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PerieH3eHTHI:

Monorpadusa nocesiieHa ONMCAHHIO TE0NOTMYECKOr0 pa3MeLIeHHA, BapHaUMH XHMHYECKOro W MHHepalbHOro
cocTaBa, Moc/IeA0BaTeNLHOCTH MHHEPanooGpa3oBatta H reHE3HCY XeMoreHHbIX obpasosanuit [Topomkea. [Tpose-
A€HHBIA aHaNU3 XapaKTePHCTHK M PacnpoCTPaHEHHOCTH 9THX NMOPOA B pasHbiX paidoHax PoccHu nokasbiBaer cy-
LIECTBEHHBIE OT/IHYMA B XHMHUECKOM M MHHEpAJbHOM COCTaBe, YTO ABMIOCH OCHOBOH A/ CO3JaHMA MX YTOY-
HEHHOM KnaccuuKkauMu No cpaBHeHHIO ¢ npemioxkeHHem b.M.Muxaiinora [1982 a, 1988 6]. M3noxeHHsle dak-
THYECKME MAaTepHabl BbIABAAIOT PEanUCTHYHOCTL CEPHOKHCIOTHOrO BhIBETPHBAHMA MM OGBACHEHUA reHe3Mca
FUMEepreHHbIX CyAb(aTHBIX ATUTOB AMOMHHHT-023aIOMHHHTOBOTO H anyHHUT-Taya3uTOBOrO COCTaBa U Hempa-
BOMEPHOCTE MCMONBL30BAHUA ITOH runore AHOBJIEHHA TIPOMCXOKAEHHA annodaH-ru66CHTOBLIX Nopoa
noaMockoBHOro Tuna. Jins Hux Gossiue OXMMHUECKas TMIOTe3a W3B/eUEHUS U TPAHCIOPTHPOBKH
ATIOMHHHMA K MECTAM €ro 0CaXJeHUs HA FeOXUMHUYECKOM Oapbepe. DTH NOPOMLI M0 pAdy MapameTpoR OIH3KH K
ocanoudeiM GokcuTam, Garofaps 4emy 3anojHAKT NMPOMEXYTOK MEXAY 00CTaHOBKAMU, CBOWCTBEHHBIMU A
BOKCUTOB H XEMOTEHHBIX ATHTOB.

Puc. 90, tabn. 32, 6u6n. 404 Haum.

V.F. Saltykov.
Geology, mineralogy and genesis of chemogenic allites from the Volga Region.

The monograph deals with describing the geologic locations, variations of chemical and mineral compositions,
order of mineral formation and genesis of the chemogenic bodies from the Volga Region. Analyses of the rock
characteristics and occurrences in diverse regions of Russia reveal major differences in chemical and mineral
compositions. This has provided grounds for creating a refined classification chart compared to that proposed by
B.M.Mikhailov [1982 a, 1988 b]. The actual data presented here, reveals the sulfuric-acid weathering to be sub-
stantial to account for the genesis of hypergenic sulfate allites of aluminite-basaluminite and alunite-halloysite
compositions; it shows the wrongfulness of using this hypothesis for deducing the origin of allophane-gibbsite
rocks of the Podmoskovnyj type. The biochemical hypothesis of aluminum extraction and transportation to
sedimentation sites at the geochemical barrier is more appropriate here. These rocks are close to sedimentary
bauxites and fill the interval between the settings peculiar to bauxites and chemogenic allites.
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BBE/IEHHE

BricokorniHo3éMucTele nopoasl awiodaH-rub6¢cuToBOro cocraBa u3BecTHel B Poccuu

okosto 150 neT nmocne ux oOHapyxeHHs U nocaeayromero n3ydesus B IloamMockosre. B Havane
XX cToneTHs BO3HHUK/IA CEPHOKHMCIIOTHASA TMIIOTE3a MX IPOMCXOXKICHHA, IPUMEHAeMas B TOH
WM MHOM cTeneHu 0 HacTosmero BpemeHdu. B 1970-1980-x ronax 6suiu BCTpeyeHH! 10100
HEle 0Opa3oBanus Ha Ypaine, Antae, B Cubupu u [ToBoDKBe, IPH 3TOM X MHHEPAIBHEIA cOC-
TaB U3MEHSJICSA OT a/UI0paH-THOOCHTOBEIX 10 ATIOMHHHTOBEIX U aTyHHT-TaTya3uTOBBIX acco-
nuanuit. Toraa ke ObUIM YCTAaHOBIIEHBI JaBCOHHUTCOAepxkamiue nopojel. Mx obmeit ocobeH-
HOCTBIO SIBISETCS XEMOTeHHBIM MPUBHOC TTIMHO3EMA, YTO 0O0CHOBBIBATIOCH C pa3iIMYHON JOKa-
3aTeNIbHOCTBIO B KAKIOM KOHKPETHOM Cllydae Ha OCHOBaHHMH JETAJIEH XHMHYECKOr0 M MHHE- T’La’
PaNBHOrO COCTaBa M YCIOBHH JoKaau3anuu. I1o aTMM npH3HakaM XeMOTeHHbIEe aJUIUTHI CyIle-
CTBEHHO OTJIMYAIOTCS OT THMHYHBIX GOKCHUTOB pa3lMYHBIX MEHETHYECKHX KI1accoB, Anst obpa-
30BaHHs KOTOPHIX CBOMCTBEHHO IVIaBHBIM 00pa3oM HHEPTHOE MMOBeeHHE amoMuHus. VX kiac-
cudukaus nonroe BpeMs He Obuta paspaborana. JIume pa6oramu b.M.Muxaiinosa [1982 a,
1988 6] Owlna BHEceHa ONpeieNéHHas ICHOCTh B HOMEHKJIATYpPy, XOTS B NPEUIOKEHHBIX CXe-
Max COXPaHWJINCh HEKOTOpPBIE HeonpeAenEHHOCTH. HecMoTps Ha [UTHTENBHYIO HCTOPHIO H3Y4e-
HHUS, MHOTHE BOIIPOCHI T€OJIOTMH M MHHEPAJIOTHHM OCTATHCh a0 OCBEIEHHBIMH B CBSI3H C
TEM, YTO IJIaBHOE BHUMAHHE YAEISIOCH YCIOBUSM UX JIOKAIH3ALMH C TOYKH 3PEHUs IPOMBIII-
JICHHOM 3HaYMMOCTH. B pe3ynprare HX reHe3nuc paccMaTpHBaics B oOIIeM BHIE.

B IToBo/DKBE BEICOKOTTHHO3EMHCTEIE 00pa3zoBaHus H3BeCTHH ¢ 1940-x rogos, korjaa Obl-
T 00Hapy)XeHBI aJlyHUT-TaJUIya3uTOBEIE MOPOAkI B paiione XKuryneii, rae naxe ObUIO BBIE-
neno menkoe EpMakoBckoe Mectopoxenue. B 1978 r. npu obcnegoBanuu KapbepoB IO 10-
Obiue cTpoHTensHOro KaMHs okono JXupHoscka (Bonrorpajackas o6acte) OblIM BCTpeYeHE!
CKOIIEHHA CYIh()aToB ATIOMHHHS B KapCTOBOH MOJIOCTH, a Takke Habmopmamuck rHOOCUT U
annodan [Bansmun, ['ynakn, 1982]. Ilo ¢popme mposBieHHs H MHHEPAILHOMY COCTaBYy ycTa-
HaBJIMBAIMCh J1Ba THIAa MUHepatu3anuu. OHa npeacTaBieHa cepHed MPOXKUIKOB U JIMH3 pas-
JIMYHOM MOIITHOCTH, CJIOXEHHBIX B OCHOBHOM T'HMOOCHTOM, a/lTo()aHOM, NETHTOM C Pa3BUTHEM
BTOpHYHOro rumca. OHH 3alIeraloT MexIy NOACTHIAIOIIMMH KaMEHHOYTOJIbHEIMM H3BECTHS-
KaMH U NOKPHIBAIOIHMH CPEAHEIOPCKHMH I1€CYaHO-TIIMHHUCTBIMH OTJIOKEHHAMH. BTropol Tun
MHHEpaIH3alli{ JIOKAJIM30BaH B KapCTOBEIX BOPOHKAaX H IPE/ICTAaBJIEH arperaTtamMu cyib(aTon
aIIOMHHUS, TETUTA U THICA. ABTOPHI 110 MOBOJly I'€HE3MCa He JaBaIi OJHO3HAYHBIX PEIIEHHH.
OHH JONYyCKaI¥ CEPHOKHUCIOTHOE BEIBETPUBAHHE M HE MCKIIOYAJIM THIIOTE3y ITyOHMHHOrO Mc-
TOYHHKA ATOMHHHICOASP)KAIINX PacTBOPOB, He NPUBOAA HUKAKOro o00CHOBaHMA /s CBOHX
TIpeJCTaBIeHUIA U HE PaCKphIBask UX MIPHPOLY.

B mocnenyromue rogasl 6rarosaps moyiepKe riaBHOro reojora ooveauHenus «Hux-
nesosmkckreonorus» O.M.Kopansckoro 66110 BEIMOMHEHO 0bcneoBanue TeppuTopy Hikne-
ro IToBO/IKES, B pe3yJIbTaTe 9ero OBUIM BEISBJIEHB! M H3YY€HBI BEICOKOTJIMHO3EMHCTEIE 06paso-

BaHHUA Ha TPEX mnomanax (puc. 1). [Ipu sTom okazanocs, 4To Gonee 3HAYUTENLHOM 10 00BEMY
ABJISUIaCh MHUHepaiu3anus B paiioHe JXupHoBcka. VIMEHHO OHa mociykuna oOBEKTOM JeTallb-
HBIX MHHEpPAJIOrH4YecKHX wuccienoBaHuid. [Ipou3BeeHO MHHEPATOrMYecKOe KapTHPOBaHHE
macmraba 1:50 B mpenenax HaubGosnee KpynHoro pyaHoro tenaa. Beero otro6pano 6onee 100 ps-
JoBeix, 10 6opo3noBeix u 1 TexHomorudeckas (maccoit 40 xr) nmpob6. Bee oHu ¢ pasmauHOH
CTEIEeHBI0 JETATBHOCTH OBUTH MOJABEPTHYTH KOMIUIEKCY AHAJIMTHYECKMX METOJOB: OITHYE-
CKOMY, XHMHYECKOMY, JepHBaTOrpaBUMETPHYECKOMY, PEHTTeHO(}A30BOMY, 3JIEKTPOHHOMMK-
POCKOIIHYECKOMY, CIIEKTpaTbHOMY, IpaHyJOMETPHYECKOMY aHanu3aM. MuHepaibHbIH cOCTaB
OPOJI OIpeessiics HEMOCPEACTBEHHO B IUTH(ax MM MyTEM NEpPecyETOB XUMHUYECKHX aHaJIH-
30B Ha HOPMATHBHEIE MHHEPAITBI, HCIIOJIB3Ys JaHHEIE O0/iee TOYHBIX JabOPAaTOPHBIX METOLOB U

s s ?
1{-&0 ° .«  TpHUMeHss pykoBoicTBa M Tabmuusl [Bynmax, 1964; Bopuenman-CrapsinkeBud, 1964; Buce-
. K;_ » Hesckuit, 1965; Asunion, 1970; Manaxos, 2002]. Teopernieckue cOCTaBbl HEKOTOPEIX MUHE- oy
a lietr - s
, PAJIOB OTCYTCTBYIOT B TUTEPATYDE, B CHITy HEro COCTABIIHCE coOcTBeHHBIE TaOIHIIBI 1714 1€ e

%‘;ﬁﬁ“’ #7<7 PecdeToB. ITO Kacalioch aLiohaHa, rajlyasuTa, allOMOTHAPOKAIBINTA, CKapOpOuTa, amomu- ¢ ¢
3 L’:“:‘; .o HATa, (a3alIOMMHHTA, KAJIMEBHIX M HATPOBEIX AIYHHTOB U sApo3uTOB. B pesynprare Obina
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Nojiy4yeHa OETajlbHas XapaKTepPHCTHKA BEIIECTBEHHOI'0 COCTaBa, 4YTO ABHIIOCH CbaKTOHOFH‘Ie-
CKOM OCHOBOW [/ CO3QaHUSl FEHeTU4ecKOH Mozmenu GOPMUPOBAHHUS MOPOA ¢ J00aBIeHHEM

OHY6HHKOB3HHBIX H 3KCIIEPUMEHTAJIEHEIX CBEJCHHUI.
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Ha nepBom stamne (1980-1985 rr.) oGcnenoBannck B OCHOBHOM OOH@XEHHS B MHOIO-
YHCIEHHBIX Kapbepax, a TakKe KEPH psijia MEJKHUX CKBaXHH, MPOoOypeHHBIX B paiione JKup-
HoBcka. B Teuenue 1986—1990 ronop Ha 3TO# MIOMALU BBIITOIHEHO I'€ONIOrHYECcKOe JOH3yUe-
aue MacmTaba 1:50000 ¢ mcmomp3oBaHMeM OypoBBEIX paboT (OTBETCTBEHHBIE HCIOIHHUTEIH
}O.H.30381peB u B.®.CanrrikoB). B kepHe HEKOTOPEIX CKBaXHH OBUTH OOHapyXeHs! altodaH-
ru66CHTOBEIE TOPOABI HE3HAYMTEIHHON MOIHOCTH, 3ajeralolie Moj CpeIHEeIOPCKUMH OTJIO-
»eHHsAMH Ha rnyOunHax a0 80 M. [IpoBen€HHBIC MCCIeIOBAaHHS HE BBIABHIM KPYIHBIX CKOII-
JIEHHI BBICOKOTTMHO3EMUCTHIX 00pa3oBaHMil MPOMBINIICHHEIX MacIITaboB — YCTaHOBJICHHEIE
3amackl He MPeBHIMAalOT paMOK pyAONposiBiieHHs (40 1 MIH. TOHH), uTO 6BUIO 3ahUKCHPOBAHO
B COOTBETCTBYIOWIEM HOKYMeHTe (nacnopte). C Lenni0 BO3MOKHOCTH HCIONb30BAHUS TEPMH-
Ha «pyaa» 6suto nponsseznero 8 BUMC (B.H.I1aykepom) Wm
fH9ecKo cxemﬁf&ﬁaﬁ‘@oncxouy cnocoﬁy, B pe3yJbTaTe Mekg” BIIEPBEIE IS JaHHOTO THIIA
ﬁfﬁﬁpannsauun 6bl1a BEISICHEHA IIPUMEHMMOCTB 3TOTO ¢ocoba nepepaboTKy AMIs MOTydeHH s
TJIHHO3EMA.

HecMOTpst Ha OTCYTCTBHE IIPOMBINUICHHOH 3HaYMMOCTU anohaH-ru66CHTOBHIX MOPOX
HAa COBPEMEHHOM YPOBHE HAIUWX 3HAHHUH, JETabHOE H3YyYeHHE MUHEPANIOrHH THX BBICOKO-
IIHHO3EMHCTHIX 00pa3oBaHUM NpeacTaBiseT ocoOblii HHTEpeC, TaK KaK I03BOJNIAET 3alOJIHATh
npoben MeXAy THIHYHBIMUA OOKCHTAMM M XEMOTE€HHBIMH OTIOXKEHUSAMH, JOCTATOYHO HMIUPOKO
pacrpocTpaHéHHEIME B mpupoje. C Apyroif CTOPOHEBI, 3TH JaHHBIE JAIOT BO3MOMKHOCTH yCTa-
HOBHTB IIPEAENbl M crocOOB XEMOr€HHOr0 MEPEHOCa ATFOMUHHSA B 30HE THIIEPreHe3a, YTO TaK
WIM WHaYe OTMEYaJioch M B OOKCUTAX M 9TO JOKA3aHO B AKCIIEPUMEHTAIBHBIX paboTax.

CobpaHHble (pakTHYECKHE MATepHaNIBl SBUINCH GAa3UCOM IS OIHMCAHUS TeOJIOrHYEeCKHX
yCIoBHM Nokanmu3auuu amiodan-ruO6CUTOBBIX M aTyHHT-ra/ulyasuToBhIX mopos [loBomkms,
BBISCHEHHS BHYTPEHHETO CTPOCHHS PYIHBIX 3ale)Keii, YeMy paHee YIENIAIOCh HEI0CTaTOYHOe
BHHMaHHe, YCTaHOBJIEHUS 0cOOEHHOCTEH XMMHYECKOro, MUHEpAIbHOr0 H MHKPO3JIEMEHTHOrO
COCTaBa, a TAK)Ke HAMETHTh IOCJICAOBATENRHOCTE MUHepanoobpa3zoBanus. JleTanpHoe H3yde-
HHE OT/IeJIbHBIX MHUHEPAJIOB MO3BOJIHIJIO BEIABUTH 3BOJIOIHI0 MOPGHOJIOTHH KPUCTALIOB rHOG-
cuTa B mponecce hopMupoBaHUs aLI0haH-THOOCHTOBEIX MOPOA H MOAYEPKHYTH POJb MOJH-
MOpDHEIX MOAUHKALMK IHAPOKCHAA AMIOMHHHS B M3MEHEHUH KPHCTAUTMYHOCTH 3TOrO MH-
Hepala. YYHUTHIBas CYI[ECTBYIOIIHE HEONMpeAeNEHHOCTH MO COCTaBy M CTPYKType auiodaHa,
3TOMY BOMpOCY YAeNeHO ocofoe MecTo ¢ 06CYXKIEHHEM JIMTePaTypPHBIX JaHHBIX. TOYHO Tak
K€ HOBHIE MAaTEpHANBl NPEJOCTABHIH BO3MOXXHOCTH JETATM3UPOBATh COCTAB ATIOMHHHUTA W
fazamIOMHHHTA M TIPEMJIOKUTE TEOPETHYECKOE KOMMYECTBO BOABI B CTPYKTYpaX ITHX KpHC-
TAJUIOTHAPATOB, 4 TAKXKE BHISBHTH OCOOCHHOCTH COCTaBa AlyHWTOB, BCTPEYEHHBIX B 30HE
rHIIEpreHesa.

OTH CBEIEHHA COCTABIAIOT COACPKAHMUS COOTBETCTBYIOLIUX IJ1aB MOHOrpadHH, KOTOPEIM
NpeIIIecCTBYET H3JIOXKEHHE pe3yJbTATOB H3yYeHHsS XEMOTCHHEIX aJUTMTOB, OOHApY)XEHHBIX B
pasHbix paifoHax Poccun. Ha 310 OcHOBE npeuioykeHa yTOUHEHHAS 110 CPAaBHEHHIO CO CXeMOi
B.M.Muxaiinosa [1982 a, 1988 6] ux xnaccudukaips u mokasaHo, tfro annodan-ru66cHTOREIE
NOPOJEL 19 PNy NPH3HAKOB 6111«1&1{11 K GOKCHTaM OCaJ0YHOIO Kjlacca B Clydae HU3KUX KOH-
ueﬁrpaunﬁ( B HUX O€Mmura. Ho:—n‘omy B FeHETHYECKHUX KaacCHpukamuax OOKCHTOB MepBEie 00-
~pa3oBaHMs 3aBEPINAIOT Psijl; KAPCTOBHIE — JIATEPUTHBIE — OCAJOYHEIE GOKCHTEI, TIPEICTARIAS
Ccoboit koHeuHble cTaquu nuddepeHnHalK BEIMECTBA HA MMYTH MUTPalliH OT KOP BEIBETPHBa-
HUS IO MECT €0 OCaX/IEHHs Ha reOXUMHIecKoM Oaprepe. .

B rnaBe V ofcyxaaercs reHe3uc H3ydeHHBIX XeMOTeHHbIX aJUTUTOB. [Ipu 5TOM momuépk-
HyTa HEBO3MOXKHOCTH IIPUMEHEHHUS CEPHOKMCIIOTHOM THMIIOTE3Bl AJA OOBACHEHHS IMPOHCXOXK-
AeHus aJu10(haH-TiOOCHTOBEIX IOPOJ , HO & PealiCTHYHOCTD [UIsi BEIACHCHHA ICHE3MCA CYJlb:
(haTHBIX AUTHTOB_ATIOMHUHHT-0A3aIOMHHUTOBOIO U ATyHHT- rajuTya3sHIQBOIO COCTaBa. Mot

TEPBBIX oﬁpasonaunn ropaso 0GOCHOBAHHEE NPEICTABNAETCS HMCIIONb30BAHUE BrOXHMHYe-

CKOTO M3BJIEYEHHSI W TPAHCTIOPTHPOBKH AIFOMHHUSA B TyMHIHBIX OOCTAHOBKAaX, YTO HAXOMHUT
CBOE TOATBEPXKACHHE B Pe3yNbTAaTaX SKCIEPHMEHTATBLHBIX paboT MO M3YYEHHIO MOBEJEHHS
ATIOMHHHA B 30HE TMIEpreHe3a. B mocmeaHeit rmaBe u3nararoTcsi pe3yyibTaThl TEXHOJIOTHYEC-
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KHX HCIIBITaHHHA a/10GaH-THOOHMTOBEIX MOPOJ M MPEAIAraloTess KOHKPETHBIE IIOMCKOBBIE Npe-
NOCBUIKM OOHApY)KEHUS UX CKOIUICHHIA.

AHaJMTHYECKHE MCCIIEOBaHHS BHINOIHSUINCE B 1aboparopusx HUU I'eonoruu CapaTos-
CKOrO YHMBEPCHTETA: ONTUYECKHH METOJ (NpH M3ydeHHH LUTHGOB M MMMEPCHOHHEIX Mpera-
paroB) npumensancs A.QP.YepHsaeBoi, XxuMuyeckHe aHaIU3bl BRINOMHUTHCE FI.IT.IypomHuko-
BOA, IEpUBATOrPABUMETPUYECKHHI aHaIKM3 NPOM3BOAKIICS Ha npubope cuctems! [Taynuk u 3p-
neit ananutukoM B.I'.Cem&HoBo# mpH ckopocTH HarpeBadus B Bosayxe 10°C/MuH, peHTreHO-
dasosbli aHanu3 npoussoguics Ha qudpakromerpe JJPOH-3 B.K.I'opuyessim, H.IT. Yannsin-
ckoit 1 A.H.KanuakuneiM (Cu-usznyuyenue, Ni-punstp, 16-20 kV, 8-16 mA, ckopocts cuéra
10°/MuH), 5MeKTPOHHAsA MHKPOCKONHMs BHIMONHATacek Ha mnpubope «Tecman aHaTHTHKOM
H.A.CyeTHOBOH, 1OJIyKOJMYECTBEHHBIN CHNEKTPANbHBIM aHATH3 OCYIIECTBIIAIICS HA CIEKTPO-
metpe MCII-28 JL.H Hukutuno# u 3.A.SIHoukuHON. OnpoGoBaHue NMpOU3BOJUIOCH aBTOPOM
MOHOTpa(HH, KaK U MepPecYETh XMMHYECKUX aHAIH30B HA HOPMATUBHbIE MUHEPAJTHL.

Hannasa MoHOrpadus mospuiachk Onarofaps MOIIEP)KKE TIIABHBIX Ie0JIOros o0beHHE-
Hus «Hwknesomkckreonorus» ®.W.Kosansckoro u C.M.3actpokHoBa, crocoOCTBOBaBUIMX
cOopy ¢daxTHueckux MaTepHanoB. B nmporecce MX HHTEpIIpeTalHM aBTOP HEOJHOKPATHO IMOJIb-
3oBaics koHCynbTanusamu cotpyasukos UI'EM PAH (B.A.borareipésa, JK.B.Jlom6posckoit,
JI.A Martseesoit), BCET'EH (b.M.Muxaiinosa), BUMC (B.U.ITaykepa), uactutyTta aurocde-
pst PAH (E.T.bo6poga), KasUMC (JI.1.Kucenésa), CHUUT TUMC (I".H.Yepkacosa, H.A.JTu-
3aneka, M.®.CokosnoBoif), VYXTHHCKOro HHAycTpHanbHoro HHcTHTYTa (B.A.Koneiikuna),
npobsieMy BOAbI B KpucTauoruaparax asrop obeyxaan ¢ H.ILIOmkuueM (Komu dun. PAH).
Ocobas pone npuHamiexuT npogpeccopam CapatoBckoro yHuBepcurera O.IT.I'oHuapeHko u
A.J1.KopoboBy u Benymemy HayuHoMmy coTpyauuky MI'EM PAH b.A.Borateipésy, mpo-
YHTABIIHX PYKONHCH H CHCNABIIAX KPHTHYeCKHE 3aMedaHusa. CymiecTBEHHBIH BKIJIaj BHECIH
BBHIIIEYKa3aHHBIE COTPYAHMKH Jaboparopuit CapaTtoBckoro yHuepcuterta. [Ipu odopmiueHnn
rpaduky 3HAUATENBHYIO MOMOWb OKa3anl A.l'MauukuH. BceMm mepeydcieHHBIM KOJUIEram
aBTOP BBIPAXKAET CBOIO HCKPEHHIOK O1arofapHOCTE.



7
I'nasa 1. UI3YYEHHOCTDb U KJIACCUPHUKALIUA XEMOTEHHBIX AJIJIUTOB

1.1. O6masi XapakTepHCTHKA H PACTPOCTPAHEHHOCTH XeMOIeHHBIX AJLINTOB

B npupoansix obcTaHoBKax riMHO3EMHBIE 00pa3oBaHUs GOPMUPYIOTCS B pe3ysIbTaTe pe-
ATU3alUM TPOTUBOMOOXKHEIX MPOLECCOB: 1) TaTepUTHOM (KOPH! BEIBETPHUBAHUSA) U THITHYHO
0CanoyYHOM; 2) XEMOT€HHO-OCaJiOYHOM M BYJIKAHOI'€HHO-OCAJO4YHOM. [lepBEle MpoTeKaioT B
OnM3HEATpaNbHBIX CpeflaX, B KOTOPHIX aIOMHHHH 06NajaeT MHHMMAJIbHON PacTBOPHMOCTBIO
M TI03TOMY JIJIS HEro CBOWCTBEHHO MHEPTHOE NoBeaeHue. OHO NposBIIseTcs U IpH GOpMUpPOBa-
HHUH 0CafOYHBIX IOPOJ, KOraa JOMHHHPYET MEXaHHYeCKHit MepeHoC TITMHO3EMHOTrO BEIeCTBA
C HEKOTOPHIM y4YacTHEM KOJLUIOMZAJIBLHOTO MHHepanooOpa3zoBanus. Bo BTopoM Tume mpoiec-
COB, BKJIFOYas ¥ HH3KOTEMIIEPATYPHBIH THAPOTEPMAIBHBIHN, OCYIIECTBISETCS IEPEHOC ATIOMU-
HUSl B BUJIE MCTHHHEIX M KOJUIOMIHBIX PacCTBOPOB B KHCIBIX M INENOYHEIX cpenax (pH uame-
HaeTcsa oT 1 10 6 B mepBrIX M B npejenax 7-11 Bo BTOphIX). Bo Beex ciayuasx npomcxomut
TIOJIHOE WJIM YaCTHYHOE pa3/eficHHe aTiOMUHHS U KPEMHHMS, BCIEACTBHE Yero obpa3yrorcs 60k-
CHUTHI pa3JIMUHBIX T€HETHUECKHUX KJIACCOB, C OZIHOM CTOPOHEI, H XeMOI'€HHEIE AJIJTHTEL, C IPYTOM.
CocTaB mociaeJHUX HaXOAMTCS B 3aBHCUMOCTH OT pealM3yeMoro crocoba Takoro pasaeseHus
B [IPHPOHEIX OOCTaHOBKaX. 3aMeTHM, YTO THITHYHEIE GOKCHTHI TAKIKE XapaKTEPHU3YIOTCS 3Ha-
YUTEJIBHEIMU BapHallMIMH XMMHUYECKOTO M MHHEpATBHOIO COCTaBa B PAa3HBIX FEeHETHYECKHX
knaccax. Takas KoHBepreHIus HabMIOaeMBIX MUHEPATBLHEIX acCOMalNil B opojax, chopMu-
POBAaHHBIX B OTJMYHBIX NT€OXHMHUYECKUX CPeAax, cO3Aa&T GONMbIIHE TPYAHOCTH HX JHATHOCLIM-
poBaHMs ¥ KMacCH(PUIIMPOBaHMS, YeMY IOCBALICHA OOIIUpHAS THTEpATYpa.

OCHOBHBIM TIPOMBILIJIEHHBIM BHAOM CHIPBS JUIS MPOM3BOACTBA INTHHO3EMA CITyKaT 6OK-
CHTHI, Pa3MEILECHHE MECTOPOXKACHHN KOTOPHIX ABJIACTCA KpaiiHe HepaBHOMEPHBIM, YTO OTOO-
paxxeHo Ha kapte OokcuToHOCHOCTH CCCP [O0BscHuTensHas 3amucka, 1973). B nos3aneimmx
nyOaMKaUUsX MPUBOAATCS OOLIMpPHBIE AaHHBIE 1O TE€OJIOTHM U MHHEPAIOTHH KaK OT/AENIbHBIX
MECTOPOXKACHU M, TaK U Py JOHOCHBIX MpoBuHIMil [Bappommu, 1981; Bymunckuit, 1971, 1975;
Baneron, 1974; I'opeuxuii, 1960; Kpusuos, 1968, 1969], a takke co3aHbl UX T€HETHYECKHE
xiaccuukauuu [CanoxHukoB, 1974; Tensko, 1978]. B ocHOBHOM 3TH paboTH! KacaioTcs TU-
MUYHBIX OokcHTOB. Hanbonee KpymHblE MECTOPOXKIEHHS JOKATH30BAaHBl B PasHBIX paloHaX
Pycckoit miatdopmer (Ha ceBepo-3anane, Ha Tumane, KMA), Ykpaune, B Kazaxcrane, Ha Ypa-
ne, B MeHble# creneHu B Cubupu. B cBoake [O0BAcHUTENBHAS 3anucKa, 1973] npusHaércs,
4TO IMPUCYTCTBHE aJUIO(aH-raUIya3uTOBEIX MOPOJ ¢ THOOCHTOM SABNSETCS NPAMBIM IIpH3HA-
KOM OOHapyeHus B paiioHe OoxcuToB. Ho 3TH BHABI CKOMIIEHHH BHICOKOTTHHO3EMHCTHIX 00-
pa30oBaHMii TIOKA YTO HE BHIIIUIM 32 PAMKH NIPOSBICHUN HITH MENKHX MECTOPOIXK IEHHIA.

CpenH XeMOTeHHBIX aJlJIMTOB MOPOABI a/1o(aH-THOOCUTOBOrO cocTaBa Haubosee MUpo-
KO u3BecTHH. BriepBeie oM Obutn oOHapyxeHsl B 1871 r. H.bapbor ne Mapuu B Psasanckoii
obnacty 3am0aro a0 BeISBAeHHS B 1917 r. THXBHHCKOrO MECTOPOIKIEHHS 0CaJOYHBIX GOKCH-
ToB [Bymunckuii, 1971]. Jlonroe BpeMs eIMHCTBEHHBIM PaiflOHOM pa3BUTHS B MUpE JI0CTATOU-
HO KPYIHBIX CKOIUIeHMH ayutodaH-rubOCHTOBBIX Mopoj cuuTtanochk IToAMOCKOBBe, rae OHM
u3yyanuck a0 koHna 1950-x romos [benoycos, 1939; Muxaiinosa, 1958; TpyGuna, 1958]. B
1923 r. 6su10 onucano XypasnuHckoe mectopoxaeHue B [lepmckoit ry6epuuu [CMonbsHu-
HOB, 1923]. B 3TOT mepuoj rocrnojicTBa XeMOTeHHO-0CAJOYHOH rumote3sl A.Jl.ApxaHrens-
ckoro [1937] Takue mopoasl oTHocHIHCh K OokcuTaM. B mocnenyromue roasr auiogan-ru6o-
cUTOBBIE Mopoasl OblIM BeTpedeHsl B Mcnanum [Font-Altaba, Closac, 1960; Bardossy, Font-
bate, 1977], Cubupu [Konecnukos, Ma3zuios, 1974; Cnykun, XXusuos, 1975; lomOGpoBckas,
1978, 1983 a; Yepkacos, 1978; Uepkacos u ap., 1976], na Vpane [Ennos, 1982] u B [Toomxse
[BansmuH u ap., 1983; Canrteikos, 1988]. Jlng nocneqHero peruoHa aHajau3 TEKTOHHYECKON U
naneoreorpaguyeckoi o6ctaHoBOK obpamieHus BopoHexckoil aHTekIu3bl, rae Ol BeTpe-
4YeHHl JaTepuTHBIe OokcuThl, mo3Boaua A.M.Kpusuopy [1968] BeickazaTe mpeanonoxenue o
BO3MOKHOCTH OOHapy)XeHHs THITHYHBIX OokcuToB. bonee onpenenénno ykassBan JI.I'.Canox-
HuKoB [1978] Ha nepcnektuBy JloHo-MeaBe IHIKUX AMCIIOKALMM, TA€ M0 aHanoruu ¢ [Toamoc-
KOBBEM, OJTM3KO K COBPEMEHHOM MOBEPXHOCTH 3a/Ieral0T M3BECTHAKM KapOOHa, MepeKpHITHIE
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CpeIHEIOPCKHUM TEPPATeHHBIMH OTIOXKeHUsAMH. OIHAKO IeoJIOrHYecKue H3bICKaHHsl B 0003Ha-
YeHHBIX PalOHaX HE MPHUBENH K BBISBICHUIO CKOIUICHWH MPOMBIIUIEHHBIX MAacIuTaboB, 4TO
nano ocHoBanus 5.M.Muxaitnory [1982 a, 1988 a] He paccmaTpuBaTh 3TH NOPOJBI B KA4ECTBE
PYZBI Ha ATFOMHHMHN B CBSI3M ¢ HU3KMMH YCTAHOBJICHHBIM 3anacamH (fo 1 MiH. TonH). B TO Xxe
BpeMsl B PaHHEH CcTaThe 3TOT MCCieoBaTens ¢ Kowieramu [Muxaitnos u ap., 1973] cuurann
HeoOXOIUMBIM ITPOBEJICHHE MOMCKOBAIX paboT.

XapakTepHO#l 0COOEHHOCTBIO I'€OJIOTHYECKOro pa3MelleHus amnodan-rub6CHTOBEIX M0-
POJI ABJIAETCS IPHYPOUYEHHOCTh K KOHTAKTOBOM 30HE MEX/Y H3BECTHSAKAMH U TOKPHIBAIONIMMH
TEPPHreHHBIMH OT/IOKEHHUSIMH, JacTo yrieHocHEIMU. Takoe sBnenue Habmonaetcs B IToamoc-
KOBbe, Ha Ypaine, B [ToBomkse u Cubupu. B nocneaHeM peroHe HX JIOKaau3alMs HEPEaKo
orpaHdyYeHa KapOOHATHEIMH INOpoJaMH, 4To OyaeT paccMaTpHBaTbesa HuXKe. M3BECTHAKH B
IToaMockoBEe M Ha Ypasie OTHECEHBI K TYpHEHCKOMY Apycy, a B [IoBomKbE — K MOCKOBCKOMY H
KacCHMOBCKOMY sipycaM. TOYHO Tak jke MeHsIeTCsS ¥ BO3pacT MOKPHIBAIONIUX OTJIO0XKEHHH: B nep-
BBIX palioHaxX OHHM JAaTHPYIOTCS BHU3EMCKHM BEKOM, a BO BTOpPOM — cpeaHeil opoi. b.M.Mu-
xaiinoB [1982 a, 1988 a] omuckiBan prixiibie KETTOBaTO- THOO cepoBaTO-Oesble IITHHUCTHIE T10-
POJIBI, COCTOSIIHE B OCHOBHOM U3 ru60cHTa, ajulodana, rajlya3uTa, 3ajeratoliue Ha cierka
3aKapcToBaHHOM moBepXHOCTH M3BecTHAKOB. K.I'.Tpybuna [1958] Beinensna nHeckonbko Mu-
HepaJIbHBIX aCCOIMAIMIA OT a/ut0daH-ru6OCHTOBOM 10 rauTya3sHT-KaoJTHHATOBOM ¢ rHOOGCHTOM.
OHa cuuTaIa BEPOSTHEIM B Hayase UHOUIBTPAIIMOHHOIO METACOMAaTHYECKOro MPoLecca OCcax-
JeHue amtodana, Mo KOTOpOMy Mo3gHee pasBuBaics ru66cut. OgHako HMEIOTCS M Apyrue
MHeHus. OcobeHHo ybeauTenbHO MoKa3aHa nepBUYHOCTh 0Opa3oBanus rubOcuTa, a 3aTteM an-
nogana B [ToBomkse [CanteikoB, 1988]. AHaNOrMYHEIA XapakTep B3aHMOOTHOIUICHHH MHHE-
panos omucad JK.B.Jlom6posckoit [1978]. Jlna mopon CBOMCTBEHHBI IMMPOKHE BapHallUH
CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH, HO OTCYTCTBYIOT OOJIOMOYHBIE H ITH30JIMTOBBIC
CTPYKTYPBI, IOCTOSHHO BCTpedaeMbie B OCaJOUHBIX OOKCUTAX.

Mopdonorus pyaHbeIX Ten u3ydeHa cnabo, Kak ¥ uxX BHyTpeHHee crpoeHue. Jlng [Toamoc-
koBbs ¥ TTOBOJIKBS XapaKTepHEI JTMH30BHAHBIE 3AJICKH C NMPUMEpHBEIMU pa3smepamu 100 x 500
M ¥ MOIIHOCTBIO JIO 7.5 M, KOTOpbIE IIPHYPOYEHBI K TIOHIKEHHBIM YacTsM naineopenseda. Onu
BCTpEYEHbI B IipefieiaX OrpaHd4eHHbIX miomazaei. O6EYHO ONMCHIBAXOTCA MOPOABI MO JaH-
HBIM XHMHYECKHX aHAIH30B, HO HE YKa3bIBAIOTCH OCOOEHHOCTH paclpe/e/IeHUs] KOMITOHEHTOB
sHyTpH 3anexu. K.I'. Tpybuna npusoauia o600mEHHbE MUHEPATbHbIE ACCOLHALINH.

CBs3b ¢ KOPaMH BHIBETPHBAHUSA TOJIBKO MPE/INONAraeTcsl, HCXOAs U3 OOIIMX 3aKOHOMEp-
HocTel ux pasmemenus [Casko, lomatko, 1991], Ho wacTo oHa BOOOLIE HE PacCMATPHBAETCS.
Ha Vpase I''1.Enauos [1982] yctanOBHI CBA3b CKOIUIEHHH armnodaH-rHO0CHTOBBIX MOPOA ¢ KO-
paM¥l BEIBETPMBAHHMSI PaHHEME3030HCKOro Boszpacta. OH NMOMXYEPKUBAI 30HATBHO-CUMMETPHY-
HO€ 3a/ieraHHe PYJOHOCHEIX CJIOEB IO OTHOINECHHMIO K U3BECTHAKAM, IIPH 3TOM OTMeYas HajM-
ype GOKCHTOBBIX OTOPOUYEK BOKPYT 00JIOMKOB H3BECTHAKOB B KOPE BHIBETPHBAHHUA.

MHOrHUMH HcCIIeI0BaTENAMH IPU3HAETCA XEMOTEHHO-MeTacOMaTHIeCKuit Xapakrep dop-
MHpOBaHHusS amwtodan-rub6cuToBEIX nopoA. Ho mo moeoay cocraBa alOMHHHHCOIEpPKAMINX
PacTBOPOB CYIUECTBYIOT 3HAYMTEIbHBEIE pacXoxaeHus. Yalle NMPHHUMAETC CEPHOKUCIOTHAS
runote3a. Ho em@ H.JI.CmonesausoB [1923] orMeTHT 0TcyTcTBHE OONBINUX KOJMHYECTB THUIICa
BO BMEIIAIONIMX M3BECTHAKAX, B pe3ysibTaTe Yero BO3HHKaa IpobiiemMa yJlajJleHus CEphl, Ja H
HescHa cyapba KpeMHe3éMa, ocraBirerocsi mociae obpasopanust amnodana. [H.Uepxacos
[1978] Takke yka3plBaJl HAa HECOOTBETCTBHE MHHEPAIBHOTO COCTaBa aohaH-THOOCHTOBBHIX
NOPOJI TPAJMIIMOHHO NPHHUMAEMOMY MEXaHH3My METACOMATHYECKOrO 3aMEIICHHMs TP BO3-
JIEHCTBUM CEPHOKHUCIIBIX pacTBOpPOB. I10 XMMHUECKHM aHaNM3aM cpefaHue coiepxanus SO; B
MOpoJax HE3HAYHTETbHBI — KoneOmoTes BOKpYT BenuuuHbl 1%. IlpucyTcTBue runca 1 Apyrux
cynbhaToB 0OBIYHO OOYCIOBIEHO Pa3BUTHEM BTOPHYHEIX IIPOLIECCOB, CYIIECTBEHHO OTOPBAH-
HBIX 110 BpEMEHM OT OCHOBHOTO MHHepanoobpasoBanud. CielyeT OTMETHTE €lIE OJIHO 00CTOS-
tenbeTBO. Ha mepBoM arane u3ydeHus autodan-rub6euroBsix nopoa IToamockosbs A.K.be-
noycos [1939] naboaan HeOKHCIEHHBIE TMPHTH BO BMEINAOIUX OTI0XKeHHsX. [To3aHee 310
SBJIeHMEe MOATBEPAWIH Apyrue ucciaeposarenu. ITostomy B.M.Muxaiinos [1982 a, 1988 a]
NPENOIOKIAT HHON MeXaHH3M MHHepanooOpa3oBaHHs — B pe3ylbTaTe pa3pyLICHHs OpraHo-
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MHHEPAJIBHEIX KOMIUIEKCOB Ha H3BECTHAKOBOM Oapbepe. O6mmue BOpock MpOHCXOKAeHUS Oy-
IyT 00CYXIaThCsi HAXKE.

JpyruM mHUpOKO pacpoCTPaHEHHBIM BHIOM XEMOTEHHBIX JUIUTOB ABJISIOTCS MUHEPAIb-
HBIC aCCONMAIMH, COCTOSAIINE U3 CYIB(GATOB Pa3IMYHEIX METAIJIOB — AIIOMHHUA, XKene3a, Kajib-
IMs ¥ Ap., Tajutyasura, auiodana, rétuta. Ilo MuHepanbHOMY COCTaBy pas3fUuaroTCs JABa pe-
ruoHa. Ha teppurtopun Pycckoit nnatdopMsl OHM OBIITH OOHAPYXEHEI B 0CAJAKaX CEPHOKUCIIBIX
uctouHukoB [loBomkes [Bacunses, Kongpareera, 1938; ITnmunenko, 1927], Ho u3y4eHHOCTH
MHHepaJIOB OblIa ABHO HEJOCTATOYHOM, TaK KaK HCIOJIb30BAJMCh IIaBHBIM 00pa3oM pe3yib-
TaTel XUMHYecKux aHanmu3oB, Xord ILILIIwiunenko man omucaHusi cynbhaToB amOMUHHSA —
AFOMMHHTA ¥ MapaiOMUHUTa. Boslee neTansHO HCCIeIOBATHCH CKOIICHHS CYyIb(aToB B pai-
one JXuryne#t [[Tonsakos, Apues, 1956; Poxxosa, 1949; Cpebpononsckuit, 1971; Husamytau-
HOB U JAp., 1984], rae oHM JOCTHraroT 3HAUMTEIbHBIX MacmTaboB. OHO BpeMs 3/1€Ch BHIJIEISA-
nmock EpMakoBckoe MECTOPOX/IeHHE aTyHUT-TaTya3HTOBBIX IIOpoA. B Me3o030iickux oTioxke-
HusX Oblna W3ydeHa MHHEpaJIM3allus, B COCTaBE KOTOpOi MOMHMO cyibdaros ObiH oOHapy-
xeHpl THOOCHT W O6émut [AckounHckuit, 1976; Ackounnckuii, Ceménos, 1973). E.T.bo6pos
[1982 a, 6] 06o0mua 3TH MaTepHalbl B CTAThsAX, B KOTOPBIX H3JIOXKHII JaHHBIE 110 MMHEPAJIO-
IHH H YCJIIOBHAM (OPMHPOBAaHHA INTHHO3EMHCTHIX oOpasoBanui. IlpumepHo B 3TO ke Bpemsd
onn OpimH omucanbl B AkTioOuHCcKoM [lpuypanse [Kucenés, Ilepdunees, 1981], rae serpe-
YeHEl aJTyHHT, SPO3UT, THIIC C IIPOXKHIKaMU THO6CUTa, BOSHUKIIKE, 10 MHEHHUIO aBTOPOB, B pe-
3yNBTATE CEPHOKUCIOTHOTO BHIBETPHBAHMUS 32 CIET OKMCIICHHUS CepBl U3 HEPTEHOCHBIX MOPOJ.

3a uckioyenneM JKHTrynei, 3TH CKOIUIEHUS HMEIOT MaJble pa3Mepbl. O0bIYHO OHM 0bpa-
3YIOT FHE3NA W JIMH3BI CPEIM TEPPUTCHHEIX HOPOJ pasIM4YHOrO BO3PacTa, KOTOPhIE 3aJleraioT
BOJIM3H COBpEMEHHOM NOBepXHOCTH. B3auMOOTHOIEHH MUHEPAIOB U3YYEHBI HEOCTATOYHO.
Cyns mo myGmuKaiusiM, MOYKHO TOJIaraTh, 4T0 OHM (POPMHPOBAIHCH NMPUMEPHO B OIHY CTa-
JUI0, 4 MX pa3IMYHbIE BapualUd OOYCIOBICHHE MECTHHIMH YCIOBHUAMH M WHTEHCHBHOCTBIO
MPOIECCOB CEPHOKUCIIOTHOTO BHIBETPUBAHMS. MICTOUHMKOM PacTBOPOB BEICTYIIAJIH MECTOPOXK-
JICHHsl Cepbl WM CKOIUICHHS CYJIB(QHIOB, MOJBEPTHYTHIE OKHCICHHIO, HE HCKIIOYAIOCh BJIH-
SHUE I'a30B U3 HEQTECHOCHBIX OTIOKEHHUI.

Hau6op11yio W3BeCTHOCTh MOJYYHIIH ATIOMHHUTOBHE pyAsl, oOHapykeHHble B CHOHPH
[Braros u ap., 1976; JInzanek, ®unaros, 1986; Uepkacos, 1989; Uepkacos u ap., 1983, 1985;
JombpoBckas, 1983 6; JomGposckas, bopucosckuii, 1986; Kopobos, 1985; KyxenbHbIH,
1983], B cocTaBe KOTOPHIX 3HAYHTEJILHYIO PONb HIPanyu Cynb(aThl MHOTMX META/LIOB, B TOM
YyHCAe U aJIOMHHHUS B BHJE aIOMHHUTA U GazamomMuHuTa. HecMOTpsi Ha cylecTBEHHbIE Mac-
mtabbl BHISBIEHHBIX CKOTUICHHH, MAHEPATbHBIA COCTAaB H3ydYeH HENOCTATOYHO, TaK Kak 6oIb-
e BHUMAHUS YAE/SUIOCh BONMPOCAM MX JIOKANH3alMA U IPOHUCXOXKACHMS, OTMEYEHO JHLIb
oca’kJieHHe aMIOMHHUTA B IEPBHIe 3TaMbl ponecca. B oTnmuune ot paiiona XKuryneit B Cubupu
aTYHUTHI COCTABJIANN HE3HAUYMTENBHYIO JOMIO, @ MHOTZAa OHM BOOOIIE He BeTpeyaiuch. B coc-
Tase Py JOMHHUPOBAIM ATIOMMHUT U Ga3aTIOMHHHUT C Pa3JMYHBIM ydacTHEM CyabhaToB Apy-
IMX MeTa/UIOB (B TOM YHCJIE M THIICA), a TAKXKe rajutyasuTa, ajutodana, peako rudbocura. Otme-
qaeTcs CBiA3b ¢ auto(aH-ruOOCHTOBEIME ITOpOoJaMH, OOpaMIISIOIIMMHU TepU(pEepHH yUaCTKOB
NIPUCYTCTBHUS ATFOMHUHHUTOBBIX PYII.

Bpems ux oOpa3oBaHMs HE SBISETCS HAAEKHO YCTAHOBJIEHHBIM, TaK KaK MOACTHMIAIO-
IIHE ¥ MOKPHIBAIOIINE OTIOKEHHS HMEIOT IMUPOKHiA criekTp BospacTa. Mccnenosarenu ykasel-
BaJId, YTO TMEPBHIE Yallle BCEro MpeAcTaBIeHB KapOOHATHBIMH TOPOJAaMH, a BTOPLIE — TEPPH-
rednsiMu. T.H. Yepkacos [1989] npeamonaran aBa BpeMEHHBIX AMAana3oHa — pPaHHAS opa H
KaiHo30#. JIMH30BUAHBIE CKOIUIEHHS] MOIHOCTBIO 10 8.5 M IPOCIIEXKEHE! 10 MPOCTHPAHHIO 10
600 M, HO pa3sMephl PYIHBIX Tel SBISIOTCA HEOONBIIHAMH, a IJIOIIAAH OrpaHHYeHHbBIMU. B
MOJIL3y HOBeHIero BpeMeHH (OpPMUPOBAHUS W3MEHEHHBIX NOPOJA CBHIECTEIBCTBYET PajiHO-
noruyeckuii Bospact, ycranosnenusiit XK.B.[Jombpopckoii ¢ komteramu [1984]. B.U.bratos u
ap. [1976] oTMeTHIIM TEKTOHHYECKHIA KOHTPOJIb Pa3MEICHHS CKOIUIEHMH CynbdaToB altoMHu-
HUS, TATOTEIOIIMX K 30HaM Pa3jIOMOB, BIOJb KOTOPHIX Hpejronaraics MoATOK cyib(aTHBIX
pacTBOPOB, @ HHOI'A U CEPOBOAOPO/IA.
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[IporcxoxeHNe BEIABICHHBIX MPOsIBIEHUH 10 cux mop He sicho. KO.M . Kopo6Gos [1985]
yKa3kiBall Ha OCHOBHBIE Hepa3paboTaHHEIE MOMEHTHI: 1) MaJlo 3HaHHH O (HUIUKO-XHMHYECKHX
YCIIOBHSX MHHEPanooOpa3oBaHus; 2) He SCHBI YCIOBUS OKHCIEHHS CYNB(GUIAOB H MapaMeTpsl
00pa3oBaHus CEPHOH KHCIIOTHI, TaK KaK HEPEIKO CyNb(UIbI ABIAIOTCA HEOKHCICHHBIMH, 3) OT-
CYTCTBYET TeOpHsi GOPMHPOBAHHUS OCHOBHBIX CYNb(hATOB AMIOMMHUS ¥ TAPaMETPHI CYIECTBO-
BAHMs PA3IMYHBIX MHHEPAJIOB; 4) He BIIOJIHE CEH XapaKTep MOBEJICHUS KPEMHHUS U AIOMUHHS
B CEPHOKHCIIBIX PAacTBOpax M I10C/IEJ0BATEIbHOCTH HaOMIOJaeMOro MHHepanooOpa3oBaHUS.
Mcxonas U3 3THX yCTaHOBOK, aBTOP, HE OTBEPrast peaibHOCTh CEPHOKHUCIOTHOTO BHIBETPUBAHUS,
cyuTaeT Gojee BEPOSTHBHIM NPHBHOC ATIOMHHHUHCOJEpKALIUX pPAcTBOPOB H3 IIyOWHEI, T. €.
NpeTIoaraeT ¢Bsi3b ¢ SHJIOTEHHBIMH MpPOLIECCaMH, TPOSBICHHS KOTOPLIX HA TeppuTopuH CH-
OupH ABNAIOTCA BIIOJHE OYEBH/IHBIMH.

Haubonee paspaboraHHas resmeTHyeckas MoJeib 00pa3oBaHUS ILUIACTOBEIX ATHOMOCYIIb-
dator npexcrarnena I'.H.Uepkacosrim [Uepkacos, 1989; Uepkacos u ap., 1985], xots B Heil
CYIIECTBYET psAJ MOKa 9TO HEJOKA3aHHBIX JOIYIIEHHH. ABTOp CBA3BIBAET UX DOPMHPOBAHKE C
SMaHALMIMH IIEJIOYHON 0a3aNbTOMAHON Marmbl, KOTOPEIE HACHIIATH MOA3EMHbIE BOABI CEp-
HOH KHCIIOTOMH. B cBOIO O4epens 3TH BOJABI OCYNIECTBISIN MEPEHOC BHIIENOYEHHOTO ANOMM-
HUA M €r0 OCaXIeHHE Ha reoxuMHuyeckoM bapsepe. B pabote [Uepkacos u ap., 1985] npuso-
JATCS pe3yNbTaThl 3KCIIEPUMEHTOB 10 U3BIEYEHHIO MIHHO3EMa, KOTOPBIE CBUAETEILCTBYIOT O
BO3MOXXHOCTH IpuMeHeHus pyd. Onnako b.M . Muxaiiion [1988 a] Bo3paxkaeT mpoTHB ux mpo-
MBIIIEHHOH 3HAaYMMOCTH B Ka4yecTBE py/Jbl Ha AJIOMUHHH BBHIY HE3HAYHUTEILHOCTH YCTa-
HOBJICHHBIX 3ar1acoB, HO MpeJsaraeT X UCIONb30BaTh B KAYECTBE CHIPhA JUIS KepaMUYeCKOM U
XUMUYECKOH MPOMBIIIUIEHHOCTH.

[To cnocodby obpazoBanHs U 0TYACTH O0COOEHHOCTSIM MHHEpAJIbHOIO COCTaBa K OINHMCAH-
HBIM cylbdaTam amoMuHus CHOMPH NPUMBIKAIOT OCAIKH, CBSI3aHHBIE C MPOABIEHUAMHA KOHEY~
HBIX CTaIHH BYJIKaHOT€HHOro npouecca. OHu ObuTH 0OHAPY)KEHBI B HEKOTOPBIX peYKax, pacro-
noxennbix Ha Kypunax, Kamuarke u B Cubupu, Boas koTopeix obnajaiot Huskumu pH (1-3)
H COZIEpXAT BBHICOKHE KOHLEHTpauuHy amoMunusd (1o 1 r/n) [3enénos, 1972; I'unn u ap., 1974;
bopucenxos, 1967; Yepkacos, 1982; Yepkacor, CreTinukuii, 1982]. Bce o 06pazoBaiucs B
HoBeMIee BpeMs. Mccneq0BaHus MOKa3aly, YTO 10 Mepe NMOHMKEHHS KUCIOTHOCTH BO3HMKA-
omuX pacTBopoB nepsoi Beimmagaet 110> (pH 1-2), 3atem Fe,O; (pH 2-3) ¥ B xoHeuHOM
cuéte ALO; (pH 4-6.5), BcencTBHe yero B ocajJkaX MPOMCXOAMT HAKOIUIEHHME TIIMHO3EMA.
I'u66cut pukcupyercs peaxo, yaiie OTMeYaeTcs NPHCYTCTBHE Pa3NHYHbIX CYJIb(ATOB U alio-
¢ana [I'unm u gp., 1974; Bopucenkos, 1967; bponeroii, 1968]. JI.I1.Hukuruna [1978] BeisiBu-
na ponb (pymaponsHbIX razoB B murpauuu Al, Fe, Ti, Si. [ BEICOKOTEMIIEpaTypHEIX Ta3oB,
COZIEpPIKAIMX rajJlOu/Ibl, OHa HaMeTHIa psan Murpauuu Si >Ti>Fe>Al, a nis Hu3koTEMIEpatTyp-
HBIX Ta30B 6e3 ranongoB — AI>Fe>Si>Ti. B kucneix Bogax dukcupyercs psg Fe>Al>Si>Ti, a
B HEHTpaNbHBIX Cpelax MEPEHOCHTCS TONBKO KPeMHHH, T. e. Habmonaercsa psan Si>Fe>Al>Ti.
JLIL.HuxuTHHA OTMETHIA 3HAYEHHE CEPHOKMCIIOTHOrO aHHOHA B HakomieHuu Al u Fe, a rao-
reHoB — Ti. Ona cuMTana, 4TO MyTH MHUIPalM¥ XUMHYECKHX 3JIEMEHTOB OrPAHHYHBAIOTCS KO-
POTKMMH paccTOSHHAMH. MHorue mccienoBateny HalONroJanu pa3sBHTHE KpPEeMHHIiCOAepKa-
KX NMOpOJ Ha OONBINMX IIOMANAX, OTHECEHHBIX K (pOpMallMK BTOPMYHBIX KBApUUTOB. DTH
JIaHHBIE CBHIETEJILCTBYIOT O IPABOMEPHOCTH IIPEACTABIeHHI CHOMPCKUX e0IOroBR, HO MIPOTH-
BOpeYaT BYJIKaHOreHHOH rumotese obpazopanus bokcuros K.K.3enénora [1972].

B xadecTBe ApeBHEr0 aHANOra BO3ACHCTBHA ByJIKAaHU3MA NPpH (OPMUPOBAHUM CKOTIICHUH
Cyb(aTOB ATIOMUHKS MOYKHO TIPHHSATH 3arJIMKCKOE MECTOPOXK/IEHUE ATTYHUTOB, JIETATBHO H3Y-
yennoe b.M.Muxaiinoseim [1978, 1982 6]. On mokazan, 4To 0HO 00s13aHO DKCIIIIO3HBHOH BYIJI-
KaHWYECKOH JeATeNbHOCTH, IPOTeKaBuIeH B rope Ha Teppuropuu Manoro Kaskasa. Pynnas 3a-
NIeXb COCTOUT W3 MHOTOYHMCIIEHHBIX CTYCTKOB QJIYHHTOB Pa3HBIX Pa3MEPOB, TOMENIEHHBIX Cpe-
au nenyoB u TygoB. OHa NpHypoUeHa K KOHTaKTaM W3BEeCTHAKOB M TydoB. Ocaxaenue pyu-
HOTO Marepuasa MPOUCXOIMIO B U30JHPOBAHHEIX BONOEMAX, KyJa KHCIIBIE TEPMAJILHBIE BOJIbI
Hecsi ITMHO3¢éM. Bo BMemaromux nopojgax (pUKCHpYIOTCS TMOJIsE BTOPUYHBIX kBapuuToB. Ha
BO3BHIIIEHHBIX y4acTKax pPy/bl NOJBEPriIHCh BO3IEHCTBUIO KaHHO30HCKOIO BLIBETPUBAHHS, B
pe3y/IbTaTe Yero pe3ko BO3pacTaeT COZepKaHHE KAaOJIMHHUTA COBMECTHO C OCTaTOYHBIM KBap-
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neM. I1py 3TOM MoYTH MCYe3aeT THTaH, TOrAA KaK B aJlyHMTaX €ro KOHIEHTpaluy KoaeOmoTes
BOKPYT BeMYUHHI B 1%.

Cnenyer BHIACTATH NMPOSABICHHS XEMOTeHHBIX alUTOB CHOMPH, KOTOpHIE HE B MOIHOH
Mepe MOXXHO OTHOCHTH K ayioan-rub6CHTOBEIM MOpogaM IOJAMOCKOBHOIO THIIA HIIM K CYJib-
(baTHBEIM aJUTHTaM aJIOMHHHTOBOTO COCTaBa. OTH 0Opa30BaHUs 3aJIETalOT CPEAU H3BECTHAKOB H
nonoMuaToB. B HX cocraBe mpeobnagatoT rub6cHT, raryasuT, aanodaH, KaolIWHUT ¢ TIpUMeE-
cpro GéMuTa. JIns mopoA XapakTepHbl HH3KHE COJAEp)KaHWS THTaHa, a KPEMHEBBIH MOIYIb
usMeHnsercst oT 1 g0 18. B ocHOBaHMHM PyIHBIX CKOIUIEHUH HepeAKO HaOIIoJaloTCs OKaTaHHbIE
M yriosarbie OOJOMKHM BMENAIOIAX OTIOKEHHH, 4TO HE OTMEHYaeTcs B MOAMOCKOBHBIX H
[OBOJDKCKHMX aJIMTaX, HO YTO CBOMCTBEHHO KapcToBBIM Ooxcuram. Hambonsiryro cOmmken-
HOCTh XMMHYECKOr0 M MHHEPAJBHOTO COCTaBa C IMEPBEIMH MOXHO BHJETH B Nopofax bupu-
neiickoro mposinenus [KomecHukoB, Maszunos, 1974]. CymecTBeHHEIE OTIHYHS (HKCHDPY-
rorest Ui 6okcuTomoqoOHEIX mopox 3ananHoro pubatikanes [Macnos u ap., 1976; Macnos,
1984, 1985], B KOTOPBIX BCTPEYCHBI BHICOKHE KOHIEHTPALMH Psi/ia XaTbKODHUIBHEIX M PEAKHX
sneMeHToB: Mn, Ni, Co, Ba, Zn, Pb, Mo, Y, Yb, Hg, peaxux 3emMens. 3TOT MOMEHT ClelyeT
oAYepKHYTH, Tak Kak JK.B. [lomOpoBckas [1983 6] oTHOCHT 3TH pyABl K aTFOMUHHTOBOMY TH-
ny. B.K.Macnos Bo3pakaer, oTMe4as YTo CyJb(aThl AMOMUHHA ABJIAIOTCS BTOPUYHBIMU H OHH
Pa3BHTEI TOJIBKO BOJIM3M COBPEMEHHOH NOBEPXHOCTH, HO OTCYTCTBYIOT Ha IiiyOMHe.

[".H.Uepkacos [1978] Taroke Habnronan BTOPHYHEIN XapaKTep CEPHOKHCIOTHOIO BHIBET-
puBaHus, HO He cornaceH ¢ MHeHHeM B.K.Macnosa o pudeiickom Bo3pacte MHHEpaIH3allHH,
OT/IaBas Mpeano4YTeHue KaiHo3okckoMy BpeMeHH. B apyroi pabore I'.H.Hepkacos ¢ koe-
ramu [1976] onmucany mposiBI€HHS, B KOTOPHIX CHa4ana obpasyercs anmnodas, a 3aTeM GOpMHu-
pyeTesi ruG6CUT, coepiKanis KOTOPOro BBEPX MO pazpe3y Bo3pacTaroT. Pyasl mpociexeHs! Ha
rnyouny 10 100 M. JIist HEX TakKe CBOWCTBEHHA HANOXKeHHas cyibdaTHas MUHEpaTH3aLHsL.
CrnemoBatesibHO, U1 HEKOTOPHIX amnodan-rub66cutoBelx nopon CuOHUpH XapaKTepHBl He
BIIOJIHE MOHSATHEIE B3aHMOOTHOMICHHS MEXAY 00pa3oBaHUAMH MOJAMOCKOBHOIO THMA (pex/e
BCEro MO YCIOBHMAM JIOKAJIM3alMU), C OJHON CTOPOHBI, ¥ MPOJYKTaMH CEPHOKHCIOTHOTO BBI-
BETpHBaHUA (110 MUHEPAJIBHOMY COCTaBy), ¢ Apyroi. OHM HeCyT sIBHBIE Clle/ibl BO3IEHCTBUS
HHU3KOTEMIIEPATYPHBIX THAPOTEPMAJILHBIX MPOLECCOB, O YEM TOBOPAT MOBLILEHHBIE COMIEPXKa-
HAS psijla XAMHYECKHX 3JIEMEHTOB, YTO He HabmrogaeTcs B autohaH-rub6CHTOBRIX Mopojaax
noaMockoBHoro Tumna [Canteikos, 1986 a.

[TpHHIMIHANBEHO HHYIO NPHPOLY UMEIOT XEeMOIeHHBIE aJTUTHI, pa3sMeLIEHHbIE HA MepH-
(depuu HEKOTOPHIX MMAPOTEPMAIBHBIX PeAKOMETANBHEIX MecTopoxaeHu [JIysrun, 1980; Jlys-
run, lllenenenko, 1976; Mamaes, 1982; Cxusipos, 1983; Hewett et al., 1968; Segev, 1984].
I1H 6OKCUTONOAO0OHEBIE TOPOJBI 3aJIETAI0T CPeAN H3BECTHSKOB, MPHYEM YETKO (QUKCHPYETCs
UX NPHYPOYEHHOCTH K 30HaM pasnomoB. Mccnenopatenu Habmoaamy 30HAIBHOCTE MHHEPAJIO-
o6pazoBanMs (CHH3Y BBEpX) OT rHOOCHT-a/I0aHOBOM 0 allyHHT-IpO3MTOBOH accolnanuii. B
MOPOJAaX BCTPEYAIOTCS TAKKe KAOJIWHHT, MOHTMOPHIUIOHHT, THIPOCIIO/BI, CEPHLIMT, KapOoHa-
THI, AMACTIOP, XJIOPHUTHL, YCTaHOBJICHBI BHICOKHE KOHIEHTPALMK pssla XanbKOHILHEIX H pel-
KOMETAIBHBIX XMMHYECKUX 3jemeHToB. Macmrab mposeirenuii He Bbicok. Kak oTmeuan
B.H.JIysruu [1980], OH BO MHOrO pa3 MeHbIlE IO CPABHEHHIO ¢ THNHYHBIMM OOKCHTOBBIMH
MECTOPOXAEHAAMH. [ HITOreHHas MpHpoaa 00O0CHOBHIBAETCA XapaKTEPOM MHHEPABHBEIX acco-
[MALAii ¥ TIOSIBIIEHHEM OPEOJIOB H3MEHEHHBIX BMEIAIONIMX OTIOXKEHHUH, a TakKe JKHI0No100-
HBIM pa3MENIEHHEM MHHEpaIH3alHH. .

P.51.Cxnsipo [1983] onmceiBan ruipoTepMaibHble aHAIOTH 9K30I€HHBIX OOKCHUTOB, CBS-
3aHHBIX ¢ opManmeit BTOpHYHEIX KBapiuToB. OH B paspese BELAENA CJAEAYIOIME 30HEI (CBEp-
Xy BHH3): alyHHTOBYIO, THOOCUT-AHACTIOP-KAOTMHHTOBYIO, CEPHUIIMTOBYIO, MOHTMOPUIIIOHH-
TOBYIO, KapOoHAT-XJIopHTOBYIO. C riryOuHOI Hab/mojaeTcs mocie/[oBaTe/IbHas CMeHa alyHHTa
Ha ru60CHT U JHacmop, a 3aTeM Ha amoMOcHIHKaTel. OH cBA3EIBan GOPMUPOBAHKE PYAOHOC-
HBIX [OPOJI C BO3ACHCTBHEM CEPHOKHCIBIX PACTBOPOB KaK JEPHBATOB BYJIKaHOIE€HHOTO IIPO-
necca. Takoro xe renesuca npuepxusaiores I.E.Vcanos u B.B.Acnamos [1982] npu omwuca-
HHH QTyHHTOBBIX MecTopoXaeHuH [Ipuamypes. OHM pa3sBUTEI CpPe/id BYJIKQHHTOB, W3MEHEH-
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HBIX IO BTOPHMYHBIX KBapuuToB. CHauama obpa3yercs HeGOJIBIIOE KOJIHYECTBO alnyHHTa (OO
15%), a 3aTeM OTMeHaeTCA HANOKEHHE KBAaPI-AJlyHUTOBOH MHUHEPATN3ALUH C JMACTIOPOM.

B 3akapnatse A.D.Kopxunckuit [1973] onucan nuacnoputsl Ha BeransckoM monume-
TAVIMYECKOM MECTOPOXJEHUH, JIOKATH30BAHHOM CpeaM NunaputoBsiX Typos. B nopomax
BCTPEYEHBI HACIIOp, &TyHHT, KAOJUHHUT, IPUMECh MHUPHUTA, TPHYEM IEepPBBIA MHUHEpAJ 4YacTo
3aMeEIaeTCsl BTOPBIM M TPEThUM. MUHepanu3alus claraeT JIMH3Bl U THE3JA CPeld M3MEHEH-
HBIX BMemaromux oTnoxenuid. B Cubupu B.I' Kpaesckuii u I'.H.Uepkacos [1980] obHapyxu-
JI¥ AMH30BHIHBIA II1aCT MOIMHOCTHIO A0 1.5 M, B cOCTaBe KOTOPOTrO YCTAaHOBIEHBI XIOPHTOHI,
MaprapuT, KaJblHT, Auacrop. OH 3aleraer cpefi W3BeCTHIKOB. JJIst OPOM CBOMCTBEHHE! BbI-
cokue comepxkanus Mn, Co, Ni, Mo, Pb, Zn, Cu, Y, La, Ce, Li, Sr, V, Ga, Sc, Nb, Be. Or-
MeYaeTCcs MPUCYTCTBHE (BII0OpUTa. ABTOPHI CKIOHSIOTCS K MHEHHIO O X€MOTEHHON MpPHpOJE
ajntoB. b.M.Muxaiinos [1982 a] Ha3biBan Takue mMOpO/Ibl CHIHKATHEIME AXACTIOPUTAMH, 003~
3aHHBIMH BO3JEHCTBHIO OOTaThIX ITHHO3EMOM KUCIBIX BOJ, PasrpyKarolmIMXcsd HA TeOXHMH-
YyecKoM Oapeepe (M3BecTHsKaxX). B To e Bpems oH momyckan uX (OPMHpPOBaHHE NPH METa-
Mopdu3anun 60KCHTOB (AIIHTOB), HO C MPUBHOCOM ATIOMHHHS pacTBopamu. Ha Bo3HHMKIIHE
MPOAYKTHl 4YacTO HaKJIaAblBaeTcs MO3JHeHmas cynbdarHas MHUHEpANIH3alusg, B pe3yibTare
Yero co3JaeTcs CI0XKHas MUHEpaIbHAs aCCOIUAIUA.

Hakonen, cieayer oTMeTHTh mosiBieHHe ruO0cHTa, rajuiyasuta H aodasa B mo4Bax,
KOTOpBIE TpPEACTABJIAIOT co000# MomHylo OHoxuMuyeckyro cuctemy. B.B.Jlo6poBonsckuii
[1977] m3yaun rub6cut B mouBax Adpuky, npuuéM MOp(OoJIOTHS KPUCTAILIOB SIBJISETCS POM-
60BHAHON B OT/IMYHE OT reKCarOHANBHEIX IUTACTHHOK B THNHYHBIX OokcuTax. Bmecte ¢ HuMu
acCOLMHUPYIOT aJuiodaH U rajulya3uT. JTH MUHEPAJIBl CJIaraloT KOHKPELHH HellpaBrIbHOM (op-
MBI. ABTOp CYMTAaJl, UYTO OHU OOpPa3oBAIMCH M3 BOJHEIX PACTBOPOB B MHUKPOIOJIOCTSAX WILTIO-
BHAJILHOTO TOPHU30HTA U OTBEPraj BO3MOXKHOCTE UX (DOPMUPOBAHHUA B pe3ysbTare CTaIHHHOIO
npeobpazoBaHyus NIOpoj B moysoobpasyromeM npouecce. BaxxHoe 3HaYeHHe OH MMpHAABal Op-
raHMueckoMy BemecTBy. B paborax [Buurman et al., 1975; Gallerdo et al., 1976; Parfitt et. al.,
1983; Varoues, 1981] ycranoBneHo pa3sutie rub0cHTa B HaYadbHYIO CTAAHIO BLIBETPHBAHUS
AIOMOCHJIMKATOB B OTKPBITHIX XOpOIIO APEHHPYEMBIX CHCTeMaX ¢ OOJBIIEM KOJHYECTBOM
atMoceprrix ocankoB (6onee 1000 mm/rox). IlepeHoc amOMMHUSI OCYIIECTBISJICS B BHIE
KOMIUIEKCOB ¢ (ynpBOKHCIOTaMH. [Ipy 3TOM M3 pacTBOpOB CHayaja BhIMajgaeT ruboCUT, a
sateM oOpasyercsa amnodan. R.L.Parfitt et al. [1983] BeiBenm 3aBHCHMOCTH XapakTepa MH-
HepasiooOpa3oBaHus OT CTEIICHHM yBIaXHEHHOCTH: mpu 1200 mm/roa nmpeobiagan rauiyasur,
npu 1400 Mm/ron u Gonee — amutodad ¢ OJHOBPEMEHHBIM YMEHBIUEHHUEM JOJIH rajulya3uTa.
OTH [aHHBIE XOpOIIO CONPATAIOTCS ¢ ychaoBusaMH ¢opmupoBaHus amiodaH-rub6CHTOBBIX
1OpOJ MOAMOCKOBHOIO THIIA, YTO MOAYEPKUBAECT BAXKHOCThH MOYBEHHBIX KHCIOT (hyJIbBATHOIO
psa B MUIpaliMy aJIOMHHHS U TIOCJIEAYIOIEro ero OCaXK/IeHUs Ha TeOXHUMHUecKoM Dapeepe.

PaccMmoTpeHHBIE XeMOT€HHBIE AJUTHTHI CBA3AHBI C BO3AEHCTBHEM KHUCIIBLIX PACTBOPOB pas3-
JTHYHOTO MPOMCXOXAEHHS, T. €. HX (opMHpOBaHHE NMPOTEKAO0 B KHCIBIX cpenaxX. MHTeHcHB-
HOCTb Ipollecca M COCTaB PacTBOPOB ONPENENIIM BapHALMU BO3HUKAIOIIMX MHUHEPAIbHBIX
acconuanui. AHaJOTHYHAs KapTHHA PHCYETCS U JUISL MOPOJA, OOpa30BaHHBIX B IIEJOYHEBIX YC-
noBusax. Ouu 6811 oOHapyKeHbl B CeBepHoit AMepuke [Smith, Young, 1975], B benopyccun,
Ha Pycckoit mnardopme, B Cubupu [A3zuzos, 1986; batanuun u np., 1983; bobGpos u xp., 1981,
1982; Typkun, 1992]. B ux coctaBe pyaoobpasyiouylo pojb Urpaiud JaBCOHUT, HOPACTpaH-
JIHT, COJIa, COJIEPIKaHM KOTOPEIX 0OBIYHO MeHsoTes B npeaenax 15-30%. OHuU ciararoT JHH-
3B, THE3MA pa3MMYHBIX Pa3MEpOB, pa3MeIEHHBIE CPE/Id OCaTOYHO-BYJIKAHOIEHHBIX OTIOXeE-
HUM, 4acTO 00OramEHHBIX OpPraHHYeCcKUM BELIECTBOM — OUTYMOM, HEe(ThIO, pexe yrisaMH. Py-
JIOHOCHEIE CKOTIJICHHS 3aXBaThIBAalOT OOJIBIIHE MOMIHOCTH (COTHH METPOB) H MO3ITOMY OLIEHEH-
HbI€ PECYPCHI COCTaBISIOT MHJITHOHBI TOHH.

CornacHo poBeAEHHBIM HCCIIENOBaHUSAM HaOIIOIaeMblil apareHe3uc MHUHEPATIOB BO3-
HAKAeT NpH BO3JEHCTBUU COMOBBIX pacTBOpoB. OQHAKO UX MOSBJICHHE HE BITOJHE MOHATHO.
PazHpie ccaenoBaTeNd yKa3blBald Ha Pa3IMyHBIE T€ONOrHYecKHe OOCTAHOBKH — OT CEMMEH-
Tanuy B OeccTOUHBIX OacceiHax apHIHOM 30HBI C MOCIEIYIOIUM IHAT€HE30M U PAHHUM 3ITH-
FEeHe30M OCAJKOB JI0 HU3KOTEMIEPATYPHOro IM'MApOTePManbHOr0 H3MEHEHHUS BMELIAIoNUX Mo-
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pol, B cocTaBe KOTOPEIX OOHapyxeHHl HedTaHble 3anexu. B.A. Typkun [1992] B maBcoHHT-
HOPJACTPaHAUTOBOM accomuanuud Habogam BEICOKHE cojepxaHus cepebpa (5-7 r/T), meaw
(300-500 r/t), uunka (500-1000 r/t). He kacasich neraneii ¥ MexaHu3Ma BO3HHKHOBEHHS py-
JAOHOCHBIX KEPGOHaTHBIX AJJIMTOB, CIIEAYET OTMETHUTL UX OOCTATOYHO IMHPOKOE pacIipoCTpa-
HEHHE B MPUPOAE, YTO CBHIAETEIILCTBYET O MHUIDALIMOHHBIX BO3MOMXHOCTAX ATIOMUHHS B LIe-
JIOYHBIX Cpeaax.

1.2. Knaccupukanusi XeMOreHHbIX aJIJIHTOB

Jonroe BpeMs OTCYTCTBOBaAa nogpobHas KnaccuPuKaLMsg XeMOTeHHBIX auToB. Yare
MCIIOJIB30BAJIA TaKHE HEUTpaJIbHBEIC HA3BaHUA, KaK «amiodaH-rubOCUTOBEIE MOPOMBI», «AABCO-
HUTOBBIE MOPOABI» WIH «OOKCUTONOA00HBIE IOPOARI», T. €. oOpallany BHUMaHHE Ha 4aCTHOC-
TH MUHEpPAJIBHOIO COCTaBa, BapHallMM KOTOPOrO SBIISOTCS JHACHOCTHYECKMMH IIPH3HAKAMH.
BriepBeie aToT Bonpoc obcyxaancs b.M.Muxaiinossim [1982 a, 6; 1988 a, 6], koTopEIii BEIIE-
JU Be OOWIMpHBIE TPYNIbI, Pa3NUYalOUIHecs 10 MOBEJCHUIO AIOMHHHSA B NPUPOJIHBIX 00-
cTaHOBKax, Onarojgaps yeMy Obl1 HaBeI€H HEKOTOPHIH IOPSIOK B HOMEHKIaType. TeM He Me-
Hee, 3TOT HCCIIed0BaTe b MPUBENT HECKOJBKO YIPOLIEHHYIO cXeMy JesieHus. M3noxeHHsle Ma-
TepHasIBl Jar0T OCHOBAHMSA JUIS ONpejeéHHOH AeTanu3auuy. Kak U NPHUHSTO B JIMTOJNOTHH, B
npencTaBieHHON kiaaccubukanuu (Tabn. 1.1) THNHU3aUsT XEMOTe€HHBIX alTHTOB IPOU3BEIEHA
110 IJIABHEIM TPH3HAKaM: BEIIECTBEHHOMY COCTABY M YCJIOBHMSM JIOKIM3AIlMH, TaK KakK ToC-
JIeIHUE 3HAYUTENIFHO BIUSIOT HA MOSABJICHUE Pa3IMYHBIX MUHEPAIBHEIX aCCOI[HALIMIA.

AHaNu3 MPUBEAEHHBIX CBEICHUN BBISBISET CJIOKHOCTH KIacCH(PHUIIMPOBAHHUSA XEMOTEH-
HBIX JJTUTOB B CBSI3U C T€M, YTO OHHU (DOPMUPYIOTCA B pa3MYHBIX YCJIOBUSX, 00YCIOBIHBAIO-
IIHX KOHBEPTEHIIMIO MHHEPAJIBHOTO cocTaBa. JpyruM oOCTOATENILCTBOM SIBIAETCS OTCYTCTBHE
JIOCTATOYHO PE3KUX TIPaHHUIl MEXIY HEKOTOPHIMH BBLIEICHHBIMM THIIAMH MHHEpalIH3alUUH C
pa3BUTHEM MPOMEXYTOYHEIX PA3HOBUIHOCTEMH.

[TocnegHee siBeHHME XapaKTepHO WA aLIO(PaH-rHOOCUTOBEIX MOPOX, KOTOPHIE HMEIOT
TMNIEPTEHHOE M THIPOTEPMAIBHOE MPOUCX0XkKAeHUE. VX OTIMYaTh MOXKHO 1O I€TaNISIM YCIIOBHH
3aNleraHus ¥ 110 FeOXMMHYECKUM NaHHBIM. KpoMe Toro, runepreHHse 00pa3oBaHUs TaKke pas-
JHYAIOTCA MO CIOco0y JIOKATH3AIMK BO BMEIIAIOIMUX OTIOXKEHUAX, MPUYEM YacTh OMpuieii-
CKOTO THIIa, BUAUMO, AODKHA OBITH OTHECEHA K ITMHO3EMHUCTBIM aprumusutam. g noamoc-
KOBHOTO THIIa CBOHCTBEHHEI 0oJiee onpe/ieéHHbIe U BhlAEep)KaHHBIC B Pa3HBIX PETHMOHAX Ieo-
JIOTUYECKUE YCJIOBHS 3aJleTaHus, a TAKKEe He3HAYMTENlbHble KoNebGaHus MHUHEPaabHOrO COCTa-
Ba, TJIaBHBEIM 00pa3oM, B KOJIMYECTBEHHOM OTHOIICHHH. OHH 0YeHb CXOMHEI ¢ OOKCHTaMH oca-
JIOYHOTO KJacca, OTJIMYAsCh JIMIIb MPUCYTCTBHEM ajllohaHa BMecTO KaonuHuta. [loatomy no-
rHYHO coryacuthesi ¢ MHeHHeM B.A.Tenskosa [1978], npeanoxuBIIero ¢cYUTaTh 3TH MOPO/IBI
«X€MOT€HHEIMH OOKCHTaMM», NOHUMas oI OOKCHTaMHU rOpHBIE MOPOJH ONPENETEHHOrO Be-
IIECTBEHHOTO COCTaBa, a He PY/bl Ha aFOMHHHUH.

[TouBennrle annodan-rubOCUTOBBIE TIOPOJALI BPSAIl W CTOMUT BBIJENSTL B CAMOCTOSTEIb-
HYI0 TpYIILy, TaK KakK 10 MHHEPAJBHOMY COCTaBY M YCIOBHSM JIOKAJIH3ALHUM OHU OJM3KM K
IOMOCKOBHOMY THITY. BHIMMO, OHH XapaKTepU3yIOT HA4alo MpoUecca UX BO3HHUKHOBEHHS.
AHanoruuHo Beaét cebGs amOMHHHUN Npu 06pa30BaHWHM KOPH! BEIBETPUBAHHUS B CyOTpONMHYEC-
kom kiumare. B pabore [Canprikuna, 1963] nokazana ponb ¢GynIbBOKHCIOT B MUTPALUH aJTkoO-
munus. [To Mepe yBenm4aeHus yBIaXHEHHOCTH 00pa3yroTest ajutodaH M rajlyasHr, a Py HH3-
KMX KOHIIEHTpAlLHMAX KPEMHHS B PacTBOpaX — rMOOCHT. DTH CBEICHHS YKA3BIBAIOT HA CBS3b
amno¢aH-ru66CHTOBBIX MOPOJ ¢ KOpPaMH BBIBETPHUBAHUA M TEM CAMBIM C OCaJIOYHBIMU OOKCH-
TaMH, MOJYYAIOIIUMHUCS TPH Pa3pylICHUH MEPBHIX. 3HAYHMOCTh PACTBOPEHHBIX OPraHOMMHE-
panbHEIX COCAMHEHWH B mpouecce GOPMUPOBAHUS OCAAOYHBEIX OOKCHTOB NMONYEPKHBAlach
JI.T".Canoxuuxosbim [1983]. B crarbe T.B.ApuctoBckoit ¢ komneramu [1983] onucansl Bo3-
MOKHOCTH MpAMOT0 OHOreHHOro 06pa3oBaHus MUHEPAIOB CBOOOHOIO MIHHO3EMA.

AcconMaluy rurnc—Cyiab(aTel aTIoMUHHA—IogaH pa3lensiores Ha Tpu rpynnsl. Ilep-
BEI€ JIBE Pa3HYAIOTCS 110 MHHEPAJIIBHOMY COCTaBY: 110 NPeo0IalaHUIO aTIOMMHUTA U T€THTA B
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Tabnuua 1.1
Knaccudukauus XeMOTeHHBIX alTUTOB

Tepmunonorus 5.M.Mu- Fpennaraemas
Tunel MuUHEpaJHM3aUMHH xainosa [1982 a, 1988 6] TepMHHOJIOTHA
AnnogaH-ru66CcHTOBBIE NOPOIEL:
a) TOAMOCKOBHBIH THUI: IOKATH3alMA Ha KOHTAKTe XemManiuTel UK XemoreHHsie (annodaHoBrie)
KapOOHATHEIX U TEPPHIEHHBIX OTIOXKEHHIA; THIPOCHIUKATHLIE BGOKCHTBI
6) 6upuneiickuil THN: NOKaTKM3auus cpeau kapbo- XeMaJIUThl
HATHBIX TOJIII
AccouqanuH runc — cyib(arsl anlOMUHHAA —
raaryasur — aurodas: I'uneprenxsle cynbhaTHbIE
a) CHOMPCKHI THIT: AMIOMHHAT — THIIC; CnapocynbdarHbie ANTATH
0) KHUryNnEBCKUI THI: AYHHT — rajulyasut XeMaNIU Tl
AccouMauus anyHHT — ApO3UT BynkaHoreHHeie CynbdaTHbie
(3arnmuKcKuit THIT) ATTUTHI
Accounauus JaBCOHHT — HOPACTPAHIMT — cofia Be3 nHa3panusn KapGoHaTtHble aluTh!
Acconuaums rannyasut — aniogan — rubbeur kak
4acTk HH3KOTEMIEPaTYPHOR METacOMaTH4YeCKOH ["'mapoTepManbHbie ['mapoTepmanbHbIe alIUTHE =
KOJIOHKH XEMaJUTHThI TTHHO3EMHCTHIE
APTUITH3UTHI
Accounauyn IHKKHT — IHacnop MetamopdHueckue MeTtamopdoreHHsie
AHACNOp — KOPYHA TOpOAbI aJTHTHI

OJHOHN (cUOMPCKHUH THIT) U JOMHHHUPOBAHHUIO aJIyHHUTA H rajyylya3uTa BO BTOPOH (KHUTYIEBCKHI
Tun). X Ha3BaHMA NpeUiaraloTes Mo paioHaM IIHPOKOr0 pacrpoCTpaHEeHUs, Iie OHH JIeTalb-
HO M3ydaluch. TpeThsd accouManus (3arjuKCKUi THUIT) TECHO CBSI3aHA C BYJKaHUYECKMM IIpo-
neccoMm. OHa HabmoaeTcs KaK B JIPeBHUX OTJIOXKEHHUSIX, TaK BCTpeyaeTcs U B HOBEHIIMX ocal-
Kax, pa3BHTHIX B oOmacTax Kypun u Kamuatku. Bo Bcex ciyyasx orMedaeTcs HmpHypoOdeH-
HOCTB K IIOJIAM BTOPHYHBIX KBaPIMTOB.

Jlnsg ruapoTepManbHEIX alTUTOR lienecoobpa3Hee UCIOMB30BaTh TEPMUH «TJIMHO3EMHC-
Thl€ aprUITH3UTED), MOAYEPKUBAs TEM CaMBIM KaK OCOOEHHOCTH MMHEPAJILHOIO U reOXHMHYe-
CKOro cOcTara, Tak M cmocod ux oOpa3oBaHHS B COOTBETCTBHH C MPHHATOW TEPMHHOJIOTHEH
[IOPOJ, BEHYAIOIIHX HU3KOTEMIIEPATYPHYIO METACOMAaTHYECKYIO KOJIOHKY.

B nocnenne#t rpymnmne — MetaMopOreHHBIX AJJIMTOB — FPAaHUIE! SIRJISIOTCS Haubosnee pac-
IUIBIBYaTEIMH. B HEKOTOPBIX MeCTaX OHM NPUMBIKAKOT K ITOJIIM BTOPHYHBIX KBapLUHTOB, B IPY-
TMX MpPeACTABISAIOT COOOH MPOAYKTH MeTaMOp(u3Ma paHHHX BHICOKOTJIMHO3EMHCTHIX 00pa3o-
BaHMii, B TPETEUX OHU HECYT SBHEIE CIIEJBI IPUBHOCA AMOMUHHUA. OYeBHJIHO, MOCIeayIOIHe
MCCIIeI0OBaHUA MO3BOJIAT POU3BeCTH Donee AeTanbHOE KiIaccHHIMPOBaHHUE.

B 3akmiodenue criepyer enié pa3 OTMETHTh, YTO B NIPEACTaBIEHHOH Tabluie JaeTcs KOH-
KpeTH3alisi THIIOB XeMOTEHHBIX aJUIMTOB Ha OCHOBeE Ki1accupukanuu b.M.Muxaitnosa.

1.3. TepMHHOJIOTHS H NoN0KeHHE ALT0GaH-THOOCHTOBBIX OPO]
NOJAMOCKOBHOI0 THIIA B KJacCHPpuKanusIX 60KCHTOB

Tepmunonorus riamuo3éMubIX nopoa. Ocanounsie 00pa3oBaHMs, IIMPOKO PacIpocTpa-
HEHHBIE B BEPXHHUX FOPH30HTAX JIHTOCHEPHI, ABIAIOTCS HOCHTEIAMH MHOTHX IOJIE3HBIX HCKO-
naembix. HecMOTpst Ha THTENBbHYIO HCTOPHMIO U3YHEHUS, STH MOPOABI IO CUX IIOp He OXBaye-
HBI €JHHOM K pa3BEpHYTON KiaccHuKanuei. CymecTBYIOT MHOIOUHCIEHHBIE CXEMEI BBLICIC-
HHS KaaccoB. ITpu 3TOM 4YacTo Hapsay ¢ OCOOEHHOCTAMHM BEIECTBEHHOTO COCTaBa B HHX BHO-
CAT TeHeTHYeCKUe, a HepeaKo W SKOHOMHYeckue acnekThl. IIpoGiemsl xnaccupHUMpOBaHUS
ocasiouHEIX 00pa3zoBaHuil MoapoOHO H3I0XKeHH B cBoake [CrcreMaTuka, 1998], roe B xavect-
B€ MCXOJHOrO M IJIABHOTO NPHHIMUIIA MPHHATHl BAPHALWHN CTPYKTYPHO-BELIECTBEHHOIO COCTa-
Ba, TOIJIa KaK MCIOJB30BAHME WHEBIX MPU3HAKOB, B TOM YHCJIE M T€HETHYECKHUX, MPHU3HAIOTCA
JIOTIOJIHUTENTBHBIMM, CIYXKANUMK IS AeTanu3anuu knaccuduxauuu. B pesynsrare Obina
npeioxKeHa efuHooOpa3Has cXxeMa JeJIeHHs], OXBaTHIBAaION[as BECh CIIEKTP 0CaJl0YHBIX MOPOI.













































































































































































































































































































































































































































































































































































































































































































































