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iarpaMu TpeH/IiB aTOMHUX CITiBBI/THOIIIEHb AK 3acCib
XiMivHOI KJIacudikaliii MeTacoMaTUTIB

(IIpedcmasaeno waenom-kopecnorndenmom HAH Yrpainu O. M. Ilonomaperkom)

Buxaadeno memodorozivnuti nidxrid i enepuie 3anponorosano diazpammi 3acobu xaacudixayii
MEMACOMAMUNHUT NOPI0 34 TIMIYHUMY Tapaxmepucmuramu. Poboma micmums dopmyaio-
sanHA Kame2opils (06’exm, npedmem i kpumepii) Kiacu@inayli MEMACOMAMUMIS | NOKA3AHO
iz eidminnocmi 6id kKamezopil kaacudirayii 2ipcvrur nopid twoi npupodu (memamopdivnu,
mazmamuynux mowo). Hasederno memodury nobydosu diazpam ma wa KOHKPEMHUT NPUKAGIGT
noKa3ano iT npaxmuure 3acmocysarta. Busnaueno eumozu 00 8xidnux daHUT Ma 6KA3AHO Ha
0OMENHCEHHA Y BUKOPUCTNAHHT 3ANPONOHOBAHUTL KAACUPIKAUITHUT dia2pam.

Y 6a30BUX TeoJIONYHUX HayKaxX PO pedoBHHHUI CcKiaj (merporpadisi Ta HeTposIorisi) yI0CKO-
HaJIeHHs Kiacudikariiit ripcbKux mopim Mae mepiinodeprose 3uadens. Hapasi baraTopiunuit moc-
BiJI y I[bOMY HAIIPsiMi 3HAUIIOB BiIOOpaXKeHHS B y3arajbHIOIYNX pobOTaxX, fKi MalTh CTATYyC
Mi2KHAPOTHUX ab0 HAIIOHAJLHUX JOKYMEHTIB, HAIPUKJIAJ TAKUX, IO CTOCYIOTHCS €HIOTCHHUX
nopiz [1-4|. Ananis naykoBux ny6oikaniii mokasye: B 4aCTHHI, Ji€ OLHHUCYIOTbCS METACOMATHYHI
[IOPO/IH, PIBEHb OJHO3HAYHOCTI, Y3r0/[?KEHOCT], TIOBHOTH Ta, OOIPYHTYBaHHS 3aIIPOITIOHOBAHUX KJIa-
cudikaliif TOMITHO ITOCTYIIAETHCS TUM, SIKi PO3PO0JIEH] i MMPOKO BUKOPUCTOBYIOTLCS JIJIsT OCA-
noBux, MeramMopdiunux Ta MarmaTudHux nopixg [5]. Ileit BUCHOBOK TOBHOIO MipOIO CTOCYETHCS
HO/IiTy TOPiJ 3a XiMidHIMEu BaacTuBocTsaME (jasi — ximiuna kiaacudikaris). B nimomy kracudi-
Kallil METAaCOMATUTHYIHUX ITOPIJ TPAIUIIIHO IependadaioTh BUALIEHHST TAKCOHOMIYHUX OMUHUIID
3a XIMIYHMMHU O3HAKaMW: KHCJIOTHI, JIy?KHi, OCHOBHI, KaJli€Bi, HATPI€Bl, KAJbI[IEBI MeTacoOMaTH-
tu 1, 2|. TIpore noci BijicyTHI 3araabHO TPUAHATI METOMOJIONTYHI MiAXOAM Ta KIMbKICHI KpuTepil
JJIsl BCTAHOBJIEHHSI TUX Kuacudikamifinux migposaiiis (moxibuo g0 kiacudikaniinux tabiauib
abo jiarpaM Jyisi MarMaTHYHUX [OPiJ).

Merta pobotu — po3pobka MeTo0J10ril XiMivHOT Kiracudikallil MeTacOMaTUIHAX TOPif 38 110~
TOMOTOI0 KJtacudiKaIiiuux miarpam, IPUHIUITN TO0YIOBU SKUX IPYHTYIOTHCA HA eMITIPUIHUX 3a-
KOHOMIPHOCTSX XIMIYHOI'O CKJIa/ly METACOMATUTIB 1 Ha TEOPETUYHUX I0JIO?KEHHSX PO 1X ITPUPOJLY.
Posriisinemo 6a30Bi 1MOJI0YKEHHS MOy METACOMATUTIB 38 IX XIMIYHUME XapaKTePUCTUKAMU.

06’exm kaacudirauii memacomamumis. 5K i st ripCbKUX MOPIiJT IHITOTO TOXO/IZKEHH],
06’ekToM Kiracudikarlii MeTaCOMAaTHUTIB € IPOAYKT BiITOBIIHOTO TOPO/IOY TBOPIOBAIBLHOIO MIPOIIEe-
cy. 3rilHO 3 TEOPIiEI0 METACOMATUYIHOI 30HAJIBHOCTI [6], mMpu MeTacoMaTos3i TaKuM IIPOJLYKTOM
€ MeTacoMaTHYHA KOJOHKA — CYKYIHICTb 1IOpij (IapareHe3uciB), 10 PO3MINLYIOTHCS B HEBHIN
HOCJIJIOBHOCTI Ta yTBOPIOIOTHCSI B PE3yJIbTATI B3AE€MOJIIT PO3UMHY 1 TIOPOJM 38 [IEBHUX YMOB (3Ha-
YeHHsI TeMIIEPAaTypu 1 THCKY, CKJaJl BUXiJHOI mopojau i jirouoro posunty). Tob6ro 06’ekT Kia-
cudikallil METaCOMATHUTIB, IO MPUAMAETHCSA B IILOMY IIOBIJIOMJIEHHSI, BIJAPI3HSIIETHCs BiJ 00 €KTIiB
Kyacruikarii mopia iHIIOrO MOXOIKEHHSI.

Kpumepii ma npedmem TimiuHot kaacu@ixauii memacomamumis. [3oxiMivni mo-
poan (Marmarudani, Meramopdiuni) KaacudiKyOThCs 38 XIMIYHUMI XapaKTePUCTUKAME 1H/MBi-
JIyaJIbHOI MOPOJIM, siKi BKa3YIOTh HA XiMiUHI BJIACTHBOCTI CyOCTPATy, 3 SKOI'O Il IIOPOJa Y TBOPIO-
Basiacb. Hampukias, Bucokwmit Bmict SiOg B MarMaTuUuHIN TOpOJI BKa3ye Ha KHUCJIOTHI, a JIyTiB
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HA JIyKHI BJIACTUBOCTI po3iiaBy. TakuM 4YMHOM, JUCKPETHI MeKi BMiCTy KpeMHe3eMy i JIyriB
y 130xiMiyHI#l MOPOJI € KPUTEPisIMH IMOJLLY IOPiJ 3a KHCJIOTHO-JIY?KHUMH XapaKTepPUCTUKAMU
BHXiJIHOTO cyOcTpary. XiMidHi BJACTUBOCTI METACOMATHYHUX 10D/l BUSHAYAIOTHCH SK XIMIYHUM
CKJIAJIOM BUX1JIHOI opoau (cy6erpary), Tak 1 XIMIiYHUMU BJIACTHBOCTSIMU METACOMATHIHOIO PO3-
quny (duoiny). Ocranniii GpakTop € BUpimIaJbHIM y TOMY PO3YMIHHI, 0 3aJ€KHO BiJl CKIIAILY
cybcerpary min jgiero (Ioiny 3 MeBHUMHU BJIACTUBOCTSIMU YTBOPIOIOTHCS METACOMATUYHI MOPOJIH
pI3HOIO CKJIaJy, siKi MalOTh OyTH BiJIHECEHHMH [0 OJHOIO KJacudikariitHoro miaposmiay. Or-
Ke, TIpeJIMeTOM XiMiuHOI Kiacudikarii MeracoMaTuTiB € XiMiuni BiaacTuBocTi po3uuny (JuB. Ta-
koxk [1]), a me cyberpary, sik 1ie npuitHsTo Jyisi i3oxiMiunux nopi. [Ipore Biactusocti MeTaco-
MaTHIHOTO PO3YUNHY HE BU3HAYAIOTHCA 0OE3MOCEPEIHBO 3 XIMIiYHOTO CKJIALy iHAWBIAyaabHOI Me-
TACOMATUYHO! TTOPOJIM, 3BaXKalOuW Ha Te, IO 11 CKJIaJ 3aJIEYKUTh TaKOXK BiJ[ CITIBBITHOIIEHHS
KOMIIOHEHTIB y Buximnomy cybcrpari. [ls ocobuBicTh CKIa Iy METACOMATUYIHUAX MOPIJ IIOXOAUTD
i3 BKaszaHol Buie Teopii (6], a TakoK 3 y3arajabHEHHsI JOCBIYy 3 JIOCJIKEHHSI PEYOBHHHOIO
ckiaty Meracomaruris. Tak, y pobori [1] korcraryersbes, mo kiaacudikaniiini rakcorn (cTocos-
HO XIMI3My) y BUIIQJIKy 130XIMIYHUX HOPiJ 6a3yI0ThCs Ha TPUHIMIL Ge3repepBHOT 3MiHM XiMIYHOT
XapaKTEePUCTUKN, & POSMIPHICTH IUX TAKCOHIB € AUCKPETHO0. [IjsT MeTacoMaTHUTIiB pO3MipHICTH
TaKCOHIB XimMiuHOT Kiacudikaiil € Bekroproio [1]. Ile o3navae, mo kiaacudikariis B MexKax TaKco-
HY BUKOHYETBCS HE 3a YUCJIOBUM 3HAUYEHHSM XIMIYHOI XapaKTEPUCTUKHU, & 3& CIPIMOBAHICTIO 11
3MiHM. 3BaXKardu Ha MPUIHATE BU3HAYEHHsT 00’€KTa KJaacu@ikalil MeTaCOMATHTIB, KPUTEPIsIMU
ximivnol Ktacudikarllii MarTh OYTH TaKi XapaKTEePUCTUKHY, siKi IOKA3YIOTh HAIIPSIM 3MiHU (BEKTOD
abo TpeH]|) XIMIYHUX XapaKTEePUCTUK I[OPIiJl, 10 CKJIAJATh METACOMATUIHY KOJIOHKY. B 1pomy
oBiToOMJIeHHI 3a KpuTepil xiMiuHOl Kracudikalil METACOMATUTIB TPUIMAIOTHCS TPEHIU 3MiHU
CITIBBIJTHOITIEHh ATOMHUX KIJIBKOCTEN XIMIYHHX eJIEMEHTIB y MOpOoJax, MO CKIAJAI0Th METACOMa-
TUYHY KOJIOHKY (Tabs1. 1). Y KoHTeKCTi 1iel poboTH TPEHJIOM € CIIPSIMOBaHe PO3MIIIEHHsI TOYOK Ha
JiarpamMax y KOOpJMHATAX aTOMHHUX YaCTOK XiMidHUX ejieMeHTiB. llosoykeHHs mOvaTKOBOI TOU-
KU TPEH/Iy BU3HAYAETbCS CKJIAJOM CyOcTpaTy, a KiHIEBOI — CKJIAJOM MOPOJH EHTPAIBLHOI 30HH
MeTAaCOMATUIHOI KOJIOHKH.

Sk maxconu Timiwnoir xaacudirauii meracomarutis Tpaauniiino [1, 2] npuiiMaioTbes
KUCJIOTHICTb—JIy2KHICTh Ta KaTioHHa creriajizamis. CaMe 1l XapaKTEPUCTUKU PO3UUHIB BU3HA-
JalOTh 3MiHY XIMIYHOTO CKJaJIy IHOPiJ YV MeTaCOMATHIHUX KOJIOHKAX BHACIIOK B3a€MOJil PO3-
YUH — TOPOJIA.

Jis kracudikarlil MeTacOMATHUTIB 38 KUCTOTHO-IY2KHUMA BJIACTUBOCTSIME JIIOY0I0 PO3IUHY
BUKODHCTOBYBAJIM TPUKOMIIOHEHTHY OapuiieHTpuuHy Jiarpamy (A Ha puc. 1) y KoopauHATax,
KOXKHA 3 SIKHX BU3HAYAETHCS CYMOIO ATOMHHX 4acTOK (X;) XIMIYHUX eJIeMeHTIB, 0 MaloTh pi3Hi

Tabauys 1. Ilpuitnari Bu3HadeHHst 6a30BUX Kareropiit ximiuxol kiiacudikalii MeTacoMaTHTIB y IOPIBHSHHI 3
BIJITOBIAHUMEU KATEropisiMu JjTsd i30XIMIYHUX TOPiT

Kareropit Iloponu
XiMivHOT
kuracudixarii MeTacOMaTHYHI izoximiuni (Marmarnasi, Meramopdiuni)
O6’ekT MeracomaTrrnyna KOJIOHKA InguBinyansaa ripcbka mopoma
IIpemmer XiMiuHi BJIACTUBOCTI METACOMATUIHOTO XimivHi BJIaCTUBOCTI cybCTpaTy
pO3YuHY
Kpurepiit Tpenau 3MiHU CITIBBiHOIIEHD ATOMHUX YucsioBi 3HaYEHHS XIMIYHUX
KIJIBKOCTeN XIMIiYHHUX €JIEMEHTIB y IIOpoJiax, XapaKTEePUCTUK iHIWBiAyaIbHOI IOPOIH

10 CKJIQJAaTh METACOMATUIHY KOJIOHKY
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KHUCJIO0THO-Ty2kHI Baactuocti: I — Si, Ti, Al (enemenTu 3i cJIaOOKUCTIOTHUMHU i aMDOTEPHUMEI
Baacrusoctsivu ); 11 — Fe, Mn, Mg, Ca (enemenru, 1mo marorh ocHoBHI Biactusocti); 111 — Na,
K (yxui merann).

BinminaocTi XiMiYHUX BJIACTHBOCTEN BKa3aHUX I'PYIl €JIEMEHTIB 3YMOBJIOIOTH X MOBEIIHKY
i jiero posumHiB pizHOl kucstorHocri [1]. Tak, y maupsivi Big Buximnol nopogu (cy6erpatry)
J10 TIOPOJM B IEHTPAJIbHINl 30HI METaCOMATUYHOI KOJOHKHU PeaJli3yIOThCd TaKi 3aKOHOMIPHOCTI:
il JI€10 KUCJIOTHUX PO3YMHIB HA AJIOMOCUJIKATHI MOpPOAM BMicT ejeMmeHTiB I-1 rpymnu 36i/ib-
IIyE€THCs, a B pa3i /il JIy>KHUX PO3UNHIB 3MEHIIIYEThCA; BMICT ejeMenTiB 11-1 rpynu 30i1bImyernhes
BHACJIJIOK B3a€MO/IIT 1IOPiJ 3 HEUTPAJILHUM PO3YMHOM, & B pa3l KUCJIUX PO3YMHIB — 3MEHIIY€ETh-
ca; emementu III-7 rpynu HagXOmATh v BUXIIHY HOPOMY 3 JIYXKHUMU PO3UYMHAME, 8 BHHOCITHCS
KHACJIOTHUMU. TaKuM YMHOM, CIPIMYBAHHS TPEHJIA 3MIHU XIMIYHOTO CKJIALY MOPiJT y KOOPIMHATAX
XSi+Al+Ti— X Fe+ Mn+Mg+Ca—XNat+K BKasye Ha KHCIOTHO-JIy?KHi BJIaCTUBOCTI PO3YMHY, IO JIi€ Ha
cybcTpaT, CTBOPIOIOYHN BIJIIOBIIHY METACOMATUYHY KOJIOHKY.

Binaecennst MmeracomaTuTiB 10 KaacuikaIifitHUX MApO3IiIiB 38 KATIOHHOIO CIEIliaIi3alliero
PO3YMHIB IPOTIOHYETHCS BUKOHYBATH 3 BUKOPUCTAHHSM TPUKOMIIOHEHTHUX OAPUIIEHTPUIHIX Jiar-
pam (muB. B it B Ha puc. 1) y koopauHarax, 1o BU3HAYAIOTHCS ATOMHUME YacTKaM# abo CyMO
ATOMHHMX YaCTOK XiMigHUWX ejieMeHTiB, siki Bigaeceni jo II-1 # I1I-1 rpyn. CupsmyBanust TpeHIa
3MiHM XIMIYHOIO CKJIay IIOPiJ Ha Jiarpami B KoopAuHaTaX XNa—XK—XFetMntMgtCa MAE BKa-
3yBaTHU HA HATPIEBY, KAJIIEBY ab0 JIy2KHO3EME/IbHY KATIOHHI CIieria/izaliil po3vunny, a Ha maiarpami
B KOOpAUHATAX XFetMn—XMg—XCa Ha 3a/1i30MaHIraHOBY, MarnesiajbHy abo KaJbIieBy KaTioHHI
criertiaJizariii.

Ximiunuli ckaad cybcmpamy BU3HAYAE TTOJIOKEHHsI TOYATKOBOI TOUKU TPEHJA HA Jiiar-
paMax B KOOpJIMHATAX ATOMHUX YaCTOK, & TaKOXK BIUIMBAE Ha PO3MIIMEHHS TOYOK TPeEH[a, dKI
BINOBIAIOTH CKJIATY TOPiJ y 30HAX METAaCOMATHUYHOI KOJIOHKW. BUXONAYN 3 IMOJIOYXKEHHS, IO
CIIPSIMOBAHICTH 3MIHM XIMI9HOTO CKJITy TOPiJ y METACOMATUYHIN KOJIOHITI BU3HAYAECTHCA XiMid-
HUMU BJIACTUBOCTSIME JIIIOYOT0 PO3YMHY, & He CKJIaJIoM cybeTpary, Ha Jiarpamax (aus. puc. 1)
XIMIYHUHN CKJ/IaJ1 BUXIJTHUX TIOPiJT YMOBHO MMPUHAMAETHCSA TAKUM, JI€ TIOYATKOBI TOYKNA PO3MIIIYIOTh-
csl B IIEHTPl TPUKYTHOI GapuiieHTpudHol Jiarpamu 3 koopaunaramu X; = 1/3 (X; — Besmuunm,
110 € KoopauHaTaMu jiarpavu). Toxi 3miteni dbirypaTuBHi TOYKH CKJIa/Ly METACOMATHIHUX TTOPI]
HaOyBaIOTh KOOD/IMHAT:

(X)) =X/ +AX,  AX;=1 XD,
ne AX; — 3MilleHHs -1 KOOD/MHATH,; Xio — aToMHI YacTKH (CyMmu) XIMIYHUX €JIeMEHTIB, sKi
pO3paxoBaHi 3 aHAIITUYHUX JAHUX PO CKJIAJ BUXITHOI OPOIH; XiJ — AHAJIOTIYHO JJIs TOPOIH
J-1 30HM MEeTACOMATUYHOI KOJIOHKH (HyMepallisi 30H IIOYMHAETbC 3 “17 It 30HU, IO MEXKye
3 BUXIJIHOIO HOPOJIOIO).

Bzionumu darumu 1jis1 BHHECEHHSI TOYOK Ha KJlacH(iKaliiiHi JiarpaMu € pes3ysibTaTd BU-
BUEHHS XIMIYHOI'O CKJIQJLy CyDOCTPATy 1 MOPiJ, siKi CKJIAIAI0Th j-1 30HU METaCOMATUYIHOI KOJIOHKH.
Tpagumiitao 11 pe3yJsibTaTh MPEJCTABISIOT Y BATOBUX BIJICOTKAX OKCHU/IIB, SIKi HEOOXiIHO Tiepepa-
XyBaTH B aroMHi KijbKocTi XiMiuHux estementis (tabu. 2). Koopaunaramu dbiryparuBHuX TO90K
Ha KJIacUIKAIIHUX JiarpaMax € 3MIIeH] 3HAYEeHHS aTOMHUX YaCTOK — (XZJ ), MpUKJIaJ pos3-
PaXyHKY sIKMX HaBeleHO B TabJi. 3 3a BeJIMYMHAMEU aTOMHUX KiJbKOCTEH BiAIIOBIIHUX €/IEMEHTIB
(muB. Tabur. 2). PospaxoBani 3HaveHHs (XZJ ) BuHOCsATHCs Ha kiacudikanifini giarpamu A, B it
B (auB. puc. 1), Ha sikux orpuMaHi birypaTuBHI TOUKH CKJIAJIAIOTh 3MIIIEHU TPEH | aTOMHUX
CIIiBBI/IHOITIEHD [IJTsI TIEBHOI METACOMATUYHOI KOJTOHKU. Ha prucyHKy KpiM JaHUX aBTOpa JJIsd ypa-
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HOHOCHUX aib0iTuTiB (AuB. Tabu. 2, 3) I0KA3aHO TAKOXK 3MIIEH] TPEeH/IU MeTaCOMATHIHUX KOJIO-
HOK apriizurie 3akapuarrs [8] Ta Kpapil-riarioksias-enijoroBux meracoMaruTis TOKiBCbKOro
rpanitolaoro macusy [9].

Awnauniz kinacudikaniitnux giarpam (aus. puc. 1) 103BOJIsIE BUSHAYUTH HAJIEXKHICTD PO3IJISHY-
TUX METACOMATHUTIB JI0 BIAIOBIMHUX MiApO3aiiB XiMiaHol Kaacudikarii. Y paHOHOCHI aabdbiTuTH
HoBoyKpalHChKOro IpaHiTOIHOIO MAaCUBY BiJIHECEHO JI0 cJ1aboJIyKHUX (aiarpama A), HATPIEBUX
(miarpama B) meracomaruris. Cuiij 3BepHyTH yBary Ha Te, 1o Ha jiarpami B koopauHaTn (X}()'
(muB. Tabs. 3) JUIs MeTacoOMATHYHMX IIOpig y 30Hax 1, 2 it 3 HAOyBalOTh HEraTHBHUX 3HAUEHb.

Tabauya 2. XiMigHuil CKIIaJ] IOPiJ| MeTaCOMATHYIHOI KOJIOHKH YPAHOHOCHUX IpaHaT(aHAPAJNT)-10IICHIOBUX aJlb-
Gituris y rpanirax HoBoykpaincekoro macuBy (MeracomaTwuHi Tina 30HH Anabacbkoro posiaomy [7])

J* Macosi gactku oxcumais™™, %

Si0, TiO> | ALOs | Fe03" | MnO MgO | CaO | NaxO | K20
0 70,14 0,28 14,42 2,94 0,04 0,58 1,06 3,14 5,81
1 69,25 0,39 14,41 2,67 0,04 0,77 2,21 7,57 0,16
2 70,01 0,31 15,36 2,06 0,04 0,57 1,16 8,58 0,05
3 64,93 0,51 15,07 4,87 0,04 0,71 1,92 8,65 0,16

AToMHI KIIBKOCTI XiMIYHUX €1€eMEHTIB
Si Ti Al Fe Mn Mg Ca Na K

0 1,167 0,0034 0,288 0,0368 0,000613  0,0144 0,0188 0,104 0,123

1 1,152 0,00494 0,288 0,0335 0,000554  0,0191 0,0394 0,251 0,00346
2 1,165 0,00385 0,307 0,0258 0,000522  0,0142 0,0206 0,285 0,00115
3 1,08 0,00643 0,301 0,0610 0,000616  0,0177 0,0342 0,288 0,00349

*TyT i 6 maba. 3 — HOMep 30HH MeTacOMaTHIHOI KosioHKH (0 — BUXigHA TOposa; 1, 2, 3 — MeTacoMaTH4HI HOpO/H,
NOYMHAIOYY 3 30HH, IO MEXKYE 3 BUXIJHOIO IOPOZOI0); * JaHi aBTOpa, Pe3yJIbTaTH PEHTreHOMJIyOPECIEeHTHOTO
anauizy (Haykoso-gociinsa saboparopis reosiorianoro dakynbrery KuiBCbKOro Hal[lOHAIBHOIO YHIBEDCUTETY iM.
Tapaca Illesuenka, ananituk B. B. Baroponmiit); “**zaranbue samizo y dopmi FeaOs.

JN\/ . . . - .
Tabauys 3. Pospaxynok snadens (X; ) mis moOymoBu 3MIMIEHUX TPEHJIB ATOMHUX CIIBBIIHOIIEHD HA Kiacudi-
Kanifinux giarpamax (gus. puc. 1)

Hiarpama A ‘ Hiarpama b ‘ Hiarpama B
J 3HaYeHHsI CyM aTOMHUX YAaCTOK ab0 aTOMHUX YaCTOK €JIEMEHTIB
Xéi«kTH»Al ‘ X%‘e«H\/InJﬁl\/Ig«kCa ‘ XI{Taﬁ»K ‘ X%‘e«HVInJﬁl\/Ig«kCa ‘ XI{Ta ‘ Xi’( ‘ X%‘e«HVIn ‘ Xlilg ‘ XJCa
0 0,822 0,023 0,155 0,092 0,416 0,492 0,018 0,425 0,557
1 0,791 0,039 0,17 0,133 0,855 0,012 0,009 0,323 0,668
2 0,788 0,023 0,189 0,075 0,921 0,004 0,015 0,402 0,583
3 0,770 0,035 0,195 0,108 0,881 0,011 0,012 0,337 0,651
3MileHHs -X KOOpAuHAT
AXsifTitAl ‘ AXFetMntMg+Ca | AXNatk ‘ AXFetMntMg+Ca | AXNa | AXk ‘ A XFetMn ‘ AXnig ‘AXCa
—0,489 0,310 0,178 0,242 —0,083 —0,158 0,315 —0,091 —0,224
Koopaunaru TO90K 3MIIEHNX TPEH 1B
(X§i+Ti+Al), (le:‘e+Mn+Mg+Ca)/ (XIJ\Ia+K)/ (le:‘e+Mn+Mg+Ca)/ (XIJ\Ia)/ (XIJ{), (le:‘e+Mn), (XIJ\/[g)/ (Xéa),
0 0,333 0,333 0,333 0,333 0,333 0,333 0,333 0,333 0,333
1 0,303 0,349 0,348 0,375 0,772 —0,147 0,325 0,231 0,444
2 0,299 0,334 0,367 0,317 0,838 —0,154 0,330 0,311 0,359
3 0,281 0,346 0,373 0,349 0,798 —0,147 0,327 0,246 0,427

IIpumirtka. Benmannm, mo nasegeni B miit Tabuuii, pO3paxoBaHO 33 BUXIIHUME JAHUMU (ATOMHUMHU YaCTKAMU
XIMIYHUX €JIeMeHTIiB) 3 TabiI. 2.
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Ile € macmigkoMm 3acTocyBaHHS OIepaillil 3MillleHHs, KA TPU3BOIUTH 10 PO3TAIILYBAHHS BiIImo-
BijiHuX (DIirypaTUBHUX TOUOK Yy MeXKax KJAacu(piKaIiifHOro IoJisi HATPIEBUX METACOMATHUTIB 11032
MeXKaMP CTAHJIAPTHOIO OApHUIEHTPUIHONO TPUKYTHHKA. Aprimisuru 3akapuarTs BiIHECEHO 0
KHUCJIOTHUX, KaJsiii-HarpieBux (mgiarpamu A it B) meracomaruris, a KBapIl-IJ1ariokjias3-ermiqoTosi
MeTacoMaTuTH TOKIBCHKOrO MAacHBY J0 CIAOOKUCIOTHUX Oa3mdikaTiB KaJbIE€BOI creriai3arii
(miarpamu A, B, B BignosinHo). 3 Touku 30py Ximiunol kiacudikarii ajapbiTuTie Ta apriizu-
TiB HemMae HeOOXiTHOCTI 3acTocoByBaTH jiarpamy B, ommak 11 aHai3 J03BoJiss€ 3poOuUTH II€BHI
BUCHOBKU IIIO/IO MIEPEPO3NOJILTY JIY2KHO3EMEJTbHUX eJIeEMEHTIB BUXITHIX TOPiJl BHACTIIOK JTil BiJI-
MOBITHIX METACOMATUYHUX POIUUHIB.

Ha mizmcrasi Bukiagenoro marepiajily MOXKHA 3pOOMTH BUCHOBOK, IO 3aCTOCYBAHHSI 3aIPO-
[IOHOBAHOI METOJI0JIOrT 0OMeXKeHe [TeBHUME BUMOTraMu /10 00’eKTa focyikenns. [lo-mepime, st
IpOBeIeHHs K/TacuMiKaIiiHOI Mpore/ypy HeOoOXimHI pe3ysIbTaTu BUBYEHHS XIMiUHOTO CKJIATy Ce-
pil mopij, gKi CK/Ia/Ial0Th METACOMATHUYHY KOJIOHKY 34 BUXIJIHUMU IIOPOJAMHU IIEBHOI'O CKJIAJLY.
ITo-mpyre, MeTacoMaTuvIHa KOJIOHKA, IO JIOCTIIKYETHCs, MA€ OyTH IMPOIYKTOM OIHOCTAIIHHOTO
MEeTacOMAaTUIHOro 3amirientsi. i BuMoru 0OMeKyoTh KOJIO TPUPOIHUX 00’€KTiB Kiracudikariii ta
CTaBJISITH BUCOKI BUMOTH IO TIOIEPEIHBOIO MiHEPAJIOrO-IeTPOrpaditHOro MOC/Ii2KEeHHS 3Pa3KiB
JUIsi BU3HAUEHHs XiMigHOro ckjiajry mopis. IleBHi oOMexkeHHS MOXKYTh TAKOXK BUHUKATH BHAC-
JIJIOK HE3HAYHOI MOTYXKHOCTI OKpeMHUX 30H. ABTOD CIIOJIIBAETHCs, 1[0 HATPOMAJKEHHS JIOCBiY
BUKOPUCTAHHS I1i€] MeTOmoJIoTil cupusiTuMe po3poOIl CrieriaJbHuX TPUAOMIB i METOIUK CIIpsi-
MOBAHMX Ha TOJOJIAHHS HA3BAHUX OOMEXKEHb, HAIPUKJIAJ] MIJIIXOM BUKOPUCTAHHS MOXKJIMBOCTEN
JIOKAJIbHOI'O PEHTIeHOCHEKTPAJILHOrO (MIKPO30HIOBOIO) aHAJI3Y.
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B. A. Cununpia

JuarpamMMbl TPEHJI0OB aTOMHBIX COOTHOMIEHNII KaK CPEeACTBO XUMUYECKO
KJIaccuuKaluu MeTacOMaTUTOB

U3z nooicen memodonozuseckuti noxrod u 8nepevie NPedLNCEHB, UAZPAMMHDIE CPEICMEaE OAA KAAC-
CUPUUUPOBAHUA MEMACOMAMUNECKUT NOPOIJ NO TUMUMECKUM Tapaxmepucmukam. Paboma codep-
otcum opmyauposry kKamezopul (obsexm, npedmem u Kpumepuy) KAacCu@Gurayusy Memacomamu-
MO8 U NOKA3AHO UL OMAUNUE OM KAMe20pUl KAACCUPURAUULT 20PHHLT NOPOD UHO20 NPOUCTONCIE-
HuA (memamoppuseckux, maemamuveckur u 0p.). Ipusedena memodura nocmpoerus Juazpamm
U HA KOHKEDEMHLT NPUMEPLT NOKA3GHO UT npaxmuyeckoe npumenerue. Onpedeserv, mpebosarus
K UCTOOHbBIM OGHHDBIM U YKA3AHO HA 02PAHUMEHUS NPU UCTLOAB30BAHUL NPEINOAHCEHHBLT KAACCUPU-
KAQUUOHHDIT 0UGZPAMM.

V. A. Sinitsyn

Trend diagrams of atomic relations as a tool for the chemical
classification of metasomatites

A methodology is presented, and diagrams as a tool are first proposed to perform a classificati-
on of metasomatites based on chemical characteristics. The definitions of classification categories
(object, subject, and criteria) for metasomatic rocks are formulated and they are compared with such
categories for the rocks of another origin (metamorphic, igneous, etc.) to show the differences. The
technique of plotting is described, and some application examples of the diagrams are presented.
The requirements to initial data are given, and the limitations of a usage for the proposed diagrams
are pointed.
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