
GEOLOGICKÝ ZBORNÍK — GEOLOGICA CARPATHICA 28. 1 — BRATISLAVA, J U N I 1917 1 3 

HPEHA ryu.BA* 

COflEP)KAHHE MHKP03JIEMEHTOB B OCAflOHHLIX OBPA30BAHHHX 
HA OOHE PA3BHTHH PEOCHHKJMHAJIH 

nOJIbCKHX OJIHUIEBblX KAPnAT 

(PUČ. 1 - 5 ) 

P e 3 i o « e : Pa3JinmiH B coCTane (>noif>HJibHbix MHKpcraJieMeHTOB B ocaaoiHBix 
nopoAax KapnaTCKOro ^jiiiiua Hcnojib30Bajmcb ^Jia KOCBĽHHOH peKOHCTpyKirnii pa3-
BHTHH njiaHKTOHa B ceflHMCHTaĽ(nOHHBix 6accei'[Hax KapnaTCKoŕi reocHHKJinnajiH 
c iop&i ao ojinroyena. HccJieflOBanBi oco6eHiio Te STaiibi pa3Bi-iTii>i KapnaTCKoň 
reOCHHKJIHHajIH, ÄJIS KOTOpblX XapaKTCpHO HHTeHCHBHOe pa3BHTHe CJlHTOnJiaHKTOHa. 
KoiicTaTHpOBana TaK>Ke KaqccTBCHHaH H KOJiniecTBeHnaíi Aiicj>epeHunamiH coaep-
HíaHHfl MHKpo3JieMeHTOB Me>KÄy OTjiejibHBiMH CTpaTHrpacJiimecKHMH ynacTKaMn OTpa-
/KaiomaH TCKTOHH êcKyio 3BOJIIOIÍHIO H MarMaTi-inecKiie iiBjiei-niH. 

A b s t r a c t : The var ia t ions in the composit ion of biophile micro­
e lements in the C a r p a t h i a n Flysch deposits were utilized for the indirect 
reconstruct ion of d e v e l o p m e n t of p l a n k t o n in the Jurass ic to Oligocene 
t ime. Especially w e r e invest igated those stages of C a r p a t h i a n geosyncline 
evolut ion in w h i c h the p h y t o p l a n k t o n m a y be observed as essential 
component of sed iments . T h e a p p e a r a n c e of qua l i ta t ive and q u a n t i t a t i v e 
differences in the contents of microe lements m a y be genetical ly inter­
preted by tectonic evolution and m a g m a t i c processes in s e d i m e n t a r y rocks. 

Bcrynjienue 

B HCTeKiiine rojibi npoBOJiHJincb nccjie,nOBaHHH riopoÄ KapnaTCKOro <J>jiiiina 
oôorameHHbix opram-mecKUM BeniecTBOM. l i p u STOM jieTaJibHO H3y^ajiHCb n p o -
ueccbi oôoranieHHH ocajioqHbix nopo/j, 6HOcf>HJibHbiMH MeTajuiaMH. OÔHapyjKeHiie 
HeKOTopbix MeTajiJiOB B HHCTbix BojiopocjieBbix oca/iKax KapnaTCKOro cjuinma (Ka 
KHMH HBJIHIOTCH HCeJIbCKHC CJiaHUbl H SHaTOMHTbl), a TaK>Ke H3y>4eHHH yiaCTHH 
ÔHOreHHHX npoueccoB OTJinqaiouiHxcH HaKOnjieHHHMH MHKpoajieMeHTOB ř ípu n o -
MOIUH cooTBCTCTByioiueH r p y n n w njiaHKTOHa ( H . T y u, B a 1 9 7 3 ) cnocoScTBOBajin 
HHTepnpcTaiii-ii-i HaKoruiemiH MHKposjieMeHTOB B 6nTyMHH03Hbix oca/iKax 6 H O -
reHHO-TeppHreHHoro npoHCxo>KjreHHH. 

M H o r o cpaBHHTCJibHOro MaTepnaJia npejiocTaBHJiH reoxiiMHiecKi-ie iiccjieflOBa-
HHfi coBpeMeHHbix MopcKHx ocaiiKOB, KOTopbie B nocjie/jHiie rojibi npoBOflHJiHCb 
B ôojibinoM MacinTa6e: T. I l e T c p c o H ( 1 9 5 7 ) , E. fl. T o JI B Ä 6 e p r, T. O . C. 
A p e m o c ( 1 9 5 8 ) , fl. M. T i i p c T ( 1 9 6 2 ) , A. R. C n n p c ( 1 9 6 4 ) , B. A. JI e 
6 e A e B ( 1 9 6 7 ) . 3 T O KacaeTCH oco6eHHO HCCJiejiOBaHHH cneneJieHHOH MopcKoii 
c[)jiopbi, KOTopbie npoBOÄHXH T. B. E a p B e YL ( 1 9 4 7 ) , T . B o B e H , JX- C y T T O H 
( 1 9 5 1 ) , B. A. B j i e K , P . JI. M n H e JI ( 1 9 5 2 ) , J\. M. A p O H H JJ, p . ( 1 9 5 5 ) , 
I I . í í . J I o p T ( 1 9 5 5 ) , n . A. J I C B H H ( 1 9 6 2 ) , 3 . A. B H H O r p a JI o B a, B. B. 
K o B a j i i C K H i i ( 1 9 6 2 ) , H . n . P H JI e ií, H r a JI P O T ( 1 9 7 1 ) , H . ľ. M a p 
T n H, r . A. K H a y e p (1973). 

Oco6eHHO paGoTbi nocjiejiHHX aBTOpOB cnejiajin B03MO>KHbiM o6Hapy>KHTb ce-
JieKTHBHblit OTÔOp MIIKp09JieMeHTOB-6l-IOKaTaJIH3aTOpOB 113 MOpCKOií BOJlbl n p i l 
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noMOnjH cooTBeTCTByioiUHx r p y n n njiaHKTOHa, ofíycJiOBJíeHHbix cnoco6oM H X cy-
IlfeCTBOBaHHH. CeJieKTHBHO HaKOnjieHHBie MHKpOSJíeMeHTbl OCTaKlTCH B yMepuiHX 
opraHH3Max, a nocj ie B nepeo6pa3cmaHHOM oprammecKOM BemecTBe B BHjj.e Me-
TajiJioopraHHqecKHX coenHHeHHÍi, n p o ^ H t i x B n p o n e c c a x jj,HareHe3Hca H r n n e p -
reHe3Hca. 

CeJieKTHBHaa aKKyMyjiHHHH MHKposJíeMeHTOB noMOinbio cooTBeTCTByroiUHx 
r p y n n njiaHKTOHa, BMecTe c pe3yjibTaTaMH HCCJienoBaHHň ^ H C T B I X BOnopocJieBbix 
oca^KOB Hcnojib30BaHa JUIH KOCBCHHOH peKOHCTpyKiíHH pa3BHTHH o p r a H H i e c K o r o 
naaHKTOHa B cenHMeHTaHHOHHbix 6acceiÍHax KapnaTCKOň reocHHKJiHHajiH c ropBi 
ÄO ojmron,eHa. HccjieaoBaHbi ocoôeHHo s T a n t i pa3BHTHH KapnaTCKOň reocHHKJiH-
HajiH, KJin KOTopBix xapaKTepHo HHTeHCHBHoe pa3BHTHe njiaHKTOHa. H C T O I H H K O M 
MHKpo9JieMeHTOB HBJíHeTCH ByJiKaHHHecKHH MaTepnaji nocTynaroiHHH B cejxuMeH-
TauHOHHBie ôacceňHBi ( T . B H 3 e p 1 9 6 3 ) . KoHCTarapoBaHo ocoôeHHo BLicoKoe co-
flep>KaHe o p r a m m e c K o r o BemecTBa H MHKposjieMeHTOB B ocajj.Kax H a x o j a i i | H x c i ! 
B HenocpejiCTBeHHoň 6 J I H 3 0 C T H npojj,yKTOB rHnpoj iH3a ByjiKaHHHecKoro CTeKJia. 
B t i i n e yKa3aHHaa 3aK0H0MepH0CTB Ha6jnojj;aeTC5i HHOi\n,a B ueJibix CBHTax. K O H -
CTaTHpoBaHa TO>Ke KanecTBeHHafl H KOJiH^ecTBeHHaH ÄH(£<|>epeHii,HanHH cojj;ep>Ka-
H H H MHKposjieMeHTOB Me>Kfly OTfleJibHBiMH CTpaTMrpacJiHHecKHMH ypoBHHMH. 3 T O 
ÄaeT B03MO>KHOCTB JiyHHie HSy^aTB yCJIOBHfl o6pa30BaHHH <J>JiHiiieBbix oca^KOB, 

HHorjj.a MaKpocKonn^ecKH o ^ e m n o x o » H x j jpy r Ha Jjpyra. 

Merodu uccjiedoeanuH 

HccjieflOBaHHH npoBOHHJiHCB Ha MaTepnaJie H3 ecTecTBeHHbix o6Ha>KeHHH, ruyp-

$ O B H rjiyôoKHx ÔypoBBix cKBa>KHH. B oôineM HCCJieflOBajiocb 4 0 0 o6pa3HOB p a 3 -

JiH^HOro XHMH^ecKoro cocTaBa ( H 3 B 6 C T H K K H , MeprejiH, rJiHHHCTbie cjiaHUbi H CH-

jiHKaTHBie nopoflbí) , OTJiHiaioiHHXcji noBBiiueHHbiM coaep>KaHHeM opraHH^iecKOro 

BemecTBa. C uejibio H3y^eHHH xHMH^ecKoro cocTaBa aHaJiHTHiecKH onpeaejieHbi 

(KJiaccH^ecKHM MeTOÄOM) cJienyroiuHe KOMnoHeHTbi: S Í O T , T i O , AUO3, FeoC^, 

C a O , M g O , S, CO2 , Copr, TaK»ce jierKHe ÔHTyMbi MCTOAOM SKCTpaKUHH xJiopo-

$opMOM. KpoMe sToro KOJiopoMeTpniíecKHM nyTeM onpeaejieHBi: V, M o , Cu , Z n , 

Cr, Ni, Co, Mn. 
I lpejK^e Bcero H3y^ajiHCb pa3HOB03pacTHbie ocaAKH (c HHJKHero MeJia no OJIII-

r o u e H a ) CHJie3CKoň H cy6cHJie3CKOÍí CHHHHIJ,. CTpaTHrpa<j)HH HccJienoBaHHbix 
ocajiKOB ocHOBaHa Ha pa6cnre M . K c e H a t s e B m a ( 1 9 6 5 ) . H3ynajiHCb cjie 
nyronuie CJIOH: HH>KHeTeiHHHCKHe cjiaHUbi, TeniHHCKHe H 3 B C C T H H K H , BepxHeTeniHH-
CKiie CJiaHUbi, Be>KOBCKHe cjiaHHbi, jibroTCKHe CJIOH, re30BBie CJIOH, C H O H I H O J I H T B I , 
MapraHueBbie cjiaHH,Bi, paflHOJiHpneBBie cjiaHUbi, KpeMHHCTbie MeprejiH, sepxHe-
HCTe6HHHCKHe cjiaHHbi, HeporjiH(|oBbie CJIOH, rjioônrepHHOBBie MepreJiH, MeHHJiH-
TOBbie CJIOH (nOÄKpeMHeBbie H HanKpeMHeBBie cjiaHUbi). 

TeoxuMUMecKan xapciKTepucTUKa 

FeoxHMH^ecKaH xapaKTepHCTHKa npoBOflHJiacb Ha ocHOBe pe3yjibTaTOB aHajiH3a 
MHKpO- H MaKpOSJieMCHTOB. IlpHBejJ.eHHbIH (cpejIHHH) COCTaB MHKp03JieMeHTOB 
B H30xpoHHTCCKHx oca^Kax Hcn0Jib30BaH fljiH HC^HCJieHHH Tpex napaMeTpoB 
BKJiioqaiomHX rJiHHHCTbie MHHepaJibi, CBOÔOÄHbiň i<peMHe3eM, H Kap6oHaT KajiB-
UHH. FjIHHHCTbie MHHepajIbl HC^HCJieHbl H3 BeCOBOľO COOTHOUieHHS S Í O T : A ! 2 0 3 = 
2,5 xapaKTepHOro ÄJIK CTpyKTyp CMeuiaHbix MHHepajiOB co6pa30BaHHbix HJIJIHTOM K 
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MOHTMopujiJiOHHTOM. H a ocHOBe 9THX napaMeTpoB nocTpoeHH jiHarpaMMBi-Tpe 
yrojibHHKH, H a KOToptix nojio>KeHHio TOTCK OTBe^aeT onpeflejieHHbiH xHMHqecKHÍí 
cocTaB nopOÄbi. 

MnKp03JieMCHTH B 3aBHCHMOCTH OT yCJIOBHH OCaflKOHaKOIUieHUA MOÄHO p a 3 -
nezviTb Ha cj ieayioinHe r p y n n t i : 

1. 3jieMeHTbi HaKonjieHHtie nyTeM copôiiHH Ha TJIHHHCTBIX MHHepanax. K S T O Í : 
r p y n n e OTHOCHTCH HiiKejib H xpoM. 

2. SjíeMeHTbi aKKyMyjiHpOBaHHbie opraHH3MaMH nJiaHKTOHHHMH KaK Banaflidň, 
MOJIn6flCH, IIHHK H Meflb. 

IlepBafl r p y n n a MHKposjíeMeHTOB OTjranaeT oca^KH B 3aBHCHMOCTH OT E X X H -
MHHecKoro cocTaBa. MuKpoaJieMeHTbi BTOpoň r p y n n b i (6H0iJ)HJibHbie) ocTaiOTCH 
B KOJiH^ecTBeHHoii 3aBHCHM0CTH OT HaKonjieHHoro o p r a m w e c K o r o BemecTBa. 
B CBH3H C 9THM HaflO OTMeTHTb, UTO BblUie yKa3aHHbie MeTaJIJIbl He B OflHHaKOBOH 
CTeneHH 3aBHCHT OT KOHu,eHTpaii;Hii opraHHnecKoro BeinecTBa. B caMoň BHCOKOH 
cTeneHH 9Ta 3aBncnMOCTb KacaeTCK BaHajiHH H MOJinSaeHa. B C B H 3 H C S T U M 6ojib-
IHHHCTBO SKCTparHpOBaHHblX XJIOpO(|>OpMOM ÔHTyMOB OTJIH^ajIOCb BHCOKHM COflep-
ÍKaHHCM MHKp03JteMeHT0B. 3 T O MO>KeT CBHÄeTeJIbCTBOBaTb O TOM, qTO OpraHH3MbI, 
KOTopbie o 6 o r a m a i o T nopozibi yKa3aHHbiMH MHKposjieMeHTaMH, H M O O T BHCOKOe co-
Äep>KaHne 6ejiKa H >KnpoB. B nocjieacTBHe, 3a cqeT nepeo6pa30BaHHH o p r a H H ^ e c -
KOro BemecTBa, oaep>KHBaeM noBbiineHHoe KOJiHiecTBO 6nTyMOB. ilBJieHHe STO 
o6i.HCHHeTCH npocTO B TOM cJiy^ae, ecjiH npe j ino j iaraeM, ^ T O HCXOAHBIH cocTaB 
opraHH^ecKoro BernecTBa, c KOToporo o6pa30BajiHCb ÔHTyMbi, 6 H J I pasJiH^Hbiii. 
KaK yKa3aHO B 6ojiee paHHi-tx paôoTax ( H . r y u B a 1 9 7 3 ) jxayKe B ocajiKax co 
CMeuiaHbiM cocTaBOM njiaHKTOHa MTOKHO KOCBCHHO onpejieJiHTb e r o ncxoflHbiií 
cocTas, Ha OCHOBC coaep>KaHHH MHKposjieMeHTOB. 

Cefiqac y>Ke H3BecTHO, KOTopbie MHKp03JieMeHTbi Heo6xojiHMbi JÚLU MeTa6ojiH3 
Ma cooTBeTCTByioniHX r p y n n nnaHKTOHa. 

BaHaÄHH OTJIH^aroiDHHCH 6ojIbIIIHMH B03MO>KHOCTKMH aHepreTH^ecKHX H3Me-
HeHHÍÍ HBJIHCTCH KaTajIH3aTOpOM B XOfle (|>OTOCHHTe3a flHaTOMeň ( P . A. Jl e B H II 
1 9 6 2 ) . JUiaTOMen, K H B y m a e B Tex n a c T a x 6acceřraa, KOTopbie jinnieHbi npKoro 
ocBemeHHH, Hcnojib3yioT KaTajíHTH^ecKyio cnoco6HOCTb B a H a m a B cf>OTOCHHTe3e. 
HsBecTHa TO>Ke aHajioranecKaH 3aBncnMOCTb RJIK x j iopo^i i ju ia, B KOTOpoM MecTO 
MarHHH 3aHHMaeT BaHaíiHOBan r p y n n a . 

fljiH 3ejieHbix BoaopocJieBbix pacTeHHÔ xapaKTepeH MOJinôjieH, HcnojiHHKmiHii 
pO.Tb aKTHBaTOpa BOCCTaHOBJICHHH a30THOKHCJIbIX COJieň B a30THCT0KHCJIbie COJIH. 
OcTaTejibHbiň pe3yjibTaT BOCCTaHOBJíeHHH a30THCTOKHCJibix c o n e ň — aMMOHiiii, 
HcnoJib3yeTCH pacTeHneM JIJIH crpoeHHH a-KeTOKHCJioT, KOTopbie npi-iHHMaioT 
y i a c T u e B nepeMeHax nponcxo,n.flniHx B KJieTKe. B C B H 3 H C TeM 3ejieHbie BOAO-
POCJIH >KHByT B CHJIbHO OKHCJIHTejIbHblX yCJIOBHÍIX, TRe npHCyTCTBHe MOJIHÔfleHa 
B Ka^ecTBe KaTaJiH3aTopa B x o a e npucBaHBaHHH a30Ta KBJíHeTCH Heo6xOÄHMbiM. 

M C Ä B i i rpaeT pojib OKHCJíHTeJibHO-BOCCTaHOBHTeJibHOro 3H3HMa, KaTajiH3npy-
romero peaKiiHio OKHCJICHHH opraHH^ecKHX coeÄHHeHHH. M e ^ b o6pa3yeT npocTe-
TH^ecKyio r p y n n y 9 H 3 H M O B — 6y.n,yiHHx C J I O K H H M H 6ejiKaMH. C p e ^ H S T O H r p y n -
n H ocoôoe 3HaqeHHe HMeeT (j>HKOi(HaHo6nJiHHa, BCTpe^aeMaa B CHHe-3e;ieHbix BO-
ÄOpOCJIHX. 3 T H paCTeHHH JKHByT B TJlyÔOKHX HaCTHX 6acceÔHOB H He ynoTpe6;iHioT 
y » e xjiopo(|)nji ja. 3 T O KacaeTCH TaK»;e 6ypbix BOÄopocjieô, B Tex c j i y q a a x Korna 
CJIOÍI B O Ä H , urpaioruHrí pojib (JiHJibTpa, 3ajiep>KHBaeT KpacHbiň CBeT. T o r n a pacTe-
H H H ynoTpe6jiHioT (j>yKOKcaHTHHy. 3 T O ÄOKa3aJiH HCCJieaOBaHHH cneneJieHOH C|>JIO-
pbi <J)eo({)biTa (B. A. n . B JI e K, P. JI. M H q e JI B 1952, n . fí. JI o p T 1955), 
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y KOTopoii oÔHapy>KCHo BBICOKOC ccyiepjKaHHe uiiHKa, OCOÔCHHO B BeceHHHH ne 
pnofl, Kor.ua aKTHBH3npyioTCH MCTa6ojiniecKne npoueccbi. MeÄB KpoMe CHHHX 
BOÄopocJieíi BCTpe^aeTCH TaK>Ke B CHHHX .nHaTOMenx, >KryTHKOBbix H ry6i<ax. 

PacnpocTpaHeHHe 6HO<£HJIBHBIX MeTajuiOB Ha ÔOJTBIHOH nJioiua,uH aaer BO3MO>K-
HOCTB cflejiaTB BBIBOÄBI OTHOCHTeJibHO nepBH^Horo cocTaBa n/iaHKTOHHoro MaTe-
pnajia B ceflHMeHTauHOHHOM npocTpaHCTBe. 3 T O TeM 6ojiee BO3MO>KHO, ^TO Ha-
3BaHHbie 3H3HMH H nurMeHTbi, o6pa3yK>iHHe MeTajuioopraHH^ecKHe coeflHHeHHH, 
ocTaioTCH npo^HbiMH BO BpeMH ,n,HareHe3a H rHnepreHe3a. KpoMe Toro STH COCHH-
HeHHH niHpoKO pacnpocTpaHeHBi B npnpoÄe. 

XapaKTepHCTHKa Ha^HHaeTCH c H H 5 K H e T e i n n H C K H x c JT a H u e B, caMBix 
apeBHHX (JuiHHieBBix ocaflKOB KapnaTCKOÍi reocHHKJiHHajiH. 06pa3iíbi STHX nopozí 
OTOÔpaHbi Ha TeppHTOpHH TeuiHHCKOH CHJie3HH. XHMHqecKHÍi cocTaB cJioeB Hano-
MHHaeT Bbirue 3ajieraioiHHe TeniHHCKHe H3BecTHHKH. AKKyMyjiHUHH HH>KHeTeiiiHH~ 
CKHX cjraHueB npoH30injia Ha py6e>Ke iopBi H HH>KHero MeJia. HCTOHHHKOM aeTpH-
TH^ecKoro MaTepnajia ÄJIH HH>KHeTeiiiHHCKHX cJiaHueB 6 BIJI H THTOHCKHC pn<|Bi 
6oraTBie KapôoHaTOM KaJiBUHH H KBapueBBiM necKOM (M. K c e H >K K e B H H 
1965). B cocTaB CJiaHueB BXOÄHT HJiHCTO-MeprejiHCTBie H3BecTHHKH npeo6jia,na-
lOmHe Hafl HJIHCTBIMH H3BeCTHHI<aMH, MepreJIHMH, HJIHCTBIMH MepreJIHMH (M. 
r y n, B a, A. í l e JI B q a p, 1971). HccjienoBaHHBie ocajiKH conep»;aT HeôojiBiuoe 
KOJIH êCTBO 6nO<|)HJIBHBIX MHKD09JieMeHTOB, qTO CBHÄeTeJIbCTByiOT O nJIOXHX ycjio-
Biiax pa3BHTHH njiaHKTOHa B TeuiHHCKOM 6acceňHe B 3T0T nepnoii. CojiepjKaHHC 

Ál2Q,2.5SiO: io 20 JG 1,0 so 60 ?o ac 90 CQCCJ 

Pne. 1. CooTHomeHHe x p o n a H HHKejiíi H ĽOflep>KaHna 6noc[iHjiLHbix MHKposJieMeHTOB E oca/",OTHbix 
nopoaax KapnaTCKoro (fijii-mia. 1 — HioKHOTeuiHHCKHe cjiaHubi, 2 — TeuiHHCKHe H3BecTH!i<<n, 3 -
BepxHeTeuniHCKHe cjiaimbi, 4 — Be>i<OBCKi-ie cJiaHn>i, 5 — jibroTCKi-ie CJIOII, 6 — re30Bbie CJIOII, 
7 — cnoHrHOJíHTbi, 8 — MapraimeBbie cJiaHijM, 9 — pajmojispeBbie cJiaHUbi, 10 — KpeMHHCTbie 
Mepre.nn, 11 — BepxHeucTeÔHíiHCKHe cjiaHu,bi, 12 — neporjiii<j>oBbie CJIOII, 13 — rjioônrepiiHOBbie 

MeprejiH, 14 — nosKpeMHeBbie CJIOII, 15 — MeHHJiiiTOBbie CJIOH. 1 CM — 100 T/T. 

http://Kor.ua
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xpoMa H HHKejiH oTsenaeT xHMHnecKOMy cocTaBy oca f l K OB. C o o r a o i u e H H e 6 H O -
CJWJIBHLIX sjíeMeHTOB c C r H N i ( p n e . 1 ) . 

T e u i H H C K H e H S B C C T H H K H - npeoÔJiaflaromHM T H H O M n o p o Ä H a STOM 
rOPH30HTe HBJIHK3TCH HHCTBie, nejIHTHHeCKHC HJIH fleTpHTHUeCKHe H3BCCTHHKH 
C nOOTHHeHHMM COflep>KaHHeM HJIHCTO-MCprejIHCTBIX H HJIHCTBIX H3BeCTHHKOB 
MccjieÄoBaHHH npoBcaeHt i n o o ô p a s u a n H3 l e p p H T o p n i i TeiuiiHCKOH C m í e s H H 
B HH>KHeTemnHCKHx u i a m i a x ycTaHOBjíena HCBticoKaa KOHiieHTpauHH M H K P 0 3 J I C -
MCHTOB, oco6eHHo BaHaflHH, MOJiH6aeHa, miHKa H Mean. AOcojiroxHoe c o f l e p » a H H ť 
3THX SJICMeHTOB 6bIJIO HBHO HH>Ke COÄep>KaHHH B HHJKHeTeiIIHHCKHX WlaHUax qTO 
06l,HCHHeTCH HH3KOH COP6uHOHHOŽ eMKOCTBIO Kap6oHaTHBIX ITOpOfl. ToJIBKO HC-
MHOrae npocjioiÍKH TOCTBIX BoaopocJieBBix HSBecxHHKOB o 6 o r a m e H L i MOJiH6fleHOM 
3a CqeT ÔHOXHMHieCKOň fleHTejIBHOCTH. n 0 CpaBHeHHK) C HHAHCTeiHHHCKHMH 
C J l a H l í a M H Ha6^ioflaeTCH o 6 o r a m e H n e MapraHiieM ( p n e . 3 ) , CBHsaHHoe c B t i s e x p u -
BaHHeM TeiIIHHHTOBBIX HHTpy3HÍÍ CpeflH TeiUHHCKHX H3BeCTHHK0B. 

B e p x H e i e u i H H C K H e c JI a H u BI - n p o 6 t i BepxHeTeuiHHCKHx cjiamjeE 
B3HTBI TaiOKe B TciUHHCKOH Cnjie3HH. CpeflH 3T0H CBHTBI BBlÔpaHBI OÔpaSUBr 
oco6eHHO 6oraTBie opraHHHecKHM BemecTBOM: Meprej in, a j i e spo j in ib i oTjnwaio-
UíHeCH HH3KHM COflepjKaHHeM BaHaflHH, MOJIH6ÄeHa, M e Ä H H iniHKa, HH>Ke KJiap-
KOBBIX, a H a j i o r a ^ H o KHK B c n y ^ a e TBIIIHHCKHX H3BecxHHKOB ( p n e . 2 ) . 3 x o HCKJIKJ-

rm. 

Al;Dj,25SiO: 1° 20 30 1,0 50 so ?ů ao 90 CaCO 

>HC. 2. CooTHO,uc„„e 6HTYMOH K 6 H O $ M H M M M e x a M a M B o c a O T H H i , x noposax KapnaxcKoro 
tjuinuia. 1 CM - 1000 r,T. No npoS KaK na pne. 1. 
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qaeT 6H0(J)HJiBHbiíí xapaKTep o6oraiueHHH. 0 6 o r a m e H H e npoH3omj io BO BpeMH 
ceflHMeHTaiiHH BepxHeTeniHHCKHX cnaHueB nyTeM cop6n,HH Ha T J I H H H C T H X MHHe-
pa j iax, B ycjiOBHHX cmeHb HH3KOTO co,n;ep>KaHHH MHKposJíeMeHTOB B 6acceňHe. 
B C B H 3 H c 6 o n e e TJIHHHCTBIM xapaKTepoM n o p o a HaôJiKwaeTCfl: o ô o r a m e H n e xpo-
MOM H HHKeJieM (pHC. 1 ) , flOSaBO^HblM HCTOHHHKOM KOTOpbIX MOľJIO 6bITb BblBeT-
pHBaHHe TeiUHHHTOBblX HHTpy3HH. 

BHHMaHne npHBJíeKaeT TO»;e HH3Kaa KOHueHTpauHH 6no(J)HJibHbix sjíeMeHTOB 
( p n e . 2 ) , He HMeiomafl aHajiorHH B 6 o n e e BBICOKHX cTpaTHrpa^HviecKHx y^iacTKax. 

3 T O CB?i3aHO c ocaflOtiHbíM xapaKTepoM nopem, KOTopwe 6 H J I H HCTOHHHKOM a e i p H -
TH^iecKoro MaTepnaj ia B nepHOÄ cejiiiMeHTauHH. C y i n a , H3 KOTopoň npoiicxoAHJi 
MaTepnaji, OTJiHHajiacb CHJIBHOÍÍ neHenjieHH3au.Heň. CooTHOmemie V : M o : C u : 
Z n yKa3biBaeT Ha nepeBec C u ( p n e . 4 ) . Coaep>KaHHe Mean IIOCTOHHHO nOHHJKaeTCH 
B HanpaBjíeHHH 6ojiee MOJIOÄBIX ocaaKOB, HaoôopoT, KaK B o i y i a e uHHKa. 

B e » o i C K a e C J I O H — npeoôJiaÄaiomHM ranoM oca^KOB cpe^H BCÄOBCKHX 
cjioeB HBJIHIOTCH ^epHbie aJieBpoJiHTbi. B ncwHHHeHHOM KOJiH^ecTBe Ha6jnoflaioTCH 
KpoMe Tóro aprHJiHTbi. O n n c a H H b i e oca^KH 6oraTbi opraHHiecKHM BemecTBOM w 
nnpHTOM, KOTopwx coflep»;aHHe n a ^ a e T B HanpaBjíeHHH KpOBJíH CJioeB, vjxe nopo^ibi 
OTjiH^aioTCH 6oJiee HCHOH OKpacKoň. BCXOBCKHM cjioeM xapaKTepHo BbicoKoe cojaep-
H<aHHe KpeMHe3eMa ( 6 1 , 1 1 % ) . npoHcxOAHinero H3 KBapneBoň nbiJiH. I I o cpaBHe-
HHIO c TemHHCKHMH cJiOHMH KOHneHTpauHíi V, C u , Z n B nHTb p a 3 6 o j i t m e . K O J I H -

P H C . 3. CooTHOtneHHe MapraHu,a K ccwep>KaHHio xpoMa, HiiKeJiH H Mean B ocasouHux nopoaax 
KapnaTCKoro cj>jiniiia. 1 CM — 1000 r/r. No npo6 KaK Ha pne. 1. 
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qeCTBO 3THX MeTajIJIOB OCTaeTCH B 3aBHCHM0CTH OT KOHUeTHpaHHH 6llTyMOB. OTcyT-
cTBHe MOJíHÔneiia. JierKO oôibHCHHeTCH HenocTaTKOM KapôoHaTa Kajit i i i in BOaopoc-
jieBoro npoHCxoÄíieHHH. KoHu,eHTpaiiHH MapraHu,a HesHa^HTejibHO 6ojiee HH3Kaa 
TOM B TeniHHCKHX CJIOHX ( p n e . 3 ) . B e p o n r a o ^ T O aKKyMyjiHUHH M a p r a H u a HC cno-
C06CTBOBajIH BOCCTaHOBHTejIbHBie yCJIOBHH ÄHareHC3a OCaflKOB. IlpH6jIH3HTeJIbHO TC 
>Ke KOJiHqecTBa xpoMa H HHKCJIH B BepxHeTeuiHHCKHx H BOKOBCKHX CJIOHX CBH3aHbi 
C H3BeCTKOBHTOCTbK> nepBMX H KpeMHHCTOCTbIO BTOpHX. CoOTHOIIieHHe V : M o : 
C u : Z n = 15 : — 6 1 : 2 1 ( p n e . 4) yKa3biBaeT Ha npeoÔJiajiaHHe C H H H X BOjiopoc-
Jieň, KOTOpbie cocTaBJíHiOT OKOJIO 50 % ruiaHKTOHa. OcTajibHan ^acTb npi iHanJie-
>KHT, B paBHOň CTeneHH, JIHaTOMeflM H 6ypbIM BOJJ,OpOCJIHM. H C T O ^ H H R H MHKpO-
SJíeMeHTOB B Be>KOBCKHX CJIOHX CBH3bIBaiOTCH C HOBbIM 3p03HOHHbIM STanOM H3 
ajiHMCHTauHOHHoií cyuie. 

J l b r O T C K H e c JI o H — UJIH H H X xapaKTepHa 6ojiee BbicoKan KpeMHHCTOCTt 
n o cpaBHeHHK) c B K K O B C K H M H CJIOHMH. H H J K H H C yqacTKH JIBTOTCKHX cJioeB npefl-
CTaBJíeHbi rJiHHHCTHMH H rJiHHHCTOKpeMHHCTbiMH neciaHHKaMH, BepxHne — 
H3BeCTKOBHCTbIMH H neC^aHblMH apľHJIHTaMH. B JlbrOTCKHX CJIOHX O^eHb qacTO 
BCTpe^acTCH pacTHTejibHbiň neTpHT. HccjienoBaHHH npoBOjiHJiHCb B 3anaÄHOii 
tiacTH nojibCKHx K a p n a T . Coaep>KaHne S H O ^ H J I B H B I X MHKpoajieMeHTOB B jibroT-
CKHX CJIOHX 6ojiee BbicoKoe, *ieM B BC>KOBCKHX CJIOHX. PasmimifL oco6eHHO BbiaejiH-
IOTCH B HX B3aHMOOTHOIIieHHÍIX. I l o CpaBHeHHIO C BejKOBCKHMH CJIOHMH, JJ.JIH JlbrOT­
CKHX cjioeB xapaKTepHO nOBbiuieHHOe caaep>KaHHe MOJinGueHa H MCHH (B 2 p a 3 a 
ôoj ibiue) . Coaep>KaHHe BaHanHH yiiepÄHBaeTCH Ha TOM >Ke ypoBHe, a iiiíHKa Ha 
HecKOJibKO 6ojiee H H 3 K O M ypoBHe n o cpaBHCHHio c JibroTCKHMH CJIOHMH. C O O T H O -
ineHHe M a p r a H n a H 6HOcf>HJibHbix 3JieMeHTOB 6ojiee HH3Koe, HTO jj.0Ka3HBaeT He-
ÔJiarOnpHHTHbie yCJIOBHH aKKyMyJIHIIHH. B COOTBeTCTBHH C XHMH^eCKHM COCTaBOM 
n a n a e T TO>i<e KOHiieHTpaiiHH MeTajiJiOB HHKCJIH H xpoMa, KOTOpbix aKKyMyjiniiHH 
npoHCxojiHT nyTeM copôiiHH Ha rJiHHHCTbix MHHepaJiax. OTHonieHiie V : M o : C u : 
Z n = 8 : 1 : 8 8 : 3 ( p n e . 4 ) yKa3HBaeT, n o aKKyMyjinuHH Mi-iKposjieMeHTOB 
B JlbrOTCKHX CJIOHX n p o n c x o n H J i a nyTeM HaKOnjieHHH pa3Hbix r p y n n njraHKTOHa, 
npexcae Bcero >KryTHKOBbix, C H H H X BOJiopocjieň, a cpejiH BBICIIIHX opraHH3MOB -• 
ry6oK. flaaTOMeH H 6ypbie BOflopocjiH cocTaBJíHJin He6ojibinyio rtojno B cocTaje 
opaHH'íccKoro BernecTBa. B OKOHqaHHe ceaHMeHTaiiHH JIBTOTCKHX CJioeB H C T O ^ -
H H K O M MHKposjieMeHTOB 6biJiH aKTHBHbie ByJiKaHH'íecKHe jj,eňcTBHH. Henocpejj,-
CTB6HHbIM ÄOKa3aTejIbCTBOM STOľO HBJIHIOTCH npOCJIOHKH ÔeHTOHHTH^eCKHX Ty$$H-
TOB cpeflH JlbrOTCKHX cjioeB (B. H o B a K , T. B n s e p 1 9 7 1 ) . 3 T O HBJíeHne O6T,-
HCHHCT TO>Ke CHJIbHyK) KpeMHHCTOCTb OCajJKOB. 

Cj ienyiouiHň y^acTOK — r e 3 o B bi e c .i o H — cJio>KeH n p o K n e Bcero nec-
laHHKaMH, re3aMH H TaK>Ke rjiHHHCTbiMH H MeprejiHCTbiMH aprHJíHTaMi-i. I l o cpaB-
HeHHK) c JibroTCKHMH CJIOHMH OHH OTJiH^aioTCH eine 6oJiee BbicoKHM coaepacaHHeM 
KpeMHC3eMa, n p o K n e Bcero opraHHiecKOro npoHCxOÄíieHHH. 3 T O KacaeTCH oco6eH 
HO BbiiHCJie>Kainero y^acTKa — c n o H r H J í H T O B . KpeMHe3eM nocTaBJíHJiH M H O -
ronHCJieHHbie KpeMHHCTbie opraHH3MH, KaK KpeMHHCTtie ryÔKH, snaTOMea n 
paÄHOJiHpHH. I lopoÄo6pa3y iomHH xapaKTep HMCIOT panHOJiHpnH B p a J H O I H-
p H e B H X C J i a H U a x . B 3 T H X CJIOHX paÄHOJiHpHH 6bIJIH 3HaqHTejIbHbIMH HCTOiI-
H H K O M opraHH^ecKoro BenjecTBa. K ceHOMaHy OTHOCHTCH e m e M a p i a H u e B H t 
c JI a H u bi o 6 p a 3 y i o m n e nocTOHHHbiň CTpaTHrpa^H^ecKHH ropn30HT B K a p n a -
Tax. I lepBbie iiBa yqacTKa npeucTaBJínioT opraHoreHHqecKHe, CHJIBHO KpeMHHCTbie 
ocaiiKH. B cnoHľHOJíHTax coflepjKaHHe KpeMHe36Ma ÄOCTHraeT 8 1 % (BecoBbix) 
nopoÄM, ocTaJibHbix 19 % cocTaBJíHiOT rJiHHHCTbie MHHepajibi. B panHOJinpneBbix 
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cjiaHiiax coziep/KaHHe TJIHHHCTBIX MHHepajiOB .nocTHraeT 4 0 % BCCOBBIX. CaMoe 
BMCOKoe KOJiHtíecTBO opraHH^ecKoro BeniecTBa o6Hapy>KeHO B paflHOJiapneBBix 
cjiaHiiax. CoÄep>KaHHe jierKHX 6 H T V M O B B S T K X cJiaHu,ax a o c r a r a e T B cpeaHeM 
0,23 % . KpoMe Tóro B cj iaHuax o6Hapy>KeHBi npowiOHKH 6eHTOHHqecKHx TyiJ>op 
( H . T y u, B a 1 9 6 4 ) a B HX o6ojiom<e ocaflKH oooraiyeHBi opraHHTCCKHM Bemecr-
BOM, cpc.un KOToporo onpeaejzeHo 0,40 % JierKHX ÔHTyMOB. OcaflKH OTJiH<iaioTCH 
3HatIHTejIBHBIM o6oraUICHHeM MHKpOSJieMCHTaMH, CpaBHHMBIM TOJIBKO C MeHHJIH-
TOBBIMM CJIOflMH. McHHJIHTOBBie CJIOH HMOOT CaMBIC ÔOraTBie KOJIH^eCTBa MHKpO 
SJICMCHTOB. 

ripoij,eccBi o6orameHHH MHKpoajiCMeHTaMH, KOTopBie HaquHaioTca B B6>KOBCKHX 
CJIOHX, yBejiH^HBaioTCH B ceHOMaHe, HO Bee TaKH KaiecTBeHHMH cocTaB H X acco-
i i n a u H H 6ojiee 6 C H H B I H . H n 3 K 0 e coaep>i<aHHe MeTajuioB HaKonjiaeMBix nyTeM afl-
COp6lJ,HH ľJIHHHCTBIMH MHHepaJiaMH H3 MOpCKOH BOflBI HBJIHeTCH pe3yJIBTaTOM 
HH3KOH cop6u,HOHHoii CMKOCTH KpeMHC3eMa. B MapraHiieBBix H paflHOJiapHeBBix 
c/iaHuax KOJiHiecTBO HX B03pacTaeT B C B H 3 H C yBCTiH^eHHeM y^acTHH TJIHHHCTBIX 
MHHepajiOB. CBH3B 6HO(J)HJIBHBIX MHKpOSJieMeHTOB C ÔHTyMaMH 0>ieHB CHJIBHa. 
XopouiHM npHMepoM r o r o MoryT 6BITB paflHOJiflpneBBie cjiaHHBi, caMBie 6oraTBic 
MHKpOSJICMeHTaMH, KOTOpBie COflep>KaT OpraHH^eCKOC BemeCTBO B CaMOM 60JIBIIION 
K O J I H T C C T B C Ha.no no,zmepKHyTB, ^ T O cpeflH cfuiniiieBBix ocaflKOB caMoe 3HaMHTejiB-
110Ľ o6orauicHHC MapraHueM Ha6jnoflaeTCH B cnoHrnoj iHTax ( p n c . 3 ) . 3 T O MWKHO 
O6T>HCHHTB TOJibKO TCM, HTO HCTO^HHKOM M a p r a H u a HBJíÄJicH p a c n a a nnpoKJiacTH-
TCCKHX ocaflKOB. B 6acceíÍHe KOJIHMCCTBO MapraHu,a naflaeT c BpeMCHH ocaflKOHa 
KOnjieHHH cnoHPHOJiHTOB, q e p e 3 MapraHueBBie cJiaHu,Bi flo paflHOJiapMTOB. IIpoTH-
Bonojio>KHoe HBJICHHC Ha6jnoflacTCH B flpyrnx MeTanjiax, KaKHMH HBJIHIOTCH Ba-
HajKH H MCflB, KOTOpBIX KOJIH^CCTBO B03paCTaeT B CBH3H C pa3BHTHeM IIJiaHKTOH-
HBIX OpraHH3MOB H paflHOJIHpHH, BO BpeMH OCaflKO06pa3OBaHHH paflHOJiapneBBix 
cjiaHueB. PÍTaK HH>KHeceHOMaHCKHÍi ByjiKaHH3M npeflmecTByeT MaccoBOMy pa3BH-
THIO KpeMHHCTOrO <j)HTO- H 3O0nJiaHKTOHa, <ÍTO yTBep»CflaeT HCKJIBMHTeJIBHO 
BBicoKOc B KapnaTCKHx ocaflKax coflep»;aHHe M a p r a m i a B cnoHľHOJíHTax H C 6 O -
r a m e n n e paflHOJinpHTOB BaHaflHCM H Meflbio. BBICOKHC y ^ a c r a e xapaKTepHsyeT 
OTHOIIICHHe K 0CT3JIBHBIM 6HO(J)HJIBHBIM MeTaJIJiaM (llHHK, BaHaflHH, MOJIHOflMl) : 
99, 9 3 91 ÄJIH nocjieflyiomHx BBiflCJieHnri H 7 6 AJIH paflHOJiiipneBBix cnaHueB 
( p n c . 4 ) . Bojiee HH3K0e KOJIH^CCTBO B nocJieflHHx flonojiHHeT BaHa.11.HH, x a p a K i e p -
HBIÍÍ flJIH flHaTOMCHHOrO nJiaHKTOHa H paflHOJIHpHH. OcTajiBHBie >Ke 6HO<|)HJIBHBIC 
MHKpOSJieMeHTbl K3K HHHK H MOJIHÔfleH HC COCTaBJIHIOT 6oHBHie HCM 1 % COflep-
>K3HHH BCeX 3JICMĽHTOB. 

K p e M H H C T B i c M e p r e J i H — xpoHOCTpaTHrpatJiH^ecKH KpeMHHCTBie Mep-
rcjiH OTHOCHTCH K TypoHy H KOHBHKy. IlpoBeÄeHBi HCCneflOBaHHH o6pa3ii;OB H.I 
CKOJiBCKOH eÄHHHU,Bi nojiBCKHX (J)jiHiitcBBix K a p n a T . 0 6 p a 3 U B i npeÄCTaB^eHBi Kpe-
MHHCTO-H3BeCTKOBHCTBIMH OCaflKaMH C nOflHHHCHHbIM KOJIH^eCTBOM IJIHHHCTBIX 
MHHCpajIOB. 3 T H OCaflKH y 6 o n i C MKpOSJieMCHTaMH B CBH3H C HI-I3KHM COflCp>Ka-
HHĽM ÔHTyMOB. H e OÔHapySCCH B HHX BaHa^HH, H KOHIteHTpaĽtHH OCTaJIBHBIX 
MCTajiJiOB yjiep>KHBaeTCH Ha ypoBHe TCIUHHCKHX CJIOCB ( p n c . 2 ) . H a ocHOBaHHH 
STOro MO>KHO cjcJiaTB npcÄnocBiJiKy o HeziocTaTKe CJICÄOBBIX SJICMCHTOB B ôacceíi-
iie, nocx.e ceHOMaHCKoro n e p n o j i a aKTiiBHOro ByjiKaHH3Ma. 0 6 STOM CBHiieTeJiB-
CTBycT T0>Ke HH3KOC coÄep>KaHHe M a p r a n u a , Ha ypoBHe BepxHeTcmHHCKHx cjiaH-
UCB. H 3 OTHOUICHHH V : M o : C u : Z n ( p n e . 4) MO>KHO 3aKJiKwaTB o SCÄHOM p a 3 -
BiiTim njiaHKTOHa B 6acceíÍHe, noxo»ceM n e p n o j y ocaaK0o6pa30BaHHH Bepxne 
TCLUHHCKIIX CJiaHU,0B, KOTOpBie 11MCIOT OqCHB HH3KOC KOJIHieCTBO MHKpOSJieMeHTOB 

http://cpc.un
http://Ha.no
http://BaHa.11.HH
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HcKJiioHHTejifcHO, TOJIBKO B npocJioíÍKax ôoraTbix MOJIHÔJICHOM H ÔHTyMaMH, ycTa-
HOBJíeH H3BeCTKOBBIH HaHHOnJiaHKTOH. 

M c T e Ô H H H C K H e C J I O H — H X HCCJieflOBaHHH orpaHHTCHBi TOJIBKO p a s -
pe3aMH TaK Ha3BiBaeMBix BepxHencTeÔHHHCKHX CJiaHueB, KOTOpbie CTpaTHrpa<J>ii-
necKH OTHOCHTCH K naJieoneHy. O H H npejiCTaBJíHiOT y^acTOK KpeMHHCTO-rJiHHHC-
TBIX nopofl, coflep>KamHx, n o cpaBHemiio c npejobijiyiuHMH, 6 o n e e BBicoKOe 
KOJiH^ecTBO opraHH"íecKoro BeniecTBa. KojiH^ecBTO MHKposjieMeHTOB B C B H 3 H 
c ôojiee BBICOKHM cojiep>KaHHeM o p r a m r a e c K o r o BeniecTBa B03pacTaeT B RBSL p a 3 a 
n o OTHonieHHK) K MeprejiHM. C p e n n H H X nepBoe Mecro 3a.HHMaeT M e a t , nocj ie Hee 
I I H H K H BaHaflHŽ. MoJiHÔjieH He o6Hapy>KeH ,na>Ke B cjieflOBbix KOJiH<íecTBax, <ÍTO 
OTBeqaeT o6meMy xHMH3My ocajiKOB (ocyTCTBHe Kap6oHaTOB). O^eHB HH3Kan 
KOHueHTpaiiHH M a p r a H u a yKa3biBaeT Ha BOCcraHOBHTeJibHBie ycjiOBHH ocajj,KOo6pa-
30BaHHH H HHareHe3Hca, ^ T O Bti3Bajio o6e,n.HeHHe cejiHMeHTOB B STOM MeTajuie. 
CooTHOuieHHe V : M o : C u : Z n ( p n e . 4) nOKa3BiBaeT Ha npeBOcxojicTBO C H H H X 
BOÄOpocjieň H >KryTHKOBbix Hafl 6ypBiMn BOjiopocjiHMH n ji,HaTOMeKMH. 3 T a acco-
u n a i i H H noxo>Ka TOH, KOTOpas o6Hapy>KeHa B BOKOBCKHX CJ:OHX. CjiejiOBaTejiBHO, 
pa3BHTne KapnaTCKOH reocHHKJiHHajín OT KpeMHHCTbix Meprej ieň K HCTCÔHHHCKHM 
CJIOHM npoHcxoflHJio TeM >Ke nyTeM KaK H OT TCHIHHCKHX cJioeB K B O K O B C K H M . 
B nocneflHeM c j i y i a e ycHJiHJiacb TO>Ke spo3HH cyníH, HBJíHroinencH H C T O ^ H H K O M 
MaTepnaj ia AJIH ocaflKOHaKonjieHHH CJioeB. 

IIeporjiHi|)OBBie CJIOH — cpejiHesoiieHOBbie HeporjiH(J)OBBie CJIOH BCTpe^aioTo; 
BO Bcex TeKTOHH^ecKHX ejiHHHiíax noJiBCKHx (JiJiHnieBBix K a p n a T . HccJie/iOBaHHa 
npoBOflHJiHCB Ha p a 3 p e 3 a x CKOJIBCKOH H MarypcKOH eaHHHii. CpeflH MHKpoaJie-
MeHTOB npeBOcxoflCTBO HMeeT MejiB, coiiep>KaHHe KOTopoň B flBa p a 3 a 6ojiBine TOM 
B caMbix CoraTbix ocaflKax ceHOMaHa. KpoMe TOTO BBICOKHM o6oranieHHeM OTJIH-
laioTCH BaHaflHH, U H H K H M0JiH6jieH ( p n e . 2 ) . O ô o r a n i e H H e 6 H O $ H J I B H B I M H M H -
Kp03JieMeHTaMH OCTaeTCH B 3aBHCHMOCTH OT HaKOnjieHHH ÔHTyMOB. YcTaHOBJleHO 
TO>Ke B 1 2 p a 3 6oJibnioe KOJinqecTBO M a p r a H u a ( p n e . 3 ) . H C T O I H H K O M M a p r a H u a 
B HeporjiHi|>OBBix CJIOHX HBJIHIOTCH npocjioiÍKH nHpoKJiacTH'íecKHX nopoj i ( T . B H-
3 e p 1 9 6 3 ) . IIoJio>KeHHe TO^IKH HOMep 12 Ha ^-ieTbipe-KOMnoHeHTHOH j iuarpaMMe 
( p n e . 4 ) yKa3biBaeT Ha npeBOcxOHCTBO C H H H X BOjzopocjiež H >KryTHKOBbix B H C -

XOHHOM flJiH ÔHTyMOB BeinecTBe Háji. HeôojibinOH npHMecbio unaTOMen, Sypwx 
H H3BecTKOBbix BOflopocjieň. CjieflOBaTejibHO, n p i i cocTaBe sjieMeHTOB 6 J I H 3 K O M 
TOMy, KOTopbiH o n n e a H B re30BBix CJIOHX, M O Ä H O npe j ino j iaraTb, HTO BO BpeMH 
ocanKOo6pa30BaHHH CJioeB KapnaTCKan reocHHKJiHHajib nojiBeprJiacb SBOJIIOIIHH 

6jIH3KOÍÍ TOH, KOTOpaH npOHCXOflHJia MOKfly HHÄHHM H CpeflHHM MeJIOM. 
r j i o f i n e p H H O B i i e M e p r e J i H — o6Hapy>KHBaioTCH B BOCTOHHOÍÍ MacTH 

K a p n a T KaK nocTOHHHbrä CTpaTHrpacjjHHecKHH ropH30HT, npejiCTaBJíHioinHH Bepx-
HK3K) qacTB BepxHero aoueHa. HccjiejiOBaHHH npoBOflHJiHCB B flByx p a 3 p e 3 a x C H -
je3CKOH eflHHHLi;Bi. OcaaKH npeflCTaBJieHbi MepreJiHCTbiMH nopoflaMH c npocj ioň-
KaMH ^ H C T L I X BOnopocJieBbix H3BecTHHKOB. IlopoÄbi HMeioT 6ypyio OKpacKy 3a 
ctieT oôoraníeHHH opraHH^ecKHM BemecTBOM. B rJioônrepHHOBBix MepreJinx STOMy 
o6orameHHio OTBeiaeT 3HaqHTeJiBHOe HaKonJieHHe MHKposJieMeHTOB, ocoôeHHO 
BaHajiHH, MOJiHÔJieHa, n,HHKa H B MeHBmeň cTeneHH Mean, xpoMa H HHKCJIH; ( p n e . 
1 ) . O^eHb HHTepecHbiM HBJíHeTCH 3Ha^HTeJiBH0e o6oranieHHe MapraHi^eM ( p n e . 3 ) , 
OTJiH^aioiiiHecH OT TOTO, KOTopoe BCTpeqaeTca B Bbinie 3aj ieraioníHx noaKpeMHe 
Bbix-MeHHJíHTOBbix CJIOHX. B B I C O K H M y^iacTHeM BaHaaHH rJioGnrepHHOBbie MeprejiH 
Ha^HHaioT B KapnaTCKoň reocHHKJiHHajín 9Tan pa3BHTHH, xapaKTepHBiň o 6 o r a -
HieHHeM 3THM MeTajiJiOM, cpeiiH n p y n i x 6HOČ[)HJIBHBIX MHKpoajieMeHTOB. H a n o 
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nOÄ^epKHyTt TaioKe 3HaMHTeJibHyio KOHueHTpaiiHio MOJin6p,ena, HCBCTpeqaeMyio 
B 6ojiee flpeBHHx o c a a K a x KapnaTCKoro <j>jiHiiia. 

M e H H J I H T O B t i e C J I O H — C TO^KH 3peHHH CTpaTHľpaČfjHH 3TH OCaUKH 
OTHOCHTCH K caMOH BepxHeň q a c r n soiieHa H K HHÄHeMy ojraroi ieHy. O H H 3ane-
raioT HenocpeflCTBeHHO Haa rJio6nrepHHOBBiMH MeprejiHMH. B H X ^ H C J I O BXOJIHT 
^epHBie H KoppmHeBbie 6HTyMHH03Hbie cjiaHiibi c npocjiOKKaMH nec^aHHKOB. 
B cpeflHeň q a c r n p a 3 p e 3 a BbicTynaioT KpeMHH, KOToptie pa3fleJiHioT CJIOH 
n a noflKpeMHeBBie (nojjporoBHKOBbie) H CBoiícTBeHHbie MeHHJiHTOBbie CJIOH. 

IloAKpeMHeBbie CJIOH HCCJieflOBajmcb B p a 3 p e 3 a x npHHajuiejKaiHnx CHJie3CKoň 
ejJtHHHH,e, CKOJIbCKOH eÄHHHlie H 3KBHBajieHTy MeHHJIHTOBblX CJIOeB rpbl60BCKIIX 
cjiaHiieB. 0 6 m e ň nepTOH HCCJieflOBaHHbix noflKpeMHeBbix ocaflKOB HBJíaeTCH B H -
coKoe coflep>KaHHe rjiHHHCTbix MHHepaJiOB n p n He6oJibuiOM KOJiH^ecTBe KpeMHe-
3e>ia H Kap6oHaTa KajibiiHH. B C B K 3 H C BBICOKHM co,iiep»;aHHeM GnTyMor, 
BCTpcíaeTCH B n o p o a a x BbicoKoe o 6 o r a m e H H e MHKposjíeMeHTaMii. B HX cocTaBC 
Hano nOÄ^epKHyTb Meiib, B a H a a n ň , xpoM H B MeHbHieň CTeneHH I I H H K H MOJinôfleH. 
Ba>KHbiM <j>aKTopoM 6BIJIO o6Hapy>KeHHe noBbiiueHHoň KOHueTpauHH M a p r a H u a 
( p n e . 3 ) H e r o C B H 3 H C nHpoKJiacTH^ecKHMH npocjiOHKaMH ( T . B n 3 e p 1 9 6 3 ) . 
IlHpOKJiaCTHtíeCKHe nOpOJÍbl MOľJIH 6bITb flOÔaBO^HblM HCTOIHHKOM MHKpOSJíeMeH 
TOB BO BpeMH ocaÄKoo6pa30BaHHH no/j.KpeMHeBbix cjioeB. C p e a n T C M H H X M C H H J I H 
TOBWX cjiaHueB, a oco6eHHO B HX nojj.oniBe, jiOKa3aHbi npocjioiÍKH 6eHTOHHiecKHx 
Ty<j><j>HTOB BO MHornx MecTax Ha TeppHTopi-iH nojibCKHx K a p n a T . 3 T H Tycf>OBbic 
npOCJIOÍÍKH HrpaiOT pOJIb Ba>KHbIX pyKOBOflflUJ,HX TOpH30HTOB (B. C H K o p a, 1 
B n 3 e p , í í . I r e T , K. Í K H T K O 1 9 5 9 , JI. K o m a p c K H , T . B H 3 e p , K. 
S n T K o 1 9 6 0 ) . C p e ^ H HCxoaHoro opraHH^ecKoro BeniecTBa B nojiKpeMHeBOM 
6acceiiHe Bejiymyio p o j i t n r p a j i H >KryTHKOBbie H CHHne BOflopocjiH. nepBbi i í p a s 
B KapnaTCKOH rcocHHKJiHHajiH 3aMetíaeTCH orpoMHoe pa3BHTiie íuiaTOMeesom 
nJiaHKTOHa, KpoMe 3Ha*iHTeJibHoro pa3BHTH« 3eJieHbix BOjiopocjieR. 

T e >Ke n p o n o p i i H H B MHKposJieMeHTax Ha6jnoíiaioTCH TOJKC B M e H H JI H T o-
B B I X C J I O H X Bbiuie KpeMHeBoro ropH30HTa, KOTopbie OTJiH^aioTCfl OT o n n e a H -
H H X e m e 6oJiee B H C O K H M y^acTHeM opraHHTCCKOro BemecTBa. YcTaHOBJíeHO TO»;t' 
6oJiee BbicoKOe coaep»;aHHe BaHajnia, MOJiH6/j.eHa H nOHiwKeHHaa KOHiieHTpauHH 
M a p r a H u a ( p n e . 1 H 2 ) H MejH. BoJiee BbicoKiie KOJiH^ecTBa s a H a i m a H MOJin6jie-
Ha cBHfleTeJibCTByioT o 3HaqHTejibH0M ytíacTHH jiHaTOMeeBOro H H3BecTKOBOro 
nJiaHKTOHa B HCXOJIHOM opraHH^ecKOM BemeciBe ÔHTyMOB HajiKpeMHeBbix MeHHJiH-
TOBblX cjioeB. 

SaKAWHeHue 

KaK STO y>Ke ÄOKa3aHO B reoxHMH^ecKoii xapaKTepncTHKe oca/jKOB, He Bee 
MeTajiJibi aKKyMyjinpyíoTCH B oflHHaKOBoň CTeneHH B CJIOHX oôoranieHHbix o p r a -
HHiecKHM BemecTBOM. 3 T O 3aBncHT npe>K,ue Bcero OT xapaKTepa nopoj i H OT op-
raHi-mecKoií MaTepnu, KOTopaji B STOT n e p n o a npeo6jiajj.ajia B cezuiMeHTaiiHOHHOK 
ÔaccerÍHe. H3MCHeHHH B KOJiHiecTBeHHOM H Ka^ecTBeHHOM cocTaBe MHKposjieMeH-
TOB OTpa>KaiOT TeKTOHH^eCKyiO 3BOJHOH.HIO H MarMaTH'ieCKHe HBJíeHHH npOHCXOÄH-
i n n e B 6 a c c e ň H a x . 3 T H n p o u e c c w BJIHHIOT Ha oca/j.KOo6pa30BaHne, a KOCBeHH(< 
TO>Ke Ha cocTaB opraHH^ecKoro BemecTBa. 

TeKTOHH^ecKaH 3BOJIIOH;HÍI KapnaTCKOH reocHHKJiHHajiH OTpa»;aeTCH r.pe>Kíie 
Bcero B cOÄep>KaHHH xpoivca H HIIKCJIH. Co/j.ep>KaHHe 3 T H X MiiKposJieMeHTOB 3:.-
B H C H T OT MHHepajibHoro cocTaBa nopojj,. X o p o u i o 9 T O Ha6jnojjaeTCH Ha npi iMepe 
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TeuiHHCKHX cjioeB, fljiH KOTOpbix HCTOiHHKOM MaTepnajia 6tiJia CH/ibHO neHenjie-
HH3HpoBaHHaH c y m a . B C B H 3 H C TeM KOHueHTpaiiHfl MHKposjíeMeHTOB OTBeiaei' 
cpeaHHM KOHueHTpauHHM, CBOHCTBeHHbíM nopojiaM. noBBinieHHaH KOHU,eHTpan,H>7 
HaÔJiKDÄaeTca B HaflJieraroiííHX BOKOBCKHX CJIOÄX, KOTOPBIX MaTepnaji npoHcxoaHT 
H3 6oJice rjiyÔOKO spoflHpoBaHHoii c y n i n . I l p n STOM apo3Heií nocTiiľHyTbi TOJKC 
ocaao^Hbie TOJIUTH. Bo BpeMH a n b 6 a H ceHOMaHa Ha6jiK>j;aeTCH 6bicTpoe najieHnc 
KOHii,eHTpaLi,nH HHKeJiH H xpoMa B CBH3H c KpeMHHCTOCTbio ocaaKOB, yrJiyÔJleHHeM 
6acceíÍHa n HeflocraTKOM T e p p n r e H H o r o MaTepnajia. B KOHue ceHOMaHa, BO BpeMR 
ocaflKOHaKonjieHiifl pa/iHOJiapHeBbix cjiaHueB, ô a c c e ŕ m CTaHOBHTCH 6cuiee M C I I K H M , 
a nocTynaioiUHH B 6acceŽH IVIHHHCTBIÍÍ MaTepnaji o6orarrraeTCH HHKCJICM H xpo-
noM ( p n e . 5 ) . C Typona Ha6jiiOÄaeTCH nocTOííHHOe yBcnimeHHe KOHiieHTpau,HH 
MeTajijiOB B CBH3H c B03pacTaiom;iiM KOJiMiecTBOM rJiHHHCToro MaTepnajia B ocazi 
Kax 30u;eHa H OJiHroucHa. B STOT nepHOÄ, KpoMc ajiiiMeHTauHOHHoň cyniH, flo 
6aBoqHbiM HCTOMHIIKOM MHKposjíeMeHTOB 6buin MarMaTH^ecKiie HBJíeHHH. MeTaJi-
JIM ocBo6o>KjiaioTCH BO BpeMH rajibMepojiH3a ocoôeHHO c BoraTbix ByjiKaHi-mecKHX 
ribijieii. 

IloBbiiiieHHOe coaepjKaHne M a p r a H u a ÄOKa3BiBaeT HX ByjiKaHiiiecKoe npoiicxo>K 
jeHHe. Bt icoKan KOHueHTpauHfl M a p r a H u a ( p n e . 4, 5) B TeniHHCKHX H3BecTHHKax 
CBH3aHa c TcuiHHHTOBbíMH HHTpy3HHMH. C SToro n e p n o í t a jxo ceHOMaHa HaĎJIK)-
ÄaeTCH nocTcneHHoe najreHHe M a p r a H n a , I T O yKa3HBaeT Ha HC^epnbiBaHHe H C T O I -
HHKa 3Toro MCTajuia. C HH>KHero ceHOMaHa KOJIH^CCTBO Me/rajuia 6bicTpo B03pac-
xaeT flocTHran MaKCHMyMa B cnoHiHOJiHTOBbix ocajiKax. B KOHiie Mena ortHTb 
Ľoaep>KaHiie M a p r a H u a nocroHHHO n a ^ a e T . C HH>KHero s o u e H a OHO CHOBa B03pac-
TacT, ÄOCTHraH KVJibMi-iHauMH B noÄKpeMHCBbix cjiOHX. H C T C Í H I - I K O M M a p r a H u a 
HBJIHIOTCH nHpoKJiacTH^ecKHC npocjioiÍKH, BCTpe^aeMbie ^acTO B HeporJin<J>OBbix 
H BblIUe JIOKaiHHX CJIOHX. 

npcÄCTaBJíeHHbie MaKCHMajibHbie HaKonjieHHH M a p r a H u a onpeAejiaioT n e p u o i i 
Äo6aBOHHoro o o o r a u i e r o m 6acceiÍHOB, npeauiecTByroinHH 6ypHOMy pa3BHTiiio 
(J>HTO- n 30on.naHKTOHa. KaK y>KC CKa3aHO, caMoe BbicoKoe o 6 o r a i u e H n e o p r á n u 
"íecKHM BemecTBOM BCTpe^aeTca B paaHOJiapneBbix c j iaHuax H B rjiiiHHCTbix 
oca^Kax s o u e H a ti o j i n r o u e H a . 3 T O o6orairreHne conpoBOjKjiaeTCH noBbinieHHbi;-: 
COflep>KaHHCM T3KHX MHKpOSJíeMeHTOB KaK BaHaÄHH, MOJIHÔÄeH, UHHK H Meflb. 
Hai iôo j iee xapaKTepHoií ^epTOÍi ceHOMaHa HBJIHCTCH oôora iueHHe MCÄBIO H saHa-
Jl.IICM (piIC. 4, 5) 33 OieT MaCCOBOrO pa3BMTHK CHHHX BOaOpOCJICH, >KryTHKOBHX 
n paÄHOJiHpiiii. Oca^KaM s o u e H a n oJ inroueHa CBOHCTB6HHO o 6 o r a m e H H e BaHa 
Í H C H , MOJinôflCHOM H Me^bio, KpoMe Bbiuie yKa3aHHbix r p y n n nnaHKTOHa. Bypbie 
Boaopocjiit BCTpeqaioTCH TO>Ke, 3a HCKJiioieHHeM ocajKOB ceHOMaHa. BypHoe p a 3 
BI-ITHC 3THX BOÄOpOCJICH OÔHapy>KHBaeTCH BO BpeMH OCaÄKOHHaKOnJieHHH Be>KOB 
CKHX II HepOrJIH(J)OBbIX CJIOeB. 
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