxumus, Ne 1.

Aab6os C. B. O kapcre B crenom Kpuimy. M. KpeiMck. oTa. reorp. 06-sa CCCP,
BHII. 4.

AxMencadun Y. M. Pecypcn noaseMHHIX BOA 3acyuiHBHIX pafionos Kasaxcrana
H NYTH UX MCMOJB30BaHHA AJa OOGBOAHEHHs MacTGHLl, BOLOCHAGXeHHUS H O0a3HCHOro opo-
wenns. Bectu. AH KasCCP, Ne 4.

Bacaaukac A. B. K Bompocy o auHaMuueckux (ha3ax peyHbIX MAOJHH H aJllio-
BHaJMBHBIX oTJ0Xenui. Dioan. KoMuc. yers. nepwona AH CCCP, Ne 21,

bBnarosemwenckuit 3. H. BoaHuiit peXuM CYrIMHHCTHIX MOYB TIpH MHHHMAaJlb-
HOM KoJjunuecTBe ocankoBs. IlousoBenenue, Ne 2,

Bosoan O. A. Muuepanbunie BoAbH Kypopra Ap3un ¥ ux axamorn. Has. AH
ApMCCP, cep. reosn. u reorp. Hayk, Ne 1

I'paxnan II. E. K reoxumun npuponusix ol IIpu6anxauckoro paiiona IOro-3a-
naasoro Typkmenucrana. Hss. AH, TypxkMCCP, Ne 2.

Eropos JI. U. BonHo-du3nuecKne CBOHCTBA HEKOTOPHIX MOYB H TPYHTOB MPHKYpPHH-
ckoit uactn Uluppauckoit crenn. ITouBomenenne, Ne 2.

HUeanos B. B. CospeMedHas ruapoTepMajbHasa HeATEeNbHOCTb ByJKaHa J6eko Ha
octpose IMTapamywup. Feoxumua, Ne L.

Kononaauues A. A, YUypuHos M. B. MeakomaciitabHbie 06G30pHble THApO-
reolorHueckue Kaptol. Pass. u oxp. Heap, Ne 4.

Pasukosuu E. A. K Bonpocy dopMHpoBaHHA MOA3EMHBIX BOJ THEPOKapGOHATHO-
HaTpueeoro thna (Ha npumepe PepraHckoil genpeccun). I'eos. HedTH, Ne 4.

Ceprees E. M. OcHoBHble 1OJIOXKEHHSI HHXEHEPHO-TEOJIOTHYECKOro H3YyyeHus rop-
HBIX Topoj apuaHoil 30HH. BectH. MI'Y, cep. Guoa., nous., reot., reorp., Ne I.

Toamaues B. A. O ce3onHbXx KoneGaHHAX PacTBOPEHHOro KHCJAopofa Ha GoJib-
mnx ray6unax Bafikana. JAH CCCP, t. 113, Ne 2.

Ilenuunckuit A. A, Tlonsemnas ¢opma Kapcra 6nu3 Cumbeponoas. Mas. KpuMck.
o1i. reorp. 0o6-ea CCCP, Buim. 4.

HAYUYRO-MONYJAAPHASR JHTEPATYPA

Bypukun A. ®. llupe npomarangy reosoro-reorpaduyvecknx 3Hanuii. Hayka n
XKHu3Hb, Ne 5.

B. CTATbH B ,MATEPHAJIAX*, , TPYJAX“ ,YYEHbIX 3AITHCKAX“ H ,CbOPHHKAX*

Teonoeus Kamuarxu. Tp. BHHIPH, ewn. 102. JI., 1957, 242 ¢. Copepx.. Map-
kuH H. M. TeonorHueckie HCCAENOBAaHHS BOCTOUHOro mnodepexbsa ITeHMKHHCKOM TyOHL.
Mapkuna H. M. TperTHuHble OTJOXKEHHS BOCTOYHOro noGepexbs IleHXKHHCKOA Ty6HL.
Oeanu M. ®. leosoruyeckoe crpoenre IlanaHckoro pafiona (3anaiHoc noGepexue n-a
Kamuartka). AbskoB B. ®. dauvasbHHil aHaJK3 TPeTHYHBIX OTJOMEHHH H OCHOBhite
yepTHl masneoreorpacdun Turunbckoro paiiona 3anagHodt Kamuartku.

3emresedenue, Hos. cep., T. 4 (44). M., 1957, 311 ¢. HUs coaepx.. Cnupuno-
wos A. U. O pasutuu gonus Boaru u Oxu u npeanosaraeMoM HX coeynHeHHH ¢ JloHoM
B uetBepTHuHOe BpeMsi. Packartos I. M. OcuoBusle stann ¢opmuposa’iua penveda H

101



