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JITOXIMIS I YMOBHA CEI[HMEHTAHIi HAJ}EOHPOTEPO?;OFICLKOT 3AJII3UC-
TO-KPEMEHHUCTO-CJAHIEBOI ®OPMAILII KPUBOPI3BKOI'O BACENHY (VK-
PATHCBKHWH IIINT)

Y pobomi na ocnosi cyuacnux memoodie cmamucmuynoi 00poOKY MACUBIE TTMOXIMIYHUX OAHUX YIMOYHEHO 0COOIUBOCME XIMIUHO20
CK1a0y naneonpomepo30tcbKoi 3anizopyoHol (3ai3Ucmo-KpemMeHUCmo-clanyesor) gopmayii caxcazancwvroi ceimu Kpugopizvkozo
baceiiny Ykpaincbko2o wuma y 36'a3Ky i3 3a60aHHAMU B00CKOHANEHHS JIMOXIMIYHOT CUCMEMAMUKY 3AI3UCTO-KPEMEHUCTO-
clanyesux ghopmayiti 00kemOpiio i 3 ’ACY8AHHI 3A2ANbHUX NANE02C02PAPIUHUX (KIIMAMUYHUX, AYIATbHUX) YMOG IX KIACMO2EHHO-
xemozenHoi ceoumenmayii. Ha cepii’ 6inaprux diacpam npoinocmposano 63aemMo36 sI3Ku Midc 3ani3UCIO-KPeMEHUCMUMU [ CIAH-
yesumu nopodamu ¢popmayii. Memooom Kiacmep-auanisy nNposedeHo AIMOXIMIYHY MUNi3ayilo claHyesux nopio 3ani3ucmo-
KpeMeHUucmo-cianyegoi gopmayii: euodineno 12 enemeHmapuux Kiacmepis, po30ileHux Mixc 060mMa AiMOXIMIYHUMU SpYRaAMU |
yomupma niozpynamu, iHOUGIOyani308aHUMU 3a MiHepATbHUM CKIA0oOM. Tlo3Hayeno 8i0n08iIOHOCMI MidC AIMOXIMIYHUMUY | MiHe-
PpanvHuMu munamu cianyegux nopio. CyKynHocmi aimoxXiMiyHux munie ckiaoawms 3aKOHOMIPHY NOCAIO08HICTb, KA 8i0N08i0ae
BUXIOHIL AYMUSEHHO-MIHEPANbHIL | AYMUSEHHO-TIMOGAYianbHill 30HANLHOCI BIOKIA0IE [ 00360/IAE 8 3A2ANbHUX PUCAX NOZHAUUMU
Qayianehuii i30Mop@HULL pAO Memaocadié 6i0 MemAakKIACMOZEHHUX 00 MemaxeMO2eHHUX. 3anponoHo8aHo eMnipuuHy Kia-
cuirayiiiny oiazpamy nopio y koopournamax Al203 i (Fe203 + FeO) 3a ixnim nodinom na o6nacmi KiacmoeenHol, K1acmo2eHHo-
XemozenHot [ xemoeennoi ceoumenmayii. Haubinow 6azami 3anizom nopoou — HEOKUCIEHI YePBOHONONIOCUAMI ONHCeCRiNimu — Xa-
pakmepusyiomscs Hatieuwum cnisgionouenuam Fe2Os / FeO, wo 6xaszye Ha iXHi0 ceOuMeHmayiro 6 MiikooOHUx dobpe aeposa-
HUx ymosax. JIimoximiuni o3naku nopio y KOMHAEKCI 3 0cOOIuocmAMY ix 3ansgeanus, cmpamuikayii i nowupenus niomeep-
0ofCyIoms 8 YoMy NPOMOSYMIOHUIL MUN JiMo2eHe3y 8 YMOBAX PIGHUHHUX MIIKOBOOHUX 6acelnis i3 cyonaamgopmuum mex-
TMOHIYHUM PeHCUMOM.

Knrwuosi croea: naneonpomeposoil, 3ani3ucmo-KpemMeHucmo-cilanyesa popmayis ooxkemopiro, Yrpaincoxkui wum, Kpusopizvruii
3ani30pyOHUL bacelit, Nimoximis

Beryn. IloxomkeHHsS 3ai1i3UCTO-KPEMEHUCTO-CIIAHIIEBUX
¢dopmariii mokemopiro (3KD/I), He3Bakatodn Ha BeI4e-
3HY KiJIbKICTh HAYKOBHX IIPALlb Ha IO TEMY, 3aJIHIIAETHCS
HE3MIHHO aKTYaJBHOIO 1 OCTaTOYHO HE BHpIIIEHOH (yH-
JTAMECHTAEHOID TIPOOJIEMOI0 TEOJOTil TOKeMOPIHCHKUX
OMTIB. Y paMKax 0cagoBOl KOHIICMII TeHE3HCy, SKOi
JIOTPUMYETBCSI OUTBIIICTh (axiBiiB, icHye Ge3nid BapiaH-
TiB, 1[0 MO-Pi3HOMY OIHIOIOTH JIXKEpesia PeYOBUHH, (Bi3u-
KO-XIMIYHI MeXaHi3MH, TEKTOHI4YHI 1 (aliaiibHi YMOBHU
cenuMeHTanii. be3nepeuni ycmixu JiToXimili y ocTaHHi
poku [40] mOKa3yloOTh BaKIUBICTH KUIBKICHHX METOJIIB
meTpoxiMigHOi (JIITOXIMIYHOT) CHCTEMATHKU Y BUPIMICHHI
LUX THTaHb. AKTYaJbHICTb JOCIIJKEHb JWKTOBAHO He-
OOXIZHICTIO BJIOCKOHAJIEHHS JITOXIMIYHOT CHCTEMaTHKH
3aJTi3UCTO-KPEMEHHUCTO-CIIAHIICBUX (hopMarliidi JOKeMOpito
1 3’4CyBaHHAM 3arajJlbHUX 3aKOHOMIpHOCTEH IX KJacrto-
T€HHO-XEMOTEHHOT ceTuMeHTAIll].

OO0’€eKT AOCTIMKEHHsI — MAIICONPOTEPO30HCHKa 3alli-
30pyaHa  (3aTi3UCTO-KPEMEHHCTO-CIIaHIeBa) GopMaltis
cakcaraHcbkoi cBiTH KpuBopizpkoro OaceiHy (TOTYX-

HicTh 1,5 KM), 10 BKJIFOYAE CiM 3aJTi3HUCTHX 1 CiM CllaHIle-
BHX TOPH30HTIB (ITAY0K).

Mera A0CHiIKEHHsSI — HA OCHOBI CYYaCHHX METOJIIB
CTaTUCTUYHOI OOpPOOKM MAaCHBIB JIITOXIMIYHUX JTAHHUX
YTOYHUTH XIMIYHHH CKJaJl OCHOBHUX PI3HOBHIIB TMOPiJ
3aJ1i30pyIHOT
KPEeMEHHUCTO-CIaHLeBoi) ¢opmarii cakcaraHCchbKoi CBITH
KpuBopizbkoro daceiiHy i OTpUMaTH J01aTKOBI BiZIOMOCTI
npo NepBUHHI maneoreorpadivni (kaiMaTH4Hi, ¢amiaib-

HaJIeONPOTEPO30HCHKOT (3amizucro-

Hi) YMOBH CceIMMEHTallii OCcaiB.

3aBmaHHSI — CHCTEMAaTH3yBaTH MAaCHB JITOXIMiYHHX
JAHWUX 13 BUIUICHHSM JIITOXIMIYHUX THITIB MOPiJ, BUBYH-
TH XapaKTep B3a€MO3B’SI3KIB MK HIUMH.

Koporki Binomocri npo reosioriuny 6ynosy Kpu-
BOPi3bKOro Oaceiiny i 3amizopyanoi ¢gopmauii cakca-
raHCcbKOI CBiTH

KpuBopi3eknit 3amizopyaauii OaceifH saBise coboio
CKJIauacTy JOKEeMOpIiHCBKY CHHKIIHOPHY CTPYKTYpPY
CyOMepHIiOHATBHOTO MPOCTATAHHS MPOTSIKHICTIO OJIN3b-
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Ko 60 KM IIp¥ MaKCHUMaJbHIM IIUPUHI CKJIAI4acTol 30HU
0 7 KM 1 MakCHUMaJbHIH TTIHMOWHI HAaHOUIBII 3aHYpPEHUX
yacTuH Onu3bko 7 kM. Crparurpadiunuii pospiz Kpuso-
PI3BKOTO CHHKIIIHOPIIO € HaHBaKIIMBIIIUM CTPATOTHIIOM
paHHBOTO HOKeMOpito Ykpaincekoro muta (YII). V Bi-
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KOBOMY BIJIHOILIICHHI BiH OXOIUIIOE iHTEpBaJl Me30apXei-
MTAJIEOTIPOTEPO30H 1 32 CBOIM MpPEACTAaBHUITBOM Ta 30e-
peXeHicTIo He Mae coli piBHUX cepell MOoAiOHIX po3pi3iB
immmx periouis i crpykryp YIII (puc. 1).
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Puc. 1. Crparurpadiuna xononka KprBopi3pkoi CHHKIIHOPHOI CTPYKTYpH
Fig. 1. . Stratigraphic column of the Kryvyi Rig synclinor structure
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Crparurpadiyauii po3pi3 CHHKIIIHOPIIO CKIJIAJAI0Th
KOMIUIEKCH METa0CaJOBHUX Ta METaByJIKaHOT€HHUX 0PI,
10 3ajITaloTh Ha apXeHChKOMY IUIATiOTPaHITOITHOMY
¢byHmamenTi (Big HU3Y 10 Bepxy): | — maTiBchka meraTe-
pHUTeHHa CBiTa — METarpaBeJIiTH, METaIliCKOBUKH, KBapIIU-
Tn (moTyxHicTs 10-60, 3piaka 1o 200 M); 2 — HOBOKPHBO-
pi3bKa MeTaBYJIKAHOT€HHA CBiTa — METaBYJIKAHITH OCHOB-
HOTO 1 IePEXiTHOTO 10 CEePeAHBOTO CKIAiB (IIOTYKHICTh
o 1500 m); 3 — ckemroBaTchbKa METAaTepUIeHHA CBiTa —
METaKOHTJIOMEpaTH, MeTarpaBeliTy,
METaaJICBPOIIEIITH; Y BepXax IPOIIAPKH yJIbTPaOCHOBHUX

METaIiCKOBUKH,

METaBYJIKaHITiB (MOTYXHIicTh 10 500 M); 4 — cakcaranch-
Ka MeTaTepUTIeHHO-XEMOTeHHa (TIPOAYKTHUBHA 3ai30PYA-
Ha) CBiTa — 3aJi3UCTI KBapIUTH, CIAHII (TOTYXHICTH IO
1500 M); 5 — rmaHmiBChKa METaXeMOT'CHHO-TEPUTEHHA
CBiTa — METaITiCKOBUKH, BYTJIUCTI CIIAHIII, JOJIOMITH, 3ai-
3MCTI KBapuuTH (MOTYXHIcTh 10 1100 M); 6 —TneeBaTchKa
METaXxeMOT€HHO-TepUTeHHa CBiTa — METAIliCKOBUKH, Me-
TaKOHIJIOMEpAaTH, CJAHI[, JOJOMITH (IOTYXXHICTh [0
2000 m).

HaiiBaxueinioro ocobnuBicTio KpHuBopi3bkoro cuH-
KIIIHOPIIO € MOETHAHHS B HOTO CYMpakpyCTaIbHOMY PO3-
pi3i  ABOX  CTPYKTYpHO-CTpaTHrpadigHmx
XiB/KOMIDIEKCIB, PO3IIIICHIX BEIUKOIO MEPEPBOI0 Ta He-

TIoBep-

Y3TOKEHICTIO:  ICTOTHO  BYJIKAaHOTCHHOTO  MeE30-
HEO0apXeHChKOTo («3eleHOKaM sTHOT0») i CYTTEBO OCAlO-
BOTO TAJEONpPOTEPO30UCHKOr0. [0 HIKHBOTO CTPYKTYp-
HOTO MOBEPXY BIIHOCSTHCS JIATIBChbKa i HOBOKPHBOPI3bKa
CBITH, J0 BEPXHBOT'O — CKEJIIOBATChbKa, CaKCaraHChKa,
IIAHIIBCHKA 1 II1€€BaTChKa CBITH.

SI.M. Benernieum [1] po3poOJeHO OCHOBY CydYacHOI
ctpaturpadii 3ami3opyaHoi cakcaraHcbkoi cBitn Kpuoa-
Cy Y BHTIISIII CEMH CIAHIEBUX 1 CEMH 3aJi3UCTUX TOPU30-
HTiB (TOBII), M0 MEpPEMIAPOBYIOTHECSA. | OPU3OHTH Bix
MEPIIOTO CIAHIEBOTO O APYroro 3ai3HCTOr0 BKIFOYHO
CKJIaJIAl0Th HIDKHIO 3ai30pYAHY TIJACBITY (HOTYXHICTH
10 300 m). Cepenns (crmaHieBa) migcBita (MOTYKHICT 110
180 M) ckIamaeThesl 3 TPETHOTO 1 YSTBEPTOI'O CIIAHIIEBUX
TOPU3OHTIB 1 PO3TAIIOBAHOTO MK HUMHU TPETHOTO 3aJi3H-
CTOTO, SKHH, IPOTE, Ny)KEe 4acTO BUIIaJae 3 po3pi3y. Bep-
XHIO 3aJi30py/IHy MiJCBITY CKJIQJAIOTh TOPH30HTH BiJ
YETBEPTOTO IO CHOMOTO 3aJi3WCTHUX BKIFOYHO (IIOTYX-
HicTh 10 800 M). Cxyag i OynoBa TOPU3OHTIB BiTHOCHO
CBO€EpI/IHI, HA TIJCTaBi YOro iX JOCUTH BIIEBHEHO KOpE-
JMIOIOTh Ha PO3’€MHAHMUX 1 BINIAJCHUX OJHA BiA OJHOL
JUITHKaX. XEMOIeHHa MpupoJa 3alli3UCTHUX KBapIHTIB
CaKCaraHChKOi CBITH i TepUreHHa aJeBPO-TIENiTOBA MpH-
poJa ClaHIiB, MO 3 HAMHU aCOIIOIOTh, BU3HAETHCS O1JIb-
ITICTIO TOCTI/THUKIB, IPOTE iCHYIOTh TAKOX aTbTEPHATHB-
Hi TiIIOTE3H, Y TOMY YHCIIi KOCMOTEHHA 1 €H/I0TeHHA.

BayTpimHs OymoBa CBiTH, XapakTep 4YepryBaH-
Hsi/TiepelapyBaHHs Pi3HUX METPOTHIIB XapaKTePH3yIOThb-
Cs ayTUTCHHO-MIHEPAIOTIYHOK 30HAIBHICTIO, IO € He-
BiJI’€MHOIO PHCOIO yCIX MAaJIEONPOTEPO30HCHKHX 3alli3UC-

TO-KpeMEHUCTHX (opMmarlii cBity. Lls 30HanbHICTH BHpa-
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JKAETHCS Y TIOCIIIIOBHOMY 3MEHILICHH] KUIBKOCTI CHITIKATIB
(i, BiZmOBiTHO, 301IBIIEHHI OKCHIIB 3alli3a) BiJ CepeHH
CJTAHIIEBHX TOPU30HTIB JI0 CEPEIUHU 3alli3HCTHX, IO Bi-
noOpaxkae 3arajJbHy CXeMy 3MiHH KJIaCTOTCHHUX OCaliB
Yyepe3 KJIaCTOTeHHO-XEMOTeHHI 10 XeMOTeHHUX. JleTanpHi
JOCIIKEeHHS 3ami3opyanHoi ¢popmarttii Kpusoro Pory namn
Marepiai Ui BUAUICHHS BCEPEIUHI 3aJIi3UCTHUX 1 CIaHIe-
BUX TOPHU30HTIB MiJUIETJINX PUTMIB — MiATOPU3OHTIB 1 BH-
BYCHHS ayTHI'€HHO-MiHEpaJIOriyHOI 30HaNBHOCTI [24, 25,
37]1. 'V 1970-x poxkax IO.I'. T'epmoiir, P.JI. I'punai,
M.B. Ilenan, B.O. lanommikoB, O.C. XypaBnbos,
M.I. Yepnoscekuii, E.B. JIMutpieB Ta iHII AOCIHITHUKH
MpOBeNN CTpaTurpadidHe PO3WICHOBYBAHHS BCIX 3aIi3H-
CTHX TOPHU30HTIB CaKCATraHCHKOI CBITH, BUSABWIN 3aKOHO-
MIpPHOCTiI MIHJIMBOCTi MOTY>KHOCTEH, MiHEpaIbHOTO 1 Xi-
MIYHOTO CKJIaJy TOPH30HTIB 32 MPOCTATAHHAM 1 Y BEpTH-
KajbHOMY po3pisi [8, 10, 11, 16].

OcHOBH JIiTOXiMIiYHOI CHCTEMATHKH 3aJIi3HCTO-
KPEeMEeHNCTHX (3aJTi3UCTO-KPEMEHUCTO- CIIAHIIEBHX)
dpopmaniii xoxemopiro (3K®/). Cran nuranuHs Ta
HIJISIXH MOAAJBIIOT0 PO3BHTKY

3arampHuid XiMigaud ckiag nopix 3KD/I pisko Biapi-
3HAETHCS BiJ] CKIIAAy IHIIMX META0CAJIOBHX a00 CHIIOTCH-
HuX mopia. OCHOBHOIO IX PHCOIO € pi3Ke IepeBaYKaHHS
3aji3a Ta KPEeMHII0 HaJ iHIIAMH METPOTCHHUMHU KOMIIO-
HeHTaMHu (CyMa OKCHIB 3alli3a 1 KpeMHito cTaHOBUTH 80-
100%).

MIHEpaJOriYHUX Ta JITOJIOrO-XIMIYHMX THIIB MOPiJ, L0

CKIaaHICTh 1  PI3HOMAHITTSI  JIITOJIOTO-
3ycTpivuatothesi B ckiami 3K®DJ[ cakcaranchbkoi CBiTH
Kpusbacy, BU3HaUMJIMCS HAKJIaACHHSIM 1 B3a€MOBILUIMBOM
JIBOX TPOIECIB — KJIACTOTEHHOTO 1 XeMOT'€HHOI'0 HAKOITH-
YeHHsI 0CaJIiB, 10 BH3HAYMIN IIHUPOKUN CHEKTP Mepexij-
HUX 1 3MIIIaHUX TOPII.

Haii0inpim noBHe 3i0paHHS XIMIYHUX aHAJI3iB i BiJO-
MOCTEH 3 JTOXIMIYHOI CHCTEMAaTHKH MOPi CaKcaraHChKOi
CBITH MICTHTBHCS Y KOJCKTUBHUX MOHOTpadisx [7, 16, 33].

VY niToXiMiuHIM cHCTEMAaTHIII 3aTi3UCTO-KPEMEHHCTHX
nopig Ykpainu HaidacTilie BUKOPUCTOBYEThCS CHCTEMa-
Tuka, 3anpononoBaHa M.IL. Cemenenkom [31, 32], 3a
SKOT Ll IOPOJIHU MOJUISIOTHCS Ha PYJAHI, MANOPY/IHI 1 He-
PYIHI TIO CHiBBiTHOIIEHHIM Koe(ilieHTiB A (TTTHHO3EMHU-
crocti), F (3amisucrocti), M (MmaruesiampHocTi), C (Barm-
aHuctocti) 1 O (koedimienTy okucieHHs). CyMma mepimmx
YOTHPHOX KOMIIOHEHTIB, PO3PAXOBAHUX Y MOJEKYJSPHUX

KIJIBKOCTSAX, ipuiiMaeThes 3a 100%.

F = ((FeO+ 2Fe203)-100)/ (Al203+MgO+CaO+(FeO+2Fe203));
A=Al203-100/(Al203+MgO+CaO+(FeO+2Fe203));
M=MgO-100/(Al203+MgO+CaO+(FeO+2Fe203));
C = Ca0-100/(A1203+MgO+CaO+(FeO+2Fe203)).

OcCKinbKM KOe(ilieHT 3ali3MCTOCTI He BinoOpaxkae
MiHepaJoriynoi (opMH 3aKHCHOTO 3aliza, sKe MOXe
3B’SI3yBaTHCS Y BEJIMKiil KUIBKOCTI B KapOOHATAX, CHIIIKa-
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Tax i T.JI., BBOOMUTHCS TOJATKOBHIA KOCQIIIEHT OKUCICHHS
O = Fe203/Fe0. SIkmio mopoaa CKIQAa€ThCs 3 TEMATUTY,
MarHeTuTy i KBapily, TO Koe(illieHT OKHCIeHHsS ii Oyre
BHIIMHI 33 OJWHUINO. 32 HASBHOCTI Y OPOAL TiJIbKU KBap-
IIy 1 MarHeTUTY KOe(IIlieHT OKUCIICHHS TOPIBHIOE OJIMHH-
i, a y IPUCYTHOCTI 3aJli3UCTUX CHIIIKAaTIB BiH Oyxe MeH-
mui 3a oauHMIto. KoeQillieHT OKUCIICHHS € OJHUM i3
HaWBaXJIMBILIMX Y CHCTEMATHUIll 3aJi3UCTO-KPEMEHHCTHX
NopiJ. 3aJe’KHO BiJ IOT0 KoeillieHTy 1 3araJIbHOrO BMi-
CTY 3aJ1i3a BUIUIAIOTh HACTYIIHI TPYIH BTOPHHHO HEOKHC-
JeHUX Topia: 1) 3aKUCHO-OKHMCHI pyAHI (MarHeTuT-
TeMaTHUTOBI), 2) OKHCHO-3aKHCHI pyIHi (MarHETUTOBI), 3)
OKHCHO-3aKHCHI MaJopyaHi (MarHeTUT-CHUIIIKAT-
kapOonatHi ), 4) 3akucHi OigHI (MarHeTHT-CHIIIKAT-
kapOoHatHi), 5) 3akucHI HepyaHi (kapOOHATHI 1 cHIIKAT-
Hi) [16]. 3a3Ha4eHUM TrpymaM HOpUOIM3HO BigIOBITAIOTH
HaliMEHyBaHHS TOpiJ, 10 YacTO BHKOPUCTOBYIOTHCS B
TeOJIOTIYHIH MPaKTHL, OJHAK HE CTPOro BU3HAYCHI Y JIi-
TOJIOTO-MIHEPAJIOTiYHOMY Ta TEPMIHOJOTIYHOMY BiJJHO-
HIEHHAX: 1) 3aJi3uCTi Y4epBOHOIOJOCYATI KBAPLUTH abo
JOKECTIUNTH, 2) 3aJi3uCTi cipomojiocdaTi KBapLUuTH, 3)
3aJI3UCTI CipOTIONIOCYATi IKEeCTIepH/POTOBUKY, 4 ) 3aii3u-
CTi CJIaHII, 5) aJIFOMOCHITIKATHI CIIaHII.

Ximiuanii cxman mopin 3K®J] cakcaraHcbkoi cBiTH
3aKOHOMIPHO 3MIHIOETBCS B PO3pi3i IIACTIB i TOPU3OHTIB
(ayTHreHHO-TIITOXIMIYHA 30HANBHICTh, TICHO TOB’s3aHa 3
ayTHUTeHHO-MIHEPAJIOTIYHOI 30HAIBHICTIO): Y HAINpPSIMKY
BiJl CIIAHLIEBMX TOPU30HTIB /IO 3ali30-KPEMHIEBHX 301J1b-
LIYEThCS BMICT 3arajbHOTO 1 TPUBAJICHTHOTO 3ai3a; 3Me-
HInyeThest KiTbKicTh SiOz, Al,O3, K20, TiO,, piakicHux i
pPO3CisIHUX eeMeHTiB. J[oKmagHuii aHami3 3arajbHUX 3a-
KOHOMIPHOCTEH ayTHI'C€HHO-JITOXIMIYHOiI 30HAJIBHOCTI
IIPH TIEpEXO0/Ii Bifl CIaHIEBUX MOPIA A0 3aTi3UCTUX HaBe-
neHo P.JL I'pumaem B poGoti [16] Ha mpuKiIami TpeThoro-
YETBEPTOTO CJIAHIEBUX 1 YETBEPTOTO 3aTi3HCTOrO TOPH-
30HTIB HOoBOKpHMBOpi3bKOTO ponoBHia. byno posrinsayTo
TaKOX CTATHUCTUYHI MapaMeTpu PO3MOJiIY Ta KOpesiiii-
Hi 3B’SI3KH OCHOBHHUX NETPOXIMIYHUX KOMIIOHEHTIB 1 eJe-
MEHTIB-JIOMIIIOK. JIOCUTh eTabHO AOCIIIKEHO 3aKOHO-
MIPHOCTI PO3MHOALTY METPOrCHHHUX 1 MalliX €JIEMEHTIB y
3aJ1i3MCTO-KpeMEHHCTO-clanleBii  ¢opmarii  Kypcbkoi
marHiTHoi anomanii (KMA) [26; 27].

3aBraHHs MMOJANBIIOTO PO3BUTKY JITOXIMIYHOI CHC-
tematuku nopix 3K mu O6aunmo y nmeramizarmii metpo-
ximiganx rpyn M.I1. CemeHeHKa MeToaMu OaraTOBUMi-
pHOI cTaTUCTUKH (KJIACTEpHUIl aHaii3), MO3HA4YEHH] Bif-
MOBITHOCTEH MIK JITOXIMIYHIMH Ta MiHEPaJOT1YHUMH
TUTIAMH TIOPiJl, BUSBJIEHHI YaCTKOBUX 3aKOHOMIPHOCTEH
ayTUTEHHO-TITOXIMI9HOT 30HAIBHOCTI.

dakTHYHUII MaTepian i MeToauKA

MeETOMOIOTIYHOI0 1 TEOPETHYHOK OCHOBOIO HAIIOTO
BUBYCHHS CTAJM YSBICHHS PO BIJHOCHY 130XIMIYHICTH
perioHanbHOT0 MeTaMop(}i3My HHM3BKHX 1 MOMIPHHUX CTY-
MEHIB U1 OUIBIIOCTI METPOTEHHHX i MalluX EJICMCHTIB
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(B.K. T'onosenok, 1973; M.JL. lo6peuor Tta in., 1970;
0.0 MapaxkymeB Ta iH., 1986; O.0O. IIpenoscrkuii, 1970,
1980; O.M. Heiionos, 1980; Ta iH.). s JTTOXiMI9HOTO
BHUBYCHHS TIOPiJl CaKCaraHCHKOi CBITH OYyJI0 BUKOPHUCTAHO
BHOipKy 211 MOBHMX XiMIYHHX aHAIIi3iB, 3i0paHy 3 Omyo0-
nikoBaHKX Ta GoHIOBHUX kepen [3, 7, 12, 13, 16, 17, 19,
23, 33, 34]. Jlo BUOIpKM YBIMIUIM OCHOBHI Pi3HOBUIU
TIOPiJl CaKCaraHChbKOi CBITH i HaWMEHYBaHHAMH, SKi
BUKOPHCTaHI Yy MepUIojpKepeiax; IMops 3 aHalli3amu
OJMHUYHHUX MPOo0 BUKOPHUCTAHO TAKOXK TPYIOBI Mpodu i
Cepe/HI JaHI MO TOPU30HTAM Ta MiAropu3oHTaM. Haii-
OUTBII AETaNnbHO y BHOIpHI BUBYCHO CKIIAJT CIIAHIICBHX
MOpiA, IO HECYTh O3HAKM KJIACTOTEHHOI CEeIMMEHTAIli.
Ha >xanp, BiACYTHI JaHi 3 XiMi3My METaImiCKOBHKIB, IO
3pifKa 3yCTpI4aloThCS BCEPEIMHI PO3pi3y caKcaraHCHKOi
cBiT B KpemeHuympkiii crpykrypi. JliToxiMiuHa cucre-
MaTH3allis Ta THITi3allis MPOBEACHI HAa OCHOBI KiacTep-
aHaJi3y 1 3a TOMOMOTIOI0 Cepii TOJAaTKOBUX OIHAPHUX Jlia-
rpam.

PesyabTaTn
3arampHi OCOONMBOCTI 1 B3a€MO3B’SI3KM  XIMIYHOTO
CKJIQ/ly 3aJIi3UCTO-KPEMEHHCTHX 1 CIIaHIEBUX TOPiN cak-
CaraHCHKOi CBITH HOOpE UTIOCTPYIOTHCS cepicro OiHapHHX
eTpoXiMigHuX giarpam (puc. 2). Bero cykymHIcTh mopin
CBITM Ha IMX Jiarpamax IOKa3aHO HAMH y CKIaJi 4OTH-
pBOX HaHOLIBII 3araJibHUX JIITOJOTO-MIHEPaJOTIYHUX
rpymn: 1 — HepyZAHi ClaHI aJIOMOCWIIIKATHI, EPEeBaKHO
cepunutosi (+ Bi, Xn, I'pd, Ctep, I'p?); 2 — manopyaui i
HEpPYIHI CIAHIN 3aJi3UCTO-CHJIIKATHI, TIEPEBaXXHO 010TH-
TOBI, XJIOPUTOBI Ta amM(i00JIOBI, 371€0IIBIIOrO 3MILIAHOTO
(bi, X, Am) ckaany (+ I'p, Kap6, I'pd); 3 — poroBukw,
KBapINTH, DKECTIEPH, SMIMO-CIaHIlI (KBapIIUTO-CIIAHIl) —
PYIOHI i MalopymHi, CHIIIKaTHO-MarHETHTOBI, MarHETHT-
cunikatHi (+ Kap0); 4 — pynHi 3ami3UCTi KBapIUTH 1 JIKe-
CHiIiTH (MarHeTHTOBi, TeMaTHT-MarHeTHToBi, £ Kymm).
Ilepma i apyra rpynu JOMIHYIOTH y CKIIadi CIaHIEBUX
TOPU30HTIB, TPETS 1 YeTBepTa — y CKJIaJl 3ai3UCTUX T0-
pu30HTIB. Y 3aranbHOMYy HaOmwkeHHi, 1-2 1 3-4 rpynu
XapaKTePU3yIOTh, BIIMOBIIHO, CKJIA/ CIAHIIEBUX 1 3aiTi3H-
CTHX TOPU30HTIB.

Binapui miarpamu (puc. 2) modpe UIFOCTPYIOTh 3MiHH
BMICTy OCHOBHHX XIMIYHHUX KOMIIOHCHTIB TIPH TEPEXO.i
BiJl CIIAHIIEBUX MOPiA (TOPHU3OHTIB) IO 3aJ3UCTUX Y ITOC-
JMAOBHOMY Psi/ii: AMIOMOCHIIIKATHI CIaHI[I — 3alli3UCTO-
CHJIIKaTHI CJIaHII — MaJIOPYAHI 1 pyIHI CIpOKOIIpHI JpKe-
CIepH CHIIKaTHO-MarHeTHTOBI, MarHETUT-CHIIKaTHI (&
kap0) — pyAHI MarHeTUTOBi, TEMAaTUT-MarHETUTOB1 KBa-
PIMTH, JUKECILUTITH.

2Cxopouenns HaiiMeHyBaHb Minepamis: KB — ksapm, Ci — cepu-
uut, bi — G6iotur, Xn — xjoput, ['pd — ToHKOAHCTIEpCHMUIT Tpa-
¢it, CtBp — craBpounit, I'p — rpanar, Kap6 — xapbonar, Am¢p —
amdibon, KyMM — KyMMIHTTOHIT
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VY 3a3HaueHOMY sl MOCTIJOBHO 3MEHIIYETHCSI BMICT
AlL,O3, SiO,, K0, TiO,. Bmict Na,O Takox 3a3Hae€ 3ara-
JBHOTO 3MEHILICHHS, OJHAK BOHO BHPa)K€HE MEHII YIiTKO 1
Ma€ BiIXWICHHS, TIOB’sI3aHi 3 HAABHICTIO cepel PyIHHX-
MaJIOPYIHUX DKECHepiB 1 3alli3UCTHX CIAHIB OKPEMHUX
npo6 i3 BimHOCHO mimBHImIeHHM BMicToM NayO (~ 1%).
3nauyenns Fe;Os3, FeO, MgO, MnO, CaO, P»,0s, CO, B
LJIOMY HEpIBHOMIPHO 3pOCTar0Th, BiJXWJISIOUNCH BiJ
NpsIMOi 3aJIeKHOCTI. BinxuileHHs 1i OB A3aHi 3 THUM, IO
BMicT FeO, MgO, MnO B 0aratux MarHeTUTOBHUX KBap-
LUTaX, PYAHUX 1 MajJo PYAHUX JDKECTepax € OJIM3bKUM;
BMictT CaO Mae BiTHOCHHMH MakCHMyM B Majl0 PYIHHUX
mxectiepax; Bmict CO» pi3ko magae B OaraTWx MarHeTH-
TOBHX KBapLUTax IPH MaKCHMyMi B PyIHHX 1 Majo pya-
HUX JDKECTepax; y OKpPeMHX pi3HOBHIOAX 3aJi3HCTO-
cuinikatHuX cinadniB BMicT FeO 1 MgO e Bumim, HiX B
PYAHUX 1 Majlo pyaHHX Jkecnepax; BmicT FeoOs pizko
3pOCTa€ B PYIHHX CHJIIKaTHO-MarHETHTOBUX JDKECIepax,
y OaraTMXx MarHeTUTOBHX 1, OCOOJHMBO, B T'€MAaTHUT-
MarHeTUTOBHX KBapuuTax. BMICT cipku B LIJIOMY € HHU3b-
kuM (o 0,5%), iHomi mixBuIyrouKch 10 1-3% B cipoko-
JHOPOBHX JDKECIHEpax 1 3alli3UCTO-CHIIIKATHUX CIAHIIAX.
OyHaMeHTaIbHOI0 OCOONHBICTIO XiMi3MYy HOPi, ycmanm-
KOBAHOIO BiJl BUXIAHHAX OCaliB, € pi3Ke 30UIBIICHHS KO-
¢imieaty okucneHas Fe,Osz/FeO y He3miHeHHX rimepre-
HE30M 0aratux 3ali3UCTUX KBapuuTax i, 0coOIHMBO, B
HaWOIIbII OaraTMX reMaTUTBMICHUX KBapUUTax Y IHOPiB-
HSIHHI 3 MaJIOPYAHUMH 1 O€3pyAHUMH JDKECTIepaMH 1 cia-
HIpME. L[ 0COOMMBICTD IIJIKOM BHPa3HO BKa3ye Ha 3aKH-
CHO-OKHCHI YMOBH CeIUMEHTalil i mepmux (Oinblie
MIJIKOBOJIHI) 1 3aKHCHI — IS APYTHX.

3a mamumu P.JI. I'pumast [16], MakcuManpbHANH BMiCT
KapOOHaTiB (MarHe3iaNbHO-3aJII3UCTHX) BCTAHOBIICHO B
raykax  MarHeTUT-XJIOPHUT-KapOOHATHUX  JPKecIepiB
(25%), mepeximHUX MiX CIAHIIEBUMH 1 3aTi3UCTUMH TO-
PH30HTAMHM; BiH 3aKOHOMIPHO 3MEHIIyeThes 10 3-5% 1o
CEpeIMHU CJIAHIIEBUX 1 3aTi3UCTUX TOPU30HTIB. [luM Mu
MOSICHIOEMO  TTIIBUIIEHUI BMICT OKCHIIB, 3B’SI3aHHX Y
kapbonarax (FeO, MgO, MnO, CaO, P,0s, CO2) y rpymi
MepeXiIHUX KJIAaCTOTeHHOT0-XEeMOTeHHUX (auiil 3ami3uc-
tux nopin. Jlo wmiel x mepeximHoi rpynu mpuypodeHHi
BiTHOCHO MiIBAIIICHUI BMICT BYTJICITIO 1 CipKH.

XapakTepHo, III0 YMCTI XEeMOTEHHI Ocaiu, OCOOIHBO
Oarari 3ami3opyaHi ¢arii, 0 MpeacTaBIeHI MarHETUTO-
BUMH 1 T€éMaTUT-MarHeTUTOBIMHU KBAapUWUTAMH, PaKTHY-
HO 1030aBlicHI BUTBHOTO ByTIemro [21], cmigu sKoro
3 SBIISIIOTHCS TUTBKY TIPU JTOJIaBaHHI TEPUTEHHOT CKIIAI0-
Boi. Ile#i ¢akT BXOAWTH y Jesike MpoTUpidus 3 OioXimiu-
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HOi TiNOTE30I0 OCA/DKEHHsS 3ali3a, KOJM IepioAndHi
«CIUIECKW» TBITIHHA (PITOIIAHKTOHY Maiu O TPUBOIUTH
1o oxucnenns Fe?* no Fe®* 6esnocepennbo y TOBLII BOIH
1 TOHaNBIIOTO OCAHKEHHS HEPO3YMHHOTO TiIPOKCHIY
3amiza. 3a3HadeHa OCOONMBICTH XiIMi3My CBIIYHTEH IIPO
IpocTopoBe i/abo "acoBe po3minieHHs (amiift 3ami30HaKO-
nyeHHs 1 ariid, 30ara4eHnX TOHKOUCIIEPCHOI0 OpraHi-
KOI0.

Haii0ispI MOKa30BMMHU y BUILEBKa3aHOMY JIITOJOTO-
neTpoxiMidHoMy psiai € 3minu 3a AloOsz 1 (FeoOs3 + FeO) —
KOMITOHEHTaMH, 1110 3a3Hal0Th MaKCUMaJIbHOI qudepeHLi-
arii (kpim SiO-). Ha GinapHiit miarpami ux KOMITOHEHTIB
¢irypaTUBHI TOYKH IMOPiJ BUMIMKYIOTHCS y BHTJISAL WiT-
KOTO TPEeHIY, OJU3BKOT0 O MPSAMOI 3aJIe)KHOCTI 3 MOCTIi-
JIOBHOIO 3MIHOIO OJHOTO JITOJIOTO-TICTPOXIMI9HOTO THITY
(unena QamianpHO-TeOXiMiTHOTO psAxy) iHmEM. Lle mo-
3BOJISIE HAM BUKOPHCTOBYBATH JIaHy Aiarpamy JJst KJIacH-
¢ikauiiHuX 1ineld (po3MeKXyBaHHS OCHOBHHX JIITOJIOTO-
MEeTPOXIMIYHUX THIIIB 200 TPy MOpix). Y SKOCTI rpaHHMIli
MDK CJIQHLIEBHMH 1 3aJ1i30-KPEMEHHCTHMH IOPOAAMH, 3
MIEBHOIO JIOJICI0 YMOBHOCTI, BPaXxOBYIOUM B IIJIOMY IOC-
TYTOBICTh TEPEXOMy 1 TMEPEeKPUTTA TONiB, MOXE OyTH
npuitasaTo niHito posminy Al,Oz / (Fe:Os + FeO) = 0,6.
Crannesi mopoaw, mo NoTpamirots B cekrop 11 3i 3Ha-
yenusimu Al,O3 / (FeoOs + FeO) = 0,3-0,6, matoTh nepe-
XiJHUA CKJIAx A0 MAaJOPyJHHX MAarHeTUT-CHITIKaTHUX
JokecriepiB. 3 rpanuuero 0,6 TakoX MOB’s3aHa MOsBa ic-
TOTHO am}i00J0BUX (KyMMIHITOHITOBHUX) DPI3HOBHIIB
CJIHI[IB, THIIOBHUX y CKJIaJi CHIIIKAT-MarHETUTOBUX JIKEC-
nepiB, MArHETUTOBUX KBapUMTIB. L5 rpanuis moxe OyTn
NPUIHATA TAKOX Y SAKOCTI MEPEXoay Bijl ICTOTHO KJIacTo-
TeHHOI ceauMeHTalli aJIIOMOCWIIKATHUX 1 3aJIi3UCTO-
CHIIIKaTHUX METAIIeNiTiB, OCHOBHUMH MiHEpaJaMH SIKHX €
CepuIMT, OIOTUT, PigIIe XJIOPHUT, IO 3MIIIAHOI KIAacTO-
TeHHO-XeMOTI'eHHOT cequMeHTanil pkecnepis. g x rpa-
Huls 106pe Bupakena Ha miarpami (Fe2Oz + FeO) — SiO,,
BianmoBigaroun Jinii po3ainy SiO; / (Fe203; + FeO) = 2,5
(puc. 3).

I'pannns Al,O3 / (Fe20s + FeO) = 0,3 BigoOpaxae re-
pexia Bia 3MilIaHOI KJIaCTOTEHHO-XEMOTCHHOT CeIUMEH-
TaIfii 10 iCTOTHO XeMOTreHHOI. BOHA X YiTKO MPOSIBIICHA
Ha giarpami (Na;0O + K;0) — Al,Os, Binnosigatoun npuod-
m3HO 2% cymu iyriB. Otxe, cekropy I — II Ha puc. 3
BiJINIOBiJAIOTh OOJIACTI TIEPEBAYKHO KIIACTOTCHHOI CelnMe-
Hramii, cextop III — o6macti 3MimaHOi KIaCTOTCHHO-
XEMOTeHHOI cenuMeHTallii, cekropu IV-V — obumacri ne-
PEBaXXHO XEeMOTE€HHO1 CeIMMEHTAITi.
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Puc. 2. OcHOBHIi TeHAEHIIT 3MiH XiMIYHOTO CKJIay TOPiJ 3aIi3HCTO-KPEMEHUCTO-CIIaHIeBO1 popMarlii cakcarancbkoi cBitu Kpusoa-
cy Ha cepii GiHapHUX NETPOXIMIYHUX JiarpaM y MOCHIiZOBHOMY JIITOXIMIYHOMY psiai MeTaocamiB 1«2 3+4.

1 — HepyAHI claHI aTIOMOCWIIIKATHI, iCTOTHO cepunmtoBi (+ bi, X, I'pd, Ctep, I'p); 2 — MamopyaHi 1 HepyaHI CAHII 3aTi3UCTO-
cuitikaTHi — 610THTOBI, XJ0pUTOBI, ampidonosi (+ I'pH, Kap6, I'pd); 3 — ManmopyaHi i pyIHi pOrOBHKH, KBapIUTH, JXKECIEPH, SIIMO-
CNaHIl, KBapIMTO-CIAHII (CHJIIKATHO-MarHeTUTOBI, MAarHETUT-CHIIIKaTHI, MAarHeTUT-CHIIIKAaT-KapOOHATHI, CHIIiKaT-KapOOHAT-
MarHeTUTOBI); 4 — pyIHi 3aJ3UCTI KBapPLUUTH 1 JPKECIIITH (MarHETUTOBI, FTeMaTUT-MarHeTUTOB1, + Kymm); 5 — ocHOBHI TeHaeHTIiT; 6
— IpYTOPSAIHI TCHACHIIIT.

Fig. 2. The main tendencies of the changes in the chemical composition of the rocks of the Saksagan iron-siliceous-shale Formation
of the Kryvyi Rig basin on a series of binary diagrams in the sequential lithochemical series /<2< 3—4.

1 — non-iron shales — aluminosilicate, substantially sericitic (= Bt, Chl, Gr, St, Grt); 2 — slightly iron and non-iron schists — iron-
silicate, biotite, chlorite, amphibole (+ Grt, Cb, Gr); 3 — slightly iron and iron hornfelses, quartzites, jespers, jasper schists, quartzite
schists (silicate-magnetite, magnetite-silicate, magnetite-silicate-carbonate, silicate-carbonate-magnetite); 4 — rich-iron quartzites
and jespilites (magnetite, hematite-magnetite, £ Cum); 5 — main trends; 6 — minor trends.

Note: 1 — essentially sericite schists (Ser, Chl-Ser, Ser-Bt), 2 — essentially biotite schists (Bt, Chl-Bt), 3 — essentially chlorite schists
(Chl, Cb-Chl, Bt-Chl), 4 — essentially amphibole schists (Cum, Grt-Cum, Bt-Cum, Chl-Amph). In parentheses is the number of ana-
lyzes.
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Puc. 3. Po3aMexxyBaHHS OCHOBHHX T'€HETHYHHX 1 JITOJIOTO-NETPOXIMIYHUX THIIIB 3aJi3UCTO-KPEMEHHCTO-CIAHLIEBIX HOPiJ caKcaraH-
CBKOI CBITH Ha (arfianbHo-reoxiMidHnX TpeHnax y koopanHarax: (Fe20s3 + FeO) i Al2Os (3niBa); (Fe203 + FeO) i SiO2 (mpaBopyq).
Cekropu: I — Il — mepeBaxkno xiacroreHnoi cenumenTarii, 11l — 3mimanoi kIacToreHHO-XeMOTreHHOI ceaumenTarii, [V-V — nepesa-
JKHO XEMOTeHHOI ceIMMEeHTallii. YMOBHI [I03HAYEHHS TUB. HA PHC. 2.

Fig. 3. Differentiation of the main genetic and lithological-petrochemical types of rocks of the Saksagan iron-siliceous Formation on
the facies-geochemical trends in the coordinates: (Fe203 + FeO) and Al203 (left); (Fe203+FeO) and SiO2 (right).

Sectors: | — 11 — predominantly clastogenic sedimentation, 111 — mixed clastogenic-chemogenic sedimentation, IV — V — predominant-
ly chemogenic sedimentation. Legend see fig. 2.

Ta6aunusa 1. CepenHiii ckimajg MiHEpaJOTIYHUX THINB CJAHIIB CaKCaraHCbKoi CBiTH (BHOIpkH cpopMOBaHO 32 (GOPMAIBHO-

MIHEpAJIOT1YHUM HPUHIIIIOM )

Table 1. The average composition of the mineralogical types of shale rocks of the Saksagan Formation

1 2 3 4
(26) (17) (11) (27)
SiO2 56,25 52,37 53,91 48,60
TiO2 0,49 0,29 0,27 0,29
Al203 20,19 13,88 12,15 9,17
Fe203 3,93 3,97 5,99 5,24
FeO 6,19 15,33 13,57 25,37
Fe203 + FeO 10,11 19,30 19,56 30,61
MnO 0,06 0,13 0,13 0,14
MgO 2,18 4,56 4,20 4,52
CaO 0,45 0,47 0,59 0,58
Na.O 0,60 0,43 0,55 0,40
K20 4,37 1,75 2,22 1,20
Na20 + K20 4,97 2,18 2,77 1,60
P20s 0,07 0,14 0,08 0,15
S cynbd 0,38 0,29 0,12 0,38
SOzzaransa 0,19 0,14 0,51
CO2 0,60 1,52 2,30 1,15
C BiJIBH. 0,69
B.m.o. 4,35 4,51 5,86 3,56
> 100,97 99,78 101,93 101,27

Ipumimka: 1 — cnanmi cyrreBo cepunutoBi (Cu, Xn-Cu, Cr-bi), 2 — cnanmi cyrreBo 6iotutosi (bi, Xi-bi), 3 — cnaHImi cyTTeBO XJ0-
purosi (X, Kap6-Xi, bi-Xu), 4 — cnanui cyrreBo amdibonosi (Kymm, I'p-Kymm, bi-Kymm, Xia-Amd). V aykkax — KUIBKICTh aHaIi-

31B.

IerpoxiMiyHa THHi3aliss MeTaK/IACTOreHHUX cJja-
HIIEBUX MOPiJ caKcaraHChbKoi CBiTH

OcHoBHUH iHTepec s mayneodanialbHUX Ta IHIIAX
PEKOHCTPYKIIi Ha eTammi CaKkcaraHChKOi CBITH MpeAcTaB-
JISTIOTH HEPYIHI 1 MaJIOpY/IHI CIaHIli, OCHOBHA Maca SIKHX
8I000padcac KiacmozeeHHy cKiadosy Ha emani ceOuMeH-
mayii 3anizopyonoi caxcazancvkoi ceimu. TepureHHo-
KJIaCTHMYHE JPKEpelo OCHOBHOI MacH CIIAHLIEBUX IIapiB

MATBEPIKYETHCA HASBHICTIO Y X XIMIYHOMY CKJIaJi Mpsi-
Mol kopensrii mixk Al, Ti, K. Mix Tum, momyckaeThcs,
o0 JesKa YacTHHA CJAHIIEBMX MPOIIApKiB, 30aradeHuX
HaTpieM (TIPOIIAPKH, IO MICTATH aNbOIT, CTIIBITHOME-
JIaH), YTBOPHIIMCS 32 YYaCTIO BYJIKAHOKIACTUYHOTO IIOIIi-
noBoro matepiany [19, 41]. Kpim Toro, mpumyckaerbcs,
IO TIJIMHO3EM Y CIAHISX 1 3Ii3MCTHX KBapLUTaX MOXKE
MaTH, Xo4a O 4aCTKOBO, i XEMOT'€HHE OCaJ[KEHHSI.
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[Mpomapky cnaHUiB OUIBII-MEHII OJHOPIAHOIO MiHe-
PAOTIYHOTO CKJIAAy 3YCTPIYalOThCs B YCiX TOPU30HTAx
caKkcaraHchbKoi CBITH (SIK CIIQHIEBUX, TaK 1 3ali3UCTHX).
[leBHMIT BHHATOK CTAaHOBUTH TUTBKU ITSITHH 3alli3UCTHU
TOPHU30HT, TPEACTaBICHUH DKECIUTITAMH, B IKOMY TIpO-
IIapKy CIAHIIB MPaKTHYHO BiAcyTHi. Lleit ropm3oHT xa-
PaKTepU3y€eThCs TAKOXK HAMOUIBII BUCOKUM BMICTOM 3aJIi-
3a (cepenniit BMicT Fesor. = 39%).

3rigao .M. Benepuesa, 3 MeTPOXIMIYHOT TOYKH 30pY
CJIaHIIi CaKcaraHchKOi CBITH MOke OyTH PO3JUICHO HA J1Ba
TUIH: ATIOMOCUNIKAMHI ma 3anizucmo-cunikamui. Y Xi-
MIYHOMY CKJai mepmmx 3 HuX BMicT SiO2 CTaHOBHTH y
cepenabomy 60%; Al.O3— 25-30%; 3amiza (y popmi 06ox
OKCHIB) MICTUThCS 10 5%. 3ami3ucTo-cHiIikaTHI CIIaHII
MaroTs 30-50% SiO,, 3aransHOro0 3ami3za — 30-45%, Al,O3
— omuspko 15%. Kpim mux nsox tumis I1.I1. Hasapos [7]
BUJIIJIAE L€ MEPeXiJHUN THUI BiJl alFOMOCHJIIKATHHUX CJa-
HIIIB JI0 3aJIi3UCTO-CHIIIKATHHX.

Jlo 4ucna antomocunixamuux cianyie BiTHOCATHCS (3a
I1.I1. HazapoBum [7]) Taki MiHepaJOri4Hi TUIH: KBapiie-
BO-CEpHLIMTOBI 1 KBapu-0i0THT-cepuiuToBi (i3 mepeBa-
YKaHHSAM CEpUINTY HaJ 0ioTHTOM). B HUX "WacTo mpHCyTHI
TOHKOPO3CISTHUH TpadiT, aKIeCOPHUI TypMaliH, JICHKOK-
ceH, mipuT. [Hoai B 3MIHHHX KUTBKOCTSX B HHX PO3BUHE-
HUI KapOOHAT (CHIEPUT-CHACPOILIC3UT) 1 OIIiT0-3eIIeHUIA
XJIOPHT.

Jnis 3anizucmo-cunikamuux claHyié XapakTepHa Bij-
CYTHICTb KaJli€BO-aJIIOMiHIE€BOT CIIOIU (MYCKOBITY, CepH-
uury). [loponoyTBOprOIOUMMHU MiHEpaiaMHl B HUX 3a3BH-
Yaii € 0i0TUT, 3aNi3UCTHl XJIOpUT (adpocunepur), Hepia-
Ko am}iboa THITy KyMMIHITOHITY-TPIOHEPUTY Ta mopdi-
poOIacTHYHUN MarHeTUT; y HEBEIMKHX KIJIBKOCTAX 3y-
CTPIYarOThCS KBapIl, TPaQiTHTOBHN MU, MOXe OyTH MpH-
CYTHIM 3aJi3UCTHI KapOOHAT. AKIIECOPHI MiHEpaJH IyKe
PIAKICHI, 3 HUX 3yCTPIYalOThCS: IUPKOH, TypMalliH, JIeH-
KOKCEH, amaTuT (BCE Yy BHIUIAL IyXKe OPiOHUX 3epeH),
mipuT. 3a MIHEpPaJOriYHUM CKJIaZoM Ccepell 3alli3UcTo-
CWIIKATHUX CJIAHI[IB MOXHa BUIUTUTH TaKi Pi3HOBHJIH:
Ks-bi, KB-Xu, KB-Xin-bi, KB-bi-Xu1, Bi-I'pd-Xi. V kox-
Hiif 3 IMX pi3HOCTEH MOXYTb OyTH NPUCYTHI MarHeTHT i
KyMMIHTTOHIT (y BUIJIsai nopdipoOnacTiB, He3aJexHO
OJIMH BiJl OJJHOTO), a TAaKOXX CHICPUT. [Ipormapku 3aii3uc-
TO-CHITIKATHUX CJIAHIIB 3yCTPIYalOThCS B YCIX TOPH30H-
Tax 3aJi30pyaHOI (hopMarrii.

Ha cepii 6iHapHUX miarpam (puc. 4) € MOXKJIHBICTB Je-
TaJIBHIIIE, HIXK 1€ BiloOpakeHo Ha puc. 1, 3ymUHNATHCS Ha
B32€EMOBIJIHOCHHAX XIMIYHOTO CKJIaay Pi3HUX MiHEpaIo-
TYHUX THUIB CIAHIEBUX IOPiJ] caKcaraHchkoi cBiTu. B
LTOMY TiATBEPHKYETHCS TOAUT yCi€l CyKyImHOCTI ClaH-
LIEBUX ITOPiJ HA JIBi IPYIH: aJIFOMOCHIIIKATHY 1 3aIi3UCTO-
cunikatHy. [lepexim Mixk HUMHU JENIO pi3KUi; HASIBHICTH
NIPOMDKHOI T'pyNu, TOPIBHSIHHOI 3a KIJBKICTIO TPo0 i3
BUILICHA3BaHNMU, HE MiITBEPIKYETHCS, X04a, 0€3yMOBHO,
psin mpod Mae nepexinHui ckian. Jlyxe siCKpaBo BiMiH-
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HOCTI MDK TpynaMu IpOsBIICHI Hacamriepe] 3a BMICTOM
A|203, MgO, FeO, TiOZ, K0 (pI/IC. 4).

Jlo Tpynu amOMOCHITIKATHUX CIIAHITIB BXOJISAThH CJIAHIT
icrotHo cepunmroBi (KB-Cu, KB-Xn-Cu, KB-bi-Cm, Ks-
Cu-bi). B HUX BCTaHOBIIOETHCS HiTKa HETaTUBHA KOPEIIsi-
mist Mixk Al,Oz 1 SiO2, M0 CBiAYUTE MPO 3HAYHY JOMIIIKY
AICBPUTOBUX KBapLOBUX YacTHHOK. Jliama3oH 3HaveHb
Al;O3 B HHUX IO IHUPOKHMN i Bapitoe ajs OLIBIIOCTI
mpo6 Bix 15 mo 30%. 3 ormsamy Ha 1ed aiamasoH, cepen
HUX MOKHA BHUJIUTMTH JBI-TPH MiIMHOXHUHH 13 CepeIHIMU
3HaueHHsAME Al,O3 ~ 15, 20 (nominyroTs) i 25%.

Jts 3ai3uCTO-CHITIKATHOI TPYIH CIAHIIB XapakTep-
HOIO € 3HayHa nudepeHmianis ckiaany. Bmictu Al,O3 3Ha-
xXomaTees y Mexax 4-15%, FeO — 10-40%, MgO — 2,5-
7%. B icTOTHO OIOTHTOBHX CIAHLAX II€ ITOMITHHN Hera-
TuBHHH 3B 130K MK Al2O3 1 SiOy, Toal SIK B ICTOTHO XJIO-
PHUTOBHX i KyMMIHITOHITOBHX BiH B)XE€ HE IIPOCTEKYETHCSL.
Lle roBOpUTH IPO JOMIMIKK aJEBPUTOBOTO KBapIly B Iep-
IIMX 1 BIICYTHOCTI HOro y Jpyrux (TOHKO NEJTITOBOMY
BUXiIHOMY ckiafi). 3a Bmictrom FeO 3amizucto-cuiikaTHi
CJIaHLI MOJNSIOThCs Ha Bi miarpymu: 1) FeO = 10-25%;
2) FeO = 25-40%. Ilepma miarpyma nominye. Jlo Hel
BXOJISTP K iCTOTHO XJIOPHUTOBI, TaK i iCTOTHO OIOTHTOBI, a
TaKOX YaCTHHA KYMMIHTTOHITOBHX CJAHIIIB; Ipyra X,
OUTBIN 3aTi3WCTa TPYIIa, MPEICTaBlIcHa Maiike BUKITIOYHO
KYMMIHTTOHITOBUMH CJIAHIIIMH, SIKi aCOLIIOIOThH 3 PyIHH-
MU CHJIIKaTHO-MarHeTutoBuMu keapuutamu. Kpim FeO
3a3HAuYEHi MArpynu po3pizHAThes 3a Si02, AloOs, TiO,,
CO,, B.m.m. (BMICT yciX IIMX KOMIIOHEHTIB B KyMMIHI'TO-
HITOBHMX CHaHIfX Hmkue); BMicT FeoOz MnO, MgO,
Ca0, P,0s5 3a3Hac He3HauyHMX KoJIMBaHb. IcTOTHO OioTH-
TOBI 1 ICTOTHO XJIOPUTOBI CIIaHIIi 32 XIMIYHHUM CKIIAIOM y
LIOMY TOCHUTH OJIN3BKI 1 Maike He pO3PI3HSAIOTHCS; XIIO-
PHUTOBI claHmi OUTBII KapOOHATHCTI, MO BUPAKAETHCS
miaBuIeHuM BMicToMm B HUX COo.

3a manmmu P.JL. I'pumas [16], mosiBa amdibomiB (xy-
MMIHITOHITY) y CKJIaJli 3aJIi3UCTUX TOPH30HTIB IOSICHIO-
€TBHCS JIOKAJIbHUMH MiJIBUIICHHSIMHU Ha OKPEMHX JUISTHKAX
HaBiTh Y MEXax OJIHOTO POJOBHIIA CTYyNeHs Meramopdi-
3My nopia. Ilpu npomMy GIOTHT-XJIOPUTOBI MapareHe3ucu
3MIHIOIOTBCSI OIOTUT-KyMMiHrTOHITOBUMH. He 3amepeuy-
FOYH IIUX BUCHOBKIB, MU BBa)Ka€MO, IO TOPST i3 IiABH-
IOICHHSAM MeTamMopdi3My IMOpiJ Ha MOSABY KYMMIHITOHITY
ICTOTHO BIUIMBA€ BUXITHUI OUTBIN 3alI3UCTAN XIMIYHUI
CKJIaJ[ 0CaJiB, IO BiJKJIa1aauCs.

XiMiYHAHN 1 MiHEpAIBbHUI CKJIAJ CIAHIIEBUX IIAPIB Ti-
CHO TMapareHeTHYHO IOB’A3aHUH i3 XiMI3MOM acOIiI0I0-
YUX XEMOTCHHHX 3alli3UCTO-KPEeMEHHCTHX mIapiB. Umm
Buiie BMicT FeO B 3ami3ucTux KBapuuTax, THM BHIIE 3a-
JI3HUCTICTh CHWJIIKATHUX CJIAHIIEBUX INApiB, M0 3 HUMU
aCOIIOIOTb.
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Puc. 4. OcHOBHI TeHAeHIIIT 3MiH XIMIYHOTO Ta MiHEpaJbHOTO Cckiany cianneBux mopin 3K®J] cakcarancwkoi cBiT Kpupbacy Ha

cepii OiHApHUX METPOXIMIYHHX Jliarpam.

1 — cnanni icrotHo cepunmtosi (KB-Ci, KB-Xn-Cu, Ke-bi-Cu, K-Cu-bi); 2 — cnanni icrotao 6ioturosi (bi, Ks-bi, Xn-bi); 3 — can-

i ictoTHO xyopuTtoBi (X, bi-Xu, Kap6-Xu); 4 — cnanmi ictotHo ampibonosi (Kymm, I'p-Kymm, I'p-bi-Kymm, bi-Kymm, Xn-Kymm);

5 — TpeHa 3MiHU CKITamy.

Fig. 4. The main tendencies of changes in the chemical and mineral composition of shale rocks of the Saksagan iron-siliceous-shale

Formation in the Kryvyi Rig basin on a series of binary diagrams.

1 — essentially sericite schists (Qz-Ser, Qz-Chl-Ser, Qz-Bt-Ser, Qz-Ser-Bt); 2 — essentially biotite schists (Bt, Qz-Bt, Chl-Bt); 3 —
essentially chlorite schists (Chl, Bt-Chl, Cb-Chl); 4 — essentially amphibole schists (Cum, Grt-Cum, Grt-Bt-Cum, Bt-Cum, Chl-

Cum); 5 — the trend of composition changes.

HasBHICTB Takoro 3B’s3Ky TOBOPHUTH PO Te, IO MpPHU-
HaWMHI U1 HaWOUIBII 3aI3MCTUX 1 HaMMEHIN TJIHHO3E-
MHUCTHX CJaHILIB (KyMMiHTTOHITOBHX), IO TICHO aCOIi0-
IOTh i3 XeMOTEHHUMH 3aJli3UCTO-KPEMEHUCTUMH IIapamH,
MOXE MaTH Miclle NEpBUHHO XEMOTEHHE OCaPKeHHS 3
KouoifiB. Ha MoxuBicTh X04a O 4aCTKOBO XEMOT'€HHOTO
OCa/DKCHHS TIIMHO3EMY B 3QJII3MCTHX KBaplUTax BKa3ye

A.A. Jlpo3nosceka  [15]. nme K  IUIIe

B.O. Topmumpkuit [20], cyasum 3 KpaitHbOI 30iTHIIOCTI

IIpo

3aJII3UCTO-CUJIIKATHUX CJIAHIIB e€JIeMEHTaMU-IOMIIIKAMU
(3a BunsATKOM Ge 1 Mn).

Jlo mepBHUHHO KJIACTOI€HHMX y YHCTOMY BHIJIII Oca-
JiB (MeTaaJeBpONENIiTiB) MOKHA BIJJHECTH aJIFOMOCHIIIKa-
THI 1, MOXJIMBO, J€SIKy YacTHUHY 3aJli3UCTO-CHIIIKATHUX
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cnanuiB. OCHOBHA K Maca 3aJli3UCTO-CHIIIKATHUX CJIAHLIIB
caKkcaraHchbKOl1 CBITH HaKONUYyBajacs B Pe3yNbTaTi 3Mi-
IIaHOi KJIACTOTEHHO-XEMOTeHHOI CeMMEHTaIlii (TOHKI
METameNiTH Ta METaKOJIOi T ).

daxTopHUii 1 KIIacTepHUI aHAII3H, IPOBEACHI 3a IIIic-
TeMa KoMnoHenTamu (SiOz, Al,Os, Fe;0; + FeO, MgO,
Ca0, NayO + K;0), 1o3BOJSIOTh PO3IIIUTH BCIO CYKYII-
HICTBH CJIAHIIB CaKCaraHCbKOI CBITHM Ha ABl1 HaOLIBII 3a-
rajpHi METPOXIMIYHI TPyNH (ITIOMOCWIIIKATHI 1 3aji3uc-
TO-CHJIIKATHI CJIaHIl), KOXKHA 3 SIKHX MOAUISETHCS, y CBOIO
yepry, Ha Al niarpynu: Al-1, Al-2, F-1, F-2 (puc. 5, Tab-
s 2).

3anizucmo-cunikamna Tpymna CTAaHOBHTh 56% ycix
crmantis. [Tinrpyma F-1 (24,2%) y nopiBHsSHHI 3 mArpy-
moro F-2 xapakTepm3yeThCs MiIBHIIEHOIO 3aJIi3UCTICTIO
(FeO + Fe;03 ~ 35%) 1 sHmkennMu BemmauHaMu SiOp,
Al;,O3, TiO,, CO, H,O*. MiHepanbhuii ckiajg psIOBUX
npo0 icrotHo amdibonosuii (Kymm, I'p-Kymm, I'pu-bi-
Kymm). Jlo wi€l miarpynu mnoTparuisie BelHKa YacTHHA
cepesHIX 1 BaJIOBUX aHaJI3iB IO CIAHIEBUM I'OPU30HTAM i
MiATOPU30HTAM; OYEBUIHO, III0 BOHU BiOOpaXKarOTh 3Mi-
IIAHWI CKJIaJ K KIACTOTCHHUX, TaK 1 XeMOT€HHUX Hpo-
mapkiB. Ha 3arampHHX OiHapHHX miarpamMax 3 iHIIIMHA
TUTIAMH 3QJII3UCTUX TIOPiJ] CaKCaraHChKOi CBITH MPOOH
i€l MArPYIH PO3TAIIOBYIOTECS Pa3oM i3 pyIHUMH 1 Ma-
JOPYAHUMH  CHJIIKATHO-MarHETUTOBUMH  JDKECHEPaMH,
SIIIMO-CJIAHISIMH, TOOTO 3HAXO/STHCS B MOJII IOYaTKOBOTO
JIOMiIHYBaHHS XEMOTCHHOT CEAMMCHTAIIII.

Miarpyna F-2 (31,5%). ¥ 1i cknaai AOMIHYIOTH MOMi-
PHO 3aJi3HUCTI CJAHII 13 3arajJbHAM BMICTOM OKCHJIIB 3aJIi-
3a 20-28%. MiHepasoriyHo BOHU MNpEACTAaBICHI 1CTOTHO
OI0THTOBHMH, ICTOTHO XJIOPUTOBHMH 1 iICTOTHO KYMMIiHT-

TOHITOBUMHM Ppi3HOCTSIMH. SIK TpaBmilo,
60

iM BJACTUBUU
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3MIlIaHUH CKJIaJ i3 PO3BUTKOM YCiX 3a3HauCHHX MiHepa-
JIiB y pi3HUX CHiBBiAHOMIEHHSX. J[pyropsaHi MiHepamn —
rpaHaT, MarHeTHT, MarHe3iajJbHO-3ali3UCTHH KapOOHAT.
XopuToBi ciaHIi 30aradeHi xkapOoHaTtoMm dacrime. Mi-
HEepaJoTiyHi pi3HOBHAM B Mexax miarpymu F-2 mix co-
0010 CTPOTO HE PO3PI3HAIOTHCS TaK, MO0 M BigNOBiTaIN
OKpEMi KJIaCTEepH MEHIIOTO PaHry, 3Ba)Kaloun Ha HEMOX-
JIMBICTh CTPOTOTr0O KUIBKICHOTO YpaxyBaHHs MiHEpPaJbHOTO
ckiany cianiiB. Tomy 3a3HaueHi Buine B Tadmuui 1 cepe-
JIHI 3HAYCHHS PI3HUX MIHEPAJOTIYHUX THUIIB CJIAHIIB HE
LIUIKOM BIAIIOBIIAIOTH peatbHUM JIITOJIOrO-
MEeTPOXIMIYHNM croinbHOTaM. BiporimHo, 6i0THTOBI, XI10-
PHUTOBI i KyMMIHITOHITOBI pi3HOCTI cnaHIiB miarpymu F-2
HEOOXITHO PO3TIISAATH CIIJIBHO, 3 OTIAAY Ha ONH3BKICTH
iX XIMI9HOTO CKIIamy.

Anromocunikamna epyna (44%) Takox HOALTIETHCS Ha
aei miarpynu (Al-1, Al-2), ogHak MeHII KOHTPACTHO, HiXK
Lie BJIACTHBO 3alli3UCTO-CHIIiKaTHi# rpymi. Kpame mposis-
JieHa HaliMeHII (eMivyHa 1 HaWOUIbII ciayliyHa MiArpyna
Al-1 (13,7%), cknajeHa ClaHISIMH TIEPEBAKHO KBapIl-
CCPHUIMTOBOIO CKIIAay 3 MiUICTJIOK POJUII0 OI0THTY, XJI0-
pHUTY i AOMIIKOIO NpiOHO3epHHUCTOI TpadiTOBOi pedoBH-
uu. pyra miarpyna Al-2 (27,3%) Hece 03HaKH HEepexony
BIJl AJIFOMOCWJIIKAaTHUX TJIIMHO3eMUCTHX ciaHmiB Al-1 mo
3ai3UCTO-CHIiKaTHUX F-2, 3anuImaroduch y LijIoMy B
MeKax aJFOMOCHIIIKATHOI Tpynu. Y ii cKirami mopsn 3 ic-
TOTHO CEPHLUTOBHMH CIAHISIMH, IO [EPEeBaXKaIOTh,
3’SIBIISIIOTBCSL ICTOTHO OIOTUTOBI 1 XJIOPUTOBI, B SIKUX Ce-
PHUIMT MiAMOPSAKOBAHUH KUTBKICHO. Y BUIJISAL JOMIIIKH
BiJI3HAYAETHCS TOHKOAUCIIEPCHA TrpadiToBa peuyoBUHA. Y
Oinpr MeTaMOp(]i30BaHUX PI3HOCTSAX IPHUCYTHI I'paHaT,
CTaBPOJIIT, MYCKOBIT.
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Puc. 5. Jlenaporpama ClaHIeBHX MOPiJ CakcaraHChKOi CBITH (METOJ MOBHHUX 3B’sI3KiB 3a HIicThoMa KoMmoHeHTaMu — SiOz, Al20s3,

Fe203 + FeO, MgO, CaO, Na20 + Kz0). [Toznauennus minepaniB: Kymm — kymMminrToHiT, bi —

[To3HavyeHHs KJIacTepiB BiAMOBIAAIOTH TAKUM caMoO y Tabuuii 2.

6iotut, Xi — xnoput, Ci— cepummr.

Fig. 5. Dendrogram of shale rocks of the Saksagan Formation (the method of full bonds in six components — SiO2, Al203, Fe203 +
FeO, MgO, Ca0, Na20 + K20). Abbreviations for minerals: Cum — cummingtonite, Bt — biotite, Chl — chlorite, Ser — sericite. The

cluster symbols correspond to those in table 2.
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Ta6mmus 2. Ximiunanii cxinaz (Bar. %) Iopij 3ai3uCcTo-KpeMEHNCTO-CIIaHIIeBoi GopMallil cakcarancekoi cBiti Kpusbacy
Table 2. The chemical composition (wt.%) of rocks of the Saksagan iron-siliceous-shale Formation of the Kryvyi Rig Basin

Ne | Topoani kiaacre- | Kinbk.

n/n pu aH. SlOZ T|02 A|203 F6203 FeO MnO MgO CaO NazO Kzo PzOs S 803 COZ C-BiJ1. Hzoi Hzo+ CyMa
1 JluB. IpUMITKY 23 39,73 0,04 0,77 34,84 18,19 0,13 2,18 1,29 0,21 0,16 0,18 0,10 2,30 0,20 0,80 101,14
2 " 31 43,86 0,07 2,23 23,70 21,08 0,12 3,27 1,19 0,26 0,20 0,17 0,26 2,75 0,19 1,32 100,67
3 " 57 47,93 0,12 3,36 15,47 21,51 0,16 3,55 1,07 0,20 0,50 0,17 0,29 4,07 0,18 1,66 100,24

I'pyna cianuis-
4 (F) 53 47,36 0,26 8,76 8,15 22,21 0,14 4,42 0,62 0,33 1,35 0,15 0,27 0,24 3,24 0,41 0,19 3,10 101,20
5 Iioepyna F-1 23 43,18 0,28 7,61 9,20 26,15 0,13 4,76 0,73 0,19 0,81 0,15 0,29 4,75 0,12 2,08 100,44
6 Kracrtep F-1/a 6 32,72 0,45 12,12 4,06 31,01 0,13 7,44 0,28 0,20 0,78 0,08 0,07 8,63 0,12 2,6 100,69
7 Kuacrep F-1/b 10 44,53 0,33 8,76 10,36 23,35 0,14 3,53 0,73 0,14 0,98 0,16 0,51 3,68 0,24 3,01 100,43
8 Kiacrep F-1/c 8 49,73 0,22 2,70 10,73 26,80 0,11 4,36 1,08 0,20 0,68 0,23 0,19 2,10 0,07 1,75 100,95
9 Iioepyna F-2 30 54,06 0,23 8,69 6,58 18,08 0,15 4,02 0,55 0,39 1,45 0,14 0,29 0,40 1,97 0,52 0,19 3,18 100,87

10 Kuacrep F-2/a 7 61,84 0,21 8,28 4,44 15,49 0,14 3,81 0,55 0,35 0,78 0,16 0,16 0,88 2,00 0,4 0,16 1,87 101,51
11 Kiacrep F-2/b 13 53,37 0,17 5,64 8,60 19,39 0,19 3,65 0,59 0,23 1,04 0,19 0,46 0,25 2,56 041 0,17 2,81 99,72
12 Kuacrep F-2/c 11 49,86 0,33 12,28 5,73 18,29 0,13 4,56 0,49 0,61 2,41 0,09 0,21 0,18 0,89 0,26 4,55 100,86

I'pyna cranuis

13 (Al) 42 57,54 0,45 17,55 3,91 8,31 0,07 3,00 0,52 0,99 3,36 0,10 0,33 0,47 0,70 0,68 0,17 2,70 100,85
14 Ilioepyna Al-1 13 62,73 0,50 18,73 2,71 4,15 0,05 1,68 0,69 0,81 4,12 0,04 0,13 0,73 0,91 0,12 0,96 99,07
15 Kuacrep Al-1/a 5 65,03 0,48 14,35 3,14 5,27 0,08 2,14 0,85 0,89 4,64 0,04 0,72 1,06 0,13 0,58 99,39
16 Kunacrep Al-1/b 8 61,30 0,56 21,48 2,42 3,47 0,03 1,30 0,58 0,63 4,32 0,05 0,13 0,74 0,84 0,11 1,74 99,68
17 Iioepyna Al-2 26 52,91 0,45 18,64 4,94 9,35 0,08 3,43 0,42 111 3,42 0,12 0,36 0,33 0,58 0,37 0,21 4,02 100,74
18 Kunacrep Al-2/a 3 41,13 0,45 19,48 2,47 22,68 0,07 4,24 0,32 0,50 4,11 0,11 0,08 0,04 0,12 0,21 4,01 100,00
19 Kunacrep Al-2/b 4 48,95 0,65 26,77 2,30 7,69 0,05 2,07 0,38 0,21 5,07 0,05 0,28 0,08 0,17 0,18 0,21 5,35 100,43

20 Kuacrep Al-2/c 11 53,78 0,37 15,13 5,40 11,15 0,13 4,60 0,38 0,81 3,11 0,13 0,14 0,35 1,18 0,31 4,08 101,05

21 Kunacrep Al-2/d 9 56,46 0,60 18,83 3,95 7,36 0,03 2,29 0,54 0,88 3,73 0,14 0,48 0,60 0,34 0,55 0,17 3,64 100,59

Ilpumimrka: 1-3 — iCTOTHO XEMOTeHHI Ta KJIACTOI€HHO-XEMOTEeHHI 3aJi3UCTO-KpeMeHUCTI mopoay; 1 — Garari 3a piBHEM 3aJIi3MCTOCTI JKECIePH i JUKECTIUTITH: CHIIIKaTHO-MarHeTUTOBI, MarHETUTOBI, remMa-
tur-MarnetutoBi (Fe203 + FeO ~ 50-60%); 2 — Garari i cepe/iHi 3a piBHEM 3aJIi3HCTOCTI JXKECTIEPH 1 JUKECTIUTITH: CHITiKaTHO-MarHeTuToBi, Maraetutosi (Fe203 + FeO ~ 40-50%); 3 — masopyHi i cepenHi 3a
piBHEM 3aIli3HCTOCTI JXKECIICPH 1 AUIMO-CIaHIli MArHETUT-CHITIKaTHI, KapboHaT-MarHeTuT-cunikathi (Fe203 + FeO ~ 30-40%); 4-21 — icTOTHO KJIACTOT€HHI i XeMOT'€HHO-KJIACTOTeHHI (IIEPEeBaXHO CIIAHIICBI)
nopoy; 412 —3ami3ucro-cuiikarHa rpyna cianiis (F); 4 — cepenniii ckman rpynu F; 5 — cepenniit cknan miarpymu F-1: Bucoko Fe-cnanti, icrotHo amdidonosi (Kymwm, I'pa-Kymm, I'pr-bi-Kymm); 6-8 —
okpemi knacrepu miarpynu F-1; 9 — cepenniit ckman miarpynu F-2: momipao Fe-cnanmi, 31 3SMiHHEM CHiBBiIHOIIEHHSIM Oi0THTY, Xmoputy, amdidomnis (+ ['pr, Marn, Kap6); 10-12 — oxpemi kiactepu miar-
pynu F-2; 13-21 —anromocwiikatHa rpyma cnanmiB (Al); 13 — cepenniit ckman rpynu Al; 14 — cepenniit cknan miarpynu Al-1: cnanmi nepeBaxkHo kBapu-cepunuToBi (+ bi, X, I'pd); 15-16 — okxpemi kiac-
tepu miarpynu Al-1; 17 — cepenniii cknax miarpymnu Al-2: cnanmi 3i 3MIHHUMH CITIBBITHOIIEHHSIMU CEPHLUTY, OioTHTy 1 Xitoputy (£ ['pH, CtBp, ['pd); 18—21 — okpemi kmactepu miarpynu Al-2.

Note: 1-3 — mainly chemogenic and clastogenic-chemogenic iron-siliceous rocks; 1 — iron-rich jasper and jespilite: silicate-magnetite, magnetite, hematite-magnetite (Fe203 + FeO ~ 50-60%); 2 — jesper
and jespilites with high and medium iron content: silicate-magnetite, magnetite (Fe203 + FeO ~ 40-50%); 3 — magnetite-silicate, carbonate-magnetite-silicate jasper schist and jasper-schist shales with a
low and medium iron content (Fe203 + FeO ~ 30-40%); 4-21 — mainly clastogenic and chemogenic-clastogenic (predominantly the shale) rocks; 4-12 — iron-silicate group of schists (F); 4 — average com-
position of the F group; 5 — average composition of the subgroup F-1: Fe-rich schists, predominantly amphibole (Cum, Grt-Cum, Grt-Bt-Cum); 6-8 — individual clusters of the subgroup F-1; 9 — average
composition of the subgroup F-2: moderately Fe schists, with a variable ratio of biotite, chlorite, and amphiboles (+ Grt, Mgh, Cb); 10-12 — individual clusters of the subgroup F-2; 13-21 — aluminosilicate
group of schists (Al); 13 — average composition of the Al group; 14 — average composition of the Al-1 subgroup: shales are predominantly quartz-sericite (+ Bt, Chl, Gr); 15-16 — individual clusters of the
Al-1 subgroup; 17 — average composition of the Al-2 subgroup: shales with variable sericite, biotite and chlorite ratios (+ Grt, St, Gr); 18-21 — individual clusters of the Al-2 subgroup
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3a3HaveHi MATPYNH TOAUISIOTHCS KOXHA, Y CBOIO
4yepry, 1me Ha 2-4 MEHIIMX KjacTepu B (opMarti «ee-
MEHTapHHX» KJIacTepiB (ycboro 12), siki, omHaK, MiHe-
paJIOTi4HO CTPOTO HE IHAWBiAyali3oBaHi i GOPMYIOTH
OKpeMi 3rymeHHs (QirypaTHBHHX TOYOK Y CKJIAZl TIET-
POXIMIYHUX TPy 1 MATPYI, YTBOPIOIOYN TaKHM YHHOM
iX BHYTPIIIHIO CTPYKTYpy a00 «XMapH PO3CIFOBaHHS».
CepenHill ckiaJ NETPOXIMIYHHMX TPy, MATPYH 1 «ele-
MEHTapHHX» KJIACTEPiB HABEIICHO B TAONMII 2.

VY ckiami 3ami3ucTo-cwiikaTHoi miarpymu F-1 gemio
BiZJOKpeMJICHE TTOJIOKEHHS 3aiimae kiacrep F-1-a, siko-
My BIACTHBHHA TIiJBHIICHWH BMICT MarHe3iajbHO-
3amizucTux KapOoHatiB (cepenni BemuunHu CO», FeO,
MgO mninsummeni, BinnosigHo: 11,5; 31; 7,5% ) mpu 3a-
TaJbHINA BUCOKIN 3aJII3UCTOCTI, MIABHILEHINA TIMHO3EMH-
cTocTi 1 MiHiManpHUX BenumunHax SiOi. Cepen anroMo-
CHJIIKATHUX CJIAHIIB CJIiZi OCOOJIMBO BiJ3HAYMTH HEUHUC-
JICHHUH BHUCOKOTJIMHO3eMHCTHI Kiactep Al-2-b, mns
SIKOTO XapaKTePHUM € HaWOUIbII BUCOKUN BMICT TJIHHO-
3emy (25-31%), a Takox MakcuMaibHi Beaunuuan Ti0; 1
K>0. Le#t xmacTep aHAMOTIYHUHN 32 CBOIM CKiIagoM (¢i-
JTOBHIHUAM KBapIl-CEPULIUTOBUM CIAHISIM BEPXHBOT
MiICBITH CKEIIOBATCHKOI CBITH, IO MiJICTEIIE 3aIi30Py-
JHY caKcaraHcbkoro cBiTy. Taki cmaHmi cgopmoBaHi
NPY PO3MHBAHHI 1 ONMXKHBOMY TIEPEBiTKIaICHHI BHCO-
KO3p1I0T KOHTMHEHTAJIbHOI KOPU XIMIYHOTO BHUBITPIO-
BaHHSA 1 € NpPSAMHUM IHAUKAaTOPOM MIJIKOBOJAHUX YMOB
cenumenTartii. [IpucyTHICTD iX ycepenuHi 3ami30pyaHOi
(opmarii npakTHYHO y CKJIAJi BCIX CIAHLIEBHX T'OPU30-
HTIB BKa3ye, NO-TIeplIe, Ha MaparecHeTHYHHU 3B’SI30K
3aJ1i30HAKONUYEHHS 3 MPOTOTYMIJIHOK KOHTHHEHTAIb-
HOI0 KOpOI BHBITPIOBAHHS, MO-Ipyre, Ha HE3MiHHO
KOMIICHCOBAaHUH 1, B IJIOMY, MIJTKOBOJHHH XapakTep
ceauMeHTanii.

@aniajJbHi yYyMOBH HAKONHYEHHS 3aJIi3UCTO-
KpeMeHHCTO-cIaHueBoi dopmanii cakcaraHcbkoi
CcBiTH

B niteparypi 3 3ami3uCTO-KPEMEHHCTO-CITAHIICBUX
(dbopmMarriii KpUBOPI3bKOrO THITYy BIZIOMO KijIbKa BapiaH-
TiB (aliambHI-TeHETUYHOI I1HTEepIpeTanii ayTUreHHO-
MIHEpAIOTIYHOT 1 ayTUTeHHO-TEOXIMIYHOI 30HAIBHOCTI
[IMX KOMILIEKCIB.

3rigao I'. xeiimca [42], y 3amizopyaniid Gopmarii
03. Bepxuroro y IliBHiuHIlI AMepull, Mo € OIU3BKUM
aHayoroM (opmariiif KpUBOPi3bKOTO TUITY, BUALISIOTHCS
YOTHPHU OCHOBHI 3aii3ucTi ¢artii (Big Oepera Brimb 6a-
ceifHy): | — okucHa (remMaTuTOBa i MAarHETUTOBA), 2 —
cuitikatHa, 3 — kapOoHaTHa, 4 — cynbdinHa. BinminHOIO
pHcoio reMaTHTOBOi (amii 03. BepxHporo Bix KpuBopi-
3bKUX TOPiJ] € NPHUCYTHICTh OOJITOBHX CTPYKTyp. 3a
I'. JlxxefimcoM, remMaTtuToBa OKHMCHa (arist € HalHOLIbII
MUIKOBOJHOKO, IO BiJIKJIAJacsi Ha MUIMHAX B J00pe ae-
pPOBaHMX BOJAX; HaBIAKW, IOPOIH cyabdinHol damii
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3aiiMaloTh HAHOLTBII TITHOOKOBOJHE TOJIOKCHHS Ha
npodini gHa Gaceiiny.

Brmspki go mux norsini yasinenss .M. bopayHosa
[4, 16] momo makomMYeHHS cakcaraHchkoi cBitTh Kpe-
MEHUYYIBEKOTO pailoHy: 4epBOHOKONipHi (OKHCHI) ¢armii
HAKONHMYYBAJIUCS B YMOBaX MIJIKOBOJZS; TINIMOOKOBOJ-
HIIIUM YMOBaM BiJNOBifanu cipokousipHi ¢auii; npu
I[OMY HAMOLIBII MIMOOKOBOTHUMHK OYIIM KOJTYEIAaHOBI
BiZKJIa[M, O (POPMYIOTHCS Y BiTHOBIIOBAILHUX YMO-
BaX 1 AacoWilOIOTh 3 CIPOKOJIPHMMH MAarHeTHT-
CHJIIKATHUMH JUKECTIepaMH 1 XJIOPUTOBUMH CIAHISIMHU;
Ha BimMmiHy Bix I'. J)keMca, MakcuManbHI TIMOWHH, 3a
LM. BopayHoBuM, BimmoBimanu OKeaHCHKHM (IO 2-
4 xm).

Inme  TpakTtyBamHA ~ QamiadbHHX ~ YMOB Y
M.O. Inakcenka [26] mis dopmarlii 3ami3uCTUX KBap-
muTiB Kypcbkoi cepii KMA: Hai6inbm Garati 3aizoM
TOHKOIIOJIOCYATI YEPBOHOKOJIIPHI (TeMaTHUTBMICHI) Te-
MaTUT-MarHeTUTOBl 1 MarHETHT-TEMaTHTOBI KBapIHUTH
HaKONMYYBAJIMCS B HAaWOLIbII BiagajneHuX Bix Oepero-
Bol JiHIT 1 HAWOLTEOI TIMOOKOBOJHUX YMOBAaX; MpH
IIFOMY 3arajbHa ruOnHa OaceifHy Oyna He3HaYHOMO (He
oimemre 200-300 M) mpu myske monoromy penbedi mHa i
pIBHHHHOMY penbedi NPHICTIHX KOHTHHEHTAIbHHX
oOacTei.

Sk moka3 Okl TIHOOKOBOJHUX YMOB CEIMMEHTA-
i1 TeMaTUTOBUX KBapLUTIB Yy MOPIBHSHHI 3 MarHETUTO-
i Oespymaumu  danisimu
M.O. [InakceHKO BUKOPHCTOBYE aHaJi3 IMOTYXHOCTEH.

BUMH  KBapUUTaMH
HuM ycTaHOBIIEHO 3aKOHOMIPHHH 3B’S30K MiX MiHepa-
JHHAMHU BHJIAMH 3aJi3UCTUX KBapIHUTIB 1 MOTYKHOCTS-
MH TOBII, SIKi BOHU CKJIQJarOTh: 31 30LIBIICHHSIM 3ara-
JBHOT TOTY>KHOCTI TOBII 3aJ3UCTUX KBapUHUTIB y Ii
CKJani 30UTBIIYETHCS MHUTOMA Bara T'eMaTUTBMIiCHUX
KBapIIWTIB 1, HABIAKH, 3MCHINYETHCS — MAarHETHTOBUX
kBapiutiB. OKpiM TOro, HUM BCTAaHOBJICHO HEraTHBHY
KOPEJSITUBHY 3aJIeKHICTh MK TOTYXXHOCTSIMHA TOBIII
3aJII3UCTHX KBapLUTIB 1 CyMapHUMH IOTYXHOCTSMH
IUTACTIB 1 MPOIIAPKIB CJIAHIIB, 10 3HAXOIITHCSA B HIl.
OpHak Taki mpsiMi KOPEJISIil MK TJIHOMHOK CeIrMEH-
Tamil i MOTY)KHOCTSMHU OCaJiB, Ha HAII TOTJIAM, HE 30-
BCIM KOPEKTHI, 5K, HAPUKIIA, HE € JOKa30M TIIHOO0KO-
BOJHUX yMOB BEIIMKi IMOTYKHOCTI KOHTHHEHTAIbHUX
rpy0OyIaMKOBHX MOJIAC.

[Hmoro 03HAaKOI, MO0 CBIMYHTH, HA JOYMKY
M.O. Ilnakcenka, nmpo OB TTHOOKOBOIHI YyMOBH Oa-
raTuX 3ai3UCTUX KBAPUHUTIB 1, 0COOIUBO, TEMaTUTBMIC-
HUX PI3HOBHIB, € XapaKTep PO3MOAITY TIHHO3EMY B
3aTi3UCTUX KBapIHTaX, BMICT SKOTO 3aKOHOMIpHO 3HH-
JKYETBCS BiJl CEPEIUHM CIAHIICBUX J0 CEPEAMHU 3aIi3u-
CTHX TOPHU3O0HTIB, JAOCSATAIOYH MiHIMAJIIFHUX 3HAYEHb Yy
HaWOUIBII OaraTMx reMaTHUTOBHUX JKECILIITAX: «BEJIH-
YHMHA COJCPIKaHUS TIIMHO3EMa B KEJE3UCTBIX KBapIIUTaX

YKa3bIBa€T Ha CTCICHb 3aCOPCHHOCTU HX IMCPBHUYHBIX
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0Ca/IKOB IEJIMTOBBIMH 00pa30BaHUSMHU, T.€. HA OTHOCH-
TENBHYIO YAAIEHHOCTh y4acTKa CEIMMEHTaluH oT Oe-
peroBoi IMHUM WM, WHA4Ye, HA HUX OTHOCUTEIBHYIO
riry0OKOBOAHOCTE» [26, c¢.117]. OpmHak, BigmajeHIiCTh
BiZ OeperoBoi JiHii He 3aBXKIN O3HAYA€E OLIBII TITHOOKO-
BOJIHI YMOBH. Y BEJIHKHUX MITKOBOIHHUX BHYTPIITHHOKO-
HTHHEHTAJILHUX OaceiHax, y iX LEeHTpaJbHUX Bijase-
HUX Big Oepera 30Hax, KyJu OOMeXeHHH MMPUILUINB Kila-
CTOTE€HHOTO MaTepialy, MOXXYTh 3HaXOJUTHUCS LIMPOKI
MUJIHMHY, TOB’s3aHI 3 MiTHATTSM JHA OaceiHy ceInMeH-
Taii.

JliToxiMi4Hi 1 T€OJIOTIYHI XapaKTEPUCTHKHU MOPix 3a-
J3UCTO-KPEMEHHUCTO-CIIAHIIeBOI (hopMarlii cakcaraHch-
kol cBitn KpuBOacy maroTh MmificTaBU CYAWTH TIPO IIi
TOPOJH SIK TIPO (arlii BETUKOTO MITKOBOIHOTO OaceiHy
3 IOCUTH TIOJIOTHM penbedom mHa OaceifHy cemmuMeHTa-
il 1 HABKOJIUIIHIX 00IacTen.

VY 3ami3ucTUX YepBOHOKOJIIpHUX moponax Kpemen-
YyyKa y CKJIaJi JBaHAJIATOI Ma4yKH HEpIIOi KpPeMeHYY-
1IbKOT CBITH [16] crocTepiraeThesi TOHKE IMeperiapyBaH-
HS 3aJII3UCTUX JDKECHEPIB 13 MICKOBHKAMH 1 CBITIIMMH
CEPULUTOBHMH CIIAHIIMH — SBUILE YHIKaJIbHE IS BCi€i
Kpusopizpko-KpemeHdyIpKO1 CTPYKTYpPHO-
tdopmariitaoi 30uu (KCD3). BoHO HOBOOUTH MOXKITH-
BiCTh OJIM3BKOT 32 9acOM CeQMMEHTAIIi 1 epernapyBaH-
HSI BUCOKO3PIUTNX Y XiMIYHOMY BiTHOIICHHI TEPUTCHHUX
MCaMiT-aJICBPO-TIEIITIB 1 XEMOI€HHUX T'€MaTHTBMIiCHUX
3ai3uCTHX JpKecrepiB. OCKUIBKU TepIli € KpUTEpieM
MIJIKOBOJTHOCTI 1 OJIM3BKOCTI Oeperoroi JiHii, TO Taki
YMOBH MOIJIM iICHYBaTH 1 NPH CEIMMEHTAlli 3aJ1i3UCTUX
JOKECTICPIB.

BusiBneni B8 KpeMeHIyIbKill CTPYKTYpi KOTYEOaHHI
TUTACTH BCEPEIMHI KPHBOPI3BbKOi cepil TaKoX € piJKic-
HUMH yTBOpeHHsIMH misi Bciei KC®3 [16]. Ilmactu i
Iapy KOJTYeaHiB MOTyXHicTio 10 0,6 M 3HaXOIATHCS B
nepenapyBaHHi 3 XJIOpUT-KapOOHATHUMH JUKECTIEPAMH i
OIOTHT-CEPUITUTOBUMH CIIAHI[IMH. 332 BMICTOM Fesr (y
cepeaubomy 31,6%) xomuenanu OJIM3BKI 10 CipOKOIip-
HUX KapOoHaTHuX mkecrnepiB. 3a [.M. BopayHoBum
[16], kpaiiHe MOJIOKEHHSI KOJYENAHIB Y TPaHCTPECHB-
HOMY psifii 3aJI3UCTUX TeoXiMiuHUX (arii (4epBOHOKO-
JipHOT, CIpOKOJIPHOi, KOTYEAaHHOT) BKa3ye Ha iX yTBO-
PEHHSI B yMOBAaX MAaKCHMAaJbHUX TJIMOMH HAKOIIMYEHHS
ocaniB, ski omiHeHo .M. BopayHoBuMm B 2-4 THC. M
(ToOTO OKeaHiuHI TTTMOWHY), BUXOAAYH JIUIIC 3 TPHITY-
IIEHHS IIPO HEKOMIIEHCOBAaHE IPOTMHAHHS i Yac ce-
IMMeHTaIli cakcaranchkoi cBith. OmHAK YHCIEHHI Ji-
TOJIOTO-(allialIbHI 03HAKH TOPiA cakcaraHChbKOT CBITH 3
OYEBHJIHICTIO CBiT4aTh MPO MPOTHIIC)KHE — HE3MIHHO
KOMIICHCOBaHe OCaJloHaKoMn4eHHs. J[o umcna Takux
03HAK MOJKHA BiHECTH MPUCYTHICTH Yy CKJIaJli MPaKTHY-
HO BCiX cTpaturpagiuHuX piBHIB CaKCaraHChbKOi CBITH
MOPiJ, SKi € IHAUKATOpaMU MUIKOBOJIHOI CEIMMEHTAIII]

BHCOKO3pDUIMX METAaleNiTiB  KBapI-CepHULiTOBOTO

ckiany, a B KpeMeHuyIbKiil CTpyKTypi e 1 3piinx Ka-
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JIINMAT-KBAPI[OBUX METAIICKOBUKIB Ta METaajJeBpOIIi-
TiB. IIpo 1me >k cBim4aTh i BHyTpilIHbOGOpMAIIiiHI T1e-
pPEpBH, TIOB’s13aHi 3 JIOKAJIBHUM OCYIICHHSM 1 BUBOIOM
OaceiiHy i3 30HM CEeIUMEHTAIlil 3 HACTYIMHHM BiJKIa-
JeHHAM 0azaJbHHUX MCAMMOAJIEBPUTOBHX IIApiB 1 Tpo-
IIapKiB BHYTPIITHHO(OPMAIIMHNX JITUTOBHX aIloIeli-
TOBHX KOHriIoMepatoOpekuiii. Ha miBaui Kpemenuyns-
KOI CTPYKTYpH ZeB’sTa Hadyka Nepioi KpeMeHYYIbKOi
CBITH, Yy CKJIaJi sIKO1 BCTAHOBJICHO HCBEIUKI IUIACTH i
JIH3M KOJYeNaHiB, BUKIUHIOETHCS, 3PI3yIOUHCH CTpaTH-
rpadiyHUM BHYTPILIHB(OPMAIIHHUM HEY3TrOJKEHHSIM;
B OCHOBI MAayKH, IO JIS)KHUTH BHIIE, PO3BUHEHI MaJIOIIO-
TY>XHI KOHTJIOMEpaTH 3 yJIaMKaMH KOJYeAaHiB, 3aJi3uc-
THX JUKecrepiB i ciaHmiB. Lle minTBepmkye B milomy
MUIKOBOJIHY CEJUMEHTAIII0, B TOMY YHCII i CAMHX KOJI-
genaHiB. HaiOimemi rombOuan GaceliHy, WMOBiIpHO, HE
nepesunryBaau 100 m.

OyHIaMEHTaJIbHOI OCOOJIMBICTIO XiMI3My 3alli3uc-
To-KpemenucTux nopix KC®3, ycmnaakoBaHOw Bij BHU-
XiTHUX OCaliB, € XapaKTep PO3NOALILY B HUX 3HAYCHb
crymnens okucnenns 3amiza Fe;Os/FeO. Haitbinpin 3ami-
3WCTI 1 BOJAHOYAC HAaMEHIN TIMHO3EMHUCTI (301IHEHI Ha
KJIACTOTEHHHUI TETITOBUI MaTepian) pi3HOBHIM MOPix
3K®J] — TOHKOIOJOCYATI MArHETUTOBI 1 TeMaTUT-
MAarHETHUTOBI JHKECHIIITH — MArOTh ITIIBUIIEH] 3HAYEHHS
poro koedimienta — Fe;03/FeO B HUX 3HAYHO BUILIUH,
HDK B MaJIOPYIHMX MarHETHT-CHIIKaTHHX JDKECIepax i
3aJII3UCTO-CUIIIKATHUX cinaHIpsiX. Jlana ¢pyHaameHTanbHa
neTpoximMiuHa i3

O3HaKa paszoMm

CTPYKTYPHHUMH XapaKTEPUCTHKAMH (XapaKTepoM Iapy-

TEKCTYpHO-

BaTOCTI) MOPiJ BKa3ye Ha IIIKOM TeBHI (aliaibHi 0co-
OIMBOCTI HAKOMMMYCHHS OaraTWX 3ai30pYAHUX (aliii: B
HepIy 4epry, Ha OijbIl OKHCIIIOBAJIBHUI XapakTep ce-
peloBuINa ceANMEHTaIi 10 BiJIHOMIEHHIO 10 JHKECTIEpPiB
1 3aNi3UCTO-CHJIIKAaTHUX CIAHINB, TO-APYyre, Ha IyXKe
CIOKIiHI YMOBH CeTUMEHTAIlil, (IMOBIpHO, HIKYE XBH-
JIbOBOTO 0a3ucy), a TakoX Ha BIJICYTHICTH abo jyke
HEe3HaYHUI NPUTIK TEPUICHHHUX OCaJiB, L0 MOJIUBO
NpU PIBHUHHOMY peibedi CyMDKHUX KOHTHHEHTaJIbHUX
obnacteii 3HOCY ab0 3a HasBHOCTI OOMEXYyBaJbHOTO
Oap’epy y BUIJISAl MiABOAHUX OapiB i MinuH (abo Toro i
iamoro). Taki yMOBH MOTNIM peani3yBaTHCS B YMOBaX
CTabIBPHOTO MITKOBOJHOTO IIeNb(]y, MUPOKUX HAIIiB-
3aMKHYTHX JIaryH a00 03ep 3 00OMEXEHHUM NPHUILITHBOM
TEPUTCHHUX CYyCIIeH3il (Ha 3HauHii BixcTaHi Bix Oepe-
TOBOI JiHI1 B MEXaX MIIKOBOJHUX 0aHOK, a00 mo0Omm3y
Oepera 3a JyXe HE3HAYHUM IPHUBHOCOM TEPUTCHHUX
ocaiB).

I'yminauit (Termii 1 Bostoruit) kiiMar y mepion ¢o-
pMyBaHHS 3ayi30pyAHOi Gopmarllii cakcaraHChbKOi CBITH
JIOBOJIUTHCSI CHHXPOHHICTIO TPOIIECIB CialiTHOTO BUBIT-
PIOBaHHS Ha CyIIi 1 ceAMMEHTaNii 3a1i3UCTO-CHITIKaTHO-
KPEMEHHUCTHX ocaliB. lle BCTaHOBIEHO 3a BiOMUMH
(akTamMu 3ajsITaHHS 3AIMIIKOBOTO CIlaliTHOrO MeTae-
JIIOBIIO Ha IUIariorpanitax GyHIaMeHTy Oe3rnocepeaHbo
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i OcajaMu MepIIoro CIaHIEBOr0 FOPU3OHTY cakcara-
HCBKO1 CBITH 1 QiiTaMH Ta METAIiCKOBUKaMU CKEIIO-
BaTChKOI CBITH B MeXax pyIHHKA iM. JI3€pKHHCHKOTO
[9, 30, 36], a TakOk HEMOJANIIK — Ha TEPUTOPil pyAHUKA
iM. Kipona [2, 9, 14, 36] i pynauka im. Liriga [2]. T'ywmi-
mHi (B mimomy) ymoBu Ha erami cemumenTamii 3KD/]
MIATBEP/KYIOTHCS 1 PSIOM 1HIIMX O3HAK: IPHHAJIEKHI-
ctio nopin 3K®/[ no rymigHOro cepianbHOroO METpoxi-
MmiuHOrO THIy [28, 29], mpHUCYTHICTIO Yy CKJIajai BCIX
CJIAHIIEBUX TOPU30HTIB CaKCaraHCHhKOI CBITH MPOIIApPKiB
BUCOKOTJIMHO3EMUCTHUX  (BHCOKO3PIJIMX) METaMelIiTiB.
Iopsin 3 ysBIEHHSIMH PO TYMIZHHH THO JITOTEHE3Y
ICHYIOTh TAaKOXX TPHUIYIICHHS IIOAO iCHYBaHHA Iepio-
IiB, ONM3BKHX /IO €BallOPUTOBOI CEIMMEHTAIlii, KOTpi
3aCHOBaHI Ha MPHUCYTHOCTI PHUOEKIT- i eripHHBMiCHHX
MPOIIAPKIB y IIOCTOMY i CbOMOMY 3aJli3UCTHX TOPH30H-
Tax cakcaraHcbkol cBiTH KpHBODIXOKS, a TakoX y Bep-
Xax 3anizopynHux cBiT KpemeHuyupkoro OaceifHy i
MuxaiiniBcbkoro paiiony KMA. Po3moain iy)KHUX am-
($iboiB pU LBOMY MIANOPSAKOBYETHCS 3aralbHIi MiK-
TOPi.
B.I. Cxapxuacpkuit 'y 1958 p [35] BHCIOBHB LiJTKOM
00TpyHTOBaHE TMPUNIYIICHHS MPO TE, MO ACSKi Pi3HOBHU-
J¥ KBapIUTIB IOCTOTO i CbOMOTO 3aJIi3UCTUX TOPH30H-
TiB MICTATH TyXHHUHA am(}iOo, 0 Mae ayTUTEHHY TpH-
poxy i yTBOpHBCA HE B pe3yJbTaTi MPOIECIB METacoMa-

POPUTMIYHOCTI 3aJTI3UCTO-KPEMEHHUCTUX

TO3Yy, @ Ipu MeTamopdu3mi mapiB, MoyaTkoBo 30arave-
HHX HaTpiem.

[Tpo noxomkeHHsI META0CaIOBUX CTIJILITHOMEIIAH- Ta
PHOEKITBMICHHUX 3aJli3UCTO-KPEMEHUCTUX TIOpiA y JO-
KEMOPIHCHKMX KOMIUIEKCaX CBITY BIiZIOMI YsIBJICHHS,
3aCHOBaHI SK Ha BIUIMBI BYJKaHOTCHHHX IPOIECiB (Tie-
PEBiIKIAIEHHS TOMIJIOBOTO Matepiany, (pymapoibHO-
combdarapHi mporecu) [22], Tak i Ha BIUIHBI €BarlopH-
TOBHX YMOB OaceifHy cemumerTarti [6, 43]. Y 3amizopy-
mHEX (popmamisax mpokemOpiro [liBneHHOT Adpuku, 30K-
pema ¢opmanii Kypyman (TpaHcBaalibChbka cucTeMa),
BCTaHOBJIGHO CTpaTHrpadiuHuii KOHTPOJb KOHIEHTpA-
it HaTpito (PHOEKITOBHX IIApiB) BCEPEANHI 3aTI3UCTUX
MOPIJL, 110 CBIYUTH MPO TE, 1[0 HATPIHA KOHIICHTPYBABCS
B NIEBHI MOMEHTH 4acy CeJIMMEHTallii B yMOBaX MIJIKO-
Boas. Takwuii e 3B’S130K KOHIICHTpAIlill HATPirO B 3alIi-
3UCTHX MOPOJIaX BCTAHOBIIIOETHCS 1 B IHIINX perioHax —
tdopmamii I'pikBarayn-/xacmep (I[In. Adpuka) ta iH.
[5].

3a maaumu M.O. Spomyk, B.JI. Ononpienka [40],
MiJIBUIIIEHA JIY>)KHICTh OCaJliB IIOCTOTO i CHOMOTO 3alli-
3UCTHX TOPU3OHTIB MOSICHIOETHCS YHACTIO TY(POreHHOTO
MOTIJIOBOTO MaTepialy, Xo4a HE BHKJIIOYAETHCS 1 iCHY-
BaHHS €BallOPUTOBUX YMOB i3 TiJIBUIIEHHSIM COJIOHOCTI
Oaceifny. JliToxiMiuHi naHi, HaBeJCHI HAMHU B HasBHIH
CTaTTi, CBiJUaTh Ha KOPHUCTHh TY(OTreHHOI Bepcii, ocki-
JBKH B 3aJII3UCTHX OCajax He BiJ3HAYa€ThCs 3arajibHOi
TEHJICHIT 30UTBIICHHST BMICTy HATpilO, IO HEMUHYYE
MaJio O Miclie 3 HapOCTAHHSIM €BallOpPUTOBHX yMOB. I1i-
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JBUIICHUM BMICT HATpilO B 3aJi3MCTHX KBapLHUTax Mae
€Mi30ANTHO-BUMAAKOBUH XapakKTep.

OO6cTaHOBKAa CeAUMEHTAIlii 3ali3UCTO-KPEMEHUCTO-
CITaHIeBOi (opMamii cakcaraHChKOI CBITH HalOIIKYe
Haragye MiJKOBOAHI IIaTGOPMHI MOPCHKi (CTaOITBHIIA
menbd) abo BeNrKi BHYTPIITHROKPATOHHI MYIIBIOIOIi-
OHi MiNKOBOmHI O03epHi OaceliHu. 3a IaHUMH
FO.I1. Menbhuka, [21], rmubuna GaceiiHy He Moriia Oy-
TH OlIbIIIe EPIINX COTEHb METPIB, OCKUIBKH B IHIIOMY
BUIAJIKY TiJpoKcuan Ta kapOoHatu Fe, mo Bumnamnu B
BEPXHIX IIapax BOJM, PO3UMHSIIMCS O, HE IOXOASUH
nmHa. MiHiMallbHa K TIHOMHA [T pUTMIYHO-TIAPYyBaTHX
3K® /I (Kpueuit Pir, KMA, Xamepcii) HaBpsn 4 Oyna
MEHIIO XBWIKOBOTO Oasucy (20-30 m). JlerampHe BU-
BueHHs mapyBatux TekcTyp 3K®JI Kpusbacy
JIL.A. Xomrom [38], A.0. Kymukowm [18, 19] miiimumo Bu-
CHOBKY MpPO BHUKJIIOYHO CIOKIHHI MIiJTKOBOJHI YMOBH
CeIMMEHTAITIT 1 aKTUBHI MPOIIECH IareHETUIHOIO Tepe-
TBOPCHHS 3aJII3UCTO-KPEMEHUCTUX oOcamiB. [ THOMHU
HAKOIMYEHHS OcaliB Oy/lu B LIJIOMY HEBEJIUKUMH, OJ-
Hak Oibliie 3a XBUILOBHI 0a3uc (50-70 m).

CyuacHa BUTATHYTa CKJIQIHOCKJIaa4acTa IeoJoridHa
OynoBa OaceifHy He 30epirae iioro mepsicHOI dopmu i
po3mipiB. baceifH XapakTepu3yBaBCsS IOCHUTHh PiBHUM
penbedoM THA 1 IPUIIETIINX TEPUTOPiH, a CETUMEHTAITis
MaJjla KOMIICHCOBAaHHMH Xapakrep. BomHouac okpemi fi-
JISIHKH, PO3MEXKOBaHi KOHCEAMMEHTAIIMHIMHU PO3JIOMa-
MU, 3a3HaBajJM IPOTMHAHHS PI3HOI IHTEHCHBHOCTI, IO
MPU3BEJIO JI0 MOJUTY OaceiiHy Ha JIOKaJIbHI MYJIbIOIIO-
IOHI gempecii.

Heszanepeunum (GakToM IMHUPOKOT IIOMIMHHOL CEIIH-
menrtanii 3K®/] maneomporepo3oto € Oaceitn Xa-
MMmeperni B 3aximHilt ABcrpaimii. [Topomu 3amararoTs
CyOTOpH30HTATPHO Ha BEIMYE3HIH IUIONI, JO TOTO XK
OKpeMi IIapHu TPOCTEKYIOThCS 0€3 iCTOTHUX 3MiH Ha
BiZicTaHi 0araTboX JECATKIB KM.

Ha aymky M.O. Ilnakcenka [26], xapakrep JiiTore-
He3y 0cajliB KypchKoi cepil CBIUUTh NMpPO NACHBHICTh
TEKTOHIYHHMX IPOLECIB, JOCUTh MOJOTMH 1 PIBHUHHUIMA
penbed aHa GaceliHy ceaUMEHTAllil 1 HaWOLIbII BiIO-
BiJla€ 00JIACTSIM 3 CYOIUIAT(OPMHHUM PEKHMOM.

3rigao 3 pekoHcTpykuiero [.M. Illeronesa [39], ma-
cmrad cybrurardpopmuoro  Kypcbko-
KpuBopispkoro OaceliHy ceaumMeHTamii
KPEMEHHCTHX YTBOPEHb 332 PO3MipaMH HE IOCTyIaBCs
PpaHHBOIIPOTEPO30HChKii BogoiMi Xammepcii. [llupuna

3arajIbHOro
3aJII3UCTO-

npunyctumoro daceitny cranosuia 350-400 kM, a 10B-
XMHA B MIBHIYHO-3aXiTHOMY HAaNpsIMKy — HPHOIU3HO
600-700 kM. [lis mopiBHsiHHS, upuHa Kacmiiichbkoro
mopst — 300 km, nosxuna —1200 kM.

Cy6muiaThopMHUN PEXHM 1 MIMPOKUH TUTOMIMHHUAN
XapakTep HaKONWYEHHS 3aJ1i3UCTO-KPEMEHHUCTHX 0CaJliB
MaJICONPOTEPO30I0 BIIKPUBAE MOXKIMBOCTI JUIST MiXpe-
TiOHAJIBHUX MIDXMEraOJIOKOBHX CTpaTHrpadiyHuX Kope-
N B gokem6pii YILI.
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BucHoBknu

1. Ha ocHoOBI mpoBemeHOi MITOXIMIYHOT THImi3aIii
BHUIIEHO 12 «eleMeHTapHUX» KIAcTepiB IS CIIaHIIe-
BUX IIOPiJ 3alli3UCTO-KPEeMEHUCTO-CIaHIeBoi Gopmarlii,
PO3IUIEHNX MK JBOMA JITOXIMIYHUMH TPYyIIaMH i 9O-
THpMa TIATpYyNaMH, iHAWBiTyaTi30BaHHMH 3a MiHepa-
JHHUM CKJanoM. [103Ha4eHO BIAMOBIMHOCTI MIX JITO-
XIMIYHUMH 1 MiHEPAJbHUMHU THUIIAMH CIIAHIICBHX TMOPIT
¢dhopmarii.

2. SIkicHI OIIHKM KOpeIsLid MOpOJ0YTBOPIOIOYUX
KOMITOHEHTIB IATBEPKYIOTh IIEPBUHHO OCA/JI0BHUH Te-
PUTeHHO-XEMOT€HHUI mopiz
KpeMeHHNCTO-caanneBoi popmartii Kpusodacy.

3. CyKymHOCTI JTOXIMIYHHX THIIB TIOPiJ YTBOPIO-
IOTh 3aKOHOMIpHY TOCTIiTOBHICTB, SIKa BiAMIOBiNaE ayTH-
TeHHO-MiHepalbHIN BUXIiTHIH ayTHUTEeHHO-
miTodalianbHii 30HATBHOCTI BIAKJIAIIB, TOOTO Mpen-

TE€HE3NC 3aJI13UCTO-

i

CTaBJIsie COOOIO MOCIIOBHUH i30MOphHUH (anianbHuH
pan/mpodine ocaniB BiJf YUCTO KIACTOTEHHUX JIO YUCTO
XEMOTCHHHX: aJIFOMOCHIIKATHI, B TOMY YHCJIi BHCOKOT-
JIMHO3EMUCTI METaIeiTH — 3ai3UCTO-CUIIIKaTHI MeTa-
TIEITITH, 9aCTO KapOOHATHUCTI — MAJIOpy/IHi i cepeqHi 3a
piBHEM 3aJi3UCTOCTi IPKECTepH 1 AMIMO-CIaHMi, 37e0i-
JBIIOTO CipOTIONIOCYaTi, YacTo KapOOHATHUCTI — Oarati
3a piBHEM 3aJi3UCTOCTI HKECTICPH 1 [HUKECIUTITH, B TOMY
YHCIIi YepBOHOIOJIOCYATI. 3alpONOHOBAHO EMIIPHYHY
Ki1acudikaniiiHy niarpamy BKa3aHOI IMOCIIIOBHOCTI IMO-
pin 3ai3UCTO-KPEMEHUCTO-CIIAHLIeBOI (opMalii B Ko-
opaunatax Al;Osz i (FexO3 + FeO) 3a posmiieHHSIM Ha
00J1acTi KJIACTOTE€HHOI, KJIAaCTOT€HHO-XEMOIEHHOI 1 Xe-
MoreHHol cequMmenTauii. Hai6inpm OaraTi 3a1i30M 1o-
PO — BTOPHHHO HEOKHCIICHI YEePBOHOIIONIOCYATI JIXKe-
CHUTITH — XapaKTepU3YIOThCSI HAWBUIIMM CIIBBIIHO-
meHHsM FeoO3/FeO, mo Bka3ye Ha iX YTBOPCHHS B MiJI-
KOBOJHHUX J100pE aepoOBaHHX yMOBaX.

4. JliToxXiMi4HI O3HaK{ TOPiJ Y KOMILIEKCI 3 0CO0-
JMBOCTSIMH 1X 3aJisiraHHsi, cTpaTudikamii i nommpeHHs
MIATBEP/KYIOTh B LIJIOMY HPOTOTYMIJHHN THII JIiTOTe-
He3y 3alI3UCTO-KPEMEHUCTO-CiIaHIeBol (opmarii nase-
ornpoTepo3oto Kpuebaccy B yMOBaxX piBHUHHUX MIJIKO-
BoJIHMX OaceitniB. OcTanHe nependavae cyomiardopm-

HHUH TEKTOHIYHUN PEXKHUM CEITUMEHTAIII].
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LITHOCHEMISTRY AND CONDITIONS OF SEDIMENTATION OF THE PALEOPROTEROZOIC IRON-SILICEOUS FOR-
MATION OF THE KRIVOY ROG BASIN (UKRAINIAN SHIELD)

Pokalyuk V., D. Sc. (Geol), Leading Researcher, State Institution «The Institute of Environmental Geochemistry of National Academy of Sci-
ences of Ukraine», ORCID:0000-0002-9282-0246, pvskan@ukr.net

Based on modern lithochemical dataset statistical processing methods, the chemical composition features of the Paleoproterozoic iron ore (iron-
siliceous) formation of the Saksagan Formation of the Kryvyi Rig basin of the Ukrainian Shield have been clarified with a view to improve the
lithochemical systematics of the Precambrian iron-siliceous formations and to elucidate the general paleogeographic (climatic, facies) condi-
tions of their clastogenic-chemogenic sedimentation. A series of binary diagrams illustrates the relationship between iron-siliceous and shale
layers. Using the cluster analysis method, lithochemical typification of shale rocks of the iron-siliceous formation was carried out: 12 "elemen-
tary" clusters were distinguished between two lithochemical groups and four subgroups separated by the mineral composition. The correspond-
ence between lithochemical and mineral types of shale rocks has been indicated. The lithochemical types are arranged in a regular sequence,
which corresponds to the initial authigenic-mineralogical and authigenic-lithofacial zonality of the sediments and allows, in general, denoting
the facies isomorphic series of meta-sediments from metaclastogenic to metachemogenic ones. An empirical classification diagram of rocks in the
coordinates Al203 and (Fe,03 + FeO) is proposed for dividing them into areas of chemogenic, chemogenic-clastogenic, and clastogenic sedi-
mentation. The most iron-rich rocks — secondarily unoxidized red-banded jaspilites — are characterized by the highest Fe,O3 / FeO ratio, which
indicates their formation under shallow, well aerated conditions. The lithochemical features of the rocks in combination with the peculiarities of
their occurrence, stratification and distribution confirm, on the whole, the protohumid type of lithogenesis in the conditions of low-lying shallow
basins with a subplatform tectonic regime.

Keywords: Paleoproterozoic, Precambrian iron-siliceous formations, Ukrainian shield, Kryvyi Rig iron ore basin, lithochemistry
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