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BorycJiaB I^ajiSeji* 

METOflbl rEOXHMHMECKOK HHTEPIIPETAUMH KJIAPKOB 
MHKP03J1EMEHTOB AMO>MEOJ10BbIX 'nOPO/l,1 

(PllClJHKU 1—13) 

P e 3 io M e. B paóoTe flaioTCH pe3yjiBTaTM nerrpoxHMHxiecKoro H reoxHMH-
*iecKoro iiccjierjonaHiin aMcpHÔOJíHTOB n flpynix aMCpHÔojiOBMX noporj, ManHx 
KapnaT. reoxiiMinecKan HHTepnpeTanjHH KJiapKOB MiiKposjieMeiiTOB npeji;-
CTaBJíena B BHire TaôJiHH., rpacpHKOB pacceHiinn, racTorpaMM oT/iejitHMx 3Jie-
MenTOB, rpacpHKOB corjepjKaHHH MHKposneMeHTOB B nopofle B 3aBiiciiM0CTH OT 
ee OCIIOBHOCTH H KO.imecTBa Marínin. yi;a3MBaeTCH Ha BO3MO>KHOCTB ncnoíib-
30BaTt KJiapKH MiiKpoBJíeMeHTOB min peuiemin cTparnrpacpH^iecKHX, neT-
poreHeTiniecKiix H MeTajuioreneTiiMecKiix BonpocoB. 

FeoxHMiiHecKaH HHTepnpeTannfi aMcpn6ojioBiix nopori; Manwx KapnaT 6ti.ia npea-
cTaBjíena l ianu coBMecTiio c npocpeccopoM K y n i o , KOTopwii cn;ejiaji cneKTpoxHMiiHecKiie 
anajiH3H. PaSoTa BtiiineT B 1965—1960 roriy n a Heiiei^KOM H3tiKe B H3rj;aTejii>cTBe AKa-
íieMiin nayu /CjioBaKiin KaK nepBtifi TOM HOBOII cepim „HayKa o 3eMJie". 

B nacTOfímeii paňoro MM XOTHM rionasaTB na npiiMope aMcpitóojioBMX nopofl MajiMX 
KapnaT KaKHM MeTOflOM MM nojibsoBajnict, HTOÔH p;aTB reoxHMHHecKyio HiiTepnpeTaqino 
KJiapKOB MHKposjieMeiiTOB. M M c^íHTaeM, HTO reoxiiMHKaM onejjyeT paccMOTpeTt STOT 
Bonpoc H nocTapaTLCH nafiTH npaBHJitHMH n no BO3MOJKHOCTH O6HJ,HH npneM pa3paÓ0TKH 
reoxiiMíľiecitoH iíHTepripeTauini KJiapKOB MHKposjieMeHTOB pa3JiirraMX KOiinjieitcoB rop-
HMX nopojj,. KejiaTeJiMo, HTOÔM 6MJI nafiften Tanoii Meion; reoxiiMniecKoii imTepnpe-
TaUIIH, KOTOpi.lií, B 0CII0BII0M, MOTJIH 6 M npiIMeHHTL B CBOIIX CTpanaX reOXHMHKH, OÔ'LejIH-
nennbie B KapnaTO-BajiKaiiCKoň reojionraecKoii acconnaHiiH. 3TO no3BOJiHJio 6 M conocTaB-
JIHTIJ pesyjiLTaTM M ý l e n í m KJiapKOB B pasiibix o6jiacTHX. 

riojieBoň reojior no Bcerfla MOHÍOT iiaTb reoxuMiiHecisyio HtiTepnpeTan,Hio nopon, no 
ycTaiiOBjíeniiMM KpiiTepnnM, em;e pe>i<e OH 6uBaeT orrHOBpeMeHHO OHHTHMM XHMHKOM-
anajíHTHKOM, CHOCOÔHMM nponecni Tolmi>ie cneKTpoxiiMiinecKHe HJIH xiiMiinecKiie aiiajiii-
3i.i. nooTOMy ecjiii MM XOTIIM, TITO6M reoxHMiraecKoe nccjie/iOBaHHe KOMnjieKCOB ropuLix 
nopofl HJIH MiinepajiHioro CMptn Morjio 6MTB BcecTopoiiHe ncnojiMOBano, Heo6xojj,HMO 
coTpyaiinnecTBO HByx IIJIH Tpex Hay^Htix pa6oTiiiiKOB — nojieBoro reojiora, reoxiiMiiKa 
H XHMHKa-anajíHTiiKa. — 

MeTafía.TiiThi KpncTa.'i.'iiľiecKiix c ianneB MajiMX KapnaT npejiCTaBjuiioT COSOH MeTa-
Mop(p[i30Bainn.ie nposynTM npnypo'ienHoro K reocmiKJiHiiajiH najieo3oiícKoro ocpnojiiiTo-
noľo Maľ.\iaTii3.\ia. 3TO npeiiMymecTBeHHo nofluop,m>ie 3KCTpy3HBHi>ie HJIH rnnaGuccajitiiMe 

TeJia OCHOBHMX H3Bep/KeHHMX HOpOIJ,, H3MeH6HHHX npil pa3JIHHHHX TepMOflHHaMOTeCKHX 
ycJioBiifix B aMcpHÔojíHTM, ra6Gpo-aM(pn6ojiiiTM n aMcpHÔoJíHTOBHe raôíípo, npeTepneB-
uiiie pa3nyio cTeneub nepeKpiicTajiJiii3an,mi. B MajiMx KapnaTax MeTaM0pcpH3M najieosoii-
CKoro cjiaiiuenoro n;iama xapai<Tepn3yeTcn TĽM, MTO Sojiee panmiH |)ornonaJiLni,iii Me-
TaMopcpH3M co'icTaeTcn c óo.'iee no3ij,HHM nopim.'iyToim'iecKini K0HTaKT-MeTaM0pcpH3M0M, 

* Ilpotp. 30KT. B. L], a M 6 e n, Teonoru'iecKaH jiaôopaTopim AH CjioBaKHH, BpaTiicjiaBa, yji. 
OópaimoB Miicpy 41. 

1 M M ynoTpeÔJineM TepMini MiiKpoo.ieMenT, npoTiiBonocTaB.Tfifi oro MaKpo3;iejieiiTy, 
T. e. sjieweiiTy neTporeHHOMy, KOTopMii coAep>KiiTCH B KOjiimecTBe npeBMmaiomeM 1 % 
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BLi3BamiHM rpaniiToiurnon Mamon, iniTpysiipoBaBinen B BapuccKoe BpeMJi B njiain, CJiaH-
n,eB. 

JJJIH reoxiiMiPiecKoii iíHTopnpeTaniin aMopn6o.TOBbix nopo;i Majmx KapnaT BO BiinMamio 
npiiHHMajiacB rJiaBHBiM o6pa.30M nx OCHOBHOCTB (peinaiomn.M TyT HBJifieTCH cooTnomemie 
reMHBix n CBeT.iBix KOsinonenTOB), Menoe na>Knyio pojib nrpajio nx pacnpen;ejieniie no 
C'l pVKTypHO-TeKCTypHtlM OCoSeniIOCTHM (3KCTpy3IIBHBTC II IIIITpy3IIBHI.ie cpopMBi). BOJII.-
uioe 3iiaxieiine m i e e r nx pacnpesojienne no CTpaTiirpa$nliecKOMy nojio>Keiiiiio n no CTO-
neini MeTajioptpti3Ma. CITO6W MOJKHO ÚI.I.TO BcecToponne iicno.'ibsoiiaTb reoxHMiinecKiie 
pe3yjiBTaTi,i, neo6xofliiiio onpefle.xiiTb na ociiOBaniin yKa3aiiiibix Bbinie KpiiTcpneB i; Ka-
nofi rpynne nopon; OTHOCMTCÍI jiam-iMií npoaiiariiiiíiipoBainibni oópa3ep. ByKiioniioe o6o3na-
nenne, KOTopoe eny flaeTCíi, y;ue 3aKJiioiiaeT B ce6e ero xapaKTepncTnKy. EsimcTBenubiM 
yKa3anneM na cTpaTiirpac])iiTiecKoe nojiOH;eiiiie aM(|m6ojiiiTOB HBJIHGTCH TO, UTO MM Bbi;ie-
jiHOM B ocofíyio rpynny, oí>03iia<iacMyio SyKBaMH HS (Ta6.Ti. 3), rre aMc]ni6o."ionr.ie noponbi, 
KOTOpne BcipenaiOTCH Me>Kn;y cejiennnMii Moflpa n ^ a c r a B TaK na3LiBaeMBix rapMOiicKiix 
c.ioíix. 3TII C.TOII npenxTaBJífiiOT caMbrii Bepxunfi ropii30HT na.ie030i"iCKnx KpncTajiJiiľíecKiix 
caanneB; nx CTpaTiirpatpnHecKoe nojioníeiiiie B nacroHniee npeMír no^poCno ii3yxiaeTcn. 
ConocTaBJiemie conepwaniiH MHKpoaneMeHTOB B BTIIX, npejrno.TO/KnTe.ibno fíojiee MOJIOSBIX 
(fleiionciíiix), aMcJinSoniiTax c TeM, KOTopoe ycTanoBJíeno B aMfJmSojiriTax a p y n i x ofíjiac-
Tefi, naeT BO3MO>KHOCTB BBIHBHTB pa3nniry Memfly XHMIT3MOM 6onee pauHirx n 6ojiee no3-
HHiix npoayKTOB reocnHK.innajibnoro na.TeosoiicKoro Byjii;aíiii3Ma. 

nepBbrií Kpirrepnii — BBiaeJienne r p y n n no cooTiioinennio TeMHbix n CBerabix Koimo-
neiiTOB — flaeTcn, B OCHOBHOM, pacnpeaejieiineM l o p n u x nopoa no CTenenn Trnipcpepen-
nriaiiHH. K rpynne ,,B'' OTnecenbi nopo^bi c .\iai;ciiMa.'ibiii;iM coflepHMmieM aM(pn6ojia 
(ropiiGjieHflHTbi). B r p y n n y „AA" noMemeiiLi ocnoBHbie aMcfmôoJiiiTBi c OTiiomenneM 
aMipuílo.ia K no-TOBTibiM niiiaraM (HK.'iio'iaii :IIIII;;OT-UOH3I]T) paBHbiM B cpe^HeM 02:32. 
DTO nanGojiee pacnpocTpaiieHHan B Majtbix KapnaTax r p y n n a aMČfmóo.xiiTOB. ľ p y n n a 
raó6po-aMrpn6o;mTOB „GA", J I M KOTOpoii OTiioinemie aMcpnôo.mTa K nojieBBTM uinaTaM paB-
Ho 56:37, írMeeT Menbinee pacnpocTpanenne. 3axeM HfleT r p y n n a aMČjnióojniTOB „A", i;o-
Topyío xapaiíTepii3yeT OTnomenne TeMHbix KOMnoneiiTOB K CBeTJibiM paBiioe 52:43. IIo-
CJreaiTHH r p y n n a — raCopo (n.in nímmcTLie aMcDnóo.inTBi) „ G " BKJiio'iaeT B ce6n rnna-
fiiiccajTbHbie HHTpy3iiBbi, B03Hnminie B pe3yjibTaTe npoHBJíeíiiiii ocJnoJiiiTOBoro MarMaTii3-
iia u cpaBiinTCJibiio cira6o MeTaMopcpH30Baiiiibio; nx Bneapenne B KOMnneucbi n3Bep>Ken-
iibix nopofl npon3omjio necnonbKO nosjrnee. nop; BJinnnneM. MeTaM0pcpii3Ma TOCTB nx npe-
Tepne.ria cirabiiyio nepeKpncTa.7Jiii3aniiio — ao CTaniin n a r a n c i t i x aMcpnoojinxoB. Oino-
nienne aMcpn6o.ia K nojieBbm ninaľaM B BTOÍÍ r p y n n e 48:47, CM. Ta6.Tnrry 2 cpe^iinx aan-
Hbix H3 anaJiii30B. J\.na i;a>Kfloii rpynnbi B OT,o;ejibHOCTii nyjKiio GBI.TIO cocTaBiiTb Ta6jini;bi 
XHMHiecKoro cocxaBa, coflepHíannH MaKpoBJieweiiTOB B nopoflax n npiiBecTU nx njianiiMGT-
pnnecKne ana.nn3bi. 

MTOÓM roieTb B03MO/KHOCTB n3yLiaTb reoxHMniecKyio Miirpai;nio ajieMeiiTOB BO BpeiiH 
npon,eccoB MeTaMopt])n3Ma, MBI pa33eiinjin Bee npoaiiaJin3npoBaHHbie o6pa3]ibi (31 xroiii-
HecKiiií anajiii3 n 71 KOJimecTBennbiii cneKTpanbHbiň) Ha 4 rpynnbi B nopnaue B03pacTa-
lomero MeTaMopcJnisMa. Tpynnbi o6o3HaiieHbi 6yKBaMii Mi, M2, M3, M4. B r p y n n y Mi BOIU-
,'iu aMíJmóojioiibie nopo;(i.i 3niiMeTaMopcpii30BanHbie, B r p y n n y M2 — jie30MeTaMop(|m30-
BaHHbie, B r p y n n y M3 — KaTaMeTaMopipiisoBaviHLie n a n KOHTaKTOBO-nepnnjiyToniľiecKn 
MeTaM0pc(in30BaH]iMe. B r p y n n y M4 BKJiionenM nopopi,bi, npeTepneBinne anatpTope3 n.m 
ii3MeHenHbie xiiMiinecKH. 

Mbi peKOMeinryeM iipeacTaBiíHTb aHa.Tiii3bi nopoa B cpopMe Ta6.mii, BLipajKan aariHLie 
oKiiť.'iaMii, pacnpe,n,ejiHfl no OTae.'ibHbiM rpynnaM u noiiemaii n o ^ KaiKflHM xiiMiuieciaíM 

http://Ta6.mii
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anaJiiraoM njiannMeTpn^ecKnii 3HaJin3 nimepaJitHoro cociaBa. B Ka^iecTBe npnMepa npn-
BOflUM cocTaDJieHiiyio no 3T0ny n p n n n n n y Taójmiiy 1 fljiH r p y n n H aii$n6ojinTOB „AA". 

CpeflHHĚ XHMHTiecKHĚ H MHiiepajiLiiHií cocTaB oTflejiBHofi rpynnbi reoxHMniBCKii xa-
paKTepn.iyer ee B pe.io.M. Cpefluuii xioin^iecKHH corraii, Bbmiicjieimbiii: no jiaHHHM Bcex 
aiiaííHSOB, flaeT o6iu,yio ieoxHMiwecuyio xapaKTepiicTiusy reocniiKJiHHajibiioro MarMaTH3-
Ma. 3 T H cpejinne flamibie neo6xoflHMbi TJJM reoxiíMipiecKoir iiiiTepnpeTaiiiiii n e m n y npo-
iHM noTOMy, qTo flasyT BO3MO;KHOCTI> nponaBecTH no3iinee cpaBiieHiie co cpejpiHMii p;aH-
HMjin aira.ni30B no/jpÔHBix nopofl i ipyrnx o6jiacTeii. IIODTOMy MM peKOMeimyen cocTaBjíHTb 
TaCÍ:mnj>i cpoHinix jianiiMX 113 ana.TiisoB (CM. TROJÍ. 2). nofl'iepKimaeM, mo BcjiejjCTBiie 
pa3HOo6pa3HH ropiibix nopon; n BO3MO>KHBIX pacxoHíjjeiniä B pe3ynBTaTax anajiti30B, 
reoxiiMmecKiie anajiiiTHliecKiic namibre npiraeiiyT it OTHOCHTCJIBHO npaBiiJiMioMy npeii.-
CTaBJíenino TOJiBKo B TOM cjiynae, ecJiH KOJiiraecTBo ux ona^niTejiLiioe. CjieftOBaTejitHO, B;JIJI 
reoxiíMiFiecKoii iniTepnpeTan,ii]i cpe/jíme jiaiiiiLie 113 anajiii30B nMeiOT Ba>nnoe 3iraxieHHe, 
a KOJiimecTBO anajiH30B, 113 KOTopux onu BMCHHTaHM, 11 CTaTncTiwecKiiii cnoco6 ux 06-
pa6oTi;n oCr.iKiiOBeiino noKa3BiBaiOT CTeneiiB ToraocTn rooxnMiraecKoro onpeflejieiiiiH. 
IIooTOMy npH cpaBHeiiHH cpenjiHX iianHbix no OTaenfciiwM rpynnaM cneayeT npnniiMRTb 
BO BnHMairae na octioBaiiHii CKOJILKHX onpeiiejieinrií onu nojiyTeiiM. ECJIII aHajiii30B Be-
Miioro, o6m;nx BHBOJIOB riejiaTb Hejii>3íi. Korná pasirana B imcjie xiiMKraecKiix anajiH30B no 

OT/TOJIMIMM rpynnaM aMcpnSojiOBMx nopon; Ma;n,ix KapnaT 3iiaTiHTejiMiaH, pe3yjibTaTM 
cpaBirennii HX Me>Kfly coôoií ne MoryT CHiiTaTbcH paBHonenHMMn. Tai; O6CTOIIT, nanpii-
Mep, fleJio, Kor/ia MM cpaBiniBaeM Me>Kjiy coGoii pesyjibTaTM XHMimecKnx anajiii30B nopon, 
rpynn HS u AA 11 rpynn M2 11 Mi. 

Bo3iiiiKaeT Bonpoc ny>KHa JIH nna reoxiíMiraecKoii nnTepiipeTannn KOMnneKcoB ropnbix 
nopon. ncTpoxHMmecKaH xapaKiepncTiiKa, no3BO.imou;aH npoiisBecTii HX KJiaccHcpniíamiio 
no KOJiiľiecTBy MaKpoajiOMenTOB. Heno, T I O IIJIH reoxiiMiniecKoii iuiTepnpeTan,nn, iií.ie-
ioin,eii nnyio n,ejib, Tanan noTpoxiiMiinecKaH xapaKTepiicTni;a c cooTBeicTByioninMii ne-
pec^eTaMii n OTnecenneii nopon, K pasjíiunibíM KJiaccncpiiKaniiOHnMM rpynnaM ne HBaneTCH 
neoóxoniiMoii. reoxiíMHMecKoe ii3y lieiiiie ropiibix nopon. IIMCCT iiejiwo ycTanoBHTb 3a-
KonoMepiiocTb naxo;K,Tioiin>i MHKpoajieMenTOB H noponax. ľlpn STOM, onnaKO, neooxonimo 
pacnojiaraTb BO3MOHÍHO ÍÍÓ.II.IMIIM 'IHC.IOM naimi.ix o uojiii'iecTBe, B KOTopoM npencTaBJíeiibi 
rjiaBiibie jiHTOcpHJibnwe MaupoajieMeiiTbi, Tai; Kan nocJieri,HHO HBJIHIOTCH iiociiTeJiHMH MHO-
THX H30Mopc])HO npiiMeuiaiiHbix MiiitpoDJiCMCHTOB. IleTpoxnMinecKoe onpeflejieHHe, IÍO.IBIO 
KOToporo HBJíHeTCíi ncTpoxiíMiiHeciiaft KJiaccncj)H];aniiíi n Mimepajioro-xiiMUHecKafi xapait-
TepiiCTiiKa nopofl na ocnoBainni Bbi'iHCJiennii, npeflJioweirabix pa3JiiprauMii aBTopaMii 
(II ii r r JI u, 3 a n a p 11 u K 11 ii. O c a 11 n u AP-), ne mi.iíieTCfi o6fi3aTejibnbiM IIJIH H3y<iennH 

MiiKpoajieMeiiTOB B nopo^ax. MOTOIIOB neTpoxiiMiuiecKiix nepec^ieTOB Miioro, TaK HTO ec-
TecTBenno aaflaTbcn BonpocoM, i;aiaix cjieiiyeT npiiAep>KHBaTbCH H itaiíne Bbiroflnee Bcero, 
IITO6W cpaBiniBaTi, MO/Kfly co6oií pe3yjibľaTbi, nojiy lieiinr,io B paaiiwx CTpanax KapnaTO-
BaJtKancKoii acconnaniui. PeKOMenri;yeM ynoTpe6.:inTb ojjnoBpeMenno p;Ba MeTo^a — nepec-
Me'ľbt 3 a B a p n u K o r o 11 nepec ieTu H i i r n i i . HoKOTopbie ^incJiOBbie jiaHHbie, nojiy^ien-
iibie B peayjiBTaľe nepecyeTOB no 3aBapnn,KOMy n no HHJTJIH, MoryT 6biTb c ycnexoM ncnoJib30-
BaHbi fljrn rooxiiMiiliecKoi't iinTepnpeTaiínii. JJ,eiicTBiiTejibiio, Bejiiniiiny qz H n r r JI n n Be-
.HiiMiniy Q 3anapi[iiKoro MOKHO cmľaTb inriiiiKaTopaMti CToneiiii n,ii(:(xpepenn,iianuii Mar-
MaTHiecKHX nopoH IIJIH nonasaTejieM nx OCHOBHOCTH. 3 T H M H BeJiiPiiiiiaMir xoporno noc-
no.ii.aoBaTbcH flJiH rpa(]in>iecKoro ii3o6pa>Keniin Ko.ireóaintn KOJiiľiecTB MHupoajieMeHTOB 
— a nHorn,a n MaKpoajieMenTOB — c yBeJin^ieiineM n;m yMeiibineinieM ocnoBiiocTii nopofl 
(CM. p n e 8—10). 

OnpeacJieinie aMcpn6oJiOBbix nopojj; Majiwx KapnaT noi;a3ajio, *ITO, no KJiacciicpHKannn 
IIiuTjni, onu OTitocfiTCH K ra66poiin,iioii n jionKora66poHp,Hoii rpynnaM. Corjiacno KJiaccu-
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n o H c i i e n i m : 
ByKBM B cTOn6n;ax a n a j i u s o B 03Ha*iaioT r p y n n y , K KOTopoii O T H O C U T C H nopof la , a iiMeH-

H O : G — r a ó ó p o , G A — raGópo-aMtpnôoji i iTbi, A — aMcpn6ojinTti, AA — oenoBiibie aM-
cpii6ojiHTLi, HS — aiiípHÔojíHTLi rapMOHCKOĚ c e p n n , B — ropHÔJieHflHTH. BepxHHH nncppa 
B CTOJI6Ľ;G — nopHflKOBLiii HOMep aHajiH3a, H I C K H A H ( n p i i 'oyKBeniioM o o o s n a ^ e i n n i ) — 
CTeneiib u e T a i i o p i p i i s M a n o p o « b i (1 — coDceM cj ia6wii MeTaMopipii3M « o aniiMeTa.MopcpnaMa, 
2 — Me30MeTaMopcpii3M, 3 — KaTaMeTaMopcpii3M IIJIU c n j i L n a n npnKOHTaKTOBan TepMajib-
HaH nepeKpucTaji j i i i3au,HH, 4 — fliiacpTopea IIJIII xnMii l i ecKoe i i3MeneHHe. Uncjjpbi B CKOÓ-
Kax 03HaHaioT CTeneiib M e T a M o p i p i m i a AO i ia j ie i ie i iu i i , npiiBefleHHbix no,n; Lnnjpoi i 4. 

B HHJKHeii nacTH Taôjiinibi, rp,e npi iBef lenw n j ian i i i i eTpi i ' i ecKi ie a H a m w b i M i m e p a j i b H o r o 
c o c r a B a nopofl , 3iiaii „ n n i o c " 03HanaeT, ^ITO M H n e p a n Ha6.no,n,aeTCH B n e o o J i b m o M KOJIH-
LiecTBe, n c r o c o f l e p m a n n e B nopop,e n e nofl^aeTCH MiicnoBoiiy Bi,ipa>KeHino. I I p e o G a a ^ a -
l o m n i i MHHepaji o6o3iiaTiaeTC}i n e p s o i i ôy i tBoň e r o n a a B a H i w . 3 I W K „ i m i i y c " noi;a3biBaeT, 
qTO M i m e p a j i He 6 H J I o6napy>Kei[ B m n m p e . B e j n r a m i b i , i i 3 M e p e n n e KOTopbix 6bi.no n p o i i 3 -
Befleiio n a H O J I B H J K H O M , ciiaôjKeiiHOM B H H T O M n i i T e r p a T o p e , flanbi B MiuiJiiiMeTpax ( M M ) . 
OcTaJibHbie micppbi o6o3iiaHaiOT KOJIHTOCTBO T O W K , y c T a n o B j i c n i i b i x n p n n o M o i n n B j i e m p i i -
' iecKoro H i i T e r p a T o p a S J I B T H I I O P P a T e n o B . B c.To.iii>6u,e 61-P/AA n p i n s e a e i i b i c p e j n i n e ,n,aH-
Hbix ii3 aimjii i30B Bcex r p y n n O C H O B I I H X aMcjmfíojíHTOB. 

MecToiiaxo/KfleiinH H Ha3Baii i in nopop;, x m n i ' i i - c i ; n e aHanH3bi KOTopux s a i i M B T a S m m e : 
0 — ypa;niTOBb[fi aMcpnoojimr, c. IIe3UHOK, r o p a K e O e p a n n r ; 17 — ocnoBi ia í i n3Bep>KeiiHafi 
nopofla c j i i iTocpnsara i , c. ľ a p s i o í m a , K c e B e p y OT B B I C O T H ^ O J I H H K O B C K H H ; 36 — a.\icpn6o-
J I H T , c. IIe3HHOK, xojiM C T a p e ľ o p b i ; 39 — ra66po-aMcpn6o; inT, MecTopoJKaei ine aHTHMOHH-
r a ne3HH0K; 42 — ypajniTOBbiň aMcpn6o.niiT, c. FapMOHna, BbicoTa ^oJinHKOBCKnii; 47 — 
aMipEÓojiHT, c. P a x i a , K l o r y OT xojiMa B e j i t K a E a i n r . 50 — aMcpnóo.iiiT, c. ^ y o p a B K a , 
xojiM rjiaBbT-BpHHiiiTiie; 51 — cjiaSo nnTHncTbi i i aM(pnúo:niT, c. flyópaBKa, XOJIM TjiaBbi; 
52 — aMcpii6ojiiiT, BpaTi ic j iaBa, KaMenojioMHH B flOJinne B b i c T p n n a , 53 — aKTiiHOJiiiTOBbiii 
CJianen, c. JlaMa^i, i i o K n n y T a n KaMenojiOMna. 

(pniíai i i i i i 3 a B a p n n K o r o S T H nopoflbí na/jo oTHecTii n p e i i M y m e c T B e n n o K KJiaccaM V n V I , 
K r p y n n a M 19 H 23, p e a t e K r p y n n e 15. 3 T O MeJianoKpaTOBbie n o p o a w , HenacbinieHHbie i r a n 
cJia6o H a c b i m e H H H e KpeMiiiieM n *ipe3Bbi i iaiiHo SejiHbie mejio^iaMn. 

r iopef tncM K MPTOfly, KOTOpbiii J I H noJib30Baxracb, HTO6I>I jjaTB r e o x i i M m i e c K y i o u n T e p -
n p e T a n j n o KaapKOB aMcpii6oJiOBr,ix nopon; Maj ibix K a p n a T . 

J^ainibie x i iMiraecKnx a i i a n n a o B 31 o 5 p a 3 n a nopop; n K o m n e c T B e H i i b i e cneKTpajibi ibie 
aHajiii3bi 71 o6pa3D;a (AJIH HeiíOTopbix HMeiOTCH H xHMH^eoKne aHajiH3bi) 6BIJIII n e p e c T m -

TaHbl H3 CpOpMbl OKHCJIOB B IMieMeHTbl. 3 T H BejITraiIHbl npHBefleHBT B MHJIJIlIOHHblX flOJIHX 
— p . p . m, ( i m a ' i o roBopj ! B ipaviMax n a T o í m y ) :) . ie i ie in 'a u pacnoJiOKeHbi cor. iacHO y>Ke 
H3BecTHbiM HaM KpiiTepiifíM B Taój inubi OTflejibHbix r p y m i ( G , G A , A, AA, HS, B) n o CTe-
n e m i n;ncp(pcpeiiD;iiaH;nii, n o C T p a T n r p a i p n i e c K O M y noJioaceHrao n n o iiiiTeHciiBHOCTn MeTa-
Mop(pii3Ma. B Ka^iecTBe n p m i e p a HaHa T a ô j i n n a 3, c o c T a B . i e H n a n O,JUI aMcpiiôojTiiToi! n s 
rapMoiiCKiix cjioeB. 3 T H aMcJnóojinTbi o ô o s n a n a i O T c n ôyKBaMH H S . Cpef l ime Bejin' iniibi, 
Bbic.HHTaHHbie n o flamibiM xiiMircecKHx a n a j i n 3 0 B n o p o p ; Bcex r p y n n , np i iBeae i ib i B Ta6-
jinn;e 4. KoJi imecTBeni ib ie cooTHOineniiH Meniny Min;po3JieMenTajni n n x n30Mop$i ibiMii 
nocHTejiHJín — Mai;po3JieMeHTaMH — n o n a s a n b i B Ta6jinn;e 5, n p m e x i npriHHTa (popMa, 
B KaKoň o n n npeflCTaBJíeiibi B p a ô o T a x H o K o n t R c a n A .i n e H a 1953—1956 r r . 3 T H 
c o o T H o m o n n n MOŽKIIO i i3o6pa3nTB n r p a i J i n i e c K i i , CM. p n e . 1. 

H i i T e p n p e x n p y n KJiapKOBCKne n u c j i a , n e o ô x o f l m i o npocJien,iiTb 3aK0H0MepH0CTb p a c n p e -
HeJieniin OTfle.ibni.ix ajieMenTOB B pa3 i ib ix T n n a x aMcJniôonoBbix n o p o a . H a r a n f l i i o e npef l-
c.TaBJíeinie o p a c c e n u n n (pacnpef lCJieHiin) aneMeHTOB flaiOT rpacpHKn n rncTorpaMMbi ( p n e . 
2, 3, 4, 5, 6, 7, 8, 9). 

TncTorpaMMbi MoryT 6biTb cocTaBjíenbi n o j iorapnipMaM ' i n c e . i , Bbipa>Kaiomnx coaep>Ka-
HIIO sjieMenTOB, ii.iii npocTO n o Be.iu'iiiHaM, ;iaiiiibiM B p . p . m ( T / T ) . M M npiiaepjKHBaeMCH 
BToporo c n o c o ô a , TaK KaK OH ^ocTaTOHHO Haranf leH. B Ka^iecTBe n D m i e p a a a H a r n c T o r p a M -

http://6bi.no
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T a 6 JI H I ; a 2. Cpeaimň cocTaB pa3.iimiiMX r p y n n aMipHĎojiOBbix nopop, MaJiux KapnaT 
no flaum.iM XHMHHecKHx n ii.'iaitiiiieTpii'iecKiix aHa;iii3on 

SiO, 
Ti0 2 

A1,03 

F e 2 0 3 

FeO 
MnO 
MgO 
CaO 
Na.,0 
K 2 0 
H 2 0 " 
H 2 0 + 

P2O5 

CyMMa 
MIICJIO auajTii30ii 

AMCpuSoji 

rijiarnoivJia3 
nepa3Jio>K. 

rijiariioKJia3 
pa3J10>K. 

9nHflOT-Î OH3HT 

ManieTHT 
Ti-MarHeTHT 
IIIipiIT 

LJupKOJi, ana-
TIIT, JieiIKOKCeH, 

TiiTamiT 

ElIOTIIT 

OTHomeiiiie 
aJicJm6o.ua K 
no.'ienoMy 
iimaTy 

58—P 
G 

47,13 
1,03 

20,75 
1,74 
6,50 
0,09 

11,43 
6,20 
3,74 
0,50 
0,05 
0,71 
0,13 

100,06 
7 

48,75 

28,91 

19,90 

0,43 

2,32 

+ 
0,1 

48:47 

59—P 
GA 

47,55 
1,35 

17,23 
2,59 
8,85 
0,17 
9,44 
7,51 

2,80 
0,98 
0,10 
0,96 
0,17 

99,76 
/ 

56,59 

23,36 

11,16 

3,16 

5,24 

0,27 

— 

56:37,6 

50—P 
A 

47.25 
1,28 

17,95 
2,66 
7,94 
0,14 
9,43 
6,97 
3,54 
0,74 
0,28 
1,60 
0,14 

99,92 
7 

51,59 

13,08 

28,97 

1,50 

4,60 

+ 
— 

52:43 

61—P 
AA 

47.93 
1,13 

17,00 
2,50 
7,13 
0,19 

10,37 
8,50 
3,12 
0,75 
0,13 
1,03 
0,20 

100,04 
10 

62,51 

17,46 

11,15 

4,50 

4,24 

0,60 

0,50 

02:32 

PP 
62 

47,46 
1,20 

18,25 
2,37 
7,02 
0,15 

10,17 
7,30 
3,30 
0,74 
0,16 
1,08 
0,10 

99,96 
31 

54,86 

20,70 

17,80 

2,40 

4,10 

+ 
+ 

54,5:39,7 

63—P 
HS 

49,46 
1,29 

10,51 
1,37 
8,76 
0,19 
9,07 
8,53 
2,80 
0,93 
0,16 
1,04 
0,10 

100,25 
4 

64—P 
B ' 

46,83 
1,23 

16,95 
2,04 
7,73 
1,90 

10,11 
9,75 
3,07 
0,82 
0,14 
1,00 
0,22 

100,11 
5 

06'i.ncneniie oóosiia^ieiinit: 
58—P/G ľ p y n n a ra66pormnux nopoji; 
59—P/GA ľ p y n n a raG6po-aMcpn6ojinTOB 
60—P/A rpynna-aM(pn6ojiHTOB 

ľ p y n n a OCIIOBIILIX aMcJniGo.iiiTOB 
Cpejiniie g a m i n e 113 31 xiiiiimecKoro aHajiMa aMCpHÔonoBHX nopon 
ľ p y n n a aMcJmOojniTOB rapiioiiCKoii cepmi 
ľ p y n n a caMMX OCHOBHBIX a.wJmóo.iiiTOB jjp ropii6jien;iiiTOB 

6 P/AA 
62—P/P 
63—P/HS 
64—P/B 

HJDKHHH CTpo'iKa — Hiic.TO anajni30B, no KOToptiM BWMnraeHLi cpenTiiie BOJIIIIHIHI 
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rioHciieniiH: r — pa/inyc HOHOB no ApeHcy (1952); S/p.p.m. — npejj,e.Ti nyBCTBnieJib-
HOCTH KOJiiiliecTBeiiH0ro cneKTpajiBHoro aiiajinäa; 3naH0K „ — " B Taójinne noKaabiBaei, 
'ÍTO ojiejienT no 6LIJI o6napy>KeH jia>Ke KanecTBeniibiM cneKTpajitnwM aHajni30M. Kojin'iec-
TBa, B KOTopbix npeflCTaBjieHBi ajieMenibi, o6Hapy>Kei(Hbie TOJibKOKaliecTBeHHLiManajiii30M 
(Mo, Ag, Y, La), onperjejieiibi npn6;iii3UTejibiio B npeflenax ofliioro nopHflKa H o6o3iiaxienbi 
'iHCJia.MH, iiMeiom,HMH cjieflyiomee 3HaHeHHe: 1 — KoimeHTpaiiim HOHOB OT 10~4 jifi 10~3; 
2 — KoimenTpamiíi HOHOB OT 10 - 3 flo 10 - 2; 3 — KOHH,eHTpan,HH HOHOB OT 10 - 2 ,n,o 10_ 1. Xu-
MH'jecKne anajiH3bi nepecuiTaiibi na BecoBbie nponeimibie KOJinuecTBa ojiejieHTOB, B H -
pa>Kemibix B p.p.m. (r/T). 

B ociiOBy TaGjranbi nerjia CTpaTiirpacpiFiecKan npniiafljieHiiiocTb nopofl, o6pa3in>i KOTO-
pwx 6bi;m npoaHajiii3iipoBaiibi. 

MecTOHaxoH?AeHHfi n iiaiuieHOBaHUH nopofl: 7 — AMCJHISOJIIIT, ce/iemie ľapMOHHa, BH-
coTa ^OJIHHKOBCKHH; 17 — OcHomian nopo/ja c jiHT0cpH3aiin, c. ľapMOHHa, K cesepy OT 
BbicoTbi /],OJIHHKOBCKHH; 41 — ra66po-aiupn6ojmT c. ľapMOHHa, K ceBepy OT BHCOTU Ji,o-
JIHHKOBCKHH; 42 — ypajiHT-aiicpinjojiHT, c. ľapMOHHa, K ceuepy OT BMCOTM ,Q,OJIHHKOB-
CKHÍÍ; 63 — P/HS. CpeRiuie aarnibie H3 4 anajiH30B aMcpi-iSojniTOB rapMOHCKoň cepnii 
B p.p.m 3JieMeHTa; 8 — rpyÓ03epHiicTbiií aMipiióojiiiT c. Tapnoinia, BbicoTa JJ,O.TIIIHKOB-
CKHH. AMC|)H6OJI 60 %, HjrarnoKJia3 10 %, MarneTHT 10 % ; 15 — ľa66po-aM(pii6ojiHT, c. 
ľapMOHHa, BbicoTa AOJIHHKOBCKHH. A M $ H 6 O J I 53 %, pasjioKHBiuiincH nojieBoií runaT 17 %, 
[iepa3.rio>KiiBmniicH noJieBoii mnaT 18 %, jiarneTiiT 16 %; 19 — MeTa6a3iiT c jíHTOtproaMii, 
C. ľapMOHHa, KaMeHOJIOMHH C.TIU3 BblCOTbl 313 M. AMCpHÔOJI 70 %, tmCTIIHHO pa3JIO>KHBLUIlíÍ-
wi njtariiOKjias, imnrroT, cepHiTHT, KapSonaTbi; 22 — MeTaflnaOas c JiiiTOcpHsaMH, c. flyfio-
Ba. ripH6nH3HTejibHO 70 % ampii6ojia, njianiOKJia3bi JJOBOJIMIO cn.ii.no pa3j[OH<ni!-
nraecH, 3nHfl0T, H,OH3HT, niipoKceu H ÓHOTHT; 29 — AcpaiíHTOBMÍi aMcpn6o;iiiT, c. flyóoBa, 
jieciiH'iecTBO OyrejiKa. ripnojiH3HTejibH0 70 % aMcpněojm, MHOTO iionpospaHHbix Mnne-
panoB (MarneTHT), 35 — MarneTiiT-ampnoojiHT, c. ľapMonna. OKOJIO 70 % aiKpnôo.Tia, 
nepa3Jio}KHBiuniicH n.rcarnoKJia3, cepnuiiT, ivmoro MarnoTiiTa; 43 — ypajiinoBbiii aM<pn6o-
JIIIT, ceBepnee c. flyGosa. OKOJIO 70 % aMcpiiôona, pa3Jio>KHBmnecH njiarH0KJia3bi, xJiopiiT, 
MHoro MarneTHTa; 44 — AM<J>H6OHHT, C. ľapMOHHa, XOJIM JIOJIIUIKOBCKHH. npn6jiH3HTe.Tb-
FIO 73 % aKTHHOJíHTa-ypajiiiTa, 35 % nojieBbix mnaioB, 13 % nonpospa^Hbix MHHepanoB, 
ÚHOTIIT; HS-Sp — CpeflHee coflepwanne MHKpoaneMeHTOB B o6pa3n,ax, IJ,JIH KOTopwx 6biji 
cjjejian TOJibKo cneKTpajibHbiH anajin3. 

HS' — Cpeflnee correp/Kanne MiiKpoojieMemoB, BbraicjienHoe na ocnoBaHiiii Bcex aHajin-
30B, noMememibix B TaÔJiHHe. 

© © 
10l W-i 

G' GA A AA P1 HS! B' M; M<? M', M\ G' GA' A' A A' P' HS' B1 M', M'. M', M[ 

Pne. 1. ľpa<pHliecKoe ii3o6paH;enne COOTHOIIIOHUÍÍ Me>Kfly MHKpo3JieMeHTaMH n iiai;po:)jr.c-
MOiiTaMii no cpivuniM .'unim.i.M ana.TiisoB paa.Tiľiiibix TIIIIOB an(pH6o.noBbix nopojt Majibix 
KapnaT 1 = V. 1000 Mp. 2 = V. 1000/Fc, 3 = Ni. 1000/Mg, 4 = Co. 1000/Mg, 5 = Co. 
1000/Fe, 6 = Cr. 1000/Mg. 7 = Cr. 1000/Fc, 8 = Ba. 100/K, 9 = Ca. 1000/A1, 
10 = Sr. 100/Ca. 

http://cn.ii.no
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T a 6 JI ii n a 4. Cpe^ime KJiapKH MaKpo- u MEKpoajieiueHTOB pa3.'mxiHbix r p y n n aiicpiiúo-
JIOBLIX nopoii Majitix KapnaT 

noHciieniM 6yKBeniiijix o6o3Ha*ieHHH K cpeflHHM flaHiibiii ana;in30B ;;ain.i B Taíí.i. 2 n 3. 
AnocTpocp 3a GyKBajni 03iiaxmoT, HTO cpenune iiamibie Bbic^iHTaHbi na ociiOBaiiini íicex 

aiiajni30B nopo;i, cooTBeTCTByiomnx rpynn. Hncjia B cTOJi6u,e 62-PP jiBrmiOTcn cpejnnisiii, 
BtiiincJieiiHLiMH na ociiOBainin 31 xranraecKoro aHa.Tiwa o6pa3noB, fljiH KOToptix cflejian 
H cneKTpajiMibiň anaJiH3. 

B CTO.Ti6n,e P P ' Ráno cperniee coaepmanne MirepoDJioMeiiTOB, BbictinTaiiiioe na ocHonainni 
71 cneKTpajitnoro aiiajni3a ainipHÔOJiOBbix nopo;n; Ma.itix KapnaT. 

Si4+ 

Al 3 + 

Ti 4 + 

F e 3 + 

M g 2 + 

Fe 2 + 

M n 2 + 

Na+ 

Ca 2 + 

K + 

p5+ 
G a 3 + 

Cr 3 + 

y3+ 
Ni 2 + 

Co 2 + 

Cu 2 + 

Zr 4 + 

Sr 3 + 

Y 3 + 

Sr 2 + 

Ba 2 + 

N ° anajiii30B 

58—P 

G 

220 000 
109 000 

6 000 
12 000 
37000 
51000 
700 

28000 
82 000 
4000 
500 
5 

181 
214 
75 
40 
36 
65 
42 
26 
251 
142 

7 

G' 

5,5 
220 
281 
93 
44 
50 
81 
36 
30 
265 
144 

7+5 

59—P 

GA 

222 000 
91000 
8 000 
18000 
45 000 
69 000 
1343 

21000 
67 000 
8000 
700 
8 

297 
308 
147 
42 
43 
128 
33 
33 
181 
196 

7 

Ga' 

6 
261 
332 
167 
43 
50 
115 
32 
33 
168 
181 

7+10 

60—P 

A 

221000 
95 000 
8000 
19 000 
42 000 
62000 
1 057 

26 000 
67 000 
6 000 
600 
6 

248 
300 
108 
42 
58 
87 
28 
26 
235 
136 

7 

A' 

6 
279 
292 
113 
44 
49 
107 
34 
31 
235 
136 

7+8 

61—P 

AA 

222000 
90 000 
7 000 
18000 
51 000 
55 000 
1450 

23 000 
74 000 
6 000 
900 
8 

402 
344 
143 
49 
39 
167 
30 
29 
261 
83 

10 

AA' 

7 
370 
319 
199 
48 
42 
169 
32 
30 
228 
126 

10+16 

62 
PP 

221000 
97 000 
7 000 
17 000 
44 000 
59000 
1 137 

24 000 
73 000 
6 000 
700 
6 

282 
291 
118 
43 
44 
111 
33 
28 
232 
139 

31 

pp. 

6 
282 
306 
143 
44 
47 
118 
33 
31 
224 
146 

31+39 

Ma paBiionepno paccenmioro (pne. 2, 6, 8) n HepaBHOMepno paccenHHoro (pne. 4) DJie-
MeiiTa. 

Cnoco6 paccefíHHfi ajiexienTOB B nopojiax MO>KHO HarjiHRHO H3o6pa3HTb n p n noiioinn 
rpacpHKOB pacnpeflejieniiH (pne. 3, 5, 7, 9), OTKJiaiibiBafl no BepraKajiraon ocn KOJimecTBO 
cooi'BeTCTByioniero BJienenTa B CTOJI6IIKH, npeiicTaBJíHioiniie pa3JiniHbie THHBI aM(pn6ojio-
Bbix nopO;i;. B CBoeň coBOKynnocTn 3TH CTOJiônKn o6pa3yiOT njiomajib, Ha KOTopoií no 
noJiOHíenmo TOTCK MO>KHO onpeiiejíHTb 3ai;oHOMepHOCTb paccenmin OTjieJibiibix ajieneHTOB 
He TOJibKO B npeflenax cooTBeTCTByioninx TnnoB nopofl, HO n B p a s m r a m i x r p y n n a x axnx 
TimoB, i ianpnuep B rpynne HinJxpepeninipoBanHbix n B rpynne neTa.\[opcpn30BaiiHbix 
nopofl. Ha naninx rpatpiiKax CTOJiônKii cjieBa cooTBeTCTByiOT nopoiiaM, pacnpeaeJieniibiM 
no CTenenn flncpcpepenn,nan,Hii (yBeJiiraiiBaKmiencji OCIIOBHOCTH), cnpaBa — B nopnflKe ycn-
jieHiiji jieTaMopcpnsMa. ECJIH coesimiiTb npoeKiinn TOxieK cpefliiero co;tep>KaHnH a.iejienTOB 
B pa3JinliHbix Timax nopofl (onn o6o3iiaMeiib[ KpecTiiKajín n KpyjKKaMn) r p y n n t i jjncptpepen-
unpoBaimbix n.'in rpynnbi MeTajiopcpii30BaHiiMX, TO HCHO BimHa 6y,n,eT TeH^eimim yBeau-
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EyKBoň M B cTOJiSnax o6o3Ha*ienbi r p y n n t i nopop; (cneKTpanBHHH anaj im 71 o6pa3na, 
H3 Koropwx 31 npoanajiu3iipoBam.i u xiramnecKn), pacnpejiejiennLie no CTenenu n xa-
paKTepy iieTaMopcpii3Ma: Mi — c;m6o MeTaMopcpiMOBairatie HJIH 3-nHMeTaMoptpH30BanHLie 
aMcpiiGojioBwe raóSponjiHLie nopojjLi, Mz — M030iieTaMopcpH30BaHHMe aMČpHÔojioBHe no-
po^i.r, M3 — KaTaMeTaMopcpH30BaHHLTe (CHJILHO nepeKpHCTaJiJiH30BaHHBie nop BJinanaeM 
Bi.icoKoií TeMnepa'rypti) aMcpnôojiiiTBi, M4 — aM<|ra6ojiOBLie nopojiH, npeTepneBiune JIH-
a<pT0pe3, HJIH XHMHxieCKH ]I3JieiI0HIIMe. 

Hncjia iiHHíiieíí CTpoxiKH nop CTOJi6naMn — KOJiinecTBO anannsoB, na ocHOBannn KOTO-
ptix 6LIJIO BLiCTiiTaiio cpeanee coflepHtanne luniipoaneneHTOB B nopo^ax pa3Jiirantix 
rpynn. 

63—P 
HS 

Í31000 
S7000 
8000 
10000 
51 000 
68000 
1500 
21000 
05 000 
8000 
700 
8 

509 
281 
150 
52 
52 
135 
21 
33 
252 
229 

4 

HS' 

8 
435 
288 
164 
52 
51 
109 
24 
30 
221 
226 

4+4 

64—P 
B 

í 19 000 
89 000 
7 000 
14000 
50 000 
60 000 
1450 

23 000 
72 000 
7 000 
1000 

7 
374 
354 
144 
48 
52 
124 
35 
34 
240 
103 

5 

B' 

6 
271 
426 
205 
51 
50 
116 
33 
35 
167 
111 

5+6 

Mi 

'21000 
102 000 
7000 

14 000 
39 000 
63000 
094 

25 000 
71000 
7 000 
608 
6 

160 
259 
89 
44 
29 
83 
41 
30 
212 
85 

7 

M'j 

5 
136 
320 
94 
44 
42 
79 
38 
29 
291 
103 

7+5 

M 2 

227000 
93 000 
8 000 

18 000 
46 000 
58 000 
1 340 

31000 
61000 
5 000 
600 
7 

452 
331 
154 
42 
49 
114 
24 
22 
264 
79 

5 

M'2 

7 
390 
331 
157 
48 
57 
156 
29 
26 
231 
140 

5+5 

M, 

121000 
94000 
7000 

15 000 
49 000 
54000 
1205 

23 000 
77000 
6 000 
802 
9 

320 
294 
132 
46 
47 
128 
31 
30 
232 
163 

13 

M'g 

8 
302 
280 
187 
44 
40 
122 
32 
30 
212 
146 

13+16 

M 4 

i 19 000 
94000 
6000 

21000 
41 000 
57 000 
1000 

25000 
42 000 
7 000 
783 
7 

228 
315 
104 
38 
42 
134 
37 
29 
209 
103 

6 

MV, 

0 
275 
329 
154 
42 
54 
134 
33 
32 
219 
153 

6+13 

l iennn HJIH yMeroniennfl KOJimecTBeHHoro co/iepjKaHHH pa3Hi>ix ajieMemoB B TOH H Hpy-
roii rpynnax. B Ka^iecTBe npni iepa MLI jiaeii rpacpHKH paccejiHiin Co, Ba, Ni, Y. 

n o rpaipmtaM paccenniiH (pne. 3, 5, 7, 9) H oco6eHno no rpaipniíaiu 3aBncHMOCTH KOJIH-
MecTBa MHKpoDjieMeiiTOB OT OCHOBHOCTH nopoji HJIH KOJiHiecTBa Mg B nopo,n;e (pne. 10, 11, 
12, 13) MO>KHO CyflHTb O paBHOMepiIOCTH HJIH HCpaBHOMepHOCTH paCHpejieJieHHH 3JieMeHTOB. 
HoBiia^iiiTejitiioe paccefrane njieiOT Co, Cu, Sc, Y, Ga, F; 6oJiiniee, paBiiOMOpnoe paccennne 
— Ni, V, Sr, coBepnienno nepaBiioMepnoe — Cr, Zr, Ba. 

OcoCoro BHHMaHHH 3acjiy>KiiBaeT Bonpoc coflep>Kanu« ajtejienTOB B ropuLix noponax 
B 3aBHCHMOCTH OT KOJIHieCTBa MaľHHH H OCHOBHOCTH HOpOJI, H3MepfleMOH BejIHÍHHOH Q 
3 a B a p ii n K o r o HJIH MOjiHcpimnpoBaHHOH BCJiipniiioH JI a p c e H a (1/3 S i + K ) — 
( G a + M g ) . 

OntiT noKasbiBaeT, HTO n p n cocTaBJíeHnii rpacpintOB cna6o jinipipepeHHnpoBaHHbix nopo^ 
yjio6no noJii>30BaTbcn semi'iuiion qz H n r r j i n, n p n 6ojiee 3HatinTejii>Hnx pacxoíKjieHiifix 
B xHMiriecKOM cocTaBe — Bejin'innoH Q 3aBapHn,i;oro; n p n pajie jiHcpcpepeminaTOB OT 
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T a 6 JI n D; a 5. Cpe^nee cooTiiominie MaKpo- n MHKpoajieMeHTOB D pa3Jinxiiibix r p y n n a x 
ajupiióo.iOBbix nopofl Majiwx KapnaT 

n o a c H e m m K o6o3HaHeHiinji CTOJIÓIIOB CM. TaOjiimbi 2 n 4. 
CnocoQ Bi>ipaHíeiiiin cooTnonieniiií 3aiiMCTB0BaH ii3 paóoT HoKOjiBHca n Ajijiena 1953—1956-
B npejinocjieiineii CTpo îKe Taó.iiinbi jianbi BejiiFiniibi Biia,oii3MeneHHoro HoKO."ibp,coM 

Ga . 1000/A1 
Cr . 1000/Mg 
V . 1000/Mg 
N i . 1000/Mg 
Co . 1000/Mg 
Sc . 1000/Mg 

Cr . 1000/Fe 
V . 1000/Fe 
Co . 1000/Fe 
Sc . 1000/Fe 

Sr . 100/Ca 
S r . l 0 0 / C a + K 

Ba . 100/K 
Fe/Mg 

Co/Ni 

( y S i + K) — ( C a + Mg) 

Q 

G 

0,04 
4,83 
5,72 
2,00 
1,06 
1,14 

2,86 
3,39 
0,63 
0,70 

0,30 
0,29 

3,46 
1,7 

1,1 

—42 
-44,70 

G' 

0,00 
5,94 
7,59 
2,51 
1,19 
1,00 

3,49 
4,46 
0,70 
0,60 

0,32 
0,31 

3,6 
— 

0,8 

GA 

0,08 
6,55 
6,79 
3,24 
0,92 
0,71 

3,41 
3,54 
0,48 
0,40 

0,26 
0,23 

2,41 
1,9 

0,4 

- 3 0 6 
-10,56 

GA' 

0,07 
5,80 
7,38 
3,71 
0,96 
0,71 

3,00 
3,82 
0,49 
0,40 

0,25 
0,22 

2,26 
— 

0,4 

A 

0,06 
5,90 
7,14 
2,57 
1,00 
0,70 

3,08 
3,73 
0,52 
0,35 

0,34 
0,31 

2,22 
1,9 

0,6 

- 3 0 
-13,05 

A' 

0,06 
6,64 
7,95 
2,69 
1,05 
0,81 

3,44 
3,6 
0,54 
0,42 

0,35 
0,32 

2,27 
— 

0,0 

AA 

0,08 
7,83 
0,70 
2,78 
0,95 
0,60 

5,50 
4,71 
0,67 
0,41 

0,35 
0,32 

1,93 
1,4 

0,5 

—45 
-12,23 

AA' 

0,08 
7,25 
6,25 
3,90 
0,94 
0,60 

5,07 
4,37 
0,66 
0,41 

0,31 
0,28 

2,10 
— 

0,4 

_ 

P 

0,06 
6,4 
6,6 
2 7 
0,98 
0,62 

3,7 
3,8 
0,6 
0,43 

0,3 
0,3 

2,3 
1,7 

0,0 

—38 
-12,60 

P' 

0,06 
6,41 

6,9b 
3,25 
1,00 
0,71 

3,7l 
4,03 
0,58 
0,43 

0.33 
0,el 

2,43 
— 

0,5 

_ 

ociioBHbix pfl Kiicjibix MO>KHO Bocnojib30BaTBCH KOBcpcpnniieHTOB Jlapceiia, KaK STO ne.iaioT 
B CBOHX paôoTax 1953—1956 rr . HoKOJibjjc n AnneH. Ilproiepbi TaKiix 3aBiiciiMOCTeii n;aiOT 
rpacpiiKH 10, 11, 12, 13. OHH noKa3biBaioT, HTO y>Ke Ha yqacTKe neôojibnioii pa3HiiHbi B Be-
jiiniimax Q (OT —5 no —20), OTJiaraeiibix Ha ropn30HTajibHyio oct, co/jepjKaHne HeKOTO-
p u x DJieMeiiTOB (V, Ni, Cr) B03pacTaeT c yBejraraemieM OCHOBHOCTH nopo^, a p y r n x (Sr, Cu, 
Y, Sc) — ne ii3JieHHeTCH, TpeTbiix (Zr, Ba) — yneHtinaeTCH. IlHTepecno npocjieaiiTB 3a-
BuoiiMOCTb Me>Kjiy KoniraecTBOM CTpoHiriiji n KOJiimecTBOM KajiBHHH B nopojiax. Miioro-
tiiicjieHiibie naHHbie 06 3TOM npiiBOflHT K. K. T y p e K H a H II II. JI. K y JI B n (1956)). He-
OÓXOAIIMO noaTCKHyfb, MTO rpacpHKH ;I.ISI rpynnw nopon, cpaBHiiTejibHO Mano orainaioimix-
CH jipyr OT npyra cBoeä OCHOBHOCTMO (cTeneiiBio nncpiJiepeHmianiiii), — aiicpiiôojíHTonue 
nopoflbi Majibix KapnaT mieiiHo TaKOBbi — sieHee neTKn H HCHBI, l e n rpaipiiKH pana Bojiee 
jincJHpepenniipoBaHHbix nopofl. 

BbľiHCJieiiHbie naMH KJiaprni pa3JinxiHbix BJiejieHTOB TpeôyiOT cpaBneHnHcnpnBOHrmbiMn 
B jíHTepaType naiiHBiMH o xnMinecKOM H MimepajibHOM cocTaBe noaoOnbix nopoR. B Ta6-
jiim,e 6 naiio cpaBiiemie cpefliiero xiiMiwecKoro cocTaBa nopos Majibix KapnaT co cpeflini-
MH KjiapKOBCKiiMii "TOCJiaMii ojiexienTOB p;pyrnx OCHOBHMX nopo^;. 

CpaBHiiTe.ibHoe my^ienne aM$n6ojiOB£ix nopofl Majibix KapnaT noKa3biBaeT, ITO couep-
H;aniie 6ojitniniiCTBa npeflCTaBJíeimbix B nnx BJieneHTOB HaxoflHTCH B npep,ejiax oôbnHbix 
JI/ÍH ocnoBimx nopoa. HanSojibnnie OTKnonennH no cpaBHemuo c oObranbui cpeflHHM co-
aep>Kanneii B nojipSiibix nopojiax naôniojiaioTCíi y Cu, KJiapK KOToporo óojiee HOM BuBoe 
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H AjuieiiOM KOBcpcpunneiiTa JlapceH ( T Si+K) — ( C a + M g ) , o6o3Haxiaiomero nepeiiacti-
menHocTt HUH iieflOCTaTO'inyio nacBimeuHOCTB nopoat i KpeMiieKiicJioToii. B nocjieflueň 
CTpol[Ke TaOjiimi.i noiiemeiiBi BejiiraniBi Q, BBicniiTaiiHBie no cpepuyjie 3aBapnn,Koro 
Q = S — (3a + 2c + b). TpacpiraecKoe H3o6pa>KeHiie BejnixiiiH TaSjíniiBi 5 npeflCTaBjíeno na 

pne. 1. 

HS 

0,09 
9,9 
5,4 
2,9 
1,00 
0,40 

6,5 
3,6 
0,67 
0,27 

0,30 
0,30 

2,9 
1,5 

0,4 

- 3 1 
-7,76 

HS' 

0,09 
8,53 
5,65 
3,22 
1,02 
0,46 

5,58 
3,69 
0,67 
0,31 

0,34 
0,30 

2,83 

0,4 

— 

B 

0,08 
6,3 
6,0 
2,4 
0,8 
0,59 

5,1 
4,8 
0,6 
0,47 

0,3 
0,3 

1,5 
1,2 

0,5 

—51 
-16,38 

B' 

0,07 
4,59 
7,22 
3,47 
0,86 
0,56 

3,66 
5,70 
0,69 
0,44 

0,23 
0,21 

1,59 

0,4 

— 

Mt 

0,06 
4,1 
6,6 
2,3 
1,1 
1,05 

2,1 
3,4 
0,6 
0,53 

0,3 
0,3 

1.2 
1,9 

0,8 

—30 

Mi' 

0,05 
3,5 
8,2 
2,4 
1,1 
0,97 

1,8 
4,1 
0,6 
0,49 

0,3 
0,2 

1,5 

0,8 

— 

M2 

0,08 
9,8 
7,2 
3,3 
0,9 
0,52 

5,9 
4,4 
0,6 
0,32 

0,4 
0,4 

1,6 
1,6 

0,4 

—27 

M2 ' 

0,08 
8,5 
7,2 
3,4 
1,0 
0,63 

5,1 
4,4 
0,6 
0,38 

0,4 
0,4 

2,8 

0,4 

— 

M3 M3* 

0,09 
6,5 
6,0 
2,7 
0,9 
0,63 

4,6 
4,3 
0,7 
0,45 

0,3 
0,3 

2,7 
1,4 

0,6 

—47 

0,09 
6,1 
5,7 
3,8 
0,9 
0,63 

4.4 
4,1 
0,0 
0,46 

0,3 
0,3 

2,4 

0,4 

— 

M4 

0,07 
5,6 
7,7 
n " 

ó\9 
0,90 

2,9 
4,0 
0,5 
0,47 

0,5 
0,4 

1,5 
1,9 

0,4 

— 3 

M4 ' 

0,06 
6,7 
8,0 
3,7 
1,0 
o,so 

3,5 
4,2 
0,5 
0,42 

0,5 
0,4 

2,2 

0,3 

— 

HH>Ke ycTaiiOBjíeHHoro B n n o r p a a o B BI M (1962) Ta6n. 6. B MeHBnieä CTenemi STO OTHO-
CHTCH K Meflii E ôapiiio. K.iapKH xpoMa H Baiia^im ni.mie cpe/iniix. B CBH3II C 9THM cne-

fl.voT OTMOTiiTB, *ITO B jiiiTepaType npHBOfliiTCíi iiejiajio flaiiiiBix o co,n,ep>Kaíniii, cooTBeT-
CTiiyioineM nameMy oiipefleJiennio n oramaiomeMCH OT npiiHíiTiioii cpe^neii BeninnmBi 
KJiapna. Tai; nanpi inep cojiepHtaiiiie ranním B aiucpiiSoJioBBix nopo^ax MajiBix KapnaT 
3iiaiiiiTejiBHo iiHJKe oôi.ranoro KnapKa STOTO ojiemeiiTa B OCHOBIIBIX nopo^ax, ITo/ioÔHBie Ha-
nuiM cpeftinie Be;iiľiinn,i (7, 4 p. p. m.) npHBOflHT j\.nn raS6po T o JI B p, ra M H n; T. 

KaK y>Ke 6BIJIO CKasano BBin.ie, Miirpanmo MiiKpoejiejiciiTOB BO BpeiiH npon,eccoB Me-
TaMopcpii3Jia MO/KHO ycTanoBm'B, pacnojiaran anaJin3Bi no rpynnaM B cooTBeTCTBnu co 
CTeneiiBio flii(pcpopenmian;iiii n MeTaMopcpii3Jia, Kau OTO BHHHO na rpacpiiuax paccenunn 
3jieMeiiT0B (pne. 2, 5, 7, 9). Hnc.ioBBie naniiBie n rpacpíľiecinie ii3o6pa>Kemm noKasi.iBa-
íOT, MTO MOTaMopipii3M ne BBi3Baji ci;ojibKO-iiii6yn;B 3iia>inTejiBiioií Miirpaunu MiiKposjie-
MeiiTOB. ITcKOTopBie npii3iiaKn noBBiniennH coa,ep>Kannn 6apnn na6nioaaiOTCH B nopoflax 
no coce;(CTBy c rpannTOM, XITO BBi3Bano CIIJIBHBIM KoiiTaKTOBBiM MeTaMopcpii3MOM (CM. pne. 
5) ii iiaxoflHTCfl, no-BiiflUMOMy, B CBH3H c yBejiiraenneM coji,ep>KaHH<i Kaním n pa3BnTiieM 
SnoTiiTa B CIIJIBIIO MeTaM0p(pn30Baniii,ix aM(pn6ojiHTax. B oCineM >Ke B Ma.iBix KapnaTax 
MOTaMopcpn.iM ne BBi3Ban CKOJibKo-nu6yaB 3iiaxraTejiBHBix n3MeneHHH aMcfm6ojiOBBix no-
poa: xiiMiniecKiin cocTaB aMípiióoniiTOB HO^ITH TOT ;ne, HTO HeMeTaM0pcpii30BaiiiiBix 
ra66po, ana6a30B n Gasa.iBTOB. 3TOT cpaKT npeflCTaBjinoT i iniepec, Tan nan B jiniepaType 
cpaBiiinejiBiio Ma.TO aannbix, OTnocfímnxcH K onpeaejieHHio KjiapiíOB aincpnoojiHTOB n jie-
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Ta6a3iiTOB. ITeaocTaTO^no BniixiamiH y^ejifi.iocB n Bonpocy Miirpanini ajienenTOB B ycJio-
BHHX ne oienB HHTencnBnoro penioHajiLHoro MeTamopcpn3Ma H nepnnjiyTonimecKoro KOH-
TaiíT-MeTaMopcpii3Ma, no^oGnoro TOMy, KOTopBiii njieji mecTO B MajiBix KapnaTax. 

ConocTaBJíenne anami30B aMipii6ojiOBBix nopofl rapMoncKoň cepmi c aHajiii3aMn apyrnx 
aivicpiiSoJiiiTOB B oSnacTH MaJitix KapnaT Cflejiano c nejitio ncnojiB30BaTB KJiapKii fljin pe-
memiíi CTpaTnrpacpn^ecKiix BonpocoB. Pe3yjiBTaTBi 0Ka3ajiiiCB nojiO/KiiTenBiiBiJiii — OHn 
noiía3aji!i, HTO aMcpii6ojiiiTM rapiioHCKOH cepmi oTJimaiOTcn neKOToptiiin cneniicpiríecKn-
MH nepTaMH. TaK Kan OHH npe^cTaBjiaioT co6oři o^iem ocHOBHLie THHBI, HX Jiynme Bcero 
cpaBHiiBaTB o caMBiMii OCHOBHBIMII ajupn6o.iiiTa.Mn u ropno6.TeHfi,nTaMii (TUH „B") Ma.'iux 
KapnaT. AMcpnôonnTtt rapMOHCKoií cepnn OTjin^aiOTcn HCKJiiOHHTejiBHO BBICOKHM cojiep-
HíanneM xpoMa —i 435 p. p. m.; y npyrnx nanSonee OCHOBHLIX nopop; MajiBix Kapnax OHO 
cocTaBjíneT 271 p.p.m. HnTepecno OTJieTiiTB, TITO aiicpnoojinTBi rapMoncKoii cepnn co-
3ep>KaT 3naTiHTejiLHO Meníme CKaH^HH (24 p. p. m.), îeM, B opevněn, ocTajiBiiBie aMtpuSo-
noBBie nopojiti Majitix KapnaT (33 p .p .m.) , necMOTpn na TO, HTO oTJiiniaioTcn BBicoKnM 
coflepníanneM i i a r a m . Coflep^anne 6apnn B aiicpnoojiHTax rapMoncKoň cepmi (226 p. 
p. m.) naMHoro Btinie cpeRHero, BticxiiiTaHHoro n3 flaiiHBix 71 aHajin3a, KOTopoe Btipa-

T a 6 JI nn, a 6. ConocTaBJiemie coflepKamiH sjieMeHTOB B OCHOBHBIX nopo^ax B p.p. m. (T/T) 

Si 
Al 
Ti 
Fe+3 

Mg 
Fe+2 

Mn 
Na 
K 
Ca 
P 

Ga 
Cr 
V 
Ni 
Co 
Cu 
Zr 
Sc 
Y 
Sr 
Ba 
Rb 

1 

221 000 
97 000 
7 000 

17 000 
44 000 
59 000 
1 137 

24 000 
73 000 
6 000 
700 

6 
282 
306 
143 
44 
47 
118 
33 
31 
224 
146 

2 

240 000 
87 600 
9 000 

85 000 ( + Fe+2) 
45 000 

2 100 
19 400 
67 200 
8 300 
1 400 

18 
200 
200 
160 
45 
100 
100 
24 
20 
440 
300 
45 

3 

16 
120 
240 
82 
38 
110 
100 
43 
21 
200 
225 
22 

4 

17 
220 
220 
110 
39 
72 
100 
37 
— 
300 
280 

noHcneHnn: 1 — AftupnooaoBBie nopoflw Ma.nBix KapnaT no I^auôeny — K y n i o (nacTOH-
m a n paSoTa) 2 — Cpeflniie BejiiMiiHLi co,nep>KaHHH BneiienTOB B OCHOBHBIX nopo^ax no 
BnnorpafloBy B p.p.m. (T/T) . Cpeanne n3 RaHHtix, onySaiiKOBanntix JJ,O 1962 r. 3 — Co-
flepHMHiie MiiitpoajieMeHTOB jiiia6a30Boro CTanflapia Wi (3. CTHBenc n nP- I960). 4 — Co-
flep/Kamie 3JieuenT0B B p,naóa3ax OnTapno, cpejinne 113 jrarinBix 57 aHa.Tin30B (<řep6epn H 
flP- 1953) 

http://ajupn6o.iiiTa.Mn
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HtaeTcn HHcppoií 146 p p.m., IIJIH cpe/inero caiit ix OOHOBHLIX nopoa; — 111 p . p . m. 
MiiKpoajieMeiiTBi laHKe CBHHeTejibcTByiOT o neKOTopoii cnenrnpniHOCTH OCHOBHLIX Marsia-
Tmiecitiix nopofl rapMOHciíož cepun, o TieM ne flaeT Tanoro HCHoro npeflCTaBjiennH H3y-
l e n n e MaKpoajieMenTOB npoana.T[ii3iipoBaiiHbix xHMimecMi nopojj. HeirocTaToraocTbio 
npoBefleraioro cpaBHeHHH HBJIÍIOTCÍI TO, XITO TOCJIO iiMeBmnxcn B Hanieii pacnopnaíennH 
anajiH30B aMcpn6ojiHTOB rapMOHCKOĚ cepira 6MJIO 3iiaxniTejibHO Meranie anajiii30B nopoa 
ocTajrtiToii ^acTH M a n u x KapnaT. HecMOTpn Ha DTO, npHBefleniibie jjainibie iioitasbiBaiOT, 
wo iiMeioTCH mnpoiuie BO3MO>KHOCTH Hcnojib30BaTb reoxiíMino fljiíi CTpaTiirpacpiiii, XITO 
ocooemio Ba>nno, Korfla HeT OKaMenejiocTeii. 

22 
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Pne. 2. TncTorpaMMa coflopiitaniiH KoCajibTa B aMipHÔojioBbix nopojjax Manbix Kapnax. Ilo-
ncireiiHe: Ha ropraoHTajibiiyio ocb iianeceno coflep>Kaiine sjieMeiiTa B p. p. m., na Bepra-

KajiBHyio — KOJin^iecTBo cjiyyaes. 

Puc. 3. TpacpHK paccenmiji KoSajib-ra B aMcpn6oJioBi,ix nopo^ax Majibix KapnaT. ITofiCHe-
iiiie: KpocTiiKn n Kpy>Kiai cpe^H ToieK — cpe/unie BeJiiFiniibi 113 aiiaJiiisoB no oTjiejib-
nBiM rpynnaM. Coe/i,iinnioui,an nx JIHHHJI noi<a3biBaeT Tena;enn,iiio yBejiiraonHfi HJIH yMonb-
inennji coflop>KaiiHH 3JieMeiiTa B pa3Jiirani)ix Tiirrax nopoji;, o6pa30BaBiriiixcn B pe3yjitTaTe 
a,ncpcpepeiiiiiiannii 11 Me'raMoptpusMa. KpecTniai oSosnanaioT cpefliiee coB,ep}Kanne B Tex 
rpynnax aMcpnóoJiOBi.ix nopoji,, B c-roji6nax KOToptix na Taííji. 4 3a GyKBaun CTOHT ano-
CTpocp. Hm-epocno conocTaBiiTb Kpiroi.ie rpynnbi nopofl — npo/iyKTOB ninpcpepeiiniiairHii 
;ieBoií lacTii rpatpima, rp;e OCHOBHOCTB B03pacTaeT OT rpynm.i G K r p y n n e A A, c KpuBBiMii 
rpynnbi MeTaMopcpii30Bannbix nopon; npaBoň MacTii rpacpm;a, rfle OTiiejibHbie THHBI pa3-
Memeiibi B nopfi;n;e ycmieimn jieTaxioprpii3Ma (B03pacTamie CTcneira MeTaMopdpiraMa OT 
M I K M/r) Ha BepTiiKajibnyio oci> OTKJia,n,biBaiOT KjiapKíi pasjíHTObix 3JieMeHT0B B p. p. m., 
na ropii3onTajibiion pa3iieinaiox CTOJiňiibi pa3jra*iiibix TIIIIOB aMcpii6ojiOBLix nopofl Majibix 

KapnaT B nopn;n;e B03pacTaioiu,en OCHOBHOCTH HJIH cTenenn MďaMop(pH3Ma. 

Pne. 4. TncTorpaMMa coaep/Kainin fiapnn B ajicpnóonoBwx nopo^ax MajiLix KapnaT. IIo-
acnonne CM. pne. 2. BIIJIHO, ^ITO pacceHiuie 6apnn B nopo^ax HOBOJIBHO HepaBiiOMcpiioe. 
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Pne. 5. ľpacpHK pacceflHHíi 6apiiír B aMcpnGojiOBtix nopo^ax Mantix KapnaT. no/icnenne 
CM. pne. 3. BHHHO, HTO KJiapKH SapiiH yrsejimniBaiOTCíi c ycHJieHHeia CTenenn MeTajiop-

cpiisMa ajKpiiSojiOBbix nopo^. 
Pne. 6. TiiCTOrpaMMa coflepjKaHHH niiKejín B aMcpnoojic-Btix nopo^ax Majii.ix KapnaT. IIo-
ncHenne CM. pac . 2. BiiflHti p;Ba nitna, cooTBeTCTByiomnx rpynnaM nopoa SoraTtix aiiipn-

60JIOM H.TII OKHCJiaMH jKeJie3a 11 ocoôenno nnpiiTOM. 
Pne. 7. rpatpHK paccenmiH iíHKejín B aMipnôoJioBLix noponax Majibix KapnaT. rioHCHeiinH 

CM. pne. 3. 
Pne. 8. TncTorpaMMa coflep>Kaniin HTTpiiH B aMepHÔonoBHX noponax MajiHX KapnaT. 

noHCHeniiH CM. pne. 2. 
Pne. 9. TpatpiiK pacceminH HTTpiifi B aMtpnôonoBHx noponax Mantix KapnaT. iJOHCHenne 

CM. pne. 2. 
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^ITO KacaeTcn Kojpieflannoro (cnnreHeTiraecKoro) opyneneniin MajiHx KapnaT, KOTopoe 
HaxofliiTCH B reneTn^iecKoň CBH3II C HCCJie^OBaHHtiMH naMii asicpnoojicrabíMii nopoflamu, 
HrtTepeciio OTMeTiiTb, HTO KJiapK Mejjii B iinx n flBa pa3a Menbine, ^iesi B noT(o6Htix OCHOB-
Hbix iioponax (CM. TaSjí. 6). 9THM 06'MicHfieTCfi no'iejiy mipirroBoe opy^eneinie Ma.ibix 
KapnaT n e iwieeT xapaKTepa Meaeiiociioro, XOTH y noňofínoro Tíma — cniireneTmecKoro, 
npoTepneumero MeTaMopcpH3M — oGorameinie KOjraejiaiiOB Mefltio MOHÍHO 6HJIO 6ti O>KII-
flaTb. 

Hayieinie iniKe:iH n Koôa.ibra, co;;ep>Kam,iixcíi B aiicpnôojinTax n n n p i n a x Tai<nx KOJI-
liea,aiiHbix MecTopoKfleHiifl, HCHO nowasLinaeT, HTO reoxHMiiiecKne íiccjieflonaiiiifi n onpe-

flejiemie KJiapKOB HMCIOT Ba>Kiioe 3iia lieinie flJiíi peuieimn BonpocoB reHeTimecKoií CBH3II 
opyfloneniiH c MarMaTH3MOM. 

G MOTajuioreiieTHiiecKoii TOHKII 3peiniH HiiTepecno Tai;?Ke npocJieaiiTb coaep>Kanne HH-
i;ean H aiicpiiSo.TOBbix nopcflax. ľ e r e M a H cxiHiaeT (H MM MOHteM 3TO noflTBepflUTb), *ITO 
no KO.-iiľiecTBy HHKejiH H Ko6a:ii>Ta MWKIIO cyrj,inb o reiieTiraecKnx ycnoBiinx inipiiTOBoro 
opy^eiieuiiH. Eby'ieniie niiKe.nH n KOÚa.ibTa, KOTopbie B n n p i n a x Majmx KapnaT ÍIBJIHIOT-

500 
pom 

200 

Sr -a ( 

S a - a < 

aJ'B 

a fi fl 

Pne. 10. PpaipHK coflepwaniiH CTpoimiiH H 6aprm B 3aBiiciiM0cxn OT OCHOBHOCTII rropojy,!, 
HF,ipa>i;oinioř'[ BeJiiraniioň 3aBapnnKoro. BH«HO, *ITO coflopHtaiiiie 6apim nospacTaeT c 
yMenbiiieiineM OCITOBHOCTII. CTpomnri'i no npofinjineT Tai;oii TeHfleiinmi B iiiľľepBaJiax 
Q = —5 n Q = —20. noHcnemie: Miic.na B i;py>Ki;ax — cpeftinie flantibie anajin30B pa3JiiiH-
iii.ix TimoB nopoT( (G', A', AA', n T. ;[.), KOTopi.ie tpiirypiipyíOT B Ta6.Trune 4 B c'To.iSqax 
c anocTpcxpOM. B rpacpHKe flaiio coaepwaniie Miii;po;).noMOHTOB TOJibKO H.TIH TGX o6pa3ii,OB, 
HJIÍI KOTOpwx iTiieeTcn nojiiiwii xmui'ieciaiii ana.Tiis, BCJieftCTBiie liero TOMKH Be.iiPinn 
G', GA', A', AA', KOTopbie npejjCTaBJimoT co6oii cpeflime, BH^HCJieHiiwe na ociionannu 
6o.Tbinoro KOJin'iecTBa aHajimoB, ne Bcer^a iiaxo^íiTcn B ijeHTpajibiioft qacTH ncwiji TO-

>iei;, n3o6pa>Kaiomnx naiinbie ana.ni30B pas.Tiľinbix oópa3ii,oD. 
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Pne. 11. ľpaipiiK coflep>KaHHH HHKenn H Ko6ajn>Ta B 3aBncnM0CTii OT OCHOBHOCTH nopo^ti, 
BLipaHíetiHofi BejiHHnHoií Q 3aBapnH,Koro. IIoHCHeHiie CM. pne. 10. TOLIKU oTflentHLix aHa-
JIH30B cpaBHHTejibiio MaJio pacceHHti, ocoGenHO y Ko6ajitxa. Ccflep>Kanne HHKejia nneeT 
i'enfleiiii,Hio B03pacTaTB n p n yBeJiHieiinn OCHOBHOCTII nopoflti, co,n;ep»;aHiie Ko6ajiBTa HOH-

TH He II3MeiIHeTCH. 
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Pne. 12. TpaípHK coflep>KaHHH Cu, Y n Se B 3aBiicnMOCTii OT OCHOBHOCTH nopoflti, Btipa-
meiraoů BeJiiriHHoĚ Q 3aBapmiKoro. ItoHCHeHHe CM. pne. 10. TaK naií pacceamie ToieK 
coijepffiaHHH nanHLix sjíeMenTOB He3Ha*niTejiBHoe, oi;a3ajiocB BO3MO;KHBIM pacnono>KiiTB 
OJIHH nap; flpyrnM Tpn caMOCTOHTejibHBix rpaipíma c oflHoii o6in,eň ropn30HTajiBHoii OCBIO. 
T O ^ K H coňep>KaHH5i Bcex Tpex aneMenTOB HMeiOT BectMa noxo>Kee pacnojiožKeHne, H B p;aH-
HOM HHTepBane Q TeHneHHrin noBtimennH min noim>KeHim nx coflep>KaHHH ne na-

6jiiop;aeTCH. 
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CH MHKpoaJiejieHTaMH, noKa3HBaeT, ""no ypoBeiib (cpou) HIIKOJM D a r a x mipuTax 3iia*in-
Te.iwio Bbinie, 'io.M B n p y n i x MecTopo>nrj,eHii/ix 3anarj,Hbix KapnaT (Tejina, CMOJIHHK) 
I*. Boofímo B ceflnueHToreHHux i;oJilieflaHiibix 3aae>Kax Bcero Mnpa. 3TOT cpai;T O Ô M C H H -
CTCH cpaBHiiTeJiBHO BHCOKHM (143 p.p.m) KJiapKOM HHKejiH aMípuSoflOBbix nopojí Ma-
Jibix Kapnaľ; n ecjin 3TOT Knapií H.ecKOJiM<o mi/Ke TOTO, KOTopbiň npmsofliiT BimorpaflOB 
;J.TÍI ocHOBiibix nopon; (160 p. p. m.), TO OH .'iiia'iirreJiHio BLIIIIO corj;ep>Kaiinfi iim;e;[ii B 5a-
3anbTe Wi (82 p.p.m) n ,ona6a3ax OiiTapno (110 p.p.m.) . EC.TII npiiiiíTTb BO BHiiManne, 
"To caMHMH pacnpocTpaneHHMMn aiícpnSojioBHMH nopoflaMH Majibix KapnaT HBJIÍIIOTCH 
nopo/n.i Tiina AA, T. I>. ocnoBHbie UMIJHIOOJIIITM, KjiapK KOTopHx paBCit J90 p.p.m., TO cra-

noT jiciTbiM, xrro 3TH nopoflbi n nopoaiiBumii nx reociiHKJiHHajibHbiii ocpnoJiiiTonun Mania-
TII3JI, MOrjIII 6bITb HCTOHHHKOM HHKejiH, COftep}Kam;erOCH D ÄOBOJIWIO 3Ha'lIITejtbHOM KOJIH-
"lecTBe B r n i p m a x Ma.itix KapnaT. Cpe^iice c03cp>KaHne HHKCJIH B rmpiiTax 0,168 %, T. e. 
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Puc. 13. rpac{)inc coflepHtaHHH Sr, V, Ni n Co B 3aBiiciiMOCTii OT KOJiiniecTBa Mg, BbipaíKeii-
itoro B ÍO.IO' p.p.m. riosicHenne: na ropii30HTanbiiyio oci, OTKJiaflbiBaeTCH KOJIIITOCTBO 
Mg B 10.103 p.p.m., na BopTiiKajibnyio — KoninecTBennoe co,oep}Kanne namibix DjienenTOB 
B p.p.m. Hncjia B Kpy>Ki;ax — cpeflime Aamime auajiiiuoB Ta6jinn,bi 4. BHRHO, TITO npo-
xoflnmne *iepe3 noiiTpanbiioe none JIHHHH, KOTopwo coertnimioT TOHKH cperjnero co^ep-
>i;annn paccMaTpHBaeubix O.TOMCTITOB, SwcTpo BOCXOIJ;ÍIT — 3a HCKJiionem-ieM nooaJiBTa — 
upit yBeJiH'ieHiur KOJinneCTBa Mg. 1\HR cocTaBJíeimn rpa$HKa B3HTbi flaniibio, OTIIOCÍI-
miiecn To.ibKO T; Ten o6pa3u,an, KOTopbie npoana.Tiinnponanbi xnMiraecKiT. 113 cpeflHiix Be-
jiirinn, cpnrypTipyionuix B Tafí.TTino 4, ncnojiB30Baiibi TOJibKO Te, KOTopbie naxoflHTCH 
B cTO.TÔuax OTae.Tibiibix TímoB nopofl, oôosna^ieHHbix anocTpocpoM ( C , AA' 11 T. a .) . Mai;-
ĽHsiajibHoe pacccRHne HEJIHOT xpoji, TOHKH KOioporo 603 KaKoro 6 H TO ne SLTJIO nopnfliía 

paaôpocanbT no BCOÍÍ Taf).Tnme, Tai; HTO Tpy^no nafiTn ijeHTpa.ibnoe no.ie. 
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1680 p.p.m. retieTiniecKan CBJi3b nupiiTOB c OCHOBHBIM reocmiKJiiinajibubiM ByjiKamia-
MOM noATBep>KflaeTCH, cjieflOBaTeatno, n OTIIM cpaKTOM. 
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