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Feoxumys aamosuanesoro autorencsa. B. A Kys-
nenoe. «Hayks u texumxas, 1973, 280 crp.

B pabore
HHS KHMHYECKHX SASMERTOB B POUNHX ocaaxax Bepxmero [o-
B or u

HECKKX YCACRRIT HX
anN0BHA, TEOXHNHYECKHE 06CTaROBKY, halldy W THNH AL1OBUATH-

COCTABE €r0 0/IbIce:
BHUMAEHE YXeNeNO KDHTEPHSM DEKOHCTPYKUME YCAOBHiI oBpaso-
BamHA a0 COCTABE peuiivix

BaA,
0CAAKOB 119 NOHCKOB preniend HCKOAEMEX, KAPTHPOBAIHA, Kop-
pemllmu OCAZKOB It T. X

Ha y

1e.'xmmx,
CXOrO nj g:wwm H CMEXXHHX o6nacTed.
€8, piic. 24, Gubanorp, 262—276 crp.

OrBercTBeHHH PeRaKTOD
K.-H AVKAWEB

v of Alluviai L A Kuz-
nefsov. «Nauka | tekhnikas, 1973, pp 260,

In the work the laws of distribution of chemical elements in
river sedxmults of Um;l r Daieper basin related with the lithofa-
clal and e conditions of their formation, the che-
mical diil renlmtlon af alluvium, geochemical conditions, facies
and types of alluvial lithogenesis are charactetized. Great aiten-
tion is aitached to criteria of reconstruction of conditions of
buried atluvium, fo the appfication of the composition of river
sediments for the prospecting, mapping and for correlation of
sedlmcnts ect.

monograph intended lor workers of research, educatio-
nal, pmpecting and other
Tabies 66, Fig. 24, 'References p. 262—276,

Editor-in-Chief academician
K LLUKASHEV
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APEOHCIOBHE

K H3YYEHHIO ANMOBHANSHBIX
muorux Heeaefonatened. Hayanmit uiTepec ofrdcHAeTes npexae

BCEro TeM, 4TO anJioBHANbHHE IUHPOKO P
HeHH Cpefid COBPEMEHHNX OCAXKoB, B paspese OCANOUHEX TOM
BCeX PeO/IOTHYeCKHX BXJIOYAR Hosromy
MHOTHe TpoGaeMsl Kon'muen-ra.nbuoro JIMTOreHesa, MHIPALAH
ero Ha ny'rH ot bac-
CellHOB SPO3HE Ha KOHTHHEHTE K MOP
TIpoGaeME. PEKORCTPYKUBH NOIp 0 penbeda,
CHoca, p $ros, BO Bpe-
MEHH H NpOCTPAHCTBE TeONOFHUECKHX co6uTHEl W OTAOMEHAR
TpPOLLIOTO, Gananca oT, PErvoHop B

fponecce SBONIOUHR 3eMHON KOPHL B T. XK. He MOTYT GHTh pelueHH
6e3 MpHBJICUEHHS JAHKEX IO AMTIOBHIO.

FlpakThueckas 3HAYHMOCTE HM3ydeHMs aTMIOBAANLHEX OTI0-
MeHEA BHITEKaeT MpeXJe BCErO H3 TOTG, YTO K HHM ADUYPOUEHHW
POCCHIIA 30JI0TA, IVIATHHH, a1Ma30B, PEAKHX SNEMEKTOB, MECTO-
POMIEHHA MEIH, XeNesa, HUKENs, AHTApPS, YrAs, cTpofiMartepna-
J0B. B nocaefHee BpeMs BLIABISETCH SHAUHTEALHAas DOVIb NOrpe-
GeHHhIX PeuHBIX TOJHH ¥ HX OCaAKOB KAX KOJLIGKTOPOB KPYMHAIX
MeCTOpoMARHHT He:p'ru # Ta3a; OGHAPYKHBAWTCA NDHIHAKK -
TOBHANBHBIX X TOJMLAX, K D
npHypOUeHnt xpynnehume MECTOPOXICHHA 304I0TA, MedH, ypana. -
Flo ocamkaM peK BeyTCHi NOACKH MECTOPOMACHHA NEPBHYHHIX
PR 0, THID AbHOTO H leyroro reHesHca; IO
HHM P MHOFHE Mex
CTBEHHOrO XapaKTepa, MAPOTEXAHYECKOTO c-rpcme:xbcraa HT A

B HsyyeHhe’' aAMIOBHAJBHHIX OTMIOMEHHA KPYRHME BRAaz
siecen JO. A, BuanGunam (1956), T. M. Fopeuwxnm (1961—
1970), B. B. Nokywaesmm (1948), IO. A. Jlappymunum (196},
1963) B. B. JlamaknunM  (1960), K. H. J'lyuamesun (1960),

C. Jlynessin (1967), H. H. Hukoaaepuy (1946), J1 Pyxu-
Huu '(1947—1960), E. B. [Hanmepon (1951, 1961), 7. R. L Allen
(1964, 1965), a taxxe O, A, Aneknneim (1958—1963), B. A,

7



http://www.verypdf.com/tif2pdf/tif2pdf.htm

AnonrosniM (1963), B. I1. Batypuutm (1934) M. A. Beanxa-
goswm (1955), H. . Kapramostm (1961), B. A. Kysnetosum
(1964—1971), A. A. Jlasapenxo (1964), H. Y. Makxaseesum
(1955) I A. Maxcumosuuem (1955), B. E. Pacunok (1961),

C Pomxoeum  (1960), H. M. Crpaxosum  (1954—1957),

Tpodumossim (1960, 1961), J. B. Mertie (1958), G. Philip
(1959) P.S. Smith (1941), M. S. Taggart, A. D. Kaiser (1960),
J. S. Webb ¢ corpyannxamu (1963—1968) u MHOTHMU APYTHMHU.

AHAAH3 JHTEPAaTYDH, AOCBAIMEHHON a/LIIOBHIO, NOKAILBAET,
WTO, HECMOTPA Ha 3HAUHTEbHbIA TNPOrpecc B HIYYEHHH PEYHBIX
OCajKoB, A0 CHX HOp OCTAKTCA Manopaapaﬁm‘amlumﬂ Feoxnumu-
YeCKHe ACTNEKTHl aJI0BHAJBHOIO JHTOIEHe3a. K HHM OTHOCATCA
TeOxX! xapa PEYHEX O Gopmupyio-
HWUXCR B PA3AHYHHX q;auna.nbﬂux YCHOBHAX; BLIICHEHHE 3aKOHO-
Mepﬂoc'rex‘a pacnpeniesleHus 3J€MEeHTOB 10 TeHeTHHeCKHM M JHTO-
JIOTHYECKHM THNAM PedYHbX OCAAKOB # HX COCTaBJIAIOWIUM; onpe-
ReneHne ocoGEHHOCTe! MHUTpawnu 3.v|emem'oa H HX COEXMHEHHI
npH PeYHoM Tep peobp _0CAfKOB,
T. € p Quthe aARi0BUS WA pas-
JHUYHBIX 3TallaX, B Pa3HHX YC/NOBHAX M 06CTaHOBKAX aJJIIOBHAJb-
HOro JIUTOreHesa. .

B uHTepnpeTaudH NpOLECCOE. W NPOAYKTOB A/MIOBHAABLHOTO

JiHTOreHesa npeoﬁ.nanaer TIOAXO0A © MO3HIMY MeXaHHYeCKOTO Ha-
KomaeHus ocankos, He yum‘usalo'rcx pasHOOGpasKbie XHMHUe-
ckue TENHe,
HX CBASb ¢ AMATEHETHYECKHMI, SIHTCHETHIECKHMH MPOLECCAMA
R THOEpreHsbiM MHHepanooGpasoBaHueM. BMecre ¢ TeM XuMH-
HecKHe B p HHH
psaga aJlJllOBHaJlBHHX u aMlOBHaJIbHG I(eJleDBHX Mec’mpox(ne-
Hult Xenesumx pyA, MenH, HocOPHTOB, BTOPHYHEX poccHIneR
30J10Ta, a H3YYeHHe HX NPOAYKTOB JIEKHT B OCHOBE pAna reoxu-
MRP™ECKHX NOHCKa MO peqHLIM
ocanKaM,

Henooueﬂxn TEOXHMHYECKUX acNEKTOB AAJIOBHANBHOrO JINTO-
renesa He MO3BOJNAET B NONHON Mepe HCROAb3OBAThH BCIO HHPOP-
Man¥io nancorecXuMHIECKoro, naneoreorpad)ﬂqeckoro H HOHCKO-
BOTO xapax’repa, B4NI0EHRYI0 B BELIECTBEHHOM COCTABE PEIHBIX
ocaakoB. HemocTatouHo pa3apa6oTaubt KPHTEPUH AMATHOCTHKH W

0CazKoB P 1HMOB AJUIIOBHS, pacilH(poBii
q:aunﬁ APEBRUX PCHHBIX i, pact an.
MEPHIMALNAABHBIX mnux.
Mavtas nsy S7EMEHTOB B
PeqHBIX OoCaaKax He nae’r BO3MOXHOCTH pellaTh B noauoft Mepe
no IBHOH P H aJVIOBHA M MPOTHO3A HO-

A63UBX HCKONaeMHX. OCTAOTCA MAO HayueHHOR npoGaeMa KoH-
USHTPATOPOD SJRMENTOR B AMMIOBHH K HX HCOMB3OBAHAR B Ka-
4ecTBe H TOYHO no
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BBISIBJIEHHIO PEOXMMHAYECKON COEUHPHKH 2/TIOBHANBHHX NPORYK-
. TOB Kax COCTaBHON 9acTH CHCTEMbE «BOAHAA MACCa — OCaAOK» H
reoXHMHUECKAX 0COGEHHOCTEH aJJIIOBHABHOrO JIHTOTEHESa B npo-
1ecCax BHIBeTPHBAHHMA H KOHTHHEHTAJABHOrC nopo)loodpasonalmﬁ.
Msyqeﬂne TeOXHMHYECKHX ﬂpOGIIEM ‘ANNIOBAANBHOTG JIHTOrE-
He3a OTXKpHIBAET Goablne TNePCNeKTHBEl B PACKPHITAH MAaJOH3Y-
YEHHBIX CTOPOH KOHTHHEHTAJbHOrO ﬂOpOI(DﬂGpBBOBaHHX; B Ofpe-
JeNeHHH naneoreorpaqmqecxux H NanecreoXHMUIECKUX yCJlOBHﬁ
topMEpOBaHEA NOTPEGRHHOTO AJIIOBHA; B Pa3padoTKe KPHTEDHED
pasneneHus OXHOPOAHBIX TOMLL PEYHOro, 03EPHOro, AIOBHOIIA-
HHAJILHOTO H CMEUWIAHHOTO  (03€PHO-a/IIOBHANBHOrO, A/IIOBHAIb-
HO-AEM5TOBONO H T. 1.} FeHesHca; B CTpaTHrpadhuueckol Koppeas-
WA OCAJKOB; BHIACHEHHH CTPOCHHA H COCTAaBA MHUTAMIIKX NPOBHH-
upfl ¥ FEONOTHYECKHX (OPMAIA; B ONPERE]eHHR FAYCHHB 3pO-
3HOHHOTO cpesa norpeGeHHEX HHTPY3Ril, nepexpm‘ux gexnoM
H;

a Tep) PHH DeuHH; B H3Y-
wenmu & TeoxX! p H TeppHTO-
puit B it XH X LeasX, a TAKKE B

TEOXMMAYSCKHX NMOUCKAX THOJIe3IHBIX HCKOTIAeMblX.

Tay6okoe TeOXHMHUYECKOe H3YYEHHE ANTIOBHANBHBIX OTAOKE-
Ha#l, KoTOpoe He Ghlno BOMOMKHHIM JI0 PACKPHTHA o6IEX reoao-
THUCCKHX PeUHBIX OCARKOB, sIB-
ASeTCH HOBEIM 3TANOM B nayuenuu AITIOBHS H €T0 BEUECTBERHOND
cocrasa.

B npennaraemoii paGote, sBrsmionieficss N0 CYIIeCTBY NepBoi
TIONHTKOM 060GIEHNA reOXHMUGECKAX RAHHHX  AJIIOBHAJLHOTO
JIKTOTeHe3a, Ha NPHMepe pednHX ocankoB faccefina uenpa nana
IeTATbHAA JIHTOTEO: HKA aJlJTIOBHALHEIX
KOMIIGKCOB B PASPe3¢ HEOreH-HCTBEPTHUHOR TOALLM, KOTOPas BO
MHOTOM CTyXHT CTPATOTHIOM 11 Pycckoli TaaTdopMul B 1e10M
H peuHble OTMIONKEHHs KOTOPOH npecTaniens HauGosee NOAHO U
CBA3AHM C Pa3HOOGPAIHHMH YCIOBHAMU UETBEDTHUHOrO JHTOTe-
Hesa. Brepemie moXasansi reOXMMHueCKHe OCOGEHHOCTH $opMa-
POBAHHA AJMIOBHS B NEPULISUMAJBHEX YCHOBHAX, BHENEHH H
OXapax’ DalMM M THIH ANTIOBHANB-
HOI'D JIHTOTEHesa, nu{pmu OCHOBHBIE ~3aKOHOMEPHOCTH ABY-
(epesUMaLAN XHMHIECKHX /EMEHTOB HAa DA3AHURBIX STanax JH-
TOreHesa, Pa3paGoTaHu reOXHMHYECKHE KPHTEDHH AAR PEKOH-
CTPYKUUK naneocpen norpebemnoro asmopus. Ha ocnope saxo-
HOMEpHOCTeH HpPOCTPAHCTBEHHOH  AWPPEpPeHIHAUHE STEMEHTOB

ZaHo T TEPPHTOPHH, OXAPAKTEPH-
30BaHa SBOJIOLHS COCTABA PEeYHBIX OCAaJKOB Ha npO'I‘iﬂKeHHﬂ
anTponorena. C PEURBIX

APYTHX T HX THIIOB HOPOX oJl-

YEPKHYTH chelHduuecKHe YePpTH TeOXHMHEH AJNIOBHANLHOTO JAN-
TOTeHE3a H MeCTO €r0 HPOAYKTOR B GOPVHPOBAHHY KOD RHBETPH-
BaHuA.
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EcrectBenHo, He Ha Bce nom-m’me BOHPOCH ecTh MOAHHE OT-

BeTH. I10 < TeM, ¥TQ TP a0ToBES B
uesoM ca6o p pesynnTaTh
# BuBoNN noc.uy)xar ocHoBOH AnT nanbnenmero RayyHoro moHc-
Xa ¥ ‘Hafixyt np p TeoJIOTH-
YECKHX H ADYTHX pabor.

Asrop rayGoxyo 6. K K
Jlykaumesy, y nomouls B n
Pa3pRTHA i pevHsx On TaKKe nphasa-

TeaeH axamemnkam I'. M. Topenxomy u I'. B. Boromonosy 3a ux
COBETHI, NOMOIIL H TOBAPHILECKYI0 NOAXEPXKY B padore. B Bu-

Ba P ero CTamuax —
oT 6. IO aHa 9eCKHX pabor — roBapHILA-
MH H IOMOIHHKAMH 6uumn E, I1. Malmep. B. K. Jlyxaues, B. ®.

. IetyxoBa,

JL U. Mameeaa, B A Kouanes, A JI )nynuuuxaﬂ, A A Co-

J.H M WA I asckas, U. P. Tpaues-
ckad, I. A. llnmxo, B. I1. Moxeiixa, T' A. fluxoscxas, A. . Ha-
ponenkas, JI. H. DomenKo # IpYTHE COTPYRAHHKMA HHCTHTYTE, KOTO-
PHX aBTOP HCKpeHHe GAaroRapHT.
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Taacal

CTPOEHHE AJLJIIOBHAJIbHBIX CBHT
HEOTEH-YETBEPTHYHOM TONIMH

BACCEMHA JTHENPA
B fin. Xuenpa B mp BCCP ox uromans 1204
Thie. k4% (58% Tepp pecnyGanku), KOKHEE
10T otpora_Besop TPAAH, 3allafnsle CIIOHH
M i '-laCTb Gac-
cejina), llentpaabHo-Bep yio n Op M
paBHHHE (uenTpanbuas), [T n T Ri3-

MeHHOCTH (loxHas wacte). Ha ore on rpamuuut ¢ Boamnckod
BOSBHINEHHOCTEI0 B YKpanucknM Maccusom. CeBephas uacth
34

210 M, ueH'rpanwaﬂ — 200—150 W I0XKHag — 150—]00 M

3meci Ane
nonaoﬂu Be.'mpyccx(aﬂ rpmxa (¢ pafiomamu: Oplllﬂ!-lo Mormtex-

cKoe nato  Llexrpanbio-Bep p py

croe Ionecee (I1; M pas-
HuHa u 1] I ). Otn H paﬁonu HMeloT
CBOM OCOGERHOCTH TeOJIOTHIECKOTO CTpOGHHﬂ W Pa3BHTHA TAY-
GHHALIX 30H, ToMmE, penbed. H coBpe-
MeHHHX q)nsnxo reorpaduaecKuy mp ‘HKa

npusenena B paborax B. A. Tementresa (1960) u gp. Haxe
KPATKO OXapaKTePH3YeM Peo/iordvYecKHe YCIOBHA TEPPHTOPHH
GacceliHa.

Teonoruiueckoe cTpoense rayGuuHmX 3od. OCHOBHBIE Ie0J0-
CO-TEXTOHHYECKHE CTPYKTYDPH DETHORAABHOTO XapaxTepa Ha Tep-
EHTOPHH Gaccefina — sanagnas  vacts MockoBckolt = Bnafwsh,

enopyceko-J1 Maccus, I u I cen-
N0BHHM, TIpunATCKas BNaX##a H YKpaWHCKHA nun‘ B ux npene-
MaX BHISIBJEHE! CTPYKTYPH BTOPOro i G0Jiee BHCOKOro HOPFAKA.
Mpunarckan Buaxuia oTaeneka or Bexopycero-JlnToscKoro Mac-
CHBa, I'OMeNbLCKOR CEN/OBHNHE M YKPAUHCKOrO IIHTa XPYNHHIMH
TyGHHHMME PA3JIOMaMH.

Kprcrannngecknit ¢ 3ameraeT Ha ray x 1000—
6000 # (IIpunarckas Bnam—ma) 500—700 (Tomenbckas ceano-
BuBa), 30—50 & (MHkameBHICKHA BHCTYN) H BEIXOMMT Ha II0-

u
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BepxuocTh (VKpaHuckuft mut). O cloed rieficamu, Ksapuu-
TaM¥, KPHCTA/IMYECKHMH CRAHNAMY, TPAHUTAMH, AHOPHTAME H
APYTHMH NOpOnaMH, OTHOCHMMWMH K apXeio X npoteposoio (E. M.
Maxaun, 1952; A. M. Tlan, 1962 & ap.).
Ocajo4nas TOMIA COMKeHA IUHPOKHM KOMIIEKCOM OPON pas-
JIIHHOTO JTONOTAYECKORO COCTABa, q:opmnposanmnxcn B paano-
Xy 3nech B ocamou-
Hble @ ByJKaHorensnse nopoast (A. C. MaxHa’q. H. B. Beperen-
aukos, 1970), sdpysHsL, necyaHHKH H JIaMHHADHTOBBEG TAHHM
soxeMGpust * (A. C. Maxnau, 1958); oT0KeHHs AeBOHa, mpef-
CT4B/CHHBIC NECTPOUBETHHMH NECYAHHKAMH, MEDIeNAMH, Kap6o-
ATHHIMH H COJIeHOCHBIMH TIOPOIAMH, ¢ KOTOPHMU CBASAHH KPyIl-
Hule MecTopoxaerHa conedl H Hedra (I. B. Boromomos, 1946;
B. K. Tony6uog, A. C. Maxnau, 1961; A. C. Maxnaa u ap., 1966);
#3BECTHAKAMH, MEPTeii, [MIHHH, HECHAHHKH C MPOCHOAMH Yras
a Takxe IOpCKHE H
{Meprean, Mei, neck
Ha cknonax l'lo.neccxoii # ToMeabCKoli cefIoBuH ¥ YKpamH-
CKOFO IHTA nox H OCANKAMH Ha
HeGOoMBIINX rnyém-lax, a B JOJHHAX Jlﬂenpa, Coka » Topain
Ha JHEBHON TNOBEDXHOCTH BCTPEYAIOTCA TPETHIHHE OTJIONEHHA.

naneorenonue OCaAKH np TpenMy! neckaMu

O H X 0 $pycoB (MONHOCTLIO A0
150 My Heureuonue — TIeCKaMH B MOAOINBE A TAHHAMH H CYIHH-
KaMH B Kpobae (10 60 x). O i0 HEOTEHOBHIX

Wit SABASIETCA HX KEBTOBHIA, 03EPHO-A/OBHABHBI B aAMIOBH-
anbueth resesuc. Ilpa sToM HeoreHOBHWe NpaioAuHbl Saccefina
Muenpa npocTpaHCTBEHHO 6MSKH COBDEMEHHOR peuHofi cerH
{puc. 1). Anmosrk u peunne ao/mnxb Juenpa, IpunaTd 1 Apyrax
PeK_#MeIOT yHACJeNOBAHHMA XapaKTep Pa3BHTHS.

KonTakTh! HEOTeHOBEIX M YETBEPTHYHHX NOPOA ¥3-38 GIUIOCTH

cocTasa crmmxennh He Bcer).xa YeTKHe, TPaHHNH HX 334aCTYR

arHyHbl, 9T0 10 AOCTAHOBKH  CHEUHALHEX
reoxumuqeckux uccnenoaaﬂuﬁ AMMOBHA, PESYJILTATH  KOTOPHIX
H3N0KEHR! HHXKeE.

Onucaunie OTA0XKEHHA, KaK NPaBHIO, 3a/AeralT Ha SHauH-
TEABHBIX FAyOUHAX K HE OXA3KBANH H HE OKA3WBRIOT BAHSAHHA Ha
COCT4B /LIIOBHANBHLIX OTAOMKEHHH paccMaTpMBaeMoif TOMILH.
Onnaxo B OTASILHEIX MECTaX HX BJIHSHHE O4eBUAHO. B wacTHOCTH,
BLIXOAM H3BEPXEHHHX H MeTaMOP(HUECKHX TIOPOJ B BEPXOBBAX
Y6optn, Croeuntr, Kenosu M APYrHX npasbix Nputokos Ilpu-
naty (B. A, Kysnenos, 19656) CymecTBEHHO CKASHBAIOTCA HA
JIMTONOTHYECKHX M reOXHMHYECKHX OCOGEHHOCTAX PEUHMIX Heore-
HOBHIX H COBDEMEHHHX OCAZKOB IOXKHOM HacTH Be.'mpyccxoro
Tlonecss.

B ceseprol uacru Hacceiina (a0 wwupota r. Moruiesa) orao:

" EHHN IeBOHA BEHHO HeTBePTHURBIMH

12
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ocagKaMt, 2 6aHs Opurn oM BHXOAAT Ha NOBEPXHOCTH, oopasyx
nopor & pycae JlHenpa.

MenoBbe MOPOALI 3a7€ral0T HA HEGOMBIIUX rnmelax. ABAA-
#ich MOZOINBOY YETBEPTAYHBIX OCAKKOB HA WHMPOTAX MEXAY Morn-
JeBoy H PorauesoM. B pafe MECT OHH BHIXOXAT Ha RHEBHYIO HO-
BepxHocTb 1o SeperaM Huenpa it Coxa. OTTOpKEeHUN 3THX ROPOA
IIHPOKO PACHPOCTPaHeHH B UETBEPTHHUHOA ToMme, OCoBeHHO B
Munckoi B Morkaesceoii ofaactaX. PasMuiB maneorcHOBHX M
HeOoreHoOBHIX NOPOA ONpeAenser MHHepaJleHl:l COCTAB HAMKHEYeT-
BePTHYHHX H COBPEMEHHHEX ocafkon Huenpa.

GAOMKH MECTHBIX YTOMbHKX
HOPOX OTMe4aloTCs B COCTABe YETBEPTAYHBIX JICAHHKOBHX H q)lll(lv
BHOTMANHABHEX H CBASAHWHX C HEME O3EPHBX W A/MIOBHANL-
HuIX XIOPHA-
HO-HATPHEBHX BOX, NPAYP # BHL
XOASUHE B ZonuHAX [ITHun ([‘nycx) l’lpunxm (03 YapHoukoe)
M OPYTHX PeK, BIAHHIOT na XHMH3IM BOJ, PEK H 03€PHO-CTAPHYHBIX

Ha cocras ‘0 KOMI‘[JIEKCZ KOJI.I(OHAHDﬁ gac-
TH P! H cTap Mecrax. B Bep-
XOBbHX TMpunsta u l-maoubﬁx I‘ophmu n CTBHIH B COBPEMCHHOM
ANJMIOBHH BCTPEYAIOTCR NPECHOBOAHHIE JIYTOBHE MEPresH, reHeTH-
4ECKA CBASAHHBE C Pa3rpysKodl kap BOA H3

N a Y4aCTKH HH'

anmosus (Bepxossa Topuuu) —c suxonaun BOJA M3 30H -rex-ro-
anecmx Hapyr.ueunn noxemSpuiacmx o6pasosanuil.

il Ha p 2aHTPOMOTeHOBO~
ro peubed)a i Aen fiHa noxasa-
Ho B paGorax B. HW. Ipumura (1969), 3 A Iopeanka (1958,
1960). OfHaxo B 3TuX paGoTax Poab HEOTEXTOHHUECKOrO PAKTOPA
B PASBHTHH DEMHBIX NOJHH, B CBETE NOCACHAHHX HCCAEAOBAHHY
T. 1. T'opeuxoro (1970), nepeouenena.

TPOEHHE qenep'mqnou TOAIM. Oﬁu.zan MOH(HOCTB '-XETBEPTH'!-
HOTO Aot 260—
100 & & npenenax Benupyocxoifl rpsast fo 30—0 & Ha I'lo.uecbe i

CKAOHAX VK| mATa.

Pagibie HCCICROBATENH BBASASIOT B HEl OTNOKEHHA OT ORHO-
ro xo mecta oneaenennit (I'. M. Topenxuft, 1970; B. U. 'pomos,
K. Y. Jlykames, JI. H. Bosusuyk, 1968; I'. ®. Mupunnx, 1929;
A, M. MocksuTun, 1954; TT, A. TyTkosekait, 1925; M. M. Llaneuko,
H. A. Maxnay, 1959}, Apx 5TOM HX TPAHHNE DPOBOAATCS NO-pas-
Homy. Ha pasnuyuit » oueHKe KOAMYECTBA M OAOIaZeli PAcCIpo-

<Tp i TMOXXOA K HHTep-
p MeXJIeN p H, cite-

JIOBATENBHO, MACMITAG0B AJTIOBHANLHOIO, THTOTERE3a,
B BpeMs HeT HeTBEPTHYHON cTpa-

THTpaPHIECKOH MIKa/IL HE TOJAbKO AAA QAaHHOK TEPPHTOPYH, HO H
ans Pyccxok naathopMul B HesoM. ABTOp cunTaeT Goaee uede-
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6p T JeTAIHIND yio wKany,

HYI0 Ha CTpATOT X pasp B pas-
paGoraunyio H. A. Maxuaw, 3. A. Jlepkosud, E. IT. Manaep n
apyramu (1970).

Huxueuerse pPTHuUHHE OTJIOXKEHHSA, TpeAaeAHMKO
BhHIE € BHJIb]
70M, HayMaHTAHCKHMH  CJOSMH H T. J) OCAAKH BCTpENEHE B
pafione CrapoGuua, [Tuncka, Maxapusueh, Bopucosa, Hofpyma u
1p. OHH CIOKEHH OICPHHMH TIHHAMH, AAMOBHANLHEMY fieCKaMu
¢ pacTH oc npHyp: MH K TIOTp
yl‘le6JlElll‘lﬁM PEYHBIX ROAMH # JAPYrHM NOHHXEHdSM paHHeyeT-
BepPTHYHEOTO peabeda, KaONKHOBLMH TAHHAMH H APEecBOf H3Bep-
JKeHHHIX NOPOA, 3a/eralolix B OCHOBAHBH HaANOHMEHHNX Teppac
Topuitin u ee nprrokos. [IpefneAHAKOBEE AJII0BHAEHEIE OCANKH
OOGLMHEO BCTPEYaloTes B CKBAXKHHAX, PeXe OGHAKAIOTCS Ha NO-
BEPXHOCTH (B TOM WHCJe OTKPHTHE HaMu paspestr y 1, sopen,

Py , [prne). N Tb TP, He
npesumuer 33 m.

HH)KHe‘(E’TBEPTK‘lHHe JIEAHHKOBEIE OTJOMEHHs npenc’rasnenu
OcajKaMH nBYX Py o { nepeok
’ﬂOJIDBHHb! ;(pemlex'a SNOXH,

BTOPOi#

BpeBHel anoxn, oxcxoe, MHH-

BaNYHHM H TeM-

Ho-ceporo H 3€JICHOBATO-CEpOoro uBeTa. Xapax‘repﬂaﬂ 0COGEHHOCTD

OTXOXeHHA: a) OGHAHe OTTOPXKEHIEB H oﬁnom(on MECTHBIX

[JoYeTBEPTHYHMIX NOPOA (B HsBe-

CTHAKOB, MepreJieit H Mena B NepRoli MopeHe, Tpe-rxm:ux RECKOB

H IMEH BO BTOPOf), 6) Haamune 06.’10»41{05 H3BEPIKEHHBIX H METa-

X nopox, ¢o Cxa # aHa Baarni-

cKoro MODSL, B} OueHb BJIOXas cop’mponxa Marepuana. O6mas
MDII.(\:HDCTE oTnoxenni 10 130 &

KOro 0. COXp JHIL B
nepeymyﬁ.ueaﬂux ‘lﬂCTﬂx paHuelle‘rnep'quoro pe.ubed)a B yacT-
HocTH B A -Konucexo! JPEBHEr0 Pa3Mpi-
B3, 4 IAPOKO pacnp

Ya TEpPHTOPHH 6Gacceina. Ilamme fIOCAEHETO npeMeHn [4:35: G5
TEABCTBYIOT 0 60/iee I0KHOM €r0 DAaSBHTHH, 4eM 5TO yCMaTpHBa-
Joch panee M. M. Lanenxo, B. M. Fpuauuey, B. H. 'yperam..
O6HYBO 3a/1€raloT $TH OTHOMKEHHA Ha Iy6nEax 1o 160 4.

Ocapun ue)xny y ) I K — Ha-
MK BTOpOR

TIOJOBHHEL npenﬂen 3MOXH, FIOHI-MHHY, ) —
B Iloguenposbe Gonee ueM B 20 MeCTax H CAOKEHH osepnumx H
- ANTIOBAANBHBMHA Y P u Topda-
mH. Xap p HX THOCTB,

H OCAIKOB BBEpX
no paspeay. ‘Makcumannian ‘MOWHOCTH ocanKos 20 K.
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K cpeaneueTBePTHUHHM OTHOCHTCH MEXNGNHHKO-
Bhle ANeKCAHAPHACKOTO X n nen-

E 0 Bo3pacra o6p

Anexcanppai (nepnoft. penHedt I0OXH, JUX-
p MEX npen-
CTaBAEHH (IOBHOTAKHANLHEMHA, 03EPHHMH H ANIIOBHANLHHME
DeCKaMH, Cyr/IHHKAMY B FAHHaMd C OPOCTOAMH TOPHAHHKOB M
Meprenefi o6uei MOHIHOCTDIO B0 25 &. BCRDPHTH OHH CKBAKUHAMH
B pafionax 1 Boposasus, UepHopywbe, Cayus u Apyrx
(K. Y. Jiykawmes, JI. H. Bosnagyx,” 1968; M.M. [lanenxo, E. [1.
Manupep, 1968; M."M. Llanenko k H. A. Maxsay, 1959), a raixe
BHIXOAAT HAa NOBEPXHOCTb Oams K. Manas Anexcammpus (H. A:

Maxnay, E. T1. Mauznep, B. A. Kysseuos, 1969).
Hueup8sckue - MOPEHHbE OTIOKEHHT — KeNTOBATHE, Bypo-
cepHle BaJyHHBIe CYTIHHKH M CYNECH — IIMPOKG PAa3BHTH Ha Tep-
putopanr Gaccefina, o6xaxeHy B 06pwBax Geperos Juenpa, Ipu-
NATH B APYrHX peK. Mx MommocTs koseGnercss ot 15—20 u B
cepepHOM Ro 10 # B ioxnoM ITognenposbe. [l HAX XapaKTepro
HOBHILIEHHOE CofepKanue 0GNOMKOB KEMOPHACKHX, CHAYPHACKHR,

MUH,

X, B CTeleny HEXHX KapOORATHBIX MOPOL.
Ocanmiu 0 BO3pacTa POCIABLCKHE,
Mex. BTOpO# CpefHed IMOXH) BCTPEUEHH! HA

noBepxHocTH B nonuHe Jrenpa (lknos, an. CMéranka, Cuaopo-
suun, Kpacuan [y6pasa, Piabpuk), a TakKe B CKBAXKHHAX CeBep-
Holt gacTk gonuHu [Ipunati. OTAOKEHHT — B OCHOBHOM TIECKH H
cymecH, pexte TOPGAHMKH: 03ePHOTO H ANTIOBHANBHOTO TeHE3NCa
{B. A. Kysuenos, E. I1. Mauaep, 1970). Ux momsocts 15—30 4.
O6pasoBaHHs COMCKOro (MOCKOBCKONO OJIENEHEHHA BTOPOH

D AMOXH, H3BECTHH B JAOMHHAX

Huenpa (an. Bopxos, Beperopas CaroGoma), Bepesunnt (Bopn-
<o), Ipunatu_(ITerpuros, Mosupn), Slceanapt (Iuscex, Jorn-
z.)um;), Hriun (Tayek), Cayun {r. . CTapo6us H B IPYrHX MeCTax.

HH

GypLIMH Cy ey Hx xa-
: 0 — loup pacnpocTpayenie 06JIOMKOB
D H Xa 6 H BbiBeTpe-
JIOCTh NO < AKKYMYNs-

p P
uaaMH. Momaocrs ocankos 10—30 #. MopeHHEM oTOXeHRAM
COMYTCTBYIOT BOAHO-IEAHHKOBHE H 0O3ePHLIE OCAfikid BPEMeH Ha-
CTYNaHHA H OTCTYNanHA YKaSaHHHX JIeAHWKOB, C/OMKEHHHe nec-
KaMH H IERTOUHHIMH ITHHAMYE MOWEOCTHIO 10 30 4. .
BepxmeueTrepTHUMNH e OTMONKeRHA NPEACTABICHH MY~
PABHHCKHMH O3EPHLIME; GOJMOTHHMY M AJUNOBHAJLHMMH, OpLIAH-
CKHMH a ¢ IBHHMH, PYT
ANIOBUAJLHBIME H 03€PHO-aJUIIOBHANBHEIME 0CAAKAMH.
yPaBHH nepaoit moso-
BHHL HOBO# SMOXH, D ) peunnie caoxke-
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CynecsMH, cy u ropdaMH PycAoBOi, mofi-
meuﬂoh # cTapHuHO¥ (hanwi, o3epHie — MepreasiMH B TOPGANR-
KaMH. MOU\HOCTI: 0CafikoB .0 20 . A.YI.YHOBHa.'IbHHe OTNOKEBHA
O6HIHO BCTPEYAIOTCA B CKBAXHHAX B CeBepHol yacTH Gaccefina,
a TaKXKe Ha ROBEPXHOCTH B o6puBax [umenpa (1. Bopxos), Ipu-
nste (1. JopomeBnun, Maxapian) U APYTHX pek. KaBecTHO CBH-
e 30 paspesor 3TOFO BO3PACTA, AETANLHO OXdPAKTEPUIOBAHHLIX
8 padorax A. M. Mocksnrina (1932, 1954), M. M. Llanenxo n

H. A Maxuay (1966), 3. JI. Kpyroyc, . B. A. Kysueuosa, E. I1.
Mamlep (1970) u mpyrmx.

Ha rtepputopun o TpefcTaB-
JieHHO® Op (xa cTanuel, MUk Ha
ceBepe 3aXOAUIO0 B NPELENH Hunﬂenponsﬁ Ero ocanku BpencTas-
JieHH CyNecsiMH 4 INIHHaMK C BalyHaMH. Cero OTCTYNIEHHEM q)Op-
MHEPOBAJTHCH Cpﬂnsﬂﬂrﬂﬁllﬂﬂllblﬂie ﬂECKH H CylecH, cjaraiolHe

H BAHIPH H aAMI0-
BHANTbHBIE O B'ropux Haanoi Tep&ac K stomy
BpEeMEHH OFTHOCATCA ocazku Op! H, 0
naaro, Mosupcko-Bparunckol rpaas n ap. B page pabor
{K. 1. .'Iyx(au.len, I/I. A ﬂoGpononchaﬂ B. K. JIykames, 1966 n
np-) My Ge/IopyceKix
J1eCCOB B BOZ[HBIX ycnoam{x B TOM '-lPlC."le BJIJHOBHaJleDI‘O reHe-
suca.

B Havaze BTOpOﬁ {IOJIOBHHBl BEPXHEMETBEPTHYHOrO BpeMeHH
UPOHCXOANIO (OPMHPOBaKHE aJlmosnx BTOPO HAZNMOAMeHHOA

PP IAEPOKO pACMPOCTP B

Pyrxa (Ban MOJIOT MEXKJAENRH-
KOBbS 2-i NOMOBKHA! MOBON 31IOXH) MEKJNEJHUHAKOBHE OCAAKH OT-
Meyenn 8 noantde Jnenpa (Morunes, Mcrucaasab ¥ A. Bricokoe).
Hx BO3PAaCTHOE TMOAQXKEHHe NOJIHOCTBIO He BLIICHEHO. c ZaHHEIM

P popuuposanue 1 naumo PP

COBPGMEHHHC (I‘OJIOHCHOBHE) OIROMEHHSA npexa-
CTapJeHH O3EpHBIMH, GOJIOTHHMH, 30JIOBBIMH W peuHHMH Ocaj-
xamu. Jins Teppuropun Gaccefina, ocobento Ans Ilodectd, Xapak-
TepHO passuTHE GONOT. Mx mIomaxM COCTABALIOT B BOLOCSOpE
Bepesunrt 24%, Tlpunaru--23 u Coma —12% Tepputopuu.
HauGoabuias 3a6onouentocts s [osecse npuypo'zeﬂa K ROJHHAEM
Topunu (32%), Creuru (28) v Llau (25%

Beuigenniorcs 6on0ta ¥ 3a60M04YeHHblE semm ARATENBHOTO
3aTomlenns — nofimyl [IpHOATH B yCTheB e¢ NPHUTOKOB; MeHee
AAUTEABHOTO 3aronneanx—noﬂuu npmoxon prmu'n-r 3eMaH,

HOAT BOZAMH, — Tep-

pach pex (H. C. J'Iynmmnuu, mH IILHTHHKDB, 1955) UYacro pe-
KH [0 CTIOMIb JOAHHE.

Sonosire nNpHYPOUEHBL K onuse

Mpunary. FeneTnueckast 6AUSOCTh HX HAKOMMEHHE H dopM peab-
eda c ammosnem joxasaxa B paGorax yxamess-{1963).

2. Jam, 24



http://www.verypdf.com/tif2pdf/tif2pdf.htm

Talmu 06pasoM, MO TeOOTHYECKHM YCMOBHAM IosWHA Jnen-
Pa MOXeT OHTh pasfencHa Ha y4aCTKR: OpWanCKaft (rpanmaza
PCOCP — llixi0B) ¢ pasBHTHEM NPOAYKTOB METHPEX-TATH oJe-
JeHeHu# H COOTBETCTBYIOLINX MeXnelHAKOBRH, KpaeBas 30Ha 1o-
caenEero onefeHenus; Moruaesckuft (IlIxnos — Poraues) — Tep-
pmpnn PAacnpOCTPAHEHAA OCAAKOB TPEX-UeTHPEX OJMeleHeHHlt X

TIOWARE o

ocanxoa KINOBHHCKHE (Poraqen—Peqnua) — ¢ ocafKaMH JIBYX
onenesiennii ¥ pegnnxuit yuactox (Pewuna — rpanana YCCP) —
TCPPUTOPHA npenuymecmeﬂﬂo OTAOKEHHN JHENMPOBCKOTO H

0 TPETHIHBIX
mopon. pputopus Ilp 0 ITonecos npeu-
[} B uH-

TeHCHBHHM saboraynBaHHEM.
Vi3 H3N0XEeHHOTr0 BHAHO, NTO AJKIOBHAJbLHMIE OTIOXKEHHH HA-

XOAATCR B PAINHYHBIX CTPATHIP o, H B3aH-
MOOTHOIIEHRAX € OCAAKAMH npymx TeHETHYECKHX THNOB, YTO ON-
T pax 0 COCTaBA.

CoBpeMenntie .'Ia)mmaq:rm 6acceima JIHenpa u MX COCTaBAAIO-
mue — peaved, NOKPoBHHE NOPOAH, NOUBEHHLE H PACTHTEAbHBIE
— Xap PUY LIIHPO‘I‘HOH 30HAJbHOCTbIO, 4TO
onpegenser TApOCe-
TH, peXuma pequro CTOKa, crpoeﬂml pe‘mux )xo.'lpm H cocraBa
X ocanxos («[HIpOSHEPIeTHYCCKRE DECYPCH Benopycenn»,
1957; A. @. Teuxypos, 1951; «[eoxumuyeckne HPOBHHUMH...>,
1969 u ap.).

XapaxrepicTHKA apAOBKANLHLIX KOMIASKCOB
ocaaxos # daumi

B HacToALiee BpeMs JOCTATOYHO AETAJNBHO 0XapaKTepH30BaHH
TOJIOUeHOBHE OCaiAKH pek GacceitHa [wenpa (B. A. Kyaneuos,
1964—1971; B. M, Morys, 1969—1970; M. C. Jlynuuosuy, I1. H.
U.ln'muxnn, 1955), a Taxxe CTpPOeHWE M COCTAB HANMOAMEHHBIX
Teppac (X. A. Apcnanoa u ap., 1971; M. M. Llanenxo, E. [1. Man-
zep, 1968; JI. H. Bosusuyk u np., 1971) Hecmotps na paGorH,
B KOTOpHX onncuaae-rcn ANIOBHE CpejHe- B AMIKHeYeTBepTHYHOTO
Bospacra (K. M. Jlykawes, JI. H. Bosusuyk, 1968; A. 1. Kontes,
1961; JI. T. Tly3anos, B.T. JloGozmenxo, 1967; H. A. Maxuay, 1971;
M. M. Llanenxo, H. A. Maxuay, 1959 u Ap.), B uenom cipoenne
ANMOBHANLHBX TOAW, HX GalKaNbHble H JHTOJOTHYECKHE O0CO-
BeHHOCTH OCTABAJNCH MaJIOHEy'IeHHHMH 3HauMTeNbHEA  yermex
GBI ROCTHTHYT B JlaGopaTopan
TeOXHMHYecKHX mpoGied AH BCCP {1967—1970 rr.), korza yana-
J10Ch BHRIAABUTH, c‘rpa'mrpadmuem(u JNATHPOBATH, A&Th JAHTOJNOrO-
fanuanenyio pany aNJBHS, B TOM
YHCne  BUEpBMe BHSBJCHHHX HA [IOBEpXHOCTH, KOTOPHIM
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cTpatorn: Ma ne HEM
¢ pasHol METANLHOCTH B COBMECTHEX
. asm‘ax apropa ¢ H. A. Maxuav, E. 1. Manaep, B. M. Moryaom,
g Kpyroye (1969—1£971), a takxe » monorpadmn I'. K. I'o-
peuxaro (1970).
Mp KPaTKyIo Xapax pas-
DEe3soB AMIIOBHAMBHHX OCANKOB, KOTOPHE B 7 1oc1|enyloumx TEABAX
JeTaIbHO ¢ mHTOT
Tianeoren-HeoreHOBLlE AJNOBHALHEC OTnox(enuu. Anmoss-
aJbHBIE KOMDJeKCH AaRHOTO BO3pacTa Ha pacx:mmpnsaemou Tep-
PHTOpHH CBA3AHM C OGPBSUBZHHSIMH NOATABCKOR CEpHH MHOUEH-
NAHONEHA H BEPXHErD OMIHTOUeHa,
IMonraBckas cepud B npenenax IMpunsatckolt Baazuuw, ITo-
C.C M ( noap Ha npe
YACTH: HIKHIOIO — HECUAHYI) H BEPXHION — NECTPOUBETHO-INHA-
HECTYIO. Qopunposauﬂe HPKHeH 4acTH CBA3LIBAETCA ¢ HernyGo-
KHMH CTap! norp PeYHbIX
DOMHY, THe Haxannﬂnanncb TYMYCHDOBAHHbE TICCKH H OPraHOTeH-
HEI MaTepHaa, No3fHEee MeTAMODOUSOBARHBIA X0 OYpHX yriek.
neCTpol.lBETHHB TMHB OTJaTaMUCh B MEJKHX NPEeCHOBORHHIX Bac-
cefinax 03€PHO-CTAPHIHOrO M O3@PHOTO THMNE, T. €. oﬁpaaosanﬂe
RONTABCKON CepHH (A0 B KOHTHHEHTANbHLIX YCAOBUSX. Bausxnx
BaCIAKOB HA XapakKTep OTJNOXKEHAR NMOATABCKON ceplm B Hnen-
poBcko-JioKenKol BnasuMHe TpH, . TL
(1968). WM suiaeasercs § annwnnanbnux H OSepHHX csm‘, oT-
HOCHMBIX K HeoreHy, B P o7 OCaAKy

Koaqu, H 03ePHO-CTAp

leaum'l‘

AnmoBaanbitie 03ePHO-3/IAI0BHANBHBIE HEOMeHOBHE IVIMHBI
OTMEYaTCAd B COCenHHX paﬁm—lax [lonbwH  # OTHOCATCA K Tax
HA3HBAEMHEM OSHAKLCKHM NIRCTPOLBETHHM HAAM ¥ TIHHAM, BHIle
KOTOPEIX 3aJIeraer alMioBKa/bias Mawka MpefiefHHKOBbIX OTI0-
xennht (S. Z. Rozycki, 1961 6).

B. A. BopoHa (1967) ykasuiBaert, yTo sajleraiolilie Ha alespH-
Tax xapsxoncl(oro Aapyca ocamm maewr 03ePHO-ATIOBRAILHOE

AeHHe HoaTaB-
cxoit cepan, xapam‘epuayﬂ éonee nos,u.ﬂne 3Tankl Pa3BHTHA TEPPH-
TOPHH. B 10 xe BpemMs, 10 ee MHEHHIO, OHH PASHATCA H OT HAXKHE-
AHTPOTOTEHOBHX OTMOXKeHHH, onxcanuux M. M. llanenxo u H. A.
Maxnay (1959).

. B. Kpamenuunnkosa, M. E. Cuensak (1951) suimensior
CPeAH HOATABCKOM CepHU 3 IPYNOH OCAAKOB — IeAbT, GOMOTHHX
BONOEMOB H MEJKOBOAHKX 03¢p.

Taxam 06pasoM, B TPAKTOBKe MeHeIHCA H (QalMabHEX CpeR
JIMTOTEHe3a, B TOM YHCJAE aJAJIOBHAABLHOTO, HET €JHHOrO BS]‘JIHI.[B;
OTCYTCTBYIOT Hab. pasp p X or

ALHBIM Ha MOMKHO 650 ﬁu

2 19
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TOPOCACANTL paapiTHE PeuHok cetn Gaccedina [lpa-Jnenpa » ua-
JIEOTEH-HEOreHOBOE BPEMS.

HaMu neranbio usywasicss omopHbIA paspes a/1/HOBHA AAHHONO
BpeMenn b obpuse Arenpa Sans 4. CTpany6xa Peynikoro paiio-
Ha, KOTOPbIH HMeeT <aeaywinee CTpoeHue, M.

0,0—0,20 pdQ, no4BeHHO-pACTATENBHLIR CAOM, NECOK.

0,20—2,20 FIMHA nectpousersas (Oenas, cepas, KpacHad, Ma-

fglSINES AMHORAS, KOpHYAEBasm, Oypasi, KeaTasd), NAOTHas,
2 KHpHAA, KOMKOBATON TEKCEYDH.

2,20—3,00 NepecaaMaaHHe MPOCIOLB necka (MomuocTsio 01—

8 cx) n ramn (0,5—7 ox). Tlecox weats, ceposa-
TO-RENTHHL,  OXPHCTHUL Gennfl, MEJKOICPHHCTELR;
TAHHZ CRETIOePan, KelTas, KHDHAS, INOTHAA.
3,00—3,20 IAMHA DECTPOUBETHaA, Kak H B WHTeppane 0,20—
2,20 &, cunbHO OXKeAEIHEHHAN,
3,20-3,70 NECOK cepoBATO-MCATHA, B BepxHe wacTH cepai,
LalP} (Pg, NPt  PaSHosepiwcTl (IpeHMYIliecTReHHO KpYNANIE ¢ (pa-
v EHIMEMA 3ePHAMH), KBAPLEBWS. B OCHOBAHHH npo-
CH0Hi TEMHO-CEPOH TMIMABE MOUHOCTHIO A0 2 ca. Xa-
PAKTEDHA HEACHO BHPAMEHHAR BONMHCTan ¥ MOAOW-
Be 1

3,70—4,00 MeCOK KeATafl ' PAIHOIEPHHCTHA (WDEHMyUIECTREHED

1,alPt(Pg,—N,)P!t ~kpynueh), B Bepxuel wactH Oemwfl, cpeauesephn-

! o CToli. XapaKTepHa AWAroHaAbHAA H KOCASl CAOHC-
QCTb.

4,004,40 HeCOR cBETAO-Cepufl, B OCHOBABHM KenTHE, TPy60-
g < M,
B pepxueit wacTu uHTEpBana neckH GoJee aseBPUTH-
cTHe,
B HEXHeH AHArOHAbHO-KOCOCIOHCTHE.
4,40—4,90 TIECOK CepOBATO-KeATHH H CBETIO-Cephill, CpeiHe- H.
MeCTaMy HBaplE-
BHE ¢ PEAKHME YFIOBATHMH OGNOMKaMH KpeMieh,
caabo

A
#He Kocoll W TODHIONTANLHOR CAOHCTOCTH. ¥ Bepx-
Hero KOHTAKTa2 OTMEJAIOTCH dedeBHleofpasdbe maH-
3u (mMowmocThio 8—10 1 gasnon 16—50 cx) koco-
CNORCTHIX KPYTHOBEPRHUCTHIX fIECKOB.
MecOK APKO-IKEATHA, MeAKHi, KBApUEBHW, TOPHIOH-
%, cnabo TAKRU-
CTHM BEWECTEOM H TAPOOKHCISMH JXenesa. B xpos-
ne nuuiaMe  (MoltHocTsio 5—10 aMu) oTMewawTcs
CBTA0-CEpHIe NAACTAUAEE FTHH,

4,90-5,04
1,al PNyt

5,04—5,05 I/MHA ADKO-KEATas ¢ GYPOBATHIM OTTEHKOM, OXPH-
cran,

5,08—5,25 aNeBDYUT KEATHHA, CIOHCTHI.

5,25-6,15 FAMHA, ausiorwusan HeTeppazy 5,04—5,05 #.

6,15—10,25 NecOK XeATHIl OXPHCTHEN, MECTAMH CepEHI, Metkoaep-

HUCTBI, KBAPHEBH, FOPHIOHTAIBHO-CHOHCTHUR,
10,25—11,55 TIECOK CBETVIO-CpHIfi ¢ 38JEHOBATHN OTTEHKOM, Mel-
A-al Pgz c raayKo-

HETA.
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1, 5]51—15 75 tams reunocepas, uepisa ¢ senenosaTIN orTensOM,

A- KHpHAR,
c'ray; © ABAIAMH (uou.mocrbm 3—20 m K AAHHOR
o
abnoMKl  oyrausmeitea - npenecvmu (n)mnm!l .13
15,76—18,05 1eCOK CepWR ¢ 3eJICHOBATHM OTTEHKOM, PASHOGEPHU-
proPgg™ crui Xpynusih, P
uenuﬁ, npuGperHo-MopeKoft.
18,05—20,00 TIeCOK CepOBATO-3eNeHkit, MEJKO3EPHACTL, AeBPH-
mPght THCTEM, IAAYKOWMT-KBapleshfi, OXHOPONHEM, MOP-

B Hame#i WHTEPHPETAUHH paspes NpPeACTABAEH OCaAKaMH
AMIOBHS, HH3B KOTOPOTO HMeEwT ReTbTOBBIR HOI(BO}UK)-MOPCKDI:I
(unrepsan 15,75—10,25 #), Bepxn — KouTHHeHTaAbANH (10,25
4,90) xapaktep. Briwe Ip paspesy OHH TeEPEXONAT B THNHYHBE
pycaosbe ocanku (4,90—3,20), cMenaeMble 03¢pHO-aJLTIOBHAIL-
KHMH, CTAPHYHBIME 06pasoBankamu (3,20—0,0 x).

B rpaxroske I1. U. dopodeesa i C. C. Manniknua (1969) B
AAHHOM OOHAXEeHHM BHIUE NeCKOB x&pbKOBCKO}‘( CBHTH C DE3KHM
NEepepHBOM 3aJeraleT KORTHHEHTA/bHHE OTJOMKKEeHHH, PH 3ITOM
YepHele TYMYCHpOBaHHKE [IHHB XaTHPYIOTCS KAK OJHTOLUEHOBLIE.
«...ONAHAKOBO ROSMONHEI H DaHHMe CTajHH OJHIONEHA BCKOPE
nocne YXO4a XaPBKOBCKOTO MOPS M MO3NHKEH ONHIrOUeH» (TaM Ke,

cTp. 465). [lna yrounenus BoapacTa  manieoreorpadmueckoi o6-
CTAHOBKH Q)opancaaunﬁ ANITIOBHA Gbum NOCTABJIEHH TeOXHMHYe-
CKHe B raase iI, Jiens-
TOBHI XapakTep OCAAKOB BHTepBana 10 25—15 75 # u noarsep-
JAHMBIUSIC HX OJHTOUGHOBHIN BO3PACT.

AJ[.YIKJBHaJleHe, AeAbTOBLIE OTNOKCHHA BBIAC/ACHH TaKKEe B
obuamennnx o6puisos duempa y jpu. Kpynedxn, [Ilepenenxn.
Hx ctpoesne Reraanno onucano B patore E. Il Manzep, B. A.
KysHneuwona u xp. (1970). .

OTXpHTHe JeNbTOBHX OTIOXKeHMit 8 AaHHoH wacTh IMoguen-
POBbSL 1a€T BO3MOKHOCTB: 1) PacCMaTpHBaTh HX Kak Haubonee
NpeBRHe peyHHle ocaaKe morpeGennoft nommuu  [Tpa-Imenpa,
2) 3an0XeHHe NPA-AHENPOBCKOM DEUHON CeTH OTHOCHTL K OJIM-
rouexy, 3) MPOCHEANTH NEPEXOA ANMOBHS NEABTOBOTO THIA K
THIIHYHO ROJAHHROMY.

Ipeasen-
HHKOBbIE, 6pecrcxora BO3DALTa PEUHLE OCAZKH B NPOUIIOM, BH-
MMO, GMLTH IIHPOKO PACHDOCTPAHEHH, OAHAKO SHAUATENBHO
YHHYTOMEHH HeOQHOKPATHO HACTYNABIIMME JefgWkayy. B Ilo-
JeChe OHM BCTPEUEHB! B CKBAXHHax Gans i Jepepuue Kanunko-
BHUCKOTO paiioHa, L1e npenﬂanneuu TeMHO-GYPHIMH CYIMHHKAMH;
B pafione Crap H Mepre-
nAMH, 06OraleHHEIMY opraunqecxnm semgectson (A. M. Kontes,
l961) # 7. & Ilo nawsein T. K. Topenkoro (1970), smkuenersep-
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THYHbIC 03€PHO-a/MOBHANLHEE OCAAKH OTMEVAIOTCS! B AOMHHE
Mpa-Bep B Gep ALY o . B
Jlax i ponuse Jen o BHaxuBanus. Ha reppuropun
TToabiun NPEeANEAHHKOBHE DEYRHE OCALRH, 3aj€TAWMe HA NO3-
HAHBCKHX TVIMHAX, BCTPEUEHL B NOrPeGeHHHX MO/NMHAX; B lpefe-
aax J1io6, U onk 0TCSA a/TIOBHA/bHbE
JIecCE! HennHcKoro rasuuana (S. Z. Rozycki, 1961 6 u xp.).
Hann6oxkckuili ammoBuit oTMeuaercs Oosee LIHPOKO PAXOM
Heenenosareneit. B wactiocrd, on suigeaserca K. Y. JlykalieBrm
u JI. H. Bosaauyxom (1968) B paitone CrapobuHa, A%, Bepxuee
Bep yaus w gp. M e T, WIQ ¢B OT-
JIeMIbHEIX MECTAX OejOBeXXCKHe (COMOCTABJseMBle ¢ HAaANGOK-
ckumi.— B, K.) rymycHpoBaHHble TIeCKM H CYNeCH, neCuanble

TOP$H, TUTTHH, THe ¢y # Meprean raB-
JIAIOT KK CTap. Sp HHl, TOAY A
AHTPOTIOreHOBOH a/JMOBHAJIBHON CBHTE, KOTOpAR YdacTBYer B
CTPOCHHH MOTD fi Bapsxc p Teppachl paHme-
YETBePTHUHHX pek B M 10BHA

DYy S y L
ercst B 16—20 ». H. A, Maxunau (1961) omuchizaeT peunnie ocanku
97070 BO3pacTa Ha riay6use t07—111 4 Gnus . Crafikn Opuran-
Ckaro pafioda, rae OHH Ip IEHK HIMH TIeCKaMH
H CYNIeCkI0 C NPOCKOSMH IDaBHsL.

Anmopnanbisie OTACKEHHSA AAHAOTO BO3pacTa ONHCHBAIOTCH
kak peneackue I'. V. Topeuxnm (1970}. Mo ycnosnam o6pasosa-
HUA OHH TOAPA3Ae/sIOTCA Ha [MIALHOANAIOBHAALHbE, 03¢pHO-aJa-
JOBHAJBHHE, O3ePHO-CTapHYHRE H COGCTBEHHO aNJOBHAMLHELE.

anuuoannmnnanbﬁue OTNOXKEHUSA, NPeAcTaBAeHHEE rpyduuu

pasHofl H, 4aCTO NPHYP 1

K nor A0KEUR 0 BHIMAXHBAHH,

BCKPHTH CKBAaXKHHOH B pakone Mornaepa (Morunesckuit xeno6

pasmbsa); 1. Crpewuy, r. . Crpewnn x g, Jennckosaun (Crpe-

u Ji "0 BHAAXHBA-

Hug); AA. Yeopuila, X0BKaa (LBe JOXGHHE! JEAHHKOBOTO BRma-
XuBaHun), 6au3 Peynun (Beapuackas MoKOGHHA) H T. 1.

anpno-anmonaa.usﬂue OCAAKH, C/I0XeHHbIE TOHKHMHA TYMYCH-

P H OTMeYeHN B yonuue lnenpa B

ckpaxunax JKI0GHHCKOrO Nonepednnka; B Joaune BepesnHbl —

Mypasnuckoro HonepeuHuKa, rIe oHH 10 TPOCTHPAHHIO TEPeXONT

B 03ep! p TASLHOAJLAOBH-
aJbHHE TIECKH 3TOTO Jce Bospacra. TIpeanoNoRATeNBHO CIORA MO-
TYT GbiTh OTHECEHW HECKH B 6aus 1. m. Oy6p

(M. M. Uanesko, E. [1. Mangep, 1968) u r. 1.
AnnoBHANBEKE OCAIKH BCKPHTH B CKBAXKHHAX POrauesckoro
nonepeyHnka Ha raySmaax 20—40 . [TpeAcrapient oHH MeJKH-

MH R cp py dannn 24 nu
KPYNHMH [IeCKaMHK € Tafnbkoll 6asafibHON (alMH MOLHOCTHIO
3,0 #. Y . Waxor g I 0 BHIAAXH-
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BasHs, COBNA, Ipa-duenpa, anmo-
BHATbHHE OCAIKK cnomenu neckaMu Ganmm pycaa u rpasen 6a-
3a/bHOMO FOPHSOHTAa 0O6me#i -MOIHOCTRIO oOKonw {4 m; Gaus
2. Toactaxe # G — i M cTapmy-
Hol auuil MoIHOCTHIO . 35,6 & B cnaram-r neuencxyxo CBATY
anmosus [pa-Bepeanuu u [Tpa-/nenpa.

Or Tpa-Tlpanaru y a. lle-
CTOBHYH. HpeACTﬂBﬂeHH OHH IAUHOAANIOBHEM; GJIH3 T. HBPOBJIH.
¥ A JoBAAAH — KPYNHO3EDHHCTEHIMH NECKAMHM DPYCAOBOR da-
UMM, a OTNOXenus [Ipa-Croseunn y 4. IOpoBHuH ClOMeHH
KpymHO- H Cp O K0 ApesHero
aamosus IToaecss mo cr npe-~
HMYLIECTBEHHOE PAIBUTHE OCANKOB DYCAOBBIX ¢amm Sonbman
KPYIHOCTD 06/0MKOB B 623a/IbHHX FODH3OHTAX, c1ab0e pacmpo-
CTpaneHHe CTAPHUHKIX Gatlii n HajuuHe Y3KHX TAyGOKMX pewbix
ROMHH.

Monesne uceneposanus 1968—1969 «r. s wuxueM [Toane-
RpoBbe NMO3BOJIHAK ABTOPY BBHISBATE PAJ BHXOUOB aJNOBUA B 06-
phiBax Juenpa Gaua an. dpopen, Xonmeus, prneiﬁlm, Wurom 7
P gaﬁuﬂa or D H Ha-

anHaMe
Baercs LlﬂHHHlﬂl H3y4YeHHH TeOJOTHYECKOro HOMOKEHHH, JHTOMD-
FHUECKHX [IPH3HAKCB H XHMHUYECKOTO COCTaBa OCA/IKOB. LV

B 05 xx toxsee x. Idsopen ofnaxaercs xomnnexc OTAOHE-
Huf, JIEHHMX TOPH3IOHTAMH 6
MOpeH, 03EPHHMH Of CBATEL.
Huxe, Ha rayGune 8,4—20 #, 3aderaer aJ/IOBHAIBHASH, 03EPHO-
anrioBHaNBHAR TOAINA. llllﬂ Hee XapaKTepHO JABYUJIEHHOE CTpoe-
uue. Huxnas u BepXHAA 4aCTH TOJMIMH pHBIlEJKEHH TOPH3QHTOM
¢ OKaThimed, AnA
HaHHOTO pafiona. B HukHed vactu sbmenxmﬁ TPH aAI0BHAM
Hele naykH: 1 — roemscrad, CTapH‘{Hdﬁ (raybuna  20,00—
18,05 #), 1I— (18,05—17,25),
IIT — cynecuanas, crapwmaa (17, 25—16 75); B BepXHedt — ABe
aamosRanbybe Tavkn: IV u V — cynecy # necxky 03epHo-a/IioBH-
anproro o6auka (16,75—11,75 n 11,75-—8,45 &),

B nenoM nauxn XADAKTEPHIYIOTCH YMEHbUIeHHeW paamep-
HOCTH 3€pel BBEPX Ti0 Paspesy, CMeHOf 0CaAKOB PYC/OBOH awii
Ha MOAMEHHYIO K CTAPHURYIO (hAIHK, HAMHYHEM Ga3aAbHLIX TOPH~
30HTOB B OCHOBAHHE, Ocanky cTapﬂq.Hoﬁ $anuy  Ha TIyGHHAX
16,75—17,25 u 19,04—20,00 ua, 0p JIeHHBle TYMY
HBIMH FIHHAMH, HMEIOT TAKKe Mapxxpylomee 3HaYeRHe. ]/Im‘epec»
10, YTO OCafKH HMKHEro MapKUPYIOLIEro CTapHYHOro TOPH3OHTA
CAIOXKEeHs! T[HHOK ¢ 26 TOHKMMH TIDOCHOAMHE CEporo  MenKo-

0 mecka. Berp: Ry a o
20X30 cu n Topda. O JO TAWH RBARIOTCH
PeRKkHe KapGOHATHSIE CTSXEHHS H CTOAGYATas OTREALHOCTHL (pas-
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mepom 6X7 w Bucotolt no 20 cx). Mowwocts raum okoxe 1 ar
Ballte cTapuyHbie TIHHEI MEPEXOAAT B 3aTOHHBE OCAJKH, Hpel-
craBneilnie Nepecnansannem 17 UPOCHOED TEMHO-CEPHIX H YEPHBIX
cymeceit (1,0—,5 cu MOWHOCTH) € MPOCJOAMK CEPOFD MENKOIED-
HHCTOTO KBAPLEROTO TeCKa.

Bospacr l—IIl navex MH PacCMATpHBaeM KaK NpeJeaHHKO-
BE 6! Mo D JaHHBM, OCAAKH Hu(-
HEro CTapuuHOro rOpH3OHTAa — HHMHeawtponoreHossie (H.
Maxnay, C. C. MaHHKHH, E. I MaHnep, 1970) uwan sepxaennﬂo-

. Y. Jop 10. B

O TpelielHHKOBOM BO3PacTe OCAAKOBR, HZ Hamr BarAA, cBH-
ZeTeNbCTBYIOT: 1) CYHIECTBEHHO KBapueBELH COCTAB NECKOB, OTCYT-
CTBHe NONEBHIX UITATOB H OGJIOMKOB FDAaKATA, 2) NOJHIOHANbHAS
OTHEABHOCTL TYMYCHPOBAHHEIX rAWH, 3) oCTaTRy IyGa, 4) nua-
reHeTHYecKAe KapBoHaTtel. B TO ke BpeMs TIMHHEI He ABJIAIOTCS
TeCTPOLBETHHMH, UTO XapakTepRO % naxonena. CmopHocTh
BoO3pacTa JaHHOM 4ACTH paspeaa . Jlsopeu, HMeomled BaxHoe
cTpaTHrpadMIeCcKOE 3HaYCHHe ANA NOHAMAHRA najeoreorpady-
veckoro passutus Ipa-/lnempa, 06yC/AOBH/IA MOCTAaHOBKY CRELtH-
TBHBIX T€OXHMHUECKHR HCCIENOBaHHA (0 HHX CKas3aHo B CaAely-
omed raase).

Has nazek IV ¥ V, OTHOCHMEIX X HanHGOKCKOMY BpeMenH,
TUITHYEH MEPEXOX K OCAAKAM, OTJIAraBUINMCA B NEPHIIALHANDHEIN
TepHOA, CBASAHHAIA ¢ HAacTyNAeHHeM Oepe3HHCKOIO JeAHHKA.
Ocaagn G6enopycckoli MOPEHBI 37eCh OTCYTCTBYIOT. XapaKTepHo
HaJHuAe Pa3MEIBA Ha IpaHHIe HHXHEN W BepxHell qacTed TOAILM.

B naukax [—III npeoGnagatoT Gypiie, deprule H KOPHYHEBLIC
TeHa, IV—V — cBeTyio-cepHe ¢ 3€1€HOBATHIM OTTEHKROM; 910 TaK-
Xe CBUAETeNBCTBYET O PAINHUNHIX KIAAMATHIECKHX YCIOPHSX.

Bsepx no paspeay or I x III u ot IV k V naukam orMeyaetcs
B nesoM D M 3epeH, OTpa-
JKaloliee K Yl THApC 9eCKOM CHIB
HOTOKA, BHANMO, CBASAHHON C HACTYI/IEHHEM MOXOJOLAHMSA.

XOJHHA UMKIHYHGIA XapaKTep CTDOGHHA HHXHEAHTPONIOTe-
HOBOR ALNOBHANEHOR TOJMK OTMEUAETCH 4K TEPPHTOPHH [Toab-
m 3. C. Pysuuxam (S. Z. Rozycki, 1961).
B 2 xx toro-soctounee 1. KpytieAikn B oBpare NOX JIOSBCKHMH
ocapKaMu Ha ray 5,30—7,60 # BCKPHT2 AATIOBH-
anbHasi CBHTa, npeCTaBeitas naepﬂo CTAPHUHBIMH TOHKHMH H
p (rny6ura 5,30
6,52 &), HUXe saneram- crap: cynecs, py
CPeANE3CPHHCTHE NECKH M KPYNHO3SPHACTHE NECKH € KaryHamh
HEOTEHOBHX IIHH §a3a/bHOTO TOPH3OHTA, OTHOCHMbE X GpecTcko-
My mpefensuxosato (6,52—7,60 #). Huxe saneraior menstoso-
4MIIOBHAILABE NECKH H TUHB ONHTOLUEHA.

Ha nparom epery Juenpa s 0,8 xu toro-socrounee 7, IuTne

TIOX ZHEMPOBCKOM MOPEHHOM Cymeckio Ha rayGure 4,50—11,34 x
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BCKDHTA 2JMOBHAJbHAT CBHTA, C/OMEHHAA TPEMS NAUKAMH,
Kaxaas 43 HHX TPEACTAB/eHA UepesOBAHMEM NPOCNOEB MenKmx
NecKOB ¥ cyneceli Ceporo H 3eleHoBato-ceporo usera. Ilecku
KBapUeBbie ¢ OTACABLHEIME 3ePHAMH 10/IEBOTC IINATa W TEMHO-
UBETHHX MHHEPAJOB. B OCHOBAHHM HAYEK OTMEUANTCA TOPHIOKTH
cpeaHe- M KPYNHO3EPHHCTHX neckos. B mpemenax nauex sepun-
CTOCT YMeHbIAeTCH BBEpX TO Paspesy, A Kocas CAOHCTOCTH
CMEHSeTCS ropuacm‘a.nbﬂou Ha ray6une 10  BcTpeuennt ToHKue
HeCcKOoB H)Ke
xompux My-r prnnosepﬂacme necky pyc.nunoﬁ q)amm H Ga-
3a7BHOTO TOPH3IOHTA. ANJIOBHANBHAA TOMA 3a/€TAeT Ha Heore-
HOBLIX IVIHHaX, BHH3 IO Pa3pesy CMeHAeMHX MaNeoreHoBHMH
r/aYKOHHT-KBAPLEBLIMH RECKaMH.
CpoeoGpasen rPaspes HANHEUETBEPTHUHONO ANMOBHA B OOPH-
se Iuenpa y A I pa3pesa AaHo
B pa6ore E. II. Maﬂnep, B A Kyaﬂeuosa, B. K. Jlykawesa,

B. ®. Buuoxyposa (1970). B pa; pesa Ha y
24,6—14,60 % TAAYKOHH
W xa # CBHT, Tep HeCDK‘JlaCHO ryMycnponaH-

HElMA TIHHAME C NPOCIOAMH M JHH3AMA MeCKa TIONTABCKOR ce-
puu. Ha 5TH TIOPOAE, ClaraiollGe CKIOH APeBHEH HHXKHEAHTPO-
norenoBoli mosuHk [Npa-Jlsenpa, ¢ PA3MEIBOM JOXHTCH 2/O-
pHanbHast cBuTa (14,60—11,40 ). Ona caoxena 6a3afsHHMH
KPYHHRMH NeCKaM# ¢ FaxbKOW FPAHNTA H OKATHIIAMH HeoTeHO-
BHIX [VIHH, BBl TPOCIOEB

HHCTHX KBAPU-TIOZIEBOTINATOBHX NIECKOB ¢ KOCOR B TOPHIOHTAID-
Hoft ciioMcTOCTRIO. BBepX MO paspesy NecKH NepeciaHBaiorcd ¢
Cynecho.

Buue (11,20—0,0 &) 3aneraot cynecst GepessicKoro u amen-
POBCKOTD JEMHHKOB M (JIOBHOTISUHANBHEE NECKH, Pa3ieieHHbe
O3CPHBIMH, 03€PHO-a/UTIOBHANBHHMH CYTIECSMH M CYTIMHKAMH
Jloesckoro # Xonmeqcxoro 03ePHHIX BOAOEMOB, HMEBIUHX BpeMe-
HaMH YeTKO p

Bsauuom-uomeune paapesox ﬂuxmeqernepmqﬂom a//moBHA

na. dsopen, Xonmeus, [LIATUE MOKa Ko KOHUA HE PackpHTO. Of-
Haxo GeccnopHo HaJHuHe B OCHOBAHHH TOMINH PEYHHX OCAAKOB,
COOTBETCTBYIOMAX TEMNOMY KAUMATY NHPEMJISAHAKOBES B (OPMH-
POB2BUIHXCA B PYCAOBHX H CTAPHYHBIX YCAOBUAX C HAKOMIEHHEM
opral 0 Beulectsa, Bep 4acTh TOMIIH q)opmpuna-
NaCh IiPH NEPATIAUHAABHAX YCA0BHAX.

TpocTpancTeenHas 6au30cTh K pafioMy AELTOBBIX, osepﬂo-
A/INIOBHANBHBIX H aJMOBHANLHEX —ONMrOUEH-HEOTeHOBRIX OCa-
kos 1. Crtpany6ka, npuyp RanHbX pasp K TaabBe-
ry nonenanxonoﬂ moanHu  (OT AT IL "

T. JloGonenxo, 1967) CBUAETENLCTBYIOT © NPEEMCTBEHHOCTH
pasanmn roauHe Tlpa-[{genpa oT onuroueka Ao meﬂeuemep—
THYHOTO BPeMeH: BKAIOUATENLHO.
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Mpu wactynanHnn GepesSHHCKOro J€AHHKAZ JPeBHAA peyHas
JHONHHA OGB4 NOMKGHHOH CTOX2 TaNsiX BOJX, B KOTOPOI JPOHCKO-
AHAY pasMbiB PEUHEIX OCAAKOB H HAKOIJIEHHE JAEAHHKOBBIX, BO/-
HO-NeIHAKOBHX H IIANHOAANOBHAIbHALIX OTVIONKEHHU.

B ceBepHOR yacTn A0AKHM JiHenpa TaKkke oOHapYXenst HO-
Bhle pa3pesw HIKHeYeTBEPTHUHOTO AMMIOBHA. HampiMep, B paii-
one an. M. Anekcaunpus 1 Konbice 3 cke. 13 na ruy6nue 175,0—
201,6 # BCKPHTH aMHNOBHAJBHLE TOHKOSEDHHCTHIE MECKH ¢ rpa-
BHﬁHO-rMe‘IHHM MaTepHaJOM B OCHOBAHHH, B3aneralmHe nox

C ANNIOBUA 3AeCh ABIAETCA

1) npayp: K mepeyray 0

HD b ANIOBAA B 03ePHO-
SJLTIOBAANS HBIX Ha, 0 3) monsoe yHAY-
TOXenHe GAOPYCCKMM M SepesHHCKUM JCAHHKAMH NPelTeRRIKO-
BHX PEUHBX Hx xapakr p A B pa-

6ore T. . Topeuxoro -(1970).

CpepHeueTBEPTHYHBIE AJNIOBHANBHMeE OTA0KeHES, OTI0sKeHHA
aNeKCaHAPHUHCKOrO aaNIOBHA WHPOKO PacmpocTpane-
#H B npefenax Gaccefina Muenpa M npaseralowpx paiionos Be-
aopyccuu 1 [oasbmu.

K. U J'[yxamea 1 JI. H. Bosasuyx (1968) ommchiBaioT Hx Ha
Yy an ‘-Iepuupylme, Ocxno-

suun, TpaGenxa, Jypapuun, B yr
n Bepeanro x ap. Cpeln Hux onu ‘BHzeanior PYCAOBHe TeCKH ¢
IPaBHAHO-TANEUHbIM Ga3a/BHEIM TODPHIOHTOM, - NOAMEHNEE HJO-
BaThl¢ CYNIMHKH, CTapyuBbie Topdssuky n rarmiy. [lo wmuennio
HecaenosaTeNel, STH ocaAku (oGHie#l MOIIHOCTHIO o 25 M) caa-
Fai0T Torp: Teppacy, BRXOHA-
inyio Ha nOBerHOCTh y 1, Bosieso, OGHnosuqﬂ Ha llnenpe # B
pane Mecr no Bepesune 1 Coxy.

T. Topeuxnt (1970) BEZesseT HHKHe- H BEPXHEKPH-
BHYCKHE aJl CBHTH, afieMble © aneKkcaHapHit-
CKHM BO2PACTOM, B ROAHRE Ilneupa B CKBaWHHAX ¥ A. M. Anex-
cannpud, r. Morunesa, ¢. 3anmpytee, r. JKnobuxa, am. Hoswrl
Caer, Berxuwo, rr. Pesnumt n Jloesa; B foanne Bepesunnt —
y nx. Mypasnl, [Toasso, Kpuuuso; B Ifpanarckom Iloaecse —
6nu3 nn. Konunus, Wecrosuun, r. n. Crapobuua, aa. I0posuan,
JNosasiaw, r. Haporan; 8 oacceiine Coxa — no paGosuuckoMy

DA y. Jina a HEIX CBHT JaHHOro BO3pacra, cia-
ratomux goauns IIpa-Tnenpa, Mpa-Tpunark, [Mpa-Caoseunnt,
11pa-Bepesnbl M APYrHX PeK, XapaKTepHH YETKO BHPaMeHHue
ocafKu PYCIOBOR H CTapHYROA Qaunfi, HaTuyHe GasaJbHLIX TOPH-
30HTOB M WIMPOKO PASBHTHIX KAPGOHATHBIX OT/I0XenAl.

MAHHOI0  MEX. MOFYT 6bITh OTHE-
CeHbl peyHbie K 03ep! TIECKH ¢ OpraHH-
YeCKHMH OCTaTKaMK 6.'ms 1. Msun na rﬁydune 15—26 M, Menko-
3epHHCTHeE TIeCKH C raikKoh y Xyropa 3aMocTbe Ha ryGHRax 2—
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16 &; CynecH B TOHKHE necku 6aus A. Tasoara Ha ray6une 20—
20 ; TYMyCHDOBAHHLE NECKH W TIHHHW, BUAUMO, CTAPHUHOH M
nofimennof (anui y a. Banyra Ha myﬁnﬂe 20—32 # H 1p., onn-
canubie M. M. Ianenxo n H. A. Maxnau (1959).

[To pauubimM CTOPOBO-NLIILLUEBOTO aHAMN3a, ¢ HHMH CBA3AHb
AMMOBHAJbLHBIE H lluenpa
BCKPHITHIE HA rnyﬁnna‘( 36—47 » Gans n. JleGenenxa YKuoGHH-
CKOrU ajiona (H. A. Maxnau, 1961).

. Nyzanos 1 B. I'. Jlooxesko (1967) & socrounci Beno-
pyccnn OTMeualoT osepuo-éonomue OCaAKH, NPHYpOUEHHBE K
Y3KHM 107D CcMenof ¢ ray6H-
wofl THTTHR ¥ Mepreaci Ha cynecb H neckn {(a. [Toamxoswsn Mo-
THIEBCKOK 061( u 1p.). llo nonoxenuio B paspese # CIOPOBO-
HBL P OTHOCATCA K Havaay
JIMXBHHCKOTO ""“" NAWTCA € P
an. Konsich, Buas, l'lanepuﬁ Bopommm. Bo3MOXHO OTHeCEHHe
YKA3aHHOTO KOMINIEKCA K CTAPHYHBIM HAKOMICHHAM.

Peunnie 0CafiXH AaHHOTO BO3PACTAa (MA30BEUKOrO WHTEPTJsi-
uxana) ua Tepputopus [onvuu oxapaktep 3. C. Pyxuu-
xam {S. Z. Rozycki, 1961), BLinensiolmsM HHCTPATHBHBIH H epCT-
pPaTHBHU annioBHit, CHOPMHPOBABIIHE TONMY K3 4 UMKAOTEM C
623a/bHHMH TOPHIORTAMH B # cTap)

HHAMH B KDOBIE Kaxpol nakaoreMst; B. I'ponxosckoi # 10. 3.
(

), OCagKkH p
H cl‘apml{oﬂ Gauni,
# muTepec mp ATIOT pasp AAJ0BHA JaH-
Horo p Ha p b Y AL Manas Ane-
(O pakion) 1 Bp: (P pafiony,

KOTOpbi® ABAAIOTCA ONOpHmME 2as Bewopycckoro IMonsenpopss.
bans A. Manaa Anekcanapus B MatseeBoM PBY a/JioBHa/h-
Hasa TOJINA NpeAcTaBjieHa OCaiKaMH CTBPH‘H:IOI'O BDIIOEME, cao-
KEHRHOrO HECKONbKHMH TOPH3OHTAMH EyllCCEH, THTT!HI H NECKOB.
AnmosnanbHas cBHTa ¢ aach B 4 ¢
oEe MAYKAM B uﬂrepmmax '6,00—6,21; 621—568 568—05 n
suiie 0,6 . AR XKaXnok CTANUH XapaKvepHO HAKOMIeHHe
OCAIKOB PYCIOBOH aludi ¢ 6a3aIbHBIM TOPHIOHTOM, CMEHAEMBIX
BBEPX 1O paspesy HAN CTap: M.
B 3-it craguu ocafxn (alUHH 3ATOHA TEPEXOAAT B THUHYHBIE CTA-
pHuuHsie 06Pa3zoBaHNsA, DPH STOM, Da3BHTHE BOJOEMA HOCHJO UMK-
JHuHB xapaxrep. Buzenserca 5 wiknos (4,56—2,74; 2,74—1,29;
1,29—1,07; 1,07—0,61 1 0,61—0,5). KaxIuili #3 HEX COOTBETCT-
BYeT CTapHile, KOTOpaf HMeJa BHauane MHHEpanbHOE MUTaHHEe
{cyneen), a nosaHee cTana 3apacTaTh U 3a60NAYHBATLCS C HAKOR-
JeHHeM GHOTeHHBIX OTIOKeHHA (THTTHN).

D 3 pabare
H. A Maxnaq, B. A. Kysnenosa, E. [id Manpnep (1976). Hopmm
B NOHAMAHBH JAHHOFO Pa3pesa ABAALTCA KOKA3AHHOCTD anilo-
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BHaJbHOPO TEHE3HCA OCAAKOB, 3 He 03€PHOTO H A/EKCAHIPHICKOTO
a He p 0, KaK 9TO MpHHUMA-
s0ch T ®. MupynEKOM,

Cnoeo6pasio CTpoeHHe AMMOBHANBHOA CBHTH, BCKPHTOR B
obprse [lnenpa na BOCTOuHOR oxpanse A. Bpomnoe (o6m. 7455).
Ona aaneraer Wa rayGuHe 0,8—11,28 » Mexay AHenpobCKoR Mo-
peHHoOR cynecaw ® .ueamnuuu TAHHAMH npeuen oTcTynanus Ge-

el TauKaMy:
] (myéuﬁa 11 28——1050 M) II (1050~9 80) u 111 (9,80—7,70),
HMEIOUHMH 03epHO-aIOBHAABHLH TeHesnc; IV (7,70—6,93),
V (693—6,17), Vl (6,17—4,15) u VII (4,16—2,50) — anmosa-
aJbHHE HOpManbHoro THna, VIII  (2,50—0,8) — croxennan
LePRIIANMANBHHM a/ioBHeM. Kaxaas nauka COZSpXHT He-
CKOJbKO TOPH3ORTOB MECKOB M Cymecedl, OGMYHO C YBeaHYeHHEM
paaMepHOCTH 4acCTHIL BHA3 TIO pa3pe3y H ¢ GasaipHHM rOPU3OH-
TOM PA3HO3EPHACTEIX MECKOB H rajbKH B OCHOBaHHH. B npepenax
I1—VI nayex ot NeCKH, Tp OCagKH NPH-
GpexHoll dauuH ¢ 3aWiCHHEM ¥ OTMYYHBAHHEM MaTepHaJa.
OcoGenHOCTBIO paspesa ABARETCS CMeHa THAp
MHYECKOrO PeXHMa BOJHOTO NOTOKA, NIEPEXOR OT 03EPHO-NEAHHKO-
BBIX BpeMeHH OTCTYTaHHA 0 JIGHHKA K 03ePHO-BJII0-
BHAABHEIM W HOPMAIBHO-A/MIOBNATbHBIM OCAAKaM H Jadee K
HEPHIIRIEANDHEIM n CBA3K ¢ HACT JHENpOB-
CKOTO JiepHHKa. [leTanbHas xap: a3pesa
npaﬁo're E.TI Masgep, B. A. I(yaaeuona (1971)

PaccMatp T. U. Top {1970) Tpax-
TYeTCA Kaxk BHYTP iua. Ha nam
B3rAnA, HANMUHE UAKIHIECKOTO CTPOGRUS TOAULU H ‘Xapakrep ne-
pexosa maueK MOSBOMAIOT OTHOCHTB OCANKH K MEXJEeNHHKOBHM,
4TO NOATBEPAHAOCh CNELHaNbHEMH FeOXHMHUECKHMH HCCAeRoBa-
HHAMH, ONACAHHBIMH BHXKe.

O3epHO-a/IOBHALHBE, ALMOBHANbHLE [MEWACTBIE I Decua-
Hule KOHUa aneKcaH 0 MEX. oTMe-
walTCA TakKe B oBpare y A, CMéranxa, B ofpsine Jlnenpa 6.3
A. Bypoe Opwasnckoro pafiona B BUIe OTTOPKEHNA A1AI0BHANb-
HHX NECKOB, 3a7eTalollero B JHENPOBCKOH MopeHe, B B JNPYTHX
Mecrax.

WxnoBckui aaniosuit. B posune [duenpa annobu-
aJbHbe OTAOKEHAR JAHHOTO BO3PACTa BCTPeweHH 6aus A. [Mamu-
#o Opmanckoro pafiona, TAe oHM npenc-raa.ueuu momsofi (10—
13 ) necuaso-rp rajJedHol To Moru-
J€BCKOro PHO-A/INIOBHANBHBIMH
11leckaMu MOH.IHOCTLIO 15-——2a M, C HEYETKO BHIpaXeHHEMH Ga-
3a/BHEIMA TOPH30NTAMH KPYIOrO NecKa i TpaBuf; y A Kpacuaa
Ily6posa, riae o3epHO-CTAPHYHELIE H 03EPHO-AMMIOBHABHEE NECKH
MOIHOCTbIO KO 70 & caarajot norpeGennyio  Kpacno-HyGpobe-
KYI0 10:KGHHY.
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B AojNHHE Bepesmui AJJI0BHAJIBHBE OTJIOXEHAS OTMeveHbl
6mu3 A Yepueaka Ha raybuue 10—60 w4, ciaras norpeOeHHym
ROJHHY 0 BEINA
prrumaepnnc'rHMu TIRCKAMH H TaJeYHHKOM rlmum)a.n 'llOBﬂﬁ, Bbi-
e HEpPexoAflllEMA B - TOHKHE O03¢pPHO-A/JIOBHANAbLHbBIE IeCKH;
y aa. ¥rau u CraceBka Ha rayGuie 10—22 & ouu npeacrasieHsl
ANJIOBHANDHBIMA TORKO- U BIMH OECKAMH [
¢alum H rpyGHMn necKaMu ¢ ragbKolt 1 BaayHAMKU 6838.’le0]‘0
p PHO-2AIOBH-
anb)mx 3TOr0 Ke 10 Ao 20 a;
y an. Wlantkn, B. Oabumanka, Bepezmm ox-m TnpejCTaBieHH Mes-
KO- H TyMy H ¢ pactu
OCTATKAMH TIECKAMH, aNeBPHTAMH H CANpONCAATANH, TOPHOM,
B py s H CTaPHYHBIX YCJI0-

BHAX.
B nD.'lere OTAOKEHHS JAHHOTO nospacn Bc'rpe'!euu B CcKBa-
0 BHIMaXH-
namm ¢ ocanxamn nepumﬁuﬂam:ﬂo aNMIOBHANIBHOTG H 03€PHO-a-
JIOBHAJBHOTO THNOB, U 8 Iloro c
03EPHOT0 BOZ0eMa, HMEBIIEro HPHIHAKH NPOTOYHOCTH.
2MH AETANbHO H3YNAAHCL a/NIOBHAJILHEE OTIONKEHHA STOM
BO3PaCTa, BHXOAsAIHE Ha ToBepxsocTs y Ulkiosa, Ha npasoi cTo-
pone Huxunuckoro Pea 5 200 4 suiute ero yerss. AnToBmi 3aech
TIpEACTaBACH ABYMS CBHTAMA: OCAjAKaMH NEePHTAALHAJILHOIO TH-
na camanﬂuuu 0 Bpemeﬂem HACTYNAHHS COMCKOTO JeIHHKA, H
TeIJIOTO NePHOIA HIKIOB-
cxoro Mexuxenunxosbﬁ chpoGHoe OMKCaHHe OGHAKeHHA LaHO
B pa6ote H. A. Maxuay, B. A. Kyanenosa, E. IT. Ma)mep (1970).
Hosum B P L paspesa,
3HawenKe ANA MOMMMaMHs passuthn 1lpa-fluenpa s cpenueqer-
BEPTHYHOE BpEMs, ABHJAOCH: a) ONMpeleieHHe WKIOBCKOro (poc-
nannwxoro) nospacra 'ropcbznmx, T0p¢;iHo HIOBHX 0CazKOB, a
MYp 0 HAX HamH-
Goxcmro, Kak npennwlarano% pauee' 6) ycrauoBIeHHe anmio-
BHAJNBLHOTO (CTAPHYHOrO), a He GONOTHOTO TeHesHCa HH3OB pad-
pe3a, CBASAHHBIX ¢ MAKCHMYMOM NOTENJCHHS B MEK.IeIHHKOBbE;
B) NPOCAEKHBAHHE BBEDPX IO Pa3pesy Nepexola OT HOPMAJLHO-
aNIOBHANBHHX OCANKOB K IIARROALMOBHANLHLM OTJOKEHHSM,
tHOPMHPOBABILAMCSA B NEPHOA HACTYIEHHA COMCKOTO 016 lCHEHHUA.
OCA/IKAM 03epa ¢ Hp H PeuHod TH AaHHOTO
1OSDACTA MOKET GMTL OTHECEHO OGHaXeHHe GAH3 1. Beperonan
C.'xoﬁona Peunnxoro pafona.

XapakTep GOAOTHHIX H
o6HapyXxeds B Rapbepe
n. Conoahes Xy'rop, B oapare "6z 1, Ieopeu u y Kiaabuma
3pe3 z. b
Pe'muxorc pai’mua (o6n. 71) TIPEACTABACHHB il qJJlKJBHQI"Iﬁuﬂath-
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KbIMH mecKaMu comckoro speMenn (0,20—1,54 #), nepekpuiaalo-
WHMH NePHIAAUHENbHbE AJMOBHAMbHEIE NECKH COKCKOTO Bpe-
MenH (1,54—1,67) 1 03epHO-a/TI0BHANbiBIC CEPO-3e/ieHEIE, TEMHO-
cepule F/MHH, I'YMYCHPOBAHHNE CYNeCH M TeCKH WIKJOBCKOro
Mexaennuxosesi (1,67—3,52 x). B mecrax, Flie peuHnie ocalKH
32/ETAIOT HA HENPOBCKON MOPEHE, OHA OGLIYHO OCBETAEHA M HME-
€1 cepyio, aenenonam-cepym OKPACKY, 4TO CBH3AHO ¢ BOCCTAHOBH-
MHCSL GOJOTHO-CTAP! oT-
nomennmu RAH HEGUILTPUPYIOMHMUCS UEPe3 HEX BOAAMH.
TakuM 06pasoM, peurbie OTJONKEHHS CpeXHeYeTBEpTHYHOTO
BO3PACTa NPEACTABACHH HOPMANBHEIM H NEPETIANHANbHHM all-
; mpocaex P aJIOBHAb-
HHX KOMILIEKCOB YKA3AHHMX THTIOD B TONAX, He HMEIOIMX Cyle-
CTBEHHWIX GHOFEHHMX AKKYMYAAUWH; AMTONOTHYECKH —OCALKH
npeACTaBIesbl p s
UeCKHMK L1 RAHHOrO BO3PACTa ABASIOTCA Meprenn W Meramop-
$H3OBARHBIE OPrAHOrEHHBIE OTVIOKEHHA — IRTTHSA.
BepxHeweTBEPTHUNME ANNIOBHAAbHIC OTAOMEHHS. CBefeHHs
0O MYPaBHHCKOM aJJIoBHHN HMEIOTCR B paboTax M. M.
ameuxo, H. A. Maxuauy (1959—1966), JI. H. Boansuyxa (1961,
1971), B. M. Moryaa = H. A. Maxuay (1969) u ,up
K anmosnannusm npu-
RaANEHAT OCALKH, BCKPHITHIE cxsmxnﬂaun Gima piv: I'pedneno,
Buwmn, Maznops, r. Poradesa B noause Jduenpa; A. Makapnus Ha
ﬂpnnﬂ'm aa. Opnund u IMopeune na ITruun; a. JInTeuHOBH4YH B
noaune Coxa r 1. X. OHH npenc'rameﬂu pYCJIOBbIMH neckamH,
TORMEHHLMH HIOBATHMH CYT:

‘MEPreNIfiMH, T , cymunxanm, cynecnmn a rymy-
cnponauuuuu MECKaMH 061ueﬁ Mou.mocruo 1520 . Cpens ot-
fige IHenpa, ons-

caHul paspesu T. Jloesa, AR. Mypanu, Bponeu, "JIecKOBHYH, NpPH-
1 Teppace, # Ra. T peﬁneno,
ﬂoabmb, l'lope%e — K | Hajnoiimentoit reppace.

Pa3zpesn myp PEUHHX O nor pd -
YeCKHM YCJIOBHAM 3aJIeTaHHA M [OJ0XKEHHIO B ‘leTBepTH‘lHOﬁ TOM-
iile MOAPAINSNAOTCH HA ceXyioutre Tanu (mo JI. H. Boakauyxy,
1961): 1) saxerajouine B uOKOMe BepXHEYETBEPTHUHHX HALNOH-
MeHHBIX Teppac (paspea A Mypasm), 2) B uokoae GopoBofl Tep-
pacw (A JIpHunH) ¥ 3) MOX COBPEMEHHHMH  aAMIOBHALBHHIMH
neckaMu (a. ITagep). Pycroskle u mofiMeHREIE OCAMKH MypaBHH-
CKOTO BO3pacTa (JeMCKMll WHTepINisHHAT) OIUCHBAIOTCA * AAR
Tloasiun B. Tpouxasckoit  10. 3. Mokckum (1967).

Ipapegem KPATKYIO Xap pHCTHKY HOBHIX pasp ansmo-
BHANBHHIX b B A0JiuHe
Huenpa u Mprmaru. B 1 K oro- nocTo-mee A Bupxnn Peunukoro
paitona, Ha Gepery [uenpa B ycTbe PBa, Ha OTIONKEHHAX MOpeH
ILHENPOBCKOTO M COXCKOTO BO3PAcTa Ha ray6uke 1,00—7,40 #
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3aJIeraloT cTap! 0CajikH, Tp H TymMy-
CHpOBAHHMMH TMIHHAMHE € TPEMS FOPH3OHTAMH Topha (MOUHOCTLIO
0,07—1,4 ), nepexpHTHE AAMOBHANLHHMH NecKaMH 1 Haamoi-
uentioll Teppac. POPMAPOBAHHE OCANKOB NPOUCXONMAC B YCIO-
BHSX CTApHIBL, Bp it xapaxtep. He-
TanbHOE ONRCAHHE TOPPREHKA W €ro aoapacmu KaproAorHueckasn
Xapaxreprcinka mpHBeeHb B padore 3. A. Kpyroye, B. A. Kya-
senona, E. I1. Mangep (1970). Haum BospacTHmie onpefeeHus
corJacylores €o B. M. Moryaa
# H. A. Maxnay (1969) Onuako ‘B. M. Mo-rysou OTAOKEHHS
PaccMarpuBaIOTC KaK
Boanilioll HHTEpeC ¢ TOUKH 3PEHHR " B3AHMOOTHOWEHAS 81MI0-
BHAMBHLIX OTJOKEHHA DA3NHYHEIX THIIOB, HX COCTABa H YCAOBEIA
(HOPMUPORAHHS TPEACTABAAECT paspes Ha kesoM Gepery [lwenpa
B 1,2 k4 cepepo-Boctoanee 1. I'paboso (Kpacnaa 'opka) b pakone
Porauesa, 3jech 1ox AbHHMH Ha
,17—9,80 # 3aseraet anaoBHANBHAA TOJALMA, npencTaBJxeﬂnaa
NePHINANHATbHNMA PEYHEIMH OCARKAME, HEXE CMEHSeMBIMA CTa-
PHUHEIME OTJIOMEHHAMY MYPABHHCKOTO KAHMATHUECKOTD ON-
-nmyua.

anmoBnk N€H B HHXKHeH YACTH THOHY-
HO cTapxmﬂuun oTAoKeHUAME (7,46—0,62 ), nexwammun Ha
pycnoBuix mecxax (9,62—9,82) 1 nepexpuBaeMEIME NOAMEHHBIMH
H JABHEIMH 00p (6,90—7,46 x). Buwesexa-
wmuit anmoBRE, BMelowEi AByunenxoe crpoenue (2,17—4,75 n
4,75—6,90 &), OTAHYAETCA OT ONMHCAHHOrO OTCYTCTBHEM IYMYCHPO-
BAHHBIX OCAKKOB H TOHKHM (IeDeC/IaHBaHHEM NECYaHOTo H IRHH-
CTOMO MaTepHANa, T. ¢. UMeeT MepHIMiAlHabHk XapakTep. O6pa-
30BaHHE €T0, BHAUMO, ¢ HaCTY cra-
IMel mocAeaRero JI. H. B y [ p
(1971) ocagku upteppana 2,17—6,90 x paccuarpHBalTes KK
anmosni 11T Haﬂ.l‘lDﬂMeHHOﬂ Teppact Juenpa,
¥ . 36opos Por o pafioka B Lnenpa mypa-
BRHCKHE PEYHHE OCAAKH CAOMEeHB ryuycnponannuun riHnaMH ©
B 03€PHO-IeAHH-

KOBHX CYHIECAX COMCKOTO BO3pACTa,
Hurepecnit paapesst MyPABHHCKHX AATOBHANBRHX OTXOKEHHR
x obpusax Ilpxnsth 6au3 4. Jopowesnus He'rpm(oscmro paiio-
epxHus yacTh (rayGuHa 5,5—7 M) annOBHAXBHOR CBHTH
cnozxena peunuivy ocaxxamu 1 namno#tmennoft teppacw, nped-
eT Geanim, KeaTo-6 1 MeNKO- A
MH NeCKAMA ¢ TOPHIONTOM FANETHNKa, NHHE KOTOPOTo 3A.1eraioT
MEJIKO3ePHHCTHE Cepie H Ge/ble NieCkd, fepexolsilue o NPOCTH-
paumio B cgreca VYKasaHHEIe OCALKH UMEIT REPRIAAUHATHHBIL
xapaxTtep. [Tox numu Ha ray6uase 7—9 » TOpG  MOULHOCTbIO
0,3—2 M KOPHYHEBOFO H YeDHOTO 1BETA, YeHIyHdaToll, C1ab0 c10-
HCTOf TEKCTYPH ¢ OGHIHEM APEBECHHIX OCTAaTKOB B QCHOBAHHE H
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JIHHIAMH XBaplesoro fMecka. Buus mo paspesy Topd mocTemeHHo,

TB b€ YepHHe M Phie CHIBHO
\‘yMychoBaHHblB Teck ¥ TkuE. Ha mopepxrocrs ropa u pec-
KOB OTMeYaloTcs GypHe OKHCAb JKenesa; 1o XannuM B. K. Jlyka-
nieBa (1970) 3fech BCTpeYeH:l Genle HateTsl runca, T'ymychpo-
BaHHble NMOHMEHHHE NeCKH ¢ rnydnuon ROCTENCHHO CMEHSIOTCS
THIHYHO PYCHOBEIMH,

Maneoreorpagpuueckoe cBoeoGpasue paspesa, Ha Haul R3TVISA,
3aKNK0YaeTcs B TOM, YTo: 1) TyMycRpOBaHHHe NecKH H Topg
ABASIOTCA MOTP ¢ mpu3Ha-
KaMu 3a60NauHBaKAS 1 MecTaMH C penﬂKTaMH BTOPHYHHEX NOR-
MEHHBIX 2) o6p
ONTHMYMOM MYP ° 3) CsE CMeHa
0Ca/iKOB HOPMANLHOTO AA/1IOBUS Ha TEPUFIALHANLHNE; 4) BOCTOU-
Hee ONHCAHHOTO paspesa BHile Topdha B NEPHIAAUHANBHX CYNe-
CAX OT rym: p BRAMMO, BTOPOR dasn
(pyTKOBHUCKOrO?} na-renneﬂﬂx

NepBOfl MOJORHHE BEPXHEYETBEPTHIHOTO BPEMEHH B MePHOX
TasHAA Op o Jepuuka ( NbHAR CTALHA NOCKEN-
Rero o AMLTIOBHANLHEIX OTAOKE-
Wit, criaraiomux 11 Hagnofimentee Teppacet Juenpa, [punara u
JApyrux pex. Mx xapakrepnctuxe uocsAulens! paGote M. M. [a-
nenko k H. A, Maxuau (1959, 1966), M. M. [lanenxo u E. IT.
Manpep (1968). B. M. Mo-rya (1969) ouenHsaeT CpeRHO0
MOWHOCTh a/UTIOBHA BTOPOH Teppack B 4 M (DPH  MakcHMyMe
12 x), oTMeuaet u.mpoxoe PACHPOCTPAREHHE AJLMOBHANBIBIX Jec-

x Mor u Burefckoit
o6nacreir. B sonmﬂoﬁ Tombime HBYuEHH BepXueueTBEPTHUKHE
AINI0BRAMbHbE NECCH, TEpPeXoAslline B KPOBAE B MorpeGeHnue
naynopdekne nous (J0. 3. Mofickud, 1967).

Xora peunsix Teppac  Gaccelina
Iluenpa TPOBOAATCSA AaBHO, OGIEE 3AKOHOMEPHOCTH GOPMHPOBA -
HHA 0CAZKOB € TOYKH 3PeHHs JUTOA0TO-JaudaipHbX ocobenHocTel
ocrapamick Mano ocsemenduiMd. Hamn (B. A. Kyasenos, E. I1.
Masxgep, 1970) usyvanuch asmoBRajbible orioXenua 11 nag-
To#MeHHOMH TeppacH 8 A0AHHE p. MapbanRH — npHToKa Juenpa.
Boieneno 3 THna Paspesos HEPHNIAGHAILROTO anmoBHA — ra-

, U aneBpH , op
urdecs sa cuer p K MecT~
HEIX MOP a/eTHEX i ¢
AJbHBIX K IeCKOB H H ANIEBPHTOBO .

MaTepHasa oT TAKUIErd Ha CCBE])E JIeIEHKA. XapaKTepHo BO Bcex
THIAX Pa3pPe3os Hanﬂque 4 nauek (UMKIOTEM), B mpelesax Ko-

TOPHIX H MATEPKANa H CMeHA
Kocolt Ha ropusamanwyxo CAOHCTOCTh BBEPX IO Paspesy, a Tak-
we GasabHbe 1 KO-

neGneres or 0,8 10 3,5 . Kounnexcm 0CAAKOP STHX THNOB MOTYT

32


http://www.verypdf.com/tif2pdf/tif2pdf.htm

61T OXAPAKTEPH3OBAHM COOTBETCTBEHHO KaK {amuu pasmeisa,
nosioBoNkE (PASNBBOR) R 03EPHO-NPOTOYHEE,

11 AbHBI ANIOBHA B jine [IpHnATA BCTpeyeH
B paﬁoxe Bparusa, aa. Jlopomeann, IOposuur, Hosoceaxu
EpYrix MecraX. B OTAHMYAE OT HHENPOBCKOTO OH MOUTH He COAep-
JKHT FaJIeuHbif MaTepHAL.

Takum o6pasom, y anmosus Il nsagnoimennok Teppacm
JNuenpa u MNpunats B 9acTO BETD! TYMYyCHpO-
BaHHEIe OCALKH, CBS3aHHHE C Gonee TemJIEIM TNIepHOJOM BepXHe-
YEeTBEPTHUHOIO BPEMEHH, 9TO OTMEYAeTCH TaKkKe MM ANMOBHA
apyrax pek Pycckol naargpopme (T. W. Topenkusi, 1961; 0. A.
Jlaspymms, 1963). Haneuwe HaHHBIX OCAAKO® MPHAAET ANMIOBH-
anbHOM CBHTE ABYUMeHHOe CTpoeHue. JIBYuneHHOCTh TOMMIM X ee
UKKJHIHOCTD oﬁycnoanenu H3IMEHEHHAMH Pe)KHIla TIOTOKA H ma-

T. U # (1961

HecKol

$ BEPXHHX CY H NECKOB ¢ NePUTIANHAND~
HOH (nenbmsoﬁ 03€PHO-ANIOBUANBHOT) OGCTAHOBKON,

CroeoBpasHo CTpoeHye pewANx ovioxensd 11 maanofimennon
1eppack B paspese a. FpaGoso (o6n. 5045), a:

o, op—d% 30 FiouBERHO-paCTHTEbHI Cilok,
0,30—2,10 necox xop To-cepud, xBap-
aif'ql neprai.
2,10~2,30 TaMHA SeneHan, B KpoBie 6ypas, OMene3HeHHAs,
HApHas.
2,30—2,60 NeCOK’ cepufi ¢ KOPHUHEBATHIM OTTEHXOM, PRSHOSep-
N et XpyTHoro,
3 xpapnessift.
. 2,60—3,40 NECOX CepWi C KODHYMEBLIN OTTERKOM, Menkhfl, ¢
APQl pe)u(mnl cpennero,
3 ik,
3,40—4,35 mpecnauanuue cepoit u aeuenoﬁ cynecu ¢ Geabimy
alPtTigh ecKaM oTMEua-

I0TCH JHHIH H APOLIOH xpymmm necka ¢ ranbKoit
6a3a.MBHOTG FOPHIOHTA.

4.55—%.75 TECOK CHETAO-CEpHil ¢ 3eMeHOBATHM OTTEHKOM, Mex-
alPe
4,75—5,00 celt B

cyne
necka. ﬂpeoc.nnnmm- "Goree Momube (210 ox)
nPOCIHOM cymecH.
5,00—5,30 CYMECH CEPAsm C 3e/IEHOBATHIM OTTEHKOM, B BepXHeft
pe-a*tQl 4acTH oxenesuennasn. Orueven Tonknit (1,5 cu mont-
8 HOCTHIO) MPOCHOK TeMHO-KOPHYHEROrO 'Topda.

5,30-5,65. necok _cepmi, nMenomnnr-xnapﬂem KpymHO3Ep-
alr—rig) HMCTHE ¢ ranskolt.

5,5;1—%60 ECOK CBETMIO-Cephifi ¢ MENTORATHM OTTEHKOM, CPex-
a
6,60—6,95 MECOK CEPWA, MEMKHN, €O CHOHCTOCTHIO BOVHENHS.

3. 3ax. M s
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6,95—7,10 CYHECh TeMHO-Cpas, TeCUaHHCTad, B Kposhe Gypas.
alP*Q)

7,10--7,40 TIECOK Cephlf TOPHIOH:
<THl, .
7,40—7,80 nepecaannanne 3eAEHOBATO-CRpORt Cyneck (MOIRHO-
aPQ] s 03 05—15 c#)  Geioro Tomkaro wecsa (05—
7,80—17,95 necoK Be.nuh R cephill, pnanmepnucmﬂ (npexmy-
al"Q} MeCTREUHO KPYMHGI) ¢ raibKoh.

OxapaxTepHa0BaHHBIA aJIIOBHA C PasSMBIBOM JOXKNUTCA Ha TOA-
iy NepHIANAAJALHOTO AAMIOBHA Havama BEepPXHEYETBEPTHUHOTO
ppemenn. Popmupopanne pe‘lHHX 0CajIKOB MPOHCXOJHID B YCJI0-
BHAX PHTMHYHOTO CKOTD PEXXEMa PEXH
(nauxy 0,30~—2,60; 2,60—4, 35 4,355,65 n 5,65—7,95 #).

X. A Ap JLH. B ¥ 2p. (1971) B yxasan-
HOM Da3spede GLIH BCKPHTH G0/ee MOIHHE OTNOKEHHS CTapHy-
no#l panun Ha rayGuHe 5,0—5,7 4, npexcrabaernsie TophoM, ruT-
Theft n anesputoM. Hx a6comoTmit Bospacr 38,5—450 The,
Jer. PopMHPOBaHHE TePPACH OTHOCHTCA K CpejHeBaAaficKomy
HHTEPCTaAHARY, NOCAE MAKCHMyMa BaJI1afiCKOTO OeNeHEHH .

TakuMm 06pa3oM, BEPXHEUETBEPTHTHOR OCALKOOTAOKEHHS HME-
€T caeayioune ocofeunocty: 1) HajHYHe B OCHOBAHHY TOMIIH HOP-
MajIkHOrO  aAJIIoBHA ¢ ¢ pi A u

MH, OT RAHMAT y on-
Tnuymy, 2) s sepxneﬁ-lacm paapesa 1pe06.1afanne NepHIVIALE-
ANBHOTO aJlJlll)Bl{)[, pasHooépasHoro TI0 CTPOCHHIO, UTO CBA3AHO C
pe)mma MOTOKOB H COCTaBa

PaIMBIBACMEIX nopun, 3) ne
HHX OCAJKOB; 4) NMPHIHAKH oprauorem-mx Haxomleﬂnn B ¢pepuel
wacTH paspesos II nagmofiMeHHEIX Teppac, OTparKaiouHe Kiuma-
THYeCKHT ONTHMYM BO BTODON TOJOBHHE BEPXHEYeTBEPTHYHOrO

BpEMeHH.
PyTKOBHUCKHA an1108 7 A Peulbie 0CanKH 57010 BO3-

pacTa npayp: xl pp nao-

mags €oc okosto 6% pacch TeppuTOpHH. HxX

onHCaRMe MpUBONUTeA B paGorax I'. O, Mupumuxa (1929, 1948),
M. M. Uanenxo, H. A. Maxuay (1959), K. H. Jlyxawesa, JI. H.
Bosx-m)-(yx(a (1968), B. M. Morysa (1969), B. H. Typcxoro
(1965) H x;

Mnmnog'rs a7m0BHA OT 2--3 # HA SPO3MONHEIX ¥ 10 20 M Ha
AKKYMYAATHBHHX YYacTKax Teppachl. OH NPeNCTaB}eH IMIABHHM
damun — neckaMH u rpapritHO-

DY
rajeuHLIM MaT aoM (¢ HEeHHSE
rpasna 6au3 r. Opumy, A. HyGposso, r. m. Komsics u np.); nodksen-
HBIMH: LMK TyMyCH TmecKaMu, cy

MH H ryuycﬂ~
pOBﬂHHHMH CYTIHRKAMH, cynecsmu n -ropd:auu O6masn | saanoit-
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MeHHast Teppaca ormeuaerca y Huenpa ¢ Coxen u IMpunsrhio B
YCTBAX STHX NPHTOKOB, NIPRYEM HMEET MOUHOCTS Ao 18 X4 H cno-
eHa necKaMi PyCHoBof $alldy H TPABHEM € FaMeUnHKOM Gasadb-
Hofi hauuu B OCHOBAHAH.

CTpoeHHe auMoBHA TEPpack 4acTo XapaKTEpH3YeTcs LMK-
auuioctsio. Hanpuwmep, 6aus A. Kpacunk Bop nox CMoaenckoM
B anmoOBHanbHOH TONWE BHAeAAOTCA 5 mavek (Ha rayGuuax
0,68—1,35; 1,35—2,06; 2,06—2,46; 2,46—4,90 u 4,90—5,60 x),
XapaKTePH3YIOIUXCH PUTMHYAOR CMEHOR OCAAKOB pYCI0BOH —
c1apuyHOf, pycioBolt — nofimenoit ¢anni. B anmosun I nannol-
MeHHOH Teppachl Bepxosbes [lpuma™i (r. PaTao) oTMeualoTcs
JI6CCOBEIE OTEOKEHHST.

Fonouenosble anmwoenaabubie OTAOXeHHs. 1o spemenn dop-

H CBS3H ¢ p ZeATeNbHOCTBIO PEK MH BhiAe-
JNfieM ABe TPYNHE! 1) mohME,
H3 CTaHK PETYRAAPHOTO Ma na, H 2)

© AHCTBYIOWMM PYCIOM, c’rapuuauu [ nonepxxocmo TOAMBI.

B nepsoli rpynme eraa
QOPMHPOBAEUA A/TIOBHA B ch-ranoaKax pyc]msou ¢am~m—
CTpe)KHeBOH, T1eCOB, PYCNOBLIX GTMe.'lE}‘l, TIOAMEHNOi q)au.ym—
NPHPYCIOBOre Basia, TPHPEYRON, UERTPANLHOH W THAOBOH TOf-
Mbl; CTaPUIHOH — COGCTRENHO CTapHYHO!, DepHdepHitnok crapu-
LB, YaCcTO ¢ HaJOXeHHEM cneuﬂquecxnx yC.'IOBH!'l, cBA3aH-
HHX ¢ paSBﬂTHeM PacTHTEALHOCTH, noqaooﬁpasonanﬂﬂ, BeTpOBDﬁ
H ckaoHosok 3posun. [TogpoGuas xapaxrepHcruxa WofiM JaHa B
paGorax B. A. Kysusenosa (1965, 1969), B. M. Moryaa, B. A.
Kyanenosa, E, T1. Mangep (1970), B. M. Motyaa (1969), IT. T1.
Porosoro, H. J1. Slnosuwa (1957), A. A. Jlasapenxo (1964) ¥ zp.

Bo sTopoli rpynne BHASNSIOTCA OTIOKEHHA CTPENEHH, MOAM H
cTapun, B pycie PEKH OHH OGHITHO MPEACTABJEHL NMeCKAMH pas-
JIUYHOTO T: 0 cocTasa, H KOTOPOTO
3ABHCHT OT peXHMa no'rol(a, XapaKTepa DPasMHBAEMEIX IIOPOL
H 1- a B /oM STO AHHAMHUKAsA dopMa ocaixa, HAXOAAUIETOCH

fi cTeneHn Ha yuacTkax cumxenns cxo-

poc'm PEHHOre TOTOKA (PODMHDYIOTC ~OTMeAN M OCTpOBA, IIE
GCajIOK  BPpEMEeHHO HJIH OKOHUATENbHO BBHIXOAHT M3 COCTOAHHS
T praposki. H KO, OCTPOBOB
oTMeyaeTcs Ha Jluenpe B pafionax KnoSuna, Pevnnu u Jloesa, va
Tpunsith — y Moasipsi, Ilerpuxosa u 7. 1. Jlaa Huenpa u oco-
Genno [IpHnATH XapaKTepHpl MHOTOUHC/eHHbE TPOTOKH B OTBET-
BJEHHA PYCAa, Tie B NepHON MonoBOAL (OPMHpOBaHHE OCagkd
HAET B YCAOBUAX pyc/ioBoli dauuy, a B MeXeHh — 3aTOHA HAH
CTAPALEL

Ocazxy nofiM oM i paz-
MEpHOCTH 3epeH, 4eM B pycre. Ha nonepxuoc-m noﬂu OGHYHO UIK-
POKO PaCHpOCTpaHeHH HAHNKH TYMYCOBOTO RAH MMHHHCTOLO €O-
CTaBa, MecuaHie HAHOCK C TOHKOH TOPH3OHTA/bHOMN CIOHCTOCTHIO,

5
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pexe 3aBasb X 00. NopoR, ocrar-
KaMH ADCBECHOH PAacTHTENHHOCTR K JHCTBOA, CMEMARHBMH C [le-
cKOM. XapakTep 0CafKoB Ha noiMe 3aBHCHT OT pedveda, yRanen-
HOCTH OT pycita u 1. A, B mpupexroli nofime oliK npenMymect-
BEHHO JIECUAHNCTHE (CPENHE3SPHACTHE), CAATAIOT Geperosyio no-
JI0CY ¥ BPHpPYC/AOBbie Baat. B nenTpaabHoi mofiMe B noagBOALE
OTAArdeTcd TMHHCTHE H aNeBPHTOBLIA MaTepHad, KOTOPEUL Gbi-
CTpo Tepaer TNPH3HAKH 0CaAKa BCISACTBHE PA3BHTHA PACTHTE/b-
HOCTH ¥ P TrnoBas 4aCTh NOAMBI
xapaK‘repHayercx HaRON/iEHHEM TJAHHHCTHX HJIH NecyaMhx ocan-
KOB B NEPHOA BOACBOIbS W GHOTeHHOro MartepHana B oCTafnbHoe’
BpeMA. 31eck IHPOKO PAIBHTH 3a60AaTHBAIOLIRECT CTapHOH.

C'ralelHue ocafKy IpeAcTaBieHHE B OCHOBHOM BHOFEHHHMH,
UIHCTHIMH U pexe B ot pas-
MEPOB H CTallHH Pa3BHTAS BOMOEMA, & TAKKE TopoM, camponeaem
€ NETPHTOM MOMIIOCKOB H T, R.

OTaOKEHUs CMEWAHHOTO reHe3nca u bauul (anmosnansno-ne-
JIOBHAJbHEE, AMJIOBH TOTHEIE H aNNIOBH2,
H T. L) HeCyT uepThi pewHHX (ammii, wvacTnuso YTpaueHnbie Han

ble 6

p P
CKIGHOBOTO CHOCA MJIH BETPOBOM, IEKTENBHOCTH.

C a/nioBHATIBHEMH OTIONEHHAMH HEOTeHa # aHTpONOTeHa

1 e

aanueiu B. B. Crengo (1965), samacni OCROBHbIX BHZOB CHIPBS,
GOMBLINHCTEO KOTOPHX IPHYPOUEHO K PEUHHM AKKYMYIALAAM,
TOABKO Ha TeppH'roan HMECEH COCTABAAOT: MO CTEKOMbHRM
neckam — 0,04 MuH. T, CHIAKATHEIM TecKaM — 16,15 mMam, 8,
T0ppy — 4229, NYrOBEIM MepreasM — 0,60, TopdopuBRanHTY —
0,16 myn, 48,

Ha teppuropru Gaccelina uasectro cenme 300 MEcTOpOXAe-
HAE W Npos i 0 Chipbs PHO-AJVIIOBRAMBHOTO H
AJUIIOBHAABHOTO TeResnca, ITH ToAe3HHe HCKONaeMhie IIHPOKO
pecrySankn. Onsako Boa-

He

I TCA B Hap
H X 0
CBSA32HO CO CNIaGBIM EOXHMHUECKHM H3YNEHHEM BellecTBEHHOFD

€ocTaba cupbs. OrpoMHbe MacTaGe LOGHYH NECYAHOro MaTe-

pHana gas '0 B Ipax, CTPOHTENLCTBA BH-
ABHTAIOT Ha TNOBECTKY AHA H3YYCHHE HX MECTOPD)KD.&HH“ € Leabio
FIOMYTHOPD penxHx H p MeTo-

AaMH NPHHYAUTENBHOTO o6or: H y
MHKPO3JIEMEHTOR B TOPAX, AYrOBBX MEPreasix ¢ Lebio noxyue-
Bud yro6penui.

€ HCKMIOUEHa BOIMOMCHOCTL OGHapyMeHHs MOrpeSeHBHX
BEPXHEONHIOUEH-HEOTEHOBNX H panueqe‘mepm'{ﬂux AAABHAN b~
HHX DOCCHITIEH PEAKAX METAANOB B I0MHON dacTH Gaccefina ITpn-
DATH, CBAIAHHON C CeBEDHHM OOpaMieHueM YKPaHHCKOIO Mac-
<HRa H MHKHU.IEBH‘-ICKHM NOAHATHEM,
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O L
ARNIOBMAABHLIX CBHT M PA3BUTHS PEMHBIX ROXMH
B OJHIOUEH-AHTPOTIOrEHE

ANaJRS TeONOrHYeCKOTO CTPOGHHA W maneoreorpaduu Teppu-
TOPHH B TPETHIHOM fMepHOAE CBHAETEABCTBYET O TOM, UTO B BEpX-
HEeM OJHrOLEH- mmouene LIAPOKO passnm 4NIOBHANBHbE HDPO-
LeccH, ¢ NOJTaBCKOf Cepuu.
Pevuan cers (cu pm: 1) MMena HanpaBAEHHOCTh NPEHMYINECT-
BEHHO C CeBepa Ha Ior, NPHYEM MOJOMEHHEe PeYHHX NOJHH najleo-
pek — Mpumatn, Ttuun, Bepesnud, Huempa n  apyrux Guiio
61H3KO K COBpeMeHHOMY. PparMeHTH HeoreHoBOH foammm Ilpa-
JlHenpa MB ycMaTpHBaeM B AJNOBHANLHBX M 03€pPHO-ANIIOBA:
axBHBIX OTAOKEHAAX paspesa A Crpany6Ka, a Gonee pannne ee
OCAlKH — B ACHBTOBLIX  OTJOXEHHSX BepxXHero OJHroueHa.
Mreuge 0 cylrectsobagmy Roauns [lpa-IlpunsaTe B npHIefHH-
%oBbe H Heorese paanensior I'. WM. Fopeuxun (1970}, C. C. Kop-
sxyen (1951) u zp.

[Tepecrpoiika penseda B CRIH C TIOXREMOM TEPPHTOPHH K pe-
rpeccieli onHr 0 MOpS 1anach B HEOTeHE YIIy6-
NefiMen KOMEH B (OPMADOBANHEM AJANIOBHANBHEX OTIOMEHAH,
TIPOACAKABIIAMCH B pBHHEM 4HTpoOnoreHe. B nauane H9eTBEpPTHY-
HOro KA aNNOBHA HOPMAaABLHOrO
Tana ¢ 3 rpynnamu cpaumi — pycAoBule, NofiMeHHbeE H CTapHYHER
{6pecrckmil, ammopnit gu. Osopeu, Hlutns). B npunensuxosse,
BHAMMO, PeyHasi ceTo IIpa-{uenpa 6bvia B LesioM GJH3KA K CO-

06 sTOM CYAnTh N0 peavedy
JIO}KR YeTBEPTHYHMX HOPOX € YYETOM PaclIpOCTpaHeHus J0KGHH
JIENHHKOBOTO PESMHBB H BHI’!&XHBBHHS{ MOJNYYHBUIHX pasBHTHE
npH Gep X (eMm.To:
penxnit, 1970, crp. 72 u 89). ﬂommu npapex Ilpumarn, Coxa,
Tiponu, Beceau, MyTn GblAH GAH3KE K HX COBPeMERHOMY NOJIO-
HeHHI0 Ha NpPO Ha, 0, a. # (1
WKAOBCKOTO RpeMeHHU.

HACTyI. p 0, a 3aTeM p 0 oJe-
AeHeHHH peuHas CeThb HCMLITHBAJA CYIIECTBEHHEIC H3IMEHECHHA:
DBOJHHBL TIOABEprajinch MHTEHCHBHOM 5k3apaumd. Hacrynasmmi
JeAHHK YACTHYHO HA NOJHOCTBHIO YHHYTOXKAA NpegmlecTs0oBaplIne
eMy peyHHe OCafIKH, MePeKPHBAX HAH MepeyrayOsast NOAAHH,
BHIMAXHBAN HOBHe JOXKOHHB, €OSNABAA TMASUHOTEKTORHUETKHE
cTpykryprl. [Ips OTCTYMaHHNW JefHUKs BOQHHE NOTOKH BETH K
Hexompcmy BOCCTAHOBJIEHHID JOJHHE N HX HOBOMY ymyﬁnemﬂo 3a
cue X norpeGen-

Hble JONHEKL.

HUs nonun ¢
CKAM JIQAHHKOM, OTMETHM A TeKCaH,
norpeGentue J0xOnEN GaA3 Murmlena y ypoquma Beaoe Boio-

P

7
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TG H APYTHE, KeTAJIBHO onncaHHue I'. U. Topeugnm -(1970). Xa-

H Goux B H3 HUX SBJAITCA:

a) 10T0-BOCTOUHES 1 Mepnnnmlanbnau OPHEHTHPOBKA, MecTaMu

COBNAZAILAA C DONOXKEHHEM JIOKA YETBEPTHUHHIX NOPOA; 5) Ha-

JlGHe OCajKOB 6epeaﬂﬂcxoﬁ uopeﬂu, B) npHeyTeTBie rmxuno-
Ha. 0 )

AAIOBHS
BaHHOCTL PA3BATHA IlD.YlPlH < O’I‘JIO}KEHHEM mmuloanmonu, osep-
BO-aNMIOBHANBHBIX, AJJIICBHANBHHX OCAIKOB anexcaunpnﬂcxoro
{nuxsuHCKOrO) BO3pacTa; &) HPDﬁBHEHHe FISIIHOHCIORAUHOH-
HBIX cTpykTYp. B Terime K

JIHCh AOABHL ¢ 2JAKOBHAJbHEIMH OCajKaMu HOpMathHOI'O Tlﬂ'la

Kak nokaszaHo Bhinte, peunble OCAJXH HATHOOKCKOTO BpeMEHH
APENCTABJICHR NEPHIMISUHAABHEMHE 06pa30BaHKAME — IVIALHOA -
noBHeM ((auws pasMuBa) H 03epHO-aMMOBHAJNBHHME OTIONKE-
HHAMH ({(alHA NPOTOUHHX 03ep). To/Mma aNOBHA KHMEeT UHK-
AUYHOE CTPOCHHUE.

B Temnulit nepuon a. APHECKOrO Gop-
M‘ﬂpOBa.ﬂ.ch peln-lue OCAJKH HOPMAaABHOIG THNA C PYCJAOBHIMH H
O BI0 OCAIKOB AABHOTO BPEMEHH
nsmmocs omox(enne KapGOHaruux AKKYMY s Hi, eGyc.uosneH-

oboraueH-
uux KapGOHATHHME 06 1 10pckux H nopox; na
OTACNBHBEIX YUYACTKax l'OCl'lOlICTBOBaJI PasMEHIB NaNeoTeHOBBIX H
HeOTeHOBHX NOPOA. B y 6520 £OOT

lipa-Anenpa ¢ [Tpa- Hpﬂnﬂ'mo " l'Ipa -Bparunckoér. Mexay [Tpa-
Huenpom u [Ipa-3amraaen cymecTsoBan Bojopaszen. B sto
BPEMA peKH GblIH Gonee MHOMOBOAHH H JOMHHL HECKOMBKO LIHDE,
4eM B HaIHGOKCKOE,

Ha Teppuropun HMECbﬂ paanmﬂe ANNOBAANBHEIX OTA0NKe-
Hul,
JI0Ch BO MHOTOM npnypoqeﬂﬂnc'rbm EI‘O K HEOTEHOBOH HH3MEHHO-
cra. C morp o aumosm o ¢ peu-
wemn ocasKaMe 1 kan TWORME
sakmovaerca B 6OJIbIUEM PasBHTHE s nepBoM cny‘lae KpynHo3ep-
HUCTBIX DTJIO}KEHHﬁ a4 TaKXe He3HAYHTENbHOM PaCHpOCTpaneHHH
ocanxon c‘rapuu, YTO 3aCTABAAET OTKA3aTbCA OT MPeACTaBieHHf

@HHOf TEPPHTOPHH HA MPOTANEHHH
am‘puoreﬂa ] HCKaTb HHHE NPHYHHH €e 3a6onaguBaHMI,

JleaTennrocTs 0 JIeIHHKA, o
TEPPUTOPHIO Benopyccnu, 6una 0coBeRHO CHARHON. Ona conpo-
xomanacs yam p 0 8AJIOBHA, HOBHI-

M B yray MHOTHE H3 npo-

chchTBEHHO TATOTEIOT K MIOAOHNAM CTOKA H BLIAXHBAHMS Ge-

0 NeNHHKA; P NTIOBHS, o

HO&){HEE Havano I.UKJIDBCKOﬁ pelmoﬁ CEeTH, e OTAaralnch peuHue

OCAafIKH MKIOBCKOTO KJAMATHYECKOrO ONTHMYMa H 3aTeM @mepu-
THAALAANBHBE OTAQKEeHHH. °
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®opuuposanne usayinHu Muenpa B palione Morunepa, cpa-
3aHHOe C HanugHeM nperpans — nﬂenponcxoﬁ MOpeHH, KaK NoKa-
sanu ucesenosanus I'. U. Topeukoro (1970), nMeer yxacaegosan-
HBIk XapaKTep: JHXBHHCKHA anHoBull TakxKe 00pa3oBbBajk Hany-
YRHY HM3-32 HATPOMOXAEHHA Gepe3nHCKOH (OKCKOA) MOpeHwb,
BHITONHABLIEHK XOAHRY Hpa—}lﬂenpa, B IeJOM HMeBLieH B anex-

cay, 1 Ha BpEM: K COBpe-
MeHHBIM.

Peunnte AOJHHB B HX COBPCMQHHOM BHIe HAUHHAIOT pasBH-
BATLCA C OTCTYRAHHEM B Mypa-

BHHCKOE BpEM:, Koraa obuiue ne;muxonuv( B PEYHEIX BOA BeJO
K ray6OKUM Bpe3aM.

Cepoeofpasna KapTHHAa NPAACJHH pex Gaccefiua Jlpempa B~
BepXHeueTBEPTHIHOE BpeMa (pHc. 2), GopmupopraBlInXCA B Yeao-
BHAX HEPHINANHAIbHOK 30HE. C BHHOCOM 6onmu0ro KOAHUECTBA
MaTepHana BOLAMH OT TAIOINEro Baj
Euno (GopMHPOBAHHE 3AHAPOBHIX DABHHH. Ha ux gone Buzeas-
NHCh ROAHBBI-NOKGMEBE CTOKA TaNbiX JNEARHKOBHX H PEYHHX

BOA — p , Gep MTHUCKAA.
B 1ePHOA OTCTYNAHKA BIOp (B op Cra-
nuio) pop: yposag 11 na

fia cepepe Gacceﬁua COBNAJAIOT ¢ 3aHAPOBLIMH. Ocoennactsio
pasBHTHA a/VNOBHA B ITOT NEpPHOX SBJAAETCA pasBHUTHE :))amm
pa3sMbIBa, PA3IHBOE H 03eDHO-DPOTOUHEIX. XapakTepha NHKIRY-
HOCTb CTPOCHHA a/JHOBHAJIBHEIX-TOMI, CBHAETENLCTBYIOAR O ne-
PHOJHUECKEX HIMEHEHHAX PeKHMa peyHHX MOTOKOB, BHAWMO,
CBA3AHHHX C KONeGaHMAMH KIAHMATHYECKHUX yC.'IQEHﬁ H TASUHO-
H30CTa3HeH.

DopMuponanue pesseda H peuHod cetn B [Tosecse B Bepxuen
aHTPOIIOTeHe CBASAHO C PASBHTHEM IIHPOKHX AAMIOBHAABHBIX PaB-
uud (B, JI. JImukos, 1944). B cuny pasBuTHA 374ech TIaBHEIM
ocpaaom MeCyaHalX 0CAaAKOB M Husenﬂpoaannoc‘rn HDBEPXHOCTH
npeoGnajanyu peunste H YCa0B!
xonaenus. B ﬂOSAHe‘XeTBePTH‘ldQE BpeMﬁ ﬂpOHCXO}lHT HOBOE YCH-

JieHHe PeyHOH 3po3uu H ¢ nepBHX Ha,
Teppac. C AanbHeHLIAM TOTeNIeHNeM RAWMATA B TONOUEHE pas-
BHTHE PEYHOl CceTH p aaetcs popmup HOpMaTb-

HOFO THOZ AJMI0BHS,
aKkum 06Pa3oM, PABHTHE AJMOBHAKBHEIX TOJILI ¥ AOIHH HA
MPOTAXEHHH YETBEPTHUHOIO MEepHOMA Ha reppmopnu Bacceiina
Muenpa np 70 0K 3HAUH
Ha poe annmsnanmux CBHT H HX
i, Ganganpupx X PEUHOTO OC

HHS, OGIHKe KOMHH H peunofi ceTH, Britesennbie THIM a.'lmoaaﬂ,
CouRTaHHs MX HauManbHHX TPYNN H OCAAKOR B LEOM CXORMH C
TakoBuMH maa Cubupa (10. A. Jlaspymnw, 1961), Awnrann

(F. E. Zeuner, 1952), CIIA (J. H. Quinn, 1957) u 1. &.

39


http://www.verypdf.com/tif2pdf/tif2pdf.htm

Tloauepkusas GOABLIIYI0 POAB ANAIOBAANLHOTG JUTOTEHE3a B
axrponorene, HeoGX0AHMO OTMETHTh, UTO 3TO HECKOIBKO MEeHAeT
HPeSCTABJICHHS O na.vleoreorpaqueckou Pa3BHTAH H Maneoreo-
XuMudeckolt 06CTakOBKe TEpPHTOPHH. Peaned peunsix u nporou-
HO-03¢PHHIX AOJHUH ABAAACA BaXHOH 4aCTHIO HBJIEOJIE‘H)M].[SQ)TK
Benopycckoro Honaenponm u [lonecss, ocobesHO B MEpHOAE
ME)KJIEJJHHKO.BHH, B mocaennde rofsl 3TH Bal‘.llﬁl.ll:l MOAY4ai0T BCe

HoAT! nenne. Tlp s T1. A. Tyrkosckoro
(1925} o6 305I0BOM nponcxnmneﬂuu ]'Io.uecbﬁ CMEHRAHCH 0Ka3a-
TeabCTBaME eTo Boxmoro remeanca (B. K. Jlykames, 1963; B. A.

Puc, 2, TE capra Bpemenn BCCP:

pesbed Noo3epeKOTO BO3pacta:r paBHuHa, 2—
BaA PaBHUEA, §— 03€PHO-AIMOBMAALEAA PaBHUKA, € — MAATOOGpasman Jecco-
Basi PaBHUAA, 5 — NOMMEY xpymmx peK H AOKGHHE CTOKA TAAMX J(e:mnkoaux
BOE; Y penbed
BOSpacTa, B YOAOBHAX oteze
HeHHsd, 6 — Ibed, 7 — BTOPHY-
HAS MOpCHEAH DABHNKA, 8 — BTOPHIHAS BORHO-NCXHHKOBAS PABRUHA, 9 — Tep-
PHTOPUA; MOKpEITAg JbAOM, {0 — Asorsncel penbeda, /7 -—TpaHBUL Ofemee-
RUK; UKEDPAMH. HA KapTe cTOKa ]
peumbiX BOM: [ — - -

exan, 5— nTHUCKan (no AadHmm E. TI. MaHnep)

4 — cok-
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Kyanenos, 1965 6). Hpn ouenke ponn BOXHBIX npoueccos B ¢op-
AaH,

(K . Jlykamwes, H. A I[OGPOBOJH:CKHSI, B. K. Jlyxawes, 19%6

B. A, Kysneuos, 19696).

ITopoGHpte CABMIH B NPEACTABJGHHAX O POTH ALIIOBHANBHOH
AEATeNLHOCTH B HETBEPTHUHOM [EDUOAE HAMEWaloTcs B padoTax
3apyGexunx nccirefobarenel. B uacTHocTH, HAa  TeppPHTOPHH
Tlosb1IK ANMTIOBHATE HELE KOMILICKCH OGHAPYKEHEL BO BCEX HacTax
werpepruunos rtonmn. X. Pyxwncka-Wenan (H. Risczynska-
Szenaja, 1966) B Gacceftne TIBIHIN BHIeAstET B NPBNCAHHKOBbE
MePHTAANHAABHYIO A/VIOBHA/IbHYIO TONULY ABYUBKJHIHOTO CTpOE-
HHE; B Mnﬂnene—-a.'xmonnanbﬂb!e anyMy.rmunu, pasannan-
muecs Ha
PHCCe — PeuHEIE X 03€pHO-peaHEe ocanxn nmmxcxoro H ﬁyro-ua-
PEBCKOrG nm‘epms{uﬂanon B BIOpME — 3€MCKOrD HHTEPTIARHAAZ
H Pl p (I Teppaca), & B Fo/loneHe —
ocankn [ Ha, Teppachl K coBp pesHOR n0H-
uet. Jlns Huxaero Byra onycansl B HeNok Te Xe aJmoBHaAbHbE
kommuercH (K. Straszewska, 1968). Ha Maaononbcmﬁ H Jo6-
RHHCKOK sx B. Tp 10. 3. Mofickum
{1967) oSHapy)KeHu peynLe ocamm B 5onneﬂcwouene (nBe ceprn
OCAKOB PYCJIOBON, NMOHMeHHON H CTapauoR dauuid), Mexcra-
AHAIE OHHODONLCKOTO OEleHeHHA {pycnoBre u nofiMeHKEE), B
(3 cepun ¢ pyex , MOWMEHHLM cPl CTAPHYNLIM

P;

a

)
(S. Z. Rozycki, 1961) B l'lonbme BbifesIsercs 17 mepuogop peaso-
TO OCARKOHAKOTICHHS,

Tlono6HAR CAOMHOCTh CTPOGHHA ¥ PAIBMTHS ALMOBHANBHLX
CBHT aHTPOIIOreHa OTMedaeTcs B OGNACTSX oJeReHerud EBponel
u Avepuxn (M. E. Tomlinson, 1963; E.C. Reed u nap., 1965;
W. B. Howe, G. E. Heim, 1968; Mac. S. Stalker, 1963 u xp.).

Mo3HO CHenaTh CeNyioliHe BHBOLW O CTPOCHHA DEuHHX OT-
JROXKEHHE U YCTOBHAX HX 06pasOBaHus, BAKHEE LI §X NOCIEAYIO-
el Feo XapaKT

AnzoBHasbHEE KOMIIEKCH scxpmu B pa3pesax BCEX TANOB
HETBEPTHYHOTO NEPHOAR, YTO CBHACTSALCTBYET He TOALKO 06 yHa-
CJIC/IOBAHHOCTH B DA3BHTHH DEUHEIX XOARH, HO M MIADOKOM MaC-
mrate aNMOBHANBKEOTO OCAM KaK it yacry
HETBEPTHUHOTO JMTOreHE3a.

CpoeoGpasie (pOpMHPOBAHNSA AJMOBHANBHBIX OTIONKEHHR H
PasBUTHS PEUHHX JOJUH B AHTPONOTeHe Ha i

3aKMOIAETCH B Ha B CHTY KOTOPHX MORHHB
HCIBITHBAAK NeAHHKOBOe epeyriyGhende ¢ YaCTHIHEIM JHGO
THONHBIM YHH NPORYKTOB TP yiomet aanoBH-
aJNBHON Jest 5 M BH-

TaxXHBaHHA APH OTCTYNAEMH JEAHHKA ABJAIKCH OCHOBOﬁ Aaf no-
<JAERYIOMEro PASBHTAA PEYHHX AOJHH M aANIOBHANBHHX Hakonje-
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HHUA; HOpMaNbHK{ THG AJATOPHANBLHHX OT/IOKENHN, XapaKTepHbl

JOER RIS RhIM EPH HACTYMO-

JIEHHH OJIeHeHeHHi1.
B

JBHEX B Mex.
" 6p NBHHX OCANKOB
BY Py X, H cTap! q>almﬁ a B me-
prOAN banuii noj ¢ peunoit npo-
TO! 10, D )4 AMOBUSA, AAMOBHN B OXHIO-
Bpeun ¢ piaip acH ¢ p B Havdade
danmit.
Annmnmbﬂoe ocanxonaxmmeuﬂe uneo nmumqnui Xapax-
ep, JCHHEL
KOBBIX snox KONeGanAAMH KiAMaTa H mnponﬂxaumlecxﬂx pe-
XHMOB PeYHHX MOTOKOB, Hawmi O BHI-

neasiercs 28 MKKAOB (HaueK) aJMOBHA: 6pec1-cxue—3 nazmdox-
CKHe — 2, amekcaHApuficKHe — 8, HIKIOBCKue — 2, MyPaBHHCKHE
u Batatickie — a0 6 B 1Ip BTOPOH Haf Teppa-
CH ¥ § fepBoft Teppack, rofoueHoBHe — 2.

OcoGeHHOCTh q:opmuponannn a7NI0BHANLHEX CBHT B OHTOLEH-

HeoTeHe ot X 8 YCAOBHAX Ten-
JI0TO M BJIAMHOTO muuara B OJIHTONEHE K KOHTHHEHTAJILHEIM

Heorena, mp . -
“eckue B CTOPOHY B P

BEPTHYHOE BPeMS.
eny mnpo’rﬂoi J0HANBHOCTH PACTPOCTDAHEHHA H CHMEHH
TaKKe

pelmoﬁ ceTH Bemem‘neﬂmﬂﬁ €OCTB A/LNIOBHANBHBIX OCALKOD HECET
HepTH NPOCTPAHCTEEHHOA MHPOTHOR 3OHAMKHOCTH H Axbepen-
HHAUY.

Ha dopMupopaHue pessnx XONMH H HX OTAOKEHHR ORa3aiH
BIHAHHE OCOGEHHOCTH CTPOEHHS # COCTARA NIYGHHHBIX 30H.
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Taasa li

OCHOBHbBIE I‘EOXHMH'{ECKHE ‘IEPTH

AJIJHOBHAJIbHHX O‘IJIO)KEIIHVI BACCEMHA AOHENPA

Jinror
AANOBHANBHEX OTAOKERUT

Aa, Hble na - B o
HOBHE AeALTOBbIE p ACHE TAiay T-KPap
BBIMH, p Hry

TJIHHAMH C PACTHTE/BHHIME OCTATEAMH; KOHTHHEHTANLHHE O0CAZKH
TIOATABCKO CCPHH CAOKEHE A/1MIOBHANBHEMY H 03ePHO-a/LAIOBH-
aNLHEMEA NeCTPOUBETHHMA FTHHAMA, NEPEXOUSMIHME B KPOBJE B
KpacHO-GypHe, a Ha YTaCTKaX YIJIeHAKONIEeHU — TeMHO-CePIMH

p YTAHCTOE Be-
11eCTBO H PACTH OCTAaTKH ¢ NP " Gyporo
YA B TYMYCHPOBAHHKIX TJIMH.

p P cocTaB neorena 2

3yerca 3Ha B

¢p nnauema {Md) roneGaerca 3

0,05—0,36 (

Kn (Sv) 1,302, 68 (1l 62) B ne.'mn OHH OTAHYAIOTCA OT uopcxux
TECKOB Naxecrena Goxee BbicO-
KHMH xoﬂuem-paumnn cppamum 0,25—0, 1 MM B RHEKHMH — Me-
nee 0,1 ux (tada. 1). B necKax dpak-

win 0,25—0,1 ss nocruraer 96%, oCTanbHLE HMEIOT HesHAWH-
TellbHOE PACHPOCTRARERNE: 0,1—0,05 xx nmo 18,6, a menee 0,05
He np 22%. B Md or 0,12 nmo
0,28 wma.

B neckax (K uH) npeoGaagaior
aneppuropas (46,2%) x Te1ATOBAR (24 4) bpakuun. Md cocras-
aster 0,08 xx, So=2,7. [Tecxu pycnopolf halny XapaKrepHayoTCH
FMOBEIUEHHEIMA COAEDXaHHAMH (ppaxuni csume 0,25 s mpu
cpejien anavennn Md=0,12, a awun mofiM, 60/10T, HaIPOTHB,
AMeloT Gosiee BHICOKHE 3navenns ¢paxunp 0,25—0,1 (17,9—19,6
g%%ml:) o7 130% B pycaosoir damur) npn Md, pastioM

—0,07 ux.

¥ neerp X pOMREHHI
npanoﬁepembﬁ l'lpnnmu (M Foponaoe C'ro.rmncxne Xyropa,
Toxapus, XKy Copuins) np YaCTHUN MeHee

4
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Tpanynomerpudeckull cocTas HeoreHOBHX

-
¥ ®paxuss,
i H
e |t v
BE 5 >3,0 ‘ 3-2 2—t 10,5 2,6—0,28
SR .
Heoreuosue,
Annosui 6 0—0,4* | 0—0,3| 0—4,40,4—23,5 | I,4—48,1
2 5,05 10,06 [ 00 | 7@ | 1842
Osepro-ai- 26 {0,01—0,210,01—0,2] 0,04—13,2 | 0,5-51,5
AopHaNGEBE — "o | — 2,35 6,90
en.g.—4%| 1—6 -2
Maneorenonme,
. 00,5 | 00,8 |0—1,7 | 0,04—45,0 | 0,04—61,72)
Mopexoit 2 l 0% |0k | & | &m | =@ |
* 3nece W janee B P! B —
- [acTo (no pamuete 3, A. Jleskosa,

0,01 mm— po 80%, y cyraunkon u cynecelr — 30—60% (B. H.
Ilep , H. B. 3ai 1965). B. Xapakre-
PU3YIOTCS IVIHHEI 3TOro Boapacta B nonune Jlnempa u cesepoit
vactd [IHenposcko-Honeuko# smamnun (A. ®. Yapxuna, 1958;
U K. Topeukuit, 1970).

Ilo MuHepanoOTHIECKOMY COCTABY HEOTEHOBME MECKH NpeuMy-
mecTBEeRHO KpBapuesse. B gerxux ¢pakuusx 0,25—001 mx
(tabn. 2) comepxanue ksapua cocragaser 93—99%; cmons —
0,1—1,4% (mpHueM OHa NPeNCTABJEHA MYCKOBHTOM), NOJEBHX
umnaros —0,1—0,8, xanemura — g0 0,2%. Ppakukn kpynuee

0,25 sm o6BMHO C. TOYTH IO p , IpeHMYILle-
CTBEHHO NIOMIYITPO3P. ceporo u 6 POTC 1BeTa, HE3H;

TERbHYIO YacTb (no20%) cocTapaser AHMUATAS H CEPOBATO-CHHAS
p AHOCTD, B TAKENHX MUHEpanoB, Mo Ha-
WHM LaBHHM, pacnpocTp HMeeT aJIOTHIeH-
Has 2CCOMHAnHs: PYTHA, ZHCTEH, CTABPONUT, HUPKOH; oCTaibHble
MHHepPaIH — B HEIX TBaX. BeTpeueHn Takxe

Tonas u Gaput (o ¢paxunu 0,075—0,0t mx 1o 0,1%), amartur
(6:5% Bo ¢pakumn 0,1—0,075 u 0,2% — 0,075—0,01 mm:). Ayru-
TeHHble MHHePaJIH TPENCTABICHN OKHCAAMH IKeIe3a U NHPHTOM.

Boixon TAXeAMX MHHepasoB KoieGaerca B cpemeM or 0,97
(dparums 0,076—0,01 xuu) no 0,32% (0,25—0,1 ms) u onpege-
aAgerca (GanHaNLHBIMH YCRIOBHAME OCaAKOHaKoNIeHHd. B ocagkax
GypoyroamHOro MecTopoxAenns JXHTKOBHIA HX BMXOJ BO (pak-
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TaGauza !
W naAeoreNiopmx oTromennfi Gaccefina Nwenpa, %

n

(o_z&u,x

nonTaBcKaa cepusn

0,1-0,01 <0,000

19,9-87,5( 3,1—66,9 [ 0,2-7,7 | 0,05-0,36 | 1,3~2,68 ‘| 0,41—1,27
“E=.m | 18,15 7,95 0,18 1,62 0,94
1,9-50,8] 2,7—62,3 | 4,1—81,8 | 0,01—0,40 | 1,20—6,20 | 0,16—14,14
" 16,58 | 46,28 54,35 0,08 5 | L6
65| 218 | 2-6 |o4—014 | 1,570 -

xapukosckHR Apyc

0,4-66,0| 2,38—71,9 | 3,66—55,3 | 0,04—0,47 | 1,36--2,68 | 0,82—1,13
0,3 | 32,98 | 19,48 | 0,8 | | 1,95 L

epeee.
C. C. Manpxena, 1970).

uua 0,25—-0,01 MK COCTaBJIAET (cpennee 20 npo6) and daumu
pyeea 041% xCH 0,35 u nokm 0,13%.
Cxopune fanHble MPHBOAATCA JVIA HEOTEHOBHX NECKOB 3. A.
Topenuroy, 3. JI. Mumtarosofi, 3. A. Jlemkosmm (1961), 3. A.
JIenKonHM 1 C. C. MansigkrnsiM (1970).
POBLIl XapaKTep TeCKOB CBHHETeNR-
CTBYET O Ty6OKON B HEORHOXPATHOH mepepaboTKe MCXONHHIX 710+
POL ACALTOBHMH H PEUHHIMH BONAMH B YCHOBHAX TEMJIONO TYMHZ-
HOro kauMara. HeoreHosMe KOHTHHEHTANbHHE MECKH GIM3KH 1O

COCT4BY K MaJeor D 3a cuer p KOTOPHX
onp JIACH, -nu 7 HPYTHMA Tedist
uu. Mi : BO

$paruuax 0,25—0,1 n 0, l—0 05 #m MopckHe ocamm HMET
6ostee BHICOKHE cofepxanns Taaykonuta (1,9 u 5,5% coorsercr-
BEHHO), WibMeHHTa (334 W 40,3) U NOHHKeHHbE — TYPMaluHA
{0,9 1 6,7) u rpanara (6,36) (ta6x. 2).

Jjs accolpaimi PAMNACTHX MHHEPa/oB HEOTEHOBHX OTIO-
XKeHHlk xapaKTepHO upeoGAajanue MoETMopHaiomnT2. Cocras
mecTpoIx rauy, mo M. A. Bes6opoxosy, 3. 3. Maso, H. H. 3yesy
-(1953), onpenenaeTcs KaK MOHTMODHJIOHHTOBHIE ¢ HESHAYHTENb-
Holt IpHMechIo THApocion, & B, H, Illep6uuoit u H. B. 3aituesoit
(1965) kax nunnmﬂﬂepanhﬂuﬁ HapARY ¢ BeXYIUHMH MHHEpa-
naMu — TOM; . Cfl  MOHO-
TEPMHT, TaANY23UT, THAPOMYCKOBHT. Kpacno-Gyphie rimHu OTIH-
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cocTam

Terses gpanans

rRayKouur
Kamonus

TYprasAE

5. E
£ %! §~
HE
0,25—0,1 99 2 0,1/0,
0,1—0,676 [98.7{ 0/4 |0, 5
0,075—0,01 93 310,8(1,4
0,25—0,15% HET ZARHMX
0,150, 10 «
0,10—0,05 <
0,1—0,05% «
0,25--0,1 [54,9) 1,042,
0,1—0,075 179,41 0,7 |17
0,075—0,01/90,8{ 0,6 | 2,
0,256—0,1* | ger ganuu
4,1-0,05 «

* TIlo 3. A, Topeamxy, . 1. Mamarosot, 3. A,
** Ilo 3. A, Jlanm:xyc C.Manumxy(197)

HaTCH OT NEeCTPHX

TEAPOTEeMATHTA K JEMOHATA.

Tamenan
H
S
g §
i
Heorenosne,
Anawostia
20,9 —
9,0 0,1
17,5 —
6 03,6 | 0~3,6
7| 03,5 | 0—6,3
72,310, 1| 0—16,1
0,4-7.3 |1,2-18,3
Maneorenonue,
Mop
22 | 10
11,6 L2
18 z
10,7 —
Jlepxony (1961),
KaJIbUHTa,

0 HAUIHM JaHHLIM, q:pammn <<0,001 ## BepxHeoanroueno-

BHX IVIHH NP

HEX TIWH, £He FOCTIOZCTBYeT nmpucmona THIIA HAJHATA.
3. A JIem(on, C. C. Mauuxua (1970) pawor szsxme pesyiib-

TaTH: JIOHUT,

HEOT@HOBHIX —
OT YeTBepTHY-

THR

¢ npu-

uecmc KBapma, TOMesHx imaton. B paionax, HPHMHKAIOMEX X

Py Y KPHCTAL
mme TPeo6AaKA0T KAONBHAT K rnnpoumna

Ha wre [T

"HB

punsaTckoit Bna-

cxaoue Ykpa-

46
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TaGauna 2

bpmxan
Fli)
Pl ]
noATaBCckaf CepRA
Apbie
— — [ W1 | I8, 2,6 6,7 —
0,6 3,1 80 | 13 0;3 0,8 7.8
2l e | s | 56 | o2 02 75
1,6-21,8 ~ [0,7-9,6 1,623 ['8,4~15,9 = Py
'6—17.710,1—0,7 |2.3-6,4 [1,3—14,7| 6,310,4 - z
71,5 | '0—1,0 (1,840 | "0-3,0 | 8,2—4,5 — -
15,6) —  [1.3—15,11,6-10,ten’a—1,2 | 22,445,9 |5,3-29,3
xapekopckull apyc
cxue
18,0 | 44 54 | 7.9 44 15,7 5.9
3,7 | 31 46 | 73 2,3 18,4 0,7
20 | &8 a7 | 42 1,4 481 8
6,8 = 9.3 = ot 3304 pid
6,3 — | 2 - 4 03 -

&

T AN 37€CH P
B OCHOBHOM Kao#mHHTOM (R0 70%). XuMmuwecknit cocTam raHH
(%): SiOz—16,30—54,50%, AlyOs—33,01—54,69, Fe;0,—0,60—~
1,13, CaO—zo 0,66, SO;—no 0,30, moreps ngn NPOKaNHBAHAA
(m. 1. 1) — 11,48—25,93 (J1. Y. Kapsixun, 1958).

B a necKkoB npeod p -
95,7--99,19% (cp 97,14), P OCTAALHHX
(acimovas rasrosen — fo 1,81 mpH cpennen 0,93%) e npesu-
iaer 0,9%. OT MOPCKEX NecKOB OHH OTJABYAIOTCA NOBHINEHHHIMH
CcoNlepPKatRAME KpeMHeseMa H PEIKO NOHIKEHHHMH LiHRO3eMa,
OKHCNOB JKeflesa H MaraHs (Taba. 3). YKasaHEMe pasnEuHa MO-
ryT OHTH npy y p o

najeor it ToAmE.

no O K uer-
BEPTHIHOMY ABJIRETCA DesKo MOBHICHHAA BeJRYHHA OTHOIHEHHA
EPeMHHA X 8MOMHARIO (CM. Tabn, 32). :
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TaGamna 3

Aoectnll COCTED NEOFENORMIX SAMNURANENE N MAMCOrSRIBMX mopexnz orasnennll Gaccelua Rweapt w clexmux Teppuropud, 9%

Teneravcexxd W . . .
72D oTAcmenEl %0, Fo.0y A0, CeO MgO KO { NoyO 30, n.o.m Anvep
) Heorezonus, DOATARCKAR cCepas
Actoaud, necot |3, CommesXyrop.| 9,17 0. | 0% 0,18 018 | 0,020,065 0,13
« 96,86 0,28 0,86 0,08 0,14 ) = —

96,099,191 0,08—0,87 | 0,07—1,81

0,16—0,88 | cx.—0,41 -] - -

\79—99,03{ 0,04—0,37 °.W—|.§3 0,23-0,88 | 0,07—0,32 IOBI‘;l— -1 -

9,73 0,28 2,73 ' 0,9 o0 || -] -

7,0 0,48 0.5 ca _ =] =

los,7—06,02 | 0,18—0,36 | 0,13—0.68 - 0,08 - -1 -

Oupn-u::- 5085 | 1,56—80 | 929 - - 0,26—0,30 | —
Phe ralEM . ' X

s0—88 0,0—10 | 6—2¢ 0,2—1,6 |0,0n—0,8 | 0,435 -

e 1,6 onpemsas-| 0,10

Fl“
1,0-1,90 | ca—0,87 L""‘W

.4 5% | * X
0,40—1,92 | 0,230,838
— 1,0 | 0,58 |

o.mjlgw 0,480,83 . _

0,301,60 | 0,300,358
— 1,00l | 0,41

< —
“1,20-1,90 | 0,34—0,78
|~ 0,79 0,47 ¢ -

0,50~—12,03 0,10~-2,21 € lo.ﬂ—o. 5,00=10,76

Naseoresuonme, xapurkoscxul apyc

Mopeaoit, mecox Ihenl-llmpnl 2,71 l 2,68 l 2,57' 0,23 l p,ao,l 0,14 ‘— ' 1,08 “m
S 4 3/ L
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Osepro-amoBpablie MecTPHe B KPacHO-6ypHe FAHHH

XapakTepusyiorea G Maxpo-
KOMTOHeHTOB (Tabx. 3). Onnaxo B‘ropax pasnosnnnocrb TNE
OTAHYACTCH OT NepBof H Ca, Mg u
S. Ilo mepe nep aorVilr 'y BO3p T COgepxa~
HHE Kap6OHATOB H Kemesa My oSl — TIHHO-

3eMa, YT0 COrMIACyeTcsl ¢ TMUCTeNeHHofl NepectpoilKofi majeoreo-
rpaguueckofi OGCTAHOBKH B HeoreHe: o6MeJleHHeM BOJOEMOB H
BO3IPACTAHHEM KOHTHHEHTANBHOCTA KJIHMATHUECKHX YCIOBHI.
AnnoBHANLHEE M 03€DHO-AJAIOBHANBHHE [ECTPHE TAHHR
MO3HAHECKON CRHTH ILTHOHEHA CocefiHel TeppHTOpRY [loabtiy, no
nawnuM B. K. Jlykamesa (1970), xapaxrepHsyiorcs clefyomumMu
conepmannaMn  (%): Si0,—5891—65,05 (cpeamee 62,32),
Al,0;—15,25—23,88 (19,04), Fe,0,—4,21—9,18 (5,19), FeO—
0,21—0,62 (0,30), Ca0—0,75--3,87 (1,32), MgO—1,49—1,78
(1,65), Nay0—0,17—0,85 (0,35), K,0—0,80—2,01 (1,53), SO;—
caenx — 0,22 (0,07), n. a. n.— 5,82—7,76 (6,76). Ilo otHowexnmio
K TIOAOGHHM TIO BPEMeHH H yCIOBHAM oapasonamm TAAHaM Gac-

cefiia JHenpa onH BH, co-
P H
C B "
Texernvecxnt Tn Tlopoaa | ‘,‘,‘;’;fl o ' |

Heorenopue,
6,1—117} 3,0—11,5

Anmopnit pycrosHit TecoK 27 o 53
CTapHYRL, osepuo- IVRAA NecTpouBeTHasd 1 390 7,4
ALMORKATHRRA

Heantopnii 1 TAKMEa YepHas 1 310 18,0

. OsepHo-annioBHambeil | mecuanne * 475 40 2,9
TIEAHCTHE 154 260 8,0
yraMcTHE 99 600 9,0

lNaxeo renceue,

Mopexoft neCOK 129,3—230y 8,1—33,0

10— 5.0
cynecs 12 | 165—260] 10,86—18,5
T70 17,5
necuaKbie 1480 540 8,6
THBHCTHE 9 660 9,6
KapGoRaTHME 51 800 22,0
¢ Cpeftse SHATEHNA MO HeCVAHEIM, ]
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Takum 06p H CMEHM XI
HEOTeHOBHX IMIHK BBEPX N0 paspesy CBHAETENLCTBYIOT ue TONBKO
00 H3MeHEHHAX naneoreorpadHueckoft cpeaH aMNIOBRANLEOIO
nu‘roreueoa. HO R TIED

3 nurpalum H Y
Ca. Mg. Fe, Mn "

VP .l r ol H

p  (xal D 6 PTHYHO-

o 3~rn He cpenu NHTOTeHE3a NAHOHEHa

n l'lonnmposbe ykasuBawt Takke C. C. Mawukun (1959) n
B. A. Bopoua (196

Opaxuus <<0, l MM DO HX TJIHE co-

crasoM (%): SiO,—5009—5460 (cpemuee no 11 npoGau 52 89).
Al;0,—22,67—27,35 (25 39), Fe)0,--3,60—6,69 (4,7

0,52—2,53 (1.27), Na,0—0,74—231 (1,53), K:O—O 31—2,29
(1 ,38) nn n—997'—15, (10,84).

> Cope H TAHHAX

onm'oueua wra B 6, 0,01—0,55%
(cperuee 0, 16%) u 0,07—0,77 (037%) ooom’rcmuno B necr-

rannax [loabwn oxo cocras-
aner 0,04—0,34%. TTpn

ot K 5,19

P P

TaGaxna4
orsomennnx Saccefing Aseupa, n-10°% %

T

goaTapckas cepua

0,6—-3,0 10,1—0,7 | 03,8 1,0-25
; TS 72 33|19 |1,0]15 |0,2
0,8 2,6 2% 2,68192|16 |32 |03
2,0 4,0 9,0 — 0232 —|— |04
.- 1,0 0,6 29 —20/1,3]12 }1,6
6,4 3,8 3,0 27 1,6/122]96]|756}1,2
2,2 1,6 3,5 78 1,3156(7,614,8[04
xappkosckuft apyc
0,97—5,7(0,1—1,3
5 | 9,1
24 (0,05
12 10,1
6,0 10,1
30 lo}

TnOpaRAM 2EEHH 1O ﬁmmnu C. C, Mamnixsna,
- - 51
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HbLIM YCIOBUSIM JINTOreHe3a B OCafKAX OJHOTO H TOrO XKe
JIHTOMOTHYECKOrO THNA OTMEYAETCS TEHAEHIHS K yueﬂbmeﬂum
xoHuenTpanui Mn, Cr, V n
xoaQJQmuuenroa {Cr:Ni, Mn:Ni, Ti: Zr; MeHee verko Zr : N|,
Taba. p TOB B pALy nep or
D TAHHAM ¥

K P L i &

0TCA KoHueHTpanus Mn, Niw V.

3¢ oTMeye-
uet J1. TI. Manioroh (1947}. Coomdomenue Mnxposnememoa Tpyn-
TBE HEAe3a UM HCTIOMb30BAAOCH ANA OTACTCAHS NEPMCKAX AEABTO-
BEIX HA0B (HMelUHX Bennurny orHomenunk Co :Ni: Cu:V :Fe
:Mn, paBryo 1:3:1:4,3:1400:20) or Mopckux (1:10:3:
©3,2:8:22

TIHHH [0 ¢ YeTBEPTHYHEIMH BEIAE-
JASOTCA MOBBIIEHHBIMH (A0 1 5——2 pa3) xomuentpauuami Cr, Ni,
V, Cu, Ti 4 noktxeHHEMn Z1 1 M
Vlsmenenns reoxnmudeckoit cpe)m a//IIOBHA/IBHOTO JIHTOTE-
Hesda B NaJICOreH-HEOTEHOBOC BPeMA Ha TeppHTOPHH Oaccefinia
JlHenpa, MAVIOCTPHPYIOTCA RANHMMH Kapotaxa paspesa . Co-
aoBbeB Xytop (puc. 3). HeAbToBHE 0CajKK, GOPMAPYIOIHECT NOX
BIUAHHEM MODCKHX BOA, xapax‘repgsyloa'cﬁ MAKCHMaNbHLMK
TOB. K -
TaNbHBM YC/OBHSM OTMEYaeTcs peakoe nanemfe xonuem-paunu
TOB. Y AANIOBUA.
HBX aKRyMyXAuaA TecTpouseTHol “Tonnma xo‘m H BeaH K HEKOTo-
POMY NOBHIIEHHIO COACPKAHMM S/AEMEHTOB 34 CUeT TMHHHCTHIX
0CaJKOB, BCe Xe He HIMERHAH OOMER KafTHHEL
CMeHa KNEMATHYECKHX YC/AOBHA aiI0BHAJBHOTO JIHTOTEHE3a
©T TIHONEHA K NPEANeIHUKOBRIO K Jalee K JeJHUKOBbIO YeTBep-
THYHOTO fiePHOAA OTPA3MIACh B HATIPAB/ICHHOM YMEHBIUCHHH KOH<
HeHTpau#i MHKDOS/EMEHTOR B OCALKaX, YTO OTMeuaeTcs Ha pas-
peaax ma. I'[epenenxn u Jleopen (puc. 4,a u 5).
peaa dopmap 0CaAKOB XapaKTEPU3Y y
MH MH pH: ot unolt (7,3—7,7) y
MODCKHX NaJCOreHOBHX NECKOB [0 CHAGOKHCION Y NENbTOBHX
(6,8) M meCTPOUBETHHX 03ePHO-AMIIOBHANEHLX (4,7) FyiHH. :
TloxasaTeseM pasfinumsi OGCTAHOBKH A/VIIOBHANBHOTO JHTOTE-
Hesa TaKKe 3%-HBx BEITANEK.
B ofnaxeuny Conopses XyTop rimtu, $opMAPOBABIIHECH B ye-
noBHAX fmeasts: (mATepBas 11,55—15,75 &), o oTHOWEHHIO K
AMIOBUANBHEIM ¥ 03EPHO-A/VIOBHANLHHM — KOHTHHEHTAJbHHM
TecTpouBeTHHM TamuaM (0,20—2,20 ) OTIHYAIOTCA HOHMXKEH-
HEIM CONEDXAHHEM OKHCIOB Xeaesa coorsercrsenso (%):
0,17—0,19 (cpeanee 0,18) u 0,06—0,62 (0,31). Ilo conepxannio
HIe/TOYHO3EMeABHEIX snememon oHY GNH3KH K MOPCKEM OCajKam,
UYeTBepTHUHEIE 03D M-
bl OTJIHYAIOTCA OT HEOTEHOBHX ellle 6BJIM.HHMH KORUEHTPALHSMN
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B 3%-teix HClemramxkax (%): Fe,03—0,35—4,58 (1,68),
Ca0 —0,62—13,40 (7,83), Mg0--0,10—349 (1,69) (cM. Taba.
50). Ocanxa 1eaAbTOBOrO aJJIOBHA PEIKO OTIIH‘IMOTCH 0f HEOTEHO-
BHX 03€PHO-AJJTIOBHAJIBHLIX
xosdduumentos (Na+K) : (Ca+Mg) u Ca (Ca+Mg) B mopo-
BBIX_pacTBopax (cM. Tabu. 54).

Hna cocraBa 0 OCAIKOB MOp

yodonis dopusp Xxapakrep
K++Nat x Cati+

+Mgt?) 0 18—-0 58, B TO BpeMA KAK AJs DEUHMX NeCTpOLBeT-
HBIX [JYH HeOoreHa —— OKOJG 0 16. Huskee Benuunss HKaHHOTO
P Ta Aas rann Tl p OTMeveHb

3 Moo NV Zr N Nifer

R R R R T e ——

i} prorey [

B nlr

2

Pue. 3. Cnel;TpoKlpo‘ra)lmax Mmarpamma paspesa y A. Conopkes Xyrop Peuuit-
Xoro pafion:

.53
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=N=0"
="

Venonnste 0603nadeHHR K PHCYRKAM:
® W oaps 1— i 2
nn, § —ropeh, 4 — ramua, § — cyrasnox, 6-— cynecs, 7 — qepenonm«e necKa!
M 1pOCAceB CYTIECH, 0—vepe)mnar-me TOHKHX TPOCJOER 7IeCKa # Cymech, 9—
YepeAUBAHUE APOCACER CYHECH B MM, 10 — cynech c PefKofl TafpKoH aKBaTh-
WeCKON MOpeRH, ll—cymnnox H cymecs nnylmue, MODEnHule; necok: #2--

15 — pasHo-
s?)ﬂnc'ruﬁ < ramnoﬁ, 16 — necuano-raneunasn eu:cb, anmn: 17 — pasuniBa,
18 - pycnosas, 19 20— - 22— oaep”

— 24— 26 — mopcexasi;
;96— 28 —Kocan, 29— psts
revennst, 30 — GasaxbHuA ropnaom. 31-rpmuuu MEMIY aAMOBAAILHLIMI
nauxamy, 92— : pd — noy-

Ba, ps — 6 al— gl— fgl -
pglal — 1— osepuie, 1gl — aum-

1-al — ozep A-al—

™ — MOpCKHe, prm— r—
«pauna molMu, pl— mraKa, t—crapuu, pf-—llepnq)epnﬁno cnmmmn Pt
pycnosas, rt— pasmusa (6: OHT), 1S — — thauus
Mopenss; Q , Qs— sepxneuemep-
THuHE, Q; Q— orgens; Np—
numionen, Ny — xuotet, Pg,— QfFt— Qg
opuancs, Q' —uypasrckuft, QFF — comcxnft, Qf* — mxnopeatt, QF—
[ Qe QM — wamu

Goxexuti, Qb'— Gemopyecxntr, QFF — Opecrexrtt, NP*— ropusonr necrpouser.
BEX  DMH, (Ph-—N,)"“ — DOJTaRCKAR  CEPUS; P::—-xapbancxu cerTa
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Takxe B. A. Bopona (1967). Pasnuuns naneoreHoBhX ¥ ueTnep-
THUHBX IO COCTaBy 0 onH-
CHIBAIOTCA HEXKeE.

Heo6xonuMo NONYepKHYTb, 9TO HH3H paspesa j. Conosben
XyTop 'no TeoXHMANECKHM JaHHBM {MAKCHMAJBHBIM COREpHa-
HEAM Mn, Cr, Ni, V, Bocokum pH — 6,8, BbICOKHM 3HayeHHSM
0 xoMmiexca —0,18—

058 W  nop PacTBOpOB,
0 yeM HHiKe) HaMu Kak
LeNETORNE, UTO MEHRET p Kenye

O KOHTHAEHTAN6HOM IPHPOAE HX OCANKOB K SHASHTEALHO yTOUAACT
f1aneoreorpaduyeckyio OGCTAHOBKY B B OMArOIICKE Ha TeppPHTOpHH
Gaccefina.

B ¢aunansEOM psily alMOBHANBHEIX OCAJKOB HEOTEHa KOH-
HEHTPALMN MHKDOSNEMEHTOB B LENOM MOAYHHAIOTCH HEKOTOPOMY
¥X YBeJHYEHHIO OT PYCIOBOR danuy X danuaM NofiM B 3aCTOH-
HHX TOp@AHEX 60M0T. B uacTHOCTH, a5 6yPOYrOJbHOrG MecTo-
poxpennsa JKatkoBHun (cpefHee no 24 npobam) OHA COCTABJASIOT
{n-102%) mas TutaHa ot 78 mo 100 u 300, mapranua — or 3 1o
54 BT & -

TakeM 06pa3oM, aWMOBKAJBLHEIA JIMTOTeHE3 B YRa3aHHOE
BpeMs Ha TeppuToprM Benopycckoro ITogHenposbst XapakTepH-
3yeTcs MEPeXOXOM OT REABTOBHX K JOJHHHO-PRUHHM  (CTapHu-
HbIM) M O3€PHO-ANLIIOBHANLHHM Cpefiam. DTOT NepexoX (HKCH-

pyercsa B cMeHe < Ha cnaGoKncane
YCNOBHA, V! MHKDO: | nameae-
HHH HX COO B OCajiKaX, y KC

B coCTaBe COAMHOKHCAMX BHITAKEK, B ymenbmeﬂnn cmzep}xanuh
Na, Clu TOB THOCTH M XJ0p-

CyZBGATHONO B COCTABAX MOPOBHIX pac‘rsopon

Ti H JUIA TIaJI€OT€H-Hepreno-
BOTO IHTOTeHEsa SBAAOTCA FAAYKOHHT (MOpcKas), KaONHHHT H
MOHTMODH/IOKHT (KOHTHHEHTANbHAA cpena) Hnst teppurennoit
UACTH OCZAKOB
KBapua npH OTCYTCTBHH HaB Kpaine HeIHATHTENBHOM conepxKa-
HHH NOAEBhX WIIATOB; CMIOJA NPEICTABNEHA MYCKOBHTOM.

CreuadHKol anNOBHAJIEHOTO JTHTOreHe3a MHOUEHA SBJSETCH
): D MapraHia M Kejesa,
ETHEX TOJIIL

“To PALY JIHTOTEOX! (oct AM
TPaHYJOMETPHYECKOr0 M MMHEDAJNOTHIECKOr0 COCTapa, COXepHka-
nuio Si0s, FegOs, “AlyOs, cOCTABY CONSHOKHCIBIX BHITAMEK
¥ TIOPOBHX PacTBOPOB, CONEPHKAHAI0 H COOTHOUIEHHAM MHKDO-
SJ1€MEHTOB) OTMENAIOTCA PASIMUHK MOPCKHX B KOHTHHEHTAABHLX

TIECYAHEIX OCANIKOB, MecTaM# HAL
ANpioBRANEREIC OTIOMEHHAS KIKHeYeTBEPTHUHOrD BO3PACTA.
bi0  TEeEKoB Gp 0 mp ABAAETCH
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KOp: 8 P 0-Cepas oKp Ccpemy cynecefi H TViHH
Baior pHe U YCPHBIE IyMYCH] Pa3sHOCTH
O CHAGHM KOPHIHSBATHM OTTERKOM; TMHH cofepxar peakde
kapGonaTAsle cTskenss. [lnsi necKoB Haau6OKCKOIO BOspacTa
THNHYHA Geniafl, CBETIO-Cepas H KeATOBATO-Cepas OKPAcKa;
y CYFIRHKOB M TIMH NIpe0GNaZaeT Cephiff, 3esieHOBATO-CepHit
i LBET, 4 TYMyCHD prie ¥ gep-

uue PA3HOCTH HMEIOT HE3HAUATENBHOE PACNPOCTPAHEHKE.

B rpanyJoMerprueckon COCTaRe A/TOBHA H 03EPHO-alMIO~
BHANBHBX O or p i co~
A sepen n - (%):  @pax-
unn>3,0 ma—0, 42-—29,02 (cpentee no 10 npoGam 7,54) n He
obHapyxeno; 3—2 #m —0,12—10,3 (3,62) u 0-—0,7 (cpennee no
18 npoGam 0,09); 2—1 mx —0,02—10,4 (3,97) n 00,4 (0,1);
1005 #n—0,04—39,3 (1592) u 02—1,1 (057); 05—
025 an—05—49,04 (19,09) u 1,4—7,7 (371)- 0,25—0,1 muu —
0,8—62,24 (24,61) n 59,0—79,3 (68,33}; 0,1—0,01 mx —0,8—
56,4 (1375) u 93—27,7 (18,39); menee 001 xu—1,0—b45
(10,78) u 4,3—11,4 (8,75); Md 0,16—0,63 (034) % 0,13—0,16
(0,12); So 1,31—2,08 (1,59) u 1,35~1,69 1,50).

B cocTaBe GDECTCKRX meckos NOMHHHPYET KBapil, M0 MOpo-
JIOTHUECKHM  OCOBEHHOCTAM (MYTHOCTH H BKIIOYEHHAM) CXOf~
Hulll ¢ Heor pacmpocTp HMEeT CIofa
(MYCKOBHT), mnatoB He OT . Y Ha
mecyaHbix OCaZKOB IOCHOACTBYIOUINM ABNAETCA KBAPI, COCTAB-
Asiomwil B serkofi ppakumn  0,25—0,01 su 79—100%; B Menb-
wieft Mepe pacIpPOCTPaHEHH NojeBwe mnata (0,6—17,1}, Mycko-
But (10 1,2) H raaykommt (0,2—0,8); wuspeaxa Ouorar (o
0,3). Cpenw Tmxeanx MHHEPalos Hanboiqee PpacHPOCTPaHeHH
PYTAN, LMPKOH, MHCTEH, CTaBpOJIHT, Jefikokcen (raba. 5).
B rpasuiino-rameunoM MaTepHase, KpoMe KBApHa, BCTPEEHB!
OBJOMKH FPAHHTOB, HE OTMEUAEMEe B GPECTCKHX mecKax.

Tanuucras $pakuas (<0,001 #a) npeanefHHKOBHX —aXAK-
BHANIBHBIX M O3ePHO-AINOBHANBHEIX OTVIOMERHH CAOKEHA HI/IH-
TOM, MOHTI J. ITOM, P TaMH, IIPH TOM
THAPOCHIOLA TpeoGaanaer.

Kak BHAHO B3 HINOKEHHOTO, B COCTABE HUAKHEYCTBEPTHIHOTO
ANIOBAA (10 CPABHEHHIO C HEOTCHOBHM THNMUNBIM CTaHOBHTCR
PACHpOCTpPAHEHHE TIONEBHMX IIMATOB, GHOTHTA H THAPOCWIOR.

Bpectckue pyciosle neckd, B TOM qucne 6asafbHBIX ropu-

30HTOB, no P ¢ Ha o-

i Sin Ca H Mg, 4T 08YCa0~
BNEHO HE TOALKO nepemusom HEOreHOBHX TOPON, HO B GaH3-~
KHMH K M (ra6a. 6). Cpas-

HHBas COCTAB c-rapuqnux THH GPECTCKOro BO3PACTA AOMHHHI
Iuenpa ¢ nepurAsuHanshHbive  rauHeMp  1Tnana  Oedrman
u Annen Hepycaanmexok Tlosbm, No BO3PACTYy OTHOCHMEME
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Jlesxan dpexnuz 1 Tamenan
Dpanans, a4 i . H § | i E %
X [ H g g
11 111E | § £
0201 Jwo | —|— |- |s2]e2] 572 —
0, 1—0, 075 9.8) 06| — 03 [19,5] 1,0 23,7 0,5
0,076—0,01 |7.4]|17.1]| 1,2 | 0)2 | 48,0] 0;5 | 220

X Heoren-HHKHEYeTBEPTHIHHM OCAIKAM, HENbSH HE OTMETHTH HX
6oAbLIOE CXOACTBO. nocaenunx (no B. K. J'lyxameuy, 1970)
orMeqaercs (%): Si0:—71,77—71,97 (cpennee 71,87), Al;O3—
13,95—14,73 (14,34), Fes0:—2, 24—2 28 (2,26), FeO—1,12—
1,26 (1,19), Ca0 —0,58—1,02 (0,80), Mg0 ——1.87—1,96 (1,92),
Na;0 —0,54—0,64 (0,59), KO —1.61—1.89 (1,75), SOs— ne
068.—0,02; n.n.n—4,50—4,64 4,57) B MHKDO3/IEMEHTH
{n: 10"%) Ti —410—690 (550), Cr—8 (8), Cu—5—6 (5.,5),
Ba - 34—63 (48,5), Zr — 8—10 (9). B 70 e BpeMd No oTHOWE-
HUIO K ueorenomu TIBHAN  GpecTcKHe TAHHK l'lozmenpoabn

MH — OKHCIIOB JKellesa H Kaaplud, a H3 uuxposneuemos—
HHKeAs M BaHaMNHsl.
Ha peuHue Metee * no
Y, -rro ¢ 10 (bauuanwux
06CTAHOBOK npn p ABHEIM Y
Naa  mecuanbix pe\mux OMOMEHHE HIKHEUETBEPTHIHOFO
BO3pACTA N0 CPABHEHHIO C APYTHMH UETBeDTHYHHIMH peuHbIMH
ocalKaMH XapaKTepHO p p H HH3-
K0e Wenodedl; nNpn 3TOM HX AbHBe
(nas SlO,) H MHyEMaanhbie (K;O H Naj0) xonuenrtpanun
Ta6a. 6). Conepxanne MHKDO-

&

sneuemon B 6p ¥ Ha
B Taba. 7. -
AHannanpys
A. Ipopen ﬂmc 5), neoﬁxonnno OTMETHTD ule.u.ylou.lne saKoHo-
X Gp: p 4acTb
'paspeaa (na-um I—Ill) xap zua Ma
p 10, MpHYp X opranoreﬂnuu OTAOHEHHRM
" H oy 13 p {nauxa IV—V)
MMEeT B HENOM HHSKHE, MANO HIMEHAIOMHECH KOKUSHTDAUHE
3/MEMEHTOB B OCANKAK, 38 WCK 0 TIOBH-

LWeAHN HX Ha TpaHRUe nagdeK, CBf3aHHHIX C GasanbHEIME FOpH-
58
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TaGauna §
necuanoro axnosus Gaccefisa Amenpa, 9

bparuER
£ | 8
a

i ig z g g § 1|1 zg 2

ie|8) i8¢ 1|8 i
0,1 1naligs5j10,1 (239|041 7,6]13,6 8,2 0,2
- 05612,0/| 95} 3,7} 1,6 | 2,1 { 12,6 3,2 0,5

- 08| 42| 63| 1n2]oz|75] 93 z 0,2
3oitramn. Co TAHBAX
E8HHOrO paspesa cocTaBaseT Ans Mn : Nl ll 8 Ti:Zr 10,5. 310
pesko HX oT TJIHH,
ABHHBIX b 3,2 u 20 coor X

4TO YPOBHH 3THX COOTHOMIGHHE, 4 TAKIKe KOHUEHTPAUUA MUKPO-
© SMeMeNTOB GAMIKH K DAHHEMETBEPTHUHHM TAHHAM cocefnel

TNoaswa ( 10,0 u 10), usy B. K Jly (1970).
Kax noxasano Huxe (Tada. 54), cocrasn nopunux pacTeopon

ALTIOBHAJNBHHX H pI AbHBIX TJMH Heor

H 4eTBEPTHIHOrO pesko p no y

KoHneTpannk SO, Ca # Mg R 7. 4. XapaKrepHo, 370 1O STHM

- NOKAsaTe/AAM CTapHYHBE MHHW X. JlBOpei Gmie K UersepTHs-
HHM, YeM K NJHOUCHOBHIM AJIOBHAJNLHBIM.

Hurepecsio oTMeTHTD, YTO MPO3PAYHHIE PAIHOCTH KBAPLA H3

X PEUHHX O  HMEIT COCTAB MHKDOSJCMEHTOB

Gonee GHSKHA K Heor q9eM K p M3 Ha-

JAHGOKCKMX 0CaaxoB. B To ke npeun OHH OT/IHYAIOTCA OT HeoTe-

HOBHIX onuempauunun mapranua (K. H. Jlykawes, C. JI. lllu-

ManosHu, B. A, Kysnenon, 971).

Takus 06| TIOATBEPKAAIT
npmlan.nemnoc‘rs oca,tucon -1 naqex paspesa a. Mpopen
K p PTHIHOMY Y.

Cnex'rporpauuu K. l'lepene,nxn u Kpynefiku (cw. parc. 4)

B UEAOM HMEIOT pacmpe-
nenense uuxposaeuen'ron. B nepnou paspese HX MAKCHMAIDL-
Hue P P TAMA TOAMH
:nmosua, pacupee no _paspe y o

FOPH3OHTAX OTAEABHHX MadeK. B‘ropaa COeKTpOorpaMMa HMeer
Gonee

uomauuaa epErANHATLIYO a3y qm]mnponmm anmoBus,
p orpa-

)xamn B nx BEPXHHX lxac‘mx.
- 50
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o % TaG6xuna 6

Mg0 K0 Neg0 . 80y eon

0,38-0,6¢ | 0,71-1,12| 0,06—0,14 0,14—0,18 3,005,008

0,11—0,18} 0,’2—-1,72 | 0,17--0,53 0,12-0,37 0,76—0,79

0,40—0,48 | 2,10—2,%0 | 0,60—0,73 0,05—0,08 4,356,60

X B — o | oo | —ER

Haanm
Hopaassno-
Cra- 3 8,06—16,88) 0,53—0,71
CcyramnoK I
Tok- | pecox 1,80—-2,12 | 0,38—0,38
neuml 2 LX) T.% 0,% -
1,14—2,16 | 8,06—8,98 | 0,43—0,77
| —T® B | 0 |
1,37—96,57] 0,65—1,80 | 1,72—4,16 | 0, 178,00
necox 10 [ - > A
1eCOK 0,31—1,40 | 1,18—6,50 | 0,00—5,70
san J(ﬁnnﬂ) : TL'TE_‘
fepusas
TNow- | necox 1,60—91,82] 1,33—%,16 [ 8,59—4,14 | 0,09-0,28
BoAMAY 4 91,70 .78 3.H 0,17
CcyRech 1| 6,98 2,18 5,42 0,38
Bpect
HNopauasaso-
Cra | ramm o [11,26—=79.24 2,74—8,83 |11,70—16,67] 0,66—0, O
pusnas| 2, 1 0,
TloB- | mecox 1,52—2,18
3 -J_I',TG
20
Pyaao| necox . o.s:-n.oz
necox 3 [5.76-86,34) 0,47—-2,78
(Gasammnilt) K
, 8780, 80! 2,90—4,68
cynech 2 76,88 3,

CocTan GPECTCKAX CTapHYHHX TECKOB OTARYACTCA OT HAMM-
Gokexx Oonee BHCOKHMH konnenrtpauuaxu Ti (s 2 pasaj, Ni
{6) n normxennuidn V (64) u 2r (8 3 pasa); cocran cyramum-
CTMX OCSRXOP He EMeeT $PKO BHpPaXeHHHX pasakuft, 3a
ncxouesueM Mn (ra6a. 7). ) -

60

0—0,68 0,16—1 12' 0,04—0,80 0—1,08 0,17—10,90
0,31 aon 'Im ulb ) io" °
0,10—-1,79 | 0,06—0,97 0,44—8,37
el e = B =l I (R |
LIRS
0,16—0,18 | 0,480,855 | 0,13—0,18 _ 1,12—1,78
0,17 0,50 0. 18 1.6
0,28 1,08 0,33 - 1,67
CkNe
BAMOSUS SN
0,50—0,54 | 0,97—1,34 | _0,13—0,22 - 3,49—5,67
o [ LW | 0N .
0,25—0,40 | 0,3—1,18 | 0,14-0,40 0—0,07 0,77—1,24
‘ A i u:!i v . olii
0—0,4¢ | 0,04—1,26| 0,00—0,28 0,06—2,85
—“=w| os - “Tu
0,25—0,54 { 0,00—1,06 | 0,03—0,9% 0,664,890
—5® | o8 | oW - | e
0,357—0,55 | 0,78—1,44 | 0,11—0,42 3,95-5,08
0,46 .10 [X 4 - ERC

Hsysenue paspesa 6au3a &. [lepeneaxs noxasupaey, 910 dop-
MWpOB2HWE HANMGOKCEHX NePATAARMANLEMX PEIHHX OCRAKOB
NPOHCX0AMAO B ycaoBuuX pH, onpeseaseMmx coCTaBOM peIMB-
BEeMEX NOPOA: GasaabHne TOPMIOHTH PI3IMBBE NOATABCKHX
oroxennf 7,4, Gaunn noamusa 7,3—7.9, noaosoanof danuu

L]
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COMpRENES MENDISICINNTOD B EERESNSTROPTITGAS X

SAESSNARNME ovRommmEAx Osccelms Rweups, n«18-20f

Tadasna 7

Sun Ocompx N n Na ¢
Haanbox
Hepasasno-
Crapauias neCOK 1 100 7,0 2.3
. cyme 1 %50 18,0 08
cYrammox 1 500 18,3 10,0
22186 | 6,8-94,0 | 0,85—3,1
[Tokwennan neCoK [ =% Tb— -'-r:f—
200—1000 10~44,7 | 8,04,8
cymecs 2 5 —m'I— __“l—
20—1000 | 4,2—17,8 | 0,6-7.9
Pycaosss uu: % S - "17!‘“
Toputas
TlonosoRmes necox '8 3H—420 | 4,8—36,8 | 0,729
= _.."....' 2 _L.r'r
3 210800 | 9,5—97,0 | 15-7.4
cydecs : F) 3 -
Bpecr
Hopseatno -
90—130 3—14 02,2
Craspwmian necox 4 R e (X T
8,7—19 )
e 3 80800 . 1 GTSIE
550750 8,613 7,3=11
rama 8 X
18,636 | 8,4—6,6 0—16
Mokwenran necoK 8 - —'-’:;—- 9
) 11 R X
. —240 1 0—.-5 0 0'8-'—215

Cr Mo hJ 2r
b v x> W 8 g 2 | &
cKme
ANODRTNMME
0,6 11,0 8,0 38 | 17| 125 |13
0,4 12,1 55 2,0 | a5 | @3, |107
0.7 16,0 %,0 8,1 35 | us | 74
&%:',“_‘ 2620 L 205 5 | 429 | ss6 100
t4 » (3
1,018 4,0-'19.0 lo,o-:m,o o8 | a1 | 154 [10s
ﬁfﬁ‘-_’ 'L’;.iﬂ _'r!# 47 | a1 64 |8
gt
2:1."1"?-‘ .L-‘?ﬁM _9:"7.(’% 87 | w8 | 1,7 |27
» 'y’ :
o508 | A —“'%fl‘ 88 { 23 | 40 |ia
cENE
TALDNICIONNS
004 | 094 | 723100} 4o 57| 54 |@as
T " 9 > 'y »!
%“- ""_" -—-ﬂ——"" 10,0.1 829 | 31 [1843
0,9—1,0 | 2094 | s—m :
=5 | =3 1 102 | ns | 105 |ss,1
;.i.ji 0—;'" °:" 100 | %0 - |-
005 | 0-1,8 0—43 .
0.3 T,0 5 6,5 42,5 25 |57.8
[
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aJi0BHA BPEMeHH HACTYNAHWA GepeaHHCKOro oseAenenus 7,9
8,2. 3pmech noATaBCKME CTapHuHbie IMMHHB uMewr pH 6.8,
MOPCKHE TIeCKH XapbKOBCKoro spyca 7,3—7,7, a GepesnHCKue
Mopesunie cynect 8,7—9,1.

M3 ananH3a cocTapa H TeOXHMHHYECKHX OCOBEHHOCTEN HHXHe-
HeTBEPTHUHLIX PEUHHIX OTAOMEHHH MONKHO CHeNaTh CACAYIOUIHE
BHBOJH:

nepexosl OT HEOreHOBOro K -;emepmqnomy pelmouy 0CaIKO-
HAKOMIEHHIO CONp nancsa npo-
BRELHA, BHpasnnmem:ﬂ B MIMEHeHHH MHHepanorm{ecKom cocTa-
Ba
oo (¢ TOCNONCTEOM Gnonn-a) 06nOMKOB TPAHKTOR; cpenn r.'m-
HHCTHIX MHHSDANOB TOCMOJCTSO THAPOCMIONH, He CBOHCTBEHHOU
najieoreH-HeOreHOBLIM OTIONERHAM

CMeHa TaJeore0XHMHIECKAX ycnoaxm JIBTOFEHE3a, CBAI3aH-
Ha ¢ TEPeXOJOM K YeTBEpTHYHOMY NEPHORY M NOMBACHHEM
HOBHBIX MCTOYHHKOB NMUTAHHHA, OTPA3KAACh HA XUMHYECKOM COCTa-
ne PeUHHX OCafKOB: 6 pacrpocTp HKedte-

i MEKPOS. TOB ¥ 00T~
Homel-mﬁ Mn:Ni, Ti: Zr,Cr:Niu 7t o;

TIepeXofl OT OCARKOB HOPMAJBHOTO THOA AJMOBHS K IEPHMIS-

UHANLHOMY ~WETKO OTPAKAETCA CHUMEHHEM KOHUEHTPaumit

H CTeileHH MHKD 10B;
HmKHe'-le‘rnep‘m'-lHHe {6p peynbie BHIAE-
JAIOTCH BHCOKKHMI 5 P H
lue.uol;l-loseMe.nLHHx 95EMEHTOB, OTpPaXaf 3HAUHMTenbHOe BJIHS-
HEe WHTaloMeR Heor R naneo-

TCHOBHMH NOPOJAMH, pPOMb KOTOPOR B MOCAERYOMIME JTamsl
YETBEPTHYHOTO AMMTIOBHAJBLHOTG JIHTOTEHE3A PE3KO YMEHBIIWJIACH
H Haualla BHOBb BO3PACTATh JIHIb B TOJONEHE.

HekoTopeie TMoOKa3aTenH BelIECTREHHOrO COCTABA HEOTEHOBBIX
M HHXHEYETBePTHUMHX pPeYHHX OTAOMEHHE (YPOBHM M COOTHO-
IIeHHA MHKPO3JIEMEHTOB, COCTAB BHITAXEK M TOPOPHX PacTso-
POB K3 PAMHHCTHX OCANKOB H T. 1.} MOTYT CHYXHTb XONOMHU-
TEALHEM npe pacra
4 NpOBejieHHH KapTHPOBAHNUS B cm»lmux YCHOBUAX ‘pacnpocTpa-
HeHWA GNW3KHX NO JHTOJOTHYECKOMY OGJNHKY MOpoj Ha ore
Benopyceroro Tloamenposess ® ITonecesi. YcraHobneHnl aHTO-
PeOXHMHUYECKHe Pa3myusi GPECTCKOTO H HAMHGOKCKOTO aJliOBHSA.

A

P P
Peunvie ocamm p AeHH P p Lo JHTONOTR-
y cOCTaBy a P 4 J

Memnem-mxoann Tlepeue
CYrJHHKAME H TVIHHAMH, 3HAYHTEJIbHOE pacnpccrpaﬂenne cpeny
HAX HMEIOT MEpreiH, H3BeCTKOBHCTHE TIAHHB H OpraHOreHHEIe
yMy 6p rurtHa). Bropible — npenmy-
cynecamn 1 FyMy

5. 3ax 204 3
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CPefil OPTAaHOTEHHHX OCanKOB NpeoGiaafaer Topd. Mectamn wH-
POKO PA3BATH TOHKOBEPHHCTHE NECKH H CYIECH O3ePHO-aMLIO-
BHAJILHOTO I'eHesnca,
TpanymoMeTpHuecKnE COCTaB  @JeKCAHADHHACKHX DecHaMblx
aNIOBAANLHEX H 03EPHO-3/MOBHANBHHYX OTNOMEHHA XapakTe-
(%): & 32 MM~
04—0 64 u He oﬁuapy)xeno, 2—1 mh—0,6—1,1 u 0—0,4;
1—05 xun—1,8—-36 u 04—1,6; 0,5—025 xn — 12,04—14,3
u 2,3—42,2; 0,25—0,1 Hu— 284626 u 25.6—62,6; 0,1—
0,05 um— 11,8-29,52 n 8,2—41,2; 0,05—0,01 s —42—242
u 2,4-19,5; menee 0,01 sx-—1,2—36 u 3,8—13,0. Benauuna
Md xonebaercs 3 npesenax 0,08—0,17 (cpennee 0,13) u 0,08—
0,23 am (0,15); Sp— 1,44—4,35 (2:89) 1 1,36—-1,88 (1,65) n
xosbhunHenta acummerpun (Sy) 0,34—0,93 (0,64) u 0,07—0,93
0,82). IIkaoBCKHe pPeuHBIe MECKH XAaPAKTEPH3YIOTCH COJEpKa-
nues $paknun 3—2 am—02%; 2—1 mu —6—7; 1—0,5 unu —
33,9; 0,50,25 mu — 43,2; 0,25—0,1 4 — 13,8; 0,1—0,05 4s —
1,1; 0,056—0,01 su# — 0,4 u menee 0,01 um —0,7%. Cpennuit pas-
mep Md 0,45 ux, a seawunna Sy — 1,57. OzepHo-awnioBHatbHLIE
OT/IOKERHA WKIOBCKOrO BO3IPACTA XaPaKTEPHIYIOTCH NpenMymue-
CTBeHHHM passuTheM ¢paxumi 0,25—0,1; 0,1—0,01 n mesee
0,01 MM, cOOTBETCTBeHHO paBHEX 24,49; 32,14 u 26,48%. Beanun-
Ha Mdy HEX koaebaercsa ot 0,1 go 024 (cpe)mee 0,17}, a So—
B npenenax 1,74—181 (1,

0 AJLTIOBHA T [HO-TANeUHHH MaTepHan
cnomen OBNOMKaMM H3BECTHAKOB W AONOMHTOB (o 95% cocra-
Ba ppaxuuli CBhIIE 2 MM) H UIBEPIKEHHBIX nopon (30), B Mens-
meh Mepe OTMedaloTcs foJeBhe wmats (Ao 15%), caioau

xenesa. Kpy ‘dpaxunn npeacTarie-
nu xsapueu (40—93%), noxepumy mnatamu (10—40), Kap6o-
Hatamu (2—10), oSsoMramn nopox (2-—10), GuornroM (5%).
MEJKONECHAHHX H  aJIeBDHTOBHIX ¢paxuuax npeobrazaer
KBapl, KapGorarhl (2,9—90,2% oraensanx ¢ppaxuut), nosesvie
mmate (0,56—17,5); cpemn rTAXeNHX — rpaHaTH  {6,5—47,3),
poroBast obmanka (7,6—43,8), wabmennt (6,9—-27,2) u apyrue
(ra6n. 8). OrMenalorcs TakxKe o ¢paknnd 0,25—0,1 mm chen
(0,1—0,2%), anatas (o 0,2), myckosur (0,1); Bo ¢paknum
0,075—0,01 mm— Gaput (0,1) u Mouauwr (ac 04
B mx.vmncxux peuHbX OcafXax Tpam—muo ranelmue $parunn
oT & npenuyu.\ecrsem{o
MH nopoa  (33—65%).
xBapua (26—35) # nonenoro mnata (10—17%). B rpyGo-cpen-
genecuanlx (ppakmuAx npeoSaamaer xsapu (80—97%), none-
BHE WNATH cocrasnsior 3—15%, 06/0MKH H3BepKKEHHHX MOPOA
20 5%, H3peAxka oOT OGMOMKH X MOpPOA.
Cocras Gosee Menkmx (pakuuit npusefex 8 Tabn. 9. Han6oas-
Ulee PaCNpOCTPaHeHRe CPeAH JEeFKUX MUHEDA/OB HMEWT KBapm
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(88,4—94,2% ¢paxnmit), nonesbie mmatsl (3,4-—13,6), conep-
x(arme KapGoHaToB Hesanqn’re:(bﬂoe (no 0,6%). Cpemn Tame-
an {14,6—28,3), uasMennt
(3 1-—3! ,2), rpasaTs (3 2——23 ,7). Kpome yxasaHHmX B Tabaune
MHHEpAJIoB, OTMeqalTed Bo dpakunu  0,25—0,1 xu Tomas (no
0,2%), raaykounut (0,2}, cHze] m' (0 ,7), 0 075—0,01 mm — Tura-
uut (20 0,9) u Myckosut (0,2 )
amMeuaeTcs np
UMANHH MHHEPAJOrHYECKOro COCTaBa cpenneqe’rnepmquoro - aamo-
BHs. B 10kHOM HampapJdednhd Bo ¢pakumn 0,25—0,1 mu meckon
XapaKTepHA TEHICHIUHS K YBEAHICHHIO KOHUCHTPALHM YCTOAYH-
BHX rpanaton, AucTena, cn.nnuuaﬁma CTABPONHTS, AHAANYSH-
Ta, MeHee y
BHIX — poroaoﬁ mnaros, uTo
CBHIETEALCTBYET O PEdHOM CHOCE ¢ Cepepa B paCcMaTpuBaeMsik
TepHOJ BpeMeHu.

Kax Buano H3 ONHCAHKOTO, CPEJiH CPelHeNeTBEPTHIHAX pey-
HEX fi i
CO}Iep)KaHmlMl‘l oé.uouxon OCafiouHHX TOPOX M KapGOoHATOB B

aNeqHOM MaTephane HOJIEBBIX’ HINa-
roa B eCTARX (PAKLHAX, YTO MOXKET GMTH HCUOAb3OBAHO B
K4YECTBE BO3PACTHOTO KOPPENATHBHOTO NPH3HAKA.

B coor [ MHHEPaNOTHUECKOro  Co-
cwana py flecKd anexcaHap pac T
Kasib~
umx (n 2,5 pasa) n marmas (2,8), CO, (30), HECKONLKO TIOHH-

] (ra6a. 9). Breicoxamu
COEPHANMSMH  KAJBUHS W MarHAs omuqamcx TAKKE CYyNecH:
B wknopckux peynwx ocamkax i cocran
€Al KaK JYTOJOT THOOM TaK R q)aunanbnoﬁ
cpepofi Hx $OPMHPOBAHHA, UTO BHAHO HA IPHMEPE CONOCTABJE-
HHA COCTaBa CTAPHIUHHX W NoAMeHHWX rimH. Matepecho otMe-
THTb, 4TO NePHI/IANHANBEHE, TeCKH CONEPKAT KOHLEHTPANHH
TAUHO3EMA, OKHCTIOB Ka/blHA, HATPUS H KANHS MeNbiNe, YeM HHX-
HUH IpejeN X XOHUEHTPALUA Y PYCAOBHX HECKOB HOPMANLHOTO
anmoxun.

TOB 10 AQaHHHM aHanW3a 85

ilﬁoﬁ (Taﬁn 10) ot
KAOBCKHE NIECKH B OTIHUHE OT aRCKCAHAPHACKEX BRISATOTCE
Bauamm or HX {fa-
HHANBHON it dauun B 2,2, nofn
Holt B 1,8 u cTapuusof B 2, 7 paaa. . Ao XapaKkTepHO H M1 MMHHH-
CTHIX QCA/IKOB. KJOBCKHME CTapHYHbBIE . HEeCKA NO OTHOIMEHHIO K
AHANOTHYHEM ANEKCAHAPHACKAM WMEKOT TAKKE HOBWIICHHGE
KOHOEHTPAUHH Mapranla, XpoMa W HHKesd. ﬂ,ll_ﬁ anexcaﬂnpnil-
CKHX NECKOB HESABUCHMO OT BX QalHAaNbHOK OGCTAHOBKH X4paK-
TepHH NoBHMUEHHHe suagenna Zr : Ni,
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Mmstpanoravecsull COCTAD CPRIMCWTREPTINMR AANIOSRAIAMX

Tabanua &

]

! !l ¥ Z! g E ‘l
Mxaos
Opsisanexud
Flecox 0,25—0,1 [88,4[10,7]10,2] — | — | — | — |2.4] — [4,4
Io.l—o.m o.2| 7.8 o.sln,s - | =] o423 — |5.4
o0,0m—0,01 | 82.5]13;6/2.,3]0;3] — | —J10.8]1,61¢,3]9)7
Pewnpud
Tlecox | 0,25—0,1 |u.¢| XY |o,1|o’,4]o;o|o',a’2.x [a.4]o.4|4,s
A gexcan
. Opwancxud

Mecox xpyn-[0,25—0,1  ]71,0] 0,6) — | — [24.08 — | —]0,2 —
Rosepmucrut | 0,1—0,075 [36,2] 1,9] — | — [s6.1] — | 1.9/0.6}0,1|0.3
0,075-0,01| 1.9] 0.8] — {0,3j02;8 — | 3% — [0)7[1.0
Tecox Tomso- | 0.25—0, 1 70,8] 3,8] —{— {19,0{ — | 0,290,8| — |0,
scpmuerikt | 0,1—-0,076 |44.0] 3.3]0,3{ — |45.40,5] 2.3 0.1]0,1 | 0"
o0,01—0,01{ 1,7] 3.1|1,2] — |90'2] — | 3:%0,2|2. 6|5.2
Tlecox  cpex-|0;28—0,i  {65,5/25.010:7]0.2] — | — [11;0d1,t]0; 9i3}9
sesepumcrubt |0,1—0,07 177.1| 7.610.6/0,2| — o,§ 2,50,9]0,5/1,8
0,07—0,01(00.3| 8,5/0,2]0;2] — |1.2] 01l0:s] = o8
Mozumecxud
Thecox* 0,250,1 |88,9] -,2]|0,2]0,4| 2.90.2] 0,91.9]0,5[3,9
0.1—0,01 |67,8]17.5] =~ |8l — | =} — |~ | —
Cymecs* 0,25—0,1 (89.4| 6;5/0,2(0,2| 3.5|0.2 2.8{1,2]0.,4!5.8
0,1—0,01 [80,0]10.0f = | —~ [10;}] ~ |~ | =} —| —
Thecox 0,25-0,1 |88,4| 6:8/0.4]0,3]3.1] — | 4.2(1.4]0,3]¢.0
e b R B
o,i—0,01 |es;s|12;2}3.0{1.¢ [1s.0o| — n:que 2,6/4.0

¢ Osepuo-anmosuasbikie,

ITo aaxnbiM - CUCKTPAALHOrO Kaporaxa obHamexun n. Bpow-
Hoe (puc. 8), Bo-nepBHX, FOPHIONTH, COOTBETCTBYIOINNE DEPHONLY
TOTERNEHHN Azexcauapafickoro spemenn {(nzsxk 1V—VI1), pu-
AenfOTCR NOBHMICHALIMR KOHUERTPRIHAMH THTRHA, Maprauna,
XpOMa, HAKENS, BAHAABX H HECKONLKO MOBRMEHHHMYE — URPKO-

HRLERERRERHAE
TR 8 S 8 g

feaomas
|2a.7| 14,8 o_4| 1,1|o,1|4,s|o.9|n.| |o.s| o.s| 1.0 |m,a|12.z‘a.s| X

Apufickue
JIacMmoK
26,6(10,6 43,41 — [ — [0,1] — (0,1 2.0 0,7 8,8] 7,3f — 10,2 —
0.9 so:o|?3.1 —|=1=1=|=|0aes} 9:6| 6,9} — |3:2] —
a3 78l s0l0.1]{ — fo.1] = | —|o:dis.4] —|20:8t0.8]1.2] —
31'0{29.4] 0'6] — | — |o;2| 02 |0.4| 7.9 1.8]12.8] 10,2 2.2|2:8] —
15,8|43;8] 11| — |o,3]06] — |0:7 0. 3,0) 7.9]10.8]|2.2|0,7} —
16:8/20:5] 1:3] — Jo'2|1;7] — |24 1.1 2.1} 1.327.2]17]8:2] 0,2
12.1]3000] — lo,2| — |o.2] — |0.7] 0.9 3.0} 0;4]18.0]2.4|6.6] —
23'2(36,8{ — |o.afo. 111,01 — |o.1] 8.5 2:1] 7.2} 1256]|2:6{4.9| —
292]22;5) 0.110,1 — loja| — | = | 5,0 074 8;2]10;3]3,4] 18] —
macmen ..
,4|35,71 0,4]0,3]0.1]5,30,1[2.8]1,0] 0,7| 2,3{17,7]2,9}2.0] —
10.3[35.81 9.6lo2| = [1.4] = [2,4[ = | 2.2|10,0]3.0{1.2]0.8] =
a1.8|25.6] = |o.3] = [2.3] = |2.0]9.5] 0.8] 6.9 |11.3]4.6|4.7] =
110l2a's| — Jois| — 12.1] — [1ial2i0] 1,5] 1.6 [n.1][a.3]85.3] —
21,7112,8]{ —10,810.2]8,0| —}1.3]06]0,5|86,0]22,5/7,8]|1,8{—
6.5|20,3] — |1.0fo:6|2:8] — 1:3]2,4] ti0] 1,7 | 238|858} 1.2] -

MW, MTO CPASAHO C PACCeAHHMM OPrAHHUECKMM BEMIECTBOM.

O TOCReaNEN CBHACTEALCTBYOT TAKKE JNABAME CORCPNAWAN

paccesHBOro opljanuuexo'“ r&z ')elmm o 8 mnunu;x:l:_ .l:g:;.
sAeMenTon . 184, . Oun xapaxvepns

%%&lee puoomuﬁrgmumuun otHowennt Ti:Zr n Mn:Ni
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. TaGanuas 9
sxusenamnux oraomennt Nommenpoms, %

Sonnn ANO, GO0
HWixaxos
. Hopaassio-
Cra 7388281 g5
Ulpn 3,30
7,82—17,65) 0,60—1,04
1,74 0,77
8,74—14,67{ 0,51~-0,64
w1 058 |
4,77—7,25 | 1,95—2,17
—o%® | W | I®
Tlodaes- 8,71 0,48
s
2,90—5,86 | 0,22—-3,58
Pycaosas & S B
epuzan
Tloaono. | necos [1] onse | ot | 2w | 020 |
Ban .
. Anexcan
Hopuarsio-

1,72
0,02 "

OTaoKeHNR OTHOCHTEABHO XOJIOAHOTO NEpHOAA OCAAKOHAKOWAE-
muR (I, IT x VIII panxa) nmewoT HASKHe XOHUSHTPALBA MHKPO-
sAeMeHTOs, Hckmovas unpxonnfl. IloBrnenaue KOAEHTPAUBN
THTARA W MAprasna B nepurasnEastnod ampwosus VII navkw
CBR3AHM C HANOMEHHMMK NOUBEHHNIME npoueccadi. Bo-eropux,
GasajLiie TOPHIOHTM AAAIOBHS XADPEKTEPHIYIOTCA MOBLIMIEH-
HHINE XOHLCHTPSNNANE MUXPOSAEMENTOB. .
3axOHOMEPROCTE pacnpelefeHHS MRAKPOS/ACMEHTOR B LKIOB-
CXOM 8AROBME MOTYT OuTL OXAPAKTEDRIOBEHH CIEAYIOMIHM
oGpasos. B paspese a. Bponnoe (pnc. '»f) NeTXO  BHACANIOTCH

n

MgO X0 Na© . 80, 00, o.n.x,
CK He
GRMOSUS AN .
0,25--0,56 | 2,19—2,25 | 0,34-1,0 | 00,18 260
0,41 5.0 0,57 3.* L )
0,12—1,19 | 2,13—2,26 | 0,20—0,85 © _ 119,08
PrEerree e | % [
0,47~-0,82 [.1,75-2,72 { 0,34—0,86 | 00,08 _ la,61-5,3
0.8 R D W | T — =T,
0.54-0.73 | 0,0-0.73 | 0.13—0,18 | t.~1.50| _ [s4.98-T9. %0
TTTL—TJQ_ BLE
0,55 1,92 0,64 - bl 2,2

0,14—1,6 | 1,33—2,38 | 0,35—0,97 | 0,020,855 | 0—3,74

0,204,68°
=04 1,86 o O | o® ITaT

| 0,3 | ) | 0,33 [ - | — | ose

aApuilcxme

GARONDAMNS

| 2.8 0,13 0,19 0,78 M,02 9,88
1.0 2,851 © 1,09 0,76 - 3,78

0,22-3,68 | 0,3-2,11 | 0,07—1,24 | 00,66 | 0—7.7 O.M,W
l' llsa i.’l ul!i llls iili

ABA DOBHNIEHHA XKOHUSHTpaunfi THTAHA, XPOMA W BIHARES, COB-
Dazaomue ¢ GasaMn BOTERNCHRS (MKAOBLKAR B POCTABALCKAR)
H COOTBETCTAYIOIUMMR OPraHOTeNHLMH HaxonaeHusMu. Oun Bu-
AEARIOTCH TAKKE HECKOALKO MNOBHIIEHHMNH KOHICHTPANNANE
Ca, Mg 8 Al, 8 TaKKe BHCOKMMH SHAUCHHAMH OTHOMICHUR
Ti:Zr. Ocazixu BpeMeHn XpacHoGOpCKOro. BOXOAOAAMES, Hao-
60pOT, XapAKTEPASYIOTCR NOHWXEHHHMA COZCPXAHHAME MAKPO-
sneMenTos, Hexnwgan mpxonnit. B oSnamenwn Huxnmickoro
Pss (pc. 8) maxcHMaabHHe KOHUCHTPanAR MRKPONIENEHTOD
TAKIKE CBASAHN ¢ PEU|uiNH OCAAKANH KAHMATHYECKOTO ONTHMY-

n
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_ TaG6anza 10
Cozepmanue MHKDPOIAEMCHTOB B CPEAHEMETBEPTHUHBIX ANMOBHAJBHLIX OTIOKEHHAX
Gacceiina Huenpa, n-10-39;
Ganan Ocazox t Ma e [N | v , zr ' & , o= | E
IikxnoBekue
Hopmasono-assceuassive
98--150 | 13,3—13,8 [1,8—4,8(0,7—2,7| 4,7—10,5 35—40
_ 3 2 : il Bt 2 2 2 1 ,7133,6
Crapnuras | mecok 700 1335 570 T o 5 271159 2
103—460| 15,0-65,0 12,1—11,0(1,0--3,6| 6,5—40,0 | 27,5—48 7 20 9
cynech 550 — 39 7 iz o 2,3 | 13,5 .2 ,
310—470] 12,0—27,0 |3,6—5,4{1,1—2,3| 12,2—17,0 23—40 10.5 | 20.6
rJHHA . —550— 175 —5q T8 15 vy 3,0 9,7 s ’
Topdsro-raw-) 3005701 0-17,0 |2,2-5,9/0,35—2,6] 0—26,0 | 10,5—28,5 3,0 — {171]17,5
HHCTast Maccal 300 — 3,0 1,0 —_ 17,5 ! ’ !
53-79 | 7,2-8,4 10,6-0,9/0,2-0,5| 4,6-6,3 | 2130 1.7
Hoftmennast | necox =5 53 0.8 03 51 ~%E 1,0 {17,7| 2,091,
Pyciosan | raseunnx 38,0 20,5 1,0 0,3 2,3 9,0 3,6 | 73,2 4,2|32,1
20140 | 7,9-70,0 (0,8—2,9| 00,6 | 1,3—10,0 | 5,828 40| 6258
1ecoK %5 TR T3 |02 25 —zs- 6,5 | 72,5 s ,
‘ Hepueanyuoronme
: 67—185 | 13,0~38,0 11,8-2,8/0,4—0,7| 3560 | 25_240
p ¥ ¥ » ] ¥ # » »
yeaopas necox —55- 50 T3 55 53 =5 3,3 1278} 2,2 | 101
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Crapuunan

INoiimennas

Pycaopas

Pycaopas

NeCoK

cymech

ryuHa

MepreJb

11ecOoK

cynech

necoxK

eCOK

cynech

ranHa

Anexcauxpuiicgue

Hopmarero-ars08uasvroie

20—16

58—160 | 5,7—48,0 |1,2—1,5]0,2—0,8[ 2,7—24,0
100 7.9 1.3 0,3 3,8 30
100—325| 9,0-41,0 |1,4—5,8/0,56—1,3] 2,9-29,0 | 4,947
170 17,0 3.4 1,1 — 7.5 37
250—350{ 30—100 [4,3—5,5]1,1—2,6| 1,7—17,5 | 26—68
310 38 5,3 1,8 7,9 30
10,0 46,0 1,0 — 2,0 1,0
36—110 | 10,5—58,0 | 0,7—2,5|0,3—0,5| 3,0-3,8 | 21,5—28
100 30 1,0 0,3 3,0 17,5
157—210( 13,5—47,0 |1,8—2,8|0,4—0,6] 2,6—8,0 25—47
170 35,0 I,8 0,5 3.8 38
5,6—270| 5,5—87,0 |0,5—44,0|0,1—50,0{ 1,2—7,0 6—60
40 5 1,3 0,28 1,2 12
Oseprio-araiwoeuasvhbie
26—34 | 8,0-8,5 | 0—1,2 | 0—0,2 0—1,2 2227
30 8,3 — 0,10 i,0 25
190 24 3,1 0,5 2,6 15
106—230| 15—80 {3,7—4,6(0,4—0,5} 3,3—4,4 47—80
190 26 4,0 0,6 3,8 55

4,3

3,1

2,9

3,3

3,6

4,6

26,3

15,5 |

100

10,0

53,6

83,0

52,2

52,0

3,3

4,6

10,3

10,0

5,7

4,5

3,3

1,2
13
3,5

100

33,6

16,7

58,3

76,0

42,9

250
32,6
110
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Ma (mutepsan 9,5—10,2 a). Ocaakn XOMOAHHX NEPHOAOB Xa-
PAKTEPHSYIOTCA MHHHMAMBHEIMH KOHUGHTPAIMAMH MHKPOSIe-
MEHTOB, NpH 5TOM NEPHIIAUHANLHEE 03€PHO-AJLTIOBAANLHbE OT-
NOMEHAR HMEIOT KOHHEHTPALRH 3JEMEHTOB, GAH3KHE K 03€pHO-
JIeIHHKOBbIM. Xapamepﬂo
8 MIEPHT TBHHX 06D H B CBASH C 3THM YMEHbUICHHe

oT Ti: Zr. 11 KOHLEHTPAUKN MHKPO-
3MeMeHTOR Ha rPaRHle AMMOBHANBHHX H O03ePHO-JIeHHKOBBIX
ocafxoB (rayGuna 6 #) cBE3aHuw ¢ GasaabHLIM FOPH3OHTOM, Npe-
TepHeBINM INHTCHETHIECKOE OJKEJNe3HeHHE, 4TO OTPasHIOCH Ha
YBeJHUEHHH a6COMOTHAEIX KOHNEHTPausi Maprakiia H €ro OTHOMIe-
HEil K HEKAI0.

Taxkum 06pasoM, B CPeAHEUETBEPTHUHOM ﬂJHIKOBHﬂJII:HOM Ay~
ToreHese IO COCTAaBY YETKO D. "
WIK/OBCREE Ilepsue
MHBa Gep
JIOMKAMH OCAJGUHBIX TIOPOJ, A TAKKKE OTTOPKEHUAMH ue.r(a H
[EeCKOB MEJOBOLO H HSBECTEOBHCTHX TJIMH IOPCKOTO BO3pacTa;
BTODHE — 33 CYeT MOpEeH, 6OraTHX OGAOMKaMH H3BEpXKEHHHX
nopox. Jas anOBHANBHOTO JIHTOTEHe3a aneKcaHAPHACKOro
BpeMeHH XapaKTepHH KapGOHAaTHbe aKKyMYJSHHE B BHAE Npo-
CIOeB Meprefieft X Kap-
GoHaTOB B OCAXKAX; AR MIKAOBCKOTO — ABA TOPH3OHTA GHOFeH-
HBIX AKKYMYJTALUA, CBHIETENBCTBYIONNX O $a3aX MOTeNNGHHS.

Heo6X0NAMO OTMETHTS 4Y€TKO BHASAAICIHECH TOBHINEHHS
KOHUeHTPaunui { HCKIIOUAS ) B ocam-
Kax, ¢ X ¢ dasamu GIH30CTh,
KOHIEHTPalH# MHKPOINEMEHTOB Y MEPHrAAURAKLHOTO ALMIOBUA
H 03ePHO-TENHHKOBEIX OCAXKOB H HX PesKHe OTIHUHS OT KOHIeH-
Tpauufl B PEUHHX OCAKAX HOPMAAbHOTO THHA.

Yer

MHCh 38 cqe'r paa-
obor: o6-

Ha

FeOXHMHAYECKHX AAHHBIX Goaee P 'b T Bl
CyauTH O BO3P 0CaJIKOB, *Xap

30BaTH Cpen Hx B Ciyuae m‘cy‘n:'r-

BHA Opl‘aHDI'EHHHX HﬂKOD.‘leHl‘lﬂ 'lTO HMeeT BaXHOe JHauYeHne
NanedTeOXHMHYECKHX M

na.ueoreorpaqmqecmx PEXOHCTPYKUHA,

BepxneyersepTHIHEC aNIIOBHAIbHbE OTROKEHHA, Pednsie 0T-
JIOMEHH: MYPaBHHCKOTO KIMMaTHYECKOrO ONTHMYMA, KaK
YKa3niBaJOCh BbillE, ﬂpe)lCTBB.'leHbl HECKSMH TAABHHM oﬁpaaou
cpeaHe- u Me. Ci
HX AIBJAETCA HAJAHHE GHDFEHHHX axKyuynnuni Topbha paa:ml{-
HOAl CTeMeHH PasNOMKENHsT H CHIbHO TYMyCHPOBAHHEIX LJIHH, CO-
craasiionx a0 0,6% or obuen D! DTHYHEIX
PEUHBIX OCALKOB.

K coxanensio, CBefeHHS © COCTABE aJUIIOBHA STOTO BOIPACTR
HeMHOTQuUHCHeHHH (cM. Tada. 11, 16).

7
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B pacnp p no paap MypaBHH-
CKOrc ajaJloBUsi OT H. Hanpu-
Mep, B o6naxennr Bopxos Pom (pmc. 9) MakcuManbibie comep-
JKaHHf MapraHima ¥ BaHajds CBA3AHH C TOPDH30OHTCM T'YMYCHpO-
BauHEX NIKH. BecbMa BeWKHA BapHAUMH COepXamHi HUKeNs 110

paapeay. K THTAHA H B L1€JOM YBEJIHUMBA-~
10TCA BBEPX MO paspesy. UTo KacaeTcs BAPHAIMM OTHOIIEHHI MH-
Xpo. TO OHH C K XOJIOXHEIM OCAZKaM BBEDX
no paspesy (smnue 3,5 M) Goutee y , 4TO
BoobIe X ana npH mepé K

NepHTNSNEANLHLM YCIOBHAM ANTOTeHe3a, OTIOMEHHA TOrpeseH-
HOA 3aTopoBauHoit MofiMel paspesa X. Mopowesnuu, GopMupo-
BaBUIHECS MPH MAKCHMYMe MOTeIVIEHHS, XapaKTepH3yeTcss comep-
wanuaMu (n-10-3%)-: Ti 20—80, Mn 8—20, Zr 8—10, V 1—2,
La 6—7, Ga no 0,1. 3aneraiomue BbIUE PEYHHE OCAAKH NEPH-
TAAUMANBHHX YCTOBHIA HMEIOT, KAK NpPAaBUAO, Go/ee HHIKHE HX
KOHUEHTPALHH.

Mepurnauraabuue oraoxenns Il Haanofimen
HOR TeppacH. B iKTONOrAYECKOM OTHOWIEHHH PeYHbNE OCAJKH
Teppackl coxentl (% oT obutell MOMIHOCTH, IO AaHHBIM 70 CKBa-
EHH) — 89,3, cy —6,8, cyr w — 0,4, Fuin-
namu — 1,2 B razeunniv Matepnanom — 0,2, Cpean neckos Hau-
Golee pacTIpOCTPaHEHH MeJIKO3epHHCTHe pasHocts (50,7). Llu-
POKO PACMPOCTPAHCHH O03EPHO-ALTIOBHANLHbE NNIHHE H CYTIHHKE
H JIeCChHl.

Fpanynomerpuueckait  crexrp BJIOBHASLHEX omm«enmﬁ
XapaxTep
KpymHee '3 —00—407 (cpe}n-lee mo 115 npoGaM 1,2); 3—
2 um—0—I11,1 (0,3); 2—1 sum—0—12,9 (0,6); 1—05 sn —
0,02—24,3 (4, 4) 0,5—0,25 MM—O. —79,1 (13,7); 0,25—0,1 sm—

"04—584 (285); 0,1—0,01 09786 (434) n wmeHee
0,01 #xu—0—60,4 (7,7). Besuuuna Md xoneSxercs ot 0,03 1o
0,42 (0,14 mx), a So— 1,22—2,68 (1,78). ¥ neccos npeobaaznaio-
waMy  pakuusMu  spisierca  0,075—0,01 (68,86) u 00i—
0,005 mx (11,8%).

B 3aBHCHMOCTH OT NaJeoreorpaduiecKHs cpex H (paunnaibHux

YCNOBHf, a TaKXKe THNA ANNIOBHA MEXaHHYCCKH COCTaP OCAJKOB

SHAUHT (ra6a. 11). 3ona nosechs

Gonee 0 M Of-

noponnoro TeCHAHOro MaTepHana; BANYHH K TPABHA HMEIOT J0-

K&aJibHOE pAacCnpoCcTpaHeHHe H He ABAAITCH 'mnw-mbmn AJI]I]OBﬂﬁ

B0HM, Koseba-

KUSMH MEXaHHYeCKOTO COCT&BA OCAZKOB, 3X€Ch LIHPOKO PACKpo-

CTpaHeH Banynno-raneqnﬂn Marepuai. Cocras DCHAKOB onpege-

AfeTCA TAKKE TOpOA K
£f BelecTsa NpH pe-mou nepenoce {ra6n. 12).

PPep

8
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Ta6anua 11

Cpeomil rpamyaoMerpvecxnl COCTAS SEPXNCTLTRCPTRVNLK AAMOSERAMIME BeCtamix ocaixos Saccelina Hwempa, %

E Opaxunn, as
r m“ m -
nmlo'&m Saunn 8 1l s,
E >3| -2 |2 t—o.ul %% 1% | o.1—0.08 | 0.06~001] <00 3
Hoprans muifk MypassB- | pycaosas 214,3912,59{6,3 15,37] 14,61116,92| 10,07 21,72 12,04 .24| -
cxnft) ( noflwenuas uﬁo.%%, 0,8 16,0 |44,6 (34,4 | 6, 51 | 21 Ig.zol,as
CTapRinag 2| —1—1]0,7 r02.6(‘)_'| 8,5 )21,1 4.4 19,2 GL 4,1 — -
Osepno-anmosmanpantl . ~|—1~|— {013 ] 0,24—1,63 [0,36-3,73143,0—82,6{15,6—53,1| —
(11 Baznofneennan Teppace) o —_— =] -] |1,74]| 4,37} 14,64 - 39,19 83,79 - |o.014,as
[epuranuxamnuik (I sag-| nososoamas | 13(7,9 1,6414,77{7,82(25,03| 20,71 8,65 14,38 8,44 o211,
nollmepast Teppaca) . .
Kpacsan soma onepemenpx (ce-
BePHME  yuacToK &u‘n
Duenpa) : mﬁmJJe.o 7.8 |22,7|21,9 | 12,2 0,7 1,1 0,8 [0,42]1,9
3oma nosects (posmma
usTE) Tow- 17 -Ip,aaIn,ao 6,29 m,oa]m,ss 20,55 | 108 | ‘3,04 10.29}!,71
l .M ‘r mm'-o 'l .
i l'lonu‘uu K. H. Jlyxamesa, I'. H. c:w?%) K. Jiyxamesa (1965).
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¥E Neg 9

Tabarna 12

T'panyaoMeTpuwecEHA COCTES BCPRHCYETREPTHINOIO W FOXONCHOBOr0 AAMOBNS Saccelima Huenpa, %

Dpexnun, Ms
Vaacrox ';'::.; IK:;';? ﬂ' S, Sk
>3,0 | 3-2 | 9=t |1-0.5|0.8—0,35 |0,35—0,1 |0,1—0,05 |0.,05—0,01 | <0,01 )
E Q |46 | 64|1,6|28) 03| 123 | 189 | 11,6 | 2,4 [105]0,472,07]0,95
g Q} 4| 65]25]|51|194]| 193 | 40,1 3,1 26 | 1,5]0,36 1,64 0,8
Q) s 2676078 |27]| 21,9 | 12,2 0,7 1,1 | 0,8|0,42]|1,9]2,15
g Q. 10| 5,4/ 08| 1,7|10,2] 21,2 17,0 17,4 16,6 |11,9]|0,19| 1,80 ] 0,8
QG [15]69|1,8|48|172] 29 | 20,0 4,8 88 |11,9]032]2,12|0n
g Q} | 10| s0f10|1,0]| 97| 321 | 192 24,9 | 8,8|0,28]1,8[0,92
Q¢ 19 | 1,0/03{ 1,9 {11,6| 337 37,7 6,1 4,1 3,7/0,28|1,58]0,94
g Q3 |40 |o03]04a|1,3| 73| 385 [ 429 | 89 | 29 | 270,201,509
Q- {19 02{02[05] 25| 140 | 4,8 | 135 | 14,9 |12,1]0,16(1,8 0,3
_ Q |ms | 23l10{17) 85} 208 | 231 | 20,8 ; 144 | 74]|02]1,72]09
Q§ 19 | 25]1,3]|1,7] 95| 220 | 307 | 23 76 | 3,8]022]1,68]0,97
Q |us | 1,2/03]|06( 4,4 13,7 28,5 43,4 " 7,7|0,14] 1,78 | 0,9
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TpapuitHo-raneunsifi MaTepnan nepxneue'rsep'mqﬂﬂx pewHbix
# op nOposl  MarMaTHYECKOTo,
oro 1 B 3a-
noaruTENe npeoSaanaoT KBapi (Ao 80%) B mosesHe mmaTH
(n0 20%). K npoCTpaHCTBeHHHM OCOGeHHOCTSM cocTaBa Ipa-
BHAHO-TaNeYHOTO MaTepHana Ha TeppuTOpHE _Gaccefina orno-
CATCH ¥ KBaplla H Y KapGo-
RAaTOB K 10Ty, NPH 3TOM Joast cpemu  xap THHX
06/10MKOB CHHXKZETCH B IOXKHOM R Joro-3afnafiiOM HanpabBJieHUH.
B cocTaBe a/MMOBHAMBLHEIX NMECKOB DacCMaTpHBaeMol Teppa-
cpt o AanHuM 69 npe6 npeoGrazaeT KBapu, MEHee pacupocTpa-
HeHH ’l:lone?ile lunatTH, CHOAN H KapEonaTH. lemue yyacTKy
[06py
HEIMH COfleDXAaHHAMH KaTLDNTA B CHIOLH B nonbunennuun
xpapua (rTabu, 13).
CNOMb3Ys KPATHOCTH BRIXOZA THKeAOd (ppaknHH Kak KpATE-
puli paumanbaoii o6eranosky (o O. B, Cysnaasckomy, 1969),
u3 tabx. 14 MoxHO Th, YTO P ab-
HBIX NECKOB B fire [uenpa np GHcT-
PHX H MOIIHHX WOTOKOB, cCyneceii — B Bo}meuax, CXORHHX C
osepro-neuuxopMy, Tlo 3. A. Topemnky, 3. JI. Mpmarosoi,
3. JlepxoBy (1961) BHXOA TAMENHX MHHEPANOB H3 QpaKiin
0,25—0,05 MM 015 ApeBHEANNIOBHANLHBIX MecKOB [lHempa co-
crasaser 0,2—0,8% (xpatsocts 4), Bepesnnm —0,2—0,4 (2),
Coxa — 0,5—0,6 (1,2) = Ilpanath —0,2—1,0% (5), uro cBh-
AETEABCTBYET O 60ABLIHE PASNHIHAX PEKHMOB IIOTOKOB H (l)aﬂH-
anbEHX YCA0BAA HAKOUJEHHS OCAJAKOB Ha TEPPHTOpHM Gaccefina
B LEIOM. .
Acconpanus TAXeAHX MAHepanoB aswuosns 11 HammofiMen-
nolt mppacu MD}K&T GHITL OXapaKTepH3OBAHa KaK 3NHJOT-Jefi-
¢ Auajornunele  fas-
HHE o'meqeuu B M. Moryaou (1969). Ha Taba. 13, 14 Braso,
uTo MHHEpaJoB 3a-
KJroyarTca: 1) B ypemnveHnH conep)uanﬂx DEpKOHA, pyTHAA,
aNaTHT2, WALMEHKTA, MeHee UYETKO — JHCTeHa, SUHAOTa B B
yueubmemm -~ TypMaJHHa, p poromﬂ nn-
X
onmoro Jxmo.'lomqecxoro THDA 0Ca}KoB; Z) B npenenax oLHOro
JTHTONGTHUECKOrO THNA OCAkKOB H OAHOA M Tok e ¢paKuun
(0,25—0,1 ##) B cyPMMBKAX NePHIAAUAANBHOTO &/LIIOBHA CO-
JIePAKETCA MEHbEIC TYPMAJIHHA, PyTH/a, TPAHATA, HNHCTEHA, CHM-
JIHMafHTa, CTABDONHTAa H Gonbme DOTUBOK O6MAHKH H SMHACTa
U0 CPABHEHHIO ¢ HOPMAIbHEM a/MI0BHEM; 3) BHHS Mo [lHempy B
ocafikax mp
XapGOHATOB, NMOJIERHX MUMATOB, puronoﬁ oﬁuam(u HHPOKCEHA,
anaTuTa, GHOTRTA, TYPMaJHHA H YBEJHYeHHe CHIJIHMaHHTa, Aef-
KOKCeHa, q;octpama H rpasarTos,
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Mumepazoruvecxnll cocras AZXWENAASMMX oraomemuk 11 magmofimenmoli Teppacu Gaccelima Dmenps, %

Ta6anuna 13

Jlerxan dpaxums | Taxenas dpaxaua
. - H g! g 5 i §§ E gg
g g |5 E g g
a2 necox® 02508 | 9.9 88 |— o1} — | 03 1,8 0.2 80 | 219 | 4.6
0,1—0,078 | 90,1 87 |o2| =} o1 1,4 0,8 0.8 5.5 26,1 3.5
0,075--0,01 80,3 16,4 0,5]02 . 10,7 0,6 3,6 4,4 8, 28,2
Molunes necox 0,25--0,1 89,0 8,3 04| — 1,0 2,9 2,8 0,7 8.3 19,7 - 27.8
0,1~0,01 81,7 8,8 22108 6,7 7.6 2.3 2,8 6,5 11.3 20,4
rauna 0,26—0,1 86, 10,6 0,2 ] —~ 3,0 2,3 2.1 0.3 7.8 M4 34,6
,1—0,01 83,4 4,6 4,0 — 2.0 7.4 1,8 3,0 5,8 17,2 9,5
mm. 0,25—0.1 86,8 9,6 11 0,3 1.9 0.8 1,6 ols 8.8 10,2 2.0
ramna® 0,25--0,1 9,8 5,2 - - -— 2.9 3.6 0,4 7.8 30,0 2.5
necen*™® 0,675—0.01 76,8 135 |- | — - 5.7 - 10,6 12,4 10,0 ,9
M xoban necok 0,25~0, 1 7.3 100 {05 — 05 | 1,6 1,8 04 | 47 3.1 25,2
0,1-—-0,01 74.2 4.6 93|13 0,4 12,6 1,5 2,8 5, 10,1 30,3
cynech ,26—0, 93,8 4, 03| — 0.7 1,4 2.9 2,4 4,2 17,2 15,0
Peanua DeCoK 0,26--0,1 92,5 5,6 0,2] — - 2.9 2.4 0,2 6,6 24,6 25.2
cynecs 91,9 66 |04f01 | 03 1,0 49 0.5 6.8 2.5 25,3
CyTaRBOK 90, 8,6 W& - 0.3 2,0 3.3 . L0 5.0 18,4 29,6.
Tloneche rauEs®** 0,26~0,1 81,0—82,5|7,0—16,1 | — | — -— 1,0-3,3 | 3,1-5,0 | 0,5—1,6 | 6,6—7,7 |28,2--32,8{22,6-23,6
0,1—-0,075 | 76-85 |10,3—12,8] — 0—1,9] — |1,4-6,7 | 2.2—4,1] 2.86—2,8 | 6,6—2,5 | 9,4—19,827,7-33,9
,076--0,01 |63,8—80,5(14,8~19,3] — r - {0-17,8 |7,7—12,7 | 0,7—1,4 | 2,4—0.¢4 | 6,8—22,5|13,1—16,8] 9,9—15,6
Com '
Kpwwes necox 0,26—0,1 8,7 5 |06]60, . \ 0,4 6.7 23,8 2,7
,1—0,01 8.3 12:6 0.8 {04 .',;3 },3 ?? 0,2 2, 151 3,0
Hobpyms DecoK 0,25—0,1 98,1 1,3 -~ - 3,1 3,6 2,0 1,9 9.8

4.6
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1podoswcenue maba. 13

[

aee

Taxenan gpaxunn

Tiopoxa | dpaxuun, ax g a E g g 5- 5
: 1L HE

£ | 5 S| 8| § 1 | 3% | e

necox® 0,25—90,1 01 | o1 |2t |o2 o3 |16 |03 | o8 6.4 2,5 s | —
0,1—0,078 | 0,2 0.1 1.3 0.1 0,3 0.4 0,5 0.4 16,2 2,6 69 | ot

075—0,00 | o1 | o1 | 12 - 107 |21 |12 |on 7.5 2.5 87 | —

necox 9,25—0,1 0.6 0.1 4,9 - 1.8 2,0 0,9 2,2 3 4,3 3,2 -
01001 | 1.3 - | 21 - |22 {13 {26 |10 19.0 3.8 . -

rAnua , 3 09 | o1 7.8 - 1.1 0.3 0.7 0.1 2.0 1.5 - -
. 01—000 | 1.1 | 02 | 30 - o9 |2 | 18 |11 33,2 41 - _
CyraRsoK o801 |os |o2 |32 [ = | e | = o8 [ = [ jo 32 | 12| 08
vt 0.25—0,1 - | =W =2 ] =] <] <] 4o 6.2 | 69 | o¢
aeceu® 0,075—0,01 - - - - - - - - 20,1 6.3 - -

necox 0,25--0,1 0,4 0,3 3,0 0,3 0.8 0.6 0,5 2,6 13,7 8,7 3.9
. 01-001 | o5 |07 { 2.4 ~ (o¢ 110 {1 |G 176 3. -

cymeco 0,25—0,1 4.4 9,3 58 - 0.4 0,2 07 | 25 10.4 '3 - -
mecox 0,25-0,1 0,7 1.3 41 0,2 1,4 — 0.3 - 18,3 7.7 0,2 -
cynecs 0 02 | 46 04 08 | 02 2 12,8 2,3 3.8 -
cyramoox | . 12 |06 |52 [ 08 [0S {08 o (02 | o _ 2] Lo
L 0,25-0,1 _ 0,6—1,6| 0—0,9 {1.6~6.110.5—1,1] 0—1,5 | 0—0,4 { 0—1.6 | 0—¢,9 } 3,2—14.1] 5,9-8.,2 |1.4—s.3] —
0,1—0,075 |0,2—1,4] — [|1.4=2, .3 10,9—1,4]0.4—1.4! 0—p/9 | 0~-1.¢ [1 's—u.'g‘ 8.4—6.9 l1,1-6,8] —

2 l 2 307 00,3 [0}6—1,7] — .3—1-3' 0~-0,9 w:‘% Wo.s—o.# %1-30. 3.7—4,0 [0.8~3,4] 0=1,0

aeCOK 0,26—0,1 0.3 0.2 3.1 0.4 2.2 0,9 0, 6.2 10,8 7.7 - 0,3
o100 | o3 |o1 o7 | = |20 [o7 | % 02 ) B M| 2| 8}

necox 0,25—0,1 5,8 l 2,9 li5 -— 3.6 1,8 0.6 0.8 2,0 39.6 1.8 -

AUNBANLRRN L}

Aauuand «['eOXZMEWECKNe NPOBMRUAE . . . » (1969).
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Ta6aana M

Beanwnma {* ) N ) stixoma
TAKEABX H3 peuHBx i
Teppacu Muenpa, %
DpaKuus, MM
Annmers Sa Ot | b5 o 010,075 | 0,050,010
0,04—0,52 | 0,28—2,44 | 0,42—3,69
i aeoe 5] 37 BT
1,52—3,11 | 0,39—3,1! | 0,07—6,06
3MbIBZ TWeCoK 1 2! s
P rpaerit 2,0 7.9 5‘5,5
Hi 0,22—0,44 | 0,49—1,96 | 0,57—1,29
cynese 20 1,9 72
0,99 2,70 0.4
fecox — = =
0,61 L4
cTapuinad | cynmech = -
0,29
QsepHo-an- — piLid
TIOBHAMLHBIE cymees =

Teppacu Coxa HMEIOT MHHEMaJbHEIE COAEPIKAHHA LMPKOHA,
pyTHIa, MUCTEHA, CHANHMAHHTA, CTABPO/MMTA, GHOTHTA, amMaTHTa
H MaKCHMajabHHeE — STUHIO0TA, POToBofi OGMamKH H JelKoKceHa.

Acwnnalmn CARHUCTHX MUHEPANOB B  DPASAHUHBIX YacTAX

pas T — 8T0 T'BAPOCTIONH-
CTQ-MOHT 'rosaﬂ c a, aas  Ilone-
b — ¥ MOH Ta, B Gac-
ceitne Coxa IMHHH B cermHl(H XAPAKTEPHSYIOTCH monmopnn—
JIOHHT-KAOJ HHHTOBOK uen

MOHTMODH/LIOHUTOBYI0. B 1en0M ranuM Gacceiina Hnenpa cpenu
rad apyrux TeppaTophit BCCP  BHAENAOTCA HESHAUHTRABHO-
CTBIO IPHMECH KaAOJHHHTA. Y JeccoB McrTHcaapas npeoGnagaer
THAPOCIIOAA THIA WIMHTA C HECKOJBKO 3aHHXEHHBIM CONepHa-
HHEM Kafi#f H NOBHIUEHHHM Jenesd.

XapakTepHEIM THIEPreHHLIM MHHEDPANOM, OCOBCHHO .'xeccoa
SABJSAIOTCA KapGOHATH,

Q)paxuuzx 0(]75—001 P (6,47% CaD). Bo q)pakuuu 001—
0,005 u menee 0,001 xu onn
261 %),

XuMmuueckn#t cocras amnoBus I HamnoMensofi Teppach
Duenpa u [Ipunstu pMeer Gauskue sHavenns (Taba, 15), ognaxo
y [Tpunata ocaaky B TCS OTHO! co-

p " —T menoy-
HEX H H(EIOYHO3EMEBHEIX 3JEMENTOB. .

8
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— X
Anmp
9 Mo @ St ) oot ) oam | st
Cramx | 2 _#_ _% 7, &ﬁ!
Topd 1] wn X1} w s
o | mew [w] SEEE S| |0
mmotuen|  Cymes || SES | SRS (AF-00 len-an
-fm) — 3| Bpa %g 7,40=11.31) 9.09-1.20
1) oem | s | am | e
ol Topd s '_”u"ﬁ -0 O.h;.ll L
el as o lagloas
HNpaname
°§ Fiacox % ﬂ.!:.-ldl tuﬁa &#l!‘:m
G| oma o] 4GS | LAS RSAHS
o [ o[ micpn | sape lenye anue
Q ome |3 g_lq:-I.,l_l _n%g 2040 | ar—1 04
aotmn!  crmamn | 3| BitES | Lotass ,ug,_-;'%-_
bl I ' n" e .. ™
o= P Y o_i.%g Q-1 rl,%g s8-8
Tops 11 sm (¥ e .

OcoBeHROCTANE  8AXI0BNA, - GOPMEPYIOMErocE B HepEraR-
UNRALHHX YCAODEAX, ABASIOTCA HECKOMLEO DOHmXennwe Coaep-
maEnn Si » nosumesntie Fe, Ca, Mg, Na, ar0 smano npa
CPADHEHNN €10 OCBAXOB CO CXOQHLIMNE DO AHTONOTNE OTAONE-
HHANH HOPMAABNOTO AXA0BHN, O6GpAOBABMIEMNCA B TenaAME

dar

A rmtenden smiiaer 4

Tadanma I3

MO KO Na O 20, o [ e
A AR AL AR Ak
vl i B b
e | age | w |- e agge
e s | S | oo |0

%

g
i

i

2

i

&

..E. .

(X ) (%) s

NepEOA NATAXA Bep. taunoro speMenn (cu. rada. 43).

To Ji. H. Mareeesok (I 7 . o:eg:o-mn::uw:uﬂrm
:l.lcx:. llll::’ a): Si-?.g.ﬁ, 'Xm.’a. Fe—48, Ca—
199, Mg 80, mpR STOM N0 cpasHEHE) ¢ ApyruME Gaccefine-
&
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MH pex Bejopyccuu oMM OTMYAOTCA NOHHKEHHON KapowaTt-
HOCTBIO (MHHBMAJLHHMH cofepxaHusmu Ca), NOBHIICHHLIMH
conepxanuAMu Si, Fe u MOHMKEHHBIMH OCTAJBHHIX 3/IEMEHTOB.
XapaxrepHo, yTo 3TH ocagkn B Gacceline I'lpl»mn'm XapaKTepH-
3YIOTCH B IeaoM G Si,
Al, Fe, Mg; oauaxo B BOCTOUHOM Honecbe N BHNEASIOTCH
MHHAManAbHEMH cofepxanuamn Ca (0,3—2,3% CaO) no cpas-
Henmio ¢ 3amamuolt ero wacteio (0,8—8,0%).

0B B PeHHBIX OTJAOKEHHAX
11 Hannoﬂmeﬂﬂoﬁ Teppacu onpefeasercs JHToJOro-danaanb-
HHIMA OCOGEHHOCTSIMH, THIIOM aJIIOBHA H APYTHMH (aKTOpaMH
(ra6a. 16). Oasepuo-ammoBHaibpHHe TIHHE Teppac Jrenpa
H Hpnusﬂ'u XapaKTepH3ylOTCsl B CPEAHEM KOHNEHTPAUHAMH
(n-10-%) coorserctsenno: Ti—290 n 500, Mn —19 u 20, Cr —3
u9 V—3u10, Zr — 20 u 40,

CpaBreHne COREPMAHHA MHKPOSJIEMEHTOB B NePHIIARHAIL~
HBIX B HOPMAJbHHX (CTApHUBHE) AJMIOBHAJLHEIX INIHHAX NOKa-
3niBaeT, WTO mocaegnme oforamesn Ti, Cr, Mn, N: V ofexne-
HH Zr B pesKko p TeA MO
MUKPOSJIeMeHTOB, ocobenHo Zr: Ni.

Jlna paspesa n. Pxasuu (puc. 10) MaxcHMa/bHHE KOHUEH-
Tpﬂll}ﬂ( MﬂKpDSJIeMEHTOB CBA3SAHBL C HHMHER YacThio paspesa,

cTap: TEIFOr0 NEepHO-
na OCAXKOHAKOMTEHNA, Bepxnsn uacTs, NPEUCTABICHHAR NePH-
IAUAANBHEMA OCafKAMH,
HHAMH MHKDOS/JEMEHTOB H HeGOJBIIMM pasbpocoM BeaHIHH
ux orHomenni. XapaxkrepHo, uTO KOKUGHTPalHM MapraHua
¥ HHKeJfl OTOHBAIOT 6a3aibHEE FTOPH3OHTHl Ha rpaHHIAaX Mexay
OTAENbHEIME ANNIOBAAJbHEIMA ’ Banskue
HOCTH BCKPHTH /A pa3pesa 1. !'paﬁoso (puc. 11).

CoctaB a/MIOBHAABHHX Jieccop pafiona McTHCAARIA NOKalaH
B rtabn. 17. Tlo cocraBy kK HuM Ganaku Jjeccw T. Fopru
# aa. Osepusi  Teaenteero. OnHako («I‘eoxnmﬂwecme TPOBUH-
nuH...», 1969) Hmewores u P K
(Si0z: AlO;) : 8,5 y meccos Tenembem, 9,8 — Mctncnanas

u Osepunt u 11,1—Topkn; 2) ba —M—’M 04—y
osepeuxnx, 0,6— TeneHTbeBCKMX W 09—y Mcmcnanmcxux’
E) nbHaA o6ar b MH OTMewaerca
¥ MleccoB MCTHC/ABIIA, ¥ O3ePelKHX u TBJIeHTbeBCKHX KOJIHYECTBO
ux TenbHO (He np 82% CO,) HiM OHH OTCYT-
CTBYIOT.

AnnoBnanbhee JNeCCH [Noxsmn AeTaAbHO H3ydaNnHch
B. K. JT (1970). B AeccH Tes

y ) C 1o
(%) Si0,—75,69; Al,O;—9,13, Fes0p—2,18, CaO—3,28, Mg—
0,67, Na,0O — 0,78, K,0—1,50, Otmewalorcss BO3pacTHHe pasii-

88
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‘Wlﬂ‘ y AECCOB 1O ¢
c ALO; (B oo 1525%), Fezog
(4 21) CaQ(3,87) u nopumwent Besxunnn K; (COOTBETCTReHNO

,67 u 4,23), FeO : Fe;O; (0,62 m 0,15) u ba (0,64 u 0,44). Tlo
ComepRKaHKIO KapGoHaTOB annmnnanbﬂue necesl  (5,2—11,0%
CaC0;) YTO! Mexay Hx cy6-
aspanbubiMu (5, 6—20, ,2) co.vmcb.vuoxunonnuuu {1,2—13,2) pas-
HOCTAMH.

B npenenax Ilonechs n Ilogmenpobss npu nepexofe oT ce-
BEPHOM K I0KROA 4acTd OGaccefiua 3aHZPOBLIE OTAOKEHWA
noc'reneﬂﬂo DepeXONAT B aLMOBHANbHHE ocankn 11 wannofiuen-

HX TO T y W cTpa-
-rurpaqmqecxouy TPHSHAKAM B DSl CyuReR 3ATPYAHHTEALHO,
4TO CBASAHO C GNR3OCTHIO YCJAOBHE HX JMTOTEHE3A B IEPHIIA-
uManbROK 30He. XMMHYeCKWH COCTAB AVIIOBHAJIBHBIX H (MHOBHO-
TIALHAJBHEX TNeCKoB Tonecost  uMeeT HEKOTOpPhie DPAIMYHA
(rabn. 17).

Hekotophie pasinyms ycnoBHA (OPMHDOBAHHA 3THX OTIOKE-
HH}i TIONYEPKHBAIOTCA TAKKE CONEPKAHHSIMA IMABHHX KaTHO-
#08 — Ca n Mg — B HX rpyHTOBLIX Bofax. OHY COOTBETCTBEHHO
1A GAOBHONAIMAILHHX OCaAKOB coctapiaaior 26,07 n 6,67,
y anmosua 11 Teppac —21,16 n 7,78 u I Teppacei —1591
u 591 ma/a.

Kax suano ua p I8HHHX,
neckd H BX BONH XapaKTePHsy no ¢
HECKOJIbKO NOBBiIeHHHIMH conep»(aﬂuﬂmn KapﬁoHaTox' peunke
OC4ZKA HMCIOT MaKCAMalbHble KOHUEHTDPAUMH KpeMHeseMa.

o, ABHbE

B raase IV P p y HX reox pas-
LECHE N X OCa/KOB,

Teppu'ropnn nOIlerﬁ, eme Mﬂ.’lO paspado-raﬂbl‘ Haxkonaense
L2HHBX, B TEPBYIO oY X, Ha#TH

KPUTEPHH AJIA peilleHua oTolt npoﬁneuu‘

PyrkoBHuCKHf anaosBf. Anmopsk [ naanofiMen-
noit teppacts JInenpa caomen (% ot ero ofmiel MOMHOCTH, MO
100 ckpaxmuaM): neckaMd —91,3 (B ToM uncie Menkue 63,2
1 ronkue 10,6), cynecamn —3,1, cyraunkamu —0,5, raMnaMu —
2,5, TpaBuBHO-TANEUHBIM MaTepuajom — 24. OpraHorenHule
ocazkn cocraBasior  okoao 0,2%. V [lpumatd on Gpelcrasien
TakKe NPeHMY)
HMEIOT CyMecH, CYTANHKK B rauHe. B Mecrax pasMuaa MopeH
B noxuxe JlHempa oTMeuaoTcs IpaBHil W radewmslit Marepnat,
a meck GoJee Kp: He N0 Cp c
uentpansHofl yactu ITomechs.

ﬁ]‘pm-lynomm-pmecmm €OCTaB pEYHHX OCaNKoB 1 nalmoﬂue;x»

HO!
@paxuﬁ-ﬂ>3m—0p—77l (cpe}mee no 139 npoGam 2,5); 3—
2 um—0—299 (1,3); 2—1 am—0—276 (1,7); 1—05 mm—
8
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Compuisnne EEpoostsowtes (2-10°%) m 2x OTHOENES B BIFXNININPTIENME

TaGauas 18

omm Topam 5‘ n Ma o
I nsznofnonnan
Hopmarsno
Crepmnes | necox 100—360 ( 14,6—36.0 2,748
‘—w 73 ¥
175300 | 12,3270 1,4—2.9°
cydecs -8 "'Il""'11]FL s
CYFARNOK 1 300 n0 39
10,5—260 | 6,0—57,0 { 0,58—3.4
Ticllueamen | nvoox: » —‘""a_ R [ X
48-310 | 9,0—-15.6 | 0,8=7,7
ma s ® | B8 | It
Pycaoden » 50 18,6240 O.ST:L! 0,50-4.0
158—260 | 14,0178 2,8—4,7
cymecs 3 |—m 78 3.7
I sajinofnennsn
18,0360 | 9,6—19,0 | 0,620
manennll haee 9 =% e T4
eymecy 2 | 54,042 7#—!5 4,0-=7,8
'* 'I’
cyranmox 1 w | mo 5.5
e 1 s 2,0 1.9
Mypamun
Heopmammr-
Cupmiman | mecoxt 12 20 19,1 0,9
cysors B30 | 81,0-71.0 2.9—8.1
‘ !II »
cyrannox 1 ‘318 20,0 4,7
ranmy ) __m__""‘” 31,0870 ‘-‘;:J_
90500 | 13,7-87,8] 4,7—13,0
caRpomn 2 — @0 | ®» | W
110 | 9.0-280] 03,4
Topd S\ —— T ]

. (~] Ma n o
" v > iw|lw |+ |®
Teppacs
SAMMILANNE
0508 | TORLE | 128 \4nl nse | 100 | Mo
obpd | TOSRE | 1M 133] ;4 | 92 | me

»

34 17,0 0s |16 o3 | 6 | 44
oot7losnol e || me | 43 | s
o.t-‘u I.G;T“.L 3438 a0l a7 | 49 | 67

| 00205 1 0598 | 443 o0 ) ma | 40 | 2o

» » i)
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®aups Topoge 8 T Ma e
it

Mypasun
Hopuazsno-

Tohmennan | necox 1 40,5 18,7 1,0

18,5--52,0 | 6,3—21,0 [ 0,8-3,3
Pycacean neco< 12 % 1 PR
necok (6asaim- 1 o7 93 1,8
HuE)

0—42,8 (9,5); 0,5—0,25 #x—0,2—71,1 (22,0); 0,25—0,1 Ms —
0,2—733 (30,7); 0,1—0,05 mm—05—76,5 (21,3); 0,05—
0,01 x#—0,1=792 (7,6) n menee 0,01 mx—0,1—44,8 (3.8).
Beanuyrna Md xoneGmercn or 0,03 no 0,67 um (0,22) n S
1,24—2,68 (1,68). Ocanxn Teppact IIpHnATH WMEIOT GaH3KHI
cocrap (%): dpaxuns xpynsee 2 mm —0—0,08; 2—1 sim —
0,05:-4,25; 10,6 am —0,27—10,39 (cpeanee mno 57 mpoGam
554); 05—0,256 mu—1,61—21,58 (13,31); 0,25—0,1 sm—
5915319 (31,74); 0,1—0,075 xx—17,90—37,90 (28,22);
0,075—0,01 xux —2,0—23,10 (8,54); 0,01—0,005 s —0,10—
3,08 (1,14); 0,005—0,001 acx —0,08—1,37 (0,61) u Menee
0,001 mx —0,93—3,36 (1,02). Benwunua Md cocrapamer 0,20—
0,42 (0,28), So—1,26—1,73 (1,48).

B munepa, no ananuaa 81 npobum,
21NIOBHAJBHEX MECKOB Teppac AOMHHHpYeT KBapu (a0 96%).
B MEHbIIMX KOAMYECTBAX OTMEYAlOTCS NOJeBHle INTATH H Xaalue-
RoH. BHX0xA TAXENbX MuHepasoB W3 ¢pakumir 0,25—0,1; 0,1—
0,075 u 0,075—0,01 m# pedHUX OTAOKEHHA TEPPACH COOTBET-
CTBEHHO COCTABJAET (‘}E): y Hduenpa 0,19—0,38; 0,26—1,59
n 0,74—2,55 u Tlpunata 0,02—0,05; 0,20—0,46 u 1,38-—2,79.
B ramenofi ¢pakupu npeo6aanaor rpanath, ampubONH, Hlb-
MEHHT, CTaBPOJIXT, TYPMANHH, [HPKOH, MHHepanH Ipymnsl
snugora (Taba. 18).

Acconmanus TAMHHCTHX MNHEPANOB TEPPAC XapaKTepHsyer-
Cl THAPOCTIONHCTEIM H KAONKHKT-THAPOCHIONHCTLIM, Dee MOHT-
MOPHJLIOHNT-THAPOC/TIOAHCTbIM cocTaBoM. B Gaccefine Ipunaru
OTMEYAIOTCH  CKOILICHHS MOHTMODPHAJNOHWTOBHX FIRH (MeCro-
poxnaenne Masinnoska, Bpecrekas 064.).

Xumuueckuit COCTaB peuHHX 0fazkoB | Teppacu onpenennercs
JIATOJOTHUECKHM THOOM H (QAMHANBHLIMH YCJOBHAMH KX OTJIO-
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Cr Mn Ti Zr
N v z b ol e Bl
cREH
QAAPBUANLHNE
0,3 i,7 4,9 2,9 | 4,3 8,3 14,4
0,01—52,0 | 1,0-3,1 3,2—8,1
5E 27 X 58| 28,0 41 13,6
0,6 2,6 6,9 3,0 155 9,7 1,1

wenust (raa, 15 u 19). Yulomm q;oplmponauux ALMOBHS
Teppack [llpunaTy no cp
3y1OTCR | Gosee BHCOKOH Konuempal.meu xpemneaeua H OXHCIIOB

Kese3a® U NOHAKEHHOR — H eao
3J4eMEHTOB, T. €. CXOHHA C MOJOOHBIMH Pa3iHUAAMYA  AJIIOPHA
,IIBHHESI 3a Tb NPOCTP: '0 H3Me-

HEHHT COCTABA OCAAXOB MOXKET PacCMATPHBATHCA KAK THIMIHBE
PasnHTHA COCTABE PEYHHX B 30-
HaX KpaeBMX MOPeH H NOWECHN, 2 TaKKe CBHAETE/bCTBYET
0 CXOACTBE H[JOCTFEHCTBEHHHX ﬂallEDFGOXHMquCKHX 00cTanoBOK
autorenesa I u Il na, Teppac 6
Cozepxaiie MHKPOS/IeMEHTOs B ocamxax I HarnofMenHok
Teppacsl oTpaxeHo B TaGn. 16, Panee OmJO nokasaHO
(B. A. Kysuenos, 1965), ure ana RoqnHb [IpHNATH MHHHMadb-
HBe HX CONEPXKAHHUN CBA3AHR C OCAAKAMH pYCAOBOH anui,
JbHBIE — €O CTap! . Conep:Kaus MHKPOSAeMeH-
TOB B anmonud | Ha 10 cpaBHe-
HHIO C COBPEMEHHOR MofiMo#i HMeloT GJH3KKe xouuempaunu aast
Cr, Co, Cu ¥ Ba H HecKoAbKO MNOHHMeHHHE (B 2,5 pasa)
ans Mn.
Hay

cocrasa MC/AHX B BOJHHX BHITAHKEK H3
sepxueqemepmunux peunnix ocaaros Ilosecen (Tabén. 20} no-
Ka3biBAET, YTO' KOHIEHTPANBH SCMEHTOR B HHX 3aBHCAT OT JHTO-
JIOTHYECHOTO THNA OCAAKOB H (auKaAbHOK CPEAB HMX OT/IONEHHS.
OTtMevaeTcs GOAbIIOE CXOACTBO COCTABOB BHTAMEK Aai I u

Ha, Teppac ( co-
ZAepxanuil KapGOHATOB B CYr/IUHKAX HEPBOK Teppacu) Cpasue-
HHUE HX C COCTAROM BBHITHIKEK H3 IVIHOLEHOBHIX PEYHHX OCaZKOB
(cm. taba, 65) nokaspiaer cyuleCTBEHHHE DA3JqHIHR B cofep-
xaupn CaO n MgO. Ot BHTSXeK TIoNOUEHOBOr0 AJMIOBHS
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(cx. 7abn. 49) onM oTAMYalOTCH Gosee HH3KHMH KOHHEHTPAaLBA-
ua Mg, HCO;,, Cl

Cuiennuxa anTOBHANEHEX Teppac,
B Tonecke,— WADPOKOE PA3BUTHE HA HHX ARIOHHHX OTIOKEHHI.
B. K. Jlykames (1963) nmokasan, yto XwHHR peaved npescran-
Jager aHHLEe BETPOM
Banon TpunsTy. S0A0BHE KA He AMEIOT GOABIITHX paanmmﬁ

i
LI ¥

e WA )
\ .

It gt bt et

FWIBET §T35440 minobm Fae 1 ¢

Pue, 11, Criektpoxaporaxunas XHarpaMMa paspesa y n. I'paSoso (Kpacwas
Topxa) Poragesckoro pafiotia, 06H. 743, 430

"

€ aZMOBRANLHEIME B MEHEDA, W rp

COpTHp M OKATAHHOCTH xsapnenux
3epen. OnHako, 110 HAWHM Aam{uu OHMH MMEIOT HECKONBKO ROBH-
Ivenase conépmanna Si0: (95,2%) ® nonmkennme Fe O,
AL Os, a raxxe CaO u MgO (B, Al Kysuenos, 1965 6).

TaGanua 17
Cpeanuft cocTas mep) RAABHEX
M aaxlosdaNeENX meckos Gaccedma Mpamarm, % .
Feneruseckndl Tan $10, | Fe05| AL,0y | €20 | MgO | Noo | KO
DMOBHOTNAINANEBEA 92,821 0,88 ] 2,76 | 0,46 | 0,1
Anniosaht 11 Teppact 93,93} 0,80 | 2,93 § 0,20 | 0,10 | 0,26 | 1,07
Anmosnfi 1 méppacet 94,95 0,73 | 2,02 | 0,34 | 0,1
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IIpodosncenus maGa. 18

Taxenan $paxnus

aneendsn
‘indau

1,8

0,4

0-1,1

1,1

00 n0dnn

0.7

- 2,1
0,2—1 9 0—1,5

susArgyae

0—2,7] 0—0,8

amirodewid

0 0—0,7/0,6—2,1

a

14

6,7 2,6

1

1,0
5,

7. 3ax. 204

7—{ 5,2—] 0,4—

0

»

0.075—0,01'0—0.5|
* Coctasteso no gawmiix K. H. Jlymauesa, C. I. Maxsas (1963).

076 1 0,
2

0,1-0,01
0,1—0

Ipunsm*
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cocTas & 1 ‘reppacu

banns Ocanox E‘g sio, l Fa 0, AlOy a0

| R — 4 |83,67-86,86) 0,782,865 | 5,887,42 | 0,140,690
g 84,65 1,48 6,78 K

-1

& 80,8-82,18( 1,62—1,68 | 7,56—9,11 [ 0,12-0,5
G | cyrmmox |3 e T& | 83 | 08 -
- 83,54—87,68 0,6-1,9 |3,31-7,63 | 0,05-2,8
- e B .11 BT 0,87

2 - 82,09—88,74| 1,08—2,48 | 5,40—7,18 | 0,14--0,35
g | e 2w .78 5,59 T,

® 185,17—92,87| 0,6—2,56 | 3,1—5,6 | 0,1-3,36
& | mecok 79,16 T,10 3,80 ; 0,8
§ wecox (6a- |  [86,23—90,32) 0,79—1,0 |3,48-7,78 | 0,1-0,14_

sammuik) | 3 [~ 88,04 0, 5.8 0,13

Ha pacnpenenenne xenesa, Mapramia M MHKPOSTEMEHTOB
B QIMIOBHANBHKX ocankax Teppac Lieurtpanvuoro I[Tosecss cy-
WECTBEHHOE BJHFHHE OKA3LIBAIOT KOMEGAHHA - OKHCANTENBHO-
BOCCTAHOBHTE/JLHBIX YC/IOBHI B CBASH ¢ 3a60/12YMB2HMEM M NOX-
TOKOM FPYHTOBEIX BOX,

Taxum 00pasoM, AN BEPXHEUETBEPTHYHOTO ANJOBHANLHOTO
JIMTOTeHea B HEJIOM XapaKTep 3aKOHOMEPHOCTH.

Teoxm ¢ ANNIOBHS MYD 0 KAuMa-
THWECKOTO ONTHMYMa ABASIETCH AKKYMYJALUS COENAHeHR yrae-
poaa, NOBLIIEHHAA KOHUEHTPAlUHR B OCAIKAX MHKPOIIEMEHTOB,
TO MMEET BaXHOe CTPATHrPAPHUCCKOe 3HANEHHe 477 padfiere-
HHS O ¥ BX Kopp

Heprrasiuansusie ocamcn 4MMOBHANBHON TOMWM Teppac

I-Iecm'rpn Ha NERNS, OTNEMn
Hble TaYKH-! u,uxnmeuu TOJUH ‘IE’I"KO BH}IeJlﬂlOTCﬁ NOBHILICHHHIMH
KOHIEHTPAIHAMH MHKPOSJEeMEHTOB, CBASAHHEIMHU ¢ GasaNLHHMHI

TOPHIOHTAMH.
Xapaxtepspt IMHPOKO paanm'ue JIECCOBBlE  AKKYMyRALER
¢ pasanaHoR BHipa aLTIoBHAND-

HOTO H 03€PHO-aIIOBHANILHOIO reHesnca OcobeHHOCTS aTHX 0Caz-
KoB—B GoJiee HHTEHCHBHOM THNIepreHHOM KapGonaTooGpasosanuy.

Hsyuenne 3a pacnup: 0B
NOKa3HBIET, 4T amnonna.nhﬂue OTIOHEHHA -reppac Tpanata
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TaGanua 12
Jlnenpa B 3aBHCEMOCTH 0T ANUAMANX yCrobuit WX GopMupossrus, %

MgO KO NayO 80, €0, L AN

0,31—1,36 | 1,71-2,3 1 0,44 0,84{ 00,17 | 0—0,8 |1,5-1,8
6,63 .9 0,67 0,07 0,2 57

0,54—1,11 | 2,23—2,88] 0,76—1,05] 0,07—0,15 | 00,18 |} 3,0-3,22
0,83 2,56 0,88 (A1 = ER1

0,4—1,71 [ 1,4—2,27 [ 0,67—0,88 | 0-0,51 | 0—2,47 [0,76-3,06

1,13 1,9 0,82 0,26 0,72 T80
0,200,710 | 1,11—2,41 | 0,45—0,91 | 0-—0,41 | 0—0,34 {2,24—2,69
0,35 1,7 0,68 = = [T e®
0,12—2,32 | 0,6-2,28 | 0,17—0,81 | 00,72 | 0-3,0 |0,053,37
0,77 1.4 0, 5,18 054 " 0,8
0,5-0,81 | 1,80-2,72 | 0,88—1,64 | 0-0,2 |0,08~0,77]0,45—0,51
0,67 2.% 1.2 0,12 0,31 9,49

$OPMHPOBANHCL NPEHMYIIECTBEHHO 83 CHeT MepeMuiBa (JI0BKO-
rAAHaALHNX O0CaAKOoB, Hanoxenne EeTpOBOﬁ AeATCABHOCTH XOTA
H B0 K HEKOTOPO#l Auddepennnaniu snementon (oGorauieruio
# no o K PEYHHM Kp R
JBHHIMH ¥ MHKpPO3JeMeH-
1’3MH), He CMOTAO INOAHOCTDLIO YHHUYTOXKHTbH MPH3HAKOB MeppoHa-
4aNbHOM PEYHOR MPHPOAH MECYAHEIX HAHOCOB.
Anmopnit HaanofMenusx Teppac I[lpunsTn omMyaerca oT

COBPEMEHHBIX PEUHBIX OCAAKOB MeHbied QamHaIbHON CTpaTH-
¢ copep.

P

ki P pasp
H e, X " H—

P

M MUKp

Peulibie ocajtki Hak Teppac 1o cp < co-
BpeMeHHHIMH OCaAKAMHM NOAMH BbAENAIOTCA Goabmledl KapGo-
HATHOCTHIO0, IIPH STOM KapGOHATH B NEPBHX HMIOT PacCesHHEA
XapakTep Pacnpellefenks, B TO BpeMA KaK AJIfl OT/0MeHHH moitm
Godee XapaKTePHH JIOKAJBHEE CKOINEHHS.

Ho dopmup AJIMI0BHR TEppac
BHAEASIOTCH JBE 30HH — KPIeBbIX MOPEHBHIX OTAOMEHHH M NO-
JecHs.

TooneHOBLE  AAMOBHANBHME OTAOKeBHA. CoBpemenHoe

oca, pek B Auenpa (Ges Ilpnnsatu)
XapPAKTEPHIYETCH PABHTHEM IIeCUaHBIX (74,2&:) H NOBHILEHHBM
D y KX H HX (22,9) ocanko. B Gac-

kd 99
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Ta6anma 20
n.n.n.
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cefire Hpnnsrm NpeoGaafanT OTIOKeHHS Neckos (85,2%),
Menee — cynecefi (5,5), cyranuko (2,6), ramH W mio (1,2),
IIHPOKD PAIBHTH TopdaAHbe akkyMyusumn {5,0%).

JluToreoxnMuueckas XapaKTepHCTHKA COBPEMEHHEIX OCadKOB
pek nana 8 paborax B. A, Kysuenosa (1960—1969), H. Y. Map-
desosoit (1960, 1963), A. A. Jlazapenko (1962, 1964) u np.
3nech  0CT&HOBHMCA Ha KPaTKOM 0GOGHICHHH OCOOEHHOCTEH HX
cocTana.

IpanyaomeTpryeckulil CrexkTp ocalkoB Gaccelina [senpa oR-
Penensercs THAPONHHAMHUECKHMH YCHOBHAMH DEYHHIX NOTOKOB,
dannanpHofl 06CTAHOBKOA OCAAKOOTIOKEHHS, NPOCTPAHCTBEH-
Hofl audpepenunanvel Matepuana, NEPEHOCHMOrO peKaMH, CO-
CTABOM pAa3MEIBaeMHIX NOPOA K T. A. OH XapakTepisyerca ciae-
AyOWHEMH TmoKasaTeasMd (no 113 npoBam, %): dpakuus
>3 mn—0—36,2 (cpem-lee 2,3); 3—2 i — 0—160 (1,0); 2—

1 mm—0—220 (1,7); 1—-05 mm—0—472 (85); 05—
0,25 wn — 0,04—76,0 (208) 025—01 Mt —0,05—79,9 (23,1);
0,1 —0,05 m—01—768 (20,8); 0,06-—0,01 #x—0—694
(14,4) H Menee 0,01 umx —0,1—49,3 (7,4). Beanunna Md «o-
seGaercs or 0,03 a0 0,63 (0,20), So B mpexenax 1,23—3,67
(1,72) n Sx— 0 37—1,89 (0,93). B necqaao TPaBHRHEIX OcalkaX,
NIpEHMy! pacupocTp P x Lrempa n
CBS3AHHBIX C P X it rpa-
BUA nocmrae’r 60%. B 10 )Ke BpeMs AAA HRX OO cpasﬂeﬂnm ¢ no-
JIOGHHMH OCAIKAMH JDYIHX GacCeRHOB pek Benopyccuu Xapak-
TepHo Goabuiee pacnpocT dp H MHHH-
MaJIbHOE — FPaBHAHOTO MaTepHata,

B uenoM rpaHy/ OMeTPHHECKHH COCTaB COBPEMEHHHX PEUHBIX
OCajIKOB G/IH3OK K COCTABY BEPXHEYETREPTHUHOTO ANMIOBHA.

Ha taba. 21 suars
MeXAHHUECKOTO COCTABA OCALKOB coome’rc‘rsymmﬂ\( daunit B
nonansax Hduenpa u [prasth, o6ycnoBieHHbe pasiuued reoso-
THUECKOTO CTPOCHMA TEepPHTOPHR H MPOCTPAHCTBEHNHON pednof
nnddepernuaunn Matepuasia.

TIpocTpancrBerioe M3MeHeHHe COCTaBa astosus [lwenpa
Sewto orpaxeno 8 Tabm 12. [Ipn nepexofe ot ceBEPHOrO K I0KHO-
My y9acTKy COKp: € yactan >3—1
u 0,1—0,0t m# mpH BO3pacraHMH KOHUeHTpaunli dpakuuii 1—
0,1 am. Beanunna Md yMenbiaercst ot 0,47 no 0,28 u S, or
2,07 no 1,58,

'-lep’ru POCTP i b
OCAZKOB XapaKTEpHH INIA APYFHX pex Gaccefina. B uacruocrs,
BHH3 110 TeueHH!0 IiTHun H CNOBeYHK Y PYCHOBEIX OCAAKOB YMeHb-
waercst Beananiia Md cootpercrsenyo ot 0,85 o 0,33 n ot 0,53
no 0,18 sx. B nofimennsix otnoxenusx Ilrnan semmunna Md w
STOM. JKe HalpasJcHWH yMenbmaercss ot 0,26 xo 0,19, y Croseu-
nst —= oT 0,42 1o 0,26 um. Tlpu mepexofe oT aAMOBUA IPHTOKOB

10t
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: : TaGanna 21
TpanyRomerpmweckilt CocTas cospeMewHMX pemmuMX ocagkos Oaccedina Aenps
8 3ABNCHNMOCTH OF QauMaNMMX ycaoasll ux gopMuposauns, %
Kﬂ.u ) W. M
e mpob 91 1-0,6 0,5-0,%5 0,26—0,1 0,1-0,078
Baccedn Jnenpa (Ges Mpunsms)
) 0,04 — 12,8 0,04 — 25,4 0,35 — 35,0 2,38 — 63,9 0,3 —61,0
Pycaosan L T o 8,0 ~30,2 2 Ex
: 9 0— 1,20 0.2—1,8 0,07 — 32,84 2,38 — 66,2 0,44 — 71,32
Tofiwennan 0.5 1,8 B8 | T mE 1
0,06 — 10,5 0,(2—17,62 0,06 — 65,51 1,06 — 30,03 1,59 — 63,61
Crapeunaz M| %2 1, — 35 1,3 4,
Baceelin fIpunsmu
0,01 — 10,3 0— 25,73 0,17— 54,45 1,85 — 57,58 0,9—77,9
Pycaosan 45 » —5e0 ) “=mm - | "u®
: 0—12,78 0 —35,30 0,03 — 45,62 0,05 — 68,03 1,04 — 56,83
Nofiveuses 0,88 3,14 6,61 B, 3,62
0 0,05— 1,68 . 0,01 —~ 7,41 0,06 — 43,28 1,06 — 26,30 6,13 — 63,61
Crapaunas ] —o,16 K 3,66 T 10,08 .56
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[lpodoswcenue maba. 21

Koa-no OPIKW- nn e s
bunx o8 | 0,076—0,01 0,010,006 | 0005000 | 0,000 - .
Baccedn Quenpa (Ges [Tpunamu) .
. 0,01 —22,39 | 0,06—5,20 | 0,01—10,80 | 0,06—5,80 [ 0,15—1,00 [ 1,19—2,04
Pycaopas 29 6.0 0.9 T3 0.9 — —
_47| ’ » —— -—
0,39—41,50 } 0,12—14,70 | 0,04—14,60 | 0,48—0,8 0,44—0,8 | 1,20—2,36
Crapuunan 14 e —39 07 T K] T
Baccedr Mpunamu
B 0,i1—51,25 | 0,08—2¢,8 [ 0,02—-153 | 0,07—11,456 | 0,07 —1,30| 1,14 —3,00
Pycaosan 10,98 1,63 1,14 1,10 0,38 1.56
Mofmecinan 0,42—174,33 | 0,06 —24,16 { 0,08— 10,23 | 0,17— 21,38 [ 0,08—1,37 | 1,06— 3,02
8 ~—e,3 | T 268 1.72 3,15 0,24 1,52
4,21 —41,60 | 0,80—14,70 | 0,656— 14,60 | 0,65—8,92 | 0,04 — 0,47 | 1,42 —2,30
Crapusnan 12 | 57— 771 710 ENY; s | T 1es

- _‘ Conepaanwe Pppaxuua menee 0,01 xu.
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Mpunsaty x nextpaabioll yacra Ionecss (Taﬁn 22) oﬁnapymu-
Bae‘rcn ¥ Py OCAAKOB Bepx-

€0, b0 OT >3 Jo
025—0 10 u or 0,075—001 o <0 001 Mm 1 YBENHUEHHE —-
d)paxmm 0,10—0,075 u 0,05—0,25 xx. B ocHOBe MeXaHHYECKOil
AudPepeHUHANEY ANOBKHA B HAaNPABNEHHH X UEHTpaNbHOH ua-
cra Homecsa mexar OCaXIACHHH, AP H HCTH-
PAHAA YaCTHI KpynHee 0 10—0,075 ## u yMeHbiIEHHe KOAHIECT-
Ba gacTan Mexee 0,075 Am B CBASH C HX BHHOCOM 3a° Tpededn
GaccefiHa HIH OTJIOXKEHHEM B TOMMAaX BO BPeMs DaBoiKoB. Jto
XOpOINC HJMIOCTPRPYETCH 6Go/iee BRICOKMMH 3HAUGHHAMH coaep-
Mal-mﬁ dpakuui menee 0,075—0,10 sy y NOAMEHHOTO aAMIOBHA

cpy o o7, yuactkam [py 0

daccem-ra

Ton
J10B CONCPIKAHAN BCeX q)pam.mﬁ (HCKJHO‘-laﬂ 0,075—9, 1o MM)
NpH YKasaHHOM Nepexofe xapnmepﬂa B LA NORMeHHEIX OCal-

xoB. HekoTopoe y i or 2 10
0,25 um nuﬁuemmx 0CaAKOD ueﬂ'rpmhuoﬂ qac‘m 6accemla no

p y9acTKoM 0By JICHO, B, cHoca
¢ yxpanﬂcxoro MaceHBa, uTO naercss TaKKe M3y

€M MHMHepaJIOTHUECKOTD COCTaBa OCANKOB.

cocTama

Dpanmyt,

Faneror IBREE= 215 | 110 | 1005 [ 355

» Pycavean

Cepepunit (xepwe | 03,27 | 0,05— | 0,00— | 0—5,84 [ 0,1— [0,30-
ripaToKy [TprmsTH)] 2,70 2,50 YT 08 |54,08
Llelrrpa)mnm (Tipn-] 00,30 | 0—2,38 | 0—0,36 { 0,02— | 0,03— |0,21]
nam ¥ [usa) 1,9 680 51,10
10xmsifl (npasee | 0—21,80( 0—6,23 | 0,01— | 0,0l— (0-25,73(0,17—]
niputoky [IpunaTh)| 3,09 10,30 48,21

i Moiimennan
Cesepanis 0—1,45 | 0—1,03 | 0—0,48 | 0—1,53 | 04,18 02'6“{.;
LlenTpamimii — 00,22 | 0—0,57 | 0—2,04 | 0—19,02 03,2035—5—
HOmantt * 0—11,00 017,86 10— 5,981 0—12,78 | 0—35,30 %‘:‘?‘?
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B pycioBoM ajnoBRM HEHTpaNbHON uacTh 1Tosecest  yMens-
uIeHHe p $p ft menee 0,075—
0,10 4 mo o B PHBIX MPHTOKAX TIpO-
nexoaut B 1,5—6, a no omomeﬂmo K 10KHHM B 2—14 pas; s
TOAMEHHOM AJJNOBHH OHO COOTBeTCTBeHHO — 1,5—2,6 M 1,3—

35 pasa. DT CBA3AHO C PA3NUSHAMH JMTONOTHYECKOTO M METPO-

rpag. o nopoz i (nmeckn

na CeBepe; MOPEHHMe OCALKH, TPAHHTH ¥ THelicH Ha lore), a

TaKKe npenMy MeNKHX YACTAL H BO3-
B nofiMax O ¥ npo-

TOKaMH B nanozumnui nepnon, Ha uTo ykassiBan E. B. Hlau-
uep (1951).
Bauske gaudbie noaydens A. A. Jlasapeuko (1964). Buus
no Jluenpa B p; oCafKax MM OT 3aK0-
i 0 IAaMeTpa duac-
T or 1,37—0,70 (eumte 1. Opmn) fo 0,28—0,25 ux  (yctbe
Coma—yube lIecnu) CoorpeTcTseHHO Sq YMeEHBIOAeTC:n ©T
2,21—2,03 no 1,26—1,23. Cpexusa senuauta Md ocafikos co-
crabaser nns  npurokos duenpa: Jpyre— 0,50, Bepeannw,
Coxa n INpunath — 0,29 um.
Munepanoriyeckill cocraB pevHmiXx OCafKOB Gaccefina no
IaHHEM ananuza 480 npo6 orpaxen B Taba. 23. [pasuiineti Ma-

Taganna 22
COBpeMENHNIX peuKbiX ocaskon Gaccefina Mpunarw, %
7
Md, un | S,
J 0.25~0,10 { o.100,078] 0,075—001]0.01~0.005f0,c0—o.001] <0001 |
dayus
2,26— | 2,26— | 0,16— | 0,07— | 0,10— | 0,18~ | 0,09— |1,14—
54,78 | €3, 48,06 | 10,35 65 | 4,02 | 0,8 |1i,49
14,73— | 16,08— 0,03— | 0,00— | 0,18— | 0,17— }1,20—
31,54 | 77,63 | 25,21 | 1,77 | 1,90 | 3,15 0,56 |2, 7
82— 1 0,99— | 0,11 0,06— 1 0,02— | 0,07— | 0,07— |1,27—
57,68 56,69 51,26 24,88 18,30 11,45 1,30 }3,00
payuz R
0,20— | 2,70— | 1,23— | 0,16— | 0,38— | 0,43— | 0,08— [1,06—
.58 64,88 ,85 11,20 55 8,26 0,42 2,05
0,38 | 6,45— | 0,62— | 0,08— | 0,08— | 0,33 | 0,10— [2,13—
50,25 85,80 44,08 6,98 ,08 3,08 0,62 .00
0,05— | 1,04— | 042— | 0,08— | 0,12—-| 0,17— | 0,08— (1,06~
68,03 ,83 74,33 24,15 10,23 21,39 1,37 ,00
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{
i

Jlorken Gpaxmug Tamenan,
1
" @paruns.
Pexa, yusetox | Ocagox i X 1 § i § i E 3
3 ] ile
g |de| 5 |& L
.
P opws | mecor | 0.g5~01 | o | us] 28] 1
cynees [ 025~-0.1 [ 77,7 | 85 | 0.3 {185 | = [ 1.6 15|02
Moranen, necato-
11
et o501 [ora{a7 | o7 oa| a7] 48! tafr2
Tecox 9.3—0/01 | 82,6198 | 1.1 105) 54} 661 19|18
cyneck 0,25-0,1 | 88,9 | 8,0 - — 1.6 09l 2802
o.1-0.01 825 | 56 | a2 Jos| o) €9 Bofals
ruuna [ 0,35-0,1 | 928 { 5.6 | 06 |~ | 09| 25| 0.8f
Kaobun | necox , 1 | 888 f 47 685 (011 .27 L8| [8]1,0
10,0t | 87,0 [ 1120 | o3 |09 | 08| 83| 2l1f 18
cyneco | 0.35-0,1 | %11 | 34| 13 30| 08{ 2.4/ 02
cyraunor | 0,25~0,F 17251 10,7 ] o7 |~ | 158] 811 1,011,3
Com 01~00 |agia [ &a) — |- | 03 acpial
Pevmne [uecox | 02801 |.a89| 95 03 [09] — | 1574607
Rpaves |moox  10.25-0,0 {870 | o] o6 |05] 6] 24 )21 07
0.1-0.01 1 12| wrlEslns| s
cyneer, | 0,100t | 7.4 | 196 G5 20 (158922
Jobpyw | cymecn 0,25-0,1 | 95,2 | 3. — 28] — | 08 )44 )04
Hpunar. necor® | 0,25-0,1 ] 74,0-f 06— | o~ 0—5.2] 0.3 2.4 |02
w4 |73 |21 {o4
0,1-0,075) 16,0 11—
980 { 13,1 { 0—3 [03 {05 { 5.4 [3.1 ] 12
J0,075—0,01  51.7~] 44— |03~ | 0 | 0
93,0 | 43,6 38,2104 (1,4 |12,2 2037
necons* | 0,95-0.1 | 6.0 1.0~ o
9.0 | 43 — 74~ (12] -
0,1~-0,075] 47.0— 0,5~ o | 4
o5 |96 | — |08 (67 | 44]02][13
0,075~0,01 | 04— 4.2~ o {0
0,3 16,4 - 1,4)17,1 (14,4 ]|1,3 150
NOBMA.
OfMentn
Tepuan B ocagkax Huenpa nex 06, MU
HEIX ¥ 0CAIOYHBIX DOPOA (A0 6()%) KBapleM H KPeMHAME, ua o1
YYacTKax BCTP He OKaTHINH.

B neckax OCHOBHBIMH MHHepaJaMH JAerkoi d)DiKllH!’l fBRA
IOTCSI KB3apll (50—95%), nonessie mnaTh (5—20), Ha HeKoTo-
PHX X KC ‘PauHH IV1ayko-
HHTa (no 42) u Kanbuwra (mo 16%). Conepxanne -rmxenux M-

Hepanos B #Henpa 4, Coa —
0,25--0,35%. Cpezm HHX OTMEUAlOTCA HABMEHHT, Marneﬂ-n', nel-
KOKCeH, DYTHJ, TpaHaT, a \ CH-

AUMAHAT, AMCTEH, STUIOT K ApYrHe, B accouuauﬁu Mm{epaaos
dpaxuun Menee 0,001 #u npeobrafaer ruApOCAIOAR, MeHEE pac-
NPOCTPAHEHH KAONMHHT, MORTMODH/ANOHHT, rajiyasur, OGeflize-
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TaGauna 23
ocasxos Sacceftun Awenpa, %

bpatmmEs
. e |5

e flefd 218 TN § :
HH L £l 3 5 & §
HERE I HIEE BEIEREAL

aalsmeloz| —{rzjoz|ne| 20loa [s3lume| 21l 24
SOl Tes a0 o) S)oe) = |vsfais}az | e8| wa] we] O

17,3 | 3L0 | 8.8 43| — 10110 tuelos| 491 09
|€’j= 1,1 | 298104 L5 = 08123 |14 |200] 33] 48
A EEHE IR IE IR
4 w7 | el os| Z)2s| = Gs o [ 2| 50100

8,0 (242|181 7.1133]04 wolor |15 iz 70| 18
B0 | wo 288 [ oz| ol T7|= Tel2s |03 Tnd| o8] LB
71 |8 l3eofozlnz| = f— <~ L8 |e9 | 72| 94] 0%
wef 6814601 1,11 —joal— 0.8 3/ L4118 071 22
33| 189)129]08) —|23]— lexa.| — |em-als3 [123] 22 o
70{940 |24 03]02|55]06]L0) 0.4]01 |o1[1e] &0 05
s3fotalomeloaoziael — tas| L1112 28} 27) 46) —
we e lmsfas|oning]=(ne| s2-f2B | = =1 =} —
wal| 65 |2se|osias|n7|— a7 0426 {19l 78] 47 ] —
Te| sa|malno] =[es|refue | < |0 M2 [ 19,2 | 36
271405 8.1los 6oleslog] — |~ §— [m2] 58| —
sail2o3flsojrll ~las{erios] asi— j—~ [169] 64} —
we|walo o] —|nefoslos] arjas |~ |ma] 50
el 9| ssforfos|nsfesion| — f— |- | 42| 18| —
cof206 |13 ite]ia|es|08 04| 18(oe [~ (2] 68] —
me lnsluo|nrjos|sifozfosf 1oos {— jwz(sif —~

JHT, & TaKKe TOHKOMHCHEPCHES KAABIHMT, KBapu i asmopnme
OKHCIIH Keneaa.,

BERHOH MHHEP!J[OI‘H‘!ECKOH
RuhepeRIHaLHE anniosua Jluenpa CBORATCH K CAELYIOIEMY.
Bo ¢paxunr 0,25—0,1 M pPeunHX OCANKOB OT nepxom,ea (Op-
DFAHCKHA y';acmx) K (P i) He~
KBapna — or 84 ,6 no 95,2%
i ymenhmenne noaeshx mnatos — ot 11,1 %o 2,3 1 kap6oBa-
ToB — o1 4,8% RO efMHHNMHX 3epeH. DTH ocobertiocTa Xapak-
Tephbl B pas dpaknun 0,1—0,01 mum ocanaxos cpeanero Tedenus
(pm;‘. 12). Ha m)wlbuux yuactkax J[Iwenpa 8 uuuepanormxe-
CKO! pes) p
CBASH C (patton Opmn), rJlay-
KOHHT2 ~— OT HAJIEOTEHOBHMX M HEOTEHOBHIX neckop (Jloes),
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KPeMitia — npH pasMuBe MeoBbix nopoa (Brxos). udgepen-
HHALKS TAKENLX MHHEPANOB CioxHee. BHua no Tewenmo Juen-
pa (C HEKOTOPLIMU OTKJIOHEHHAMH B LEHTPAILHON HacTh) yMeHs-
HAIOTCR KOHUENTpauny Hy i)
anst ppaxuu 0,25—0,1 #a 914 HIMEHEHHT COOTBETCTBEHHO paB-
o 2,8—08 u 2,1—6,0%. B ner yMempuraerca KOHIERTPAUHA
TaKKe ¢n6osos (ot 26,4 ra O yuacrke no 24,4%
Aeznaz musepans Tnnerse sibepan
a

301

Puc, 12, B NECIARKX

Huenpa: I — kaap, 2 — noaespie mnatht, 3§ — xapGorarts!, 4 — ambutoas, 5 —

rpanaTs, 6 — BAbMeBHT, 7 — JefiKoKeeH, 8 — pymin, 9 — napkoy, [0 — snunor,

1] — nupoxcentt, 12— GsoTuT, 13 — IUADOOKHCAH Hesess; ywacTku: f-— Op-

wanckuf, 1 — I — X V— ;@ — dpak-
ung 025—0,1, 6 —0,1—-0,01 mx

Ha Peunniom), 6uoruta (coorseTcTsenuo or 2,0 no 0,4) u rug-

pookucaos kexesa (0T 2,5 1o 0,5%). Bauskue naHHme npHBO-

aarca A, A, Jlazapesko (1964) A pycnoBoro anmoBns ﬂﬂen-

pa Ha yuactke or OpuiH o yerba [lpunata. Um ormeuaercs
F oty

y BHXOAA dp (or 155228 no
0,45%), Bospacramue comepxanmi ksapua (or 81,2 mo 94.2),
0B (Op or 9,9 1o 2,6 u naa-

y a
ruoxnasa ot 2,0 no 0,3). HaGnionaercn yseaudenne KoHueuTpa-
UHH CTaBPOHTA, CHAJNHMAHHTA, JHCTEHa, CHIOf, [PaHaTa R
YMeHbIIeHHe aM(pu6ON0B M T. A.

B Gacceftre LIpunaTh peusibie necku coctosT Ha 92—96% ua
xkpapua, 3—59% noxesoro mmata, 1—2% Ttaxensx @ 1—2%
TAHHACTHIX MHHEPaJIoB. J'Ierlme MHHEpaJE NpeACTaBJeHH TaK-
e CAIOAAMR, KPEMHEM, IVIRYKOHHTOM, ONaJIOM H XalAUeACHOM.
K HX pacmpoctp OTHOCATCH CABAYIOWIHE:
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1) Bo BCex QPaKIMAX PYCIOBEIX OCAAKOB /AeBHX mputoxos [Ipu-
NATH KOHUSHTPAUHH NOJEBHX UINATOR BHILE, YeM B COOTBETCT:
BYIOIMHX q:paxunﬂx npasHx, an s’mu HX MaKCHMaJIbHHe COfep-
KaHuA 3 2) KpeMHA yamie
OTMEYanTCR ¥ neaux TIPHTOKOB; 3) TIOBHICHHEE KOHIEHTPaluR
CRIOK XapaKTepHH AN NPABRX NPHTOKOB.

Brixon THXeIHX MHHEPANOB NS PYCHOBOTO alNOBHR OGHY-
HO cocraBaser Bo ¢paxuun 0,25—0,1 mu 0,01—1,85%; 0,1—
0,075 sx — 0,08—5,22 u 0, 075——0 01 #x—0,98—7,54% ux Beca.
X MakcHManbHLE CONEDPKAHMA NMPHYPOUCHH K PafioHaM PasMbBA

10PON H MOP BHu3 no TeueHuio
l'lpHTOKDB TIpunsTH B HanpaB/JeBHH K IeBTPajbHOl 4acth Ilose-
Chsl BHXOX TAXEJHX MHHEPAAOB yMeHbllaetcs. Uto Kacaerca
ACCOUMALHH TSKENHX MHHEpanoB, To BO ¢pakumax 0,25—-
0,01 #u B pyca0BOM anJIOBHE MPaBHX NPUTOKOB [Ipuparu no
CPaBHEHMIO C JeBHMH GOIblie UMDKOHA, TOMAasa, HILMEHHTa,
CJII0A, CTABPO/IHTa M MEHbLIE [PAHATOB, TYPMaJHHA, anarhra.
B ocazkax cesepuoit uactd Gacceitna ITpunsaTa oTMeueHH NHPHT
H YBaPOBHT, He BCTPeueHHHe B 0XHOX. TOABKO B JEBHX NMPHTO-
Kax HafileH Gapur.

OcobenHoCTbI0 0CAAKOB MOKMEHHBIX ¢aunuil ABAseTC HAKOM-
JIeHAe FHOepreHHEX OKHC/IOB XKeJela, q)occpa’ron, KapGoRaToB,
onana B pesyavrare ¢ X

B Ka.ﬂbllld’l‘ K aparomatr B ¢op-
Me DAKOBHH MOMMIOCKOB, nEpHr B MApKasHT NpPH PA3ONEHHH
OPTaRHUECKOro BEHICCTRA H T. A,

C cocrasa pe  (
Mpranatk) B otamuue ot Huenpa, Coxa, Bepeannu u Jlpym ss-
JlﬂeTCﬁ MHHepajaop —
1mmaros.

Yro xacaerca mad)d)epeﬂunalmn MHHEPAJOB N0 QpaKuuaM
PeyuHBx TO 3/1eCh Y TE Xe 3aK0-
Homeprocta (B. A, Kysnenos, 19656), ¥1o ¥ Aaa Apyrax pek
(B. E. Pacunz, 1961; A. A. Jlasapenko, 1964 u ap.).

Xnmmecmi& cocrae ocagkor Jwempa xapakrepu3yercd cie-

{%): mecku (cpezu{ee no
71 npoﬁe) — 510, — 91,04, Fe;0g— 1,19, Al;03 — 3,04, CaO —
0,62, MgO — 0,24, KO — 1,09, Na,O — 0,61, 503—027 CO,—
0,48. ana— 1,63; rimEe (19 npo6) — SiO,— 75,38, FesOs—
4,78, Al;O3 — 10,99, CaO — 1,17, MgO— 1,12, nnm —3,25;
03epHO-aIOBHANBHNE  TAHEE (18 npoé) — 8i0;— 74, 78
Fe;0s— 8,67, AlOp— 11,73, CaO—0,70, MgO—1,18
ana— 3,44, A Hbie T/IHHB! N0 c oaepﬁo-
AMNOBHAABHEIMH
KOHUCHTDAIAA KPEMHEICHA H yuexbmenueu FAMHO3EMA,
OT ¢anuaibHLIX
YCHOBHR H AHTONOTHYECKAX ocoﬁeﬂﬂacreﬁ OCAZKOB OTPAXKEHO B
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Crapwums Pycaossa  Tolhmams
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prijin ¢

il
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"o X0 "o 20, 0, wan.
g ——
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0,40 1,60 0,84 0.10 0,17 6,08
it e g eage
.0,0 0,99 0,78 0,9 1,10 3,10
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Danuz Ocagiox. Fe,0, A1,0, Ca®
] 5,54—7,83 (11,20—11,51| 1,02—1,28
H ramta .60 11,36 1,13
E 2,42—4,34 | 4,00-7,87 | 0,35—9,91

HAHAKH 3,53 6,13 0,76
0,05—1,95 | 0,22-5,% | 0—1,67
% necox 075 1% 0,31
B

T1a6a. 24. ViHTEpecKo OTMETHTH, UTO HO (ammaiLHLM OGCTaHOB-
KaM, 0COGeHHO PYC/IOBOi H Mok OCaZKH pexk

i Tlpunarta o cs OT P
coziepxannem SiOp, MgO u SO; n nonmxennsm — Al,Q3, CaO,
Na20 u K.0. 31a 0cOGEeHEOCTD NPOABMATETCA TAKKE KA OCafiKax
ORHOTO H TOTO e JIHTOMOTHIECKOro COCTaBa-

Anmopuii- BepxosbeB JlHenpa H er0 HPHTOKOB, TepPPUTOPHH,
npuneramel K GelOpycCkofi MOPEHHOf rpsje W pafioHaM  Jiec-
COB, T. 8. SOHH X MOp fi, Xap pH3Y
¢t pricoknmu comepxkarusMi Al,Os (uime 4,19%), orucion Ca
(0,73), Mg (0,25), K (1,79) u Na (sbime 0,70% ) u MUHHMAAbHEI-
mi — Si0; (uike 84,95%), uTo BHAHO Ha NpHMEpe OCAAKOB
Huenpa Ha yvactke J[ly6posuo — Moruxes m pexu [pyra.
Menee ueTKO yRa3aHHHe OCOGEHHOCTHM NPOABJICHH B AJTIOBHH
cpexmero Jmenpa (Morunes — JKno6uu) n Coxa (raéa. 25).
B ocaakax Bepesunbl no cpabreHyio ¢ ocagkamu JIpyru, Muenm-
pa u Coxa cofiepxande Ca H Mg Hmke. AMIOBBE HUMHEro
Ouenpa (JKao6un — ycrse [lpunaATH) BHIensiercs MHHHMaJb-
HEMH conepxkanuamu AlLOs (2,85%), okmcios Ca  (0,36),
K (0,10) u makcumansuumn SiOz (91,99%), uro cBAsaRo ¢ pas-
MHBOM NECYaHHX OCAafKOB, B TOM UHC/AC TIaJeOTeH-HEeOTeHOBOTO
BO3pacTa. :

TO KacaeTcs anjioBus GacceftHa ITIpHOATH, T0 OH B LEIOM
HMeer no ot X p y P
HAA KpeMHe3eMa H UOHH T n (B. A.
Kysnenos, 1964 6), aro B INonecbe B cassu ¢ AudPepenunanned
BeIecTBA PEKaMH N0 Mepe Mepexoia OT PeyHEHX 0CaaKos nephide-
pruneckHX paiOMOB K IEHTPAJBHOMY 8OSDACTAET <CONEPMAHHE
KpeMHE3eMa M yMeHbIiaeTes IIHHO3eMa.

Ha X ¢ PATHHM nep ¥ HepecTaoKe-
nmew anmosun ([uenpo-Coxckee pHaosbe, [IpHmarckoe ITo-
JIeChe) MAKCHEMAJIbHB KOHUEHTPALXH KpeMHeseua.

1z
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Mo K0 Ne,O SO, ' 0, o,
0,94-0,98 | 1,36—2,08 [ 0,46-0,56 | 00,10 4,40—12,20
—%® | e 0,51 0,05 - | &
0,53—1,68 | 0,42—1,40 ] 0,13—0,88 | 00,65 9,68—24,49
— 1,00 | 0,87 0.1 0,17 - o)

00,82 | 0,08—1,07 [ 0,06—0,48| 00,12 .

5,21 | 0586 | o= | 0o | -

O p P Tci ¥ DpH pac-

CMOTPEHHUE < it PEUYHBIX 0CAJKOB B
3aBACHMOCTH OT (aruaibHHY yCaosHA (cM. Taba. 24 u 25). B pyc-
JIOBHX ocaikax J{Henpa BHH3 [O TeueHHIO BO3PACTAET COACPHKA-

HHe KpeMHeseMa H Y AT
snemenToB. [T TIpunati BY BHICO-
KHMH KOHIIEHT SiOs u FeyOs, AliO;, oknc-
nos Ca, K, Na.
B sepxosoax Jlenpa, ITpony, BepeauHu crapuuinie OCajiki
HECKOAbKO OGOralleHH! T u KpeM a
B pasBHTH GoJOTHEIE MACCHBH,

P P TAe WHP
oKmCAaMU KeJesa. B CTapumax-npoTokax ocajxi o6uuHO oforas
IeHH Kp 1 @HH I I co-
AcpKaHBAd ORAC/IOB KalbUuA H MarHHs XapakTepHb AAs CTapHI
¢ 60JBIIAM KOJHYECTBOM pPaKOBHHHOTO JEeTPHTZ, a TAKKe pa}"{OHOB
pasMbiBa KapGOHATHHX MOpeH.

O TPUTOKE 10T CYIUECTBEHHOE BJHMAHHE HA
dopmapopanue coctana ocaaxos Lienpa. B yactaocry, MNpunars
o6oramaer ero OTAOKEHHA KpeMHeseMOM, a Cox — IVTHHO3EMOM,
KapGoHATAMH H IEJIOTHHMA SAEMEHTAMA.

Cpezn 3axOHOMepHOCTEH npocTpancTBeHHofl  xuddepennaa-
UHH MHKPO3/AEMEHTOB, 0COGeHHO PYCROBHX OCaJIKOB, OTMEuYacTCH
VMeHBIIGHHE MX KOHUEHTPAIlUA BHH3 MO TeteHio pex. Buus mo
Tuenpy yMenwinatorca cofepmamus .Ti, Mn, Cr,V,BanZr
(ra6a. 26). M3 mo pexy C OT Bep K YCTBIO
3aKOHOMepHO cHIKaoTes cojepxanua Cr, Ni, Mn, Cu, y ¥Y6op-
—Cr, Ni, Cu, np 970M y4acTkd, COASPIKAUIAE GOBHIMEHHEIE
Konuenrpanud - Cu u Ni, uepenyiorcs ¢ MecTamy, rie OHB He

Py B. A. Ky 1966). Ha otpeske Y60pTH MexAy
1. Fopenaa Ipe6as — Ilepra BusbieHs NOBHIIEHHHE COAEPkKA-
Hust MapraHna (fo 15+ 10-3%), casanuue ¢ OXeJe3HEHHEM JOH-
HOTO TeCKa H HaJHUHeM GOJOTHHX XeaesHux pya. Ha HeGoanmux

8 3aK. 204 . us


http://www.verypdf.com/tif2pdf/tif2pdf.htm

TaGanna 25
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TaG6xuna 26
CoacpmANNS MEEDOSACMENTOS B COSDEMEANMX POWNMX OCAAKAX aoammit Ruempa, 5-10°3%
T
Veaerox Li‘g n Mn Cr Ni v Cu Za Ze Ba
20—100 | 10-—100 1—2 <l—1 ne ofa.—4 | <0,3—0,5 | e ofu. —lqlo—aolzo-ao
Ilycpoln—m‘oq 00— %o | T2 0. - 20 . 17,0
30--200 | 10—~50 | me ofu.~2 | me oba.—1 | 1e 00H.~5 | <0,3—2 we 06H --l(ll 3—40!20—50
Mormnes—Kaotan | 17/—505— 35,6 | 1,2 0.5 A .7 = B5
10300 | 3—50 | we ofn.—2 | me obu.—! | ne o6u.~1 { me oGu.—3 | ue oﬂu.—-
Haotau—Kowapsn | 20 —g5-T—|—57 |1~ 0.8 0, 0.9 0.1 l 0,1 r"“.o
4 10300 { 3—100 | me o6u.—2 | me o6r.—1 | e 00s.~b | we oOn.—2 | ye ofn— 10-60
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Y44CTKAX pek C MaJOH3MEHSEMOH reoqIOTHYeCKOl W THAPORMHA-
ober T0B KOJe6-
JIIOTCH HEe3HaMHTEJNbHO H OCTAloTCH, Kak npammo, B upepeaax oA~
HOTO H TOTO e HOPA/KA.
py X 0CAJKax Bef JeBHX IIpunsara ot~
MeueHbl OTHOCHTEJIBHO NOBLINEHHBE conep)xaﬂnn Ba, V, Cu (paa-
MLIB MOPEHHBIX OTJOXKEHHH), ¥ MpaBHX npmoxon—Nl. Cr, Mn
n Co (pasMus xpucra:l.'mqecmx mopox), aan Ipanatu xapak-
TepHH MHHHMAaJbHbIE TOB.
ocaakax GaccefiHa B HeNIOM aﬂanornqnue 3aKOHOMEPHOCTH pac-
MpeflelleHHs /IeMEHTOB: g MpaBHX NpHTOKOB Gombiie Mn, Co,
Ni, Cr, a y acsrix — Ba, Cu, V. Ha pacnpegesiende MHKpOSIeMeH-
TOB B flofiMax GOMbIIOE BAHAHNE
Ha naHHHx Ta6a. 27 n)umo, uTO ¢pesy pex Gacceiia HHSKHMH
pauul Go.
Mn, V, Ba) Bupenseres [Ipunsts,

¥ l’

X gactedl Gaccedi-
Ha omnqamcn [0 yPOBHIO panuoam-nnﬂoc‘rm Ocangu Ipunarn
H ee NPUTOKOB HMEIOT TaMMa-aKTHBHocTs 1—5 mxpfuac, uin
(0,3—4,5) - 104% sKBHBaJeRTHOrO YpaHa; GJH3KHE aKTHBHOCTH
XapakTepHsl ;s Hu3oBben [luenpa. B BepxoBeax Ilﬂenpa TIOBHI-
1ieHsl ux sHavyewusa — 8—11 ukp/fuac (axsmpanenTAo 6+ 10—
1,36-3%) («T'eoXHMHueCKHe MPOBHHLHK...s, 1969).

Jlas coBpeMeHHOro aJIIOBHAMBHOTO JHTOTeHe3a Gaccedila
XapaKTepHO HAJIOKeHHe 03epHO-GOJOTHNX H GONOTHHX fpolec-
COB.

Ocaaxn osep np JeHb NecKaMy, cyr
# maamu. HaGmozaerea sospacraHHe 3ami€HHOCTH BBEPX MO
paspesy ¢ TRPexo/loM K TIPEHMYIIECTBEHHO OPraHOTEHHHM aKKy-
MmyasuaaM. Cocras ocankos (%): canponeneBre sl — SiOp—
61,20—82,27, Al;0,—2,5—7,8, Fe;03 — no 17,2, Ca0—2,5—11,2,
Mg0—0,1—0‘3-, raune — Si0;—65,05,  Al;0,—10,48, "FesOp—
2,76, Ca0—6,34, MgO—1,84, K;0--1,89 n Na;0—0,63. Bropnu-
Hoe MHHEPZHDOGPESOBEHHE TNIpeACTaBAeHO xapﬁoHaTanm, CBA3AR~

Tabnaua 2’

B TeCHAHDI:
Pycaosbx ocakax Gaceeina Awenpa, 7-1073 %

Pexa T Mn o Nl v Cu 2Zr Ba
Bepeauna es {1 |os| — | —tos|12}a2s
6 12 |05]05]|05 12 | 2

Cox 60 |13 Jod] = o2l — | = | 2
Huyn 103 |13 | 13| e 07|01 ] 1z |23
Hgenp 6 |22 | 10|06 08| ~| 6|2
Tlpnsa 42 | 04|08 |<li0] 0t |04] 65 | 2
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HHMH B c HHSaMH
ae3a, MPHYP
{«Teoxumuueckue npoanﬂum{ », 1969) Ocamm c'rapn-mux ROJO-
€MOB, KaK NPABH/IO, NPEACTABJCHH HAAMH, IAUHAMHE W 3aHJIEHHb-
MM neckaMy, JlnA HHX XapaKTepHbI HECKOAHKO HHHE CONEPIKanHs:
aneMentos (Tabx. 28).

HecMoTpsi Ha GIHSKHe YCIOBHA (OPMHPOBARMA, CTapHUHbE
o oT ®

B OCAfKAX KP H Gosee
INE/IOYHOIeMeNLHEIX U LIEJOUHBIX 3EMEHTOB. BeceMa Xapaxrep-
Ho cafoe paspHTHE KapOOHATOB B CTapUNaX NO CPABHEHHIO €
My, 4TO HX-
BOAHNOTO pexmuma. flokasarennHo Bucoxoe conep)xal-me Si 1 npo-
Me)l(y’l‘o'-lﬂhle KORUEHTPaUHH Al, Ca Mex[y THOHYHO CTapHYHBIMH
03. H A5 0CajaKoB o3epa Cio-
poscxoe, Wepes KOTOpOe IpOTeKaer p. Slceba. CaenOBATEALHO,
NePEeXON CTAPHIl K PEXHMY 03ep ¢ TeOXHMHMUECKON TOUKH 3DEHHA
GyAeT XapaKkTepusoBaThCA NepecTpoixod AupdepeHuHanHn Sne-

P P

H oxnuaun e~

MEHTOB B CTOPOHY ¥ $1i u poap —
Al,Canr g

o naunuM B. K. J'lyl(al.ueaa (1970}, y oaepHo-anmOBHALE-
HHX FJHH O Cp KOHLEeHTpanur

OKHC/OB KpeMHHA 1 x(enesa (B 2 pass) M TIOHHKEHH KOHIEHT-

PalHH OKHCH KaNblHs (B 2 pasa). -
B nonunax [pansty u ee T [
JiHenpa noiiMeHHH® MPOCTPAHCTBA, KaK MPABMIAO, 3aGONOUEHH.
TaGuuna 28

XEMRUECKR COCTAB OSEPHMX M CTADHWHHX BOJIOEMOR
Beaopyccxore Ioaecsn, %

Ocazon 510, | Fe,0, | A1,0; c.olu,o- u..oJ:(,o
Cmapuyn Tpunsmsu ‘
Houcrsie nmecky 80,20( 0,91 | 1,68 | 0.41 [ 0,28 | 0,20 | 0,66
R s I HEA AR AR HE AR
Osepo Cnoposcroe
- |79_12 3,59|1.95| l,sslo.wlo.n| 1,3
: Osepo Yepeoroe .
Tatat '60,!7,2,46’11,33’7,80‘2,!6] Ke onp.

17
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Topdsukks Ha fnoiiMax BLICTYNAIOT KAaK MEXaHHUYECKHE aKKyMy-
AATOPH [VIHHHCTHX H HAKCTRIX OCAAKOB H3 NABOXKOBHX BOX,
Beaymue x nakonnenuio Ti, Ca u Apyrux snementos. rot npouecc

T p cy p MH ©acTH afe-
MEHTOB, C 2 HX Opr BE-
ecTBONM TOpda, naxonﬂumucu B Da3JHUHON CTEMEHH PA3MOKe-
HHA H AP HRSE, B OpraHo-MuHEPANLHEIX

KOMIJIEKCOB. B HEAHef 4aCTH TOPQAHHKOB B aHASPOBHHIX Yero-
BHAX HACT 06pasoBaHHe CYJb(HAOB, B BEPXHEN B YCIOBHAX JO-
Cryna KHACIOPOAA WHDPOKO P
xenesa. XapaKTepHO, 4TO B Gnanaor
MHHEpATBHEE JOPMBH Xenesa (mnpooxmcnu ¢ocq:am KapGo-
HATH ¥ TEPPHTEHHBIC MHHEPAAH) HAJ JKeNe30TYMyCOBHIMH KOMTI-
JekcaMu. |'eoXHMHYECKOR CNeMH(HKOM HRJ0KEHHHX GONOTHHIX
B PEYHBIX apaseTcs ¢ X

PMHD

pyxa.

¥ X TP} moiiM Gacceitna duenpa caenyioune
OCHOBHHIE NOKA3aTeNH: 3oabHOCT 10,4—26,1%  npr cremenn
pasaoxenus 31,5—40,8 u Musepanbnocth 9,7—30,3%; pH cpean
54-—5,7 npubanKaeTca K cpene HH3HHHBIX KOTJOBHHHBIX (03ep-
Hpix) Topdaunkos ¢ pH 5,6—5,

Ilo pannnm B. P. EeHcMaHa 1 B. A. Kosanena (1969), no co-
craBy B nofimax 6 Ipe HOCTH TOp-
DAHAKOB: MANO30JAbHHE (30JHHOCTH 7,4%) M BHCOKOZOABHHE
(32,85) c coorBercTRylOIAMHA cocTaBaMu (% Ha cyxoe Bemiect-
80): $10,~0,83 n 15,81, Fes05,—0,81 n 6,91, Al,0,—0,36 u 3,11,
Ca0—3 51 u 4,25, Mg0—0,21 u 0,72, SOa~0 76 4 0,96. I pa3-

A TaKNKe HX KO3
Q)mulem‘os. SiOz: ALO; ¥y sucoxoso.ubﬂux 'ropd)on B 2,2 pasa
purme, 2 CaO : MgO— B 2,8 1 TiO,: Si0O; B 2,4 pasa HuXe, seM
Y MaJO30JbHHX, 9TO CBA34HO € PAIAUUHKMHE COYETAHHAMH THAPO-
TEHHBIX PacTBOP 0 H Mex 0 BeuiecTBa
PEYHHIMH NOTOKAMH H PYHTOBWMY BOZAMA B YCAORHSIX NOWM.
ITo paspesy nofiMeHHHX TOPGAHHKOB XapaKTepHO oGOTamieHHe
Bepxuux ropusontos Fe, P, Ca; coennnenns Si, Al, K u Na npe-
nuymecmeﬂﬂo oGoramawr HX HHEHIOIO  4acTs. Couep)xauuﬂ

TOpdAHHKAX

COCTaBARIOT (n- 10“%) aag Ti—9,5, Mn—15, Pb—15 Cu—
1,4, Ni 1 Zr oxoao 1, Cr—0,6. Crenenb XOHUERTDPHPOBAHAS 3Je-
MEeHTOB B Topobm-mkax nan P pasra 130, Fe—12, Mo—I 1,5, Ba—
52, Mn—4.2, Co—26, Pb—4,0, Cu—14. ¥ Cr, Ni, V, Zr, Sr
OHA He npeBHlaeT 1.

B nanmwadrax peusmx HOAAH TOPPAHAKH COIAAKNT JIGKATb-
Hule nosuimensne konnentpaunn Fe ([Tomecse), Cr, Ni a Ti
(Lierrpanbho-Bepesnuckan pam-mna), HECKOALKO HIMEHsst Xa-
paxTep JIeHAS NpR aL1i0-
BHANLHOM OCAAKOHAKOMJGHHH NOX Aerxcrnneu GHINKRO-XHMHYe-
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CKHX, GHOX: HUECKHX TP (B. P.
Beucman, B. A. Kouanes, I969)
Orpaxeunnem npolieccos 3a6onaunBaHEd JIOAMH R BOJOpas-
0B y BEmeCTs B
Bepesnﬂe TIpHUATH A APYTHX pexax oﬁymouunalomee BHCOKYIO
crenedh MULDAUMA JKeJe3a B MHKPOS/JEMEHTOB B {opMe CYJb-

aTOB, OPTaHO-MHHEPANTLHEX n ApYTAX
L] Ha

qiopunposauue cocTapa peYBHX lun H NOBHIUEHRYIC MATPAIHIO
0B, PR HA HHIKHE COMEf B pa3-

P Ha Tepputopan oxecss

ocobof T eHHOM THAPOX p («Teoxn-

MHYeCKHE npoannHH...», 1969).

TpyutoBHe BOAW NoAME [IDHNNTH XapaKTepH3YIOTCH cofep-
waunem Ca—36,66 m2/s, Mg—7,23, Na —8,78 u Fe ~ 1,90 sefa.
OT aHaTOTHYMBX BON ATTOBHANLANK OTACKEHHN Teppac OHR
CYIUECTBEHHO Kasbous, P
NOAMEHHbIX BOAAX Go.ublue ueM B BOAAX aMTOBHR | Teppack, s
23 a Il —3B 1,7 pasa. 370 CBA3HO ¢ NMONTOKAMH BHCOKOMHHe-
pa iy THHIX -BOJ B HAKJIAALIBAET OT-
HeuatoK Ka COBPEMEHHAV AJTIOBHANLHHA JHTOTEHE3: JOKAAbHOR
‘HRKOIJIeHHe KapGoHaTos B mofiMax cpesHero Teuenus [Tpunara.

CocTas COMFHOKACABX H BOJAHBIX BHITHKEK 03 COBpeMeHHBIX
ocankoB pek Gacceita (TaGa. 29) B ONpeReNeHnoR Mepe o'rpmxa-
eT dauHanbHEe YCHOBHA #X ¢op y
BLITHKEK H3 HBX TO CPABHEHHIO ¢ BHTAKKAMH H3 PETHBIX ocan—
KOB Teppac i0; —Ca0,
MgO # CaCOs, oTHOCHTELHO HHIKHE KOHUeHTpauru Ca 8 HCO,
N0 OTHOWEHHIO K BEPXHEYETBEDPTHUHHM PEYHHM OTIORSHHAM CO-
XPaHNOTCA W B BOAHKX BHTHXKKAX. Pasmma B COCTaBe BHITAXKEK

cpszaHa ¢ G P p TOB
B nepreaH'rponureHoBou anmom—m.

Ornenan p ¢ Xapaxte-
PHCTHKH 24 'uonnaJleoro nmoreﬂesa, HeJlbsﬂ HE KOCHYTHCA BAHA-
Hust i nes Patora no yriuy6-
JICHHIO pyCaa, ¢ H3Mens-
0T eC 1e HOCTD O

[
peunoro Marepuana. Coopyxenne BOXOXPAHRINIL CO3MaeT HOBHIE
pexcHMH ocaaxoornoxerus. Ocymenne Gonor nOHM CONPOBOK-
LAeTcs H3MEHEHHAMH YCIOBHE MUTPamiH M OCaMICHHA XKenesa,
MapraHila H MHKPO3JeMeHTOB, COCTOSIHHA H COCTaBa opraHHyec-
KOTO BemlecTsa.

Hapszy c yay ecTy MHTPAUHA U TIep
)KeHml peuHoro ua‘repna.'la n psme CHyuaes ASATENBHOCT 4ed0-
BAE Ha aJLTIOBHAMbHELT
nmoreues. Cnpmneﬂne pycen peK 1 OCylueHne BOZOPASACTOB
BelieT K YHHY MaNbX o pex ¢ npe-

13
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. Tadgunas 29
CocTan BuUTAXEX NS COSpeMeNuMXx pewisx ocaagos Gacceilma Mpunsrs,9) - _ P
daumn - Ocamx $10, POy CaO MgoO ‘cm. ‘m. a.u.m
- | naaxwocTa]
3 9g-neie HCl sxmaonu
Crapimnas cyriecs 0,30 - 05 | 0,28 | 0,50 - 5,00
cyramnox 0,05 -_— 0,31 0,18 0,30 0,64 2,08
' . 1,68

-Crapuunag

INemennas

ransa

CyPaRHOK

0,016 | 0,018 | o,
-— 0,020 | 0,001
0,014 | 0,018 | 0,008
— — 0,008

0,001 -|.
0,002
0,001
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kpalleHneM Ha HX HofiMax " 0 a0~
HMEeHHA. HaryGHo BAHAKT HA COCTOSHHE PACTHTEABHOCTH, MHBOT-
HOPO ¥ unxpotsnonoruqecxoro MHpa COpOCH B DKM OTXOAOB OT

THE 0 YHAJABHBIX Bausi-
liHE TEXHOI‘GHHOPO TIOYTH HE Y HHOU CTOPO-
HOM FeOXHMAH 8.’1.’“03}{3-'“)1'101‘0 JHTOTEHE3a ¥ nannmad}mn PeUHBX
JO/IMH, YTO B HACTOAILEe BPEMHI HACTONTEAbHO TPedyeT NOCTAHOB-
KH ClIeHA/IbHbIX TEOXMMHHECKHX HCCASA0BAHHM.

CyMMHDYA JaHHKE O JHTOTEOXUMHUCCKHX OCOBEHHOCTSX H CO-
CTaBe COBPEMEHHEIX PEUHBX OCA/IKOB, MOXHO CACNATh CSAYIOIHe
BBIBOJBL. *

Inst coBpeMeHHOTo aNIOBA XapaKTepHa YCTKO BHpANKEHHAS
TPOCTPaHCTBEHHAA, BpeMenHas R Paunanbhas Audepenunanus
/IeMEeHTOS I HX coenﬂnexnﬁ.

npocT KUMHYECKOH ]
unHauas npoxnnxm‘cn ¢ opnok H Tok me Hanpameunomuo no
PasTHIHEM DaUM2ABHEM KOMIJIEKCAM DedHHIX OCAAKOB, OTPAKAR
oblue reoXHMHYECKRE OCOGEHHOCTH aJAIOBHAALHOTO AKTOreHe3a,
OCHOBHEIE 4ePTH FeONOrAYECKOr0 CTPOCHHA H NPORECCH BEBETPH-
BaHns B OacceliHe SPO3HH,
Cymec'rneuxoe BAHSHHE Ha AANKBHANBLHHE JHTOTEHE3 B TO-

Jonene pasBUTHE OPT pouec-
Chl 3260.ﬂﬁ'-lﬂBﬂHPlﬁ, 4 TaKxe NOATOK l'leﬁHHHHX MHHEPANH3OBAH-
HBIX BOA, BEXYWHA K THIAUHH PeUHBIX
0CaaKkoB. Or HPEILIHECTBY'IOU.(EN) Bepreqe‘raepquoro JIRTOrE-
Hesa peutoe oca yen-
JICHHEeM I'eDXHMH'IeCKOH POIH MHl'pﬂl-U'lH H ﬂKKyMyJ[ﬁl.lHl’l coenuue-
HH# OSIH-
HeHHi KPQMHHH R OTHDCHTeJlebIM YMEHbmeHHEM Ma:un‘aéos
KapOoraToO6pasoOBaHH.

B ceasu ¢ yryGaswomedics peuroli spoaueir 3 Tloguenposse

MeCTaMM COCT2B OCAJKOR PEK CHOBA ONPEICANETCR COCTABOM
PasMBIBAIOMIAXCH TAYOHHHBX JHOYETBEPTHYHHX NOPOA.

Tlo COCTaBy PeUHBIX OCAAKOB H npoueccau AJVIBHAJILHOTO
JMTOreHesa Ha' T pes TS OpH-
DNATCKaA ROMUHA, Hacnenyroulaﬁ reoxuunqecxﬂe 0OCOGEHROCTH 1O~
JecHi, 3a/0HERHEIE B BEPXHEYETBEPTHIHOE BpeMs.

Ha aaniosnanbHbifl JINTOTEHES H €10 reOXHMHUECKHE YepThl
OKa3HBaeT OTPOMBOE BIHSHHE JIPOM3BOACTBEHHAA M XO3AMCTBEH-
Has JesiTenbHOCTD Ye/0OBeKa.

O naneor
00pa30BaHNK PeTHBIX OCANKOB
B BOPXIIE‘IOTBEPTH'HIOE BpemMsa
B 3HAYH’ it MatepHaa no

Bpem:
Amp@epeﬂunauﬂu cocTaaa :uuuomm ROPMAIIBHOTO Tima, B 10 Xe
e A BHBX DEUHBIX OT~
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JIOMEHRH OcTaBanHCh He HcchrefoBaknuMu. C 370l nenvo Hay-
4ajacd COCTaB aAMIOBH TEPPAC DASAHURMX YYAaCTKOB NOJNHHH
Hwenpa u Tlpanaty.

QOPMHPOBﬂHHE ©OCTaBa BEPXHEILTBEPTHYHHIX PeYHHX OTJO-
Mewuli B P X vacTAX HMeer paa -
creft. B cepepHoi yacTd (Ko mupoTH Moruaesa) oHO CBAIAHO
€ pa3MHBOM mnomeﬂaﬁ SOHEI KpaeshX oGpa3sopaHHil Op-

cTaguu n lleHTpaJleOﬂ (Mo-
runes—Peyuna) —¢ p p Ab-
HHIX  OCaAKOB [ © K

IKHOR (103K Hee u.mpcm Peunnn) — ¢ paSHHBOM u nepeornome-
RHEM TVIaBHEIM 06pa3cM (AIOBHOIMALHANLHEX NECKOB,
3aKOHOMEPHOCTH NPOCTPAHCTBEHHOR MeXaHuueCcKoh nudpde-
peHIHaLHY OCAAKOB B PefeNax Teppac 3aKN0saloTCs B NOCTeNeH-
HOM YMeHblUCHHA BeJHu#KE Md BHH3 N0 TEYEHHIO peKRr {CM. Taba.
12), COOTBETCTBEHHO AJS CEREPHOTO, HEHTPANBLHOTO H I0KHOTO
yuac'n(an 042; 028 n 0,16 s ans sropoit u 0,36; 032 u
0,26 mrn ——nepsoﬁ HaIIOHMeHHBIX Teppac. PopMrpOBaHHe ocal-
KOB Teppac B Y i OTHOCHTEMBHO
HOTO Ma'repna:la HBIMH . Xots ycroBus
¢OpMHpPOBAHHA a/TIOBHA Teppac GAH3KH, BCe e HMEIOTCA HeKo-
Toprie paanuand. CKOPOCTH NMOTOXOB B mepuox popmuposauns 11
NanAnofMeHHON Teppacsl B MeHTpaabHoft dacty (Md=0,04—0,46,
npu cpenuen 0,28 mx) GbiiH GAH3KH K CKOPOCTSM MOTOKOB NepH-
opa q)opuupoaaﬂua I Teppace Ha ioxHoM yuactke (0,06—0,48,
ﬂHeﬂpﬂ B HHMXHeM TeYeHHH
(011—045 cpemlee 0,28 #u). O6pasoBanne anmoBHs BTOPOR
pp p NpH GOMLIUBX Mepemajgax
CHJIHI TIOTOKA K I PTHPOBKH MaTepHasia, yeM
¥y mepsof Teppachi.

Anmosuil Teppac GOPMHPOBAICHA B NEPHIAAUHANEHN YCAOBH-
sx Gonee MWHPOKHMH NOJHOBOJAHBLIMH PEKaMH, NPH WHPOKAX pa3-
JAHBAX, COMPOBOXKAABIIAXCA OTHOCHTEABHO OLICTPOfl nOTepedl cn-
Jitl TEIOTOKA BHH3 N0 TEUEHHIO.

CDBPEMEHHHG pevuHbie OCAAKH OTJIAralOTCH B YCJAOBHAX yaxcﬁ,
yrayGasioueiica SOMHHL, KOFAA CHJA NOTOKA BO3PACTAeT BHH3 N0
TEYEHRIO H B NEPEOTIONKENHE BOBJIeKaeTcsl Gonee pasHoo6pasHeIl
MaTepHal.

Jins MPOCTPRHCTBEHHOrO H3MEHEHHS MMHEpaNbHBIX acColHa-
uHil PeUHBIX 0CaIKOB HaANOAMEHHHX Teppac OTMeTaloTCs caeny-
oiHe 3aKonomepnoctd. B 1 reppace mpu miepexofie 0T CpeRHEro
K HHXHeMy Tevednio Bo ¢pakupn 0,25—0,]1 um yveHbmaoTes
KORLUEHTPAIMA KBApld M MOJIEBHIX UINATOB C 3aMETHHM HX YBeJIH-
weHHeM Bo $pakumH 0,1—0,01 sun. Jdaa Il reppack Ha ykasau-
HOM yuacTKe ROAHHH BO ¢paruuy 0,256—0,1 mm 3ameTHO ymenu-
yeHNHe KBapua ¢ y1
uinatos. Cpenn THKEBIX MUHEDAJIOB B ammioBna | Teppachl cpex-
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Hero ¥ HUMHero TegeHks JlHenpa B sthx (paKmmAx oTMeuaeTcs
HEKOTOpOR yMeHblueHHe KOHUEHTPAURY HEYCTORUMBHX aMpuGo-
2108, NHPOKCEHOB 1 GrOTHTA. Bo ppaxunn 0,1—0,01 xu.Boapacta-
eT CcofepKanue mmenma, +, THAPOOKHCNOB JKeiesa. Copepxaune

TCH 0,2! 0,1 u Bogpacraer BO
¢pakuuy 0,1—0,01 ma. B ocanxax 11 Teppacel BHH3 DO no.'lmle
Huenpa HA6AIONACTCH ¥
6HOTHTA, KOTOPOE IJIA q)paKuHu 0,25—0,1 au cocrasisier or 18
o 0,6 1 or 20 g0 0,6%, a nna Ppaxuuit 0,1—0,01 uu —or 2,3
n0 0,4 u ot 1,3 2o 1,0%. Konnentpauus ampubonos Ha AauuoMm
yuacTke cHmkaercs or 27,8 no 251% Bo q;paxmm 0,25—
0.1 #x opu y BO ¢p 01—
0,01 mm.

B xuMyueckoM cocrabe ainonus Teppac luenpa sius no te-
YEHMIO OT ueTKan b waus 9. yBe-
JAKYeNHe KOHNEHTPAauuH erunezema H yMeHbIIeHHe Konuem‘pa-
K Keneaa,
to8_{raba. 30).

Kax ormeyanoce buitiie, AM(epeRuHaltin XUMUIECKHX e~
MEHTOB B PA3pese anMOBHANLHON TOMUIH TEPPAC MPOHCKORHUT TaK-
¥e B CBA3K C (OPMHPOBAHNEM DAINHYHEX THOOB ANAIOBHA —
HOPMAALHOTO H nepnrnnuﬂanbaoro.

Tlpa nay MHKDOSIE-
MEHTOB B PasSAM4HEX damusx conpeneunoro H BEPXHEUCTBEPTHY-
uoro aaniopna [oaechn HAMH
1 KPHBHE P "'""-" 3 B
PasIAUHEIX GAUHAK ATAIOBHA | HAXNORMEHHOR TepPPacH Mo HoP-
Me H XapaKTepy aHaJOrHYHH KPHBHM A3l COBDEMEHHOTO LA~
BHA UEHTpaNbHON wacTH 2

MEHTOB XapaKTepH3y Gonee KOHLEATP B
PeuHNx ocaikax 1 Tepp no cp € COBp an-
108 PP HMeeT NbHGE HX COAEPIKAHHA. Cne-
qaH BHBOA, uTO QOPMHD Teppac

?. ABHHX nec,w,,

TIpHueM BEpXHEWeTBEPTHINNE A/LTIOBAAMLHEE OTIOKEHHT TO
CPAaBHEHHIO C FOIOHCHOBHMH GoMlee MHHHCTHE. 3TO HOATBEPKAA-
eTcst TaKKe Cp X ARTOJOTAYECKHX
THIIOB COBPEMEHHEIX X TEDPACOBHX DEMHEX OCANKOB: B NIOCHEN-
nux Gonpuie Al  menbwe Si (B. A, Kysueuos, 19656). Anano-
THYHR BHIBOX BBITEKAET U3 BAHHWX CPaBHEHHS COCTABOB pPEYHBIX
H JbHHX NECKOB, B paGote 3. A.
JleBkosa (1962).

Panee MH OTMeYasH THOCTD
1eppacoBOro alnioBHA 10 cpanﬂenmo [ cospeuenﬂuu, 2 Takxe
HEKOTOPHIe PA3JNHYKHSA COCTaBOB KX FPYHTOBHX BOA.

nOKaSaTelleH PﬂSJIH‘]HI BEDPXHEYETBEPTHUHOIOD AJNIOBHS
Teppac 3 fi IBHHH, pop B 30He |
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1(4]

‘ Ta6anxa 30
Xustuwecxnil cocras sepxneserseprimiix AAMOBNRALHLX NECKOos ROANNM [uenpa, %)
Vuacrox Ku‘:h” 810, Fe,04 Al,O, Ca0 MgO \ K0 N0 n. o.n
I naonodmennas meppaca
92,86—96,17| 0,14—0,44 | 0,94—2,86 0—1,16{ 0—0,42 |0,96—1,34/0,42—0,50) 0—0,38
Uewrpanehl 26 [=grer—| =031 2.10 0,58 0,13 .15 | 0.4 %]
(Omalt 20 [96,27—96,43| 0,22—0,28 | 1,3]1—1,36 | 0,20—0,60 | ca. —0,60 |en. —0,60jcn. —O0, 19| 0,29—0,33
96,35 0,25 1, 0, 0,30 0,30 0,09 0,31
Il nadnodmexnan meppaca . .
éene o 13 [54,28—76,31 2,15—9,73 | 5,38—7,93 | 3,48—5,69 | 1,51—1,65 1,80—2,70{0,47—0,60) 4,31—17,42
P | &® |68 | e:2 | 44 TT® [Cz16 | 0B | 1%
' 93,80—97,82 0—0,65 0—2,43 0-~0,46 0—0,13 : 00,25
IOxBufl 1 (7,78 0,11 0,50 He ONPEREANIHCD » 0,20
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Ta6auus 31

cocras a Teppac
Sanaauol Jeumw n Wpanarw, %

5i0, | FeyDy [ ALO, | Ca0 | MgO | Na,© | K,0

‘Teppaca) Ocapor 50, l LEE N

Banadnes Heuna

I }Tecox | 86,27} 1,64 4,96 | 1,26 ( 0,84 | 0,86 | 1,52 | 0,34 | 1,79

O |Mecox | 84,09 3,63 5,91 0,98 0,70 0,92 1,72] 0,34 ] 1,80
Cyneck | 77,90] 4,83 | 7,58 | 2,27 | 1,00 | 0,94 | 220 [ 034 | 4]09

Hpunamo

1 |Mecox | 94,95 0,73 | 2,02 | 0,34 } 0,14 | 0,25 | 0,61 | 0,13 | 1,21

I |Mecox | 93,93 0,80 | 2,93 6,15 0,10 0,26 [ 1,07] — [0,93
Cynecs| 89,20) 3112 | 3084 [ 120 [ 0j02 | = | o075 — | =

KOHeYHbIX MOpeH, H aJJIOBHA l'lpun;l'm, Pa3BHBABLIEroca B ycao-
BHAX nonechil (Taba. 31).

Teppacu nlpHﬂHTH oforalieHn KpeMAeseMoM, OGeHexH CO-
eguHeHHaMH Al K, Na, Ca n Mg u muxposaemenramu (Ti,
Ni, Zr, Cr, Cu, V Mn, Zn, Ba). Tak, anmosuii 1 Hagmo#MeHHOR
Teppactl [IpunaTH HMeeT konnenarpanun Ti B 3 pasa, Cr—2, V—
7, Mn—89 u Ba—s 8,6 pasa HuMXe, uem ammoBuii 1 Teppach
Sanazuoi IBHHEL 4TO CBA3aHO C IPEHMYLIECTBEHHBIM (GOPMH-
poBanMem aamonna 3anafuoli JIBHHEL 34 cYeT pasMHBA MOpeH-
HBIX H 03¢PHO-AMMIOBHAABLHBMX OTJIONEHHA BpeMeH cpelue-
BepPXHeIETBEPTHIHOI oneneﬁeﬂuﬁ, ay Hpnna’m—aa cuer me-
pPeMbBa I7TaBHEIM OGPAlOM HECUaHBX NOPOL.

Taxum 06pasoM, IAA DeUHHX OCAAKOB Teppac, (HopMUpoBas-
WKXCS B MEPHIAUNAJBHBIX YCOBHAX, BHABIOTCA XapaKTepHbie

HePTH MPOCTP b , MH-

HePaIOrEIeCcKOro ¥ XI 0 CoCTaBOB,

HBIMH, KoTopo#t TeSA cnsbm [
MH X II8JI€0Tenrp. 30H, B3IMene-

HHAMH COCTaBa ocam(on BHHS NIO Te‘le’ﬂﬂlﬂ PeK H T. I.

3aKOHOMEPHOCTH 3RONIOLEH COCTABA AATIOBKS
B pape3c HeoreH-uersBepTHUHON TommK Iloanenposnsa

I'p HKA PEUYHHX OCaJAKOB HA
HPOTHMEHHH HETBEPTHYHOIO nepnona. KaK YKAIHBANOCH, HCIE-
ThiIB21a SHAYW OT pa3sBHATHA

‘PETHEIX AOVHH, A nopox
UPOCTPanCTB H T. X, BO BpEMEHHOM acHexTe, CYAR MO CpeNHHM
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nenﬂqnuau Md necuaHnx OTIOKEHUA, MOXKHO YKasath Ha caeay-

TH pa3BaTHR
Hﬂﬂﬁl)llee KPYDHBIC TICCKH <CBA3AHH € HHXKHEYETBEPTHYHHIM
(Md=0,34 x#) n cp DTHUEEN, (0,45)

anmosHeM. ¥ neckor anawobns [1 n I raanoimensHx Teppac s1a
‘BeJHYMHA XapaKTepHsyercs skavenuamu 0,14 u 0,22 mu cooTser-
CTBEHHO; PONOLEHOBHIE NMeCKH HMET Ccpeauuil "Md {0,20 uu).
Vxasannoe X0pouo comac]ylercn ¢ naneoreorpaduuecKHMH ycno-
BUAME Pa3BHTHA ROMHHu llpa-Ilnenpa na npOTEXeHHH yeTBep-
TUYHOTC MEPHOKA: rIYGOKHMY BPE3aMH PeK B B HHXKHEM aHTPONO-
TeHe U [OCAe OTCTYNaHHd JHENPOBCKOrO JENHHKA; Craboi
3POSUOHHONA REATEALHOCTHIO €€ B MEPHIVIAKHANBHEX YCIOBHAX
anexcaugpuiickoro (Md=0,13 MM) H PYTKOBMYCKOrO BPeMEHM.
Brnaxee 3aKOHOMEPHOCTH COCTaBa NECKOB B paspese anmonna.nb-
HbX CBHT T 0, ° (a

Ha. u, aaMOBHA OT J 3 75 I‘opeu-
KHM (1970) nas Mpunsra.

Pacnipenenenue MiHepasion B 3aBHCHMOCTH OT BO3PAcTa OCaA-
KOB HOCHT CAOMKHHE XapaKTep. Hpn mepexofie OT HUXHe- # Cpef-
HeYeTBEPTHIHEX K T KBap-
1na Bo ppaxknun  0,25—0,1 ma noc'reneﬂno yMeHbLIaeTcs, BO3-
pactas B 0 I~D 01 #n (puc. 13). Kommec'nm TOJAEBHX ILINATOB
—4,7% B0  (pakumn
0,25—0, l H 14 8—8 ,3% —0 10—0, (H MM), MPH 3TOM 3aMeTHa

TEHACHIHSA K K uu.'mnum
ocanKaM, BHp 4acTKe

(or 10911047% BO q;pammn 0, 5—01 MM H ot 14,8 no. llO"/—
0,1—0,01 xx). C TCA OT JApes-

B Y
HHX K MOJIOABM OCajKaM B Bepxueﬁ qac’m Gaccelina; B HHXKHeR
OHO B GJIM3KHX NHpeaestax.

Tskeibie MUHePaahl B CBA3H C NEPEXOAOM OT APEBHHX K MO-
JIOALIM OTNOXKEHHAM THOAPA3NENSIOTCH Ha CACAYIOUIHe TPYNnbi:
1) MHHepaJH, cOXpaHeHHe WX HeKOTOPOe BO3PAacTaHne KOHUEHT-
paunn KOTOPHX XapaKTepHO 25 ofenx ¢pakunh — pyTii, nefi-
Koxced, aMHuGOAH, nup 3 2) y
o6enx q:pakunax—umnu, THAD Kexnesa; 3) D
HHe KOHIERTPalrH B obenx ¢ X s fiHA W
NajeHHe AJA HHIOBLEB — SDHACT, WIbMEHHT; 4) yMeHBIIEHHe
KoHueHpansu so ¢ppaxknmn 0,26—0,1 uu u Bozpactanue 5 0,1—
0,01 xa — rpasary. Tak, so ¢ppaxuen 0,10—0,01 ax ocaakos or
Cpellse- H BePXHCYETBEPTHUHOTO K TOJOLCHOBOMY AJTIORHIO HA
MOrASBCKOM y4acTKe KOHIEHTDAIHH HECKOMBKO YBENHTHBAIOTCH:
y amduGoaos or 22,8 zo 29,8%, y HHPOKCEHOB B mpeaenax I,3—
1,6, pyteaal,1—1.8n 3,8%. I
XapaKTepHO MAA YKa3aHHBIX MHHepMOB npn nepexon.e OT anamo-
susa 11 na PP y. [Ipot
HEIM CHIOR H P
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xenesa. B pacemarp 7 bp X -
BeHHO YMeHBUIaeTcs I GHOTHTa ot 2 no 0,8%, raapooxuenos
weneaa or 5,5 Ko 4,8%. KoHuenTpauns 3nuA0Ta H MABMEHHTA BO
Ppaxuun 0,1—0,01 mx ¢ nepexonom ot annosus 11 Haxnoimen-
HOW TEpPACH K COBPEMEHHOMY NSl CPefHEre TegeHHs [Lﬂenglf
(MornaeBekufi y5acToK) HaxoauTcs B npenenax ot 6,5 no 11,1

’ﬂ» Reswue muvepasi TAmERSIE WUNEPARD!
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Pyc. 13. B neckax Gacceina Jirenpa:
A— B—11

Teppac, B—1 RAZNOAMERBOA -rzppncu, T——ro.vxduemnun; @ — dpaxuns
0,25~0,1, 6 —0,1—0,01 aw. ObosHaveRna MHEEDAAOB K Y4aCTKOB (DHMCKiHe Ha
KPHBBIX) Te e, 170 Ha PHC. 12

¥ snnzora 1 0T 19 10 20% nabMeHATa W yMeHblaeTCst ANA Cpe-
Hero Tevenus (JKIOGMHCKHA yuacToK) COOTBETCTBEHHO OT 5,2 KO
5,0 u or 17,6 no 15,4%. MMopeleHne 37X MAHEPAJIOB BO GPAKUHK
0,25—0,]1 M AHIIL HE3HAUHTENLHO DABTHYALTCH NO YPOBHIO €O-
Iepkanus H ¢opMe Kpupnx (puc. 14). Hurepecno ormernts ma-
XOIKH MHDHTZ H MapKasuTa B a//IOBHA B CeBepHOHl yacTH Gac-
cefina (Opwancknit #  MoruaeBCKHR  yyacTku), CBA3aHHBlE €
& KHMH A " He oTMeyae-
Mble B 60A2e MONOAKX aKKYMYJAsLHsX; COREPXKaHHE HX Bo PpaK-
ey 0,25-0,1 uu nocruraer 0,8%. XapakTepHm peixHe NOBEI-
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IWeHHA COXepranki IMIAYKOHHTA Ha OTAABHHIX YJacTKax COBpe-
MEHHBIX DeK (no 13—43! %6). TOrAa Xak B Gosiee paHHMX OCAaAKAX
(HCKIIOUAs HMXHEUETBEPTHUHHN “aANOBHA) €ro KOHUERTPALHS
He npesumaer 1,5%, 9T0 cBi3aHo ¢ yrayGnennem pycaa Juenpa
B TOIOUCHE H HOBHM PASMHEOM NAICOTEHOBMX i HEOTEHOBNX OT-
JIOKEeHHH.
ﬂ.llﬁ ©0CTaBa FaJeUHOTO MaTepHaZia BHABAERO Gonee BHICOKOR
TOB B BEp: BEPTHYHOM ~ aJLTIOBHE N0
cpanHeHmo co cpemleqe'rnep‘r}nﬂum, JipeBHHE OCaIKH CcOonepXaT
Goaplie GHOTHTA.
MHuuepanorndeckas acCouHalMs ammossx xoanust Jxenpa ¢
BOSPACTOM MEHSETCS: LSl HHXKHe-CPeJHeUeTBEPTHHHOTO OHA Ofl-
XaK LEp: TbMEHAT-TPaHaT-aM@uboso-
Bas; M1 ‘BEPTHIHOTO — SMHACT- IbMEHHT-
ampudon rpaHaToBan H 1Js TOJOUEHOBOFO — IMUAOT-MeKOKCeH-
HIbMEHHT-rpaHaT-am$uonosas.
aKHM 006pasoM, QOpPMHPOBaNNE MHHEpPaNOTHIECKOr0 COCTaRa
eUHEIX OTVIOKEHHE Ha paam—mnﬂx sTanax paasnmn AOCTHHH
Henpa HeceT uepTh mud
cocTapa mMopol obnacTed (r , TH-
Kbl Muﬂepanu) H paapymennem Heycrcihﬂnux Muuepaon B
X peurof POBKH (| mmaTH B T. A.).
Ee BHIpAXKENHOCTb B *sapucinocra OT BO3PACTA ALIIOBHS YCHOK-
RSIETCA TEM, UTO pexa panee i MaTepHAL
mmr' BOBJEKAET B PAIMHE. noponu TYGHHHELY. FOPHI0HTOB,

X W3-
MeHeHHs Mnﬂepa.nomqecxam COCTaBa AJIOBH W MOpeH TeppH-
Tophu Gaccetna (K. H. Jlyxames, B. A. Kysgeuos, C. JI. llnma-
HoBHu, 1969) eBHAETenLCTBYET O rJlaBeHc'mylou.(eﬂ ponH pas-
MBBA B ¢ MHHEPANbHBIX
accouHanmil B O CTENAQHKE HK BOSPACTHOR NEGGEPEHIHANNN Y
PEUHHX OCAAKOB Ha MPOTAXKEHHH NETBEPTHIHOTO NMePHOMA.

B xuMHuECKOM COCTaBe PeuRnX OTnoxKeruit [loxHenposes B 3a-
BHCHMOCTH OT BO3pacTa OT
cri (Tabx. 32 u 33). B nleckax xouuex-npauﬂx XpeMHeseMa ymeHb-
1HRETCA OT NMOJNTABCKHX 10 anexcaupnﬁcxnx W 3aTeM BO3pacTaeT
KT C B ue:lom c P

ocan-
Kax. KOHK&HTPEH}{Z OKHCJIOB JKesesa Boapam-aar 0T MNOATABC-
KMX K 27eKCAHAPHACKHM ¥ OT aNexCaHApHACKHX K romone-
HOBBIM C Pe3KHM YBeJHYeHWEM OT PYTKOBHUCKHX K COBPEMEHHLIM
OCAAKAM.

Nas " eMEHTOB XapaKTepHa

Xy nx D ¢ Bo3p ofinako

AbHb ¢ &, ¥ ocanKa-

MM (Z18 Kan#si TaxKe €O WKIOBCKHMH), YTO XOPOILIO COracyeTcst
c HX KOHUEHT] y 6ep " P

9. 3ax. 04 129
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Ta6amna 32

Cpepunit CoCT:
oTHOMenKE mmn-mleprmﬂ ToAmN .onnu Hnenpa, 95
- &
g |« é{ & Q
g |3l ¢ 3 sl af ®
g KB R
Asasosuassuve

Tleckn | Qg [171] 91,04{1,18( 3,04 (0,520,241 1,09 [ 0,61 [0,2710,48 1,63
QG | 62| 90,42j0,71) 3,22 [0,5410,31 1,06 | 0,43 o, 11[0,36] 2,24
Qf | 10 92,710,86] 2,98 10,43(0,11] 1,21 { 0,39 | — Jo,1¢{ 0,23
Qg 17} 88, 851 4,63 (0,83|0,45| 1,63 | 0,59 |0,190,75] 1,47
Q) | 6| 85,6800,81( 4,00 |2,6901,26( 1,35 | 0,7t 0,28)1,83] 2,91
Q2 | 16 90,08)t,05( 3,03 l0,5010,37} 0,82 [ 0,3t 0,261 — | 2,14
Q! | 17} 93,42[1,20 3,01 |0,39(0,37[ 0,45 | 0,17 [ — | — [ 0,77
Nf | 13] 97,1410,27] 0,83 lo,39(0, 13lerenus Jonenu | — | — | —

ran| Q| 20| 75,084,78] f0,000, 7102 — | = ||~z
Q4 | 16f 75,014,081 13,3001, 36f0,000 — | — 11384
09eprO-GARIOBRARNNE
Tausu) Q, [ 48] 74,7818,67) 1L,73)0,701L,18) — | — |- | — | 4,88
2 | 15] 55,99i5,38} 15,867, 713,311 ~ | — | — | — | 1i,44
Q) | 9 75,6803,48) 12,04f0.67091) — | — | —|—| 3,66
Q. 9| 73,63}4,55] 14,08/0,66/1,33 — | — | —|—]| &1
N o) o6,01j8,07) 17,741,980, — | — [ —|—] 72,72

cxux Moper (A. B. Matsees, 1966). ¥ IJIHHHCTHIX O3€PHO-a/LII0-
BHAJLHHX OTA0XEHHNA B uenou Te Je 3AKOHOMEPHOCTH.

P Goep B ocad-
Kax ¢© yqemu d: uto mec-
YaHHe U T oca
danuh (puc. 15 1 16) o-rpa)xmo’r BHABAEHHKE 3axoﬂouepuoc-m,
¢ pasHoit Teox

HOCTB a/MIOBHANBHOTO JHTOTeHe3A Ha 'neppm*opau Gacceilna.
6imasn TeHJCHIHS HAMEWeHHMs COCTABa A/OBHS Ha NPOTA-
)KeHPm uernepmqnoro nepuona B [loaHempoBbe, XOTA M HMeeT
p corziacyercs C MPAMLIM TMODRA-
mm P it :; p yer NEHHWM AN JAPYFHX
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peusbix Gacceitnop B. C. JIynesum (1967}, cormacio Kotopoxy B
MOJIOABIX OTAOKEHHAX BO3PACTAIOT KOHUEHTPAIKH KPEMAHS, a0~
MuHESl, Kanus, HaTPHA, Kanabuua ¥ maraus, OmHaxo oGbAcHeHne
Taxoil Haupas. BR-
BETPHBAHKEM H paspymenneu MHHEDa/I0B, 'Ha BAI BSTAAL, He0-
crarouno. B
M TAHHO3EMA B chamrpaqmqecxou paspese, KOTOpHE JIONKHH,

.;{Lﬂ 0, 1 L, ’1’\ M L
00y i e \\ §12 \\
» . SR it b
¢ TR G T & &
cor g
% % %
i 0
% A o j‘\:::
My b & G @ G4 6 G 4 O o
Kedaed .
% b3 %
2 2
: /-—\ \\
1
i
pg;a‘u,n;n. - [3K) o G O G
——f m——p ] —-.—-l ke § el antmipn ]
Puc, 15. B TIECUAHMX OTAoKe-

HHAX Gacceiina Jinenpa B 3ABHCEMOCTH OT nos;acra osankos ¥ Qamlmsnux

yeosuh i oSpisanas: /— SiOy, 2~ Al FeyO;, 4 — Ca0, 3

—~K0,7 R'EQO, datpa: [ — pyum!lx, ll — noliMenRan, lll —ﬂﬂpﬂﬂ“aﬁ.
JN% TANeOreHOBHX OCANKOR — AENLTORMH ALWBH{

K432/10ch O, YMEHbUIHTHL KOHUEHTPANMIO, BO-BTOPHIX, HEROOLE-

RHBaeTCR OTHELHHX TP AJLIOBHANIBHOTO K-
ToreHesa, cp P P TIOPOZ MHTAI0-
wmax Hit, ¢ rRIEp MuHepa p H ma-
JICUI CUA AMH OT)

708 B anmosun [lox
pmee'r croKHLR xapaxrep {puc. 16). B nenom ans V, Zr, Cr, Ti
L KOHOEHTPAUHK B 0CA/AKaX HA
TPOTHKEHHR qe‘rsepmlmom nepaona ¢ HEKOTOPHIMH OTKIOHe-
HHUAMH, HATPHMED MHUHHMAJNLHBIMH SHRUEHHAMH B OCAAKAX Mypa-
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BHECKOrO BpeMerH. [loBhimIekne Konuem-pauun Mn caqsano co
CPeRHeYeTBePTHYHLMA e
BO3pacTanue conepxannd Mn, Ti, Cr, Zr c nepexonom or Bepx-
HEYeTBEDPTHYHOTO K TOJOLEHOBOMY aATIOBHIO,

Hna BospactHoi Rugrdep PeuHbIX onu-
HBl l'l HIATA TIPH UEPEeX0AE OT aAMOBHA HaMOﬂMEHHH}( Teppac
X COBPEMENHOMY BHIABJIEHO yBeNWueHHe Cofepanull Si u yMeHb-
wenune cozepxkanuit Ca, Mg, Na V, Zn, Cu, Ba u Ti, 7. e. ofpar-

1Bl MOPANOK, UTO O6Y PATHOCTHIO
POZHOrO o pHaNa B Tlosecss ¢ BEEO-
COM ] T0B. B KOHIEHTPaN#H MHKPOYIE-

MCHTOB B l.lpeBHeM AJUIOBHH 3/leCh CBS3aHH TJIaBHHIM OGpa3oM

¥ & 8 & 8

1
P TFEFTRG S BT TFTGa

Pue. 16 B OeCHauNX
wennnx Gaccefina Jlneapa B aanucuuocm oT BO3pacTa OCagKoB (- 10"%)
Gawnm: {— 2— 4— owo-

MEHHA; MTPHKAMH -AAH mcmnﬁ nan V 5 crapaimux ocanKax
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c G Tb] Kax yxe ot-
MeUeHo, B ncponax ME)K.’IeIlHHKOHHﬁ UMeTe] CBOM 33KOHOM€p<
HOCTH P 0B, JAeHHHE CMEHOM TeNIhIX
cpea OCS,'.LKOHSKDH.IKSHPIH TIEPHEAAUHATBHBIMH.
Ta6a. 33 NpHBEJEHH CTAaTUCTHUECKWe JaHHbIe pacmpeiene-
HHA MAKDOSIEMEHTOR B NECKAX PYC/0Bol dallui pajnoro Bospa-
cra. O {Me) n kpapruieh
(@ u Q,) BEIOCH rpatpuuecxﬂ MaTeMaTHIECKH PACCHMTHIBANMCH
miknae (Gy) ¥ Bepxawe (Gy) KaaparThuHsie 3KayeHds pacupe-

JeJeHHs N0 HOPMYAAM: Gu=—2—{Me—Q1) " G.—g—(Qs—Me);

pepxuas {(HI1;) n BaxHAs (HIT4) rpAHANE HOPMATBHOTO TEOXH-
smuueckoro moas: Hil;=1503—05 Me n HIly=150—0,5 Me;

koa¢drunent sapuannn (V) no dgopmyae V=E.K03¢qmuxem

BCTp (Ks) aseT oF B2 Mpo6
¢ coxepKaHuem 3/eMeRTa BHle NOPOTa UYBCTBHTENLHOCTH aHa-
/H3a K ofIIeMy KONHIECTBY aHAAHIHPOBAHHBLIX NPo6 B %.
AHanH3 faHHBIX NOKA3WBAET, 47O BBEPX NO PASPe3y HEOTEH-
4eTBEPTHYHON TOJMIIM B a/UTIOBHA OTMeuaeTc CHHXXeRHe KOHUEH-
Tpauui (no Me, Q1 n Q) Ti (npx Hex«rropou IIOBHLUeHH}I B ro-
, GV, Z KOH-
uenrpal.mu Mn  cBasans co cpenne!xe‘rsepmlmum, TinVe
HEOTEHOBHIM a/IIOBHEM,
P

p o Ko Y BCTP
cme 91O HX S B P, TMecKax 0T Heo-
TeHa 10 BEPXHEUETBEPTHYHOTO BPEMERH B LENOM aHAIOTHYRA, TaK
Kak Kp nexur B npefenax 75—100%. Acconnanius coBpeMeHHHIX
NECKOB BHIAGAETCS IOHHKEHHON BCTpeYaeMOCThIO Cr u Ni
(Ka <50

o b i TPH
TPpYImH 37eMenToB: 1) Ti, Cr, Ni, Zr, MAKCHMYMbI KOTOPHIX CBS-
32HB ¢ BUXKHEYETBEPTHUHBIMA OTIOMEHUAMH, 2) Mn — Hau6osee

y , Zr — MH-
HAMANbEHE SHAUCHHS oTHOCSTCR K cpenﬂe-(emepmqﬂomy. a‘uuo»
BHio. MaKkcHMalbRble T

pAcUeHHMBAThCA KAK MOKA3aTe/H ocoGeHuocTeﬁ allJllOBPld’leom
JIHTOFeHe3a, CBsi3aHHbie ¢ Soabmeit BO3MOXHOCTBI)  KOHLEH-
TPHPOBRHHA 3/EMEHTOB, MHHHMAMbHbWE —C HX paccenBaHMeM.
C sTofl TOTKH 3peHUR MOMCK NOTPeGEHHHN pocchileli HMeer HaH-
Bonbiuee 3HayeHHE B HMMCHEUETBEPTHIHOM aJJIOBHH, UTO BEITE-
KaeT TaKikKe U3 H3YHUEHHA FeOJIOrHY9eCKOTO CTPOEHHA H HCTOpHH
PASBHTHA DaccMaTphpaeMofl Tepputopuu. Beanumoll craniapr-
HHX OTKOHeHHH BHAERAIOTCA 110 TiaV OCaJKH HeoreHoBoro M
HHXHEUYETBePpTHYHOTO &MJKB#d, IO Mn—cpenﬂeqemepmqﬂoro
Pesko ¢ MaKCHMAIbHBIMH
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144

CTarcTHYecKHEe MOXASATEAN PACHPCRCACHNS MHEDOSACMEHTOR B PYCAORMX MECKAX
aaxWeNs neoren-yersepriinoll Tommn Beaopyccxoro Mopnenposss

TaGanna 33

Bospact lg":a . " Me Q‘. Qs Ky Gy ‘i. Hﬂ“ HA 14 Me | @ Qs K, Gy
' Ti Mn
Q. 57 44 | 25 | 80 |00 | 28 | 5¢ { 15 | 98 | 94 | 18 | 6 | 31 97 10
Qs 70 34 | 25 | 55 f100 | 13 | 3t { 20-| 65 | 66 | 12 8| 14| 100 1,8
Q 33 60 | 32 | 86 100 | 27 | 52 [ 23 |102 | 7™ | 46 | 29 | 78 | 100 26
Q - 23 80 | 35 |175 [100 | 67 | 142 | 12 | 222 | 131 10 7] 15| 100 3
. Npit 10 |140 | 78 | 200 [100 | 90 | 93 | 47 |230 | 65 | 9 7| 16| 100 3
Bospect | Kon0 NI v
Q 87 - -] -] 8} =] ={ -| -] —]07]o05]|1,2]| 4 0.4
Q 70 03{02|06) 92/02|03]|01}07] 81}1,7|1,2]24 90 0,7
Q 33 |o03]|o02|08| 4|o02)o04}01}07}108]|]29]23]|38]| 100 0,9
Q, 23 |o04]|02]1,0]100]03]09]|o01]|1,4|143]|38]|20]6,0] 100 2,7
NpH 0o [o03]|o02|05)]|100]{01]|04]01|06]|108] 12 44| 19] 100 10
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cel

Sumr Kox-40 6, |HA, | HA | V Me |. g. & | x, | o | 6, |HA, |HA | V %,,r %,._ 1%,_
Ma Cr .
o {57 | wl2s| wlm)or]os|te] smjoslorfosjrafn -1} -
o | 70 |37| 6| 16| |09 |06|1,5]| 90|05 |09 (04|18 72| 4| 7} 3
o | 33| 48] 20| o4 | s | 1,4|1,0]1,8]100] 0607082043 |16 | 15|46
@ | 28| 8| 6| 17| e2f21]|09]|35|100]01,7}21]|04]|42(9 (25 )26]s2
Nt 10| ‘10| 6) 19| 75|34 14 | 42| 100 |1,2]|30|04]|46| 6 |30 (07} 1l
aomaww v Zn F ¥ =
Q | 57 fo7]oa)15|76]69|17] u]| 077 0w]os!l 17 |133] 6| —]62
o | [11losler]| sslzo]as|az| 92]a7|esls2| 5] s6f 2 o01]45
o | 31,4 20|42 | 12]65| 17| 97| 25|90]|35]| 2 /| 6|17 |01]41
Q| 11113370l m] 12169 3 |100]84] 28f{41]|4 |15 20 ]01]66
Nptf 10| 12 06 22| | 1o 3| 1 00| 0] 1105 | 20 [105] 1t |o002 14
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Cr:Niu Ti:Zr neorexosme, mo Mn:V u Mn : Ni — cpeanever-
pepTHSHble 1 Ti: V — mnouenonue peuHble TMecKH.

Balure 0TMEUaTHCH P MUK| TOB B
TENAHX H nepnmnnnaﬂbﬂux ycnonuﬁx ALMOBHANLEOTO JIHTOre-
- Hesa. O TIPE STOM

TOB BapHAIHK (Ha.npmaep, 1% BeDXHEUeTBepTHIHOTO - A/LIIOBHA
OHH COOTBETCTREHHO cotTanasior y Cr — 102 n 37, Ni— 84 u 64,
V — 109 1 36; 119 cpeaHeueTBePTHIHONO ¥ Cr—66 1 43, Ni —
40u19,V—-32r17, Mn—168H37u1' Jx.).

Tarum p cocTaBa
PEYHBIX OCAAKOB H HX SBOJIK)!IHPI B pa:peae HEOI‘EH-‘IGTBEPTPNHOH
TOAULH Gaccefina BRIABNACTCH MPAMON NOPALOK XHMHUECKOH ANG-
Gepennnannn aamonwst [lonuenpoBbs u o6paTheit Gacceiina

[lpunsTa.
Hanpas. T i maddep ammIoBAs B
x BTOPOTO
nupnm(a, CBHU3AHHBIM C nepexonom OT TEMAHX K XOJOIHHIM KJIH-
MaT oca, U OT HOPMANLHOTO K

nepﬂr.'lmmanbﬂomy THIY AJAIOBHS, CONPOBOKNAIOUNMES YMeHb-
HIEHHeM COXepXXaHH(! MHKDOSNEMEHTOR H CTENeHH HX -BapHa-
LHK K T. L. '

CyulecTBenHOe BJHAHAE Ha XapaKTep AH{pHePEHIUaUHUA a0~
BHSL B MEMJICAHUKOBLAX OKASAJ PASMEIB JIeJHHKOBLIX AKKYMYJIR-

LH#, a ¢ nep KT Y — pasBuTHe OpT 0 Be-
mecTsa.

Crentudmka xabd up# mep otF
BepXHEUETBEPTHIHOTO K T y a Ha Tepp

noauun JHenpa saK/aouaeTcs B BO3PACTAHHE COACPIKARHE MHKPO-
SIEMEHTOR B PEUHBIX ocam{ax CBSI3AHHOM C YCHNSHHEM TAYGHA-
HOPO Bpesa H BO IOYeTBEPTAYHEIX
nopox; B l'lo.necse—-yueﬂsmenun HX KOHIUEHTDALMH B CBASH ¢
HOBBIM NBHHX H aVIOBHANBHEX aKKY-
Mynauni.

Ycranopnenune BEMMYHHE CTATHCTHYECKHX HOKasaTenedl pac-

OTpaKaiT

AMTOTeHE3a K MOTYT GBITH HCTIONBIOBAHE KAK MECTHHE Kpmepﬂu
upH peuHbIx HE HX BO3pacTa, @
TaKIKe B IOHCKOBHIX LEAX, :

‘

TeoXnMHYecKoe palionuPoOBanie TePPHTOPHK
PACOPOCTPAHCHHA ANAOBRANBHEIX OTAOKEHHI

B ocnose reox: 0 -pafon #t H BHI-
p JERHT NIy Koﬂuempaum‘a 3AeMeHTOR

B TOPHHX TIOp mouBax u pacTw . Tp
TeNbHO K- NAOIANAM PACTPOCTP pe-mux [ @ ouo
6p Ha MuHepa nayue-
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HUH WJHXOB PYCAOBOrO AMMIOBHA. B HacToAliee BpeMA passnpa-
10TCA . METOAN C AQHHBIX X 0 ananu3a TA-
HEANX mmepanon {B. C. Jlynes, 1967), pacnpocTpaHeHHa MuKpo-
3/IEMEHTOB B TMHHUCTON (PAKNAH PYCAOBMX OCAKKOB H €e K-
cipagrax (J. S. Webb u np., 1963, 1968)..u T. x.- DTH :MeTOIN
ud.uanam PANOM TIDEHMYIIECTB, HO He JIHINEHH HEAOCTATHOB.
cheMKa npocra no
H B UENOM OTPANAET 3AKOHOMEPHOCTH PACHDOCTPAHENHA MuHe-
PAnoB 4 AEMEHTOB B JOJHHE, OAHAKO ABIAETCA HENOAHOK, moO-

CKO/IbKY He Ha 3yueHHH TP u
NPOAYKTOB AMIOBHAJBHOTO JHTOrEHE3A,
Haumu B 0cHOBY reoXx! TEPPHTOPHH

DAsBUTAR DEUHBIX OTNONKEHHNK NPHHAMAETCH YHer CBASH COCTaBa
peqﬂux OCBAKOB £O CTPOCHHEM I JHTONOTHER Gaccefira sposun,
Hamul B
pﬂCﬂpDC’l‘paHel{Hﬁ S/IEMEHTOB BO BCEX AUAANLHEIX KOMILIEKCAX
AJIOBHS, Ha y y A He-
uit. Iox y
eten -raxau 0B B
BCEX annmnnanbnux panmax ,uamxoia Te})pﬂ’l‘ﬂpﬂﬂ oxasunae‘rcn
K BX COJepaKa-
KHIO B xomme!(ce q;alum npymx 'reppmopuh B Heycmhqu»oh
OTHOCH Bp

alUHAX OKA3LIBAOTCE HeﬂOcT‘OnHHuMﬂ.

B Gaccefnie {uenpa no 0COGEHEOCTAM, XHMHYECKOFO COCTABA
PEUHBIX OCALKOB € YUETOM CHelHHKY AMHOBHATLHHX TOMIN K da-
IHaNBHEX CPell OCAaJIKOHAKOIVIEHHS MEl BHIGAHEM CACAVIOUHE
reoxuMuyeckue DafioHBl PAaCHPOCTpaHeHHs almoBHu (puc. 17).
IMoppobuan xapakrepHcTdra pafloHos nmama B pabore <«leo-
XHMHueckde HpOBHHNEN..» (1969) H Rp.

BepxHenunenpoBsckKR pafioH OXBATHBAET Bepxosbs
Duenpa, Hpyra, Coma, [Ipoun u xapaxtepnayercs cpopuupasa-
HAEM a.umosﬂu p 3a cuer
JOIKH. Paasnru aBHHM
oﬁpasou ocamm PYCNOBOK ¥ MeHee PasBHTH TORMEHHOE dauuil.
Peunbie 0CaIKH HMEIOT MaKcHMallehlE COAEPXAHHT IIHHO3EMA,

H Gapus, Maprasua,
TOBHINCHHBE BaHaIHA.

CpexHeAHenpOBCKHN pafion 3aUMAaeT TEPPHTOPHIO
cpennero uenpa, Opyrn u Coxa. B cocraBe ocajxos oTMeua-
IOTCH MePEeXOAHHe YePTH MeXAY DEPBHM H TPETHAM pPadOHAMN,
XapakTepHo nosuuIenHkoe coxepxanue Ti, Cr, V n ApYrHX 3Je-
MEHTOB.

HuxuexnenmposcKui pafion pacno.'lo)l(eu B HIKHEM
Tegennn Jnenpa u Coxa.
HaKOMJCHHEM OCANKOB IPH PASMEBe 1 nepe(mlo)xennu ApesHEX W
COBPEMEHHEX A/UIIOBHANBHRIX
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IIRPOKO PAIBUTHIM ¥ crap a Peunnle

OCAIKH HMewT JBBEbIC H MHHH-

MajbHBIC OCTAAbHBIX MAKDO- H MHKPOS.YI“MeHTOB.

BepesuHCKHA pafion oxpaThBaeT goadHy DBepesuun.

PUUP AJLMIOBHS NP 3a cuer
ABHHX U B

M

w.v.v!v«,,-.g

J

"l'—-;.:_-—_;r

Pac. 17. Kap: tmm-

)xemm 6acceqna [lenpa c 1=

Opwmanckam (a) ylmcmm. 2— Cpenuexﬂenposumn E—ﬂcenbnn-nrwzb-ﬁe-
— Hpunste- e {6) ynactiou,

5 C'rupcxuﬁ 6— Fopunb-Cnonequﬂlanﬂ, 7 C'n}x;ra Topuinekui yqac'r’ux,

mxnaa, rpamume: 9 —r "10— pafia-

‘HoB, 1/ — Gaccedna }.laenpa

CHJIBHO 326 JONYHH H P Xapakrepusyetca

TPOMEINCYTOUHBIM C MY TIep aBy-

MA H TP Ki P X s7e-

MeHTOB 37ech MHHHMAJBHH.

CocTaB 0CaZKOB BHASTCHHHX PafioROB OTIHYAETCH OT KAap-
KOBEIX COA€pIKaHni sseMeHToR B ajmosud [menpa B nenom. Ha-
npuMep, TpeTni paifloﬂ HMeeT NOBHIIEHHEIE (K KNapKy) coflepxa-
HHA KD OCTAAbRBIX T0B, nepaw’i

cH nx npo €00

"B Be Nonecwe B ClAenyomHue TeOXHMHU-
YecKHe panoﬂu'
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AcenppallTHyckEh palion OXBAaTHBAeT Bepxpee W
cpeiHee TeyenHe JAEBHX TpuTokos Flpmaars. Cocras aamosus
unpene.une-rcx 'IpEHMYILECTBEHHO Spo3ueli MOpeHHEX (BEpXO‘Bbﬂ)
u . ABLHHX (Cp Tenenus) Buiaens-
ercs yeT mei Ba, V n Cu.

n PURATCKH i pﬂHUH 32HMMaeT TEPPHTOPHIO CPENHEro i
Hukuero Teuenus ITpunaTH ¥ HH30BeA ee mpuTokos. [eHeanc peu-
HHX DCANKOB 34ecCh CBA3AH C NeCYaHHX @ Lat: g
LHaABHEIX, AP 4 X peuHuix . Ocanxn
BLIEAAIOTCH YCTORUHBOA aCCOWNALMER MAKCEMATBENK COREPIKaE-
HHY KPeMHe3eMa H MHHHMAJBHEIX — MHKDOJIEMEHTOB.

CTHpcmn“x a Fopuubp-Cnopevanckud pafionn

H CDeJHHM ApaBEX IPHTOKOB
Hpunara. Ocauxn 00pa3yioTcs 3a CueT cHoca MarepHaJa ¢ Ykpa-
HHCKOr0O KPHCTAJJIHYECKOTD MaccHBa H XﬂpﬂKTepHSleTCﬁ BRICO-
KHMH n AlO;s B YCToii-
uynBoit accoumanyed Ni, Co, Cr. Ilpyr OoT Jgpyra pafoHs
OTAHYAKOTCA HEKOTOPHMY OCOGEHHOCTAMH COCTABA PEUHBIX M
TPYHTOBBEIX BOA M KOMIIJIEKCOM TAZKEJbX MHHEpasos.

Buipensmorea rtaike yuacrku Crsura-Topmuckmf,
pacnonoxenHuit 6aus JTasun-Ioponka u Typosa, peHbie OCafKH
KOTOPOTro 0GOrailieHs KapGOHATAMH 33 CYET MONTOKA [PYHTOBLIX
BOX, h MO3 B P CKH i, CBASARHEI ¢ PasMBIBOM JECCOB H AMEHO-
1 noBbiHIeHHble KoHuerTpanun Ti, Cu u V.

Cospemenuriit anmosnii Gacceina Ipunnate nMeer B wenom
BhICOKOE CpefiHee coflepxanue KpeMueseMa (88,1%) u moHHKen-
Hoe ramHoseMa (3,6), oxmcnop matpua (0,3) u xaama (0,7%).
Ocagky Gaccefiror [IHenpa u IIpHnATH Hapajy ¢ pPasnuusaMu
uMeroT 6uskHe yepThi. Tak, mo cocraBy M ycloBHAM GOPMHDPOBA-
HUS OCaiKOB DepesHHCKHA y4acTOK CX0X ¢ ﬂcenbna-l’l'chkum,
Huxsen cIp

Brinenennbie paﬁonu
c Boc’m\moﬂ 4acTsio Llempanbmnrn 10xpo0k .un'roreoxnmﬂqecxﬁ

»,
1969) C -nepsoi& CBHIAHA C HAXOMKAEHHEM
ee B mojioce Se.nopyccxoﬂ rpaEE 7 npn.vleraxomux BO3BHIIEHHO-
cred, p
HASIMA, B i ¢ NbHBIMH, Go.nmﬂu—
MH B aJIIOBHANAbHDIME OCﬂllKaMlL Ilo CPeAHHM KOHLEHTpanuam
XHMHYECKHX 5]€MEHTOB ee OCalKH Gnusm K KAZPKOBOMY COCTa-

BY p nopox pecmy . Bep: paiion
TC b a.umonm{, DMEIOUIHM TOBH-
no KoRueHTpauun Ti, V u

Ganakne K HaM — Mn, Paﬁoa cesepee l'omens coemajaer co
CpeRnenHenpoRCKHM a/MIOBHAJBHEM palionoM. IOxuas nposun-
UHA, OXBa H HApHAEraiouHe
3aHAPOBHIe paKtep AKKyMyRs-
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AN H HC conep-
wanusmu A, Fe, Ca, Mg; K, Na 4 sonbmnncﬂ;a MHAKPO3JIEMEH-
TOB ¥ MaKCHMaabHuiME Si. Moabipexkuit paitoH cosmajaer ¢ Mo-
3HIPCKHM TEOXHMUYECKHY YUACTKOM a/IMIOBHI.

b2 BeHHaA HGGep cocrasa

a/VIIOBHA BHAS 1O Henpa, PoHI
prnmsmx oTpa)kae'r 4epThl mapmuoﬁ reoxnunqecmﬁ “3oHanL-
0CT! pecuy6-
J'HKH 3axoaomepnoe H3MeHeHHE COCTaBa ocam(on o Mepe me-
pexofa OT CeBePHHX K I0XKHHM 06aacTaM (yBeanueHue copepKa~
HHR KpeMHe3eMa M YMEHbUIEHMe OKHC/IOB Kadbliis, Marsys 1
a.momnumx) OTMEUaeTes He TOJBLKO Y a/IOBHANLHHX, HO H Y MO-
peﬂﬂux, JBHHX B ¥ necco-
BBIX H JBHBIX TOPOA apyXeHa T X
CHIKEHHIO KOHUEHTDALWH PAAa MHKPOIEMEHTOB B IOMHOM Ha-
npaBaeHHH. XapaKTepHo, KAK H ANS anNIOBHA, YBeJHUCHHE KDeM-
Re-aMIOMHHAEBOrO KOS(PQUIHEHTa B AaHEOM HANPABIEHKK Y MO-
PEHHBIX;, 03ePHO-EAHHKOBHX ¥ JIECCOBBIX NOPOJ. BhifeseHHbe reo-
XI pationsl p PEUHHIX OCAXKOB XOPOIID
COTMIACYIOTCR TAKiKe C 6HOTCOXHMEYeCKAMH, TIeIOTe0XAMHICCKHMH
H THIPOTEOXHMHIECKHMH HPOBHHUHAMH Be.nopyccnu («TeoxuMi-
yecKue NPOBHHIMA...», 1969).

Takum 06pasoM, reaXHMHUECKOe PalfOHHPOBAHHE TEPPHTOPHH
anMoBUA, OCHOBAHHO® HA JIETATHHOM H3yueHHH éro damui n
AHTOTENesa, BCECTOPORHE K HOJHO PACKDHBAET NPOBUHUMAILHEIE
TeOXUMHYECKHE NPU3HaKy Gaccelina 9posHH.

HeobxoamMo saMeT:Tb, YTO E3YYeHHe OCAAKOB pex (LLTHXO-
BHI{ METOZ) NPUMEHACTCA B OCHOBHOM KaK METOX NOMCKa TVIaB-
HBIM oﬁpaaom Ha CTamHH TEOMOr0-TIOHCKOBHX paoT. B caan ¢

st ercx, TTQ reox Hayye-
HHE DEeYHHIX # HM: b B MEPBYIO OYe-
peap Ha CTajiHH reonemc'heuoquux paboT, HampaBAEHUMX HA
BHIACHEHHE CTPOCHHA, COCTABA H HA ONCHKY HOTHUEANBHON pyp.o-
HOCHOCTH TEPPHTOPHE.

Cocrap PeYHLIX OCAAKOB KaK OTpaKeHHe
23 W 14, pady yenosnii
GopMHPORAHHS ARAIOBHA

DopMHpOBAHKEe COBDEMEHHLIX OCanKOB pek Benopyccun mpo-
HCXOAHT B PaIHOOOPASHEIX (HANMATLHHX H FeONOTHYECKHX 06CTa-
HOBKAX. Cymecmeﬂnue NpH3HAKH CTpOeHPlil JOAHH H cocTasa
anmOBAANLHLIE ocaaxos Juenpa d IIpUnATH CBA3AHH € NpeuMy-
Li€CTBEHHLIM DA3MEIBOM CPe(HE- H BePXHEYCTBEPTHUHHX OTIONKe-
HHll B OOCTPHCCKHMH mpolleccaMu, nas Hemara u Samamuof
JeuHH — ¢ feHysauned Bepreqe'lBep’mqi_llux OTHOXKEHHK B NOCT-

P P H o P
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oacceimu TIePBHIX ABYX peK, ocoGenno [Ipunarn, xapakrepuay-
¢ Gayx pyciams n

nepcrpa-mnuuu AANIOBHEM; Y BTOPHX, OTHOCHTENBHO MONOAHX
DeK, BOJNHHH y3KHe C yrnyénnmumum PYCIOM H OTIOXeHHeM
HHCTPATHBHOTO aJMWOBHS, Sro OTpa)kaerca B Pa3JHIHAX @al.m-
aNbHLIX 0GCTAHOBOK COBP pemHoro  oca

BHABJERHHX WO aHAAH3y cBHIe 420 ofnaxenait M CKBaXHK
{ra6ax. 34). Paenpoc’rpaneﬂﬂocn OCAlKOB PYCNOBOR (alny B yKa-

SaHHBIX , OTpaKan HOPMailb-
Hoe oTHOWIeHHE q)alum caoﬂc'menﬂoe pexam . yMepeRsoro mosica.
Gac-

ceftua npﬂﬂﬂn, noexomsxy PeKa H ee l'l'pHTDKH HI:HH’I‘HBS]DT 3Ha-
anTensuyo Gyp
B 1T

dyp pycaa aAHE
8 ool yacrn (Tipag )i mo
CTAPHIHBIX ocap;xon Juenp TOYHOE
HHeE. Hoe crapuy #Meor HeMaH K

3anannas ﬂnnua BHAEMO, HECKONBKO 3ABBICHACE IHATCHHE PYC-
JOBBIX OCA/IKOB ¥ MOHMKEHHOe MOAMEeHHHX y IIpUNATH cBH3aHO. ¢
TPYAHOCTAMH BRIeNeHus $amnufl B paspese ee nofim, oGycaonres-
HHME HAKOM/IEHAEM DEUHHIX OCAZAKOB 34 CHST TePeMETHX Necua-
HHX TOPOX € O HO MAJHMU T O H
HABCTOFO MaTepHasa BO BPeMs [ABOAKOB.

Kax suzuo us tabn. 34, oSmuM AN PeuHHX OCAfKOB HABAA-
eTcl AX NPeHMYHIECTBEHHO Necuarulll xapaktep (o 74,2 zxas
Huenpa no 852% nnaIlpauarn). B roxe Bpems 6acceiine Juer-

TaGauna 34
PEHHBIX P,
no & » H %
v Dpuonrs PR e | SgRAC
Prowsae 60,8 | 625 [ 713 58,6
ReHnas 1,9 29,3 23,8 35,8
Craprunas 24,8 8,2 3,2 5,8
rpyGosepHRCTHE C BAAYH- . ‘
BO-TaNeWHEN MITEDHANCM 0,5 i1 5,3 3,3
HCTHE 2,1 0,6 3.4 3,4
CPEAHESePRHCTHE 16,0 14,6 19,2 13,8
MeKOSEPHHCTHE 67,1 58,0 62,3 58,5
Cymecy 5.5 12,3 46 12,0
Cyraunnku 2,6 1,4 -1, 2,7
Timuna 0.6 32 1.6 34
B 0,6 1.8 2,2 2.9
Torpedennsic nouss! 8 TOPPALEK K 5,0 - _— -

M
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pa u [IpHnATH BHAEARIOTCA MHHMMANDHEIMH HAKOWICHMAMH Ba-
JIYHHO-T2/1€4HOTO na. Huskee CYIeCh-TAUHH-
CTHX OCaAKOB XapakTepbi aas [Ipunath, a MakCEMaabHbie—aAs
JHnenpa, uto cesizako c H.IH])OKHM paamusou 3aHAPOBOrD MaTe-
pHana B TIEpBOM
BO BTOpOM. JiJIS HOMHHE Hpnnum cnev.mqux{o WHPOKOE pac-
TPOCT qous.  Tay
Bpeabl AOIHE Hemana Sanammn J\BHHEL, C/HOXKEHHBX MOPEH-
HHIMEB a6y Ba-
AYRHO-TRAEIHOTO Marepna,ua 4 prnH‘03epHHCTHX neckos.

Tabn. 35 ap cocTal p X ped-
HEIX OCAAKOB PecTyGJIHKH, 1'Io i1 on p H C YYeTOM
PACAPOCTPaHeHHs (aUMATLHHX DasHocTel, a KIAPKOBLIA COCTAB
PEUHBX 0C24KOB PecnyCJHKH € YUeTOM Da3BHTHA a/VioBUA 1O
OTACALHBIM GaccelHaM.

Pasanuna cocraBa ocaikoB cepepHux (Heman u 3anapuas
Henna) u loxu-mx {[pausTs) pex ABHb! He TONBKO NO AAHHBIM
ans aamosus BCCP,
Ko H npu 0CaxKOB B UEAOM H HX ¢a-
UHAABHEIX D B OT; u. C TIpunsTH ceAa-
32H0 MAKCHMAIBbHOE CpepHee conep)xanne 810, u MBEHMalbHOE
Al O3, Ca0, NayO u K0; Gacceitn 3ananuoir Jeuun nmeer ma-
KcuMaJbHOe 3Hadenne AlyO;, CaO, MgO, Na,0, KoO 1 MuaHMank-,
noe SiOz Ocankn Huenpa B uenom XApAKTEPHIYIOTCA NPOMEKY-

TOB. INproara no cpas-
HEHHIO ¢ APYFHMH BHIEAALTCA MHHUMANbHMMH (HIDKe KIaPKOBHX
zasg anmoshs BCCP) svaueHHsaMH conep)xauﬂh Ti, Mn, Cr, Ni
# Cu. Flo Zn, V u Ni P nfi 6 npomemy-
TOUHOE MexAy
ojHOH CTOPOHE! H NPHIATCKHM — ¢ Apyroft (Taba, 36).

IMo panasm I'. K. Cauka (1970), 03epHO-a/IIOBHANLHEE H
aJMoBHabHEe TIHHK COBITa,
¢ GOJBIIEH TacTEI0 TEPPHTODUH nﬂenponcxoro Gaccefina, Buze-
JAAOTCA CPeAH RPYTHX TEPPHTOPHH PeCHyOJHKH MaKCHMAJBHEM
conepmannenm SiOz & nuskum Al,Os, CaO u Mg0O.

.3aKoHOMEpHHE MIMEHEHHT COCTARA DEYHHX ocam(on TIpH Te-
pexone ot cepepHbix (3ananuas Jiuna) k oxubiM  (IIpunate)
6acceifiHaM, T. €. TEPPHTOPHAM C PAITHUBKMH N0 MPOAO/IKHTEb-
HOCTH 1 0 Bl it OTpaKAITCH
Ha — moKasareaef
CcTenern BHBeTpHBaHﬂﬂ, xo-ropue COOTBETCTBEHHO YMEHbUIAIOTes:
ans ba or 0,78 xo 0,61; AlLO, i0; or 0,04 1o 0,02; Na0 : K0
ot 0,52 10 0,46; CaO : MgO —203u079n yaennqunam‘cx ana
K; or 21,71 go 37,61. X
STHX xoschqmuueu'ros y Lluenpa (HCKJIIO‘IM{ NagO KgO u
Ca0 : MgO). B namsonm
wowexnui Cr : Ni, yueﬂbmaercn Mn: Ni.
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TaGnuna 35

pemIx

Cpeannii xnMitecunt cOcTAB (%)) A oTwomeHHA oAeMenTOR
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TaGanua 36

Cpeanee .
ocaRxax pex Beaopyccws, n-10-304
[Ra-: | Cr [Mn | Ti| Z
Baccetn {mpos |- ™ | Malocim| v |cu|2zaf ar CnN"mnm'
3ananeas
JlenEa 119 1i26,3 [24,86,0[a,15,30,7{ —| 16,6 | —|1,9[8,0/7,6!5.3
Hesan 207 | 50,2 20,909,84,8]1,1{6,415,0| 9,6 [0,312,014,35,%2,0
p 59 | 92,0 121,086,4(2,5/0,9i2,312,8( 14,7 { —|2,6(8,416,2(5,9
Mpanam 337 | 55,2 | 0.6}2,3[0,3(0,4(0,52,5|xe onp.j0,27,7|2,0{ — —
Cpeasee z1a 5
A0 BRA
BCcp 822 | 63,7 111,505,4/2,1/3,4(2,4(3,3] 12,0 | —J2, %T 5,7
Taxum 06 peunhIx i Beio-

PYCCHH B CONOCTAB/CHAH APYT C APYTOM_ OTPXKaiOT OCOBERHOCTH
ey A b

Poep p
P P ; X THUOB a/UIOBH:A, BCKDHIBa-
na 0 P cepep-
PY , cap JH-
B TeYeHHe BEpX! PTHIHOTO X

ot T P
Hol B 1oHOK yacrek B
3

TOJIONCHOBOI'C BpeMEHH.
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Taasa 1T

JAHGSEPEHIHALNSA XHMHYECKHX SNEMEHTOB
B AJIIIIOBUAJILHOM JIHTOFEHE3E

B XOHTHHEHTa/NbHOM JIHTOI€HE3e NPOLECCH annmsnanmoﬁ MH-
TpauKH 1 a p 1oTca Audpep
H BX
Or; dbd OB NPH aJuiko-
BHATLHHX TPOIECCAX SATPATHBANKCH B TPY/aX Pila HCCICKOBA-
Teaeh. B wactiocry, H. M. CrpaxosuM (1954—1957) OCBEWCHH!
pexamu p TNpOAYK-
ToB. 'asuEm pesyJbTaT nndupepeﬂuaaunu BellecTBa B PEYHOH
CeTH, IO €r0 MHEHHEO, CBOAMTCA K T1ePEOTIONEHHIO K/IACTOISHHOTO
MaTepHana B 6accefiHe 3POSHH H BHIHOCY PACTBOPEHHHX BEIECTS
3a ero npefentt. B. C. JIynepnm (1967) ¢ noannui MexaHHYeCKoR
nuddepeHIAALHN PACCMOTPEH XHMHTIECKHH COCTAB AJMIOBHS B 3a-

OT reoaor p
YeCKHX ABHKemud ¥ T. 1. A. A. Jlazapenxo (1962, 1964) uccreno-

BaHH 3a H pacup [o

damuam u T, 11. .
Ilmb«bepeﬂuﬂamm MICMEHTOR TPH AMMIOBHANBHAX MPOLECCAX
HpeHMyInecT-

BelHO B dopne yc’roﬁlmmx MHHepasos: Si (B Bane ksapua), Ti
{wnsmernT, pymua), Zr (aupkow), caMopomuux Au @ Pt; xamu-
YECKHMH NPOUECCAME — OKHCACHHA (OKHCAN M mnpooxncnu

Fe n Mn), a TAHHAME H OPr Be-
mecrsoM u3 peaunix Box (Ti, Mn, V, Cr, Ni, Cu), cagxn KOIION-
non (Sl Al g-‘e), BTOP: 0 MAEHepa p (
Fern M unnepanu). [ p

HOCTH OpT C-— 5
Ca—pn Sl p.UEL e u Mn—

HajeTH Ca, Na, K,
Mg, C) ur a Po.ru, W coueTANHE STHX TpOLEccoB B naunmaq)»
Tax M PASIHYHEIX KIHMATAYECKHX YCAOBHAX CHIBHO BapbUpYIOT.

Ha nram s3rasin, xaMuyecKas Auddepennnatins B alai0BHalib-
HOM MpOLECCe He MOXET GuTh CBelleHa TOMBKO X MeXaHHYeCKOMY

10. Sak. 204 145
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H TaxoR FORXON He YYHTH-
Bae’l' Bce C'I‘OPOHH aNNIOBHANEHOTO JIUTOreHe3a; OH BeAeT K Heno-
oleHKe HeKOTOpHX MPAKTHUECKHX 32124, BHTEKAIONIMX H3 T€OXH-

PeYHBIX
Bbuxe.’lmo’mﬁ y 3Tanyd p B H HX
coem—mennn B aJJI0BHANSHOM .'m'mrel-xezeA
1. Npu nep MaTepHana p pogamu. Huddep
nMaiHa 3NEMEHTOB H HX COeILHHeHHl-{ Ha 3TOM 3Tane CBf3aHa €

p P P P P #  HepacTsop

coeAnHenni); HCTHPan#neM B KpoGieHneM (MeXaHHYECKH YCTOH-
YHBWX ¥ HEYCTONYMBHX MHHEPAJOB W OG/IOMKOB NOPOX); rpaBH-
Tampeli (TAXEAHX H JeTKHX MHHepB.YIOB, cam(a KOMJIOHIIOB) ; c

YECKHX ¥ noroxa (p pa‘.. p
HOTO H BJAGKOMOTO MaTepHana) H T. 1.

)4 a. Oudd 5, OB
oﬁymoueﬂa DasTHUMSMH THADOAHHAMHUECKOTO DEXHMA MOTO-
Ka, Xi H GHOJIOr dannHaaLHEIMK,

reexnuﬂwecxﬂmu ‘U APYFHMH ycnonuﬂuu cpeam:
3. Tpu nuarenermiecKHx npecGpasoBaHUAX ocaakos (OpH
yraoTHEHHH, OCanKa H mep €ro B NOPOLY,
P MEHepa,
opraﬂuuecxoro BellecTsa 1. n‘).

4. dnarenernyeckas aaddepeHunaling 3IeMeHToB B CHOpMH-
POBaBUIHXCH AJ/OBHANBHBIX TONUIAX NOA BIHSEHEM NpPOHECCOB
Teforenesa, ROATOKA PEUHLIX, TPYHTOBHX H TIYGHHHEIX BOL K T. J.

AKTOPH, BAHSIONLIHE HA PA3/eNeHHe SNeMEHTOB B ALAI0BHAL-

HOM JIHTOTeHese, a) 0 Be-
mecTBa (ycTOﬂ'-lHBOCThIO MHAHEPaNOoB X npoﬁneﬂnm, HCTHPAHAI,
P’" P 510 X p HDHO-

S 6) y
eHRA (rnnponaﬂamnqeoxuﬁ pe)mm T0TOKa, (HIHRO- xnmnqecmie
BX COe;

Beaymzne K P -
HeHHH, KOATYIAUHM KO/LIOHAOB, HalHpa y
3eMEHTOB OpT BOL D 0 COCTaBa
¥ T. I); B) reonoruqecxoﬁ B ! -reorpadi it -
xofi (TeosorHYecKoe CTp cocras
NOPOA, HEOTEK: reoncpq:onoruqecxoe

CTpOEHHe peuHOR XOMHHH, JaHAIA(THO-KIHMATHYECKHE YCIO~
BHA); T} xosuﬂc’raenﬂon LesITeNLHOCTLIO HeloneKa.

Teox bdep ¥ TIPOAYKTH aJLTIOBHANb-
HOPO JIKTOFEHEe3a TAM 30HaJAbHOCTH
THnepreHHbx npouecoon o HX ofipasoBanuii.

¢ paa, H

cpexsl S/EMENTOB TIPH A/IIOBHANBHOM
JNHTOreHese MMEeT HACTO CAOKHEA XapaKTep. B pane ciysaes ona
sa;ByﬂJlHPOBBHH BCASACTBHE CAOXKHOCTH Ie0JIOTHYECKOro CTPOEHHA
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¥ DA3BATHA peuNHX Jomnd. [IpocTpancrBentas u BpEMeHHAd XH-

MOTO  Dexam,
nposBASETCs “TeM AYe, UeM IOIE TeGAOTHYECKOE CTPORHEE Gac-
cefiHa ¥ CHJIbHeE Pa3BHTA peqHas cethb.

Jnddepeannanis sNeMEHTOS B HPOLECCAX.
PeYHOro NepeHoca H 0CAAKOHAKONNEHHS

Pasnenenne 3aeMeHTOB npn y X 1
TAABHHM B ddep P Natouteit
2AMOBHAABHHN JIHTOTEHES. (‘

HEA JEMEHTOB NpPH MepeHoCe W QCAXKMCHHH OCARKOB B 3aBHCH-
MOCTH OT (hamHANBHEX YCIOBHH H THNA A/IOBAS CBORSTCA K cac-
.mymueuy

B np p cToKa
npex(ne “pcero onp Be-
‘IHeCTBA PEUHHMH Bo)laMH—MexaHmecxoﬁ “(BnexoMud B B3e-
1IeHHHA MaTePHAI) B XHMHUecKoll (pacTBOpeHHHI). Pasxesnenue

pHala OpH p 3aBHCHT OT CKOPOCTH
NOTOKA, aFperaTHOTO COCTaBa LIX TOPOA H -
MBIX GACTHL, pelseda, PACTHTENBHOTO noxpoaa W T. A XuMue-
cxas nadd
TOPOA W MMHEpa’OB, KOLIOHNHEIMH, XUMHYECKHMH U GHOXHMHUTE-

CKHMH {IPOUECCaMH.
H. M. CTpaxoB B peYHOM CTOKe BHIAGNACT YeTHPe TIPYMNH
KOMIIOHEHTOB B OF HX P D 1 GopMH Ne-

penoca: 1) JIerKOPaCTBODHMIE COSAMHEHHA, MATDHDYIOILHE B BHIe
H;JHHHX pacrsopoe (KCI, NaCl, MgCly, CaCl,, CaSO., MgS0y);
2

Bp W 9acTH4-
Z? 30) saaemeﬂﬂoﬁ dopMe (CaCO,, MgCO;, NaxCOs, 5102,
2V)
pasoM BO BZBEHJGH.)[OM H MGHBE—B pﬂCT‘BOpeHHOM OOCTOﬁHHH
{V, Cr, Ni, Co, Cu, Fe, Mn, P) 1 4) TpyAHOPACTROPHMEE COSRU-
HEHHfl, MHFPHPYIOINHE BO B3BELIEHHOM H BMEKOMOM COCTORHAR
(KBapl, CHAMKATH H AMOMOCAZMKaTH). o MurpamnouHON cno-
cobHoCTH H opMay TepeHoca B peuHmX Bofax I1. A. YRoaos u
T M. MNapunos (1961) Brreasmor c.'le,nylou.me TPYNNH dieMeH-
ToB: 1) Murpupylou.me B BHIE NPOC KOMIEKCHHIX HOHOB U
Konnonzos — As, Ag, (Mo), (Cd) Zn, Cu, {P), Pb, Sb;.2) cnabo
METPHpYHOIIHE B mme HOHOB H KO/JIOHAOB — Bi, Cr, Be, Ni, Co,
V, W, Mn; 3) Becema cnaGo Murpupyoume — Ba, Ti, Sn,. (S1),
Zr, nepeHoCHMBE TOAbKO B (OPMe KOMIIEKCHHX HOHOB M KO-
JIOHAOB.
CKOpOCTH KDYNHHX pex dacceﬁﬂa Huenpa B uesoM GaHskH

x 0,3—0,7 s/cex, 1. e. oHn ya-
crun auamerpom 0,050,256 u Bo Bsnemex-mou COCTOSIHHH —— 1O
0,1 um. B nAn ROMKAeT

o . 147


http://www.verypdf.com/tif2pdf/tif2pdf.htm

€ BO3pacTaHHeM CKOPOCTQI‘:{ [IOTOKOB AE€PEHOCATCH H Goaee KpyB-
HBIE YaCTHIEL

Kax nokasnsaior Hamn Hag. v
Gaccefina [lnempa mpeo6iagaer TepedTJioKeHne maBHHM 06pa-
30M 1eCKOB. c 6
BOJHOCTBIO TI0TOKOB OTKNAAHBATACH cpelte- K KPYNHO3EPHHCTHE
neckd. B meproar dopMAPOBAHAA aMMIOBHA HaXMOAMEHHBIX Tep-
pac REPEHOCHJICE H MEPEOTNAraiCs B 3HAYUTENLHOM KOJHWECTEE
TpasufiHo-TajeuH il MaTepHad. B mofiMax B YCHOBHAX MOMOBORHE
MHPPHPOBANH ¥ OCAKAANHCH
MECKH, CYNeCH K IHHb. VsMeHeHHs B CKOPOCTAX pemHmX BOM,
otpa Ha Mex dpep: B pasp
AJTIOBHAVIbHBX TOMIL ¢; Py Ma na
< pﬂ!.’"‘NHOH Pa3MEPHOCTBIO qacmu ﬂ XapaxTepoM CJlOHCTO‘
CTHHT. M. :

PH MeX: Jsenpa B p
HHH 3N1eMeHTOB npeoﬁnansmr Si, Al Fe, K, Na, Ca u Mg C no-
HEMKEHHEM CKOPOCTefi PeyHOro NOTOKa Neperoc X nepeomomeﬂﬂe
coefunennit Si rcl ¢ YBed: ana Al K,
a, Ca, a TaKie MHKDOSJEMEHTOB, 4TO BHIHO M3 aHANH3OB PYyC-
JIOBBIX TIECKOB H MONMEHHHX HauakoB (Ta6a. 37). Tlpu mepenoce
rpaBUiiHO-TAJCUHOTO MaTepHARA mpeobJajaer Nepepacupenene-
sne Kap6oratos Ca, Mg (IpH pasMulBe 0CaLOYHLIX TIOPOK), CHIH:
KATOB H aIOMOCAIHKATOB K, Na, Ca, Mg (u3BepKeHHHX H MeTa-
x nopox). IT KOHNEHTPALKH B WAaX PAAa
Maxpo- H MHKDOSJCMEHTOB TPH Cajlke PEUHHX B3Becet CnocoG-
<TBYIOT 0Gor

Bspemennnii Matepuan nenpa B uneaom oTIRMaETeR OT ua-

TepHaNa APYIHX Pek
OCTANBHHX roB (Cyril S. Fox, 1949).

B 6Gacceitne Muenpa co BIBeCcAMH CBA3aH Ipeobaajaloutuis
nepetoc Fe, Mn, Ni, Co. Bricoxylo posb peuHelx B3beceif B me-
peHoce peaxux saeMenros otMedaiorT H. M. Crpaxos (1954, 1956)
¥ M. A Tnaronesa (1959) JAnfi S/eMEHTOB TpPYNNH Keaeaa,
T. . Beauupe u H. T. 3bipnu (1968) — aus V, Ni, Cr; H
Moposos (1969) — K, Li, Pb, Cs. C reoxnmmieckoi ToyKH 3pe-
NHSl COCTAB B3pecel M TOHKHX (PaKUHE JOHHHX OCRNAKOR ABAAETCHA
nanGonee AHHAMEYECKOR CPeOR BO B3aHMOOTHOWEHHH XHMHYC-
CKHX 3JIeMeHTOB TBepJofl W Kok (a3, ¥YTKO pearHpyloilell Ha
HaMeHeHHe 0OCTAHOBOK B PeUHON CeTH, OTPaXKaOMHXCH B OTHO-
HIEHHAX KDH“EHTPEU.Hﬁ 3/IEMEHTOR B COCTABE HX HOTIOUIEHHOTD
Kowgnexca CO/MEBHX BHITANEK H T. A.

3

pe [Jluenpa npeoGaanawT
THAPOKapGOHATH Kabuus ® Marmus (Ta6i. 37). Ha murpaunie
H nepepacnpefie/ieHHe Keae3a H MapraHua H MHKPO3/eMeHTOB B
pacTBop OTPOMHOE BJIHAHHE Oprau-
HeCKoe BEIIECTBO ¢ OKPY GOMOTHBIX C rymn-
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6¥1

Ta6anna 37

Cpeaumil xMMUYECKHA COCTAB BACKOMOrO, B3BEUICHHOTO M PACTBOPCHHOIO BEHICCTRA, NEPENOCHMOTO PEEAMN
Gaccefiuos HAuenpa w Hpunstu

e — $10, | a%,0, | Pe,0, molm.o Ne,o | X, 0050, | Tt [Mafor [N | v]cu|2za]Ba
% n-10-29
. Baccednﬂmpa
Baexomuift ecoK 24 9258'2, 0,4810,17] 0,52 {1,24]0,13 0,6|<1{0 . 0,lllO|2l
Bspemennuh HARAOK 3 }65,23] 714 Il 14J0.30] 0,70 1380 78 I 2,0] <1(2,6]0,7} 22 [ 30
) Baccelin ﬂpmmu
Baexouuii} necox 17 93,93' 1,861 0,71 027 022' 0,6 l.5|0.2|0,2 0,365 2
Bspemennuift HARAOK 4 |70,31)| 6,13 ] 3, '58 07 1 Ol 44 |0,87|0 l7|l l,7|5,5 0,2/8,6 0,2' — 153
oo K:,p:noo.wmso: ce| pe | mt | &t [ | Ma| M| Mof ca| m
) uo/a . v/
Bacceiin nenpa
Pacrropenunii* 25 [97,6— 40— - _— - |122,3{0,11051(|.03] 05 111,8(0,4
fosave Fre:2 |163| |25°‘l | = |22 %) '
) Bacceiin ITpunsamu
31 [1493|399| 7,8 | 4,9 | 8,8 | 2,3 | 0,9 74.6[ 1,2 |81,8] 44| — [185] 42

* Ilo paimtim A, JI. )XyxosumxoRt, A. A. 3ausTiumoft (1964; «TeOXEMHYECKHE NPOBRRUKK...», 1968).
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HOBBIMH fine /lnempa Murpupyer
10 63% Fe, 58% Mn, 75% Ni n 45% Cu.

Toxosoi xaMugeckuil crox IlpunsTh, MO HaulMM TOACYETEM,
cocragaser (B rthic. 7) aaA Si— 468, Ca —477,6, Mg — 94,5,
Na+K—1785, Fe—257, $—1,9; scero oxono 830 Tmc. 7.
Mo gaunum O, "A. Azexmna 1 JL. B, Bpax(ﬂﬂxoaok (1963), c‘rox
Iuenpa pases ansn Ca 2402, Mg — 447, Na+K — 311, CO3;—
4267, S0O,—368, C1 — 333,

To romnyectsy ‘nepeHochoro MaTepHalia B PacTBOPeHHOIl
Qopme xapakrep annoBranLHON AHdGepeHIHANHH SNEMEHTOR B

uenpa pagom: HCO; — Ca—Cl—
Mg — SO, —Fe. I[.vm pex CCCP ou cocrasaszer HCO3 — Ca —
$0; — C1— Na — Mg (I'. A. Maxkcumopny, 1955). -

OcoBeHHOCTH XUMHKYECKOTO CTOKA PeK, B TOM UHCJI€ JHeNpoB-
CKOTO Gacceiiia, oTpaxens B paGorax O. A. Asexmna (1958,
1963), A, JL JKyxosuuxofi, A. A. Samartrunoft, K. Y. Jykawesa
(1966), T. C. Koaona.uusa (!959), B. A. Kyaueuosa (19656),
K. Y. Jlykawesa 1 np. (1963), [. A. Maxcumosuua (1955) u zp.

CyMMHDYS JaHHHE 00 XHMHUECKOH AH(PepeHuHAUMH B HpO-
Lecce PeHOTO [ePeHOCa, MOXKHO KOHCTATHPOBATh — CHEAYIOIIHE
3aKOHOMEPHOCTH:

1. HDutpdepennnauns aeMeHTOB onpeneme'rcn BEAUMHHOR H
XapaKrepoM COOTHOMIEHH A ‘BRAACB CTOKA, COCTABCM PEYHHIX H CBA-
3aHHBIX C HUMH TPYHTOBLIX BOX, @HSH'!ECKHMH flapaMeTpaMHu Co-
CTOSHHMA BOX (TeMINepaTypol, KOAHUeCTBOM H COCTABOM Ta3os M
T. 71.), GHOTEOXHMHUYECKUMH BPOUECCAMH PACTHTE/LHBIX U MHWBOT-
HBIX OPTAHHSMOB B BOXHOM Cpede, 0COGEHHOCTAMH COCTaBa TpaH-
CTIOPTHPYEMEIX 06I0MKOB umlepa:mn M TOPHHIX TIOPOA B T. A

. P IHHPOTHONl  30HAABL-
HOCTH, mlpenulmcmen FHHPOXHMH'-IECKHE 30Ha&AbHbIE THIIH ¢8|.l}ﬂ‘l
PewHHX BOJ.

3. CymecTBennoe BAHAHHE Ha Pasfie/ieNHe HTCMEHTOD PeKaMH

OKa3bBaeT OpraHHyeckoe BeHIECTBO.

4. ITponeccy xHMHUecKol mupdep npH HE
orp. p P MaTepHana H ero BHOCOM 32
B3akK: co-

c;ana PpedHBIX BOA C OCAIKOM (HOHOOGIEHHHE peaxnnmn, BH.COPG-
AT H T 4).
5. X 9VIEMEHTHE, TIOCTY B peuHoO#l nepeHoc,
B 3aBHCHMOCTH OT (POPM HX HaXOMXJEHAs NO-PasHOMY BeAyT cels
O OTHOWIEHHIO K MPOLeccaM OCaXAeHHA. B cocrape mexamHue-
CKHX YacTHI OHU p Ha p H51 B 3ABH-
ot CHAH NI0TOKa, CIIOCOBHOCTH MH-
HepaJoB K PaCTBOpeHHI0 B T. X. B pactBopenHoil dopme oun
MHTPHPYIOT Ha 3HAUNTE/]BHHE PACCTORHHSA, YACTHIO BHHOCATLA 32
npeneib GaccefiHa HIM OCAaXKAAKTCA B OCalKax NPH HOHOOGMed-
HBIX peaKumsix, Copouuu u 7.1
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6. IupdepeHunanns 37AeMEHTOR B TPONECCAX NEPEHOCA H OT-
JIOAEHHS HOCHT Ce30HHBI ﬂ, BUAHMO, WHKIHYHEA Xapaxrtep.

3HaHHe - 3/1EMEHTOB B M-
PeYHoro mepeHoca JeXHT B DCHOBE THAPOTCOXHMHYECKHX TIOHCKOB
PO IEHHH B TOM YHCAE CBA3AHHHX
ocankaMi. B HCTOAB3OBARAE MOBAILICHHHX

KoHlleH’rpauuu 3JIEMEHTOB B BOAEX AMA NMOHCKA ANAKBHAJNBHBIX

sty
11 %
01414
17 PO S
w4212 ®
e Ly ‘;&é
teotray
“ a ¢ 5
—A—‘ —-A—-’
Prc, 18, PEYHEIX OCANKAX

Huenpa (cnaomuue auuun) u Ipunarn (urrpnxmiue) B 3aBHCHMOCTE OT (anu-
ANbAEX YCAOBRA ocammllaxnnnumz dawnit; ¢ —pycnosas, §— noﬂuelnml.
&— crapuynas; I — SiOy 2 — AliOg, Eﬁ 1:30;‘ 4~—Ca0, 5 —Mg0, 6 —

POCCHRER faxe TPYAHO MUTPHpYIOUIHX SaeMentoB. Tak, B Bogax
HaJ QHPKOH-AIbMEHHTOBBIMU OTMEUeHH
conepxanue Zr, Ti, Cr, Ni, Be, Cu, Mn, V u Ba {I1. A. Yaomos,
T1. M. [Tapuaos, 1961).

Hndbepenunanns sneMenToR B ceA3H ¢ PANRANBHEMH YCAO-
BHAME Usy pacnpe-
HeNCHUA XHMUYECKHX SMCMENTOB B OCAAKAX B 3ABHCHMOCTH OT
Gaunanpiofi 0GCTAHOBKH HMEET BAXHOE 3HAYEHHE B pelleHNH
PHfa OpobxeM anIOBHANBLHOrO Jurtorenesa. Ilpasuibioe ompe-
nenenne $alnanbHOR cpelbl HeOGXOXAMO NPH HaACOreoXHMHYE-
CKHX H NaheoreorpadHueckux PEKOHCTPYKIMAX, BEOGOpe Hampas-

aeHnl X paGoT Ha p AEHHS UBETHHX
H PEAKHX MeTaJUIOB KOJHIE'KT‘O))H Hedrrn H 1‘338, CKOILICHHS AHTA-
PAHT. A, ¢ norp AITOBHAALHBIME
CBHTaMH.

Ha npo’mx{eﬂuu psiga net

H3Y4aaHCh .
'0 H JpEBHETO ANMIOBHA
Gacceﬂﬂa ﬂuenpa u npyrax pex Benopyccnn

lgmg OCAAKOB cbaumﬁ HOPMaAbHOrG /OB HA TEPPHTO-
pun — crap i (taGn. 35,
puc. 18) or KOHUEHTpaIkik
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KpeMHe3eMa 1 BO3pacTaHHe l‘JlHHanMa Qcobenno Ppesxkd oHo

HpH nolMeHbI ¥ PyciIo-
Bofi — CTapHYHbIH ammoBHt. Cpem-me copepxanna Na,O un K0
aasa nolMeHHON0 H CTAPHYHOr® AJJIIOBHA HMET Ganaxue 3nave-

M. p ALMOBHYE NbHBtE KOH-

uenTpanan SO;, c 'BOM Opra-
0 H ero pas,

! ¢ 4 4 NghX

Sigg%
Puc. 19. COCTAB: MECHAHBIX pex
Gacceiina Tpungra: ammnuk l—pyc.uouuk 2 — nofimeRHud, 8 — CTapHYNbIIY;
nOMR NecKDB: 1 —
Huddep 9/I¢MEHTOB B or danuansroh
CpeAnl oT TaKke B JAIHTONOTHAESCKOTO  THNA

ocankos, Ha muarpamme (pac, 19) pycnoBme TeCKH 3aHMMalOT
TPEUMYIIECTBOHHO JEBOR HIDKHEe I0fle, XapaKTepHsylomleecs Nno-
BBIICHBHM CONepXKaHHEM S10g H HUIKEM Ale;, CcoRepRanHe
Ca0 obumano o eCKOB

BBEpX BMPABO, OTpakKas vy
Si0; : AlsOs; kapGoHaTHRI BeKTOp HMeeT GoJee BHICOXHE BEJIH-
YHHH H OTKVOHACTCA BMPaBO OT BepTHKaaH, CraphuHbe mecx,

P KOHIEHTPALMAME TIHHO3EMa
H BEpXHee NoJe; HX KapGoHaT-
aﬂe BeKTOpH To |3 CXOAHH C

Kenesa, Kaaud M

Marmm B 5THX 06CTAHOBKAX cxomiu
0B B (auEalBHOM PSAY TaKKe
H, 33K. n ynenmlennu

Pacnp

MX KOHUEHTPAUHN IPH
crapuuHoMy aimosgio (puc. 20, 21) Creneﬂb yne.mmeuuﬂ xon-

UeHTPAUEH B pALYy T Py n
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crap: annosni, p Tpunsts (upunn-
MaA KOHUEHTpauuH 3NEMEHTOB B pycnonoii danyn 3a 1) cooTper-

cTBeHHO coctapaser y Ni 1:1,8:12, Cr —1:1,8: 15, V—1:3:
:88 Cu—1:2:21, Ba~1:l,7: 1,8, Ti~1:1:25 Co—1:
:08:2, Mn—1:1,1:1,1 Ana KapTHHA HAa6.
Anst Bepxneqe'rsepmlmoru anmosnus stolt Teppuropun: Cr—1:6:.
12,7, Ni—1:15:3, Cu—1:14:6, Mn—1:13:12, Ba-
% ' #09%
HO; J .
N
w 2
60- !
—r e
&
I3 g F ' 2]
L 3
Hn v
—
20 Ped 2
n 1

C =7 ¢

20. eTHNX  OCARHAX
I'lpumrm (I} u Juenpa (2) B nuuc‘nuoﬂu or haurasbHEX YCAOBHR OCAMKO-
HaKonzesns: daltau: 2 — pycnosast, § — NofMeHHas, § — CTAPHUHAN

1:1,6:21, Ti—1:2:23 Co—1:06:1,2 B uzenom rakas 3a-
KOHOMEDHOCTb XaPaKTepHa H A/ CPe/lHe- H BepXHESeTBEPTHUHOIO
a.'mlonnx nondus genpa (cu. puc. 16).

no
oca)mml PASNRIHHIX DANHAIBHBIX | Knunnexcon ompenenser oco-
GennocTH  pacnp HX B Ip PEFHOR IONHAE
(ratn. 38).

B ocaukax dauun TopdaHEKOB, pa3BATHX B nofmax [Tosechn,
NOBHUNENH copepxannsa (#-10-3% ma cyxof pec) Ti—338,
Mn — 325, Cu— 1,0, Cr — 0,9 # Ba —59,3. OcoGennoctn pac-
npocrty B HHX B NPHPY nofiMe onpeje-
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g 8§ ® 8

‘ Prc. 2. Pacnpeneneie MHKDOIEMEHTOB B CPefjie- § BePXHEUETREPTIUHMX
TecYaunx ccefia JiHenpa B 3aBHCHMOCTY OT fha-
yeaossR b BOSDAcT 1—

cxnf, 2~ fi; awin: @ —a—

Te Xe, 4TO H Ha puz. 20
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Tatauna 38

Pacnpegeenie MHKPOSICMEHTOS B PEIHBX DECKRX AOXMH
Tiruasn, Nipuoate 1 Crawrw, s2:10-3%

Viuactox Mn Gl v|c|z

¥

T

CrIN.i

Dmuwis (3. Basawesu)

Pycno pekn, crpexXedb L[3|~|—=]—|1|—|25]30
Ilpupeanan nojima —~ 11,6 11338
BlyTpenuas nofiua 31,5 —11,5]2,5] 3 | 6516
fpuname {(noc. Cmpeasck)
Pycao CTPEXKEHD 11— 20 | 80
Cippycronsin tan v l iy et el |3
Bﬂyrpgmum nom 4,5 H<1] 2 <l 30 105
Cmsuen (3. Poiued)
Pychio peki, cTpexenn <l 1=} —F—j1,6|—[15]560
Tlpupeagan modka <t 2al=l 1|} =|i5]70
Crapusa 1|5 <] 1|55]1]10j40]|120
AROTCH , 4B ueu‘rpanb-
HOllt — HAHAOWHBX HAHOCOB. B npﬂ'reppacliou HACTH NOMMB pac-
npocTp TOB THAPOTEHHEIME W

GHOTEHHBIMA npouecaml

AnanornyHble HaliMM AaHHHIM 3aKOHOMEPHOCTH IO Dacmpe-
neaenno V, Cr, Ba, Sr, Zr 1 Ti B pannaibHeIX KoMIAeKcax ocai-
KOB ycTaHoBjeHw A. A. Jlasapeuko (1964) pna Tlpmmatu n
Juenpa. OHH e OTMEUCHH M 41 TOTpeGEeHHOro a/vioBHa. Ycra-

HOBJEHO, YTO Ha B pas:mquux da-
HHAJBHBX Cpell naerca sae-
MEHTOB, GAU3KAX l'lO I'eOXHMHYeCKHM csoﬁc‘rnau Otumevaercs
(Tata. 39) KpeMHer "0 MORYAS
Si0;: AlgO, B pAy Py — -~ cTap! i oan-
JIOBHH, YTO 110, CY y OTpaxaer p: THAPOX ye-
CKHe YCIOBHA ONIQMEHRA MarepHana, BeAyIHe K MpemMymiecr-'

y uacTHU B pyena
I3 -—B / cTaphll ¥ noitM. [lpn cpas-

HeHHH OHHX M TeX e (aunfi aNMOBHT PAHHX TepPHTOPHI HIH
BO3pacTa NaHHHE KOS(@ULUBEHT BHCTYNAET. KaK NOKASATENb CTe;
TICHd Pa3BHTHS OCTAaTOYHHX NPOAYKTOR EBIBETPHBAHNA HAH npe~
06pa3oBaHus HX JHTOTEHHHNX BPOAYKTOB.

BecbMa noKasaTeAbHH P i
ba noAMeHHHX IPOAYKTOB, OTP: crenets
HHA OCALKOB, HX XHMHYECKOH jaddepeHnnanty, 0cobeHto B CBASH
¢ unpuabTpanueft aTMOCQEPHEIX H PEUHHIX BOA, a TAKKE Nefo-
TEHe30M.
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AT OZANKOR pex Gaccedina

Pauns 8i0;:A1,04 TiOs: AlLO, T104:510,
15,53 — 49,8 0,03 — 0,44 Q,0004 — 0,004
Pycnosas ~ar 5% X7 —
5,53 — 702,7 0,02— 0,11 0,001 — 0,008
Tlokwmennas nK 0.0 00
5,98 — 146,6 0,03—0,13 0,001 — 0,008
Crapusmas B 0% | T oum

B peamunax KeO : NaO ans nofiMeHHOTO B CTAPHYHOrO aa-
JIOBHA 3aMeTHA TEHASHUHMA K YBEJNHWEHWIO BCIEACTBHe H3bupa-
TRABHOTO ‘KanuA P bi0. B ocanKax Ga-
3aNbHBX FOPHSOHTOB H TN 1/IOBRA  A@HHHE
MOMET YK43hBATh Ha XaPAKTeD PasMEIBAEMEIX HOPOR W ux com--
HoweHKl, NOCKOMBKY €ro BeNHYHHA Jifid H3BCPHCHHBX HOpoN
Gnuzka k 1, y roms — 2,8, —33, —7,7.
B cocTaBe MOPOBBIX PACTBOPOB (BBITSIKEK) STO OTHOLICHME MOXeT
GHITH NI0Ka3aTeIeM npecuux (oHo 6ansKo 1 : l(l) mopckax (1 :28)
HAH OCO. 0 an-
60 crenenn npo’rexaloumx NHAreHeTHYECKHX npeoGpa3oBaHni
ocanka.

Beanunnu TiOg : AlO0s, TiOg: SiOy, 147 KOTOPHIX OTMeYaeTcs
TeHACHIHA K YBEHMUSHHIO B PSAY OT PYCAOBOR X MofiMenHo# u
cTapAYHOA auuAM, OTPaXalT B ONp b
LHALHIO SJAEMEHTOB B CBASH C PASTHUHAMH MCXAHHUECKOTO H KO-
JIOWJHOTO TiePeHOCa B CAZKH BEIIecTBa.

Besnanna orHomerul Ca0 : MgO 0T pyCAOBAX K MOEMENHEIM-
ocanKkam nospac‘raeT B 2 pasa, 9TO ¢BA3AHO C GJATONPUATHLIMH
B TIOfiMaXx.

)qu:q;epeﬂu'nauuﬁ 9neuenron B_paspese noitmu oBycaoBeHa

OCRAKOB Py 3 crap. i dannit.
B paapese coBp X nofiM 1 ﬂuenpa np# nep

i danmn & yBe-
nuqe}me KDHl.leHTpal.le AlO; B 1,5 pa3sa, FegOS— 43,
Ca0 — 3,7, MgO — 2,1, menouubix szementoB — 1,3, P2Os — B
4 pasa H yMeHbllleRHe SiO; —B 1,6 pasa.

Kax yxe ormenanocs BHie, 0CaaK# NOJOBOAHON M pycaoBol
danuil MePUrIRNAANLHONO THNZ AAJOBHA BRAENAIOTCH B LEAOM
TOHMKEHHBIMH N0 OTHOWIEHHIO K (anram HOPMAJLHOTO aJIIOBHS
KOHUEHTPAUUAMH MUKPOS. TOB H Bapna-
nufi UX conepxKaHuh.
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TaGnams 39
TpHuaTA ® eeHCEMbCTHE OT BanRAMmNOR O6CTAHONKH

K3O0:Na,0 CaO:Mg0O be Al;04:N2, O
077—4,3 | 0,11—1,3 0,17—1.,87 1,16 15,83
) “Tosr ~0.46 0,19

— 15,00 0,13 —12,23 0,02—6.42 0,28--59,79
—® T1% 0,3 15,54
. 1,20—7,6¢ 0,18—3,15 0,19 —0,8 4,26 22,27
PR s | e®m | TTna

Mo auddepenuuanus 31eMEHTOR B MOPARKE YBEUYEHHA KOH-
UEHTpalHA 3KeCh MOXHO BLHLAEIHTD (anHaNBHu paa fas Cr i Ni:
Py — — IT i, Zr, V ne-
CKOJIbKO H3MEHUYHBO, OAHAKO oCaikd PyCnoBok dauvn -(xak u y
aJMIOBHs HODMANBHORO THNA) XAPAKTEPHIYIOTCH MHUHMMANLHHMA
HX KOHueHTpauhamn (rada. 40).

Ha ocHOBe re0XHMHYECKHX LaHHbIX, H3AOKEHHEIX B npeasiay-
miefi TaBe, HA Haul BIrVsd, AOVAKHH GHTb BHAEAEHB NPOAYKTH
6a3aBHHX COPH30HTOB AJJIOBHA Kak OCafZKn ocoGok dauun —

O MaTepHana B XaHHOM Ciyuae
HaCTO COuETaeTeH C TYGOKAM PaIMHBOM HOBOTO KOMIVIGKCA MO-
PONL K OT/OMeHHeM TANEUHOTO MATEPHANA M KPYMHOFO IecKa,
0BOTalleHHHX TAKEALIMA MHHEpaNaMH, ¢ KOTOPHMH MOTyT GHTD
CBSA3AHHE POCCHINH.

Taganua 40

PacopexesXane MEKPOSACMEATOB B OCAAKAX daumii mpnrauuuanmnm
" aamons 11 Banmodimexnofi veppacu Muenpa, n-1073%

Daumn Konee| m | ma l N v | ze
Yempe p. Mapoangu
Tonosoxen 10 8 (186 1,6 [ 0,6 | 3,8 | 20,4
Pycnonas 2 2l (12,611,003} 18 5,8
Pasumsa 1 48 |186] 222222} 7,7
. Pacasym Opuuanexozo paons
Tonosonesn 4 46 1205{09 (03 | 1.716,1
Pycnorad 4 30 35,0109 07|07 |47
Pagwrpa 2 45 (46,0 1,2 | 0,6 | L4 [ 7,0
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Y daunu p no pycrosofi da-
LHH HECKOMBKO KUXKe KOHUEHTDAIKE Si, Fe H BHIHE KOHUCHTDALKH
Al Yro xacaerca Ca, Mg, K, Na, TO X MOBELeHHe (noBblDEHHE
HIH HOHHXKEHHE KC i) e CTeneHx
©TCH X4PaKTepoM p u no-
pox. Kak npasniio, B ocazikax Qaiiuu pasMusa KoHnentpaunn Ti,
Cr, Ni, Mn, V nosrimeHnse. Basa:mue TOPHSOHTE! HOPMAJLHOTO
2/I0BHSL YETKO BEL KOHIEH Ti, Cr,
Ni, V 1 apyrux siaeMeHnros (cu. Tan. 16). B sTOM OTHOmEHHH
H0Ka3aTeNbHH 1aXe CHEKTPOrpaMMH paspesa A. Bpommoe (cu,
puc., 6), Tae dopm 6a3agbHBX T
B YCAOBHAX pasmuaa OTHOCHTE/IbHO ozmopom-lon necuanof Tos-
wu. Y AEePHIAANHAJBHOIO aJJIOBHS STH FOPH30HTH BHIPaXKeHH
PaSAHYROH CTENEHBIO YETKOCTH: Y MIALHOAMIOBHAMBHEX OTAO-
iKeHEl onu ocofento yetkve (pasmus Mexay I n IV nauxamu
paspesa . [Bopen); B ToNlUe OZHOPOAHHX MECUAHHX OCAAKOB
HONOBOMMMIX (auuit — MeHee OTUETIHBHL (CM. pHC. 5).

Yyer cneuurku cocraBa q:al.u—m pasuMsiBa HMeer Ba)KHOe

pIp AIOBH-

aJbHbIX TOJHL, nsyqaeuux l'lCl ﬂaKHHM GypEHHﬂ npu onem(e fa-

JICOTeOXHMHUECKHX O JHTOrEHEsA; Y ApPeBHHX

TIMTAIOIIHX {TPOBHHIKM, MCTOYHHKOB H NyTeill CHOCA MaTepHana;

M reHesuca 1orp AQNHH, Y4acro

HMEIOIHX chO)KHle npupony @opmuponaﬂnn, a TaKxe NpH No-
HCKe NorpeGeHRAIX POCCHIEd,

OT THRA AJmi0-
BHA. Bonpocu JAaHHOTO BHAA nﬂd)d)epenuuauun 3J1EMEHTOB B 4J-
JIOBHAABEBIX OTAOMKEHHAX paspaGoTaHal HoKa clabo. B. C. Jly-
seBliM (1967) noxasanbl PasAHIMA MEXKIY PABHREHLIM H FOPHEIM
anmioBreM. [lepBrifi THI OCAKOB XaPAKTEPH3YETCH BHICOKHMH CO-
JIepXKaHAAMH KpeMHe3eMa H Ma/biMi IIEHO3eMa H OKHCAOB KaJlb-
IHsl, KOHIEHTPAUMH OKHCel KeNe3a H MATHHA MMeloT OaHsKHe
3HaueHAN; BTOPON, HAOGOPOT, — BHCOKHMH coxepanmaMn Al
Ca u MaauMu Si; XOTA COOTHOIUEHHSA OKHCell JKeJesa ¥ MarHHs
31eCh HMET GJaH3KHE , HX Hble
B 2—2,5 pasa Bulie, YeM PABHMHHOFO ANMIOBHA. DTH PANIUHS
fis} TI0. B

P C QOpMHp

TEeCKOB Yy MOPHbIX H MOHOMHKTOBHIX ¥ PaBHHHHBIX pekK, ¢ HEOAHWHA-
KOBBIMH COMEPXAHUAMH IAJEUHHKA H THXKENHX MHHEPAIOB, ©

pasHoli CTENEHBIO BLIBETPEIOCTH H COPTHPOBKH MaTepHaia.
Nepurnammansneit ammopnit Teppatopun BCCP no cpasne-
HHIO ¢ HOPMaJbHEM (Tabul.-41) XapaKxTepHSYeTcA NOHHMKEHHEIM
§i0., — Ca0, MgO0, K:0, Na;0, uto
CBOACTBEHHO TAKNE 0CALKAM OHOTO H TOTO XKe JHTOJOTAYECKOr0
COTTaBa M BO3pacTa BOPMAJBHOIO H NEPHIVISNHAJRHOTO a//IIOBHSA
(ra6x. 42). Ha naw B3rASA, 9T0 CBA3AHO C TEM, YTO B NEPHIVIR-
UMAMLHEIX YCJOBHAX NPEAMYHECTBEHHO HAKAIMBAIOTCH TOHKHE
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6ct

Cpeannil xummwecxnfl €OCTAS NECNOS B 3ABNCHMOCTN OT THRA AAMOSNSN, %

Tabanua 41

h;,

$0,

810, | AlO, | Fe,0,| Co0 | MgO | K0 | Nayo n.n.g. Astop

Topruit 119 173,37|13,08[ 2,02 ] 4,81 | 1,03 2,57 0,06 | 1,07 | B. C. Jlynes, 1967
Fopuo-pasannusiil N 118 185,78| 6,8111,9311,71 ] 0,97 1,72 0,021 1,51 »
Pasuuunui 240 |93,77| 2,21 0,99 | 0,74 | 0,38 1,42 0,58 | 0,74 >
Heasrosu 10 197,14} 0,831 0,27 /0,39 | 0,13 | — -— — — | B. A. Kysuenos
Hopuamunuft

Baccefin [Tpunaru 100 [95,42| 2,1510,73 | 0,3¢ | 0,26 | 0,33 | 0,26 | crean| 0,52 »

Baccefin [lsenpa 133 [90.18] 2.66| 1,16 | 0,74 | 0,38 | 1,18 | 0)62 [ 0,15 | 1.52 »
Meprasusasbauh 40 |89,23)] 4,62)1,39]0,77] 0,38 ) 1,40 0,65 | 0,03 | 0,48 »

Hecxn 263 {78,66] 4,78| 1,085,682 |1,17] 1,77 0,07 | 1,64 | F. W. Clarke, 1924

Tecxu Pycexoll naargopust 1474 68,51} 7,87| 2,73 ] 5,92/ 1,93] 2,67 0,64 | 3,17 | A. B. Pouos u ap.,

Yersepruunbic necyantie NOPOAH 1963

Pycckoll nastgopuss 640 73,58] 6,55{ 2,10|5,23)1,9¢] 2,3 ] 0,30 | 0,06 | 2,22 »
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Tadauna 42

Cpeanni cocTas Bep: p1
oTaamenmii Gaccedna Anenpa, %
Bospaer | ocame | K902 si0, | Fe,0, | A10, ca0 KO | Na,O| .
Hopxasououl astosud
Q@ Tlecox 62 | 90,42) 0,71 § 3,22 (0,54/0,31 |1,06;0,43] 2,24
3 Cynmecs 10 | 83,921 1,62} 6,02 0'5|0521,63060 4,17
Q! Tlecox 10 (92,71}10,85 | 2,98 |0,43(0,11(1,21{0,39] 0,23
3 Cynecs 12 | 82,741 1,73 | 8,82 [0,62/0,58 [1,77) 0, 166 2,24

Hepueanyuasoneil asnwsut

Q; Tlecox 17 187,77 140 5]2 1020,441;‘44069 1,19
Cynecs | 22 176,30 | 2,1 56 1,3011,02)2,36) 0,86 6,82

TIECKH H CYNecH ¥ NpH GHCTPOM 3aXOPOHEHHH MaTepHala He NPo-
HCXONAT 3HAYATENHON AnPepenuuanun KapGoHATOB, KaK STO
HMeeT MECTO NPH TeIIOM KAuMate. B To xe BpeMs mo coxepka-
HHIO XOMIIOHEHTOB NEPHIVIAUHANLHLE 2JM0BHH GIU30K K COCTABY
kaK pasHnuHOro (FesOs, CaO, MgO, Kq0, Nay0), Tax # ropso-
pasuunHoro THRA (Si0;, AlyOs, SO5) anmoras. CocTar HOpMank-
Horo tHna aamosuf Saccefina dnenpa u Ipunaru cootseTcrByer
coCTaBy PaBHHHHOTO THNA aJJMIOBHA, ycraHosmenwomy B. C. Jly-
HEBHIM.

Yro Kacaercs LeAbTOBOTO aAMOBHA, TO €F0 CPABHEHHE € ApY-
THMH THEAMH HOCHT B Mepe NpHS. xa-
paxTep, TaK KaK OH Ha 'reppmopnn BCCP mpencras/ien oaurole-
HOBBIMH OTAO0MEHHSIMH, HMEIOUIUMHA CBOKO naneorenrpaqmqecxylo
cnenuduky aurorenesa. OXHAKO O BLILEANETCH MAKCHMANHHBM

¥ pesko — I
OKHCIIO XKENe3a, KAIBUAA B MATHAA,

CpaBHeHHe TEPHIMIAURAIBLHOTO, HOPMAJBHOTO H_JEALTOBO-
ro aanwosus Tepprropun BCCP ¢ naHHHMﬂ ¢. B. Knapka,
A. B. PonoBa K IPyrux Tepp! -
Ky @J/LTIOBHS BHe 3aBHCHMOCTH OT ero THIE 06OramenHoCTb
$i0, B peako moamxennse conepmannus AloO;, Fe,05, CaO, MgO.

B riase 11 oTMeqan0ch, 9T0 NepATAANHANLYLIE AJTIOBHA Bhl-
KeasieTCA 1O CPABHEHMIO ¢ HOPMAJILHHM NOHHKEHHO! KORBRHTPA-
nuefi OB ApY Manod HX BeJIHYHH; YKA3H-
BANHCh PA3MHUHS OCANIKOB NAHHHX THTIOB 4AMORMS 1O COCTABY
BOJAHHX W COMTHOKHCABX BHITAMXEK. KﬂK TI0K232H0 HHXKe, B HOBO-

X Keuesa aNMoBHA PE3KO HOBHIIAETCH
Kosuempauna Cr, V (cM. Ta6a. 62)

B meil rase P G oxap 7 pas-

amens K Ta/LHOTO pedHoro JMTOTEHE3a N0
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OTAE/LHHM Daspe3aM, BLIGIEHH TeOXHMHYECKUE KPHTepHH IS
uX pasfeicHus. B mocnesnee BpeMs NozjoGHmE HccrefioBaHHA
THIOB H GalHil 0CajAKOB NOJYIa0T Bee GOAblIee PA3IBHTHE, oco—
GeHno no pasp ‘Ke KPUTEDHEB
MOPCKHX ocam(os Hanpuawmep, M JI. Kefirom 1 3 T. IlereHcom
(1961) UTO B TIEHCHJ dopmanun np
#ble CAAHIH (oTAar ¥ ¥ ) mo cpasHe-
HHIO C MOPCKHMH GenHee B, Li F, Sr n Gorave Ga ¥ Cr. Umu
cosmecrio ¢ E. JI. BRABsMCOM (E T. Degens, E. G. Williams,
M. L. Keith, 1957) nokasana BO3MOXHOCTb HCITO/IB3OBaHHa B, Rb,
Ga 1a9 pasfeneHun YKa3aHHBIX 0GCTaHOBOK H TEHETHHECKHX Cro-
coﬁon JIHTOTeNesa,
H. ®. Wlaun ¢ cm-pynﬂnxamn (N.F. Shnmp o np., 1969) rak-

Ke TI0K23a7H Ay BIX eJIeit.
Konuenrpauun Cr, Ga, Nl V, no nx uHeHmo, He BCeraa Moryr
GbiTh HHAHKATOPAMH NPECHOBOAHHX B MODCKHX CPeR H T. 1.

Kak sHIEM, B PELICHHY 3T0TO BONPOCA HET MIOKA OHO3HAYHOTO
orseta. 1o HALHM NpeACTABAEHHAM, HAXONKA YHHBEPCAJILHONG
KpHTepHst (MOROGHO GOPY), BHIHMO, He BCEra BOSMOXHA H IIo-
3TOMYy uenecoofpa3na paspaboTKa MeCTHHX KPATEPHEB, KAKOBM-
MH MOTYT GbITb: COOTHONUICHHS MHKDPO3/IEMEHTOB, COCTAR BHTKEK,
TIOTVIOWIEHHOTG KOMI/AeKCa MOPOBbIX pacTBupoB H ApYTHe T'€0XH-
MHYECKHE OCOGEHHOCTH OCa/IKOR. .

AuddepeHuHaLNA 3MeMEHTOB B 3aBACHMOCTH
OT COCTABA OCAAKOB M HOBOOGPAIOBAKHKA

JAnddepenyuanun aneuewros N0  JHTONOTHYECKHM THIAM
'0B B 3aBHCH-
MOCTH OT nn’ronomuecmx ‘OcoferHocTedl OCATOUHBIX TOPOX He-
caepopanucs H. M. CtpaxoBuiM (1957) K. Kpaycxongom (1959),

. . Bruorpanostim (1956), K. H. Jlykawesum (1958—1967)
W ap.

Pacnpe}ze.ﬂenue 3NEMEHTOB B PeuHHX ocagkax BemopyccHy B
uenoM 3a
PALY MECOK — Cynech — CYI/IHROK — INIHHA, B KOTOPOM o’meqav
ercst H KOHUEHTpaunit
Si u Bospacranre Al, Na, K, Ca, Mg TIpHMEpOM MOTYT CTYIKHTB
COCTABbl COBPEMEHHWX OCaZKOB pex Gaccefina [punaTa - u Huen-
pa (puc. 22 Ta6x, 43). B 7o e BpeMa oTMeualOTCA TPH OCOBEH-
Hocri: 1) 6 b 1 I
CTOCTS NPHNATCKHX OCAlKOB MO CPABHEHHIO ¢ AHENDOBCKHMHU [t
COOTBETCTBYIOIIAX JIUTONOTHYECKHX pasﬂocmx), uTO OGYCJIOBJICHO
cneldpHKol TPHHATCKON NHTAOME! NPOBHHUME; 2) HexoTopoe
pasanuie B GOPMaxX KDHBLIX PACIPOCTPAHEHHH IREJOUEH, B Gac-
cefine JlHenpa C €ro p NBTA0WMHUX pac-
TpeesieliHe JEMENTOB B PeNHEX OCAAKAX IO PACCMATPHBAEMBM

15 3ax, 204 161
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Puc. 22. Pacnipenicaeine MaxpoSACMEHTOB B COBPEMEHHLIX PEUHMX ocaaxax Gaccefina JIHenpa B 3aBHCHMOCTH OT HX AHTOJOTHH: |
1~ Si0s, 2— Al4Oy, 3— Fes0y, 4— Ca0, § — MgO, 6 — K0, 7 — Na,O; ocanok: a — mecox, § — cymecs, 8 — CYrJIHHOK, 2 —
ranua, 6 — un, Hawox, € — topd; Gaccehnul: [ — Muenpa, // — inenpa c npuroxams 6e3 Mpunstn, /17 — Tpunarn

.
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Tabanua 43

Cpeannii XEMMUECKHA COCTAR ANTOAOFHYCCKHX DAdnOCTedl conpeMennsix
pennmx otiomeruli Saccefina [luenpa u fpunsta, %

Geanoic IK,‘,’,f‘o;“ 50, {Fo,04 m.o.l c-olM,o %0 N0 505 | mmn
Baccein Jlnenpa (6es HMpunnmu)
Tlecor 127 190,25(1,54( 3,830,481 0,09(1,35|0,50( 0,08 | 1,47
Cynect 25 |79,40]3.39| 6,48[0,77]0,22]1,76|0l60] 0}2¢ | 612
Tma 12 168,30{5.29{10.10| 0,93/ 0,30| 2/36| 0,80] 0,36 | 10,10
¥ia 6 |8s67(1,37| 3,92 045} 0,05{1740|0}80] 0}21 | a.82
Hannok 8 [65,23]3:44| 71411514 0}30] 1,38 [0,70] 0,78 | 18,75
Topdy 6 |39,94]1,73] 4}02]2]12]0;15]1,00]0,30] 1,10 | 50,30
Baceeiin Mpunsmi

Tecog 208 |05,95/0.72] 2,08]0.3810,5¢0,05 0,03 enemss] 0,14
yaech 23 |85,14{4,75 | 4,5810,690,350,60,0,03{ » | 3,27
Cyrmasox 6 |82.07 (4,50 | 6.22]2,36/0,99(1:30|0,54| 0,09 [ 4:83
Tinua 10 [76,68(4,44 | 7,10(2:30]0;95(1,58{1.00 008 | 5,39
Ha 21 |85,69(1,86 | 5,35(0,81/0,21(0.65]0,42| 0,18 | 4,80

THIAM B pAAe MeCT YCJIOXHARTCH 3a CYeT pasMblBa pesko oTnHY-
HHX 110 COCTABY NOPOA (HSBECTHAKH, 1ECCHl H AD.}.

C p INEMEHTOB OTMENAeTCs
Ji OPFaHOTEHHOTO PAJA WAH M HAMAKH — T0PQ: yMeHbllieHHe
COllep)K&HKﬂ 8i0,, K0, Nap0, Bospacranue - KOHEEHTpamuy
Ca0, M

B psmy TNIECKH — CYNeCh — CYIVIMHOK — IMHHA KOHUEHTPALHH
60. Ba MHUKDOS. TOB BO3PAcTaloT. s COBpEMEHHEIX

PYCIOBHX ocankoB IIpHnsATh, no HallMM AQHHEM, XH(gepen-
LHaUHA NEMEHTOB B YKa3aHHOM PARY MMeeT CAeRyIollHe mOKa-
saTequ (npmmuax KOHUEHTPANHH SH€MEHTOB B IleCKax 3a I)
mias Ni—1:8:7:15, Co—1:3:25:85 Cr—1:37:35:6,
V—1:21:66:166, Cu—1:37:92 57 Mn-—1:08: 97‘

11,2, Ba—1:44:82:94n Ti—1:3:34:32. KuHuequalm;l
Mn 1 Cu B rHHAaxX HECKONLKO HMXe, UeM B CYrIdHKax. Pacnpe-
DeAieHHe MEKPO/IEMEHTOB B HAOBEIX OCALKEX TO XK€, Ur0 B MAMHAX
H CYTJIMHKAX,

A AT {1964) na# noii Mpunary
OTMeNAeT yBenHueHHE KOHUEHTpAUMA B PARY TECKH — AJEBDH:
TH COOTBETCTBEHHO (f- 10—750 Ti — 10—100, Zr — 25—35,
V—1-3, Ba— cnean —30, Ni 1 Cu — caenst —1. Bansxoe 5oa-
pacTanke KOHUERTpAnmA B naﬂHou PANY OH YKasHBaeT Aast ocaf-
KoB P
Jlﬂenpa, flecins B Ok, ﬂﬂ¢¢epeﬂuﬂauﬂﬁ sneMentTos B mec-
K4X M aJeBPHTAX CBASHIBACTCH HM C TPAHYJIOMETPHUECKEMH

1w
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0cOGeHHOCTAMHA OCaKOB KaK B npeaesax OTJeJbEHEX Q)au!m, Tax
¥ B IpOduie peuHol NOMHHEL

06 3a i 3/eMEHTOR B
YKA3aHHOM Sl TOABKO BEAHUHHON MeNMaHOTO AHAMETDa He-
JOCTATOUHO: HEOGXOLHM YUeT COACPIKAHHA OPrAHHYECKOro Bellke-
ctBa, B 6 BE CJYU4eE B, 0CA HEOTHEMIIeMORt Co-
CTaBHOM 4aCTBIO OCaAKa, BO_KOTOPOTo ¥y (Y
YMEHBUICHReM PASMEpPHOCTH WacTHU. Biusime opraHHueckoro be-
INeCTBA, HAXOAAUIEIOCA KakK B paCCEﬂHHOﬁ, TaK ¥ B KOHHEHTPHPO-
BanHol QOpPMe B Qcajke Ha AudhepeHuHaNHIO MHKDOSJEMEHTOS
B AMJIIOBHaNBHOM JIATOTEHE3e OTPOMHO. C HMM CBA3QHO KOHIEH-

3, B HJax £ T ux

6kt & aKKyMyZALRK (DA AATEHETHYECKAX M STATCHETHYECKAX
TIpOUECCAX H T. A. TaK, B HJI&X MO OTHOLIEHHIO K TIeCKaM CtemneHsh
xouuentpauny Ni cocrapaser 2,5, Co—5, Cr —4,5, Vu Cu—7,
Mn—2, Ba—5u Ti—25 pasa. B coBpemeHHbX cTapHuax
ﬂﬂeﬂpﬂ COAepIKaHue MPIKPOSJIEM&HTOB B NeCKax H Hjiax COOTBET-
crBentio  cocraBager {(n-10~%%): Ti—6—60 (cpenuee 20)
n 30—209 (106), Mn —1—8 (4,7) u 10—80 (23), Ba — 10—20
(13) u 20—50 (30), Zr — caenn — 6 u 10—20 (14,6).

Bricokas crenenn Kokuentpanuu Cu, Ni, V, Ag, Pb, Ge u
IPYTHX SAEMEHTOB B OCAAOUHMX Hopofax ofbacHnercs K. Kpayc-
xondom (1959) Takxe HanNMuHEM OPTaHHYECKOH coCTaBAAIIel
" CBA3AHHOM ¢ Heit * afcOpOHHel, XHMUMECKHM COOCAXNEHHEM,

METa/IopT XC DB M HaGupa-

TeanHol AKKY MH.
MaKcHMaaBHOe KOHUCHTPHPOBAHNE MEKPOINEMCHTOB B PEUHBIX
ocaKax TeIAMH ¢ TARHU-

CTHIM Ma-repmancu Taxk, A. M. Kponages (1958) B wersepruusnix
raunax [Ipeaypanbs oTMeuaeT KoHueRTpaumy (1-10-2 %): Mn—
11—76 (cpemnee 50}, V — 10—16 (13), Co u Pb no 1, Bricokoe
COZlepIKAHHE STHX 3/EMEHTOB OH O6DbACHAET aicopGuned ux H3
PEUHBIX BOJ THHHCTHIMH KONIOHZAMH H MHHEpaJaMH H CHOCOS-
HOCTBIO OGPASOBBIBATL B MOCHEAHHX NPOYHEIE CBAZH €O CTPYKTY-
pofl TANHHCTOrO MHMHEpana nNYTeM H30MOPYHBIX 3saMelleHH.
W. 4. 3xyc, F. I. Unpnuokas (1958) nas an.vuuana.uhnux TRy
Benrop 0 pyAHOro paifona

p P ros (n- 10~ s%) Mn—14,
Ni—14, Co—1, Ti—68, V—7,Cr—9,Cu—22 Ga—1u
Be — 0,8. Bricokan KOHUEHTPAUHT MHKPOSACMEHTOB HMH CTABUTCSA
B OPAMYIO s 0T I0T! X cpolicTB
TMIMHHCTBIX MHHEDAJOB.

CBS3HBATH MOBHIUEHHE KOHUGHTPAIHH SMEMEHTOB B IIHAAX
TONbKO ¢ AACOPOUHMeR TIMHMCTHIME MHHEPafdMH HELOCTATOUHO.
KoHIEHTPATOPaMH 3AeCh BHCTYNAIOT TAKXKe pacceqsHoe OPraHu-
Heckoe BELIECTBO, KOMJIOHIHHE COGAMHEHWS jKeNnesa, KpeMunus X
AOMUHHS.
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Ci TOpaMH 3. B JIHTOJIOFH-
YECKOM CMEKTPe PeyHHX OCAMLKOB BHCTYNAIOT KeMe3Hbe PYAL, ay-
roBHe (pocdaTh, MEpreaH u T. A.

B JIHTONOrHYeCKOM PAAY PELHLIX OCaAKOB /A MECKOB Xapak-
TepHBl OOBITHO MHHHMAJbHHE KOHUEHTPAllHH PeIKHX M paccesil-
HHIX 3aeMeHToB. OAHaK0 K PYCAOBEIM NMECKAM IIPH ONPEjeNeHnbx
YCAOBHAX MOTYT GHITh MPHYDOUEHM DOCCHUINBIE MECTOPOMCAEHHS
Ti, Zr, Ay, Pt, Sn, W B apyrux saemeuroB. [loBblueHnbe KOHLEH-
TPAUHH HX B OTHX CHYYafX O6YCJOBNEHH KK COCTABOM PasMbl-
BaIOMHK NOPOJ, TaK H MPOLECcaMu annmsnanbﬂoﬁ Anppepennna-

unk. B PHIX CTyYanx 30M0Ta H
NAATHHE! SBASIOTCH NAOTHKOREE FAHHEL d’aK’l‘Ophl pacnpenene}mﬂ
HeHHHX MHHEPA/NOB B pOCCHUAX paccMarpupaiotea 10. A

Baan

Sunnm (1956), B. C. Tpopumorsm (1960, 1961), K. 28 .)’IyKaure<
sEm (1963, 1968) u ap.

+ PaccMaTpusas JHO(eDeHLNANHNIO NEMEHTOB B DEYHBIX OCai-
Kax, HeDBXO}lHMD NOAMEPKHYTL TPH DCDGeHHOCTH, KoTophle HE
BeeT/la YYHTHBAIOTCS NpPH NONCKOBHX paboTaX. Bo-mepselx, npn
COBpEMEHHOM YDOBHE TCXHHKH 060TaHIeHH HCTOYHUKOM ﬂDHyTI{Oﬁ
IIOONV-IH MOTyT 6HTh NMECKH C HHXKEKJApKOBHIMHE KOHUEHTPAUHAMU
Zr, Ti, Th, Pt, Sn, W u apyrux snementop. Bo-sTophix, B 0Gora-
UIeHHA BNEMEHTAMH TeX WJIH HHBIX JHTONOTHYECKHX THIOB PEYHBIX

OCaNKOB yuacmym HE TOJBKO MEX: , HO W

MH BeluecTsa (BTOD! oborauienne
3080TOM m-padoraﬂuux poccsmeﬁ HT. n) B'rperbux, BaMHE
TNOBTOpHEIE MaTepnana

Aas Q)menposax-msl poocuneﬂ (otSorﬂlueHHe A&JIbTOBOTO  AJLIHO-
BHS B SMPHOPEKHO-MOPCKHX YCJOBHAX — POCCHINA  MuHe-
PAanoOB HMPKOHA, THTAHA, TOPHH, PEAKO3EMEJBHEHX 3/1EMEHTOB
HT. A). .

n 3AEMENTOR B FpanyaOMeT-

p cnexrpe Pacnp 9JEMEHTOR B JUTOIO-

T PARY TECHO ¢ Bx nuddep Heil B rpany-
cocrase

nuq;q;epeﬂuuaunn NpeACTaBAAIOT GOMBIONA HHTEpeC xmx U3YYeHHs
GOpM TepeHoca H AKKYMYJSLHH SJCMCHTOB IPH A/IOBHANLHOM
JlMTOTeHeae.

Obumefi HANPABTEHHOCTHIO M3MEHEHHS XWMHUECKOro coc’rana
PeuHbX MECKOB B CBASH C MX TPAHYJOMETDHICCKUMH CBORCTBAMH
ABaf€TC MpsAMas SABHCHMOCTh Konumentpawdi Si, Na Ca;n o6-
parias A), Fe ¢ yMesbluenneM pasMepHOCTH 9acTALL B sabucu-
MOCTH "OT €OO" sTa
38KOHOMEPHOCTh NO-DAIHOMY HPOABIALTCH B ocamKax,

CoCTaB rasleyHHKOR H TPABHA B GOAbIeR CTENEHH 32BHCHT HE
OT MX BEJMUMHMW, a OT nerporpaduyeckux ocoGeHHOCTeA 0GAOM-
KOB ¥ OKA3BIBACTCA PEIKO PA3/UYHEIM NIPH PA3MbIBE PEKOH HaBep-
JKEHHBIX, OCAROUHEIX MJH MEeTAMOP{HYECKHX OO,
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TaGanna 44
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B cocrase necdaHOR 9aCTH TFpaHYJIOMETPHYECKOTO CINeKTpa
KpeMuuil o anto-
MBHHE ('ra6.71. 44), TOCKOJIbKY HX T/IaBHHIMM MAHEDAIaMH 3aech
BBEICTYNAIOT KBApW H NOJeBHE mnaTh. B Gacceitne Juenpa B npe-
nenax Benopyccru Bo dpaxumsax 0,1—0,05 #x PeuHBIX OCAAKOB
cocpegoroseno xo 93% KBapua u 14% NOAEBOrO mnata, T. e. 10
89 u 15% B pacuere Ha NOPOAY. AHANOIHYHAR KAPTAKA XapaKTep-
Ha J7 MHOTHX DaBHMRHHX Dek Pycckofi maatdopmut n Cubupn.
Opuako ans orfensibix pek Kapkasa, Cpemseli Asiy u Apyrax
palioHOB C MIMPOKHM Pa3BHTHEM KaDGOHATHHIX NOPOA B pacipe-
LeJeHHH 3MEMEHTOB N0 (PakuusiM 0CajKa OKasblBAIOT IHAYH-
TelbHOe BJIHAHHE KapPGOHATH: KabUHA H MarHHA.

B ragHACTOR §acTH CMEKTPa ONpeleNsiolEMH Apaslorea Si
% Al. MiaTepecHO OTMETHTB, 4TO COIEPIKAHHE KPEMHHA XOTH A Ha-
HaeT ¢ yMeHplieHHeM PAIMEPHOCTH YACTHIL (UTO CBA3ANO ¢ YMeHb-
LICHAEM Kouuempaunh KBapua), Bce e Bo dpakuan <0001 mm

3Ha! HuM. Kak T nawa (B. A, Kys-
HEnos, 19656) u apyrue uccaenosanun (E. B. Apusywxana,
1939), 310 CBA3aHO He TOJNBKO ¢ FMMHHCTHMH MUHEpaIaMH, HO H
KO, MH
p P

Tamenas GPpaKuHA annioBHA Gaccefina uenpa n [lpunara
XapaxTepu3yercss COOTBETCTBEHHO CJCAYIONINMEA COICPHMAHHAMH
MakpoxkoMnosenTos, %: SiO;— 25—31 » 252, ALLOs— 12,7—15,7
u 11,1, Fey03 —9,4—16,2 u 11,7, FeO—186—199 n 192,
Ca0 — 4,753 ¥ 40, MgO—4.4-52 u 34, ;0 —0,2 1 02,
NagO — 0,4 n 0,3. P TOB [10
HMeeT PR ocoﬁenuoc'rei (Taga. 44) 1) nx xonuenrpannﬁ or
¢paxuni 0,26—0,1 k 0,075—0,01 mx 3aKOHOMEPHO yBeJIHUHBA-
€TCS, 4TO CBA3AHO € POCTOM BHXOAA TAKENHX MHHepaios; 2) pes-
K0 MOBHIIEHO coAepxakue Mn, Cr, Ni, Pb, Zn, Ba u Ti ot ¢pax-
uap 0,1—0,075 x 0,075—0,01 s, 510 06ycnoBACHO yReaHueHHEM
crenern xgunen-rpnposaunx PYAHEIX Mnﬂepa.vma B RoCAenHed

cna, aae-
Mem‘nn B0 qvpaxunﬁx 0,005—0,f 001 4 Metiee 0001 MM, YTO CBA3AHO
HaXoXJe-

mm sneuemon B THACTHIX Munepanax. ‘B nocaeaHnx ABYX ¢ipak-
HHAX BHICOKH KOHHEHTpauuu TOB 1O ¢
$paxuusMn kpynnee 025A0 L as {rze oxn WaXOAATCA B dopme
cocron-

HHH B noponooGpaayloumx MHHEpaJax — xnapue. noJeBbX wna-
Tax, CMOLAX H Ap.).

Pacnpenenensie PamHOAKTHBHKX 31€MEHTOB N0 (PAKIHAM B
FOJIOUEHOBOM 41 BepXHeuerBeprauioM aaniosnn BCCP xapakrepn-
3yercst CAEAYOWHME BeJnuuBamu: aaa U — 10, 10-49% o dpak-
iy 1—0,25 ma n 2,6-10-49,—0,25—0,01 ms; maa Ra —or
(0,2—0, zs) -10-12 22 Bo dpaxuuax i—0,10 s#x o 0,57.10-12 —
0,1—0,01 s («T'eoxuMuyeckne npoBHELAH...», 1968).
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Han ocapkop uerpepmauHOd ToamM Benopyccum cxommoe c
a/MIOBUEM pacnpefieNcHAe NEMEHTOB DO TPAHYJOMETPHUECKOMY

CIEeKTPY ¥ Jneccos M uio-
BHOIIAHAABHBIX TICCKOB (d‘eoxuuuqecme NPOBHHIKH...», 1969).
Ananorndnsie TOB B

JIeTKUX (PAKWHIX OTMeueHbl ISl HIEOTEHOBOTO a/OBHs Pa3pesa
)KHTI(DBH'{EH Tax, KOHUEHTPAUWH 3/1eMEHTOB BO3PACTAIOT B PAAY
¢Gpakunt 0,25—0,1; 0,1—0,075 u 0,075—0,01 s# B cpex-
Hem no 26 npoGaM (n 10~ 30L) COOTBETCTBEHHO: ANA THTA-
Ha — 21—25—50, wmaprawua —2,2—2,2—34, xpoma — 04—
1,7—1,7u 1 A

Bna anmosrs GaAn3kHe 3aBHCHMOCTH XHMHUECKOro ¥ TPaRy-
JOMETPHUECKOTO COCTaBOB ycraHoBaenw B. C. ghenum {1967)
no pexam [pnypanbs u npxmx teppuroprit CCCP, E. B. 'pomo-
Boil (1953) aas Howa, M. Fararoaesoi (1959) aas pex Hepno-
Mopckoro Gaccefna,

OcHobHbE KOHREHTDAUHH MHKPOIEMEHTOB MNPUXONATCA Ha
TAKENYIO PPaKIHO © YAeIbHBM BecoM>>2,29. KoHmerTpupoBa-
HHE S/CMEHTOB PYAHBIMH MHMHEepaJaMy NPOABJASETCA HPKO. NPH
CPaBHEHHR UX COflepXKaHull B TSIKENHX N Jerkux $paxunax onHol
H To# e pasMepHocTH (Tabn. 45).

U3 Tabauun Bupko, w10 copepxanue Cr, Co, Ni B acconua-
UHH TAXKEJABIX MHHEPANOB 3HAYHTEABHO BHILIE, 4EM Yy JETKHX;
2t Mn u Cu He HaGnomaeTcs Takux pasawunii. B accoumanuu
TAXENHX MHHepasoB JlHEempa YCTaHOBMCHE CleXylONIHe. KOHUCH-
Tpauun OB N0 AAHHHM y 20 npo6 (Taba. 46).

Caefieuust 0 coctase q)paxu.uu Meree 0,001 sa npHBeeHb
Huxe (M. Taba.-

AHHBE P no & M B HacTo-
snjee BpeMHA BCe u.mpe HCHOJBSYIOT HPH pemeHun T€0/IOrUYeCKHX
H peuHElx ocankos Kamamw

noxasal-m, 910 Cu, Pb, Zn, Ag 1 Ba KOHUGHTPHPYIOTCA B HeMar-

HHTHOR B accounauuun
TSKENWX MHHEPAZOB OCANKOB H3 palioHOB  pPacnpocTpaHeHHs
Ta6auna 45

Copepmaniie MHKPOSIEMEHIOB B TAXEAWX M JErKux (paKuasx
COBPEMCHHMWX NCCTANBX 0CZAKOR pek Saccedina Npunsrw, 721072 9)

@paxuun, Hs cr Mo Co NI cu
0,250,1, . nerxas He o6u.—3 | 20—50 He OGH. [ue oGn.—0,6|1—5
THKeNaA 7—100 7-50 |ne o61.—0,9] 5-20 [3—5

0,010,075, serkas - | we o6n.—1 | 1070 | we ofn. e ofi;  {1—5
TAMeNan 730 7--30. | we o6n.—0,9]. 0,5-3 3,7

0,075—0,01, nerkan 37 10—100] ne obm. I(e o6 —0,7|I—7
Tokenan | 7—50 | 7100 ne obu.—2 | we otn.? [1—8
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Ta6aana 46

BHee B TAKENBEX
e COBpeMEHAWX ocaikom Jlwenpa, n.1073 94

paxans, sx Mn Cr Cu N Po v T Zr
0,56—0,26 100 72 17 9 .64 123 | 3000 | 3500
0,25—0,1 100 {134 | 10 5 [ 41 | 141 {3000 | 4000
,1—0,075 35 141 20 10 7 57 | 8000 } 2600
Spaknns, sn Y La Np Sn Mo ag | Ga "
0,5—0,25 15 8 3 - -1 =1
0,25—0,1 4 8 3 3 - - <1
0,1--0,075 3 8 1 2 15 |<0,1 1
TPaHHTOR M P BHCOKHE umeior Sn, W, Mo,

Bi, Nb, a pafioHOB pa3BHTHA OCHOBHHIX TOPOR — Nn, Co, Cr
{R. W. Boyle, M. Shafiqullah, 1968).

VinTepecHMe pe3yJbTaTH N[O PACTPENCNCHHIO SNEMEBTOB B
TPaHyJIOMETPHYECKOM CUEKTpe PeuHHX ONIOKCHHE NOAyHeHsl
K. ®. XockHHroM U ero yieHHKaMH npH haydennu pex Kopuysama
(Anrnus). YeranoBaeHo, uto pacnpenesienne Sn u W B ocamkax
P. MeHanzui1 onpeflenfieTcA He TONBKO COREPXKAHMEM TeX HAH
HHBIX (Ppakmufl, HO W PACCTOSHHEM OT pyng{x XA Makcn-
MalsHBe Snu W 80—
97 Mew *, npu s'rou HauGonbmas Konuem‘pauua oJ0Ba B STOl

YeTKO Ha p o 1,5 kx (K. F.G.

Hosking & np 1962) .
Conep)KaHne Sb, Pb, As, CuuZn po (paxumn 80 sew
SO npu ANNOBHR  MHHEpa,
300 B Kopnys.vme a Be, P, Zn, Sn, Cu — ana oxom-ypnnannn
TEPPUTOPHK PA3BHTHA HHT thas
anc (K. F. G. Hosking » np., 1963, 1964). B Maccnse Cam‘
Aycren opeonu poCTp .
LR Pa3HOCTAMH no)mepmaa—
JHCH HAIKOH KOHueH'rpanuei P u Bucoxoii — Be, ocratku adbdy-
3MBHOH KpPOBJH — IO MOBHUMNCHHHM cofepxanaaM Ni u Cr, a
30HH THAP NBHOR — o OTHOUIe-
umam K:Na B peunmx ocagkax, apenupyiouinx maccus (D. C.
Mitchell, Y. H. K. Migenyi, 1965). Ilo conepxaursm Li, P0s, Cr,
KzO B 370ii pakmAn PYCHOBEIX OCAAKOB BEAGIEHH ODEOJH pac-
MPOCTpaHEHHS NPORYKTOP BHICOKO- M HHIKOTEMIEpPaTYpHHX (as

* Qpaxuus 80 meu: (Menee 0,20 44) ABAACTCA OCHOBHOM IPH HIYYEHHH pey-
HHIX OT/IOKEHWR B (OHCKOBMX UeAAX B ANIIHH % APYIHX 3aPYOeXKHHX CTpaBax.
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MaccABa, NPeACTaB/eHHNe GHOTHTOBEIME H JHTHEBHMH (JIOOpH-
TOBLIMH rpanm-auu (J. Y. Lee, S. K. Olinze, 1965).

P TOB BO
ppaxumn 80 Mem ocayKoB XA u3yde-
HAS METAMMOTCHHSECKHX H TEOXHMHYCCREX TIPOBHHEHA TEPPH-
Topru  Cheppa-Jleone, XapakTepH3ylollielic sHauMTeNbHOM 3a-
KpHTOCTHIO TeppHTopuH jecamu (R. G. Garret, L. Nickol, 1967).

TloBhbienHOe  COAEPIKaHHE Cr B pequux H [I/LTOBHIX ocan-
Kax Sinounk OGHYHO Hee
0,075 ma (K. Shiraki, 1966). B panonax pacnpochaﬁeHHn rpa-
HHTHMX fIOPOA KOBUCHTPAWHH 3TOTC Y1EMeNTa B Hell COCTAaBATIOT
0,9-10-3, a ynpTpaocHOBALX — 10 42-10-8%. H. Asyma (Iljima
Azuma, 1964) mpumeHAn JaHHElE NO XPOMY B UETBEPTHYHHEX
PeHHX OCafiKaX ANA BHSCHEHHS IaneoreorpadHUecKHX YCao-
Buit 0. X« K xXpoMa ICA KaK To-
KazaTedb COfepxaHnft TAHHECTON - cocTamnmiomel B Ocagkax
{R: Moore, 1963) M HHIHKaTOp NMPECHOBOANHIX YCJIOBH{ OCaaKo-
uakomsienust (E. T. Degens u ap., 1957

O6obwan ranuntie no audoepeHUraUnn SNEMEHTOB b TPaRy-
JIOMETPHUECKOM CIIEKTpe peunbix ocaixos Beqopyccan m apyrux
pafoHOB, MOXHO CQOPMYIHPOBATL CiteRyioUNHe OGMHe 3aKOHO-
MEPHOCTH H BHBORH: C
YBENUUHBAETCH  KOMUEHTDAWMA MAKDOSIEMEHTOB, OBYCAOBJEH-
Has POCTOM BEIXOAA TANENHX MHHEPANOB H NMEPeXOXOM K acco-
UHALKSM TAHHHCTEX MEHEDAnoB; KOHLSHTpaups Muxposueuen—
TOB B TOR Ban uHOR ¢$p ocaaxa p
M ero OT PYAHOTO Tela; PacpenesieHHe SNeMeRTOB B m)«enoﬂ
$paKuMH B 3ABHCHMOCTH OT OGCTAHOBKH AJMIOBHATLHOTO JATO-
reHesa CBORUTCA K CNEAYIOIMUM OCOGEHHOCTSM: B DALY DaBHHNE-
Hbifl — FOPHO-PABHAUHbIA — TOPHBI THI AJVIIOBEA XapaKkTepHO
o6oramenne Pppakunn Si, Al, Can Mg, BHH3 [0 TEUBHHIO PEK OT-
MeuaeTcss yMeHbleHHe koHuentpaumi K, Na, Ca, Mg, Mn n
ypennuenne — Ti, Zr; 3 CBASH ¢ RAKMATHYECKOH 30HAJMLHOCTBIO
B cOCTaBe TsDKesoW (pakuHA OT PafOHOB XONOAHHIX K TEIVIbIM
OTMeuaeTcsi BozpacTaHwe koHuewrtpauum Ti, Zr u ApYrax sme-
MEHTOB. -

"SMEMEHTOB B rpaHy/IOMeT-
PHYECKOM cnem‘pe cca.lu(op NOMOTAKOT BHIACHEHHIO ocoGeHHOCTel
TEOXHMHH PEeYHOTO JHKTOTeHe3d, pPAaCKPLITHI re0NOTHUYeCKHX H
naneor i 3p03NH, H3Y-
HEHHIO reox X JIp: B AICTBERHBIX N

MeZHUHHCKHX UeJSIX, IOHCKY MOJI€3HBIX HCKOTaeMBiX.
Jnddepennnauun sA¢MEHTOB NO MHHEPANAM PEUHLIX OCRK-
k0B. B opMe COGCTBEHHEIX MHAHEDAJOB B DEYHBIX OTIOHKEHHAX
Gacceiina Huenpa Berpevarores Si (KBapH, CHAMKATHl H AD.),
Al (amomocnauxarts), Ca (kanvlnt, aparornt), K # Na (cmo-
, Mn (Ramml, ncmJIOMeNaH, MaHMAHOKAMLLAT), Zr (UMPKOH),
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Ti (pyrua, nasmenut), Ba (Gapur), Cr (yBaposut). OcHoBHOe

BO p TOB, BHHMO, COCP B topue
¢ W ar PHOFO B KBapIe,
anmmocmnxarax, CHIHKATaX, “kenesa u

B it ¢opMe Ha I M TAMHHCTHX MANEpa:
.'IOB, IHAPOOKACIOB Kee3a H Maprania.
TOYKH 3peHHs (OPM HAXOKAeHUs ¥ MOBEfeHHs B MpoLEC-
Cax aJIOBHANLHOTO JIHTOTeHEe3a MH NOADASAENAEM 3/eMEHTH
Ha xeBe rpynibi: 1) B TeppHreHHHX MHHepanax, AnpdepeHHHa-
1S KOTOPHX CBA3aHA TAABHEM OGDA30M ¢ MEXaHHUeCKHM pas-
ZAenenueM MHAEPATOB B NPOUECCe NIEPeHOCa 1 OCAMIEHHd, H 2) B
Hau¥A MX $usuKo-
XHMIMECKHMH, KOOMIHBMH H JPYTHMH NpOLECCAMH, TPOHCKO-
AAUMMYE  TIPM  CHFTeNese, JuareHese M SOWCeHe3e PeulikiX
0CalikoB.

o pacmpeneneHHio 3/1eMEHTOB B Mufiepasax cyulecTsyer o6-
LispHAS JTHTEpATYpA, ux npn
MarMaTHiecKhX, MeTAMOPGHUECKMX W THAPOTEPMANBHEIX [PO-
ueccax. JTH HaHHWe UIHPOKO RHCHONL3YIOTCS INDH  pellieRBH
METaJIOTCHHUECKHX M METPOTEHHYECKUX NpolnieM, NPOTHO3E H
noHcKe MOiesHHX  HCkomaeMbix. Onnako HPHMEHHTENbHO K
peenyio Npo6IeM KOHTHHEHTANBHOTO, B TOM YHCE AOBHAMb-
HOTO, /GITOFEHESA 9TH BONPOCH COBEPIICHHO HE PaspafoTaHel.
3peck 0CTaHOBHMCA Ha HEKOTOPEIX H3 HHX.

Tepprresnbne Munepaab. Hayuenme reoxumaue-
CKHX OCOOEHHOCTERl TEDPHTEHHHX MHHEPAJOB DEYHHX OCAAKOB
JWIIb HAYHHAET Da3BHBATBCA M, HA HANI BSTMAJ, AO/KHO HATH B
HampaB/JeNHH HCONb30BAHAA HX B NOKCKE HOBHIX METOXOB BEl-
sBAEHHA MyTefi TPAHCTOPTHPOBKH MaTepHana H HCTOMHHKOB
cnoca, paﬁonnposa}mﬁ THTAIOMHX nponuuuuﬁ YTOYHEHHS Bpe-

CAyGHl
cpeson |4 SOHaJIbHO(:’I‘H opyneHenax OrpeGeHHEX HNTPYSHfl, Bol- .
MeTa APRBHHX KOD BHIBET-
ocanxon Hp NANeOTeOXHMHIECKHX
aCMEKTOR PEUHOro JHTOTeHe3a H T. 4. MaTepHa’oB No AAHHOMY
BOTIpOCY NOKa HegocraToudo. B sroit ¢BssH  mmeer Goabimoc
3HayeHHe CHCTEMATHHeCKoe HAKOMieHne u 0GOGLICHHe NaHHBIX
no KHM oT; MHHEpa/on
0CAKOB.

B monmme [lsienpa HauaTo wusyueume (ocdaTos, rpamara,
6HOTHTA, TYPMANHKA, KBAPUA, NOJNEBHX WNATOB H APYTHX MiHe-
panos (raGn. 47). TeppurenHue q:ucq)a'ru NPeACTABAEHH XEMO-
TeHHOA W OpraHOTeHHOR Coctan o Ppasho-
BHAHOCTER OAHIOK K KYPCKHTY H XapaKkTepWsYeTCs COHepKaHu-
e (%): PyOs— 34,03, CaO — 42,58, H;0~— 0,96, n.n.n.— 5,29.
Copnepxanne MHKPOSJEMEHTOR B XeMOTeHHbiX (ocdaTax Rauo B
Taba. 47. B OpraHoreHHHX PasHOCTAX QOGEINHO OTMEUAETCS NMOBH-

1
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sl

TaGnuna 47
Copepxannc MB s BIX MHMEDABAX NCTREPTHGHMX PeNHMX
PIRH lpou:'mo.“ Ancapa, 201035 Bepr!
Mapepan Roxso| Mn cr Ni v Co Zr Ga | Ba
He
Ksapn 6 1-20 } 1—-20 | 0,8—1| Heo6u.—0,6) se ofu.—~1 | 0,1--0,2 -] Be o88.—| |onpexessnucs
Toneske muaTa 4 30—45 | 5—30 | 0,8—1| HeoOm.~0,3| ®me oH. 0,2—0,4 1-8 »
Porosas ofManka 2 >500 >500 |20—-30| 0,6-0,7 20—25 | me o6u.—0,1| ne ofs.—3 >
Tpanatu ‘| 4 | 20-30 | >500 |20—90| me o6u. 1-2 0,5 320 2 | ?
BrorHT , 4 | 520 | 50—100) ~— | -me ofE.,~] 1 - -— — | 3
Typmanau 1 400 200 100 6 1 — 10 2| —
Hasuennr 1 ? >500 5 0,5 ? 0,5 -t} -} -
QocaTit 2 180 205 | 1 0,5 2,6 1,7 52 1,5 ] 400
JTamongT 1 200 >500 10 0,7 3 0,5 — —_ 40
[
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mennas KoHmentpauds Ba (B 3 pasa Goablle, YeM B XeMoreH-
HHX), V (1,5) u nonmxkenuas — Ti (10), Zr (7) u Pb (s 3 pasa).
CocraBE pochaToB H3 PEYHHX OCAAKOB M (IOBHOTAALHANBHHX
OTJOKEHHA MOYTH OJMHAKOBH, ORHEKO nocNeAHHe HMeWT Gonee
Blcokoe comepxanne Ti (B 4,7 pasa), Zr (2,6) A nonuxensoe
Ba (4) 1 Cu (L7).

B toc-
q;arax PedHBIX ocam{oa Baxmx B pajioHax Momnena 1 Bhixosa
écomne-rc-raeﬂno 8n-10-%: gaa Ni—04 1807, V—171n32
u —0,5 u 3, Ti —120 u 240, Mn—250n340 Ba—SOOu ,
ZIr —3n 108 Pb—2u 3u Sr —50 1 80. Oun  MOryT GuiTh
'0 MaTepHasa HJIK
c COPGL[HQH MHKpPO3JIEMEHTOB NPH PEeYHOM MepeHOce H 3aXOopoHe~
HUH docdaTon.
SHadeHne HCOOAB3OBAKHA cocraBa (ocdaTob PeYHHX ocCall-
KOB DNpH pelleHHH IeoVIOrHYeCKHX BONPOCOB TOKA3aHO B pat')n'm

K W T C. JI. UL , B. A. Ky (1970).
Cpenn rpanaToB Maccy  coc anLMaH-
RuH, pexe  TPOCCYRIpHL 5 Guccefine TIPHMSITH BCTpeYeH
. P 08 B aAbMaHAMHAX

PB‘IHHX 0canKos, BBNTHX B pas:luqnux ])EPIOHZX JONAHB ﬂﬂel‘l'
Pa, CBHETRJECTBYET 06 HX OXHOPOTXHOCTH.

BHOTHTH #3 paanuuHblX MECT B MNEJOM HMEIOT GIHMIKHH cO-
craB. Onnaxo aas pafiona r. BHXOBa XapaKTepHM 10 CpaBHe-
HHIO ¢ paiioHoM . MoruneBa GoubmHe KoHuextpaumun Ti
(B 4 pasa) u Mn (2), 9T0 CBSAHO C PA3JKYHON CTENEHBIO BHBET-
PeAOCTH CAIOA. Buotnt u3 OcagKoB ﬂHenpa BHIIEAACTCH OOBhI-
LIeHHBIME KoHUeHTpanmamu Cr (8 2—3 pasa) H huagumm V
(15—40), Cu (8) # apyrux 5ZeMEHTOB O CPABHEHHIO ¢ GHOTH-
TOM APYruX paloHOB.

B TypMantuHe cpens MHKpOsieMentoB otmeuaerc Ti (0,4),
Ma (02%) # npumecn Ni, Cr, V, Zr, Be u Ga. TypMaauy us
ocazaxos Jnenpa KOHIEH
Ti (B 4 pasa), Cr (20) no cpaBuenuo ¢ Typuannuou JAPYIHX
pafiosoB # moHmKeHBHMH Co, Ba u Sr.

Kpapu npucyTeTByeT B BHRe NPOSPAUHEIX, NOAYOPOSPAYHHX,

p X K pasHocrell. B denpospaunmix
3epHaX Keapua oF THTaHA
(20-102%), B TO BpeMA KaK erd KORUEHTPAUHA B ADYLHX pas-
HOCTAX KosieGumiorcs B mpefenax (1—10)-10-3%. Ksapuw us
HEOTEHOBLIX PeuHBX OTJOMEeHHH 4YacTo cepomaTo-Gee C CHHe-
BaTHM OTTEHXOM, MYYHHCTH, & K3 HETBEPTHUHHX Cephle, Genne
C KeJTORATHIM OTYEHKOM.

KBapil ¥3 A/LTOBHANLHEX HEOTEHOBEX H MODCKHX Tajeore-
HOBHIX OTJIOMEHH# no.'lecl:ﬁ Xi caep;
(nanuse 18 anaan-
308, - 10~ %) coo’rne'rc-raenuo mas Ti—17 2 15, Mo —30 u
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2,6, T. e. HMeT 6 TBYSl 06 ofuiHO-
CTH HCTOYHHKOB CHOCA Marepnana, a TaKkike (OPMHPOBAHHS

3a cyer TANTEOreHOBhIX. B 10 xe
BpeMA KBAPIL M3 4eTBEPTHUHEX OCAXKOB OT/MYAETCA OT KBapua
H3 naJeorek-HeOreHOBEX
HHSIMHE THTAaHa H MapraHua.

Tonepnle IMAaTH NpeACTaBACHH GeNHMH, DO3OBLIMH, Kpac-
HHIMH W CepHMH pasHocTAMH. B psay Geabie— KpacHbie —
CEPNC PaSHOCTH OTMeualoTCA KOHIEHTPallHA COOTBETCTBEHHO
{n-10-3%): TETama — 30—40—45, xpoma — 0,8—0,9—10,
Megn — 0,2—0,4—0,4 1 mupkonns — 8—5,3—3.

Pasnmana B KOHLEHTPALHAX MUKPOSNEMEHTOB B OTAGALHHX
Pas’HOCTAX MHHepaaoB HeoGXOANMO MEeTOAMYECKH YHHUTHIBATH
TpH oT6Ope MaTepHala W CONOCTAB/NCHHH DE3YJIbTATOB aHAAN32
MOHDMHHepaJIbHHX qm“{‘:‘mﬁ

Jitt , B. A K M
(1971) Bunneﬂu, YTO rpaHaTH, poropaf oGMaHKa, B3AThie H3
COBPEMEHHOTO PYCAOBOTO aJMIOBMA J[IHempa B Pas/H4HEX Me-
CTax, B UEAOM HMEIOT CXOZHMI COCTaB, UTO CBA3AHO C €AMHOM
P P peurbx ocafkos. EpudHeT-
BO MHTaKOUIEH Tp H AOBHAMBHEIX
OCajKOB 3a cuHeT [\ ’“~‘“~" H
TOATBEPKAACTCA HE TOABKO HSYYEHHEM X MUHEPANBROTO COCTA-
Ba, O ueM CKa3aHO BHMIE, HO M NAHHHMHA DACHpefe]enns MHKDO-
SAEMCHTOB B Ksapue, TO/ICBHIX UINATaX, TpaHaTax, porosolt of-
Manke H reHETHIECKHX THIOB.
Hnrepecto O’I‘MeTHTb, 90 B xxapuax, NOKEBEIX UINATAX, POTORKX
06MaBKaX H TPaHaTax OCajKkoB paam«lmoro TeHe3HCa OT HAJH-
GOKCKOTO H 0 K 0OTMe4aeTca
3AKOHOMEPHOe nosumeﬂne Koauempaunn Hrana. Ksapy, toze-
BHe INATH M ApYrHe MHHEPAJH H3 I0XKHON WacTH Gaccefina
Jlgenpa OTAHYAIOTCS OT KBAPIEB CeBePHLIX PafOHOB GoJee BHCO-
KO KOHUEGHTPalHeN UKDPKOHHS, YTO, BHANMO, OGYCIOB/ICHO TPH-
BHOCOM BEWNECTBA ¢ YKDAMHCKOTO MUTA H €r0 PErHOHAJBHBIMA
TeOXHMHYECKHMH OCOGEHHOCTAMH. .
Hayuenne cocraBa TeppHFeHHEIX MHHepasoB Denopycchu
CBHARTEJLCTBYET O HEeKOTOpHX pamnqﬂﬂx NATAYOIHX DPOBHH-
nul, yTouHser cHOca MaT . Tl
BaHME MHHEPAIOB COBPEMEHHMX H apeBHux PEUHBIX OCAaIKOB
Tpuoare (2 Tawxe Hemana) MomerT oKasaTbes pelalom¥M NpH
BLIACHEHHH TyTel c'roxa, IVIYGHHB 9PO3HOHHOTO CPe3a ¥ I'eOKH-
H MeraMopd no-
pon Benopyccxoro H prEHHCKOI‘O MACCHBOB H HX KOP BHIBETDH-
BAHHA, CKPEITHX fIOA YeXJIOM HYETBEPTHIHHIX OC3aAKOB, 4 TaKXKe
Op¥ NOHCKe IMyGHHHHX PyA B npedenax LlenTpamso-Hemas-
CKOr0 aHOMAaJALHOTO Y¥aCTKa ¥ morpeGeHHHX poccHined Ha ¥ore
TMoaecys.
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Hcenezopauns aamosnamﬂux OTIOKEBRA B NaHHOM Ha-
NPEBJEHHN TIOKA ef HUTEPEC Hp JST
10T CAeAyIOIHe.

Io COCTaBy KBApOa M MOJEBNX IIOATOB JAPEBHHX PEUHRIX
OCAZKOB YAaNoCh BBIABHTH TEPPHTODHM TNHTAIOUMX NAALONpo-
BHHRHMA W NOKa3aTh TMYGHHY SPO3HH MarMaTHIeCKHX IMYTOHOB
B pasqiMyHEE NepPHOAH PA3BUTHA peydoir cerd B Resone (W. H.
Dennen, 1967).

nPH H3YueHHH MaTHeTHTOB H3 DC3JKOB pex HBERMUHTDBOFO

nostca CHIA y q p B HUX
Mn, Ti, Cr n “Cu 0 KOM~
TIeKCa, a MaTHeTHTH, 60ra'rue Sn, Be, Zn 1 Pb, oﬁuqﬂo OKOH-~
TYP TepPUTOPHH P l‘paHHTHHX nﬂ-rpysnﬁ S pau-
Hele OBUIH

nHTamEX npousush (P. K Theobald Jr. W. C “Overstreet,
C. E. Thompson, 1967).

Hsyuenne HINHTOB H3 DYCHOBHIX H MApHIEBHX OCAAKOB 3aaM-

Ba Hoseh (AHr.rmﬂ) noKaanm npIMYI0 3aBHCHMOCTh MEXRY

Gop pio sox (T. D. Adams, J. R.

Haynes, CT Walker, 1965} l'Io ero KOHUEHTpALHMSAM Ohuia

PEKOHCTD: OCaZlKOB YPAEHOC-

HoR ceph Mopaans, o'maranmnxca B YCIORHSX nporpeccnnﬂoro

H CMEHB cpenu Ha

P
'ra.;lbx-xym [3
or 37-10-2 no 19- 104%13 COMEHOCTH OT 0,029 o 0,012%.

H efi OTHENBHBX
MHNEpanoR ammnux TOuBee yer cocraB
NpopHHLAR, TAK KAK OPH STOM (B OTAMYHE OT HIYUEHHA PYCAO-
BOFO OCA4ZKAa B [EJIOM H €ro OTASNLHHX (pakuuh) ormajaer Ha-
BOOHOCThL B yuere, He BCerla BOIMOXKHOM, H3MEHEHHf cOCTaBa
MaTepHa/na NpH ero TPAHCHOPTHPOBKE # QCAXKAEHUH.

Bropuunwe MAHepaan. Muddepenudanns sieMmeH-
TOB B a/JiOBHH B AHArcHETRAYECKYIC H SNHTeHETHHeCKyl0 CTaanHu
JIHTOTEHe3a YeTKO P B CBASH CO BTOpHI-
HHMH MHHepafamu. B npaueccax THOEPreHHOro MHHepanoobpa-
30BAHUA NPH A/UIIOBHANBHOM JINTOTGHESe NPOMCXOAMT KOHIEH-

Si npx dop onaja W XaaueRoHa, Fe —
rema’rma, THAPOTEMATHTA B AMMOHHTA, M0 — Bajia, NCHIOMe-
nana, Ca u Mg — Kagbuura, nonomura, K u Na — IIMHMCTHIX
MuKepanos, P — pABMaKKHTOB M S — npH 06pa30BAHKM NHPHTA,
MapKaaura, THICA H T. A,

upn ¢ p p TOB B 03ePHO-3JLNIO-

BRAABHHX xeccax BCCP or CaO s
11, CO; B 6,3 pasa mo cpanﬂemno ¢ BMEUIZIONTHM CCALKOM. Tipu
Tionechs -

B peul
xHT oforamenne Mn B 2,7 pasa Ct — 2,2, Ba — no 2,2 W obex-
nenne Ni — g0 1,5, Co — 2—4, V — 1,5—2' s Cu — 70 2 pag;
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BO BTOPHUHHX OKHC/TaX Kelesa KOHuempaum Mn soapacraer B
5-—20 pas, Ni — 1,5—2, Cr — n0 1,5, V — 1,6—5, Cu —1,5—2,
Zn — po 20, Ba — no 6 n Ti — o 2 pas. l‘mx—mcme MHHepa/H
OBETHO uﬁorameﬂu Ti, V, Cr, Cu H IPYrHMH MEKPOSJEMEHTAMH.
Bauskue peayanTaTh y B. B. D 1959
OpH usydeHHH KapGOHATHBIX i Lleurpa. Uep
SeMHOH J0HBI, B KOTOPHX OTMeUeHo oforameHne Ca B XeCATKH
pas, Sr B 2—3 pasa u oG6exuenue Ni, Co, V B 1,5—2 pasa.
HcenenoBakusiMA YCTAHOBJCHO, UTO pacmpeneneHHe MHKDO-
3/IEMEHTCB BO BTODHUHHX OKHCAAX Kesesa ocaakos Jlwenpa u
Zpyrux pek BCCP HOCHT caoXHEX XapaxTep, B NEJOM NONYH-
HASICH JAOrHOpManbHOMy 3akony. Comepxanme Ti, Cr, Ni, Cu u
V okasmBaeTcs BH¥e, 42 Mn, Zr 1 Ba BHIle HX KIaprROB A
semuolt kopit. Hajo mnpusHate, WTo OTHOWeHEs COAepXaHHf

MHKD TOB B K ¥X KJapKy 3eMHO

Kpr{ BPAA JIH MOTYT GHITH OBAHBL B KaueCTBE -
TO NpH3IHAKA.

Ananns creneHH KOHUEH MHKD TOB B

X X ( COMepKanus 3Je-

MEHTOB BO BTOPHUHBIX MHHEpalaX K BMeIIAlONIHM OCaiXaM)

uto gas 6o. Ba H3 HAX OHA He NpeBHINAET

5. Mckniouenne cocTapasioT Mn H Ti, ¥ KOTOpHX MaxXcHMais-
HHe BEJHUMHH COOTBETCTBEHHO paBHH 12 m 60. OTHOWeHH:

Kenesa u o B ocaaxkax [wempa n
APYTHX peK BesOpYCCHA (B PAROHEX, He CONEPIKAINEX Ha nonepx-
HOCTH PYRHHIX POKICHAH

) XapaKTepHSYIOTCH
suayennsmMn: i Fe:Co—363—1450, Fe:Ni— 7—5930
Fe: Cr — 200—1977, Fe: Cu— 753—4488. CpapHeHHe X C OT-
HOUICHHAMH S/CMEHTOB B X H py-
HaX aMOBHATLHONO TeHesHCa, (hOPMMPOBABUIAXCH 8a CHET 1pO-
JYKTOB BHIBETPHBAHHS CEPUEHTHHHTOBBIX MAacCHBOB Ypana M HX
AeHHi , UTO pe3xo_oboralleHs
MHKD C OKHCH XpOMa B HHX HOCTHTaeT
1—3 & oxucy Huxenst — 0,01%; otHomenus Fe :Ni u Fe:Cr xa-
P D H COOTBETCTBeHHO 17—67 u
10—40 (A. .TL Aunuxai, 1965). Cne,maa'renbﬂo, CTeNeHH KOH-
TeHT WK H
OTHOWEHHA K Meneay B nonuodpasonaumx MOTYT OKa3aThea
MONONHHUTE/LHHMHE KDHTEDAAMH NPH MOHCKAX MECTOPOXKACHMH,
CBA3AHHBIX C AJJIIOBHANBHHIMH POCCHIMAMH ¥  KODEHHBIMH
PYRONPOABJERUSMH; TPH ONpeeNeHHH COCTABA  HOrpeleH-
HEIX KO BEIBETPHBAHH:, 32 CUET KOTODHX (OPMHpYETCS audmio-

BHH, H T. A

Ha naneor Y P
TOB B y nE M. JI. Keitr 1 3. T. [e-
renc (1961), A B M {1966). IT B HACTHOCTH,
oTMedaeTCH, WTO THAY PPHOTO  pAna
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Ta6auna 48
Pacnpeaeaense aMopdaux oxdcacs Fe, Al u Si » coepememiux
ocaaxax pex Beaopyccun, 95 Ha MPOKAJEHHYI0 HABECKY
(no merosy Tammsz)*

PR [+ R no | o
Mo gaguan
,03—-0,17
Pyc-opa, mecKy 6 %
0,35—0,38 9,31-0,32 |- 0,17-0,20
o Ll Naarix4 0,31 9,18
0,07—0,27 0,130,31 cnem~0,77
Tofiuennas, meckn T{—om— 0,17 0,33
0,05—0,43 #e o68.—0,17 0,16—0,27
Crapumas, mecKy 3 0,17 0,10 0,21
0,78—1,0 0,20~0,67 | neob.—1,70
Y S| —wm | " oEm 0,35
o aumosozuneckur munoy ocadros
0,3—0,48 e ofn.—0,31
Tlecox 18 9,8 | o1l
0,16—0,89 0,160,458
Cynecs B | —om 0,27
0,78—1,51 | 0,380,60
Cyrmnor 3| —%m | 0w
0,35—1,0 0,20—-0,67
Yix o8 | 03
0,20—0,60 0,03—1,24
Hamnox 13 057 0.87
1o 2unepeennwr museparam
0,46—0,51 0,19--0,27 0,050, 40
OKpcal 3eess 2 —0s _W_O, - —0,%®
?mmﬂm 1 0,79 0,48 3,39
MHHCTHE MEREpa- 0,11—0,44 0,19—0,44 0,50—1,56
N KR 10 d > et a -
. 0.2 0,32 Lo,

* Meroy ommcak B padore H. M. Toplyrosa (1963).
B €

12. 3ak. 204 B
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TeGannas 49

Macro ospefesems Taybam, & - Ocamn Gt Mgt Nt X+ HCOy %0, o
-
Beperosas Caoloxs, 0,03
WecoKk Meaxosepiuctul 0,0t ae of. 0,08 0,01 0,08 we ofn. X
Zsopeu, Pewiznd paon 0 00, ll‘l:)6 ¢ boaoidl e 0.0 g_g g,g ¥o ':m g.g D0 | we oo,
350, » necox Be of. X X 3
S0— CPeamespRRCTMR 0,02 0,02 » 0,06 » *
:i: lo—(ll:zg : [ — 8:3 0,03 0,00 0,01 0,04 0'% . g'g
0,65—0,78 » cyDecs 0.08 0,02 0,00 0,01 0,08 - b2
Parsvacest | 0008 | sosesamen | s, seot. | 008 | 000 | o] it | Moot | co
Tpatono, Porsweack & % uh:nu Dy g0t oo e : o ., ;‘. "o 'ﬂ'
40—1,60 » TOREOOEPRNCTIR 0,01 0,04 0,04 » 8-2; o'z | meon.
DlySposun 0,54 » cynecs 0,18 0,07 0,07 » , el by
0,78 » Decog peesmooepancTai 0,03 0,04 0,05 » 0,12
Cox ' Cox
Botosmwn, Fomsmcxnh ot » .
pafton 00,10 | crapuwsman | mecox »e ofa. 0,03 » 09,03 mote. | -
Bepaaix, Yewpexsd 00,158 i 0. 0,03 > 0,03 > v
Kpves . | 00,10 : Tt necox o,’oo 0,18 0,0 » 0,14 | 0,08 | me oon.
o

TYMRAHOA 30HM NANCOSOACKOTO BOIPACTA OTANMAIOTCS OT COBpe-
MEHHNX MPeRMYLNECTRCHHNM HAKONAcHNEM XapGonaTop xese3s,
4 HE &r0 OKNCAOB; NMEPMCKHE BTOPRYNLIE MNACPAAM COACPMAT
MeRsme Mn r P; B cocrase cospesenunx Xonxpeuui xeneso n
Mapraseu Haxoastca s oxuceol, § ue saxucHoR Qopue ¥ T. X,
Aubhepeasunaunn SACMERTOB 3 CIAIN C HEKOTOPLINE 1O~
AANMHLINN $OPMAME WX NAXOMRENRS s ocapxax. HarGonee
TONBNKHLE GOPMIl SACMERTOS (BXOASIINE B COCTSB ACTKOPACT-
BOPHMHUX conefll, norsowmennmfi RoMmAexe, aMopdHMe Coemmme-
HEA OCALKS & T. A) HFPAIOT BAXHYI POAb B NPOIECCAX ANTORe-
Hesa. OHE Be TOABKO SBAAKTCA NOKASATEASMN NOABEXEHOCTH
SACMEHTOB H QOPM NX HAXOXKACHES, HO N OTPAMAKT YCAOBHS
ocaaxooGpaiopasnn. B amreparype nowrm orcyremayior ceene-
HHR O SAKOHOMEDHOCTAX HX PRCHPEACACHHN B OCAAKAX C TOSKE
SpPeHEA HSYUCHHS AAAIBNANLHOTO ANTOTEHEIS W PEXOHCTPYXOHH
CPeAN B PEYULX NOAHHAX. )
AnopdHHE JOPNH XeneIn, ANVMHANS ¥ KpPe K-
HHA. [IpN KOMDJEKCHHX HCCAGHOBAHNAX OCAAKOB pex P
nsyqeiye sTHx GOPM BeSOCH B SAPHCHMOCTH OF Qaumansmok
Cpeiu, AHTONOTEYECKOrO THIA oTaoMeaRR & 7. A. Tlokasaro, wro
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Onaro-
nofiMeRENE M CTADRUHME YCAOBER NBAMOTCH HenGoAee
ATHA XOULIeHTPARHM aMOpENX opM.
np-B oca:.u.'x“noln BCCP m:nca aMOpOHMX OKXHC0B
meaesa 0,07—4,42%, sxoMunNn 8.03—1.24 R KpPeMHHR R0
3.08%. B crapanax Nx 06pa3OBAHME CBASSHO NPENMYLUIECTBEHNO
¢ PASHOMEHNEM OPraHWUECKOTO BeRIECTBA M NPOROCCAME Koary-
ASUNN, DPH 9T0M KONUCHTPANHH COCTABARKT JAR Fe 0,06—
1,51%, Al 20 067 » m";r x0 507%. B cma bAX, TRE
o6CTaHOBNS OCAAXOHAKOMNGNHS CANKAa K pycacholi, cogepma-
HHA STEX GOPM XAPAKTEDHSYIOTCE UPOMENYTOUHNMNA SHATEHN-
SMH NEXRY OCANXAMH PYCex W cOSCTBEHHO CTADHLL B crapumax
€ MPeNMYWIECTBCHHO BANCTHME OCANKAMH aNOpHLIE COeAHHE-
HEN SMOIOT MAKCHMSAbHMHE BERUKHM CPEAHHX 3HANERHA KOH-
neavpanuf. Jlax pycRosHX OTAONEHA KOHUEHTPAURN aMODD-
HNX coemNBenufl, XoTS X KOAeOARTCA 'l MNPOKRX NpefeAax,
B CPeaneM MHHRNA/bHME SHAYCHNA.

“el.'la;wmennue conepxanns aMopdunx Gopu CBAS3AHM ¢
CyrAEHKAMN, HARAOWHMME B AIHCTHMN OTAOKEHHAME. Mo cpen-
HEMY NX CORSPAHMIO OCAAKH DacUOASrawTCs B PR mecxd —
cynecn — cyranExm (raga. 48).
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Hasa amoppusix coemunennii Fe u Si B ryMycHpoBanawsix
OCafKax XapaxTepeH pPsi/i HAHIKH — HJIE, 06paTHble COOTHOLIe-
HHST OTMEYAOTCT AR

Tponecest cuHepeznca KOMIOMIHEX coemunennit Fe, Si, Al n
APYrHX ‘OB COMp natoTCs (HopMHp THIEpreH-
HHX H TH Keaeaa, MHHEPaJoB 4
Ep. XapaKTepHo, lno BTOPHUHNE MHHEPAIH B UEIOM MMEIOT MO~
dopm  paccmar

3AECMEHTOB.

B ocapkax Iuempa aas SiO. K
SiOgxnapn KoOMEGIETCH B npene:mx 00003—0012 a S|Ou,.mn K
8iOg06m ot 0,0003 no 0,005. Onncantme 32KOHOMEPHOCTH pac-

popm H AA 1orp
AITOBHAABHHX OTAOKEHRE TOTAHSL JHenpa.

3aBHCHMOCTH KOHNEHTpaUHil aMopdHuIX coefurenHi Fe, Al
H Si 0T dauuasbHHX CPeil MOTYT GHTb HCHOAB3OBaHLI KaK reo-
XMMIYECKHE NOKasaTeqnn TIPH PEKOHCTPYKOHH OOGCTAHOBOK Ha-
KomjeHusa nOl‘peﬁeHHHX PeuRbIX 0cajKoB.

JlerkopacTeopunuue conesue ¢opmu. Cocrap
BOAHBIX BHITSKEK H3 OCAAKOB JaeT NpeiCTaBJAcHHE O HanGosee
NOABHXHHX (OPMax HAaXOXMCHH  3JMEMEHTOB, CBA3AHHMX C
JIETKOPAcTROPHMHMH  XJMOPHAAMH, CyaAbdaTaMe H GukapGoHa-
TaMH, 4acTo OGPaSYIOMIUMH CONeBble HaJeTsi Ha OCajKe mocue -
ero sbichixaHus. COASHOKHCIHE BHITSIKKH TIOMOTalT H3YUUTh
TIOABHIKHYIO 4aCThb OCafika, CBA3aHHYIO, TOMHMO YKA3aHHHIX

i, TaKKe ¢ 3, p H 9acTHYHO
TPYAHOPACTBOPHMON YaCThIO MOPOARL.

Bonubie BHTIKKHN H3 coBpeMenuuix ocaxkos Hnenpa u Coxa
conepKaT HesHauHTeJbHHe KomuvecrBa Ca, Mg, Na, K m apyrux
KoMiioHeHTOB (Ta6a. 49). OTMeuaeTcsl TEHACHUHS K NOBHILEHHIO
KOHL(eHTpal[Hﬂ JIeCKOMOABHXKHEX ltOpM STHX 3JeMEHTOB UpH
nepexofie OT PYCAOBHX K MOMMEHHHM H CTAPHYHHM OCaKaM.
Maxcumanbnsie KOHHEHTDHHHH OBHYHO CBA3AHH C cynecaMu H
rym; B BHTSXKAX 2/IOBEAMBHBIX
JECCOB Honecsﬁ oTMeueHn  (m2-axefs): HCOs; — 0,32—2,30,
Cl — 0,06—0,20, Ca — 0,17—0,73, Mg — caemsr, K+Na —
0,22—0,62.

B peuHEHIX 0CafKax 110 CPABHEHHIO ¢ APYTHMH IeHETHIECKHMH
THNaMH OCHYHO MHHHMAJBHEE KOHUGHTPAUMH SJIEMERTOB B
NAaHHHX BHT®KKax. H. B paapese LyGp B MOpeH-
HBIX CYNeCSIX, 3a/€TAIOIHX NOA PeYHWMH, N0 CPABHEHHIO C I0-
CJeHHME COfiepxHuTest B coltesoil ¢opme Ca B 5 pas Goubme,
Mg — 3,Na — 4 1 HCO3 — B 44 pasa.

Kax sugso u3 Tabn. 50, 00 COCTABY COJNEBBIX BHTAKEK MaTe0~
TeHOBHIE  Jie OCaiKH B Cp ¢ KOHTHHEHTAJbHbI-
MH CTapHYHMMH cofepkaT wMenbme Fe. B To e Bpema mo
conepxanmo CaO u MgO ol GAM3KH MO COCTaBy BHITANEK H3
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Cocras 39¢-muix HC| suiraxex n3 raun Gaccelina Ruenpa, 96

TaG6agua 50

g::; XapaxTepncTaxa ramu Fe,0, CaO MgO MnO Al40,
0,17-0,19 0,32 0,14 0,005—0,02
Pg Yepuast, zenwToBas 518 — — 51 —
0,06—0,62 0,09—0,31 0,07—0,14 0,001—0,006
1t TpoUBeTHAS HYHas ’ r | Dl Lol 2 V1Y, » -
W - i oag’—?llss oeg'“l’am olg'—lg 49 K 0,64—2,42
Yepuast, TeMBo-cepasn, ’ » s0&~—~10, R s 0,042,
% epoaepno-&nmmm 1,68 , 1, - 1,37
Tafanna 51
Cocras NOr7OWMEHNOTO KOMUNEKCR COBPEMCRNMX pedntix ocazxos Gaccelina HAmenpa, me-sx6/100 2
anut x ocagox catt M‘++ K* Nat
lo gagusx
Crapuynas 1,09—6,68 0,22—1,94 0,04—0,57 0,21—-0,85
TMofixexnan 0,19—1,90 Re obu.—0,76 Re olu.—0,69 0,06—-2,01
Pycnosas 0,12 0,38 0,66 1,10
To aumosozusecxony muny
[Tecox 0,12—0,23 He ofu.—0,38 ne obu.—0,96 0,23-.1,62
Fonna 0,85 He ofH. 0 2,03
TMecuanuit s 1,14—1 .51 },46~1,94 0 0,21—0,24
Ha 1,09—6,68 0,222 86 0,01—0,57. 0,06—2,50
Jleccr +3—6,70 1,34, , 1~—0;28 1,4-2,6
Gpaunn<0,001 ax 3,48—4,77 1,36—2,17 0,09—0,36 0,41-0,76
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L0104 FoylsCor

Hedn¥% CowFegls % Ni*3% 07 Sanoboes
A %

ES

Hﬂﬂﬂ"] 2 [Fl T

{a¥leMalf] af*
Puc. 23, 3apBcHMOCT cm(epx(a)mﬁ Cr, Ni, Cu, Ba, Mn, V B f0TM0IIeHHOM XOM
Toum [ORHENpOBBSL:

o — 5040-14; 3 — 5040-15;

o apycos (0,26—0,29 u
0,14—0, 15%) ‘{e’mep'mqﬂue oaepno AJHOBYA/IbHEIE TJHHBI Bbi-

pesko MK Kejesa, Kajlb-
'-\HH, MarHud no CpaBHeHHIO € HeOl‘eHOBHMH 310 MOXKeT OHTL
ocan-

xoB Ipa-Tuenpa. :

Boire orMeuanuch PASAHIHA COCTABOB COJEBLIX H BOAHLIX

BHTAKEK TOMOLUCHOBNX H BEDXHEYETBEDTHUHEX OTIOKEHHSH, uTO

TﬂK)Ke NO/KHO YUHTHIBATHCA NPH KOPPEJIALHH pedHbIX QCaAKOB
B

HX 0 D

paccuannnaemoro perHona.
ITo pamaem B. K. Jy (1979), B
coc’rane COMSHOKECAKX BWTAKEK H3 YOTBEDTATRBIX IAHH DASHOTD
Mo cp EKO! P FeaOs raunet obpasyior
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(Bannrty L% Von-0078% ok
F7 10

ot B o

nieKce m xonuempanun Fe,O, # Copr H BaMOPLIX Mn, Cu axuun <0,001 s
npoB — &— 5043-6, 2 — 5043-7; -12; 2~—56040-13;
IJ—1430A13 K—Wlﬁa .4-5013“

PAA:  ANMOBHAAbHHE H O3epHO-anmoBHanbhpe (1 63%) —
ogeprsie  (1,35) — aeccwt  (0,98) — mopenmse (1,0%).

AlLO; 03epHO-a/MIOBHAARHHE TIHHE HMEIOT Te Xe noxasa’renu,
uTo K Mopensmie (1,37), 06a THNa OTRMAKTCA OT O3EPHHX TVIHH

U neccos KOHIEHT (1,81 n
H 1,56% ). M JIbHEE Ca0 n
MgO 8 BHTAKKAX [ P .

(7.83 u 293% coo MX KOHIEH-

TPAUMH B MOpeHaX H JieCCax B 2—4 yasa

CocTaB NMOTAOMEHHOT0 KoMnaexca, C srokt gop-
Moh Kou. i, ragg, Kap TOB H OpraHuye-
CKOO BEWIECTBA CBASAHH! He TOALKO MHFDALHSA SNEMEHTOB B ped-
HHX BOJAX, HO W UX OCAKICHHE C OCALKOM M fepepachpelieNicHne.
B MPONECCAX AMATEHE3A H SMATeHesa.
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Cocrap KOMIVIEKCa B KOMNOMAHWX CHCTeMaX CBASAH € ai-
copunes, aécopéuueﬁ H OKKJIOSHel, ONpeAenseMEMY TIPHPOAOH
u Y cpezst. Ko, Kese-
3a W Mapranua axrtuBHo moraomarotr P, V, Ni, Cu, Co, a xpenm-
HHS — DajHOAKTHBHBEIE 3JICMEHTH B T. X. Tanuucreie MHHEpAJIB
M opr xap pusytores 6 u30upa-
TeNbHOH nor MH#K-
PO3TEMEHTOB. l'lor.nomennuﬁ KOMILIEKC PEUHBIX OCANKOB fIBAA-
€eTCA OﬂHOﬁ H3 AMHAMUYHBIX fl]OpM HaxXOXJCHHA 3JEMEHTOB, CNo-
COGHBIX K TIOrJIOIEeHAIo, 06Meﬂy W BHIHOCY B 3aBHCHMOCTH OT H3-
MeHAOWEXCA YeAoBHR cpeaxt (Taba. 51).

Kak BHAHO M3 TaBMHLH, 0 COCTAaBY NOIIOIENHOTO KOMILIEK-
<a 1 Ca n Mg BH, TCR  CTapHu-
nble ocasikn. COCTaB KOMIIEKCA HAXONHTCA B NPAMOR 3aBHCH-
MOCTH OT JINTONOTHUECKOTO THIIA OTAOKEHHH.

Bo ¢parmun <0,001 sx No CpaBHEHMIO C OCAZIKOM, H3 KOTO-
POLO OHA BLIIENEHA, B MOTJIOIIEHHOM KOMIIEKCE OTMEUEHO yse-
JAHvenye KoHueHTpansit Ca B 3 w Mg noyrn B 2 pasa, MWenous
UMEIT GNR3KYHe SHAUCHHS.

K. . Jlykamesrm, H. A, ﬂ.oﬁpoaonbcxon B. A. Kysseito-
BuM (1972) cnenawa mONMITKA M3YYEHHS COEEPHAHHST MHKPO-
3NeMEHTOB B MOTJIOUICHHOM KOMILIEKCe PedHEIX OCAAKOB H MX
HCRONb3OBAHKA NS NANeoTeorpadrueckux Henefl. YCTaHOBJEHO,

0B OT CBSI3H C OPT BEIECTBOM A OKHC-
JaMH XKenesa B pe
YETBEPTHYHOR TONWH Bellopyccxoro Tonnenposba BHAERAIOTC
TpH TPYNOK 3. oB: [) Crm
TAABHEIM OGP "
THEDPOOKHCHOB )Ke.vleaa, 2) V 1 Mn, coliepXaH#e X B OCHOBHOM
onpejensercs opraHugeckum sewecTsoM, 3) Cu n wactuuno Ba,
He ofRapyXHBaiiiie MPAMOH CBSGH C NMONIOUIEHHBIM OprasHYe-
CKHM " BEIlleCTBOM. MoxHo NPeAnoNoKHTE, UTO 3TO OGYCJIOB.'leIIO
H3BECTHHM GROTeHHHIM CBORCTBOM MeAH AaBaTb ¢ OpPTaHHYECKHM
BEIIECTBOM TPOTHO b Dy MeTaJIopr coeu-
Henust (pHe. 23).

[95:3:579 MHKPOSJIEMGHTOB € IOTJIOILEHHEIM KOMILIEKCOM opra-

0 BELIECT! H UX D ‘pae-

HHA B pany ocanxox HOPMEJK}:HHH—l‘lep}ﬂ"}[ﬂnﬂa}lbﬂﬂl‘l anaw-
Bﬂﬂ COOTBETCTBEHHO CBA3AHHLIX ¢ TENJBMH H XOJOAHbIMH KJAR-
MaTHYECKMMH YCIOBHRMHM JNHTOTeHe3ad, B asexcaHppuiickux
ocafiKax npH nepexone OT TeMIHX K DepHrAAnHAABHEIM ycllOBl’I’
AM OT CHHNEHHE
nuii Vo Mn Taxoﬁ Ke mepexom My Bepxueqe'rsepmqﬂoro
ajmosus, Cumkenne coaepxanufi Copr B OCAKAX C MEPEXOXOM
K NepHrASUHAaJbHBIM YCJAOBHSM JHTOTEHE3a HMeeT 33KOHOMep’
uwh xapagrep. [lostromy konmenTpansa V # Mn B OIVIONiEHHOM
KOMmJIeKce, H4 Halll B3MJIAA, MOTYT HCNOAB30BATHBCHA B KayecTse
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RONOMHHTENLHOTO XPHTEPHS IPY sHain3e NAJNeocpes aLloBh-
afbHLIX PAa3pesoB, He CONEPXAMMX CYlECTREHHHX HAKOLJICHHT
Oprauuyeckoro BEECTBA B TeNable NepHo/ibl MEXIeHUKOBHA,
l'loKaaa’re.vao pacnp YAETbHOro Ni s
ot BepxHeueTBepTATHNE
peuwHbic ocamm PesKo  OTAHAQIOTCH OT Cpefiie- K HUKHeIeTBep-
THYHBIX %nosumenﬂoﬁ ero Kouuentpauuesn (10—32% nporae
0, 2—0 3% )

T, BHAKMO, IUUpe UCHONB3O~
BaTh qu)DpMaumo [ Muxpos.nemen‘rax B NOMMOUIEHHOM KOMIICK~
ce IS TaJeor X H AbHBX peKOHCprK-
LHA, 3 TAKIKE IIOWCKOB AHOMANbHLIX 30H B PeYHOR CeTH, Te-
HeTHUECKH CBASAHHHIX C opynel{gﬂuem Yepe3 COCTABHI PeUHBIX,

TPYHTOBEIX HAH T BOL. 3TOrC MoKasarens
X M1a71e0reOXHMHYECKHM P PYKULAM HYRHA pas 0cTo-
POKHOCTb, TAK KAy ero pH

TRRHOHHBIX Nponeccax.
B BpeMs

TO HCTOAB30-
BAHUIO JETKOMHTPALUMOHHHX (OPM HAXOMAEHHS 3/IEMEHTOB B
PEUHHIX OCANKAX IV BHIACHEHWS Cpefbl aNIOBHANBHOrO JWTOTE-
He3a, OCOBEHHOCTER MHIPAlMH SIEMEHTOB W NOHCKA NOJNRSHE
HCKOMAeMHIX.

Tak, nokasano (Li Ping-tan, 1967), uro d¢paruuu 80 seur
PEuKLIX OCA/IKOB, cpopuﬂposanmuxcx B TeNAbif cyxoi!x H X0nom~
HHIT B, Ce3oHwl, -
OHHOR Memu (ocmxancs GANsKHEMH 1O Ba.uonouy sﬁaqeumo)
310 MeIu B OypHx
oBonouxax, Gsonaxuaaloumx 3epH2 B CYXOfl IEpHOR.

Hsyyenne Cu 1 Zn B pewHHX oOCajKaX, (OPMHPYIOIIHXCA B
y X CymH M PeKHO-BOPCKOH 30HH, MOKA3ANO 3HAUN-
TEAbHLIE PAITHINA B Hax o X B
SKCTPAKMHOHHEIX (OPMAX K BANOBWM B TIPENENaX AHOMAJbHbIX,
4 He (POHOBWX KOHUERTPAUMH, 4TO GH/O HCHO/ALIOBAHO VI pas-
DeNeHHs OGCTaHOBOK aJ0BHAJRHOFO JHTOreHesa (J.S. Webb,
M. D. Baker, M. Richard, 1963).

y Py anuit,
ANMOBHANBHHX Teppac, Top{Ha U NePeKPHBAIOMIETG €I0 AJAMOBHA
GBLIO YCTAHOB/EHO, YTO KOHTPACT MeXAY AHOMARbHEIM R (oHO-
BHIM COREPKAHUEM MeJH, XaK BPaBH/O, B JIETKOIKCTparupyeMoi
$opMe HaMHOTO GOJbIIE, UM B BAJIOBOR.

Brto onpezenero (Mac Crone Alistair W., R. C. Koch,

1968), wuro HIOB
p. Tyznson nonooSMenHoru HATPHR COCTAaBASET B CPEAHEM
2,2 ma-x6{100 2. TbHOE mmn 4 Map-

CKofi BOZOH TOKa3ano, 4T0 OHH
uatpul fo 0,8 npu coneHocts 5% u 10 145 .ue-sxe/lOO 2 npu
conenocrd 5—30%a.
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B Kanaje Ha TepPHTOPHH pacnpocTp B
BEIX 1X i OCTATOuHKE M0Y-
BH H NPOAYKTH TP 0 BHIBET

MeTauNH B Jier dopme py X cocTaBisi-
o1 1-10~1% ans naomajielr, He CONEPMAWEX DPYAHHX Mecto-
poxzeHu#l, H ceume n-10-%Y% — 61ua pynonpossaenuit. Copep-
kaHne 3THX ¢opM Zn, Pb 1 Cu B pednbIX 0CafKax HCHOAB3OBA-
JIOCh TIPH OLEHKe D W TEPPHTOPAA TyTeM
reoxnmuyecknx kapr (H. E. Hawkes n ap., 1960).
Yeranosneno (J. A. Coope, J. S. Webb, 1963), uto nosmmen-
Hble COLEPMAaHHA IKCTPAKUHOHHHX (OPM METAMIOB B PYCAOBHIX
0CafKax MOIYT GHTG CBA3AHH C PO3HEH POCCHINEN HIH C TIOMO-
IeHHEM 3/IeMeHTOB OCE/KOM HS PEUHHX BOL, KPEHUPYIOIUIHX PYA-
Hoe Teno. DTH GopMBl 06A3AHH aACOPOHMA METANIOB IVIHHAMH,
OpPraHHYEeCKAM BELIECTBOM H THIPOOKHCIAMH KeAeda, ocakiaa-
lomuMuca npH yseanuenun pH-cpenst. Otmedaercs npamas 3a-

5 of
popm Cu k BasoBoMy BO dpaxunu 80 mew ocamxos or pH ycao-
eukt. Tak, npu pH 3,5—5 910 orHowenne pabko 1,5—6,4 (cpea-
nee 2,7%); pH 5—6—2,4—16,2 (8,8) u npu pH 6—8,5—52—
29,0 (12%).

IpnBesennbie aaHHble N0 RiAGGEPEHUHANKH SMEMEHTOB B
Jer HHX ¢dopMax HOBHE H B
OllCHKe CPeA  aNMOBHAJLHOTO JIATOTEHe3a M NMOHCKE MOJAe3HHX
HCKOTACMBIX. ’

Hudd B peuHmx
B CBASK C NIOUB0OGPAIOBAKNEM

Tlpu  ouenxe pacnp 3/IEMEeHTOB B
PeuHHX 4acTo CAl OTMEYATh 3HATHTENbHOR
BAHANHE Ha TPOAYKTH A/UIOBHAJIBLHOIC JHTOreHE3a Mpoueccon
noyrco6pasOBaHu.

CRefleRHs 0 XMMH3Me MOUS PENHLIX JIONHH COLepRATCH B pa-
6orax B. P. Busbsmca (1939), B. B. INoamnosa (1934), K. H.
Jlykamesa (1958, 1963), A. Il. Bunorpanosa (1957) m mpyrux
HccaenosaTenel. .

Ilo orHOwWeHHI® K AJUTIOBHAJLHOMY JTHTOTEHEe3y noqaooﬁpaso-
BaHHe BHICTYNAET KAK SMHIeHeTHHeCKHE NpOLeCC Ha Teppacax X
TIOBHIIIEHHBIX YYACTKAX ]IOﬁMV Heé 3a/HBa@MHBIX NABOAKOBLIMHM BO-
JaMH, B CHHTCHeTHYECKHI — Ha 3ainBaeMuX nofiMax. [To meno-
reHesy H €ro CBA3H C T KHMH
K np PEUHHX O B Itwenpa Mbt
BBUNENHEM . ABe IPYINb MPOUECCOB H HX nponykron: ) Tueeiil
# GonoTubil NpoNEce H TOPHAROBONOTHEE H AMTIOBHALHO-TYTO-
BHE NOYBH N0iM, QOPMHP, P H B TecHON
CBA3H C PeUHHM OCa, nemueM, 2) it np: R

5
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AEePIHOBO-NON3ONHCTHIE TNOYBH HA AJNOBHANLHBIX  OTJOXKEHHAX

na Teppac, "0 HPODHUAR KOTOPBIX
p T BHE P BEHHON CBA3H ¢ peuHofl aKKyMyas-
umel.

H ApPKHM i angd "

BEINECTBA BHCTYNaeT (opMuponanne rymycosoro ropnsoﬂ'ra, c
KOTOpHM CBS3aHa GHOMEHHAs KOHUGHTDALUM PSia SJMEMEHTOB.
B nonunax Juenpa u IIpHAATH OH XapaKTePH3YETCH COOTBETCT-
BEHHO CJEXYIOIIMM cocTaBoM (AaHHMe no 43 u 35 npoGaM cooT-
BeTcTBeHHo, %): SiO:— 88,68 u 91,28, Al;O; —4,83 u 4,09,
Fe:05—1,20 1 1,02, Ca0—0,68 u 0,64, MgO—0,09 u ne o6k,
Na,0—048 1 0,03, K:O—145 n 0,65, SO;—«O 06 u 0,03, mo.u.
2,73 1 2,04. Kak npaBuao, B 3TOM TOPH30HTe NouB moim Jmenpa
4 Hpunsary, p Ha PEYHHX INecKax,
MHKPO?JleHEHTOB COACPKHUTCHA 60}!51!.[9, 4eM B MAaTePHHCKHX NO-
ponax. Konuenrpauust GoxsuruHersa #3 Hax (Ti, Mn, Cu, V, Cr
W Ap.} 3%ech Ha HecHaHWX nousax nowunnl IIpunaTa xapaxrepu-
ayetes op TOTHBIMH MEXKAY HX COREpIKAHH-
AMH B IeCKaX H Cynecfix, a Ana Mn n Ba Heckonbgo BHime, Wem
B CYMECHX.

B rymMycoBHX ropH3OMTAX TOJONEHOBBIX NOFpeGeHHHX mOi-~
MEeHHHIX HOYB DO p ¢ Hemorp oT B
cpelHeM yBeandeHue Konmentpawun Ni B L5, Cr B 1,4 1 yMens-
menue xouuértpannn Ti B 1,2, Ba B 1,6, Cu B 1,5 pasa. Horpe-
Gennbe TIOUBH ¥P o

ol coliepxKar Gonbme
Ni 4 Mn s 2 paaa H Melibute Tx B 1,5 pasa. MsMmeHenna B KoH-

HEHTPALMAX P T0B B MOFP x nodsax cnﬂaanu
naseor AMA X Of
TaKKe ¢ np opr 0 neuxec-ma

noyB nocae ero SaXOPOHEHHH

Hurepecuo o’rme'mrh uro ryuyconuifl TOPH3OHT noftm Tpu.
NATH O
pana MnKpOa.’leMEHTOB (raGa. 52)

Tpocrp He 34 pacnp MHKPO-
38€MEHTOB B p oM fina [IpHRATH 3a-
KAOYATEA B Clenylomed. B nofimax jesux mpuTokos Iipumara
OTMEMAOTCA MeHblike KorUentTpauup Ti, Mn, Cr, Co, Ni u Cu u
Gonpiune Ba B V 1m0 OTHONIGHHWIO X TPaBHM NPHTOKaM, T. e
OTPaxaloT Te e 3aKOHOMEDHOCTH pacnpocTpaHeHHs sAeMeH-
708, uTo ¥ B anmoBuk (B. A. Kysueuos, 1955 6). B mnoii-
max Huenpa, Coxa u Ipoun comepxannst Cu, Co u Mo o6uuHo
BO3PACTAIOT BBEPX MO Pa3pesy C MAaKCEMYMOM B fleperHofiHo-
AKKYMYJATHBHOM TODH3OHTe, JHAYHTC/ILHOE KONHYECTEO HX

¢ Jer B npodune noausu
MAKCHMATBHHE KOMNCHTPAUHH BA/IOBHX K TONBHAHEX (BOpM
ITHX 3/IEMEHTOB NPHXOUATCA HA HEHTPaabHbE H ApHTEPpacOoBhie
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Ta6auna 52

Cpepnee cofepRaaAe MUKPOINEMEHTOR B ryMyCOBOM IOPH3OHTE
rOJONEHOBMX NoAMemux nous Tlpunmars n Juenpa, 7107394

Tiossa }K,;’;‘;z” T o Me | o | N v ca Ba
Hoauna Ouenpa
CospeMeHBan anmo-
BRAILHO-NYTOBAA 43 | 20| 20 [ 2,0 1,0]30]03] 30

Compemennast Top- N
$auas 5 103 | 20 L7116 07 07| 27
Hosuna Hpunamu
Cospemennas  ammo-
BHATBEQ-AY FOBAS 35 1Ho| 13 | 3005|2206 52
Conpemunnn Tap-
16 130} 12 |817102})25]0,1l

ﬂorpe&unax a0~
BUATLHONTYTOBaS 7| 93| 8 430826 04] 32

8

YUACTKH C NOBHINEHHHMH HAKOIVICHHAME HAHCTHIX wacthy {A.X.
Konmokona, 1966).

Y4HTHBAA IHAUMTEJIBHYIO PpOAb OGHOTEHHOR AKKYMYASIHH B
rymycosoM ropuaonte, no M. C. JIynnuopuuy (1965), moxuo
0XapaKTepusOBaTh C.'le}lylol.llﬂﬁ PAL NOABAXHOCTH 3JI€MEHTOB B
MOYBEHHEIX TIPO! [?u.rmx peunnix  goamH BCCP: Ti>Mn>Be>
>8r>Cr>V>Ni>Cu>Co>B>Mo.

3aBUHCHMOCTB COCTAaB4 TIYMYCOBOTO TOPH3OHTA OT YC/OBHA
OPMHpPOBaHHA NOYB DASNKUHBLIX THAOB B AoaHHaX Bemopyccnn
otpaxena 8 Taa. 53. Kak BHAHO H3 Hee, Pe3Ko BEXSMAIOTCA 1O
COZlepKaHuI0 Sl, Al, Ca, Na, K Topqmno-do.non-me TOYBHL.
[eorenea na noiiMax no Ha
Teppacax CONPOBOXKARETCH OTHOCHTGJII:HHM oBenpeiten Si, po-
croM Benaunn otnomennit CaO : MgO, TiO; : AlOs u ymenoine-
unem Beamunmd Ti:Zr. ITo nannmm K. Y. Jykamesa, B. T
Magornaena n H. H. [leryxopoli (1963), comepxanne siemen-
TOB B aJal0BHA nousax u
Ha JpeBHe-aLTIOBHAKHHX MECYAHEIX OCAZKAX COCTABISET coor-
BeTcTBeHHO (n-1073%): Ti — 66—198 u 36—198, Mn - 3—30
1 0,5—30, Co — g0 0,02 u 0,03—0,18, Ni — 0,07—0,6 u 0,31—
0,96, Cu — 0,7—5,0 u 0,16—1,34, Zn — 0,9—1,4 u 0,49—0,93,
Zr I—6 1 1—30, Mo — 0,05—0,16 n 0,02—0,19.

Pasiauust UPOKECCOB MejloreHesa B NepepacupencaeHud ie-
MEHTOB Hd aJJIOBHAJBHBIX O0CAaAKAX CBOAATCA B OCHOBHOM K
cnexywomenmy. TIlp ana
AAAXOBHAALHBIX NOYB Teppac, BEAYT K HEKDMEHIHO B BerHHX

4 % TIpoM '

by
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rpynToB — Bainocy Fe, Al, Ca, Mg, K u Na, xotopsie oTnaraiot-
< B MIIOBRAJIBHOM cp'rurreFmoBoM TOpU3OHTE. Hpoueccb!

B paap p (AIOLHECH HATeH-
cusHOfi 6HOTEeHHON, FHADOTeHHOA M MeXaHKUECKOH AKKYMY/IALK-
efi BellecTBa, XapakTephsylotcs Hakonsennem Fe, Al u B page
cnyyaep xapGonaros. [Ipu sTom coeaunenns Fe kKoHueHTpHPYIOT-
CA MpeMMYILIECTBEHHO B rOPH3OHTE Omeqeshenns, a Al, K, Na un
Ip. — oraecHus. B ropusoute orneenus goauun Huenpa HaGiio-
JapoTcs noBmueRnne cozepxanua Ni, Co, Cr, V, Cu, Mo, Ba,
CBA3aHHHE C TPOUECCAMH HIIOBHAJLHON KORUERTPAUuW 3ie-
MEHTOB.

B Topdanux nodsax [losecba n Jlogsenposbs No oTHowWe-
HHIO K HOACT! TecKaM y KOH-
nearpamuit Ni, Co, Cr, V, Mn, Ba u Ti u ymeusuenne Cu. B 1o~
Xe BpeMA B HMX 110 OTHOHICHHIO K HVIMCTHM OCAlKaM MeHbllle
Cr, Mn, V, Cu, Ba, Ti, uTO CBfi3aHO C MEHBIIHM KOJIHYCCTBOM
TAHHHCTOTO BEINECTBA, OTMIalaeMOro peKaM# Ha 3850JOUEHHHX
‘yuacTkax noitM. IlpuMepst AuddepennHaUMH 3MEMEHTOB B MOY-
Bax B CBA3W C MHHEPAJIOOGPAIOBAHHEM DACCMOTPEHH B APYIHX
pasgenax paGoTH.

TaxkuM ofpasoM, xuiMuueckas AuddepeHunalia B CBAH ¢
T0YBOOGPA3OBAHHEM BJKACT KA 3AKOHOMEPHOCTH paclpexesne-
HUA 3/1EMEHTOR B PeUHHX OTJIOXEHUAX. Xora HECKOJIBKO aaryiue-

KapTHHA NBHOTO pacip 3NIEMEHTOB
B OCajKax, BCe Xe €rc NpOCTPpAHCTBEHHbiE 3aKOHOMEPHOCTH CO-
XpAHAKTCH M BHCTYNAOT AOCTATOMHO UETKO, YTO BHMIHO HA
TIpHMepe BHIIIEOTMEUEHHEIX DA3NHUUA COCTaBa IyMyCOBHWIX FOpH-
30HTOB ToiM Huenpa n TIpHNATH, a TaRKe B3aHMOCBA3H FeOXH-
MHYECKHX paﬂuﬂon JMIOBNAJLHHX OTIOKEHHHE H neforeOXuMH-
YeckHX NPOBHHUMI, MaoXKenHste B MoHorpaduu «leoxumpue-
CKHE NPOBHHUME...» (1969).

Baiine HamMu xap AHCH H Anddep
UMALWH 3JCMEHTOS B A/VIIOBHH 30H TOMeCAd H KPAEBOA SOHEI
MOpeHHEIX obpasosanuii. B. A. Kook n corpyaunxamu (1968)
or npoctp p B AT
mouB Pycckofi paBHMNH: OTHOCHTeNsEOe Hakonsenue Fe, Mn,
Cu, V, Cr, Ni 8 o6ractr passutas MopeH k Si (B Buae xBapua)
B 30HaX nojecki. .

Ipu najJeorecXUMATECKEX PEKOHCTPYKUHAX BAXKHO YUHUTH-
BaTb, 4TO norpeéenﬂue peyHHe AONHHE XapaKTepH3ywTcd 4acTo
Gonee YeTHO p H mpod 9eM B
ApYTHX 3JaeMenTax ApepHero Jangmadra. HurepecHa paGora
H. E. Bunsamca (G. E. Williams, 1968), rae noxasaso, uto Top-
pHIEOHCKNE THeACH M KoHraoMepatht UloTaanaus, otHOcHMEe Kk
MeTﬂMqu)HSOBﬂHHHM ANIOBHAJIBHBIM OTJO0XEHHSM, B Xapaxkrepe
pacnpenenenns cofepxanuit SiOs, FesOs, FeO, K:O n apyrax
3JIEME@HTOB oTpaxanTr Hqu}HllH BHIRETPHBANHA, AHAAOrHY-
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TaGanns 83
:Trrﬁ"'-m BCCP (maxposassscerrui—%,

Pasuorpasse ma ayrosux
Bovsax®
Asmosnammee oraomems

* B % m soay.

HHIE NOYBAM TYMBREUX OONACTedl, B NPARCTABAANT oOANY W3 Ca-

MHX [LDESHEX DAACONOYB EMHOFO NIAPS, PASBRTHX HS PEUHMX -

OCaJIKAX,

Tlosmmennne cozepxanns u ocoSemnocrn CHPOCTPaHeNHR
MHKPOMIEMENTOS B SAANBNAABMME DOYBEX uo':-.yr amn:; no-
UCKORMM NPRIHAKOM IAR OOSHADYWMEHNN DYAMMX S0M.
mﬂ”&' '.’.'.'-'.'. Gnolum :mnuu remaores re e

X
paGorax (4. I1. Mamwora, 1963; J. S. ml&.w
A. 1. Bunorpazos, 1957 = xp.).
Mm?gmnmcmm HexoTophie ofmmie BMBOAM NO AN$-
ecanx .
$epeuniana iy saeMenTos, conpul‘:nlmn‘ 2880

saduﬁﬁsm*m!k!bﬂ;

1,7|8,7]1,1| =] 10,61 0,0¢ |1,2(0,4] — | M4,6] 44| 02 |21,7

1,8]3,4]1,2] 13| 7,4]0,03)1,6/0,¢] 10,7]250] 6,0|03 | 20,7

1,4]3.0[0,7] 17| 14,3 ] 0,08 | 1,2]0,4] 6,5 {26,8] 10,0] 0,6 | 17,9

o, |1,5]0,5| 9384|004 [08]04] 8,3 |97,0]11,1] 0,4 ]20,7

1.4|2.0]2.,0| 3| 2.4]0,20]1,3|0.9| 4.6 [1905]11,0] 0,4 | 27,9
1,0/1,8/0.6] 16| 20.8] 0,10 2.8]0,6] 4.6 |38.5] 8.2 0.4 | 23,0

0.8/2.6l0.¢| —|9.6] ~ Jr.4]o.] — [20.0] 19| 01 | 102
32| —[1|=] 21]002|26] =] — | 42| 50 | 2.6 |18,
2.1)s.4|2.4| 12] 276|003 |1 6l0,5] 5,3 ) 48] 2,1] 0,4 | 652

Xuunvwecxas aNQQepeHuNAINA OXBATMBACT BCE  STAOM
AATIOBNAKMHOTO ANTOPENESR — OT POUROTO DEPEHOCA XO IMHTE-
HETHWCCKNX RPeoSpA3OBANNA  PeNNMX OTAOMEHNS, NORYNNNACH
MCXZRNYCCRNNM, (MISEEO-XHMHNWECKNM, MITSECKHN, THA-
POXHMNWECKNM, NEXOreOXHMHWECKHM B ADYTAM NpoNeccaM, mpo-

3a%0BOMEPROCTN  PACTPEACACHNS IIEMEATOS IPN SAMOBN-
ANLEOM JNTOTeHEIe OTPAXAKT OCHOBHME 4epTM CTPOSHER W
0cOGERNOCTR RPORECCOD BMBETPEBAHNS B Saccelle SposHN, fene-
THUCCKNE B ANHAMESCCKNE THIM AAXOSNR M GanuaxbHué ofcTa-
NOBXE HENOEISNNN PEYEMX OCAAKOB.

Pacnpeacacine SACMENTOB HMEECT SeTXO BMpANEHHUE NPo-
CTPAaRCTECRFWE JAKOHOMEPHOCTN: BHNS WO TEYeHHIO PeX, BHPECT
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NpPOCTHPAHHA PEYHLIX NONHH X B CTpaTHrpaduueckoM paspese
ANMOBHANLHBX TO/IL.

Pacnpenenenue sneuem-on no 'reppnreﬂuuu MEHepajaM,

B cocTaBe BHTA-

XK, TIOPOBHX PACTBOPOB peqnux 0canKoB nommneno onpene-
JIEHHBIM naJ
H nmeoreorpaﬂmuecxﬂe ycnonm JIHTOreHesa.
xEMHRecKoft Auddepenuna-
MHH PEYHRIX ocaulxon nIHpe TpH H3yue-
HHH TIPOYECCOB /MIOBHANBHON JHTOTEHESd, BHSICHEHHE Te0/0-
THUECKOTO CTPOEHAS 'reppmopnﬁ H pasSBHTAA pelmhlx ROAHMH, BpH
PelleHnE npamqecxux no-
Je3HBIX ) Koppe-
AsuAel ONIOKEHHA 1 -r. A
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Taaea IV

TEOXHMHUECKME YCIIOBH4, NPOILECCH
M NPOAYKTH] AJTIOBHANIBHOrO SHTOTEHE3A

Teoxnmuueckan cpena
AARNBHANBHONO JHTOTEHE3

OcoGenHocTa cpefibi AAN10BEAARHOTO AnTorenesa, Hanboxee pax-

HHIMM B PEUHHIX JORHAX ABAsIOTCH PH ycnoBus, THAPOTeOXHMHU-

GeCKHUE, JHTOreOXHMHYECKHe, GHOreOXHMHYECKHE H APyTHe.
ycaorus D © ruap

CBOHCTBAMH BOAH, COYETAHHAME D:

TOB, COCTOAHHAMH 3apHNOB HX HOHOB B APYTHME ¢ax—mpaml,

BOC-

cra Tox b aae) A uX BHnaneHne B
OCaJioK.

B KakoM KOHKDETHOM CIyyae YCAORHR DEYHHX KOAWH

seanunna pH sasucur ot p: npuamH. ¥ Kap-

GoHaTOB K OHKapGOHATOB B BOZAX H OCOGEHHO Haxoxamedics ¢
HHMH B HHAMHYECKOM DABHOBECHH YINIEKHCJOTH BEET K MOBH-
IMeHKIO IMeNOYHOCTH cpennl. [eficTBHe OpPraHMuecKOro BelllecTBa
OnpeeNsaerc ero l’lpﬂpu}lﬁl’l H CTeneHhIO PasAOMeHHs. TFyMHHO-

Bie B Y. H T, a mp oK
BalOT Cpely; ¢ pas. JeTPHTA,
y T M 0obp Y
KHCJIIOT, H M [

opr P P
3aLHA 'YMHHOBBIX COGJMHEHHN BefleT K CraAuinny nepexoxam pH
OT IIeNOYHOH K KBCIOH. BakTepHH-HATPHPHKATOPH NOAKHCASIOT,
a duKaTOpH cpexy H T. 1.

i i Beanuurs pH o6yciaoban-
BawT pasl(mépasﬂue npou.eccu AMIOBHAALHOTO JMHTOreHe3a.
Brinajenne OKHCIOB ®ele3a OOWuYHO Hauumaeres npu pH 4; B
nnanaaone pH 5—6 BMeCTe ¢ HEMH OCAXXAIOTCH FHIAPOOKHCALI

1, Zn u Cr, a npz 7—8 — Co, Ni, V u Pb. Yeaosus, Gauskue
K nempam,uuu HIAH , YIOT nepe-
JHOCY JKernesa B BHAE I M
nuit. [To P. R. Seaber (1965) B no;\ax c pH menee 7 comepxkanue
XKeJe3a o6bauo Bhe 5-1074, a npH Gosee 8 — muxke 3-10-6%,
KoneGanust peanunnst pH B pewnoit nonmne MoryT 6HTH DPHIH-
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Hoft MMIpauHH Jii{ cpexa eT Tox-
smxaocth V, Cr, Mo, kucaas — P, S, Mn, Cu. Bricokue anange-
uns pH 8.5, neobxoaumule AN BHIOANEHHS MAapramna, ABIMIOTCS
TIPHUAHON OTAE/NEHH| €ro OT XKe/esa, 0CamAAIoUerocs B Gosee
KHCIIOf cpefie.

Benununubsl pH oka3wBaioT BiHsHHE HA OCAXKAeHHE U OGMeH-
HYIO CTOCOGHOCTL KOJMJOHAHBX CHCTEM. OCS)KAEHHE KOJIOUAHO-
rO KpeMHeaeMa uger mpn pH 4,5, a MOAEKYMAPHO IHCHEPIHPO-
pan#oro — 8,0 (G. Okamoto u Ap., 1957)." DkcnepaMeHTaBbHO
TOKA3aHO, W9TO ONTHMalbHble 3Hawenus pH nas  Koaryas-
LIHH MYTH H3 pedHHX BOJL COCTaBASIOT Yy MOHTMOPHJAAQ-
uura 6,6, kaoamnnra 7.5 W xmapua 8,0 (M. N. Rao, C. A,
Sastry, 1969).

Hamn ycranoueﬂf)ﬂ yro pH ycaosus ¢opMuponannxspeqnux

0CajKOB B €rpa Bapbhpy B x 8, .6,
npH 3TOM (anHaiBHKE B I/ no
BENHUMHAM AAHHOTO ROKAa3aTend: pycnome 80—7 0, mofimen-
uboie — 7,1—5,0 u crap 5,0—4,86. (He-

CKOMbKO ~CMeMIeHHHE B 06/iacTh  ClAGOKHCAMX H HeRTDAbHBIX
peaxumii AJifi CTapHYHBIX YC/MOBHA) mpmBogarcs A. A. Jlasapes-
Ko (1964) ana Duenpa, riie COBpeMeHHbE OCAAKH PYC/IOBOA a-
UHH xapakrepuayiotca npegenamu pH 84—7,2, nofiMenno —
7,9—5,7 u craprunoit 7,0—6,7.

Tlo B, I'. Ecekomy (1966), crapmanmie ocagkn uenpa uMe-
joT cnaoutenounyio ob6eranosky — 7,1—7,8. Topdanukn compe-

MEHHHX MOHM PH3Y OGHYHO THMH ycnonx-
AMH (pH 5—65) IT JISeTCH, UTO B

el cnosm’l
onpeae.'memux CBAIZBIO c’rapuuu ¢ PYCUOM, CTenexLio ee 3apa-
CTaHHs, /IHTONOT OCa[KOB,

MHKPOOPFaHH3MOB H T. A.

efiac HaKoMMeHH NaHuue no pH IpeBHux anmoBHANBHEX
otnoxenrl. Peunble ocanku 1 nagnofiMentol Teppacs flpunstd
uMeior sHavenns pH B npemenax 6,6—5,5; 11 — 6,8—6,2; o3ep-
HO-: a:’lJﬂOBHa.ﬂbHHe OT/NOXKEHHA Teppac D,Henpa H npﬂﬂﬁ'ﬂr] -
7,1—6,2. Myp a. Tpaboso xa-
PAKTEPHIYIOTCA Beauqnﬂaun 5,2—74: n. DBopxos —59—6,7;
03epHO-aMMIOBHANBHLHE OCANKK a JonuHe p. Mapsﬁnxu—62—ﬁ

T P!

68-7,0, y WIRACBCKAX — -5,9—17, 8

QOsepHo-a//oBUaNbHHE  OCAZKK  HaAHGOKCKOTO BOapacra,
BCKPHTHe B CKBaxHHe 6a#3 A. Manas Anexcaniphs, BMeioT
pesko wenounyio cpeay (pH 8,6—94). ¥V a.vuuomm JLaHHOTO

paspesa A pH aa:

anboll Nauki 7,9—8,2, NAUKH MONMNBA 7,4— 79 u ﬁasanbnoro
ropx3oHTa 7,4. B onAroneHoBLX aLMOBHAAbHEX ocaixax [lo-
pHor5 n0 9.
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ITo B. K. Jlyxamesy (1970), B coceanux paftonax Ilospum y
FOPH30HTA TIHOHEHOBHX necTpux rama pH 7,7—9,0 u uepneix
rauH — 7,7, Yy TPCANCNHHKOBHX peYHWX neckoB — 7,2—7,5.

Tpu annoBHAABHOM AUTOTCHE3e BAXHA BEAHTHHA ITOTO MO-
KasaTeas A5 PeYHHX BOJ, HAXOAALIHXCA B KOHTAKTe € OCAjKa-
mu. ¥ Box Jluenpa B neioM Ginskde mokasatens pH — 7,5—85
(M. A. Faaronesa, 1959), 6,2—84 (E. I1. Haxmmna, 1966) n
7.1—8,1 («lcoxHMuUecKHe NPORAHUMA...», 1960). Pexn ITodecost
BCJAEACTBHE MOBHIMIEHHMX COAEPXKAHHA OPraHMYecKHX KHC/IOT

A Gonee Aok {pH 7—4). I'pyn-
TOBHE BOAB PEYHHX NONHH B ¢ i gacTH
Hpuanatu  nmetor pH 7,0—7,8, 2 pa 3a60OJ0YEHHEX yuaCTKaX B
LEHTPA/bHON YacTH — B cpeanen 5,2—6,2,

O6cranoBka pH onpenensercs Take THROM NOYB, DaIBHBa-
IOUMXCA HA PEUHBX OTiOMennsX. Ias peunnx poanmt [Tomecsst
X8PAKTEPHH CPEANHE pH: zep BX [OYR

—4,7, Topd: x 6,2 n Top 3,0-50.

Kak BHAHO H3 HAOMEHHOTO, B HEJOM YCIOBHS Gacceitnd
Juenpa n Tpunath cnocoGeTByloT 06pa3CBaHHI0 M Cajxe OKHC-
HbIX COCNMHEHHA eJe3a (Il OGOralleHHA €ro COeIHHEHHSMH
noas ycroiuupoctn pH paBum 4—6, no A, T. Bace, H. P. Kan-
Jaaw, . Myp, 1963), kapGosaTos (Aa% KapGOHATOB OHH DEBHL
5—7,8, H3BECTKOBMCTHIX KOHKpeuwuit 7,8—84), rann (wis raapo-
OB pH>7) ocdaTos 1 T. &.

OGLH pH anmosn-
ammoro eroreuesa Gacceiina ,Zlﬂenpa no panuuim B. A. Kysue-
uosa (19656), A. A. JIasapeon (1964) u gp.: 1) peaunuxa pH
‘yMeHbIIaeTes: a) B paay p
Jpanud, 6) B npeaenax o;umu u TOR Xe q)auuanbﬂoit oﬁcraﬂosxn
€ yMeHbIICHHENM pa3Mepa YacCTHIL OCajkka (necxx — CynecH —-
THEL]), B) B IpeienaX OAHOR M TOh xe QannanbHOR 06CTaHOB-
Kd H OJHOI0 JAHTOJOTHYeCKOIO THNA OCAAKOB C BO3pacTaHHeM
sau, HIE T) BKpecT MPOCTHpAHHA ped-
HOR  JIOMHHB 01' pycna B ray6pr TOMMH, 1K) NPH fepexofe OT

JBHBIX y ABHBIM Y M; 2) peuHble OCamKH
ronouera 1 nepxneqemepmqnoro BPEMEHH B IEJIOM XapaKTepH-
3yloTcs cpens; 3) mpu
nepexone OT qe’rsepmuﬁoru K HEOTeHOBOMY 2/TIOBHANBHOMY
mnﬁoreneay OTMEUAeTCH TEHACHIHSA K CMeHe B HE/OM C/aGOKUC~

Ha

THapoxHMHYECKHE ocoGennocTh cpenu Peu-
Hue muu BHCTYNAIOT HE TOLKO KAK CPela NePeHoca, OTIOkKe-
MarepHana, HO 4 9acTh -

nmlamuqecxoﬁ CHCTQMH BOIlﬂ — OCaJoK, onpene.nﬂwmeﬁ npo-
LECCH AJIOBHANBHOIO JRTOreHe3a: PACTBOPEHHE NMOPOA K MHHe-
pajOB, THAPOMHS, 0 KOM-
nAeKea, OCAXIEHHE KOMNMOHHOB, MMTEPTeHHOE MHHEPAN00OPaso-
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Banue, 3aXOpOHEHHHE B OCalKe BOAH ({KOTOPHIX MOXeT OHTb
cBuiile 50%) OKasblBAIOT CYMIECTBEHHOE BAHSHHE Ha IPORECCH!
AnareHesa ¥ 3MHreHesa.

B peuHLIX MOAMHAX NPH NepexoAe OT YCAOBHH pycaa K moi-
MEeHHLIM M CTADAYHBIM ocnabepaetr POab BOX KakK CPefibl MexaHH-
.GEeCKOTO mepenoca u DCa)KIIEHHﬂ MaTeprana H yCHAHBACTCH pOJIl:
KaK cpefbl (pH3IHKO-XI MX, MH
THUECKHX TPOLECCOB unrpanﬂn B AKKYMJSIIHH  SJICMEHTOB.
B ﬂqu)HJlE pycno — nofiMa — Teppaca yCHJAHBAETCHA 3HaUeHHE
'PPYHTOBBIX BOA, (HOPMUDYIOLIHX CBOW COCT4B B 30HE ZKTHBHOTO

¢ H HCTBHA C BEHIeCTBOM  aMJHBHANDHBIX
ocankos, JIoKanbuoe BJHSHME Ha AaJMIOBHANbHMA JIHTOTEHES
OKAa3bIBAIOT I'JIYEHHHHE BOABL.

. [lotepa BOXM B aAMIOBHANBHEIX OTNOMEHHAX BENET K HX
YIIOTHEHHIO, CHHEPe3HCY KOAJNOMIOB, K npeolpa3oBanu0 MHHE-
PanoB OT BOAHHX K Ge3BONHHM ¢
HHIO OpPTaHWYeCKoro pellecTBa, K l.leMEHTallHPl B OKaMeHeHHIO
ocaniKa, T. e. BO MHOrOM onpejeaser nepﬂ(oa K STIHTeHeTHYeCKoM
CTajiui TIp PeUHBIX
Hs 33KOH.0MEPHDCTEH COCTaBa pevyHbX H IFPYHTOBBIX BOA Tep-
JNuenpa OTMETHTB: 1) MOBHINE-
HHe MHHepanmauun (no 385 mezfa) H BHICOKHE COLEPKAHAA
HCO;, Ca n Mg (coorserctBenno fo 287, 63 u 15 xe/a), 2 rak-
xe Mn, Al B Bonax, npeﬂnpynumx paﬁom:l pacnipocTpatenas
JECCOB — 2
(a0 50 mz/s) u BHicOKHE conep)xamm opraﬁmecxoro BeHIECTBA
B BOAAX, AP Ble — To-
Jeche ¥ AOAMHY Bepeanﬂu, 3)" cumente cTenerm MYHEpaTHaa-
IHH H CO/ePXAaHHA pAAa KaTHOHOB BHH3 MO0 TeUEHHK peK;
#4) yBeNHueHWe B PeUHBIX BOXAX cyabartos Fe 0T IayGHHHEIX 10~
KeMGPHACKHX BOJ, COEepKaHHWA KapboxaToB B cyabpartor Ca u
Mg — OT MEIOBHIX U XMOPHIOB HATPHA H KaAHS — OT BOX, pas-
MBIBAIOWHKX HA TayGuHE

OTMeyeHHbBE 3aXOHOMEPHOCTH DﬁyC.TIOBJlHBBIOT TIOBHIILIEHHYIO
KapGOHATHOCTh PEYHHIX OCaiKOR BepXoBbeB J[lHempa; BHICOKHE
COAepKaHHa MHKPO3/IeMEeHTOB B 0Ca/lKax peK, BHITEKaIMUX H3

JIOTHHX Mn u Fe
B ocamkax YGOpTH COBNAJAIOT C MECTAMH NOBHIIEHHHX CONEP-
2KaHul 3THX SJIEMEHTOB B BofaX pekn. C BHIXOAAMH FIYOHHHBIX
BOJ B PEWHBLIE JIOJMHHbl CBA33HO OXe/Ne3HeHRe aflOBHA B Bep-
x0BbAX Y60pTH; KapBoxaTHocTb mofiM Jlpumats; aHOMaibHble
COfiepKAHNA XJIOPHAOB B OCAAKaX 03ep-CTapHU quﬁouKOE, Byll-
xoe, Lnpokoe H T. A. 3acToHHHE BOAB CayKaT ucm\muxom B
Hii XKenesa, a p p

MEHTOB. B 1IGAMAX.
coCTaBe CTADHWHBIX BOX OTMEYaeTCR THAPOXMMHuECKas
CTPATHOHKALHA: € ¥ rayGHHE B
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NpHAOHHOM CJ0€, BO3pacraer conep)xauﬂe menesa, opranuqe-
cRAX a Xapamepnu
pe3rHe H3IMeHeHHd CQCTaBa B CBA3H C l'lEpExOAOM K LOHHHM M
HIOBHM BOJAM, Tlle CONEPKAaHHA OTAeNbLHLIX BJEMEHTOB COOTBET-
cTBeRHO cocrapasior (#2f4): SO, — 6,6 n 296, Ca — 405 u
485,8; Mg — 11 1 110,5; Na —2.8 n 49,2; K—26 n 94; Fe —
0,7 u 9,0. BospacTanne KOHUEHTPALHH SJIEMEHTOB B CBA3H C
YKa3aHHbIM TNepPexoJ0oM OTMeNaloT MHOTHe aBTOPH A1 O3€PHBIX
sonoemos (H. M. Crpaxos, 1954; E. Gorham, 1961 u 2p.).
BaxHolt cpefioit JMTOreHesa BHCTYNAioT NOPOBbie PacTBOPEHL
T'eoxumuueckue mpouecChl MEeXAY HAMH H OCaiKaMH ABJAAIOTCH
CDCTBBHOH YACTHH JHATEHETHYECKHX H 3MHIeHETHYeCKHX npeoé-

p cocTana
HOTO U MHHepa p

Paccuarpnsaﬂ NAHHHE TAGM. 54, HeOBXOMHMO Q6paTHTL
BHHMAHKE Ha cne)lylou.me H coCTaBa P pacr-
BopoB. Bo- pana TOR, 0coGeH-

Ho Na, Cl, SOy n Ca a TaKXKe [0 BENHYHHAM TeOXHMHYECKHX
xoaq>¢nuﬂem-on XJIOp-CYAb(ATHOrO, MarHe3nasbHOCTH, 1eN0d-
HOCTH H KapGOHATHOCTH OMNHTOLCHOBHE AJMIOBHAMbHEIE OTIOKE-
HAA Pe3KO TeA OT Gontee PeyHbX 0CalKO0B, NpH
9TOM HX BeNUYHHH 3AHHMAIOT npome}xy‘rov-moe NONOKEHHE MEX-
1y €OOTBETCT T H LAl OKEAHHWECKHX H pPev-
HBIX BOJA, TAMOTeA K MepBHIM. YKasaHHoe Hapﬁny ¢ reonorHue-
CKHMH H APYTHMH HAHHHIMH, OT H Bl T-
BYeT 06 OCOOHEHHHIX, ~BepHee, npuenh‘ronmx, YCAOBHAX
. Bo-BTOPHIX, OT A PAINIBA B
COCTaBaX HOPOBHIX PACTBOPOB OCAAKOB OAHIOUEHOBHX r1us, ¢op-
MHDOBABIUMXCA B JeMbTOBOM OGCTAHOBKE, M FAHH OJHIOHEH-
HEOreHOBOro B03IPacTa, 0GPASOBAHHEIX B KONTHHEHTAMBHEIX YCJIO-
BHX. B-TpethHX, IO NAHHBIM COCTABA HOPOBHIX PACTBOPOR,
CTapHuHbe 1. Jipopen o K 4eTRePTHYHHIM, 2
He HEOreHOBHIM OTJIONeHHSM. AHANOTHUHHE NPHMEPH HCNONB30-
BaHWA NOPOBEIX DPACTBOPOB B MaJjeoreorpaduiecknx peKoH-
cTpykuuax npupogarca H. B. Tareesoft 1 M. M. TuxomupoBoi
{1962) 1ns HeoreHoBrIX oTnomeHuA [Npukacnus.
HTonOruyeckune ocoGeHHocTH cpexnn. Poas
JIATOJIOTHIECKHX OCOOCHHOCTSH OCAZKOB KaK CPeXbl a/OBHANb-
HOMO JIHTOTeHe3a Malo OCBelleHa B JdTepaType, XOTS OHa
ogeBHjHa. HanpuMep, INMIMHHCTHE OCANKH B KOHTaKTe C pewnol
BOROH aiCOPGHPYIOT MHKDO/MEMEHTH u3 BOA. Byayss saxopo-
‘HeHHHMH B NORMEHHMX pA3pe3ax H ABIAACH BOAOYROPAMHU, ORN
AKKYMYNAPYIOT H3 BePXHHX CIOEB NOUBO-TPYHTA XUMHYECKHE B¢
MEHTI, HHGHIE aTmochep H
TIABORKOBHMH BofaMH, [JHHHCTEIE H JECCOBHAHMIE OTNOXe-
huA — HauGonee OaaronprATHas cpeRa AaA 0Gpa3oBaHHA
p P T0B H 3 Kededa. B page ciayyaeB HX
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NAOTUKYM ABASIOTCA JOBYWIKAMR POCCHIKOTO 30J10Ta, TAATHHH
APYTHX 3JIEMEHTOB,

Cocrap rmHuCTHX MHHepa.'mB HCTIOABIYETCA JIA CYXKieHHs
O cpejie JHTOreHe3a, uTo u
rajmyageTa CBSISAHO € KHCHOA, Monmopﬂnnoﬂma — ¢ Heir~
Tpa.’leOl‘l H mEﬂD‘IHOH cpefaMu. Mlmepanu TJiKH JIEKAT B OCHOBE
iBBIIEJIEHHS TeOXHMHYECKHX dauudt, npennoxennnx I. ¥. Teono-
popuuem (1947).

CocTas MIHH HCNOJL3YeTcd TWDH NaJeoreorpadHyecKHx fio-
crpoesunx. Tak, A. II. BunorpagoBum u A. B. PoHoBumM (1956)
TIOKa3aHo, uTo ramusl Pycckofl maatdopMbBl Ha MPOTSIKEHHU
TeoIOTHYeCKOit HCTOPHH OT ﬂUKeMGPHﬂ K aHTPONOrEHY HCHLITaNH
HaNpaBJIeHKyio SBOJIONHIO COCTABA, B OCHOBE - KOTODOH Jexar
TPoRecchl 0601"5“{9!‘!"?{ KaJblHeM W MarfHeM H YMeHblieHHa —
kanusa. A. B. Ponor 1 3. B. XneGunkosa (1957) BHABHJAH, uTO
XOAOZHHM H YMEDEHHHM YCJOBHAM JIATOTEHE3a  CONYTCTBYeT
dopmupoparue obordmenunx SiOz, K:O u NagO ruapocmox;
BAZKHOMY H JKAPKOMY KNHMATY COOTBETCTBYST NPEHMYIIECTBEH-
Hoe pasBuTHE KaoNMHATOB, OGorathx AlgOs; m TiOp. Apunusuie
30HH BHEEASIOTCS T/IMHAMH, 0GCTaINeHHHMH olmcna)m Mg, Ca,
Fe, S; nic TaKKe

o nasntm R. F. Kerr (1955), s neJmonoro aMToBHS
XapaxkTepeH HAANT-MOHTMOPHIMOHHT- -Ka0JMHHMTOBHIA cocTae. Ha-
JIOWEHHE NPOUECcCOB MOPCKOTO RHATeHe3a COMPOBOMAAETCH Nepe-
XONOM THAPOCTION Y KAOJHHHTAa B MOHTMODHANOHNT. M. JI. Kedr
u 3. T. HOerenc (1961) mokaszand, 4ro MopcKHe IMIHHHI B 6—-
7 pas Goraye Sn ¥ Mn no cpasHeHuI0 C APECHOBOAHEIME.

Kal{ O0TMedaJI0Ch BHIINE, COCTAB IJAHHHCTHX PEUHBX OCAJKOB
Hﬂnl‘lOﬁMEHHHX Teppac Hpnnﬂ'm oTpaxaer naneureorpatpﬂ'le-

CKHE H MaJe0re0XHMHYeCKHe H PTHYHOTO
AMTOTeHe3a. O.NHTONEHOBHE B HEOTCHOBHE INHHE Tonuenposbs
BH npenmMy MOHT n OBHM COCTa-

BOM C HESHAWHTENLHOM MpPHMECHIO KAOMMRWTA H BEPMAKYAHTA.
l'lpeoGnanaHne MOHTMOPRJAJNONNTA fBJASETCA B YCAORHAX JAHHO-
To permoHa He TOJNLKO BO3PACTHBIM NPHSHAKOM, HO M 1OKaszaTe-
AeM npHGPeXHO-MOPCKOH OGCTAHOBKM AJS OMMTOUEHOBHX OT/IO-
JKeHEH. B a/MOBHANBHBIX TMIHNAX UYETBEPTHYHOTO BO3PacTa
TOCNOACTBYeT THIpOCAIONA.

B nmecuasHX DeuHHX O0CAAKaX B CHIY HX BLICOKOA NPOMEIBA-
€MOCTH H HM3KOH NOTJIOTHTENbHOH CHOCOGHOCTH IHHpe PA3IBHTH

HHA ¥ p

nawTea ¢ # Fe u Mn.

KapGona-mocn ocankop (Ha/aMuNe TOPH3DHTOB COGCTBEHHO
paccesHHule Kap-
Gonath B ocam(ax) COBKAET IIENOYHHIE YCJOBHA CDeAM CO
Cﬂeﬂ"q)ﬂ‘lecl(lﬂdﬂ AKKYMYJAALHAMHA MHKPOS/IEMEHTOB, CONMPOBONK-
AAeTCA pasBHTHEM DaKOBHHHLIX MOJJAIOCKOB H T. A,
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Cpenn ToROUEHOBEIX PeusnX oCaixoB Gaccefiia [lmenpa
INAPOKO PA3BHTLL W3BECTKOBHE TyQel (YGopTh} € ComepmKanmem
20 62%, neccosupHbie CYTAHHKA ¥ penfsunn (IIpunsate) — 20 1
Topdorydbl (3anaguoe [lonecre) — 48—85% CaCOa Konuen-
TpanEH KapGOHATOB BCTPeYeHH B al/OBHH MyPaBHHCKOrO
(Crapeun) B anexcaH 0 (M. A ) MexAeNHN-
koBult. Pelkue HX KOHKDeLHH omeqenu B CTAPHYHEIX OCAaLKaX
panHeueTBepTHUHOTO Bospacta (IlBopew).

O TOB B PeyHHX ocamkax Gac-
CelfHia CUIYHKUT TIOATOK IPYHTOBHX BOJ H3 MEJOBMIX H3BECTHAKOB,
BLIXOZH MeNa, PaSMBIB JIECCOB ¥ KapGOHATHHX MOPEH. AJIJHOBH-
aabHble OCaZKH WMEKOT
Ko9HUHENTa ¢ MOPEHHHMH OTJIOMEHHAMH, YTO YKa3HBaeT Ha
focAeAHHe KaK TVIABHB HCTOMHHK NOCTYIMIEHHA KapGOHATOB B
PeuHYIo ceTh.

Tlo A. A. Jlasapenko (1964), B baunanseoM pPsLy OCagKoB
JHenpa cofiepmakke KapGOHATOB cocTaBAfAeT B cpefHeM (%):
AR NEecKoB pycaoBhx — 0,05—0,12, nofimensnx — no 0,2 n
crapuunbx — 0,07—0,38; B aneBpHTaX OHO BO3pacTaeT Y MOf-
MeHHHX OTa0KeHHA A0 0,33 ¥ cTaphunbix —1,58%, CO,.

OXeNe3HeHHOCTh OCAafKOB (BeqHYMHA BaJOBOrD
CONEPXKAHHS, HAAHUHE ABYX- H TPEXBAJEHTHHX COGIHHeHHS,
KOAMOMANBIX, CYJAbOHAHEIX M APYTHX GOpM Keaesa) ssasercd
BaKHHM IOKA3aTeJeM CpeJbl JHTOreHe3a (OKHCIHTENbHO-BOC:
cranoBuTensHoll, pH u 1p.), rHneprelHo-MHHEPAIO0GpascBRaHus
(reMaTHT, JHMMOHHT, HHPHT H T. A.), MHTPAUHH H OCAXKICHHS
37MeMeHTOB (B BHAE METATMOPraHMYECKHX KOMILIEKCOB M T. 1.).

Benuunna aTOro NoKasaTelid B AJMOBHANBHOM JHTOTEHe3e

o ClIe) TAMH DOCTa €rp
cpem-mx BenmmH 1} s d)auna.'lbnom PALY aNJIOBHA PYCAOBLIF —-
AOHMEHHHH — CTApHUHE; 2) ¢ YMeHbHICHHEM Da3sMepHOCTH
gacTHil OCAIKOB; 3} C MEPEXOZOM OT OCAAKOB, HE CONEpIMAlINX
Copr, K OPraHOMKHEpAJBHHIM OCAaZKaM; 4) B pPAAY HOpMaib-
HElll — NepUNIALHAILHEI a/mOBHH,

Ornomenne Fet?:Fet® ‘mamensercs B sasucuMoctd or pH,
HaMHYUA  OPTaHHYecKoro  BeillecTsa, (alMaTbHHEX  YCAOBHA,
AKBAJBHOA M CYGAKBANbHOR cpefl % T. A. Jlaf COBpeMeHHOIO
amuosusi  Ipunara ome\laercn B cpeanem (% BanoBoro)
Fe;O5: B pycaosom — 0,71 — 1,32, crap —
2,20; B meckax — 0,72, KaMCTHX neckax — 1,64, rimme — 4,44;

B BEPXHEETBEPTHYHOM. aMU0BAH [HeNnpa B NECKAX HOPMAILHOTO
H NepHMAUMANBHONO AJMIOBHSA CONSPXKATCH cooTBeTcTBeHHO 0,86
u 1,40 u cynecax 1,73 u 2,14%, Banskue sakoHoMepHOCTH YCTa-
nosaenn A. A. Jlasapenxo (1964) aasn Juenpa, Mecus n Oxu. *

Iophimennoe colepiRanie COSNHACHHN Kenesa B BOAAX H
OcafKax CHocoBCTBYeT AeRTeALHOCTH JKene306akTepui ¢ (opmu-

P G M nep PYL B noiiMax; 06pa3oBaHiio
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Cy/bpATHEX W CYABPHAHEIX MHHEPAsOB B CTapHUAX; mMepepac-
npenenesno Mn, Nl H APYIEX MHMKPOS1eMEHTOB B TOUBAX ¢ KOR-

LEHT ALHOM TOPHIOHTE; AKKYMYJSLHH
MHKDOSJIEMEHTOB npn BHINIAKCHHY ' OKACHOB M THIPOOKUCIOB
Wexesa H3 KOJL pOE Dpy pHu T

Oprannueckoe Bemectso. Pomp oprawsueckoro
neu.(em-sa KaK Cpefnl aJII0BHAJBHOIO Jllﬂ'Ol'eHeSﬂ 3AKMOUdeTEA
st MHFpalHY HIH aKKyMy-
mﬂmn Fe, Mn Al, Cu, Ti u ApyrAX 94eMeHTOB B (OpME KOM-
TNEKCHBIX coexmaer-mﬁ cyanpa-ron, HHTPATOB H T. [ BHICOKOH
CTENeRE aAacop P B Qop oprano-
TAHHHCTHIX 0B; Gnamnpnﬂ'mux
n.rm PA3BHTHA MHKPOOD H
BOCCTHOBAEHHS CYTB(ATOB, x-mr-
paTos 06pa3soBanks YIEKHCAOTH K T. II; BO BAHSHHH Ha Be/HuM-
Hu Eh n pH cpenrl; yaactnr 8o BTOp MHEEPa
HHR (B}‘IBHaHHT, NMHPHT); CO3AAaHHH GHOTEHHHEIX -
(topd, ua) u T. 1.
0 BAMFHRIO Ha CPeLy H MHMTDANU© 2jeMeHTOB B Gaccefi-
He JIHenpa MOKHO BH/AC/IHTH 5 BHAOB COCTOSHHS OPTaHHYECKOTO
BEINCCTBA: XKUBHE pPacTH 7K opr H, cna6o
HIMCHeHHBII DACTHTENBHBIE [NETPHT, CUIBHO DPA3JIOKHBLMAsCH
OpraivKa, DaCCeSMHOE BEUIECTEO B PEHHX OCafiKaX H BOAIX,
opr oe > {mpH W Ap.).

B cospemennux PEYHHX TNecKaX PasaHuHHEX GauHanbEEX
oberanoeok aoauHE Juenpa Copr (mo naurmy A, A. Jlaaapenko,
1964) comepxutcs (%): Ans pycioBHX dauuit: (cTpexenn — 10
0,05 (cpepnee 0,04), pycaoBas oTMenh — 0,01—0,34 (0,19); aas
TOfMEHHBIX: NPHPEIHOR HOAME ~— 004-—0 37 (0 14), snyrpen-
Heft nofims — 0,10—0,43 (0,22) » crapuusnx ganai — 0,03—
0,32 (0,16). Cy X 4aCTHIU
0CajKes CO) Copr OGHTHO BOAD H COCTaBafeT, Ha-
npUMep, B CTApHUAX JIf KPynHHX amsespuros 0,32—2,1
(cpensee 0,91%), Mesxux afespuron — 046—5,72 (1,83) »
nenuros ~—~ 1,10—5,03% (1,93%). B Topdsumx noqaax 3aBomo-
uenHsx nohu Iodecsst T80 Copr
80—88, a ‘B aAMOBHAJBHO-IYrOBHX NOYBAX — 189—3 9%

B norpebesnoM annoBun ﬁaccenﬂa Jinenpa, nO HAIIMM JaH-
HBIM, CO; opr x. Taxk, v
0OCaKOB KJI‘HMaTH‘]eCKOl‘O oanyMa anexcalmpuilcxmro Mex-
JMeHHKOBbS OHO BAPHHPYET Maf cymeceli B mpenenax 0,54—0,74
u cyransxos 0,19--1,33%; y Heorenosbix rau — or 0,1 07 o 077
(cpennee 037%) B cocrase dpakunn <0,001 ma almosHaNb-
HHX .ocankoB Copr COCTABAACT y TAHH Gpec-rcxoro Bo3pacTa
1,18%, wa 0 — 0,67, o— 1,0—228, mypa-
BHuckoro — 0,40—4,37%. MnTepecno oTMeTHTb, 4TO B paspese
x. Bponnoe (cM. pHc. 6) B 0CanKax XONOLHOTO mepHORa (WauKu
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VHI, 1) Copr copepxnrea 0,01—0,03% . (cpemuee 0,02), B 10
BpeMs Kak B ocafkax Temaosoro — or 0,05 (masxka IH) ao 0,09
(nauxa V) npu cpepnen 0,05

Ha obmux Teft Copr B peunnx
aKkxymynaumsx Gaccefina Jlempa M MOXeEM OTMETHT BO3-
pacTanke €ro COREPXAHHMS B PAAY MMIOBHANLHHX dammi pyc-
N0Bast — MOAMEHHAS — CTAPHYHAS; BKPECT MPOCTHPAHMA NOMH-
Hbl OPH MEpexoie OF Pycia K TEUIOBOH 4aCTH HOAMH; BHH3 MO
TEYERHIO PEKH M B JHTONOTHUECKOM DALY OCAKOB FECKH —
cynecy. -— 6uoguTh. OmHako HCK ,
8 Ilonecse 6. 3aTop¢ pycna  (HH30BbA
YG60pTH), B TO BPEMR KaK OTAE/bHEE CTAPHYHLIE BOLOEMb! NOYTH
He 3apacTaioT (cpeaHee T:(qemle Ipunsra).

Mo

Jly .
A. A. 3amuTREHOR {1963, «Teoxumuieckre l'lpoB!dHl.lﬂPl P,
1969), E. I1. Haxmrunod (1966) H AP., OPFaHAIECKOS BElleCTsO B
PedEbIX BOAAX HBETHO-
¢TH BOA: OT 30 {Mlpyn) no 190° (Bepeanna) ot 50 (sepxosbe
Huenpa) no 7 cs ot 30
(JTokuesn, Slcm-leu) 20 300° (Opecca, Boﬁpax), or 150—190
(Bepxopne [Ipunaru) ao 200-—230° (Hu3oBRE).

B cocrase o raunqecxoro Bemectsa BoA Huenpa u [lpunaty
copepxurcs (% ¢yabBokucaor — 87,5—964, TyMHHOBHIX
Kueaor — 3,6—1 27‘ Ero HCTHHHO pacTBOPHMOE KONHYECTBO JO-
cruraet 36, 3%

TNpAMEME ONpeiefieHRAME  COCTaBa peqﬂux Bou Baccefina.

Huenpa ¥TO Opr TBE
ciyyaen dakrop MuFpa-
uur u akkymysanad Fe, Mn, Ni, Cu, Co Ho M. A Caaronenolt
(1959), 3gech ¢ OpraHHYECKUM B opme

¢ TyMYCOBbIMH KHCIIOTaM# MEFpHPYeT Ko 63% Fe. -

Opr ryMyc, Bl
ﬁmyuu, xnopo(pmm, nepoxcnnaaa X Ip.), obnagaouue nuc@
H

KOMIL

MeTa.vmamu uurpa-
LHH R HAKONACHHIO Fe, V Nl Mo, Cu, Co, Mnn ApYTHR SneMeH-
TOB. BHe OpT Hi ¥ MHHepalb-
HOM 4aCTH OCalka MOXeT RaTHCH

BTOPHYHHX MHHEpaAOB (TIHH H T. 11) AMHHOKHCAOTE HBASIOTER
CUIBHBIMH MH H KOMIIL ‘CAIMH.

Tpouecces onoxsonuBanHA noqn Teppac BO MHOTOM OnpPeAensior-
€# 0Dpagy sfech ¢

PassutHe opr TyMYycoBoro
<OCTABa, BMECTE ¢ Bucoxoﬁ NOABHXHOCTBIO Xejie3a Ha TeppHTO-
pun Ilpunatckoro [loneces, B Jonnne DBepesddn H HM3OBLAX
[renpa cosnaer GAaronpHITHHE YCAOBHMS A8 (oOpMUpoBAHAA
GONOTHHX XKee3HBIX PYR.
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Pacnpocrtp P o3 B nofiMax BO MAOTOM
OUpEENSeTC  MIOMAASN
MACCHBH ABJSIOTCA 6naronpﬂm‘uoh cpenoﬁ 1A MOGHMIAUNY B
ANTIOBHABHEIH nepenoc COeHﬂHeHHi{ xenesa M EPYIHX BJEMeH-
TOB M BHIHOC2 HX 38 B cayqae B
HpOlllJIOM BUAHMO, opraﬂnqeckoe BelecTsO GBIJIO OCHOBHOR l'lPH’
yuno# ¢ feHuit
‘MeIHBX pyn' npnypoqeﬂﬂux K HedbTaM naneopex. Hasec'mo
uTO ROA BIHAHHEM BOJ, HACHIIEHHEIX TYMYCOBHIMH COeXHHEHH?-
MH, Hp HT M ofnaropaxuBanue
30.10Ta 8 psge RPEBHHX }I YeTBEPTHYHHX AJVIIOBHAJBHBIX POCCH-
neh u T. A

Teoxumuueckas o0GCTAHOBKA aAJIOBHANBHOTO  AHTOreHEsa.
Cymmupys H B C TH onHcan-
HBIX Cpell H CONYTCTBYIOMINX  HM NpOIECCOB, Mbl BHAGASiEM B
pe'-mon OOJHHE TPH BHAA TEOXHMHYECKHX OBCTaHOBOK  AJJIO-
BHANbHOI'O JHTOTEHE3a: CyGaKBaJbHYIO, CYNEPAKBAILHYIO H 310~
BHAJBHYIO.

Ha

H pesko  paa.

xapaxrepom pH u Eh, mposBienseM npoieccoB BhIBETpHBAHHH,
OKHCJAEHHS, pPACTBOPDEHHS MHHepanos, q)HSHKU -XMMHYECKOR i
KOANOMANON CAllKH, CTENEHBIO NOLBHKHOCTH 5/ICMEHTOB, pashi-

THEM H HHEM THIEp-
FeRHBX MHHEpAIoB H T. /. ONHOBPEMEHHO Ha XapaKTep CPEAb
OKa3bBAeT BAAAHWE DA3BUTHE o

B cuay sroro B BHIOB BbI TCs PasHo-

BHIHOCTH 06CTaHoBOK NPeRMYIIECTEeHHOrO HAKOMAEHHS: 06/0-
MOYHNX, GHOTEHHBIX H XeMOTEHHBIX APOAYKTOB.

CyGakBaanpnad oGCTAHOBKZ CBOWCTBEHHA pyciy,
crap! H GONOTHHIM nofimsl. B pycse, xapaKrepH-
3YIOURMCS, KaK NPaBHJO, IPEHMYIECTBEHHHM HaKOIJIeHueM 06~
JIOMOYUHOTO MAaTepHaJa, MHIpALHA H aKKYMYJASLHS 3JEeMEHTOB
OCYHU[eCTBAAECTCA B BRAE TCPPHIeHHBIX MHHEpPaJaoB H OGJIOMKOB
nopoA. 0 BHBET ¢ apo6-
JienneM, ncmpax—mem H pacTBOpeHUEM Mﬂﬂepanon Pacnpene.’le-
HHE H HX

no p M H Y. y Becy qac-mu "m0 soHaAM:
CTpexerb ~ pHCTPeXKHeBAR TOMAC — DYCAOBas oTMeNb. B mo-
caenHell 3a cHeT BOJIHOBOTO TPHGOA MOTLYT OGPasOBEIBATBCS
HPHPOJHEIE IIANXH, OGOTAlleHHHE MHHepalaMH PelKHX M pacce-
SIHHEIX 3]CMEHTOB. B CHIy MpeHMYUIeCTBEHHOTO paaBHTHS nec-
4aHOTO MaTepHana JHTOTEHe3 XapaKTEPH3YeTcsl B OCHOBHOM
HAKOIVIEHHEM Si, B MeHbLIeH creneny — Al K, Na, Ca, Mg u

yenoBas PYCAOBBIX
poccuneﬁ Au, Pt Th, Ti, Zr u 1. 11) Hoaaobpasoaaﬂuﬂ—
OKHCNHI JKene3a, KapGOoHaTH — 34ech MPORBACHH ca1abo. Jluare-
HeTHUECKHe NPeo6pasoBatUA SaKMOYAIOTCA B HEKOTOPOM YIVIOT-
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HEHHH OCajKa, OKHCJASHHH H T. N Cpep.a B Ueaom HeﬂTpa}leﬂﬁ,
ciaGowenoysan.

B CTAPHYHKIX H 6GONOTHRIX BOAOEMAX C HX HPEHMYIHECTBEHH')
GHOreHHEIM CallKK BhIpa-
KeHH C1ab0 B CBA3AHHI C OCAJKIGHAEM WINCTOTO MATepHana.
Inpoko pasB¥TH OHOTEOXHMHIECKHE NPOMECCH, O6YCAOBIEH-
HEle PacTHTeAbHHM H 6amepna.ubﬂuu mupom. Ofcranosga B
B ycnosasx majore
AOCTYRA KHCHOPOXZ MAET MeMeHHDE npeoGpasopapie BemecTRa

opr THNEPreHHHEe OKHCAH
Ke/e3a B KapGoHATH; B c’rapmxax ® pesxo menouHoli cpene 06-
pasymoTcs Clebq)HEH ¥Kejesa — OHPHT, MapxasHT; B 6onorax —
MHKEpa/Ns Fpyuns supkanuta. IMponecc nnan‘eﬁemqeckux mpe-
il ocankos mp H yCH.

c rnyﬁunoia

Tlepexoaupie 4epThl MEXKLY PYCAOBHMH U CTAPHYHLIMH YCIO-
BHAMH JIHTOTeHe3d CBOHCTBEHHH 3aHNEHHBIM YYacTKaM Dyc/o-
BHX OTMeJiefl, 3aTOHAM H BPeMeHHHM NPOTOKaM.

C b y NbHHE  YCAOBHS i AebTH
pex, rae 0 N GHOTEHHOTO MaTe-
pHaNa NPOKCXONHT B YCIOBHAX PA3RHUHOM CTEHEHM  OCOJOHEH-
HOCTH BOA. PEUHBX H
BOA 33eChb COHPOBD)K,EL&ETCS{ XeMOTeHHO! caju(oﬁ pr}lHOchTBO'
PHMBIX cOfieft B KO, B € B,
TAHHHCTBIX MHHEPAJIOB, IMIaYKOHHT2 H T A.; MEHAeTcsa COGTSB ﬂD-

0 TC 0 Ma-

‘repmlna OTITHYHBL xapaxrep HIaRKTOHE H GeHToCa W NPOAYKTH

HH T X ReABT  BOIMONCHEI

prnﬁue XeMOTeHHBIe xonuem'paxmn Fe, C, Cu, Mn u npyrux
SJIEMEHTOB.

Cynepaxsanbnaﬁ 06CTaHOBKA CBOACTBEHHA NOMH-
ae. H aJIOBHANBHOTO JIATO-
renesa 3%eCh JAKMIOVAITCS B UEPENOBANHH AKBANBHHX H
aspanbHEX ycroBAR, ocnaliesnofi MO CPABHEHHIO C PYCIOM
CHJIE MOTOKA DEYHBIX BOA B IIEPHOX MONOBONEH, B/AHAHHHA PYH-
TOBBIX K TAYOUHHHX BOA, GOJBIIOM DasHOOGpasHH reoMophono-
THUECKOE OBGCTAHOBKH CeNHMEHTOreHesa | T. A

B noiime BHAENAITCA YYACTKH C NPEHMYINECTBCHHNM HAKOM-
JeHMEM TOHKOTO 00JOMOYHOrO MaTepuana B NpuGpexuoll noiiMe,
XeMOTeHHHX (Jyrosbie Meplend, GOJOTHHE JKeJe3He PYAN Ha
8a600NeHNLIX NOAMAX) H GHOTEHHHX HPOAYKTOB (TOpd B IpH-
TeppacHoi nofiMe).

Ocaabaennoe ABHKeHHE DEYHHX BOJA 3JeCh BeJleT K MeXaHH-
9eCKOMY HAKOILICHBIO XI 0B P
B COCT4BE TOHKHX WECKOB, CyleCefl, IaiH, HAHNKOB AHEO Kpyn-
Hb(X CKOTJIeHHH [pePeCcHHH, JuCTRH H T. K. B riy6s no#ime B
CBASH ¢ ymenblleRneM Md gacTHm nNPOHCXOAMT 3EKOHOMEpHOE
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Simy Al, Ca, K, Na u mux-
PO3/1eMENTOB B COCTABE TEPPHTEHHHX NPOAYKTOB.
CmeHa aKBaJIbHEIX H &SpSJleblx yeaoBRll, a ocoGeHHO nepHOv

NHYecKoe X uep Goxsyo HA

P P neHUs., Koary-
JSUHK KO, 0B H HX

opr NBHHX B, BHOAACHHE coneﬁ npn Ecma-
PeHHM BOX U T. A 3,mecx~. Gonee HpKO NPOABIMIOTCS UpoBeceH
AHATEeHeTHIECKHN NP aHHe H OTBepAe-

HH#E ocajika, Koarynuuun H CHHepe3HC KOJJIOHAOB, lbopwmpona‘
HHE TUTIEPreHHBIX MuHepanos. B kucaol cpefie WHPOKO PasBHTHL
OKHC/B M IHKDOOKHCAH Xefie3a W Mapranma. B mecrax cxomne-
HHA OPraHMYeCKOro BeHIeCTBA H PA3BHTHA MUKPOOPTaHH3MOB,
xapamepnaylomuxca BOCCTAHOBHTEJIBHOH  cpefio#t, 06pasyiorcs
T, pochaThl; GopMH Kene3a mepeXoNsAT B 3a-
Kucﬂue {MeJBHUKOBHT ¥ Jp.), a npH Ha]lﬂ'ﬂll‘l CepoBOAOpOAa B
nupur. O He J1eccoB
Bannen. Koarownusie mpomecch BenyT K reHesﬂcy ARHACTEIX
MHHEpaJoB. OGPESY}OH{H&Cﬁ THNEpreHHEle MHHEPANH BHI3LIBAIOT
HHKOHIDYSHTHHIE fBJIEHNS, 3a%ePKHBAIONE MPONECCH BHBETPH-
BaHHA (MUVIHKH TeMAaTHTa N0 MarHeTHTY, GHOTHTY M T. Z.).
JluTorenes B YCHOBHAX TOUMMBL TECHO NEPEIUIETAETCA C NOYBO-
ofpasoBanneM. MuTpaiyst SAeMEHTOB B MPOHecce MeforeHe3a B
OCHOBHOM TIPOHCXOJIAT BBEPX U0 Paspesy B CBA3H C XH3HeXest-
Te/bHOCTHI0 pacTeHmfl. Ilpouecchl HuHAbTpauunm aTMCchepHBIX

M N2BOJKOBHX BOJ BELYT K JIEHHIO 3. B Ha-
HPHMGHHH CBEPXy BHH3 C pasnnmem TOPH3OHTOB O)Ké.'leC!Hel!Hil M
o xopram p i, xonaM yepsell # T. 1. o6pasy-
:o‘rcu TPYGHaTHE (GOPMH B KOHKpeUHH THADOOKHCAOB iKexesd,
TH, onax, a Ha p ocaztka —
BHUBETH B TEIE HAJeTh BIX, XAOPHCTHX H
EpPYruX cojei. "Teox B
YCTOBHAX NOMMHE 32K B np H HaKom-
JCHHSL OPT H C HEMH MHTPALMA
H axx(yuynﬁunﬂ xnunqecxﬂx sneuem-ca H HX COeNHHEHHH.
B cymep-
axxa.ubnon Haer Génbmaﬁ Konneﬂ'rpaunﬁ Al, Fe, Mn u MEKpo-
‘sneMenToB. X TeCHOE mep p CHHre-

He3a, RUAreHe3a W THreHeda.

3AKmBHAAbHAR O0BCTAHOBKA CBOWCTBEHHZ apeuMy-
WeCTBEHHO TeppacaM, rie cdOPMAPOBAHHLE al/iOBHANBHEE
OTNOXKEHHA HCNETHBAIOT BTOPHYHHE 3SMHIeHeTHUECKHe H3aMeHe-
nus. BHBeTpHBaHHE, MHIDAlMs H NepepacnpeReseHHe SJeMeH-
TOB  3leCh CBA3AHH manumx ofpazoM ¢ amonuanbnuma,
nnel.mqua HO‘(BOOGPEQD‘BBHHﬁ 3axmo-lae1'ca B OCHDBHOM B Dpo-
neccax Noiso006pasoBaHus.
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Tipu dop PeUYHBIX B HANBHBIX
YCAOBHAX OTMeqﬂlOTCﬁ Te XKe FepTh CyﬁaKBaJleHX ¥ cynep-
4KBAJbHBX  OGCTAHOBOK. OJlHaKD ocodenﬂocrblo ax sBaseTcs
OTCYTCTBHE OpT ¥ ¢ HEM COBO-
KYNHOCTH NPOAB/EHHS Guoreoxuuw-mcxux H TeOXHMHUECKKX Npo-
HeCCOB X MPORYKTOB JHTOTEHe32; 4aCTOe HAKOMJIEHHE TONKO-
AHCOepCHOTO OAHOPOAHOTO MaTepHala B BOJAOEMaX O3epHOTQ
THOA C NPUSHAKAMH TPOTOYHOCTH; MNEPErPYKEHHOCTH PYCIOBHIX
TIOTOKOB OIJ.HOPOILHHN NecYanelM MaTepHaoM; cnaboe  mo

MH Da3BHTHE XeMOTCHHMX Npo-
nymon {: JIECCOBHIX ROPOA).

Takuu 06Pa3oM, OGCTAHOBKH JIHTOTEHe3A HA TEPPHTOPAH
Bacceitha [lnenpa HmeloT Goviblioe pa3HoOGpa3He H MECTPOTY.
OcHOBHbIE 3aKOHOMEPHOCTH HX TPOSBJEHET TaKOBH: 1) yMeHb-
uienHe CyGaKBa/bHEIX H BO3paCTaAHe CYNePaxBANLHMX OGCTaHO-
BOK BHH3 W BKPECT HPOCTHPAHHA PeHHX JOAMH; 2) B CY6arpaib-
HHX OOCTAHOBKaX BaHsAHHE HA CPEdy JIHTOTEHE32 NpeHMYInect-
BeHHOTO HAKOMNeHHA OGJOMOYHOrO Marepuana yMeHbllaercs, a
GHOTEHHOTO H XEMOTEHHOTO — BO3PACTAET OT CTPEXEHH B rAYGH
nofiMH H BHH3 [0 JOJiNHE DexH; 3) poab GHOreHHOro MaTepRana
¥ GHOXHMHYECKHX HPOILECCOB YCHJIHBACTCH 1O Mepe PAa3SBHTHA
CTapuYHBX ¥ GONOTHHX BOZOeMOB (pAL: 3aTOH — CTapuma
pantefi, osepHOll B c’ranm« 3apacratus — 6on0'ro) [ aapac‘ra-

ol

HHeM poa ALH
YCHJIECHHEM B cueﬂok HA CYHepaKBajbHYIO; 4) B npeu.enax
cynepa OpenM Haxoienae

o4
0B10MOUHOFO Ma'repua.ua ocnaGepaer, a GHOreHHOE M XEMOTeH-
HO® YCHIMBAeTCS B HANPABJieHRH OT MPHPeYHOH K NpHTEppaco-
BOli M uUeHTpaJbHOH rnoliMam; B) poab GHOreHHWX HPONECcOB H
NPONYKTOB B Mexmezumxosou JIHTOTeHe3e BOBPACTAET C NEPHO-
¢ no

y

KAHMATA.
O'rnenbﬂue DETHORH HMEIOT = CBOH oooﬁem-rocm paapuTas

T IMHPOKO TP

5 JIBHDBIE ymomm ¢ WM BIHANEM GHOFEHHBIX

Y/
HaKONJieHHHA B JOAUHAX Hpﬂmrm H BEPESHHBI No CPaBHEHHIO <
YCAOBHAMY B AHENPOBCKOR AoAHHE.

TeoXHMHYECKAN XaPAKTEPUCTHKA
ranep MUHEDA, B AMTOBHE

TIpORYKTaMH TreOXHMHMECKMX MNDOLECCOB, CONPOBOKAAOUIHK
2/MIOBHAJIBHNT  JIHTOTeRES, ABMAIOTCA TCHIEPIEHHbIE MUHEPAH!.
Has Gaccefina [{senpa oy npeacTasnens 6 rpYNnaMu: OKHCAH K
THIDOOKHCIHL JKeJe3a, MapraHua, THTAaHa, KPEMBHS; KapOoHATs!
KaJblHA, MATHHH, Xeflesa, Mapramua; docdara; cyasduges
Heneaa; CyraaTh KaJibuns; a TH. BHOr
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CKHE NpOIlecCH NpY aJJOBHAaNLHOM JHTOreHese BeﬂyT K OGPBBO-
BAAMI0 PAIRMYHBIX OpF €

X NPOAYKTOB OfIp q’aunanbnuuu yc.rlonmmu
Haxomxeﬂux OC2JIKOB M HX JHATEHETHUECKHMH MpeoBpasoBaHus-
MY, HaJOXEHHeM NeIOreOXHMHUECKHX M APYFHX MpOLECCOB.

THapooxHcenH )exesa SBAMOTCH HauGOnee pacmpo-
eTp p wuama, OHE NpeACTaBleHHl TODPOL-
KOBATBHIMH H H ,  CTYJEHHCTBI
MH CTYCTKAMH (XDKaBIH»), npnuaaxamﬂ Ha 06J0MKAX, KOH-
KDCUMOHHEIMH _CTSDKEHHAMH, ODPTSaHAAMH M OPTINTeHHOBHIMH
TOPH3ONTaMH, GOIOTHHMH PYAAMH, NCEBAOMOPGO3aMH WO Kop-
HAM pacteHAR # T. . ClOXKEHH THAPOTETHTOM, KOMLTOUAHOR, THI~
POOKHCEIO, JHMOHHTOM W OUYeHb DEfKO JENMHROKPOKHTOM, IpeHBe-
PTHTOM Y APYFHMH.

Pazsutne P H THAD i TPEXBAJEHT-
HOTO KeJsie3a B Aa3pHPYyeMbX YCJAOBHSX NPHAAET OcCankaM
JKeNTYIO, JKeaToBaTo-Gypyio H Gypyio orpacky. B yenosnax o6-
POAHEHHBIX TOAM OCAJKM HMEIOT CepHilf HBET H3-3a SAKHCHHX
COeARHCHH XKeeaa.

Cocras i JAne
xoneGaercs B npenenax (%) naa Si0,—35,96—88,40, Aler—
2,59—8,65, Fe,0p — 20,19--46,83, FeO — 0,51—1,57, CaO —
0,03—0,50, MgO — 0,24—1,44, K:O — 0,18—0,66, N2;0 — ot
cnegos po 0,27, SO; — go 0,05, n.ao.n. 2,24—7,82. Conepxanne
KpeMHe3eMa H IVIHHO3eMa B HHX OOLINHO CBS3AHO C BK/AIOYEHHSA-
MW KBapna, MOJeBLIX INHATOB H INIHHHACTHIX MHHEDAJOB, B MeHb-
e CTENeHH ¢ CONEpIARHEM HX Tedefi ¢ OHHCIAMH 3Kenesn,

u3 ° PacTBopoOB, O YeM

cnnnewenbcwsylor HpHCYTCTBHE B HHX aMopduuX dopu SiO:
0,05—0,40% (cpeamee 0,22) ® ALO;—0,19—0,27 (0, 23%
Conepx(aﬂne amoppubix okucaos  Fe cocrasaser 0,46—0,51
(0,48%). Ha nakomnenme Al Mg w Si npn Qopmuposannn

B Mnuepanon y ’raxx(e E. B.
Ap (1939), obnapy BBITSDK~
Kax opraanmoB  Si0; 4,08—9,949%, A[gO, 39,82—55,68, Ca0
26,0—46,0, MgO 31,2—63, 27 1 FegOs 51,70—65,0

KOAHYECTEO 3aKHCHOTO H_OKHCHOTO 3Kelxesa ‘saBicur 07 cTe-
TeHH YBAaXHEHHA H aspnpoaamm ocajzKa, OKHCIAHTENbHO-BOC-

CTAaHOBHTE/ILHON Ccpedsl. ofkeKTax OT
Fe30; : FeO koaebaercs ot 30 6 110 39,6 (cpeamee 34,9).
Cop;epx{aﬂue X cocTan-

aser (n- 10"%) o Mn — Ao 10 Ni — 0,1—1 (cpennee l)
Cr — 1—2 (1), V.— 1-3 (2), Cu— 1—5 (1), Zn — 10—20
(15), Ba — 45—55 (50) u Ti — 8—50 (29); cnopamuuecKn
perpedatores Sr, Pb, Co, Mo, ¥, Ga. Crenens xonnentpuposa-
HHg p p 0B B STHX YEKagH-
‘Bajach BLimMe.
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A A nasapeuxo (1964) ormeuaer TaKKe xonuempnpoaa-
HHE B 0 anmoBus Juenpa
P, Copr, COg, Ca, Ga ITo crenesn Kouueﬂ'rpaunn HM BHBOAATCH
PAEH MOXBHXKHOCTH SaeMeHTOB: Mn—»Fe P~ Ca nis nofiven-
ubixX ¥ P—> Mn— Fe— Ca pas c-rapnqxux YyenoBHA.

B HIX nous Pycckoit

B. B. Jo6posonbcKei gss)
konuerrpauuk Las Fe, Mn, P, S, Co, Cr, Nx uV.,

HTEPECHO OTMETHTB (-raﬁn. 55), 4TO BO BTOPHHMHEIX 0B6paso-
BAHHAX COGMWHEHHI XKeAe3a PeUNEIX OCAAKOB MO CPABHEHHIO C
GOMIOTHHIME PyAaME oTMevaetcsi Goabile SiOp n Al,Os n MeHpile
Ca, Mg, Mn, Cu, Ba un Ti, uT0, BHEHMO, 06yCJIOB/ICHO GHOTEOXK-
MEYecKOli KOHOEHTpaluell S/JeMeHTOB ApH GOJOTHOM MHHEDANO-
06pasoBaHBH.

Ocaosnbmn HPOLECCAMH  OCaIEHHS IKEJC3a ABNSIOTCH
B TPYAHOPACTBO-
pmme mzxpooxﬂc.nﬂ THoa Fe(OH}s u BHnajende KOJMJNOHIOB
npu namenennn pH. C nefirpanusaunefi NONOKHTENBHO 3aps-
xeprbix Fe(QH); na o’rpﬂuaTeanoﬁ nosepxpocTk SiO, cBssano
ofBona aepen H xenesa. Hema-
JIYI0 PONb HTPAIOT IKMSHENCATENbHOCT: GaKTepHH K Ipoueccul
X coenuuednh. JInMonut
MOXeT 3a cuer pas. ry; X coeau-
Heumit xKenesa moa neficTeEeM Kucaopora. McerounnkoM kesesa
AAA  HOROOOpa30BAHMA B peuHHX AOMKHAX Gaccefina Jlmenpa
ABIANTCS BEXOXH nonaemnux H TPYHTOBHIX BOJ, a TaKXe peu-
HBle BOXH,

B yexosHsx pyc.ua Nuenpa yacTo OTMEYAOTCH INIEHKH 1
PasBOIB OKHCIIOB JKelie3a Ha NOBEPXHOCTH BOA M NPHOPEXHHX
yuacTkaX, B quTeparType oTMeueHH cayyay o6pazopamus 606o-
BHH H KOHKDeUMfi Xejlesa Ha /[He OHCTDPOTEKYNIHX peK, YTO
CBA3AHO C BMNAAEHHEM KONJIOHZOB. DTH e HPOLECCH, BHAHMO,
nexat B ocnose (HOPMHUPOBAHHST MPOMBILIJICHHBIX JKeNE30PYAHBIX

KC X¢d B PYCAOBHMX (OJNHIOUEHOBLIE
pyan Typrax MH. d?ppmosona, A. JL Slunnxnd, 1954) H [le/ib-
ToBEIX ( PY) l:lH Kep

CKOTO nenns, A. H. C 1967) y

XapaxrepHo, 4O pyabi oenent xpemneaemom WMEIOT To-
BHUIEHHHEe KOHOEHTPAUMH KeJe3a 10 CPABHEHHIO ¢ KOHKpeuus-
MH B QANIOBHAJBHEIX MeCKaX M cynecsX. JleJbToRHe PYRH HO
CpaBHEHBIO C PYCACBHMHM HMEWT Gonee BLICOKHe KOHIEHTPauHA
docdopa.

nofiseHHON OGCTAHOBKE TeHESHC OPT3aHA0B CBA3AH C pas-
TPYSKOH TPYHTOBHIX BOJ, 2 Tpy6uaTHX HOBOOGpagoBammi — c
MOABLEMOM BOX ey
HIHPOKO PasBHTH B Y cTapHn H X
BOAOEMOB Tlonecobs. SHaqmeanoe KO.IIH‘I&CTBD JKeneza punana-

14. 3ax. 204 209
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€T C OPraHMvecKHM BEMIECTEOM B BHAE HAWIKOB npu cnane
TIRBOAKOBEIX BOA.

Ilo pannem A. K. Ornesnesa (1968), B oprwreinax I‘H)lpO'
MODOHHX [EPHOBO-NIOAIONHOTHIX nods copepkured (%): Si —
22,20—32,50, Al —5,61—11,32, Fe —4,22—14,86, Ca —0,62—
1,39, Mg — 0,33—1,03, P — 0,15—5,29, rymyca — 1,43—9,38.
I‘lpn STOM B noyBax o6p: npeum:
TEMHO-Cephle JKEeNe3HCTQ-MapraHLUOBHCTH e OpTlllTefiHbl (C OTHO-
wexnem Fe:Mn 0,8—2,3), B rieeparHx — Gypble MapraHIOBH-
CTO-KeaeancThe obpasopanun  (3,2—36,2) u B rieesmx noy-
BaXx — uepHule TyMycosble opmmTefinnl {no 80,7). OrHowennst
Fe:Mn s o)IHcHopMaanux CepHOKHCIBIX BBITAXKKAX M3 yKasaH-
HHX OPTIITEAHOR COOTBETCTBEHHO coc‘rannmor 2,1—4,6; 9,1—

51,7 u 67,3. Leer oT
Fe Mo B HuX MOTryT GH"I'I: HCHMBSOBBHH KAK MnokasaTtenu
CTeneHH HEs noftv H D

Oépqayloumeu OJAeHOYHBIE OKHCIB MEHESE BAHAKT Ha
MHTDALMIO H aKKYMYJSHHIO 5/1eMeHToB. OHH YBEIHUHBAOT NO-
TAOTHTE/ILHYIO CNOCOGHOCTh NOBEPXHOCTHO-HHEPTHHX MHHEPanos
¥ YMEHBIIAIOT NOBEPXHOCTHO-aKTHBHHX. ITo pmamnem B. M.
Qpunnanga, Y. T. Mopyns (1966), eMKOCTE KaTHOHHONO O6Me-
Ha B CBA3M ¢ THM BO3pacTaeT AaA Kpapua ot 2,7 so 3,6, kaoan-
HATa or 6,8 Ko 8,1 u ymenpmaercs xis myckosura ot 30,3 mo
23,3 me-3xa({100 &. CreneHb amcopSuMH OKHCJAOB JKeesa COCTAB-
JAsieT A4S KBapHa 40 120 ¥ RaoanHHTa No 150 42/100 2.

FEApOOKHCHIH Maprasila o6HYHO (OPMHPYIOT CMecH
¢ oKHCIaMHu enesa. OTMeYaloTCs CAMOCTORTENLHEIE BbljleleHAR
OCHJIOMenaHa. l'locnemme B peyYHBHIX OCapKax pachannBaeMol'{
TEPPHTOPHH TACTO BCTPENRIOTCH B Bm(e NMPEMA30K ¥ HOPOLIKOBA-
THX Haneros. O CBA34H C nmepe-
XO[0M B OKHCJAHTENbHOMN OGCTaHDBKe NBYX- M TPeXBaJEHTHEX
CcoellHHEHH A Mapraiia B TPYAHOPACTBOPUMbIE YETHPEXBANEHTHHIE
€ Y4acTHeM MHKPOODTAHHSMOB.

THAPOOKHCHE THTAHa [HIEPTeHHyI0 MPUPOAY OKHC-
JIOB THTAHA CPEIH SMNOBHANBHHX Honooﬁpasonaﬂuﬂ YCTaHOBHTb
APYIHO, HECMOTPA Ha o,
aCCOUHAUKH TAMKENHKX MHHEPAJOB OCAAKOB I[Henpa, TIpunsata ﬂ
apyrux pek Benopycchu, JIefikokceH BCTpewaercsl 8 BHIE sepen,
DISHOK % Hanuos Ha uibMennte u GuoTTe. Ha BO3MOXHOCTH
ANNIOBUANBHOTO JUTOTeHE3a B
Gacceiive Juenpa yKaauBae’r TpPHECYTCTRHE BTOPHYNBIX THADO-
OXHC/IOB THT2Ha 10 pacm'renbuuu ocTaTKaM, (OPMHpOBaHKE
‘AHHYECKHX COeAH-
Henndt, [lponeccst neﬁxoxceﬂnsauan B YETBEPTHYHOM a/JIOBHA
teppuropus CCCP pachanHBamTcn B paGore H. I'. Cynaxosoit

1965), a B p OCAAKax HAp yIaeHoc-
HBIX qmpmamm —H. B Penrrapren (1956).
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FTBEAPOOKHKHCAN KPeMHHS B BHAe HOBOOGpA3OBaRHK
ONa/ja, PA3BHBAIOUINXCA TO PACTHTEABHEIM OCTATKaM, OTMeueHbi
HaMH B pyc.nonom K 10k ANMOBHH fina [pamara.

C B aMVIOBHANLHBIX
OTJOKEHHUAX emumqnu u . l'oq:mTenHom ¥ M 10, Punyn
(1961) Bo II naanofimerHoR Teppace [inecTpa ofHapy#eHrl Ha-
JIeTHl H KOPOYKH KOJJIOMOD(HOro xanuenoﬂa, onana W KBapua,
dopmup KOTOPHX KpeMHe3eMa
a rpymonux BOJL NPK NOHHKEHHH pH no 4. [To A. A, Jlasapen-
ko (1964), B cTapHIHHX ¥ GONOTHHX BOAOEMAaX PEYHHIX NOJHH
Iuenpa, Jectsi 8 Ok or pacrt opra-
HOTEHHOTO OMana, CIaraiomero naﬂuupn AMATOMOBHIX OpTa-
HH3MOB.

H3-3a ma. IBAHUA KpeM-
HHA YCNOBHA W Tponece HX <OpMHPOBAHHA B AIIOBAATEHOM
TH 0CTAIOTCA He Hay [Tpencrasasercd, 4o OHH

AOMKHB! MMeTh GonbHiee pPACHPOCTpaHeHHe B PeYHBX OCAJKAX,
Ha 4TO YKashlBaeT MPHCYTCTRUE aMOP(HOTO KPeMHeaeMa B OTJ]O-
JKEeHHAX.

KapGomaTu B pewnbx ocasikax Gaccefia Jrenpa serpe-
4a10TCA B BHAE TOPOMIKOBATHX HANETOB, NPUMA3OK, POMEOIIPOB,
! HbIX FOPH3OHTOB, 06Pasy cA KaK

;] M cTapl X
Teueﬂne Hpumrm BEPXOBBS Cuoneqﬂu, Huenpa), TaK u B Ipes-
HEX )annmnnanbﬂux ceurax  (n. Heopem, M. Anexcanapus
H Rp.

Mo B. I'. E y (1966), B p CTapHUHNX OCall-
xax JiHenpa Kap6OHATEl OTMeYalOTCs B BHIe NPOCIOHKOB, a
B | nannofivenHofi Teppace B BHAC OTAENLHHX KDHCTAJNIOB.

A, HMasap (1964) s craput
[ cheponrToshe CTAXKEeHHS KapGoHaTOB.

KapGonats B GaccefiHe JlHempa npecTaBAeHH IJaBHHEIM
0GPa3OM  KANLUATOM, DPeXe JOJOMHTOM, CHICDHTOM H OYeHb
PERAKC MAHraHOKAMNbIHTOM. ITo namum BAHHBIM, COCTAaB 3STHX
HOBOOGPasoBaHui MO)KeT OBITE OXAPAKTEPHSOBAH CHEIYIONINM

Kap ocagkax ITprnaTth colepkar
(%) 5102 1769 Alea 8,28, Fe:0z 9,19, Ca0 30,79, MgO 2,70,
NaO 0,36, 1,98% u Mukposnementn (- 10-3 %) Mn 80,
Ni 1,5, Cu 2,5 u Ba 45; B a;wmoBHANRHHX Jeccax (%): SiOs 8,1,
ALO; 061, Fe,03 0,70, CaO 50,73, MgO 049, CO; 38,67, SO;
0,44 2 H;,O 0,45. B nyroroM Mepre.ue TEpPPHTOPHH Tlonecsn conep-
xutes 39, 98462 16%: CaCO;, 6,10—8,389 CaMg{COs}, u MHKpO-
snemenrs (#-10-3%): Ti 1,5—I15, Mn 30—200, V, Cu, Ni, Mo
mo 1, Ba 10, Sr 20—60, a cpezrero Teyenus Ilﬁenpa SlOg 46,43—
74,90 (cpenuee no 4 ananmsam 63,98), Fe,0s+Al,0, 5,36—8,60
(6,70), CaQ 7,62—23,88 (14,28), MgO 0,34—1,08 (0,60), SOs
0,{7—0,85 (0,53), mmm. 7,19—21,06 (12,78).
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Kak ormeuanoch shime, ¢ (GOPMHpOBAHHEM KapGOHATOB ¢BA-

(a:aﬁo Koﬂuenrpnponaﬂﬂe Ca, Mg, Mn, Cr, Ba u ofenuenue Ni,
0,

o nﬂHHuM B. B. Lloﬁpoaonhcxoro (1959), B yeTBEPTHUHHX
UentpansHo-Yeprozemuoh
obnactu l'lDC'l'OilHHo npncchrnylcr Ti, Mn, Cu, Zn, Cr, Sr. Ba,
vacro Ni u Ga, npu 5ToM KapGoHATHBIE CTSXEHHS IO CpaBHe-
HHIO C BMeINaloMHMA nopofamu Soraue Ca B ZecATKH pas, a Sr
B 2—3 pasa ¥ Gepnee Ni, Co, V u Ba B 1,5—2 pasa.

Qopmupopaune KapGOHATOB B CTADHYHHX YCIOBHAX 0GYCA0B-
JIeHO XeMOTeHHON cafKolt B YC/IOBHAX noBHINeBHs pH, B nolimen-
HOW OfCTaHOBKE — PA3rpyaKOH FpYHTOBHIX BOA B MeCTax pac-
TPOH KapGoHaTHHe IIEHKH, KOp-
KH W LeMeHT WHPOKO DAacIPOCTPaHens B IPaBHAHO-TANCUHBIX
PEUHBLX OTNOXEHHAX BEPXHEUSTBEPTHYHOTO H NOJOLEHOROFO BO3-
pPacTa pPacCMAaTPHBACMOR TEPPHTOPHH ¥ CBA3AHE! C BHUIENAYHBA-
HHEM OO/OMKOB H3BECTHSKa, NOJOMHTA B MENa H NEPEDTAOKEHH-
€M KapGOHATOB.

CeacHNHbe HSMEHEHHA COACPXKAHMH KADGOHATOB B PEuHHX Ha-
HOCAx A& p (1950), p BhIAETAET

i TOB), BECEHHHIl
(ynemnlemle) M JeTHe-OCeHHuH (CHMIKeHAE conep)kannﬁ RapGo-
HAaTOB).

KapGonars anmioBHansueX Jeccop [duenpa dopMupoBanuch
HA Pas/RuHHX CTAaQHAX JHTOreHe3sa H HMEIOT HEONHHAKOBYIO
npHpony. Brimeasercs fBa Tuma: cuﬂreue-ruquue (TeppHrennbie
O6NOMKH M KpHI ) H SNHIeHeTHue-
CKHe («KYypaBuHKH» M (ny'mxn»). ,H.vm TOHUMAHHSA NAJEOTe0XH-
MHYECKHX 0COGeHHOCTeli DEUHOro JIHTOreHesa NaHGOMBUINY MHTE-
pec npencTanJmeT mepsuit THR O6pasOBaHUilL.

docdare B peyHsX ocagkax Gaccefina Huenpa Berpeve-
Hbi B CTapHllaX, 3a60/IOYEHHHX TIOHMAX (noc Caopeuto, 11 Kou-
uHnH, Mepunnr) u Ha I Ha, x (Bp n
TOMENbCRAR O61.); DeKe OTMERAlOTCA B  PYCAOBOM AMTIOBHK
Tpunsrn, Topuign, l'I-mlm H Apyrux pek. IlpeacraByenn nopom-

KOBaTBhIMH, 1. H THMH H ApKO-
CHHEro nunuaﬂma, ﬁnem{o HEATOro H }Ke-'l'l'on) 6epaynm'a,

p TO- TOTO  Kep Ta. B crio-
SKeBH TOM, no

0CTATKAM PACTHTEABHOCTH; B BEPXOBBAX TIPHIATH B 2/LMIOBHH OH
OTMeuek no octatkam pw6 (B. ®. Jlucwsk, A. A. Slcunckas,
1. 1. Tuivunmaa, 1961).

TTo wawmnm XanuuM, B docdatax H -ropq;oq;ocq;a-rmx PeUHHIX
ocankax Gaccefisa Ilpunate oTMeualotest (%): SiO. 36,62,
AlO; 10,7, Fe,O; 19,82, CaO 1,81, MgO 4,56, K.O 0,83, Na,O
033 u SOg 0,36, mm.n. 24,72 u MukposaeMeHTH (n-10-3%) : Ti
150—400, Mn 5—80, Cr 5—8, Ni 4,5—8, V 8-9,Cu 1—5,Zn 10—
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20, Pb go 1 u Ba 60—200 IMoT. K. Bymm{cxomy (1946), Bmm—
auwnteBe
28,01—50,84, FeO 1440 P05 2530—3064 CaO 0,57, COs 053
MnO 0, ,20%. B 3eMJIMCTHIX PA3HOCTAX BHBHAHHTA H3 3anafmHoi
VYxpames serpevenn Ti 0,1%, Cr 0,001, Ni 0,01, Cu 2o 0,1, Zn
0,1, Ba 001% (B. @. JIrxcnﬁx,A A, Slcuncuast, ﬂ i Trman-
wan, 1961).

OGHINHO B ¢ THApO-

ORHCAAME )Kenesa A kapGonaramu. Tak, B nofime Cnoseutst oT-

MeqaloTcs 3 20HH THHEepresHoro Mm-lepanooﬁ a30BAHHA:  HPKO-

HeNTOTO H IEJITOro nnMoHuTa {rny6una 0,06—0,55 x), Gypuix,

Meqle3d W APKO-CHHHX MH-

nepanon TPYHRRB mmnanma (0,55—1,50) u 30Ha KanBUHTA C CH-
nepurom (1,50—2,20 ).

MexaHusm Q)opuﬂpoaaﬂuﬁ docaTos n X ABHAMHKA 1A%
yenosui Benopycexkoro Flonecks packputs B padore I'. H. By-
mmncxoro (1946). Pocdath, popMEpYIOmIBECA TPH aWIOBAAN-
HOM JMTOreHese, onucaHnl Takke bB. IL Kporossim (1924),

- E. B, Iﬂaﬂuepou (1951), A. A. Jlazapenxo (1964).

Cyabduan xKedaesza B peydnx ocafkax OHH BCTpeua-

10TCA PeaKo. HHPHT H MapKasHT OTME4Y€¢HH IVIaBHBIM 06P330M B
pexe ocankax. B HO MPHCYTCTBHE
sevee YCTOHYMBHX PAAPOTPOMIHTA H MEBHUKOBHTA.

B annosHanbHEIX KOMIUIGKCAX HeoreHa, CBﬂaaHHHX ¢ yrae-

HOCHbIMH HaXOIJCHHAMH, UHPHT BCTP!
B cpestHeM (27 npof, MeCTOpOXAeHHe )Kmx(osﬂqﬂ) or 16,1 (dbpa-
kussa 0,075—0,1 ux) no 37,6% (0.25—0,1 mm). [Mpencrapien
OH OOMHTONOROGHEIMA 7 TOTKOBHIHLIMH arperaTaM, a TaKwe
TPYGuaTHMY, BOSOKHHCTHIMA H IWACTHHYATHIME TCEBAOMOPHO3a-
MH IO OPraHN4eCKHM OCTaTKaM.

Cyaedaty Madepans 97Ol rpynnsl — cyibdathl Kaib-
uus (THnc), meneaa (CHIGPOTH/IHT, MEJAHTEPHT) U JApyrue He
SIB/IAIOTCA THIOMOPRHME 1N pedHHX HOBOOGpasOBaHHK TIy-
MHAHOR 3oHBL Ha pefikoe WX HaXOXIeHHE SIECh YKA3HBAOT
B. B. lo6pososnbckuit (1966) u A. A. Jlazapedaxro (1964).

B nosnne [IpHNATH rHOC BCTpedeH B NOAMEHHHIX 0CAAKaX My-
PaBHHCKOTO BO3pacTa B pafione 1. Hopomesuwn. Ilonck u
HCCHeNlOBAHKE  CYAb(GATOR B DEYHBX OCAAKAX TYMHAHOK 30HH
NpeacTasJIfaioT anpenene}muﬁ AHTEpeC A TIOHMMAHMA MHIpa-
HH A aKKyMYJAAU#Y JIEMEHTOB B CBA3H ¢ PasJHYHHMH COeIHHE-
HUAMH CepH.

Amomocununkat. CocTapisioune STY Cpynnmy TAHHH-
CThle MHHEPANH ABASIOTCH TPOAYKTAMH THIEpreeaa, dopMupy-
IOIMMACS DPEHMYIHECTREHHO 38 CYET BHIBETPHBAHHA NOJNEBWIX
WINATOB ¥ CMOA. Mexny HuMI ycuﬂos.uenu TeHETHYCCKHE PAXH:
TioJleBHe NaTH — caojga — I p -
uut ¥ ap. (H. K. Top6yHos, !963)
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R. F. Kerr (1955) na npHMepe HCC/EA0BAHMA YETBEPTHUHLIX
TAMH MHCCHCHNH NpRIleA X BHBOAY, uT0 06pasoBanue Iauna-
CTBIX MHHEpaJOB B HeGoNBLWHX MacliTafax NPOHCXOAUT NPH Cy-
YEPreHHBIX NPOLECCIX; GArONPHATHHME YCJAOBHAMA NPH HEBBICO-
KHX TeMnepaTypax ABJIAKTCA YYaCTKU ﬁﬂﬁOﬂa'{KBﬂHl’lﬂ € HaANHWYH-
eM OpraHRueCKHX KHCJIOT.

B noupax H peuwHmx ocaakax [Huenpa E. A. Spnmaosod,
E. W. Tlapgenonoit (1957), A. A. Jlazapenko (1964) u Apyrumm
YCTaHOBJIEHH METAKOAJIOHAHbIE CTYCTKH B BHUAE 3I0HAPHBIX cnj)e-
POJIHTOB HJIM CAOUCTHIX IJIEHOK, KOT0pHE€ NpefCTABIRIOT HOBOOG-
pa3oBaHKA IVIKHHCTOTO BEIAECTBA, PAcCMaTpUBaeMHeEe KakK npo-
MEXYTOUHO® COCTOAHHE MEXJY MOHTMOPHJUIOHHTOM H HIMHTOM,
B OTAEABHBIX CJIyuasax Gauskex Kk wuktaM. Ilo AaHHBIM E.
Slpuaoroit u E. U. Ilapopenopoit (1957), oHu HMeIOT PAA 0COGeH-
HOCTel, 3 XCS B CONEPKANMAX XKeaesa
¥ MaJHX KOHUEHTPAUMAX KaJaHs (N0 OTHOUIEHHIO K HJHTY),
TaK¥Ke nepeMeHHOCTH XUMHUECKOro CocTaBa.

OJ.IHE'KO AUArHOCTHKA ¥ pasje/eHHe INIMHACTRIX MHHEPANOB
¢ TOUKH 3peHdAn NPRYp TH UX X onpene-
JCHHBIM CTATHAIM (CHHTEHESy, STIHTeHe3y; TeDPHTCHHHM H THrep-
TeHHHIM 06pa30BAHUAM) @IOBAAILHORO JIHTOTeHesd B HACTOR-
1lee BpeMs mp Hanee npuso-
JIUTCS CYMMADHAS XaPAKTEPHCTHXA @pammn <0,001 mum peunvix
OTNIOKeHRH GaccefiHa I[Henpa. KOMI'UICKC TAHHHCTHIX MHHEpaJjoB
B Hell NMpeicTaBleH LJIABHHM 06pa3oM THAPOCAIONRON, B MeHbuieH

CTeleHn TOM U MOHT TOM H
CThiMH 06 H THNA THJ — MOHT TH
XAOPHT — (T, OUEHb PERKO BCTPEWAIOTCA Trajmya-

SUT W BePMBKVAIHT.

Bo ¢paxuun <0,001 MM pycaOBOIO aiJOBHA TEPPUTOPHH
Tloneckst orMenaoTca (B NOpARKe YOHBAHHA): THAPOCITIOKK
(THADOMYCKOBHT, WINT), MOHTMODH/VIOHHT, K2OMHHHT, ra/iya-
3ur, Gelimennt. B cocTaBe 370l (pakuHH Npob, B3THX H3 pycedt
Pa3NMUHHX DEK, BHIABJICHB HEKOTOphie OCOGEHHOCTH. B BepXoBb-
ax IMreun, Cayun, Caosevnn, XKenonn oxa oGoramieHa kap6o-
HATAMU: B HH30BBAX [InHbl U cpefiHeM Teueruu [lpunsTn — MoHT-

HHTOM; B X NpapbiXx nNPHTOKOB IIpumarH

(Cryra, Copuue u I.lp)—ﬁﬂo'rwrou, Ha Y7aCTKaX pa3aMLIBa

. nop Y6opre u xp.). Kak mpa-

BHJI0, IO Mepe NEPeXofla OT BEPXOBbEB K HHAOBLHM NPHTOKOB

[punsATH  BCTPEYaeMOCTh CONYTCTBYIOMHX THAPOCTIONE MHHepa-

OB TIOCTENEHHO YMeHbINAETCH; B HX YCTBAX  AaHHaA ¢pakuad
onﬂoponnom FHAPOCTIONHCTOTO COCTaBA,

HE] HOCTH
l‘bpaKuﬂH menee 0,001 su B paay noﬁMeuﬂux yc:mnﬂﬂ TpHpey-
Has — BHYTPeHHAA TofiMa — BTOPHYHHE BojgoeMul moiimui (B. T.
Ecexoe, 1966).
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Cocrae ¢pakune <0,001 Ma ueTBepTHYHHX A/IOBHAADHHIX
H na.neoreﬂosmx X 0CajKOB P B Tabn. 64.
MHHEPajIoB Ccomp NaeTCs KOH-
ueHTpauHeﬂ pama muKposnementos. CozepiaHue MHKPO3.IeMer-
ToB Bo dpakuns <0,001 sm coBpeMeHHHX peqHHx QCARKOB Bac-
cefina Ilpumsata cocraeaser (n-10-3%): Mn 200 (cpemuee
93,3), Ni 1—15 (4, 3), Co 1—3 (1,5), Cr 8—50 (230) V 2—40
(65), Cu 3—10 (7,6), Zn no 30 (15,6), Ba 60—300 (106), Ph
xo 10 (1,9), Ti 10—300 (286), a axenposckoro Gaccefa: Mn
20—300 (76,6), Ni 1—3 (1,4), Co 1—5 (1,3), Cr 2—8 (46), V
410 (6,3), Cu 1—10 (3,0), Zr 3—20 (12), Ba 10—200 (59,1),
Pb g0 3, Be zo 0,3, Ti 100—300 (145). Komuenrpauun muxpo-
3JEMEHTOB B MOTJOUIEHHOM KOMMJEKce [aHHOH (paKkuuu ApeB-
HHX pe-mbxx OCaiKoB MOKa3aHBl Ha puc. 23.
TIpu TANLHOM H3Y
u3 peurnix Box D. P, Kharkar, K. K. Turekian, K. K. Bertine
(1968) ycranoBmau caeayomme BennuMHH ancopbumx Ca, Ag n
Se: C€OOTBETCTBEHHO MOHTMopHAoHHTOM — 90, 30 H 50, Wanw-
ToM ~— 90, 20 u 30, xaoanmurom —40, 10 m 10 n jpecopbuun:
MosT™MOpuanonuToM — 70, 30 w50, mamutom — 20, 20 u 50,
KaOJAHHHTOM — MaKCHMYyM 60 # 70% ux ofmero coxepKanus.
o A K. O (1968), rugpoMopdrieie
e N0YBY B A OT CTeNeHH 3a607a-
'-I'HBaﬂlrlﬂ PEeMHHX R(NIHH Pas’NUYaAOTCA [BETOM H COCTABOM KOMWIO-
B l.l_yuul\

nousax npecﬁnanaro'r 6Gyp! €
wmunepansl (¢ orHomenwem  SiOp: AlOg 6JIH3KHM 4,5),
reeBolt — 30/0THCTO-XKeATHe (0KoNo 5,5), B NepHOBO-TNIEEBHX
MOYBax — WOAHOCTBIO oGecHBeueHHbe pasHOCTH (OKoA0 7,0).
3tn JaHHBe MOTYT GHTh HCHONB30BAHEL NPH MnajeoreoXHMHuYe-
CKUX DEKOHCTPYKIHMAX YCAOBHA aANIOBHANLHOTO JHTOTEResa B
NOrPeSeHHBIX JOMHAR.

Buime paccMaTpupanoch TAMHHCTHIX D
JI0B 1A BLIACHEHH nadeoreorpadiHyeckux 0GCTAROBOK JHTOTeHE-
3a B paspede HeoTeH-IETBePTUYHON TONIH accedtta.

Opranuveckue coelnHeHHA. B ycaosusx peunoi
AONHHH B CY JBHBIX B JbHHX Cpefax HIeT no-

peotp HHE C pacTHTeNb-
HbIX H HKHBOTHBX OpT: ¢ >
THIIOB OpraHHYecKHX Cﬂeﬂ.ﬂﬂeﬂl‘lﬂ»

npﬂMeHHTeﬁbHD K WIIOBHAJBHOMY JIHTOI¢HE3Y CBEAeHHS B
3TOM HEMHOT B B er0 NpOLyK-
Tax ycTchMeHu CACAYIOHEE OpTaHWYeCKHe COeRWHeHHA (no
naneed F. M. Swain, 1963): raxparst — raokosa, rajzakrosa,
¢yxosa, GpyKrosa, KCHIO3a, PAMHO3A M Ap., AMHHOKHCAOTH —

@-aJ1aHAH, AapruH, HMCTHH, TAYTAMHHOBas KHCJIOTA, IVIHIHH,
XHCTHRAY, NeHLUH, TUINH, cepuH, Bamui B 1p. OTMevaloTcA Tak-

4
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Ke THFMEHTH (KapoTeHsl, Kap H Ap.), K,

F ApYIHe OpraHHuecKHe BENIECTBA (NMPHAH, BOCKH, BETAMAHE H
T. A.), MEHeDaNH — COAH OPraHHUECKHX KHCIOT (3pAaHAHT,
BEBEJIUT, THTOTHT, MEJNHT H 1p.).

Inpoko paseuTH OpT AbHLE bl YKa3aH-

HHe COeUHeRHA GOPMHUPYIOTCH B CTAPHIIAX, HA TIOAMaxX MpH Npe-
HAHJIKOB H P ]

HOAOGHHX DeYHKIX BOZ, Ha

TpH
4TO yKasbiBaioT omuthl A. M. [Tyennuesa (1967).

Jas paccua-rpusaeuoﬁ TEPPHTOPHH CBEJCHHA O COCTaBe U
ewe wano. B. E. Paxos-
CKHM M AD. (1956) nokasaﬂo, YTO Mpolecc MpeobpasoBaHHA TOP-

TpR 1Oy paercs yse, TyMH-
HOBBIX KHCJAOT 3a C‘IET J1erKor X TOB, BO3-
pactaer oS  HTHAp y X ® TPYAHOFHIp y
BemecTs.

VYcranosneno, 4T0 ¢ BO3PACTOM B mpcpmmxe noapac-raev
COAEPIKAHHE X BEIEeCTR, ¥ 'BO
YPOHOBOR KHCIOTH, ACHANETEHOB K T. K. C poc’rom xux-xueﬂ'rpalmu
r KHCJIOT Y eMKOCTh Topda.

HeoreROBEe a/MOBHANLHEE TIKHH TlonuenposbA cogepx)at
xnopotgopMentoro Gutyma 0,02—0,04Y%, cnuproGensonbHbIX 6H-
Tymon 0,01—0,03, rymusoBux kucaor 0,01—0,05%, uro Ha ppax-
unio Copr COOTBETCTBEHHO cocraBaser 3,0—17,39; 4,0—13,04 u
4,35—20,0% (B. K. JIykawes, 1970).

Kouuentpauun opranudeckux xueaor (R. F. Kerr, 1955) 8
BonoTHEX npH paTypax  MOTYT
cnacobernoBath 06pasoBaNMIo IMRHHCTHX MHHepasos., Baanmo-

a. X KOMILIEKCOB € PACTBOPHMLIM B
BO)]C KpeMHe3eMOM Mamnpnmcmye’r 06])63058){)1]0 KaoJHHHTA

H x
mmH‘ TymMats, ¢yibBatel H npyme opraanecxue KACTOTE
o6paaylor ¢ Fe, Ti, Va Uy ie
K JAHTENbHOA METDALKHE 0 o

TloKa He pacKpHITO BCe Pa3Ho0OpaaHe OPranHYecKHy coenuye-
Hyfl B UX POJBb B JTMTOTelee,

Pesy.um-aramn pator (C. M. Manckasu T.B. llpasnona 1964,
«I HOTO JIH . 1971) poae opranu-
HECKOTO BemecTBa B MHUTPAUHH IEMENTOB HAYHHAET Bce Gonee
PACKPHBATHCA, YTO NOIBOJNHT B JaNbHefilleM OCBETHTL 3Ty He-
H3YIEHHYIO CTOPOHY aJVIIOBHAJNLHOTO HTOTEHE3a.

s BHIICHITOKEHHOTO CHeNyeT, uTO NPH AMMIOBHAIBHOM
JTHTOFeHE3e XHM KO, H GHOX He npo-
uec P RaloTcs (HOPMHp THNePreHHEX HOBOOG-

i, B GauYaNBLHLIX YCAOBHAX

. DEYHBIX JO/MH AO/IKHH HECKONBKO OTAHYATHCS APYT OT Apyra:

B PYCIOBHX OCalKaX BCTPEUaloTC B OCHOBHOM THIDOOKHCIA
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Menesa M KapOOHATH; B NOAMEHWHX — THAPOOKHCAGL Xelresa W
MapraHia, MHHHCTHE MHHepaihl (THNA HJEMTA); B 3a6OIOuEH-
HHX [OUMAX -—- MHHEPANEH TPYNUE BHBHAHHTA, KapGoHaTh
(K2aBIHT, CHAEPHT, MAHFAHOKAABUHMT), THAPOOKHCIH JKeleaa,
pa opr B CTApHUHHX — OHPHT,
MapKasuT, APATOHHT, KAJBIAT, OPTAHHYECKHE COGNHHERAA M
7. &. Ban3KKe KOMMEKCH ayTHTEHHHX Mnnepanos PeYRBIX ZOAHH

A. A. Jlazap (1964), A. B. MakenoHOBHIM
(1966) 1 ap.

Pa3iHyHHE KIHMaTHYECKHE YCNOBHA HAKJAAHBAIOT OTHeva-
TOK Ha KOMIVIEKC THMEPTeHHBIX HOBOO6PESOBEHHﬁ B aAJIOBHH.
Buime nHanGosee T
BauHi ryMunuoit soH6l. B 30He cTeneit Gosiee pasBHTH xapﬁonam,
TVIKHHCTHIC MHHEPAJAB THNA MOHTMODHAJORHTA; B NYCTHIHAX —
XNOpHUAH, cyAbdaTH, KapGoHATH; B cy§Tponuueckodt H Tpommue-
CKOH 30HaX — TVIHRICTHE MMHEpPAH TANA KaONRHNTA, JHACTOP,
OKHCAKW X FHAPOOKHCAK 3Keje3d, MapraHua. Cneumi)uqecxue

H cocuna HHE  aJIOBHA
30H OTp K. H. Jy (1958—1963), B. B.
ﬂOﬁpOBOJIbCKOl"D (1966) X Ap. lla.maﬂemuee HAKOTIEHNe RaHHBIX
N0 COCTaBY HOBOOGPA3OBAHKA (OTPEGEHHOTO ANMIOBRA MOMOXET
pemaTs MHOFUE FeONOTAYECKHE, naneoreorpaq:mecxue H maneo-
TeDXHMHYECKHE BOTIPOCH.

Jluroreoxumuyeckue Gauun aanosn

O nopon, TR 7
0T ¢ non‘HeM q:aurm, KOTOpas DAacCMaTpUBaeTcsd Kak reorpa-
cpena ocap (nutorenesa), oTpaxkeHHast

B cocraBe B cBoficTBax ocaaka (mopoxm). CymiecTBYIOT pasHooG-
pasHble NOAXOAN K TOJNKOBAHEIO CMbICAZ H ofbeMa 3TOFO ROHA-
‘THR_ H, TEAbHO, HE  auui.
a1 B. Pyxun (Cnpamqﬂoe pykoeonctso, 1953) B koHTHHeH-
TaJbHOM Tpymne Qaunit BHIeaseT aUIOBHAABHYIO Ipynny ¢ ¢a-
UHAMH NePJIOBAS, PYCAOBYIO, NPHPYCAOBHX OTMeled, iepeKaTos,
nm“melmy}o, CTapHI K O3ep, (Daumo AeNbLT OTHOCHT OH K ilepe-
XomHofl, KOHTHHERTaIbHO-MOpeKok rpynne. B. A. O6pyuen (1929)
B &JJIOBHANLHOR (OPMAUMH OTMeYaeT NPOMOBHAJBHYIO, ped-
Hle HCTOYHHKOB H yro.nbﬁylo tbawnu; B popmanur  xeabT —
ABCTYIO B yroabHylo. H. H.
Hm«maes (1946, 1947) P Ha-
PedEHIX , 03epHO-
GOSIOTHYIO, a/IIOBHAABHO-, Aemonuanbﬂyxo. Cpezm renemqecxmx
TRTOB OCANKOB HM B TPYINC QIIOBHANGHEX BHAARIOTCA pasto-
u dauuk: ¢ a/MOBH-
P HEif),

asbRbie (TOpHBI, P
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ABHOM B CY ABHOR AMH  (TpOMOBH-
a.lleHe, OTJIQKEHHR KOHYCOB BHHOCOB, CYXHX ne.an)

. JlaMakun (1948) ¢ mo3nUMi AMHAMHYECKOTO Da3BATHA
anmonus  onucomact 3 OCHOBHBC CPYUN aunft: che)KHeBle,
Geperosyo i o (¢ cTapsi, 0K
GHH HH3KUX M BBICOKHX ﬂOﬂMCHHHX cryneneu)

H. BorpuuxuHa (1965) xapakrepHayeT CJIeAyKIUHe rias-
Hble @almanbﬂue OGCTaHOBKH (c OCHOBHBIMH dauuaMHu): peuHEX
Roawd (py n obpon-
HeHHHX YYacTKOB cyum (ucmﬂuue BO0MEL 6os0T), MOABOA-
HOHl YaCTH AeJIBTHI.

HanGonee nonuo yc/ioBHA (OPMHDOBAHHST DedHbiX ocam(on
paccMoTpentl ¥ o6ockoBanil B Tpyaax E. B. Ulanuepa, A, A, JI
3apenxo u 10. A, JIaprl.uuHa E. B. Lﬂaﬂuepom (19 1) no
06CTaHOBKAM OCa
LEPYIOTCA 4 THUA aNJIOBHA: PeK ¢ UHCTO osepHHM THTaHHEM;
CTEMHMX peK; OBPAKHO-GONOTHHIH H NMEPHUrAARMANBHENA 20~
Buft. XapakrepHCTHKA (AalHANBHHIX CPEl PABHHHHHX DeK yMe-
PeHHOro noaca MoJpo6Ho usnomeHa B pabore E. B. Ilanuepa
(1951). A. A. Jlasapesxo (1964), creays sza E. B. Ilanuepom,
ONHCHBAET MaKqu)allHH Ana ‘0 ANNIOBHA:

P By
{c-¢ upuu, pY X oTMenedl, GOKOBLIX npo-
TOKOB), TpH] BaJIOB, [PHP H BHYT-
peHHell NOAMHY), CTapuqﬂylo (uen-rpanbnux waeTefl KPyMHLIX
crapui, HeG X CTapHu # ac-reﬁ KPYNHRIX CTa-
PHH), CMelilaHHOro ( noAMEY,

noftMentbx Gonomux nows K 'ropcpﬁﬂﬂxon AANOBHANIBHO-

JIbHBE) GaupE OH TORpasneNseT H2
cydqaaunn H uuxpoq:axmn. 10. A, Jlagpynmn  (1961) s pammus-
HOM 2JIIOBHH Pas/HYyaeT TPH THNA — HOPMAJBHbLIA, AEJbTOBHIH
H nepamnunansnuﬁ B  TIEPBOM TRNE MM BEICIATCA TPYNILI
danuit — HC i BO BTOPOM — pyc-
a0Bag M .nnuauon, B TpeTheM — q)aunu paammon, ROHMERHEIE,

Heoﬁxo,unuo OTMETATDb, YTO B norpeﬁeﬂaux ANJIOBHAMbHREIX
TOJLIAX HepeAKo OJHa H Ta e 4YacTbh paspe3a TPaKTyercs
- HO-Pa3HOMY.
Hpn P MOHATHA T dauui 1 HX
KaUHH HCIOJ! pasHIHEE — AMTONO-
ro-mnuepanoruueckne (JI. B. ITycrosanos, 1947), THI pearuui
(K. Rankama, Th. Sahama, 1950), senuunna pH (I'. H. Teoxo-
poBuy, 1947), 30HAJLHO-reOXHMHUSCKHE NDU3HAKH IIPOIECCOB A
nx npoaykros (K. H. JTykames, 1958) u 7. 1.

Ha Ham BlIAl, pasielelne oﬁc—raﬂosox pe'moro OCaAKOHA-
AOJHO H

GauMit ¥ THAOB ANHOBHA, TNpel E B. I
A. A. Jlazapenxo u [0. A. JIaBpyIHHEHM, XOTH MH He CKJOHHM K
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CJIHIIKOM APOGHOMY AeJeHHI0 dauuanbhbix cpel. Ilpn omenxe
TEOXHMHYECKHX aCNeKTOB AJUIIOBHAALHOTO JHTOTEHEe3a MOoAXoAR C
opHOro B Cllyyae, €CIH He Hecle-
IYeTCR JHINL OAHA CTOPONA Mpolecca, [10sTOMY MPHHLHN, KOTO-
poif i B OCHOBY TeOXMMHYECKHX 06CTa-
HOBOK, [IOJIXK€H, BO- nepsux YMHTHBATL KAK MOMKHO IIO/IHEE BeCh
reox p Jlmoreﬂeaa. Murpauuu
3MeMeHTOB H BX T
coezmHenNlt; BO-BTOHX, TEOXHMUUECKHE occraucnxn no.vmmu
COTIACOBLIBATLCH C FEOMIOTHYECKHMH DaluHAME.

Mo paHHEM pevHbX
HAMH CAElaHa MOMHTKA lmaccncpnunponan OGCTAHOBKY JIHTOTe-
He3a Ha OCHOBE BLIAE/JEHHA JIHTOTOXHMHUCCKHX dQauuf, non

p: OCafKH, oTpa B CBOEM COCTaBe

fi M cpelill rHNepre’HOro
Am-orenesa (B-ropnqﬁoe unﬂepanooépaaosaune, MHIDALAA H Ha-
KOT/EHHE THIOMOPGHHIX 9JIEMEHTOB ¥ T. J.). BHaeneHube JHTO-
TeOXHMHYECKRe (Al HAXONATCA B OMPESIEHHBIX OTHOMIEHHAX
¢ aATIOBHAJBHEIMA (Tabil. 56).

JluTorenHas auua XxapaKTepHIYETCH HAXOMAEHHeM 060MOY-
HOTO, B OCHOBHOM MeCYaHOTO MAaTePHana;, MaKCHMAaJbHHIMH KOH~
‘ueHTpauuaMH Si, MuuuManssuMu Al, Ca, Mg, K, Na u muxpo-

] cpenofi.  Dauus
obeT

COOTBETCTBYET P HO

C coécTBeHHo nohMeHHuMu (npnpycnonoﬁ H HeHTpanbHoft
noiiMu) ¥ ¢ (3aToHH,
HEAMH CBASAHA CHAMIMTHO-TIHHHCTAs cbamm, BEULE/ITIOHIAACS

TpenMy: 0 B HIHCTOTO Mare-
pﬂana noamueﬂﬂmmu colepKaHUAME Al, axTuBHOfl MMIpaunHeR
OCHOBHBIX KOMIIOHEHTOB, YCH/IEHHEM KOATYASLNWH, COPOUMH, THA-
POTeHHOTo H 6noreunom HAKODVIeHHS sneMeH'ron, CONpOBOXAAI0- *
ImExes  BTOP HEpa, menesa,
Kap6oHaToB; cpesia npenMymec’meHno cnaGOKHCJlaﬂ

nofiMe B OGCTAHOBKE PEaKUX HIMEHEHHS OKHCIHTeJBLHO-BOC-
CTAHOBHTRJLHON CPelEl H MHTEHCHBHBIX T€OXHMHYECKHX peakmnit
BHIGARIOTCA DaluHi CHALIHTHO-G THHX H CHANIHT p6o-
HATHHX MPOAYKTOB.

BrorenHas Qauus CBA3aHA C HAKOMIEHHEM opranuqeckoro
BellecTsa, Fe,Ca,Kn TOB, KHCJIOH cpe-
1o, FOCTOACTBOM GHOTeOXHMHTECKHX NPOLIECCOB MHIPAUKA H KOH-
UCHTPALAH SNIeMeHTOB ¢ HOpPMUPOBAHHEM FHIEPFEHHHX OKHCJIOR
weneaa, T4, ONaja, Kap TOB H PasTHIHHX opraml-
YECKHX . Tpuyp K crap
GONOTHHM YCIOBHAM.

2K OTMEYanoCh, OCOBEHHOCTH MHFDAUMH- H KOHMEHTPAUMH
SEMEHTOB B PaAuHEX (auHaNbHHX YCAOBUAX CKAIWBAIOTCA HA
¥X pacnpefeNenny. B paly a/MOBHANbHHX JHTOTEOXHMUYECKUX
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Caanxusio-
KkapOousTuat

KosryATINg, COpOURE,
MRKPOSHONOTHGECKIE

g Tabxxna 56
L (m npuacpe pemmsx ocasxos Sacceidna Mprnsra)
o 3 wx
Txroremus 93,08¢, AL,O, 1,85, woseowe mna- | 8,5-7,5 Razonme
g’ ! c-boﬁ.ﬂ. :!rﬂm MEHEDA- ! T Py , PEG-
s m.&o&u% :h.o JH, TANNECTHE MWHE- MarepEan pexuax
& 18, Vo0, cu 63, | ™™
Mn 0.6, Ti 43
98,84, ALD, 2,88, nosesue wna- | 7,0—6,0 Hexomne-
%o,d c."oo'o'u, ::’:.w HEB T ooy
KO c'?&a g.i‘l.anl NS, FAMEHCTHE MERe- MATepKaNS, KORTyARURS]
07, V1,0, 55 0,6, 'Ti71) bemmer ‘
Cmaunwrro- | 510, 87,98, A rasEgcTI 6,8—4,5
TAuREcTAt '&- 1,32, be.%ﬁ‘." EBapil, NOACBEE ITH, me o payrpenEel nofass
MgO 0,59, ﬁO 0,92, eme MATEPRATA, KOATYASIRA]
N?Oo,&, i 04, Co | cTeo DaoX0 paasomns- . s
0,16, Cr 2,7, V 0.6, meecs X CuoreAnoe Baxonsexme]
Cu 0,6, Mn 0,7, T 50 BemecTsa,
m’w o '0 ‘15, rammcrie smnepaan, | 5,0—4,7 | guoreumoe mzommsenne! crapwvmus: satosos,
» OPrAHENECKSE BEmeCT- WPeMeERMX NTPOTORCE
MgO %,3’8’. Wl%hé.o 80 paaAHTROd ARNEN TORNKOOGAONOVHO-
o < . , 00
03, Cr'40, V 6, Cu | meats tanaris, wiak,
8,0, Mn1,0, Ti 126 THAPOOMSC/E Weess
po - bt e s 1+ gt - iy m——— e
Buosea! MJ oprammeczoe 5,0—4,6
- 7&‘0‘0. .'"'sg.ﬂ, pasmiquod crenens pas- m CTapEHLe
1,19, ), AUIKCHES, CANNECTME, 3 B
0,3, doﬂ..(:r!:a. MENCDRIN, KRpSORATM, weckse npoueccsl
v 0.51' Cu 0,65, Mo THADOOENCAM AWCNCSE
0,66, 11 110
81,0, A 7,0-5,8 HaKonAeEEe,| g::'c':;“m pul
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daunii  NMTOTeHHAs — CHAIHTHO-TIUHACTAN — GHOTeHHAs mpo-
HCXOIHUT b Si u ysennue-
uue Al, Ca, Mg, K, Na, Ni, Cr, V, Cu, Ba, Tiw T 4. Teoxamu-
yecKasn Cﬂel.llflqﬂdka CpeAsl NPOABAAETCA B COCTABE OCaAKOER jaXkKe
OJHOTO JNUTOJOTHYECKOTO THNA, (OPMHPYIOMMXCH B PasIHYHBIX
§asHalbHEX O06CTAHOBKAX.

Butenennsie autoreoxuMuveckne QauuMm THOMYHBL [IS HOP-
MaJIbHOTO THNA PABHHHHOIO AaJJIOBHA TONOUEHa W MeXJAeAHHKO-
BRii. B nepurasnHabEEX aMOBHANBLHBX TOMIAX YeTBEPTHIHOTO
NepHORa TOCHNOJCTEYIOT JIHTOTEHHAs H CHAMMTHO-TIMHHECTas

IHTOTE0X! daugm, p npochch‘meﬂHu conocTa-
BHMH € ﬂJlJllOBHa.'!bHHMH ¢ , P noAO0-
BOXHY M ap cuan.'m-r HanGo-

Zlee XapakTepHa .u.rm 03epHO-aNMOBKANBHBIX (BECCORMX) O6paso-
Banuil. ¥ IeMLTOBOTO 4/LTIOBHA ONWIONEHA DASBHTH MPORYKTEH
JHTOTeHHOH, CHAATHO-TIRHHCTOR W GHOTeHHON (anwi.

T JTUTOT XHe (alMH XapakTepHW, Ha
HaW BSIVISA, QIS PABHHHHEIX PeR He TONbKO YMEPeHHOro nosca,
HO H APYFHX KAMMATHUECKWX 30H. O[HaKO B CIY NPOABIEHHS
30HA/MLHOCTH TEOXHMHUECKHX MNPOLECCOB BHIBETPHBAHNS # JIMTO-
FeHe3a PasBHBAIOTCA NPOAYKTH H APYrux Qaumit: cHaaHTHO-
XAOPHAHO-CYAbDATHOK B 30HE MYCThiHb, CHANSHTHO-aJIUTHOH M
aNAMTHOR BO BAAXKHEIX CYGTPONHKAX  TPONHKAX,

T
naJjeoren~4eTBEPTHIHONO 0CaAKOOGPAIOBAHHA
1 ANTOhAURANbHNE THNEI AANOBHANLHOIO JHTOrEHE3a

B MCTODHH pasBHTEA ANTIOBHS TPETHYHO-YETBEPTHUHON TOMMIH

TepPHTOPHH Gaccefina [lnenpa nameoreorpadmyecknii pexuM
HHfl OC4IKOB Tp A SHAUH

ﬂ KOJ[E&SHPIﬁ B OCHOBe KOTOPHX Jexar AMbT‘QEOE H KOHTH-
HEHTAIbHOE TEOAOFO K/IUMATa
B maJIeoreH-HeoTeHe; noxononanne kanMata ¥ nepectpolika mu-
TAKMHUX l'lpOBHHl.lHl’l B KOHlE niHCleHa -— Hadajae AaHTpPonorena;
¢BOeOGpa3HOe PasBuTHe pesibeda M CAOKHOTO KOMIJEKCa ocall-
KOB Ha RPOTSKEHHH UeTBEDTHYHOFO nepnoz\a, @opmnponanmglxcn
By P Mex. a-
HOBOK. ¥ ycnonuk oca, - OT-
paxannch Ha JHTOTOXHMAIECKNX CBOficTBax pequsx oTIOXKeHnH.

Heorenossie OCajKH Xxap et
Cpenof JHTOTeHE3a M HX TPORYKTH DTHDCﬁTCﬁ x IIHTOTEHHOM)'
{NpenMyLIeCTBERHO KBApL), GHOTEHHOMY, CHAJEHTHO-TIHHHCTO-
My (C FOCHOACTBOM MOHTMOPHIVIOHHTA) THHAM. ]'Iepexom-me

HEOreH-HHKHEUCTRePTHYHbIE Hhie H KD 06-
PagsoBaNuA IMWH OTPANAiT HIMCHEING  MANCOTeOXHMHYCCKOR
06 1 H KHCAHX YCJOBHA CpejH,
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noBsItileske KAPGOHATHOCTH OCA/XOB U PASBHTHE CHALIHTHO-(ep-
PHTHHX (32KMCHBIX M OKHCHBIX ¢opm Fe u Mn), cHaIHTHO-TJH-
HHCTHX  (MOHTMODHIIOHHTOBHX ¢ GPEMeCbl0  FHAPOCTION)}
TPOLYKTOB.

TUAPOTEP: 0 PeXHMa C HAYAAOM UYeTRep-
THYHOTO OJieAeHenHA NPHBENO K FOCHOACTBY KHCAOR CPelnl AHTO-
TeHesa ¢ JOPMHPOBAUMEM JHTOTEHHHX (KBapIl-BOAEBOWNATOROTO
THEA, OOJAOMKY TPaHATA K T. [.), CHAINIHTHO-TIMHHCTHIX (C mpeo6-
JNajaHHEM TRID ), cHaRNATHO-} THHIX (OKHCHB XKenesa)
H CHAJNUTHO-KAPGOHATHBX APOAYKToB. CylHecTBeHHo H3MeHH-
JHCb HCTOYHHKM NMHTAHMS ¥ CHOCA MaTepHaia, TOCHOACTBYiOmIeR
nHTaoIel IpOBUHIKEH CTAHOBHTCS KOMIJICKC JIHHKOBHIX aKKY-
MyJISIEH, COCTOSUIMA H3 NPOIYKTOB BHBETPHBAHHA JalbHEro
rO) ¥ MECTHOrO (AeBOH-
cKHe, MENOBIE, lopcxue " NlaneoreHORbIE H HEOTEHOBHIE OTAOKEHHS)
npuBHoca. Posib moc/eNHero ¢ pasBHTHEM JIIHMKOBOK nesTedb-
HOCTH B TeueHue wemep-ruqnoro TiepHOja Ha TEPPHTOPHH Gaccedt-
Ha HOCTENeHHO na B COCTaBAX
BHX OTAONEHH CKASHBANHCE A HTOTEOXHMHETCCKIX XapaKkTepH-
CTHKAaxX PpeuHblX OCaAKOB, OCOGEHHO TNPONYKTAaX JAHTOTeHHOK
daunu.

MeK/TeIHHKOBLE YCJOBAST XOTS H XapaKTepH30BAaAHCh MOTeN-
JieHueM KIMMaTa, NepeMeHofi BOZHOTO PEXUMa, B HEOM MaJo H3-
MEHS/IH CPe/ly JIHTOTeHe3a, 3a HCKJIOUGHHEM NEPHOAa KAUMaTHue-
CKOFO ormmyua C Pa3BHTHIM OPTaHHYECKHM BellecTBOM. PassuTre

N0 Mur b SAEMEHTOB,
BeIO K Haxomeﬂam Gaorem-mx nponyxron He CBOACTBEHHHX
T

Heoﬁxcummo nonuepxnyn 9TO YETBEPTHUHBIE ANTIOBUANbHLIH
JIHTOreHes He MOXeT CHTb CBEAGH TONBKO K MEXAHHYECKOMY Ha-
Konnenmo odnowxowﬂoro MaTepHana; OH CONPOBOMKAANCA XHMH-
TPAUHH H aKKy-
MyNALEY aneueu-ron, THNIPreHHEM MHHEPaIo06PagoBAUHEN, NpH
ITOM XWMBMECKAS CTODOHZ JHTOTeHE3a HMeNa CAOKHEE, PHTMH-
v-xecmm Xapakrep ¢ ocrabicHHeM ee MPH HacTYTIEHHH JelHHKOB

B HepHORH MO

. Bee stn H H W COCTaBa PEeYHHIX
OCafKOB H yClOBHIT HX (OpMHp B Tmajeor

acnexTe B JiTodansabHbe

THOR AMIKBHANBHOrC NUTOreHesa: nepnrnm.\na.nbnm’l, HOpManb-
HO-aNMOBHANBHEIA M NETHTOBLIA.
Hepnrnﬂunanbn H# NHTOFeHes HPOUCXOHUA B MNE-

PUTIANKATBHBIX Yt X, 33 CUeT p ¥ nepeo
NICAHHEOBRIX ocam(on B HEYGOKHX nonuﬂax C CH/IBHO BETBSIIA-
mHca py

OpOTOYHOTO -uma co cnaboi mydl«mnoﬁ spoaﬂeﬁ M pasBHTHEM
PpycaoBo#, BOMOBOAHOR (anui ¥ PauWE NPOTOHHHX BOAOEMOB.

15. Bak. 204 225
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Mp BHIBETP orpe; P MaTephana
TIPH mep ¥ 3a cuer TPYHTOB.
B cuny Manoil MyTHOCTH pek omo)KeHne FABHACTOTO MaTepnana
He3HauuTENbHO. [IPOAYKTAMA JIMTOTEHE3a ABJAIOTCA JHTOTEHHHE
(s eIHe- B fi  MaTepBan), CHaJLAHTHO-
rAMHHCTHE ( n ocagkH ¢ 6
HaHKeM THAPOCHION B ACCONKALRE TIMHHCTHX Mnnepanos) or-
CYTCTBYIOT GHOreHHHe Haxonaenns. Juddepedunauus aneMen-
TOB BCAEACTBUE GAM30CTH OCAAKOB 1O JHTOJIOrHYECKOMY NPH3HAKY
R hauKanbHHM YCNOBHAM HAKOMJGHHA PAa3BHTA  OTHOCHTENLHO
HEIIHPOKO. npOﬂyKTﬂ JIHTOreHe3a BHﬂeJIﬂlDTCﬁ NOHHXERHBMU
KOHILEHTP M Manoil H MEKPOICMEH-
T0B. XeMOTeHHNIE NPOLYKTH B OCHOBHOM HMEIOT PACCeSHHHH xa-
paxTep pacnpoctpanenns; pH ycaosus npeumyinecraenno caao-
eSO HbIE K neﬂx’rpanbﬂue
Teox ABIOTO  JUTOrEHe3a
DpORBAACTCA 'l‘al(}l(e B cnoeoﬁpasuu -cocTaBa OCaAKOB thauuH
HacT HX B T VIJIIOBHANBHLEIE  HAKOL-
nenus, oﬁu-mo npﬂypoqeunue 14 nepeﬁnyﬁneﬂﬂum nonHBaM
JNeJHUHKOBOTO BHI'[EXHBEHHF{ U pa3MulBa. X JINTOTEHHBe npOleK-

Thl XapaxTepusy P o6aoMouHOrO
Ma na MeTaMOpqmqecKumn 24
0CALOUHbIME noponamn, y u HX
MUHEPAJOr1ueCKOro H XHMHIECKOFO COCTaBa.
Io M aa, oTp Ha

COCTaBe JNKTOTEHHBIX NPOAYKTOB X pacnpene.ueunn B HHX 3/eMex-
TOB, BLIAEASIOTCH ABa NOATHNZ AUTOreHe3a: 30HbLI KpaeBblX Mopeu
H S0HB! TIOMECHIL.

HopMaZbHO-aAAWBHANBHHA AUTOTEHER CBOMCT-
KEH TenAnM MeX. LI . Wlupoxo
PasBUTH MeXaHHUeCKHEe, XHMHYEeCKHE, SHDPQOXHMH‘ICCKHE R nexo-
reOXHMHYECKHE MPOueCCH MHTPaUHH B AKKYMYJsALBH 3NEMEHTOB.
JIntor THMH €ro fABJARAIOTCS GONbIIOR
PasHo06pasHe JHTOJOTHUECKHX CNEKTPOB AHTOMEHHDBIX NMPOAYKTOB.
GHOreHHbIX ﬂKKyMyl(ﬁl.lHﬁ NOBHIMIEHHAA POJb JIOKaJIbHbIX HAKOH-
J@HMI CHA/IUTHO-TIHKHCTHIX, CHAMTHTHO-KapGOHATHBIX (J1yroBsie
MEpresu), CHaNIATHO-GEPPHTHHIX (oo.nomue pynu) TPORYKTOB.
O6mupHa no. mMacmrabam H
3JIEMEHTOR B CBSI3H C passmﬂeu OPI‘EHH'-IECKD[’O Bel.uec'raa [} AaH-
HLIM JHTOreHe3oM €BA3AHO QOPKHPOBGHHe HOpMaJAbHOro THIA
aAmOBHA C NPOSBJEHHEM DYCAOBOW, ROHMEHHOR  crapmuHoil
tdanuh.

Ycuansaercs ponb NMTyGURHOA SPOSHH H BOBJEYEHHS B JiHTOre-
Hes HOBOTO MaTepyana, B 4ACTHOCTH AVIAl TOJIOUEHA 3TO BHIPANKACT-
¢ B pasMbiBe noqe’raep’munux TIOpOX (Tp&TH‘H’(HE, MEJIOBHIE,

ncnoce 0 KPHCTAJTHYECKOTO MACCHBA
{moxeuOpuicKie noponu).
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Neastosmi aAntorenes HasecTen Ha TeppUTOpHK
TNonuenposss B onuronene. 3aKouaeres B HAKOMIGNAR JHHTOTEH-
HBIX (DECHaNHX), CHAMMNTHO-TAMHHCTHIX & GHOTEHHLIX (TyMyCH-
POBaHHEeE FIHHbL) npozxyxmn B ycnommx 6010THO-MaHT POBOH

pes-
RIX BOX; BELENACTCS ocoﬁeﬂnoc’rmu cocraga ocaaxos. Tax, no-
POBHE HX PacTsOpH HMeloT

XA0pa B BHICOKHE b
B T. A; BHITAXXH — NOHHXEHHbIE KOHI{EHTPE“H“ Fen Ca ucu-
W~y [y, Cr: Ni, Ti: Zr;

rH ycaosus cnabomes109HbE B LICOYHEE.

TeoXumnueckne KPHTEPHH naneoreorpamnqecxux
H naneor y
AuTOTeNesa

B npenupymux pasuenax W TJAaBaXx NpPUBEAEHH NpHMEpH
HCHONb3OBARHS ICOXHMHYCCKHX HAHHBIX MPH BHISCHEHHY BO3pacTa
H ycaosHit ¢ PedHBIX Cymmupys cseze-
BHSL O TEOXMMUNECKHX MHIMKATOPAX, KOTODHE MOTYT OBiTh
HCAOVIL3CBaHL MNP PEIIeHAH [aJICOFEOXHMBYECKHX H Haneo-
reorpaMuecKHX BONPOCOB AMIOBHAJBHOTC NNTOREHE3a OpUMEHH-
TeJbHO K YCROBHAM OMNHTOUEH-YeTBePTHYHOH Tonww Gacceiina
JlHenpa, BHICASEM CAEAYIOUIHe OCHOBHHE TRYNNH IeOXHMAYE-
CKHX TiOKasatenef.

K noxasarenam Bo3pacTHO# NPHHAAMEKHOCTH PEdHHMX OTJO-
KEHH# OTHOCATCA:

a) THroMOpQHLle MHNEpahl — NPeobiafaNne B aCCOLNANEH
TJIHHHCTHX MWHEPaJOB MOHTMOPH/JIOBHTA -~ Y HEOTCHOBHMX OCaA-
KOB, THAPOCHION — Y UeTBEPTHYHHX; OTCYTCTBHe NOJEBHIX [Ofa-
TOB, GHOTHTA, OGJOMKOB [PAHHTA — Y WajEOreH-HEOTCHOBHIX OT-
noxeHud;

6

p " uerBep-,
THYHHX NOPOJL N0 CPABHEHHIO C TPETHIHHME;

B) CreUn(HKa CTaTHCTATECKHX NoKasareded pacnpenenemm
MHKPOINEMEHTOB B OCAAKAX P
HOM DRAY COCT2BA PEVHHIX oTnoKennk na npo’mmeﬂuu HeoTeH-
qemp'mquom BPGMEHH,

5

s

B HeoreHe u
KPIC.YIOﬁ — B eTBEPTHYHOM NEPHORE.
Toxazarenu TanA aiMoBHA B HALMASLHKX YCAOBMA HX (op-
unponax-ms
Al, Ca, Mg;

Si
yueﬁbmeﬂne KOHUERTpaUHRA o crenelm Bapﬂalﬂ!ﬂ coaepXanmit
MHKPOSZIEMEHTOB JIPH NePEXORE OT HOPMAJBHOrO K NePpUFIALHAAD-
HOMY aMIICBRIO;
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6) COREpXKANHE YIICPOAA —— HAJIHUHE BHCOKHMX KOHUEHTpa-
1M pacCesHHOrO OPFraKMYECKOTO BEIECTBA H €I0  2KKYMyJs-
uuft B BHAE npocaces Topda, FHTTEM Y HOPMANbHOFO THRA
RAAIOBHA;

B) XOHueHTpauu# V M Mn B cocTase TNOMVIOMIEHHOTO KoMi-
JIeKCa: NOBHILEHHDbIE Y OCAagKOB HOPMAABHOTO aIIOBHA H RONH-
JKeHHBIE HJIH UX OTCYTCTBHE ¥ nepnrnﬂunaanoro.

r) H YPOBHell cC PO- K MHKpO-
5/eMEHTOB H HX OTHOWIEHHMI (SiOz:AlgOg. KgO NagO,
Ca0 : MgO, Fet?:Fet? u gp.); Ko.rmal—mﬂux dopm  Si, Al, Fe;

COCTaBA BHTHAXEK M opr

yr.vlepona. BequuuHn pH B q)xnuannuou PSAY PeuHBIX OTAONE-
Ruf: X P , Gaunm pasmbiBa, nmoso-
numm u T. A

I) YpOBHH KOHuCHTPaU#f W XapaKTep accouuauHfi MEHKpPO-
::JleMelITOBB HOBOOGPESOB&HHSIX QJ/VIIOBUA —~ KAK MNOKasaTeaH
aeHndt U KeHul B pex.
K naneoreorps@nqecxum noKa3arenaM Cpe}lbl JUTOreHesa
MOTYT GHITb OTHECCHBL:
a) xoHuentpauua Na, Cl, SO, Ca, ennunns! xoaddpHuuneHTOR

AI0P-CYNbGHATHOTO, Mar aNbHOCTH, HOCTH H

CTH B COCTaBe TNOPOBHIX pac‘l‘nopon—npn BHJIC/CHHE JLebTO-

BHIX X H KOHT JIbHBIX TTD y ;.
6) ‘W WHPOTHOR RHD HX

ICMEHTOB — NP YCTAHOBACHKN NPHIETHKOBHX sox—x H 30H N0-
necuit;

B) KJapKH XHMHMYECKHX 3/eMEHTOB B q;aunanhnux panax
OCAAKOB — AMA  CYXKAEHHA O MPC AX
PEYHBIX OTAOXKEHHH, FreOXHMHYECKOR u reo.vtomllecxoh cneunduxe
6acceﬁﬂon cHOCE;

TOB B TeppHTeH-
HHX MuHepaiax u noaoodpaaonaﬂuax — KaK NOKa3aTeNH COCTaBa
NUTAMHY NPOBHHLAA M NyTefi CHOCa PEYHOTO MaTepHaia;

2) OCOGEHHOCTH COCTaRa 6a3aJbHBIX TOPH3OHTOB H PASLHOA-
MOBHSA — KaK NOKA3ATENH YCIOBUI q)opuuponaﬂnﬁ PEUHEIX f0-
nuE ¥ ap NOKGUH H BHIIaXHBAHHA, &
TaKKe coCTaBa NMOPon H reo.uomqecr(oro CTPOSHHSA norpeﬁeuuux
Gacnehnon

H YTh, UTO MHOFHX
noxasaTeneil HMeOT Mecnmn xapakTep npnuexennﬂ, B TO Xe
BpPEMS OT ® B UX MOLYT 6bITh

UIHPOKO HCMONb30BAHL IPH H3YUCHHN AARIOBHA APYTHX Baccefitos,
ocofeHHO PaBHHHHBIX peK ofjactefi ryMUAHOTO KJIHMATa ¥ 30H
KOHTHHEHTAJBHOTO P H pgrHo-
HAJIHBIX KPHTEpHEB PHOGpETaET B HacTofllee BpeMs 0coGoe 3Ha-
GEHHAE B CBFI3H C Memnyﬂapon,ﬂon NPOTPaMMOR [€OOTHYECKAX
Koppeastiui,
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[ & JHTOT cocTaBa
TNPOAYKTOB AANIOBUANLHOTO JHTOrEHe3a

OCOGEHHOC‘H{ npomneuuu TEONOTAYECKHX H TEeOXHMHYECKHX

cpeas, Ha pey-
I[HX OCaJIKOB HX nﬂareue'ruqecx(ﬂe H SﬂHNHETH'{eCKﬂe HPEOGPESO-
BaHHA AMBAIOT HEKOTOPYIO. COCTaBa NPORYKTOB
AJNIIOBUHAJBHOTO JIH . l'Ip COCT2BOB P.

reHeTHYECKHX THNOB runeprennux oﬁpaaosanm’( OHa BHICTySAeT
Bonee APKO 1O OT
Mo oTHOmeEHHIO K APYTHM ocam(am (¢monnomﬁuna.mmuu o3ep-
KbIM H T. .} OH& HEAHAYHTE]bHA H Ha NePBLI NAAK 31€Ch BHICTY~
TaeT CXOACTBO HX COCTABOB.

Cpeansis BenngHHa Md alMIOBHANLHEIX OCAKKOB HECKONBKO
MeHble QPAIOBHOTIALHAMBHBX; ANHOBHAJILHO-IEAbTOBEX CXOANa
¢ BeanunHoit Md mopcknx. ITo Sy peunnie OTIONKEHHS CTOAT MEX-
AY S0MOBHMH, C OAHON CTOPOMEI, M OCTANLHHMH TeHETHYECKHMH
THNAMH, ¢ LpYrolt. OCOBERHOCTh CHEKTPA AATIOBHANLEEX OTAOME-
HHit — MBHHMaJbHBE collepikanus ¢dpaknun <0,01 s, ucxmo-
yas sonoBbe (Tabia. 57)

Buanskne AaHHHE MOJYdeHBl IAA TEPPUTOPHM PECHYSIHKH H
apyraMu nccaegosatensmu. Tax, C. T, Apomanixe, K. M. Jlyka-
mes, B. M. Conory6 (1966) BriaensioT anNioBHANbHEE OTAOMEHHA
A3 APYTHX THOOB NMOKPOBHHX NOpox Tlosechf N0 MHUHEMANbHHIM
comepxanuam hpaxnuir Gomee 1 sm u 1—0,5 um (cooTBercTBeH-
1o 0,71 n 2,34% nporup 1,63—~5,07 u 404~6 ,78% B APYrHX TH-
nax) ¥ MakCHManeHEM O, l-0 075 Mx (38,14 mporn 12,11—
26,02%). OTMeuaeTcst CXONCTBO PEYHHX NECKOB ¢ (AIKBHONISAIH-
anpHBIMH, B TO Xe BpeMs BTODhle HECKOABKO KpynHee H3-3a npe-
ofaanauna ¢paxunu 0,1—0,075 smu. Peynbie 0CaZkH OTARIAIOTCA
OT APYrdX reHeTHYECKHX THIIOB TaKXe MHNHMAJbHLIMH BhIXOA2MH
TAKEIHX MHHEPAJOB BO %paxumix 0,25—0,1 u 0,1—0,075 mu.

Hccnenosanrs 3. A. JleskoBa (1962) TOKa3aJH, 9TO B rpa-
HYJIOMETPHYECKOM ClIEKTDE HECKOB YACHHHOE COLEPHAHHE OCHOB-
Hoft dpaKunn’0,025—0,1 M BOSPacTaer OT 3aHAPOBHX K /MIOBH-
ANbHHIM H JaJee K J0JOBHM OTAOKeynsM, Bexmunna wauGonee
yacre Berpesaemora Md y peqnux meckos (0,28 mn) aaﬂnmaer
TTPOMEXKYTOUHOE

So nafaer B paAY p — NLHBIE — .

P! necxu. ¥ YeT He TOMh-
K0 0 poi ¢ 0 COCTABA PEUHHIX OCANl-
KOB, HO H TOM, 4TO Mp: p TecKos
pexamu Nai0TCH yBe. eTeneHH

ocanKa H yMensmeHﬂem pasuepa WAaCTHH, YTO TaKXKe OTME‘lHJIOCb
HaMH oas annﬂTCKOl‘O Tlonecna.

[lo T. U. Fopeuxomy (1970), annmaﬂanbnme necxn Bepxuem
,E[Henpa OTJIHYATCI OT Ab! fioBb!
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HICHHBIME COACPIKAHHIMH NECYAHBX q;paxmm 2 03epHO-AMHOBH-
anpHuie — npeobnaganuem Ppaxuna 0,25—0,1 wum (60,3—79,3%
npotue 21,7—28,3%) d NOBHIIERHON FAHACTOCTHION

o naunem I'. K. Cauxa (1970), ranust Teppnmpun BCCP no *
Bennurne Md MOXHO B pAL
(0,006) — mopentbie (0,009) — osepHo- annioRKATEEbe 6,013) —
anmosHaabrbeie (0,016} — necest  (0,018); mo So: MopeHHHe
{5,7) — oaepHo-aTIOBHALHHE {4,2) — oaepHo-NexHHKOBLIE
(4.0) — anmosuanshuie (3,3) —necert  (2,5). OcobervocTbio
TPAHYJIOMETPHYECKOTO CIEKTPa AXIOBHANBABX R OSEPHO-aAMIO-
BHANBHHX TJAHH
Menee 001; 0,01—0,005, memee 0,005 #¥ B ToBHIUEHHOE —
0,05—0, 35 M

Pacnpeneneﬂne MHHEPAJIOB B PevHBIX OCajKax TaKkxe HMeeT
pag ocobenHocred (raba. 68). Tak, s meckax ¢paxuun 0,25—0,1
#x Gnu3Kue conep)xaﬂm nMeloT kBapn (80,3—89,7%), nonenwe
mnars (7,2—8,7,

15 ,5%) u Mycxoam {0,2—0, ﬁ%) CopepxanHe rIayKoHATa B pﬂA

P Hble — AAJIOBHANbHEIE OCAZKH
com"ae'rc'menﬂo COCTaBARET 08; 07 u 0,3%. Makcumasibhible
KOHLEHTPaHuH KaNbIHTA {3.6%
H 03¢PHO-AMIIOBHANBHEIMH (2,9), a MHBEMAbENE — ¢ ALTOBH-
anbupMu {0,6) ocankamu. [na ¢pakuuu 0,1--0,01 xs orMeuaer-
cA poe y D KBapua OT JeAHHKOBHX
{70,1%) k a. HuM (80,3% # COOTBETCTBEH~
HOe yMeHblleHHe mnodesrlx mmatoB (11,6 n 10,6), raaykonura
(1,31 0,6) ¥ kanbUUTA (133 H4,9%).

B cynecsx p YIOIIRX MM~
HepanoB BHPaXKeHH peaqe Bo ¢paxuun 0, 25-0,1 aen osepHO-an-
JUIOBHAJLHEX M AJIOBHANBHLLX OCANKOB MAKCHMAJBHEE KOHUEHT-
pauyn kBapua (89,4 n 89,7%) n MBHEMaJbHHE — NOJEBHX LiNa-
108 {65 u 6,9), myckoeura (0,2 m 04) u raaykommra (0,2%).
C TOB TaKme
LIS 03ePHO: nem—mkosux (5,0%) R 03epHO-ANTIOBRAIBHEIX (3 5)
M MAHMMaJbHNM IS apHbx {1,2)
¢paknan 0,1—0,01 #M NOBHIIEHHBIM CcOAEPIKAHHEM xamﬂmm
(11,6%) BoizensitoTCH MOpEHHbEe aKKyMy/IRUMH,

Pacnpenenenne TAXeNHX MUREPANOB HiMeeT Goxee cAOMKHNI
xapaktep. Bo qapaxunﬂ 0,25—0,1 M MeCKOB B PAAY OTIOMKEHH

nex JbHEE — ANIOBHALEHE HAGMORA-
Raeres p nAPOK-
CCHOR H Y Ta H .. MakcamansHoe

conep)xal-me rpaHaTa CBA3AKO'C PEUHHIME OCAKKAMHE (25,5), MEHH-
MaJibHoe — ¢ oaepio-nepuukosumMy  (7,2%). Bo dpaxunu 0,1—
0,01l rpy pax 6 9eTKO BHI) rpaxar
(cou'rie'rc'rseﬂﬂu 8,0; 921 12 2%) H MeHee 9eTKO pyTha (2,6;2,1
1 1,9%)

231


http://www.verypdf.com/tif2pdf/tif2pdf.htm

Tadauns 88

NOK  Cw=Ovw VHKEIRVOTN o N
8 | g9c lsceisg | ~csoca~c=~c we g
-4 - -
< 3 3 -
A2 | g5t 1Sgelgelighlllgeeel &1 |
m S |s2''=2g~'§" '8 §
| 2 | geSIRITSIFIGITRINZZEE e ¢
RENE AR I H—NEONGERON &0 O
= > =
RACN—=C0CNRNM =0T VNNO 0N e «
& goooHde RGN~ = =~ N =S~ FTES
[] L]
e | Szmesarceacanens=cens v

CODDNAVPLOERYNON wFIONVDO

“’0"’05“”0'0‘ - ORn -

ovasmennl Gesspycemere Renncnpesss, %

2804; JCTORNEROCTE—OTHOMEING CYMAPEMX cogepumanuR yorolumsMx MuNpANOS

nnnnnnnnn e - e ~a e

geco~—sravow lei= | | g

ﬂSlAll??.ﬂOSOIlOQI”S& we
f=wz
AVWRWV DOV VO ORENONARE. ©9 o
T P e e O D ©e o
:
a | ovvonnenr—— Arovo—ve v o
grocracurgce lei~—ceitieie ©o o
y— i v
_m e o% & " . b o
u 2 ﬂ"__w.ﬂ._w..__ﬂ.—ﬂ.cc—ﬂ.ccc wl |
BNNCRRORCr N =000 0N 0O, -0 ©
a grods~crngrocann~cnrnw s o
RONQRCRONCOem0Y  ORNDeN o~ «
AVn Ao e e 800, e, o
| ﬂ01001113ﬂ0801l__|834 ~eo ~
-] « = e =
VOONLONQOONACRT, ,  RAND i
g groocdovgpenon~| lavn~ =° o
, 3 O ARR~TNORT NE AROS o

—eONNNVNROOV~ =) 0non
ge==gn-erdgoe les | | Zges |

0,
0,
0,0] 89 7.4

| o

MOV OOR - PON NI NieOw

CPASENTEAMESS MSUICDRAOTIFICCRAN APRKTOPHCIIER SOTROPTINALT

mmmmmm_ ol

WRBMM (SNNAOT, TPAMATM, SfuOGAM B AUPONCENS); BARKNEE MECTEMX NOPOS—

-
x myero it

eoecre)
TPonsios & Craspoamty x

m, a—gpexunn o.s—oil % 6—0,1—0,01 axn.
llpul.‘;..p-m. CHAARMESNT, CTEBPONET, BAMNENT K

** Ki

OTHONER CYMapEIX compmmmit  sedaloncs B

0,25—0,1 xu mMeer GARIKAT SHATCHRY

38 HCKAK-

n 0,26—0,1 mm xa-
TOACBOUINATORONO

PHO-RERMNKOBIE OCOAKN (5.3); A1%

~0,01 ax onu rakxe 6ansxn (5,7—7.6),

NCKAIONER 03¢
(3.9%). ¥ cynecedt aan dpaxun

Ta y BecxoB AR Gpaxtsun
HO-SAANDBRAALHNX OTAOKeHNA, NMEONINX MEHHMAS-
PAKTEPHO IRKOHOMEDROE YBEANWeNNe KBEDL

(103—123%).

¢paxunxn 0,1
YEHHEN 03¢p
BYIO BEANNERY

Bo ¢paxumu 0,1—0,01 xu
MNe Xapaxrepno Xumib RAf aMdubonos (24.2; 172

A DUACHEHNN 0COOLHHOCTSR

Bo ¢paxuuy 0,25—0,1 xm cymecedt oTMenanTCA T¢ Me 3aK0-
HMX accounsunft »

HOMEPHOCTN 5 pacHpefcienEN aMbuonos, nupoxcenos, aedxox-

CeHE, YTO N MOCKOS.
144%)
L%,

Y
n

PACHPOCTPANEHNN MEHEpAAD-
OCAZKAX PASHORO TEHESNCE PACCUNTSN PAA XO-

spuusenton. Beamuuna KBapi-noACROWNATOROTO KoydERECH

XOspPERNENTS B DPRAY OSepBO-ACAHNKOBNE—NMOPeHibie—dIm0-
nor:!mubaue—nummme—ouplo-munmm ocai-
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xH. Dra ana ¢p 0,1—0,01 sx Hapymena
JLHEBIMY y 1} JbHBIX

Huit —9,1%. B G ycro#t TH

npu nep X §. NBHEIM ¥ PeUHHM

OTJIOKEHUAM n,vm bpakuuu 0,25—0,1 un necx(on 4 dpaunu
0,1-—0,01 mn cynecedr
% 03¢pHO-ALTOBHAILHHX OCAIKOB OHA ummua:lbna. Benuunna
TOKA3ATEAA BAHAHMA MECTHHX TOPON JJA DacCMaTPHBAEMBIX
bpakunit cynecefi y a/lNIOBHATEHWX OTJIOKEHHI Pe3KO YMeHbIIa-
€ICA N0 CPABHEHHIO C MOPeHHLIME W §AH3Ka Y (JIIOBHOTAALHANL-
HBIX, YTO CBA3AHO € NafIeHHeM KOHUEHTPallHH HEYCTORUHBLIX aMbu-
60.7[03 HY YCTORUHBHX MHHEpanos

ux TIOTOKAMH NIPH PasMBLBe Jell-
HHKOBHX OTNONKERHE.

o ramiey 3. A, Topeauka v ap. (1961) 2JLTIOBHAIBHELE TIeC:
KH UCHTPANbHOR ¥ I0KHOK mp p (PRYp
pacemar as Tepp OTCA 0T ¢, b=
HBX BerHHMK p HIbMEHH-
Ta (AN ANMOBHAABHEIX neckoB 0, 60 n AIOBUOTAAURATBHEIX
0,31%), mupkona (0,28 H 0,09) ¥ MOHMKEHHBIMH — IJIAYKOHHTA.
o copepxanuo nonedsx mnaros oku (4,4—159%) Mano oran-
YaloTCA OT TECKOB KOHEYHOMODeHHBIX (2,4—12,0) u  30J0BHX
(24—11,5%).

axBM 06Da30M, DANHIHbIE FEHETHYCCKNE THNL OCALKOB HMe-
10T CBOH MHHepanos, P AONK-
Hi NPHHHMATCS BO BHEMARAE MPH HYNEHMH MOPOX CMOPHOTO
TEHE3HCa H NCCACAOBAHMHN NPOUECCOB ANTOMCHE3a.

Cpanﬂeuue XHMHYECKOr0 COCTABA AJJIOBURABHBIX H APYTHX
TeHeTHYeCKHX THnos ocankos IToaecwks (B. A. Kysheuos, 1965 6;
«TeoxuMHUeCKas XapaKTePHCTHKA JHTOTeHeda...», 1966) noxazao,
UTQ NEPEBIE XapaKTePHIYIOTCH H KOHLeHW
Sin munumanbubiMe Al, K, Na, Mg, Ca u muxposnemesnros Ti,
Mn, V, Ba. BuisiiieHo, YTO PasanuMA MeXHAY a//IIOBHEM H ADPYTH-
MM OCagKaMM 5TO# TEPPHTOPHE OO OTAENbHBEIM CTATHCTHYECKHM

Tak, B Si0,, AlO,,

Fey0y annosdanshnie # ¢ AbHEIE He pas-

JIHYEMBlE Me}lﬂly COGOF{ CyLllECTBeHHO OTJlPl‘lalO’l'Cﬂ OT 30.]0BBIX,

[0 KPHTEPHIO ¢ H CPelHUM KBaf-

pamuﬂuu ormoneumu Mo xputeprio ¢ nna Al;Os X anmosuaib-

HEM H ¢!Il()BHO]‘llﬂlll‘la.’leHM ocaaKaM GNH3KH O3epHO-I -GoNOTHEIE

TAKXKe He pﬂs}lﬁ‘ﬂﬂk MeXRny

coboft o kpHTepho F. d1A oca):mu OTJHYAIOTCA HO TOCARAHEMY

110KA3aTeI0 OT MOPEHHBIX H 040BHX axkyMyaanuit. Hdas FeOy

AANOBHAABHLIE ¥ (‘)«'ﬂQBKO\'ﬂﬂlﬂlaﬂbHHe OCAAKH CYHIECTEEHHO OI-
JIHYATCH No, Kpm‘epmo F OT OCTaAbHBWIX IEHETHYECKUX THIIOB.

B 3NMEMEHTOB O
HOCTOBEPHHE OTAMUNA. AJMOBHANLHNX OTAOXEHMH, OT RPYTHX
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TEHETHYECKHX THIOB 1O KpUTepHio F NPH YPOBHE 3HAWKMOCTH
p=0,05, 3a ncuuweﬂﬂeu napsl amxonﬂanbﬂble—oaepﬂo-ﬁonm'-'
Hete ocagke no MgO. [l ¢
CaQ annwoBHagbHBE OCBAKH BHnPJ’lHK)TCﬂ MAKCAMANLHHMA Be-
anunHamu (178).

Jas KO no kputepnio f cymiecTsesHo OTIHYANTCS peubHe

TOJBKO OT p x. B T0 xe BpeM#d aJaIOBHAJIbHBIE

H 30J10Bbleé OCaAKH OTAHYANOTCH OT APYTHX MAKCHMAJAbLHEIMH 3HA-
yeHHAMHE KO3 PHLHERTa Bapualuu (cooreercrbento 0,43 u 0,33).
o kpurepuio F oTMeuaercs cxoauas kapruna aax NaO n aas
Si, Al n Fe. Tlo 5ToMy KpHTEPHIO ajllIOBHANbLHLE H q)monuomm
UHANAbHBE OTAOXEHHH PesKo OTAHYHH OT Apyrux THIIOB.
. TOB TCA B uenou
T )Ke 38KOHOMQPHO0TH B TO e BpeMa HHE}OTC}I cymeCTneHHHe
PASNUMHA MEXAY AMOBHANLHEIME M APYrAMU 0CAAKAMH OO KPH~ -
Tepuio f pas Cr H V; MexAy anaOBHANBHHMH H (AIOBHONISHHE-
AJNbHBIMHY — AJ5 Ba. PeaHele oTaOMXKeHHS BHAEMAIOTCA Ha (DOHE
APYrUX THOOB ABYXMOAYJIEHBIM KPHBHX p
HUA CONEPHAHUA BAHAAHS. .

Cpenn reHeTHYECKHX THNOB 4YETBEPTHYHHIX OTIOKeHHN. Beno-
PYCCHH pednbie OCaJKH  BHAENAIOTCH = MBHUMAJbHBIMHM TaMMa-
aKTHBHOCTAMH (8 cpeanem 29 umn/mun npotus 37—71 B Ipyrux
THUAX nopoA) M coflepxanuami ypana (0,92:10~ upcmm (0.97—
1,7)-10~* %), uTo cBfAsaHO ¢ o,
dpaxunn Menee 0,01 ma, a TarKe MEHAMANLEBIMH KoHueH’rpa-
WHAMH KaJIHg, 0CA OAHHM H3 ra
Tentell B OCAnKax TepPHTOPHH peciySiHKH ((Feoxﬂuﬂqecxue npo-
snmum », ).

KpHBHE  pacnp conep-
)Kanmii TOB B I'D; cTeKTPe NOKPOB-
HBIX TOPOJX Tonecwa, NpHBeAEHHES B paﬁo're B. K. Jlykawesa
(1970, crp. 178), MOXHO YKA3ATh HA HEKOTOPHE OCOGEHHOCTH pac-
npDchaHenun 3JIEMEHTOH B .AJIOBHANLHEIX OTAOMKeuusx. Hamu
BHIICNAIOTCA TPH TPYIIEL seMentos:. a) Ba u Ni — xpusme fna
BCEX NOpPOA OJHHAKOBHE, B o6aacTy Hanﬁonee PACOPOCTPAKEHAKIX
konnenTpatmi (0,05—0,1% zas Ba u 0,0005—0,005% ama Ni)
YacTOCTh 3/JIEMEHTOB NO BeJHYHHE nHKa Y peuHmX ocajpkon yc‘ry-
faeT AKLL MOPERKbIM ¥ $AOBROCAREMANLREM; 6) Mn, Cr — nu-
KB HX PacnpocT] X pamm CMEIL\aIOTCﬁ
Y AAMOBHANBHBIX OCAJKOB HO OTHOWIEHHIO K, MOPEHHHIM H
IIOBHOTASHHANLRLIM B 06aacTh 6Gonee HHIKRAX xonuempaunii
{0,005—0,01 % — Mn, 0,0005—0,001 — Cr u 0,0005% —V, v-e.
€OOTBeTCTBERHO Ha [,2 # 1 nopsiok HAXe, yeM y AENHHKOREX OT-
JA0XeHuA}, HO IPU 3TOM X/ XPOMa H BaHaJHA B 06aCTH KOHIEHT-
paum’l COBNAjaUWHX C JbHBIMH YaCTOCTAMH

BHX, OT}IO}KeHHH, BbIP3XKEHHOCTE MHKOB Y aaJIOBHS Mejiee IeTKan,
4EM.y MOPEHHBIX; B) Cu—uactocts B obaacTu -HanGodee pac-
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. TaGéanna 59
Cpexundl xupecxuil coctTas (MaxpoxoMmoBesTM — 9%, eMenTel ~— 71-10°7 9) @ 3BAYEHNSR rEOXNMNTECKRX
KOSGHPUUNEHTOD YCTREPTIMHMX -OTMoXenmd TeppuTopin Besopyccun

©  Femeruwcknlt man 810, | Fey0p JALOs | CaO | MgO I NayO ] K,O} Ti | Mp Cr N v Cu | 2Zr
Ny b R R D P P A T L Y L)
pasionnl A AR TSl W i 1P b P b D
ommerimnnea |01 () LHBRN 0| i) g IR ) 7| ) )
- mRLRI S8 L8 an 1828188 B8\EE 0| T 0 |2
yosennnll 1P LR PR A R b AR FER Rt &
gg:o’:::mnn ég:so (5,'23 (g,’%é %,’39 o,’a& 0, l,'og ss'.‘) u',g 5.4 2,( 3.4 2.4 (12',3
0,9) | 3,3 | (1,8)] (.4 |
Osepuutt 43;. (3.7? gz,s} fe,o’n osloxufom| — | - | =] -1-1-1-+-
3,2 10,51 q,nlo,nl0911,6](1,3)
Temermuockad Tun SIO, : A1,0, ALO, : SIO, Na,0: K,0 Ca0:MgO | ba
: 0,38 (1,4 1,91 (0,8 0,81 (0,
&mmm Z’g 23 3:22 (321 A 2,50 50,6 09
QMOBHOTARTLRE MBStk 37.9 (0.6) 0,04 (0, 0,50 (1,0 - . 0,82 1.9;
Jleccasu 9.7 (2.6 0,10 (0.3 0.49 l,;i 1,90 (0,8) 0.61 3;.1
Osepho-a4/monue L 7,0 3.5} 0,14 (0, 0,3t (1, 1,85 (0,8) 0,560 1,3)
3‘3'3 0,6 8'33 1,5 2 1,5 0.67
3';:2:‘3 8 23!0} | o2 fo’. 0,49 (1,1) 14,90 (0,1) 4,08 (0,2)

* B cxolgax — creneHh KORUCHTPAUEH, T. €. OTHOWEHHE COACPIKAHHA OVIEMEHTA B PEYHMX OTNOMEHARX K COREPKARWIO Sne-
MeRTa B APYryX reReTHYecKEX THHAX NOPOR.



http://www.verypdf.com/tif2pdf/tif2pdf.htm

Ta6auma 60
> raABEX

L] ep rawisax BCCP
(no B. K. Jlyxameny, 1960)

41,05 [ Fes0z

TenerRueckalt THO i 810, CaO | M0 l 80, |||, m o,

Cpednee apudmemuneckoe (x)

Mopearsdi 62,55113,08| 5,49 | 6,01 281021 | 8.47
Admoska st 67.40112,641 4’82 | 439 | 1,70 | 0136 | 6,73
Qsepho-neatimwonuii 56,78 14,68} 6,08 | 7,14 2,91 0,28 | 9,39

Cpednee xeadpamuance omkaowesue (o)

Mopennutt 8,921 3,57 |1,343,90[1,08]0,22)3,5
BHAMLHEH 11,10 IB7 424 1,i2{0,29| 4,15
OsepHo-nenunKonmii 8.30} 4,37 384 ] 1,10 0,24 | 3l84
Koxpugyuenm eapuatuu (v)
Mopeunuft 14,26127,29 24 41 64 46,79(104,8 | 42,38
Anmosuansabili 16,47127,53| 38 865,88 11.5 61 66
Osepuo-aeguAXOBLI 14,62) 29,77 | 32, 89 53 78 37,80} 85,71
3nanenue U cpassenur nap omaowenud (npu p=20,01)
MOpeHRLA—OSePHO-NICA AL~
KOBLIR 5,20 3,20 |2,81 | 2,22 4,14 l 1,75 | 1,96

1
AIOBHAALHE—03EPHO-

JIeAURROBRIL 9,57 14,08 |5,7215,97|9,31 0,40 5,91
Mopetinaii—anmoenansuufi | 3,85 [ 0,96 | 3,35 [ 3,06 ( 4 l4,50 3,

npoctpaneHHHx kouuentpauwit (0,0005—0,001%) y ammosdanb-
' HHX OTJOXEHH OpeBHIaeT BCe APYTHE THUM OCANKOR.

TakuM 0GpasoM, MPOAYKTE AJNIOBHAAbHOrO JHTOrepesa cy-
LMecTBeHHO OTAKYAIOTCA OT NPOAYKTOB JApYTHX K'EHE‘H(‘IGCKHX TH~
noB no y cocrapy (3a NS~
anbubix). HecMoTpst Ha GobIIOE CXOACTBO PHEIX H (HOBHORIA-
LHANBHMX ~ OCAZAKOB, MEXAY HHMH HMEIOTCS CYIIECTBEHHHE
pasauunn B cofepxcanny V, Ba u Cr.

BrmgkHe OTAHUHA COCTaBa &MMIOBHAJBHNX OTIOKEHMA OT
APYTHX YeTBEPTEUHHX 06pa3oBauuil B LEJOM XapaKTepHH AJis
Tepputopuu Benopyccuu (ra6n. 59). B psany osepho-legHHEKO-
Bheé — 03¢PHO-a/JII0BHAJIbHEE — MOPeHHble — JIeCCoBhe — cl)lﬂo-
BHOTARIHAMbHBE — 2JUTIOBHAJLHbE — S0JI0BHE OCAZKH 3aKOHO-

MepHo  ynelLEieHhe P oy -
Wenesa H Kazua n
TATaH3 B peYHhIX KoM~

uecTRo. Anmosnanbisie u &,

) BH-
p 0 (Ky), Munamann-
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HEIMH — KapGouaTtHoro Moayas (Ca: Mg) H NMOKWKeHHHIMH —
xoaddunuenta ba.

CﬂeﬂH@HKa anmonna.vmuom JIHTOTeHe3a TAKKe BuifiBafieTcs
UpH CPABHEHHH COCTABOB TIMH Da3HOro reﬂesnca (TaG.n. 60).

Anmopuanbibie THHB e
COAepIKAHHEM erMHeSeMﬁ H MHHHMA/bHBIM -— OCTAJBHBIX KOM-
TIOHEHTOB, MO KBaapaTHIHBIX

OTKOHEHAR A KpeMHE3eMa H OKHCHA KalbUA, MakCHMATLHOK
BapHanueli cojepxaHuA S7eMEHTOB (KpoMe IIHHO3eMa).

Cxonurle 0COGEHHOCTH COCTARA  PEMHHIX OCA/IKOB BHITEKAIOT
N3 paCcCMOTPEHWA NAHHHX AHAJIK3A IVIEH, noayyeHHawnx aas BCCP
T. H. Cauxom (1970). [lo cpexnuM . KBajApaTHYHHIM OTKJOHE--
HHAM aNMIOBHANBHAE H O3ePHO-AVHOBHANBHbE OCALKH BHIEM-
10TCA MOHIKeHHHMu BennuuHaMp Al,O; n MgO. Bta oTokenns
SaHAMAIOT CAeNyIOLIee MECTO B PRAY, XaPaKTepPH3YOeM BO3pac-
‘TauHe KOHLeHTpauni SiO; ¥ yMeHbinewde KoHmeHTpaunh Al,Os,

20, MgO u Fe;04: o03epHo-1eRHAKOBHE — MOPEHHEE — /IO~
BHAJbHBIC — OSEPHD-E.’”HDBHHJIBHH& — JIeCCOBHIE.
B SM1EMeHTOB B HOBO-
oﬁpasonaﬂnax, CBﬂSﬂHHHX C EJIJIIOBHQJIBHHM JTHTOTEHe30M.
B peusle bie (ra6a. 62) nMeioT
TOBbIleRHbe KORUCHTPALUA aNOMHHHA H TIOHWKEHHBIE — JKeéJNe-
3a ¥ Mapranuna (HCK/Mouasi NOYBeHHEIe OPT3aHAM). [lo cozepxa-
unio pordopa oxu ycTynam- TOROOHBIM  OGPA3OBAHATM APYTHX
OCaJKOB,
CKOFo Bemecn;a (ﬁoncrmme, Topqmﬂue nounu H ap.). Mopcxne
IOTCH  OT H-
ueﬂ'rpauuzun Ca n Mg, w0 Hazio y‘lH’l‘HBaTb npH yroqﬂexun
BENBTOBHX H KOHTHHEHTAbHBIX yc.noBHi»‘l bopMupoBanns -ado-
BUA.

Yro Kacaerca MHKPDSJIGM&H’N)B, TO aAAOBHAAbHEIE }105006pa-
30BAHUA COeAHHEHMH Kelesa HMelOT, Kak npasBudo, NOHHIKEHHES
ux KoHlteHTpamun (uckaodad Cr). OHH PEIKO OT/IHYAKTCA OT
MOPCKHX MHHHMaIbHEIMK KolueHTpanmuaMu Ni, Co, Cu, Zn & Mo;
HX OTMMMHE OT 03€PHHIX M GOMOTHHX HesHauHTeNbHO. Kak oTMe-
vazocs eme A, JI. ApxaH[‘eJIbCKHM K E. B. Konuenosoit (1934), ¢

GOnOTHBIX
oaepuux )Kenesﬂux pyn CBASAHb BHICOKHE (o'r 0,n 10 n %) co-
nepmands B wax Mn, P, nosomenuse — Ti- (0,02 —0, n%),

V nr As (0,0n%), Cr (0,00—0,00n%) # HOCTOSHHO® NPHCYTCTBHE
Ni, Co, Cu, B 10 BpeMs KaK pyAH, POPMHUDYIOIHECH B GECKUCAO-
POIHBIX YCAOBMAX, copepxkaT Menbme Mn,: P, ciennt nnu B Gonib-
MHHCTBE c.'lyqaen He conep)xar V, As, Cr, Ni, Co u Cu.
2NOBKANBHOMO TeHesH-
ca (Tadn. 63) omeqalorcu " NoBHIweRHbe e Si, Al
(ncxaouas P { 3 }, Fe n

238
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Tabauns &2

Compmasms sanuaren (%) & smmpessenentes (5.10°9%) | a EASSNCYME N BOMGuIgTONSOME oSpAIeSANRST PLAMINEOTS FuBtaca
IS e s | .® Amcp
- - 0—0,0¢ | 0,000,680 | B. Alyl-m- .

o-:c.g 01,97 o-?.w ol-.l IO B..:..' m oo m

, 07— .2 , 28 {1, . A B. Mo
ow. 2. ca.—0,50 o_-?m. af'“ ”"_n,.lﬁ
0,380,684 - : .
+ u.—'l Eu
0.5;4.0.
02 4,8
. 1]
0,007—0,9
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0,5

ea~3,1
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vaz, o, o m o v Ca 20 z n Mo Y Asrop
- Il Apxan-
oot A 20 oy
g WeMmINS - -— -— — - -—
PYAM ] 4,0 f?:m'
Antaux wapam b, = 3-8 .5'—-||o° 05-3 | a0—20 ] 1~16 |100—600 sl = “ies
Cwamann , <] S5 | " | = - = li0Zion| <s-8| = >
iseunn 1,0 1—=10 8--30 1,0 ' |o;m 85
Bestsnue pysst o= -— -— - A
W| T | 7T |18 - - = L
, 1 10—1900| 19150 | 19130 R P P g
Tuxah cuoen | meaxpensn 1:1 361540 | 66—15%0 - | o o —%— WE‘
Oomu » <0,5| 291000 | 70000 | 2785 16—1%00| 200380 |1,8—22 [20—1400 10300 — 0-J,Swsin.
Baxraficxoe . .
Mope > <0,8] 8~10 2-6 0,31 3—10 1030 - - <0,8 - »
Tenepremisse '
TRORESOMIP~
TARIONSCTIS
woNOSPEN-
DEHER weT- 8. B. lolpo-
oraonceRmall, 13 3 1 10 5 5 —- | %0 1 1m . ”ﬁd'
Ca, Mg. Conepxanne o n HHX B CpelHeM RA! 33K 3 Talx. 64—66 (cu. crp. 246—248). Oraeqaerca neKoTOpRS
Gaccelna ngluuu & 1965 6 eocnmer TOMACHENA K NODLIMEHNI0 COACPXAHNS Si B NOHEREHWIO CONep-
(n-10-* r—50, Ni— 1.5. Cu— Ba—45. xanns K B pewnux oraoxennax (ra6a. 64). [Noxasaresnhin pas-

Kapoonru uopem ycxosuft Mllpﬂlnl OTARYAOTCS
0T DPECHOBOAHMX MENNNAXLELIME EORNCNTPANNAME IeAe3s
H SNOMHEHEN, YT0 H8XO YWATHBATS (PN DaAGOrEOXNMNYECKEX N
:“uueo.mrpaolmmx PEROHCTPYXINAX  AXNIOBNARADROIC Awro-

e mlzu) - udonm -o-o-
oopm”"’::,f" %, Cr— b4, 1—1.3. Co— 0,

— 58, ||—46. n—5,0. r—4.8.'l'l— Mo~—08, Ba— -

31.1 ©. pequsie KapSoHATM COREPXAT B TAXOM BECKOALEO. BOBH-
ieHENE KOHUCHTPATEE Mn.

To cocrasy ramurcTiix HoBoOGpasosausfi B paccuarpmsae-
MON fAAHE DOKa Mano zAeraxpuux mocAenosanwfl. Jan oraome-
uni reppuropun Benopyccnn cocras paxmun <0,001 xx poxa-

ANAES B COCTABE COARNO BHTAXKE N3 FANENCTHX OTAOKE-
nufl pasuoro resiednca (7a6a. 65). B cocrase u:weuenm
pasanuni ne ycranosaeno (raba. 66).

0-AeABTOBbE FANKE BEASAMOTCA MHHENAILHLINE
xounentpannsun Fe, Al, Ca n Mg » BMTHXKEX, ¥T0 CBR3AHO HE
T0ALKO € Wll. B0 B, KAK NOKS3aHO BMuIe, C TANEOXAN-

MavEVeCKNME NR BEpXHOOANTONCHOBOTO LANNBEAIL-
HOTO ANTOTenesa.
QETSCPTHIHMX FIEN PASHONO PEHESNCA Peviibie BMREAS-

aomaus Fe n Ca B cocraze But-

1 T m
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Xmrwcunll cocres sapSesmrnux

Tabanna 8

oot (™ =0, A10y LS o
le. 374 5,36—8,80 7.0-238
St Rt il Loy —en L)
Asmsmnant | & TGS 6.70 0,3
Asmosnamunh n " 8,11—18,31] 0,8-3,11 | 0,70—1,50 |31,47—ao.7§
P yrpieerd 13,22 1,88 1.10 “,1
1,15 0,71—4;90 0,79—4,10 28,4458
11 3 3 L] 1 42
Onpmai 7 — .2 1.8 4,00
ONpPuo-seaHRIO 7 190,70—80,63 6,30—17,18 1,53—4,90 .H‘a
suft 9,33 12,50 3.7 12,58
. o _ _ B1—4,
44,02
Mopesomsk 1,79—57,38 1,49—8,46 | 0,321,068 15,05—4),
8 45,48 2,91 0,67 25,98
Mopcnok 7 |o0-833] o0-084 |0.13-0,7 w168 57
= 0,38 0,38 l 48,95

HeO X0 Mo | 0 | oo Asvop
j S I L R A —
_ _ 0,2900,44 [28,65=38,87| o soxmumvacxme
0,% N u.u‘ 1~ e
- - [ s34t a0 A.B. Maxego-
d 38,92 wosy, 1968
1,39—3,541,54—4,0210,95—3,08 0,61—6,01 | 027,11 wo M. Salml,
2.8 2,18 = - 1960 '
- - 0,00-0,13 _ «eoxmeyvecxne
. o1 - EPOBENINE ...5,
61,700,871 5Thue o5p.—008]  _ e
o8 | 1,0 - | ‘
- e | ea—1.18 [81.4343.07| no A. B. Maxe-
— 37,61 |aomony, 1968

TaxHu 06pasom, DPOAYKTH aAAOBHAABHONO JHTOTEHEA HMEIOT
PAA  ocobeunocreft rpuyaom::emro, MRHCDEROTBISCKONO
H XHMNYIECKOTO COCTARA; WX H MMO YNETHBATD NIpH OUpese-
JICHHH NRHESNHCA B YycAOBHA GOPMHDPOBAHHS OCARKOB.

fpoueccus sMBETPHBANNS R TeOXNMNTECKRS
COCTARG AANMRNS

JlenteaLHOCT: peK BHCTYHACT OANNM H3 HaHGOAee JRANNTEAD-
HUX (axTOpOB BuBETPHBAHHR. Ouna 3axaONaercR B pasiubde,
TPANCHIOPTHPOBKE N NEPLOTAOIEHNN NPOAYXTOR 3IPOSHE, HaMesHe-
HNN COCTABA N NCPEIPYNINPOBKE BOMIECTRS, B HOPMEPORANEN OT-
AHGHNX OT NEPPORAYAALHNX NOPOX OCAAXOD N HoBoOGpasodanui.
Obuwie 3aKOBOMEPHOCTH XHMNYECKOTO BLIBOTPEBAHNS B CBASE ¢
aﬁumuuuml ACSTEABHOCTLIO NPOCACRNNM Ha npEMepe Oaccedna

wenpa.

Buserprsanne XOpeNBMX BOPOR N COCTAB PENEMX OCAAKOS.
B s1oM oTHOMIEHNN XAPA! NpHMEp SANIOBHARMHOTO BLIBET-
- puoanns Gans &. Kamenxa Oaescxoro paoaa JKuroumpexok of-

© .. aacse (K. H. Jlyxames, B. A. Kysuencs, 1966). 3aecs, 5 poasne
Y60pTH, BMXOAST HA MOBEPXHOCTD FPAMNTM. Passwrufi Ha HNX

)

sawsxik npexcranses 0GBOMXAMN Kseplla M Apecmolt TPAHRTOS C
PASANNMOA CTENEHBID BLIBETPENOCTH NOACBHX INDATOB, CAKAR K
APYFEX MEBEPANOS, 3 AMAOBHA MPEACTABREH DEIHOIEPHHCTHME
DeCKAME C DOBHIIEHHHM KOAHUeCTBOM GHOTETS M ApecBii rpaHK-
1a. Passitie saw0ang oon| eTCA HEKOTODPhIM YBEARNEHHEM
copepmanns Sl » yyennmenneu Fe, Ca, Na, K, Al x muxposae-
Menton. OOPMAPORAHEE PEYHHX OCA/IXOB BCAGACTSNE BLIBETPHBA-
RER TPAHNTOB BEACT X PESKOMY NSMEHCHHIO COCTEBA NPOZYKTOB
SHBCTPEBAHNS H YMENLUICHNI CONCpXANER (MO OTHOWEHMIO K
sawsuw) NajO » 17,7, AlOs 7,8, CaO 6.5, FeyO, 6,1, MgO 54,
KO 4,5, TiOy 5 39 1 yseamvenmo SiOp 3 1.5 pasa. Jamerno
Elmmnm conepxanxe MukposaeMentos (Mn, V 5 Ba s 10,
u B 5 pas),Tr10 § OCHOBHOM CBASEHO C PASPYUICHEEM H BLHNOCOM
BOseSMX IINATOB, DNPOXCEHOS, CAIOA H ADYTHX MAROYCTORUEBHIX
uuHepanos, - s
HTepecHN B STOM OTHOMIERAN SKCHepHMERTaABMHLE paborn
D0 po3aeicTeNO BOA HA cOCTAB HexoaHux nopoA. C. C. Moposo-
sun (1957) 3 pesyavrare aanteasuux (I5-zerunx) onuros ycra-
HOBAEHO, YTO B PACTEOP NEPEXOART TAABHAM 00pasOM WLeACUHME
& MeAOTHOIEMENLHEE SACMeNTH (B DEPBYIO ONEPeAb sa cver
R30MOpOHNX npuMeced), Menet — KpeNnexucAora. Kommuecrso
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Xummnecxnfl cocras Gpaxmun <0,001 4 PasENTIMX FEHETRUCCANX THNTEOS
RASCOrCHOBMX H 9eTeepTMINMX oTaomensit BCCP, %

TaGanga 64

TNansoresome Yersepruvnne
Kounonenr osepmo-
ABAATORMS JIsANEKORMe NEARMEOBME SAAKEEAAMNLIC Aeccoswe daxenoranuRansuMe
Sio, 35,75 48,72—56,29 46,16—49.,8 45,13—61,67 52,6—-58,85 49,79-—-58,07
ALO, 14,01 20,18--25,46 20—22 16,93—24 .45 19,55—22,93 17,03—24,38
FegOy+FeO 21,57 8,35—11.61 10,8 5,61—10,67 6,46--12,01 3,78-11,8
Ca0 0,2t 0,60—1,09 0,94—2,0 0,156—20,64 0—1,0 0,37
MgoO 1,63 1,42—4,3L - 0,46—3,40 1,25—2,21 0,28—2,74
K0 4.77 2,11—4,47 5,6 0,70—2,62 2,14-3,18 0,94--3,08
NaO 0,23 0,10—0,60 0,7 0,17—1,04 0,56—1,41 0,3
n.n.0. 11,33 6,64—11,68 - - 5,73—8,9 8,76—29,18
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Tasauaa 66
Coctas 3%-nofk COAMMOKNCAOH BUTSKRN M3 TAHN Tepputopmi BCCP
{cocrasnena no aamsum B. K. Jiyxameea, T. H, Cunyrxnmm. 1968), %

Bospacs Fee e Feo, | ALO. | @O g0
P& | Anmomnanero-nemsrommit | 0,64 1,3 1,07 0,39
Q Q3ePHO-aNAIOBHANEHLA 1,68 1,37 7,83 1,60

Oaepuniit - 1,35 1,81 5.8 | 2,

Jleccobhift 0,98 156 | 2005 | 046

MopenHuii 1,00 1,37 2,92 0,75
BellecTsa, nep 0 B pacTBop H YHCTOH BOAMI, €O-

cTaBasAo 4asa 6azaabta okomo 1%, porosofi ofmanku — 0,8,
opToxAasa u Mukpokania— 0,4% or CyXofl HABECKH HCXOLNOK
noponn. [efcTaHe XHMHYECKH YHCTOH BOAH 3a yKasauumil me-
pHox Gauako K peasy TaM BUS VI ul B TE4e-
HHe 5 Mecsues.
BriBeTpHBANHE 9ETREPTHUHBIX ouomeunﬁ W COCTAB PeuHbIX
eABHO® Y COCTABA pA3SIHYHBIX TEHETH-
4eCKHX TANOB TIOKPOBHMIX NP0 TOBOJAET He TOABKO BHICHHTH
cneuﬂq)axy TIPOAYKTOB alMIOBHAJNBHOTO JIHTOFEHQBE, HO M Dueﬁlﬂ‘b
1opoa B X BuseT # opmup
ux cocraga. Iipa
UETBePTHUHHX TOPOR H cbopnuposaﬂuu OpH 5TOM pe\u-lux ocan-
KOB B OCHOBHOM NPOHCXOAHT KOHUEGHTPHPOBAHHE B MOCHASAHHX Si
" npenuymec-rsennoe paccennalme Fe, Al, Ca, Mg, Na, K, Ti,
Mn, Vur. a (ra6a. 59
BHIBET X MOPOR B
AaHAWAGTAX HMeOT CIIO)KHHH xaparep. TIpH COBpEMEHHOM Bhi-
BETPHBAHUM R JHTOTEHE3e B PEYBHX NOMHHAX MH BHAGNSeM IBa
THNA PeUHLIX < ApYTHMAE no-
KPOBHEIMH 0GpasoBaHUAMH: OGPATHMHIE # HeOGDPATHMMIR.
YlepBHA THN OXBATHBEET B3AMMOCBA3M COCTABOB PEUHHX M
90/I0BBIX OCAZKOB, OYB K PACTHTEABHHMX accouuanni, pevHBx H
FPYHTOBRIX BOA. Xumuueckne seMENTH # COeJHHEHHS 3AeCh Ha-
XORSATCA B OCHOBHOM B OTHOCHTE/ABHO 3AMKHYTOM IHK/IE MHTpAmui
W reHETHYECKHX OTHOUIEHHA H HMelOT MeXAy cobofi npamylo, 06-

PpaTHyO HAH uepes Hp! yTOUHOE
Hne) cBs3b. Ko BTopoMy TaIy orHocsiren asanmoo'rnouxenun coera-
BOB PeYHBIX OCALKOB, ¢ OZHON CTOP H MOp

03epHo-. (xax u
TAYGHHHBIX NOPON) — ¢ npyroﬁ 3nech uMeeT MeCTO HPAMOA M
HeoGpaTHMEIR M no-

DOX B PEUHAIE OCAZIKH, JACTHUHO ONIOCPENOBAHHBL COCTABAMH ped-
HbIX B IPYHTOB}IX BOA.

247
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Ta6anna 66
Cozepmaune MAKposScMeHTOS Bo Ppaxnun <0,001 4k noxposnix oOpasosaunh
pasanyNoro remeanca, n-10°% %
r 'm"'"m: l’ll“ THE, Mn Cr Nt C | V Cu 2n Zr T Ba Astop
Amnonnmnuﬂ ’
93 |23,0]| 4,3| 1,56] 6,5] 7.,6] 15,6 [weomp| 286 | 106 B. A, Henos
Eea 100 | 65 10,01 3 17 6 8 12 680 | — B. B. lo6popoanckuft, 1966
ropoAcKas o6, 4 8,1] 3,0} 08} 22 24| — | 14 580 | 10 H. O. 3xye, . T. -
uHckas, 1
anggé-mnmmmui
P 20 |12,9] 2,6 1,1 112,4]| 3,2| ean | 20,8 290 | 34 | .«leoxmmuveckie npOBUH-
nHH...», 1969
OaBROrARURAMANE .
Tonecre 54 | 4 10 | 4 27 54 - —_ 532 | 219 P
BCCP 188 5 4 1 9 8 — 2 320] 15 ¢
Mopenauft ’ .
. Moviecse 64 ) 1,7 27. 34| — —_ 610 | 110 «[eoxnMEYecKan XapaxTe-
. PHCTHKA JIHTOTeRess...»,
Qsepro-neaHRKOBHA 1966 :
100 48] 20| 58| 6,7 —. |29 |weomp] 5,6| «leoxummueckne nposnn-
IHH...», 1969
mma a.monnnamno-
pas TOPRIORT
o Y o foo [2 | =] |00 | -|-|-]-=- ;
UeTBepTHIHLIE OTNOMEHHR ! .
ccep 73 93| 2,1{ 1,2{11,7| 72,0 83| 4,1 | 17| 4 B. B. JoGporomcruft, . 1966
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OaHaKo HA NPOTHAKEHHH YETBEPTHYHOrO NEPHOZA PeyHble OT-
JIOWEHHA HEOAHOKPATHO S3aXBATHBAJHCh H HepepabaTHBAIHCH
Je\HHKaMH H, CAEOBATENLHO, B MQJICOTEOXMMHATECKOM acnekre

BTOpOH THR ROPOX HMe Xapak-
Tep.

Konnaecrsennas p pn»um. HOMI-
HUi NOPOJ M MATDPALHH

BHIBET
CBASH C PEUHOH AeATeNbHOCTBIO HOCHT PAasHOOGpa3HbIR xapamep
Ha pare. 24 B PEyHbIX OTHOCHTE/NIBHO
WHEPTHOTO KDeMHH, Jerko MHIDHDPYIONEIO XAajbIMA H CPEHE
MUrpUPYIOIEro THTAHA.

XapaxrepHo oforallienne { B
dopme SiOsxpapua) PEUHHX o'r:m)Ke}mﬁ Koac})(bm.mem' ero Murpa-
uuH (oT 51 B TnopoAe K

B peuHoM ocaake) cocrasaser 0,68—0,98. O mekoropoit ONBHIK-
HOCTH 9/IeMEHT2 B PaCTBOPeHHO#t (OPME CBHIETENLCTBYET HAAH-~
qHe ero B COCTaBe PeyHHX H MPYHTOBMX BOX M B amopdHOH dop-
Me ocaaxa, 06pasoBaHHe onana H T. A. DONOBHE MPOLECCH H pas-
BUTHE a.n.monﬂanbno-nyrusux MoYB BEAYT K HEKOTOPOMY AONOJ-
HH

Akrimnas Mnrpaum kanfuns & JCHODHAX JOHHH CONDOBOX-
Jaercsa ero 3a

p MH-
rpaunu gaHHoro a Xapax; % or 14
N0 OTHOMIEHHIO K MOPEHHBIM H 10 4, 6—x 03ePHO-/Ie/IHHXOBHM OT-
T. €. OTp BHXOA onp 0 KO/IHIECTBA

us ¢ pe o To
OTHOLIEHHIO K 30I0BHM OCAJKaM' R aAAIOBHATLHO-NYTOBBIM ROY-
Bam ¢ pe-mux p pH3y HaKom-

JleHneM KaablLHs.

Mecrto annioBus CpeAy NPYrAX APOAYKTOB KOHTHHEHTANBHOTO
mse-rpunanux. Ha teppuropun 6acceﬁaa B 3aBHCHAMOCTH OT OT-
IOBHAJIBHBIE H
aKKyMleﬁTHBHHH THITH nponyx-ron Bunerpnsaﬂnm DaoBHANBHLE,
OCTATOMHHI THII He HIHPOKO pacopoCTpaHeH H npeficTapjed Apec-
BOIf TpaHuTOB (BepX0BbA YOOPTH, C/OBEUHH H T. A.) K TIMHAMHK
(B OCHOBaHHH Teppac i NoRM B Bepxopbsx Ipunsra, J0. Cayun u

APYTHX pek), dopmup: npH BT
HbIX TOPOA YKP 0 KpHCTAan 0 AKKyuy-
NATHBHH, Dep i TUm  mp nex

& NLHEME, AbHHMH) OT-

3a cyer

HEIX H Merauopq)nqecxﬂx nopox (Denno-CKaHn.ﬂn 4 nouemep-
THYHHX Pycexolt naardop Cpenu
Mec-mux HPONYKTOB BLIBETPHBAHAS, 0GPASYIOMIAXCS 32 CHET YKA-
3a B TreHer BH
H ALHEE, 30JOBLIE, 03ep GOJIOTHBIE, AJINIOBHABHEE

¥ NOYBEHARE.
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Prc. 24. Meoxumnveckrie wiann nopeaesns Ca, Ti w Si b verseprianbx orno

— npaKke u O6p; censy. Lligpei: B Kpyrax
¥ Epyra — pennvuna SaeMeNnTa B nopoxax
B . MeNHan BapywieRnas
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x Collepkantio B punux OCAfRAX; l——coap:ue;mu SaMKHYTRS H ll—eoupe-
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B reHeTH4eCKOM CMEHICKE NPOAYKTH AAMIOBHANBHONG JHTO-
redesa MOTYT pacCMAaTPHBATHCA KaK cneuuq)mecxax KOpa BHIBET-
p KOTOPas B OMp ¥t Mepe MOXeT OLCHNBATbCA KaK

H TIPOAYKT BEIBET (8 o MeCTax mo Hed
PASBHBAIOTCH AMIUD 30J0BHE H JEMIOBHANBHBIE KOPH).

C reoxumuyeckoll TOYKH IPEHAN HA TEPPUTOPHM Gacceiia ab-
TOPOM CC cK H. Jy (1964) caenyo-
LIHe THMH KOP BHIBETPHBAHHS H MX NPOIYKTH: CHAJVIHTHO-IIHRH-
CThifi (MpeuMyIIeCTBEHHO SWIOBHMA, MOPEHHBIE IVIHHH M CYTJIHHKH),
cna:mmno Kapﬁm{amun (neccH W AYrOBHIE MepreJH), JHTOreH-
HEIf, € AbHHE H aJMIOBHANIbHHE MeCKH
i cynecn), Guorenntlis (Topd, 'yMyCOBHE rOPHIONT MOYB), CHAJ-
JNUTHO-GeppuTHEIE (GoMoTHHE pyAb). Bnepehie cocranneHa reo-

Kapra P 0 BHBeT PPHTOP
Gaccefina [punatk,

Mo mepe nepexona ¢ cesepa Ha ior B [ToaHenpoBbe ¥ OT nepH-
$epnu k uearpy B Ilomeche yIaBAHBAIOTCA YePTH 30HANBHOCTH,
BHpaXeHHHE B CMeHe CHA/IHTHO-T/IMHKCTHX U CHANIHTHO-Kap6o-
HATHLIX JIHTOTEHHHIM (CHJNUKTHRIM) THOOM OPOAYKTOR BHIBETDH-
BaHHA.

Brilie oCBeWanCh 3aKOHOMEPHOCTH H3MEHEHHS COCTaBa OT-
JOXKEHRA PA3NMUHOTO TeHe3nca MNOA BIHAHMEM PeuHON AesTenb-
HOCTH, FeOXHMHYECKHe 0COGEHHOCTH AH((EPEHURALHN HIEHERTOB
H NPOAYKTOB a/MiOBHAMBHOTO JHTOTeHe3a, B KoHeuHOM cueTe
/II0BHANBHAS KOPA, PAIBHBAIOWAACK 34 CYET JPYFHX KO BH-

BelleT K NMPEHMYILECTBEHHOMY ¢ chan-
umnoro THna. OAHAKO 5T4 HARPaB/IEHHOCTH “yenoxusercs apy-
THMH HpOHECCAMH H NPOAYKTAMH KO BHBETPHBAHHA, CBA3AHHMMA
€ MOATOKOM TINYGHHHBIX M TPYHTOBMX BOA, 3aGoJauHBaHueM,
TIOYBO06Pa30BaNKeM H T. 1., KOTOPHE CONPOBOKAAIOTCA HOPMHPO-
BaHHeM GHOTeHHBIX, CHAJUINTHO-KAPGOHATHHIX # ADYTHX HPOAYK-
TOB.

Ha repputopan Benopycchs crenuuka coCTaRa aj/lioBUab-
Holt KOPH HauGoJee Pe3KO NPOSBARETCA B MApe AMIOBUANbHEE —
MopeHHEe KOpH. OveHb GJHSKH MO COCTABY NMPOXYKTOB AMAIOBH-
anbube, ¢ IbHBIE H KODH, XOTA Kamuas H3
HHX HMeeT cBoH ocofextoctd. CrnenHdHKa aMOBHANLHON KOpH
NPOABAKETCR NPH CPABHEHHH. COCTABOB HaHOONEE THMHYHGLIX MPO-
JLYKTOB RWIBETPHBAHHS — FJIHH:"- 3/IIOBHANLHLIX ¢  TEPPHTOPHH
DHHAAHARH, MOPEHHHX H aJJIOBHaMbHLIX Benopycchu, obpaayio-
fHX Mexay coGofi BpeMeHHON M MPOCTPAHCTBEHHMI reHeTHYe-
CKHit paa (1a6a. 67).

Becbma TOKA3ATENBHO B ALY 1—2—3 nocrenehsoe ypennte-
HHe Si0g 1 y# mente conepmanith-Al.Os 1 MgO
32 CUET MOCTeNeHHOo OGOralllekMs MOpDEH, A 3aTeM, aJHOBAA
TecuaubiM Marepuaiou. Peskoe yBeanuenne cozepxaniti CaO B
MOPEHHBIX TJIMHAX CBA3AHO C 33XBATOM JEXHHKAMH OTAOMEHHE
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Tabanua 67

Cpepnne cocTasl FANE PHRaAANKA # Fedopyceun (%)
H HX OTHOWeKWN™]

|
r‘"m";ﬂ:""l 519, I FesOs ALO, l Mgo 50,
Smopran
qrumnunua(l) 58,67 | 542 | 16,60 | 2,17 | 2,8 0,19
Mopesnuiit
BCCP 62,55 5,49 13,08 6,01 2,33 0,21
AnnosHankKRi .
BCCP (3) 67,40 | 4,82 | 12,60 4,30 1,70 | 0,26
Ornowrenas: 2:1| 1,06 1,01 0,78 2,76 0,83 1,10
32| 1,07 0,87 0,96 0,73 0,72 1,28
3] 1,14 0,88 0,76 2,02 0,60 1,35

* Cocrae rauH dunnanaun no J. J. Donner, 1965.

naneocaos, np ASHHEX NpeMMyLIeCTBEHHO H
peuHoft nep p 0 p BeAeT K raug
9THM KOM: .Y Xenesd'

OTMeuaeTCA B CBASH C ANMIOBKANBHBIN MePEMBIBOM MOpeHHHX‘
0CaJKOB.

HIHTepeCHO OTMETHTD, ITO CTENCHH MpeoBpasoBaHHs ucxonuux
MaTepHanoB {OTHOLleHHA 2:1 u 3:2) npn MOpeHHOM H aaamwo-
BHAJIBHOM JINTOTEHE3e OKa3HBAaOTCA OGauskuMu gia Si,. Mg B
HECKONEKO pasﬂﬁ'rcsl nmas Al, Ca u Fe. Pasnnuna pe-nm‘( TAHH
K KOHEUHOFG Mpo-
nym-a npeoﬁpaaosauuz FRHK CxaHnnuaznu) BLICTYRaIOT Gonee
pesxo (3:1).- :

OCOGERHOCTHIO AJLTIOBHANEHMX KOp ﬁwme'rcn pasHooGpasnan
 YeTKO BEIpaXKeHHasn ¢ dep
et BLille Ha AUTOAOrAYE-
CKHX #.-(halHaJLHEIX KOMILICKCOB  AMIOBHS K LpYTAX TeHeruve-
CKHX THIIOB HOPOX.

IMokasaso (B. A. Kyzneuos, 19656), uTo AaNnIOBHANLHAA
X0pa Mo oT! HO Ha TePPUTOPHH
Tonecssn nmeer c'reneﬂb onuem‘pauuu (omomeﬂne coAepiKaHns
3/IEMEHTOB B ANTIOBHY K UX
ax): Si— 1,04, Al — 0,96, Fe — 0,92, Ca — 0,80, Mg — 0,96, K—
0,91. FeoxuMHuecKast cnewk(HKa anROBHANbLHBX KOP BHBETPHBA-
HHS BHCTYHAET TAKXKe NPH CPABHEHWE HX COCTABA € KJNapKaMu
3eMHol Kophi (T26a. 68). [lnomaly pasPHTHS PeYHBIXx OCAAKOB
BHIEAIOTCK NOBHIICHHBIMH KOHUEHTPALHAMH Si # NOHHKeHHHMH
Al, Fe, Ca, Mg, Na, K. Cpenn uersepTHYHNX NeCYaHHX OTHOKEHHI
PyCCKoﬁ nnar@opuu aanoBuit pek BCCP, clomenuslii raapupmM
oGpazon TaKKe
MU B/IEMEHTOB.
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Taﬁ.'uuxa 68

Cpemree
ump:uaulux orsoxennsy, BCCP x waapxan mm:ﬁ KOpRL ¥ 'lu‘-qnll‘nlllx
nmecwanuix nopop Pycoxod naargopmu®

Bacoot |“,‘,"M'° s | m l Fe c;J Mg [Nﬂ 3
. K Kaapkam sesmnod xope: . -
Sanagan devua 57 | 1,47 10,12 [ 0,07 [ 0,23 (0,17 | 0,09 | 0,22
Heman 60 K 0,10} 6,11 | 0,12 0,11 | 0,09 ] 0,21
HAueap 8% | 1,471 0,10 0, 0,10 ] 0,06 | 0,07 | 0,22
Tpunars 90 | 1,51 | 0,07 [ 0,08 | 0,08 | 0,06 | 0,04 | 0,11
Cpeagee ama ammo-
nen BCCP 206 | 1,48 [ 0,09 ] 0,08 |0,u]0,10]0,07]|0,17
K Kiapras SemeepmuvNbis ROCHanmis nopod
3anagyan Heuna 87 {1,200,6219,540,220,29 1 2,40 { 0,57
Hevan 60 | 1,21 |0,5|0,78]0,1110,19]| 2,40 | 0,56
Tistenp 89 [ 120|050 |0.57|009]010]190]057
Tipansrs 90 §1,23)0,3 0,5 )0,08)0,08|1,10]0,30
Cpeauee_an_anmo-
®yn BCCP 296 | 1,2110,4910,60 (0,10 0,19 | 2,00 | 0,44

* Kaaprr semwoii kopst — no A, FI. Bunnrpnnnnx %956), :mpxu weTBEp.
THYHMX Mecyausix nopon PycckoRt naatdopue — Ponosy, M. C, M-
Xafinoscxofl, H. V. Cono)sxonoﬁ {1563).

Taxum 06p NIBHBE KOPH ) xapak-

P KaK oor p u
a i 9ne-
menTamu, Crieunduka anaioBuanbHOl KOPH YeTKo MPOABASETCS B
€ocTaBe ee NPOAYKTOB KaK B UEAOM, TAK H B OTACAbHBIX e JHTO-
JOTHYECKHX H TEOXHMHUYGCKHX THRAX.
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T'aaea vV

HAYMHBIE H NPUKAALHBIE ACAEKTH
FEOXHMHYECKOTO H3Y4EHHS
AJJTIOBHANIBHOIO JIKTOTEHE3A

B np raapax xaxue W OTKpHIBa-

er i

UHAUKH SAEMEHTOR H a.'l.'lloBHathl-lOl‘o JHTOTEHe3a A Ppexouct-

PYKUHH ftaJ B 0a. pad: X cpea ocan-
NeHHsA, TeoX p TEPPHTOPHH,

pa3paGoTKK CTpaTHrpadHHECKRX 2nA B

POK ANMICEANLHAEX NPOUSCCO B BHBETPUBAHME ¥  KOMTHHEH-
TaJlbHOM JIHTOTERESE H T. A, B 0CHOBY H3yYeHHA GLIIH NOJOKEHH

XapaKTepHCTHKE 0 cocTapa
MHKPOS/IEMEHTOB B PasiAYHLX (AUNATLHHX, nmonornqecxnx.
BO3p H 1pocTp PeuHBIX
Huft; T ¢ TOB;
no p ]

l‘H‘leCKHM COCTaBJAIOLIAM OCHAKDB, ilﬂ)lHHE COCTaBOB l'lDI‘JXOl.lleH'
HOFO KOMIIEKCA, BOAHEIX H KHCIOTHEIX BHTSKEK H NOPOBHIX PacT-
BODOB; conepx{annﬁ Coprs Bemmuuast pH B 1. x. Huke kpatko
o

acneKkrax llﬂlﬂlOH paGo‘ru.

P Bop

Teanornueckne
K RaneoreorpagHieckme acnekTe

AnnoBuansHbIe NP B Jnenpa sa np
4eTBEPTHYROTO HepHOAa HMeAH Go.nbume PasBHTHE BO BCEX MEM-
¥ HWIHPOKO P Bpens. Tlepexon

OT TENABIX K XOJOMHBIM
RANCA HIMEHEHHSMH THAPOJOFMUECKOTO PEXHMA PeK H COOTBET:
CTBYIONIE! CMEHOH THNOB AJMIOBHS OT HOPMANBHOTC K NEPRTVA-
unanbioMy. FIpn 3TOM B NepHIAANHANLHOR OGCTAHOBKE, Kax mo-
Ka3aHo B pabore, ¢ JHCH TIpeL n

PA3HOBHIHOCTH nepnmxnnanbnom AJNHOBHS. Ocobennoctbio
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PA3BATHS AJLTIOBHA B NEPHOIH oneneﬂennﬁ Guia  ero Tecsas
CBAA3b C 3posnelt H nepeyrayGien-
HBIX KOAHH JeJHHKOBOTO. BHHBXHBBHK’I ¥ pasMuIBa, 06])33052"[1&8
TASUHOALIIOBHAALHBIX OTNOXEHHH.

B yeTBepTHYHOM flepHO/LE, HECMOTPA HA ﬁonbmylo 3HAUMMOCTH
JNeHHKOB, PO/ib an/MOBHANBHEIX B pen
HHH U HTOreHe3e OMja 'cyllecTBeRHOM. He].\oou.em(a stoft po:m
He T03BOMAET OpABHALHG OCBETHTH Maneoreorpauueckde M Na-

1eor Db HUECKHE M CTPOGHHS ¥ DA3BHTHA Tep-
PHTOPHH, H yHac TH B PaiBHTHH pey-
HBIX MOJHH H COCTaBe OCaAKOB, CBASH [AEATENBHOCTH peuHbx

" B X dopuup NONKGRA JenHH-
KOBOrQ BHIMAXHBAHUA.
Hsygenne coctaBa peuHHX OTJIOKEHHM H HX IeOXHMHUECKHX
noMoraet p PALa reOJOrHYECKHX BONPOCOB,
npe)l(ue BCero CBﬂSﬂHHHX ¢ onpepeyIeHHeM reHe3Mca OCAZKOB, HX
BO3pACTa H CTPATMrPadHUECKOTo NOMOKEHHS, C MPOCTPAHCTBEH-
HOft A BO3PACTHOR Koppenxuneﬁ OTOMEHHH B crpymyp, c mac-
HernueM (aunanbHoil o OCaNKOHa OTH-
YECKOTO' CTPOeHHS Gaccelna sposud. 3zeck Her Heoﬁxonamocm
JAOKA3BIBATD BaXXKHOCTH npaaunhuoro OnpeleIeHHsl TreHesHca
ocankos. Bumecre ¢ feM pellienne 3TOFO BONPOCA OCTAeTCH B pAle
cyuaeB TPYAHEM, YTO 06YCAOBJAEHO HaJWYHEM OOGCTaHOBOK, B
KOTODHIX NPOHCXOMHT (HOPMHPOBAHHE OCAAKOB G/IH3KOTO reHesuca
(oaepno-an.ﬂxonua.nbﬂux, c‘rapuqno-ﬁmo‘rhux H T. .); yenoBus-
MY, %orza om ORHOTO R
TOTG Ke IlHTOJlOl'PNeCKOI‘O Tﬂﬂa I'!OIL neﬁcranem PpasHuX réonorU-
YEeCKHX -areHtTos (NMeckH B mofiMe AJLIOBMANBHONG B S0/10BOrG
NPOKCXOMIEHHA, TIePEXOLl 3aAHEPOBLIX B PeuHHe 06pa3oBaHHa
T. IL.); HEBOSMOMHOCTHIO (KaX TpH A3yueHHK obnaxeluit) npu-
BedeHHMA AaHHHX 3aNeranus, CJAOHCTOCTH, TeKCTypHHX u Apy-
THX NPH3HAKOB MOPOR IS BBIACHERHS FEHETHYECKHX BOUPOCOB
TpH¥ TMOJYYeHHH DpHXJA0FG MaTepiHalla o0OCajKoB IIPH NPOXOAKe
CKBAMHH.

Buinte BCKpHTH PASIHYHA BEUIECTBEHHOO COCTARA OCAAKOB
HOPMAaJIbHOTO, ABHOTO H 0 AAJTIOBHA TEPDH-
TOpHH Be.uopyccuu' OTMedeH psax OTJIMYHE COCTABA MNMECYaHBIX H
TIMHHCTHX OTIOKEHHN aNmOBHAJNBHOTO OT CXORHHMX OCAIKOB MO-
peHgoro, ABHOTO, 03€PHO-, 0B 03ePHO-
a/M1MI0BHAABHOrO AEHHA UTO reoxi
OCOBERHOCTR COCTaBA OCAIKOB AAKE ONHOTO H TOTO e JHTONO-
THYECKOTG THRA HecyT B.ceGe HHpopMauuio o daunanbHON cpene.
Hcnonb3oBanue . MHOTOKOMIIOHEHTHBIX AHArpAMM - XHMMHYECKOro
€OCTaBa, CBeleHAN 0 COCTaBe BHITAKEX, KOHLEHTPALHH aMOPHEIX
dopum -coeuHEHNE  H . COOTHOMEHU R MHEDOS/IEMEHTOB, B OCARKAX
:MOMOTaeT -da B retiesuca
OT/IOWEHHR. .
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SBOLIOLHK CO-
CTaBa - aJJioBHAIBHBIX OTI]D)KEHHH na NPOTANKEHAH = HEOreH-
yeTBEPTHYHOTO BpeMeHH B Oaccefine [menpa, noxasaHa ero
cneuuqua AN OCaZAKOB Pa3qHYHHX BO3PacTOB. BCKPHTH CyuIecT-
BeHHbIE PA3NMUHA OGCTAHOROK AJLIOBHA/BHOTO JHTOTEHEIR MeX-
Ay HEOTEeHOM H YETBEPTHIHHM TIEPHOAOM, oﬁycnomeunue Kauma-
THYECKHMH H naneoreorpad)nqecxnmn PASAHUHAMH  pAa3BUTHA
pernoHa. dtu PasiHYMA HCNIONb30OBAHBL AJA YTOYHEHHS] BO3pacT-
HO# TPHHAAACHKHOCTH OTARNbHEIX OMOPHHIX FOPH3OHTOB.

CTH COCTaBa peunulXx

¢ yuerom efi ePo NPOCTPAHCTBEHHOK XHMH-
4ecKo# HALKK B M2, 6yayT cnocoGCTBOBATL
Gonee neTaanomy crparurpad. acy, H TeoJo-

Y P
CHYECKOMY KAPTHPOBAHKIO JETIOBHAJBHBIX Toaml - Ompenenesue
nanempaunanbuux Cpesi OCAAKOB NO [AHHEIM BELIECTBEHHOrO CO-
110, npu Tell  DAIBHTHA
Me}K.r[eAHHKDBb!X A//1IOBHANBHEIX CBHT, He CONEpPKAIMX Opra-
HHYeCKHX H [aNeOHTONOTHICCKHX OCTATKOB.
aDAKTEPHCTHKA COCTABA AJJIIOBUA DASMMMHEIR cbaunanmux
ycaoBHil, bie POM ANt Paic KapTHpO-
BaHHA TEPPHTOPHH i T XOPOIIYIO CC
MOCTB HX C AZHAWMH H3YUeHWs TeOXHMHUECKMX NpOBHFMMA 10-
KPOBHHX MOPOJ BeJopyccHd, uto NosBoAseT MHpe PeKOMEHAOBATD
H3YYeHHe AJIOBHA [JIA LeJedl TeoOTHYECKOTO KapTHPOBAHMA
TepPPHTOPHI. ) .
yueHHe T X il cocraBa pedHBIX
u FeOJIOTHYECKHE M NaJeoreorpa-
(HIECKHX PeKOHCTPYKWHA N0 HEMy B HACTOAlIee BpeMs NpHOGPpe-
TAIOT BAKHOE B CBA3M C ‘,n norpe-
GHHEIX AJLNOBHAJBHHX CBHT
HCKOHNAEMBIX B PASIHUHBIX TE0/IOTHIECKHK cnc’reMax. B 970#t CBASH
HeoGXOAHMO YYHTHBATE PAL 0COOeHHOCTER (OPMHDOBARMS ApeB-
HHX aJULOBHANBHHX OTIOXEHHH,

Kak otmeuanocs eme J1. B. Pyxmmu {(1960), apessne peuuue
CETH 0T OT COBp 0 A0~
a5, 6 peyHeR pRE Ha pAX pyce.vl Ha-
KOI/IeAUeM MaTepHala B YCAOBESX THIAHTCKMX KOHYCOB BEHOCA
H OTPOMHBIX [e/I6T; OpraHHYecKOe BENIECTBO B HIX B OTANbHLIE
TEPHORM PA3BHTHSA 3eMHOM KOPH GHUIO €360 pA3BATO HAM, Ba-
0B0pOT, HaKAWIKBANOCh B GOAELINX KOJIMUECTBAX (COOTBETCTBEH-
HO Oa Hble MR 3 ¥
anmoBHANbHNE TOMMHA).

[pH BOCCTAHOB/ICHMN YCJAOBHA XpeBHETO JHTOrenesa Gonbutolt
WHTEpec MpefCTABAAET AHAJIH3 COCTaBa NOBOOGPA3OBaHMI, co-
EepiKaHHA aMOPQHLIX COSHHEHHN JKeNesa, KPEMHEIEMA H FIHHO-
3eMa, COCTaBA PIMHHCTHX H TeDDHIEHHBIX MHHEPAJOB, BHTKEK
¥ MOPOBHIX DACTBOPOB, aHaNA3

17. 3ax, 24 257
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H TOB B co-
CTABISIONUIX NOPOR, HX .unmnom-lecxnx baunattHEx H npoct-
pancr

Or H COCTaBa
K HX COCTABJASIOIUX TNOMOTAIOT PEICHUIO MHOTHX RpoGaeM
naneoreorpadHu: BOCCTAHOBAGHHIO NANEOKIHMATHIECKHX YCAO-
BUl, CTPOEHUS NpeBuero penveda ¥ Xapakrepa JaHAWadTHHIX
06CTRHOBOK, nyTel CHOCA MaTepHaNa, YTOUHEHHIO {AJIEOXHMH-
YECKHX H ycaos#il oGHTaHHA
PACTHTENbHBLIX H AKHBOTHAX OPrAHHGMOB H T. 4.

HApHKA2aHble ACHEKTH
TeOXHMHK4ECKOro H3YYeHHs AMIOBHS

B Hacronmee BPEMA [OHCKH NOJe3HHX ncxonaemux B PEYRHX
ASOTCR B ocaft-
Kam — o6noukam rOPHBIX MOPOL (oﬁnouoqno~peqﬂoﬁ meron),
PYAHBIM HIM CONYTCTBYIOUIHM um-xepanau {mauxosol) u opeo-
aam (mMer MeTon).
I.llnpoxn " Metoan
DPEUHBIM OTAOKERHSM, ocmmannue Ha anaunge: 1) conepmaﬂuﬁ
3eMeHTOB B HAHCTO-T/IHHMCTHIX HPAKUMAX NOHHGIX OCANKOB
(B. B. Toankaprouxuy, 1962; A. . Comosnes, H. d. Kynus,
1960; A. H. Boromo6os, H. H. Couesanos, 1959 1 1p.); 2) KoH-
uentpaumhk M accOWHAUME OIEMERTOB B MHHEpANAX AHXOB
{A. B. Kocrepus, 1965 B C. Jlynes, 1967 n np) 3) cocrasa
peatibix s3seceft (H. B. E W I 1963
HAp.); P ( MeTanion Bp npx
Ke OCajika SKCT pearemaun (X E. Xoyxe,
r. Bmou, 1956; J. S. Webb 1 ap., 1965, 1968); 5) soa b pafionax
BOSMOXHBX anaioBuafbHEX  pocchimeit  (H. M. Cadpouos,
B. B. Iosuxapnoaxus, 10. H. Tpymikos, 1960; E. A. Tonomapesn,
1962; K. F. G. Hosking, R. Obial, 1966) u 6) coseranni yKasaH-
HBIX MeTOHOB.
Om-laxo ele AaJeKO He MOMHOCTBIO HCIOAb30BAHA B MOHCKO-
BHIX HEAX BCA WHQOPMALHA, 3A/I0KEHHAA B XHMHIECKOM COCTaBe
PedsHBIX ocanxos, Kax nokaszaso B gaufolt paboTe, B aJJIOBHANb

HBIX P BRICTYNAIOT B 3a-
H or ycnoxui»’x p ocajfKa: TeppH-
renublfi Matepuas (06AOMKH NOPOA K PYAHBE MUHEPANH! —— KOH-
OpHl THTAHA, LHP Me/lH, XpoMa H T. L.); NPOAYKTH

rnnepremmx b HX,
HHS OKHCJIOB XKejeaa, Kapdouamn $ocdaros, aKKyMy.'mpyloume
HHKe/Ib, MapraHell, XpoM, Xo6aabT, Mefib, THTaH) W OHOXuMHde-
CKHX NpoleccoB (liaxormenne BaHajHud, THTaHA, kobanbTa, Map-
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raKua B PACTHTEIBHLIX OCTATKAX, HARMKAX H FYMYCOBOM IOPHION-
Te nOYB), aACOPOUHN (TMHHACTHE MHHEPAJBl, OGOTalleHHLIe THTA-
HOM, XPOMOM, BaHA/HEM, HHKEIEM ¥ T. A.); HOPOBHE PACTROPH U
T. I. B peuHEX OTIOXKEHRAX TOBLIIEHHEE KOHUGHTPALHA JIEMEH-
TOB Y4aCTO ABAAIOTCA DESyNbTATOM COETAHHA MeXaHHUeCKHX, Co-
JieBblX ¥ BOAHHX B pas-
JIHYHBIX Q)al.ma.uhﬂbxx H .vmmmaqnﬂux ycnommx
ac! Teox|
Mecropomﬂeﬂnﬂ { Torp a.TakxKe Ha
B psﬁOHaX CHOKHOM reonornqecxnu ©06CTaHOBKH U PasBHTHA NO-
KDOBHHIX IOPOX) MO AJLTIOBHIO KOMKHO CBASHBATECA HE TONLKO C
HO H P HO-
BHIX, OCHOBANHHX Ha SHAHHA 1 yeTe BCeX BOSMOKHBIX (POPM KOH-
UeHTPANMI H aCCOUMANHA XHMHUECKHX 3MEMEHTOB B pPeusHiX
OcaKax {B NEPBYIO Ouepellb B AX MHHEPA/bHBIX HOBOOGPa3OBa-
HHSX, Pa3IHYHLIX COCTAB/MIOLUIMX OPTaHHIeCKOTO BellecTBa, cole-
BHIX BEITKKAX, B COCTABE TCPPHTERHBIX MOPOAOOGPAIYIOUIMX H
pyaunx Munepanos). [Ipn srom usyuenne pacnpenenenm{ 3n€-

MEHTOB RO/IKHO COUETATHCA C X 3a-
KOHOMEDHOCTEH COCTaBa OCAAKOB BCEPO Komme;{ca ANNOBRAND-
HEX (amnil, a TaKKe X oft dpep

LMY pevHOro MaTepHana.

B CBA3M ¢ TeM WTO MPAKTHUECKH OTCYTCTBYIOT JIEFKO OTKPHL-
BaeMbie DOCCHITM H KOPEHHHe MecTOPOXKIEHHS, CyllecTBeRnoe
3Hauenne nproGperaeT NeTaNbHOC U3yYEHHE KAAPKOBOTO €0-
CTaBa aMMOBHAMEHLIX OCAJKOR OTAGJBHBIX PETHOHOB B Hampapae-
HAAX, MOKA3aHHHX B AaHHOK padote. [locaennee BakHO Takxe ¢
PpasBHTHEM B BpEMS i THTAHA, ONIOBA,
30010T4, HAATHHH, ANM430B, KWHOBAPH, MHHEDaI0B pemmx 3ne-
MEHTOB, Xap p 10 3eper
llem-loro KOMHOHEHTB.

Ans neneft rHNepreH-
HHX HOBOOGDA30BAHHH a//MOBHA KaK HauGodee APKHX UHAMKATO-
pos cpeasl. Hs. B paGore np naneoreorpaduue~
¢Kofi H naneor VKIUH YCIOBH# a/AM0BHANb-
HOTO JIHTOTEHE3a MOTYT GHTh TAKKKe NPHMEHERH . IPH TOHCKAX
norpeGenublx poccuined.

Danune 3y reox B ruddep aneMen-
TOB DO TP ¢ H MEHEpa,
COCTABNNIONIHM OCANKOB. OMIKHEL YIBTHBATHCS NPH KOMILIEKCHOM
HCIONLIOBAHHH  PEUHBIX Ha

c’rpouua'repnanu C H3BJEYCHHEM H3 HHX llEHHHX MUHEPAAOB ME’
Tonanm NPHHYAUTENBHONO 0GOraIEHH.

Xapakrep aJJIIOBHANBHBX OTIOREHRI

50-'1% Y packp Y TEpPR:
TOpHA B np Ha l-mx p 4TO MOXKET GHTh HC-
B Hapon i uenax. Tak, B YCAOBRAX
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Tonecws u lMoasenposbA MOYBE, PAIBHTHE B PEUHHX AOJAMHAX,
SIBAMIOTCA HauGo/ee NAOKOPONHHMY. MeXAy COCTABAMH PEYRBIX
0CaZlKoB, NOYBEHHOIO M PACTHTEJNBHOrQ MOKPOBA CYHIECTBYET Tec-
Has BIaHMOCBA3b. IIpoBemenHoe reoxmMuueckoe paiOHMPOBaHHe

aJ7I0BHS OTpaKkaeT GHor AbHbE 0COGeH-
HOCTH HSy'iEHHDH TEPPHUTOPHH. l'loarouy pely.’lb’l‘ﬂ'l'bl HCCJIEAOBK-
HHS MOTYT GHITH 1Ip npH THE THH

no KOMHJIEKCHOMY OCBOCHHID [NOYB H JlﬂH)ll.Lla@TOB B CeJH:CKO-
XO3SACTBEHHEIX UENfX, a TaKKe B 60pble ¢ SHICMHYECKHMH 3a-
GoJIeBAHUAMY Je0BEKA X pac.'rel-mﬁ (HO.YIET&EHOCTI) 3/13KOBBIX OT
nedunura ue.lm HT 11) Jlaunte MO BelleCTBEHHOMY COCTaBY
PeUHBX BOA TePpPHTOPDHH Beno-
pycckoro l'lo.nec::ﬁ Haﬁnyr npUMeHeHHe NpH paspaboTke MPOrHo-
308 TCXHOT€RHO-TECX] # BHpa-
GoTxe p nauull fo KOM: y TEPPHTOPHH H
OXpaHe TPHPOAN B CBA3H C OTPOMHHM MacmTaboM TIPOBOABMBIX
H D Py 3zech v THBHBIX H APYTHAX pasorT.

Hekotopble MeTORRYECKHE
BOFIPOCHI H3YYEHHs] aAJOBHA

Pacemorpenne reuxHMﬂ'-recmx ACHEKTOB aJIIOBHAABHOTO JH-
TOreHe3a 0 H3Y cocTaBa
UTﬂO)KeHHﬂ B OCHOBe KOTO]JOI'O JIEKHT AeTajlbHasd reCXHMHYECKasn
XBPAKTEPHCTHKA JHTOJOTHUCCKHX B (GalMabBEX Pa3HOBUAHOCTEH
0CajKoB H HX accounanuit. VicXois na pesyabTaTos reoxuMmue-
CKOM AH@q}epeﬂﬂﬂﬂﬂl‘lﬂ 3JIeMEHTOB Ha BCeX CTARHAX aANTIOBHALB-
HOTO JIHTOTEHe3a, XapPaKTEPHIOBAMHCE COCTABHLE HACTH OTIOKe-
Hufi (TeppHreHHAs, HOBOOOPA3OBAHHMA, BHTAXKH M T. 1), B pas-
/MYHOM CTeNEHH OTPaXKalomHue CPeAy H mpouecchl GOpMUPOBAHHS
aamosus. Taxoit MOAXOH K OHEHKe FeOXHMHH KOHTHHEHTAJAbHOro
auTOTeHesa, paseHBaeMuil B MHCTHTYTe IeOXHMHH W TeoQu3HKH
Al , IPHMEHEH TIPK H3YNEHWH AJUIOBHS BEPBHE H BeChMa
nepcreKTHBEH.

Jlo HacToAWero BPEMeHH NPH CTPATHIPAUHECKHX Koppemi-
UHUSIX OCAAKOB MO NeOXHMHYECKHM AaHHHM He NpHHEHEMAaAach BO

sne-
MEHTOB BHH3 TIO TEYEHHIO ])el( BXpeCT npocmpa}mu ILOJHHEL, MO
annanbHLIM KOMIIEKCaM OTIONKEHHA M T. 1. B cmeTe yM3nomeH-
HbIX MAaTepHaloB TaKol YYeT SABAAETCA MeTORHUECKH HeoGXonH-
MBIM.

KOMIIJICKCHGH TeOXHMHYEeCKasa xapaKTepHC‘mKa ERELG 3
ydeToM QauHaNgbHKX CPes d efl
3J1eMeHTOB BHH3 0 Te4eHHIO PeK M B l'l])O(bl’Ule ﬂOJIHH ﬂpﬂ nepe-
X04€ OT NepAPEePHAHLIX K UeHTpPadbHHIM YyacTkaM Gacceitnom
TO3IBOJIHT l‘l]yﬁ)KE PackpsiBaTh He TOJbKO FeOXHMHYeCKue oco-
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GeHHOCTH TUIOMAJeR PAacHPOCTPAHEHHS DEYHMX OCAAKOB, HO M
ToHee BHABASTL TEOJOTHIECKYIO H TeOXHMHUECKYIO OGCTAHOBKY

P pocTp norp: B HAcTos-
Hiee BpeMs noj p P 10
mHpe p y TpH reo-
Jor H Teox KapTHp 38XPHTHX TePPHTO-
pHA H opy ray poxAeHHR He-
KOMaeMHIX.

MarepHanbl paGOTE MOTYT OHTh HCNONBH3OBAHH B PEIDEHHH

B3aH

P &4 °P Ppr=
YECKOro, MRHEp AJIOTHYECKOr0 H X 0 cOocTaBa
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