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COBMECTHOTIO aHa/mMmi3a KapoTaXHbX T eodPUus3unMmyecskKmnx
pe3ynbTaTtTb MW3Yy4yYeHUSA CceHOM)aHMERBX O@aXDekKiewm i 4 3
ABNAKTCA NMPOMBIWAEHHDO a3 O0OHOCHalMMo.C H & BE3KyC/IKbOT karT /it
MHTepnpeTauunm U aHanusa AgaHHbBX [TWC ¢ uyenblo onN|
FrMAHUCTBIX KONNEKTOPOB C BbLHCOKOWNW CcDEMEBRBRBEIOBE@IKI
MHTepnpeTauunsd KoMND/eKCcCa rnmc, B Xopne KoTopom
KONTeKTOpOB, ycTaHOB/MEHO HKaO/UM/MEVKET O KB 6 OCHoa T HBE
NOPUCTOCTbLI B TeppuUreHHBX MeE/IOBbLIX OT/NOXeHUS X
NMO3BONAT YTOYHUTbL WUHTepnpeTauumMOHHYW MOAEe b,
MOAE€eNb CIlXYOMBMEXEHMUDRN.

KaoueBble cioBa: neT podpmnsamyeckasas Mopenb, CNOXHbBIEe KOC
necyaHbe OTNOXeHMWA, TNUHUCTbLIE OTNOXEHMUSA.

T'eonozun. H3zeecmus Omoenenusn nayk o 3emne u npupoonuvix pecypcos | Geology. Proceedings
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DETERMINATION OF LITHOLOGICAL COMPOSITION
RESERVOIRS WITH POLYMINERAL COMPOSITION
© Vahitova Guzel' Rinatovna, Valiullin Rim Abdullovich,

Fazlutdinova Alija Il'shatovna
Federal State Budget Educational Institution of Higher Education
"Ufa University of Science and Technology", Ufa, Russian Federation

Summary: Evaluation of the lithalgical composition of rocks in complex geological sections
characterized by a high content of clay minerals, heterogeneity of composition, the presence of
carbonate cement, and the presence of secondary porosity is an important task in the integrated
analysis of well logging dataA reliable lithological model is necessary for corrections in porosity
calculations, for further petroelastic and geological modeling, geomechanical studieBheetc.
problem of determining the lithological composition in commerlogical sections can currently be
solved using special well logging tools, such as idleasity logging or pulsed neutron gamnas
spectrometric loggingThe first is based on the registration of the photoelectric absorption factor,
which is directlyrelated to the atomic number of the chemical element of the Theksecond one
is on recording the spectra of gamma radiation of inelastic scattering and gamma radiation of radiative
capture, the intensity of which characterizes the corresponding cheieicents. However, these
methods are performed in rare single wells and have their limitatiotiss case, the assessment of
the lithological composition of polymineral reservoir rocks is carried out taking into account the joint
analysis of well loging methods. This paper presents the results of studying the Cenomanian deposits
(layer 1X) of the Gazli field, which are commercially gasaring. The results are based on complex
interpretation and analysis of well logging data in order to determinghblgical composition of
shalysand reservoirs with a high degree of heterogeneity. A quantitative interpretation of the well
logging data was performed and the petrophysical parameters of reservoirs were calculated, the
presence of carbonate reservaicks with secondary porosity in clastic Cretaceous deposits was
established. These results will make it possible to refine the interpretation model, to obtain a
geological and petroelastic model of Cenomanian depdsiis paper presents the resultstaflying
the Cenomanian deposits (formation IX) of the Gazli field based on a comprehensive interpretation
and analysis of well logging data in order to determine the lithological composition ofssimaly
reservoirs with a high degree of heterogeneity.

Key words: petrophysical model, complex reservoirs, lithology assessment, shale sands

Beegenne. T € 0 1OT MY €CKMUI pas3pes MEeCTOPpPOXA
HPCKUNUMU, MenOoOBbIMMN, naneor eHoBbIMU U HeC
3aner awvnwm mm Ha MenamMep¥YeHM WX XTI 0 PO 4aX
dyHpamMeHTa. O6wasa MOWHOCTbL OCh@GO@GHM@Tr[ol]
B TeKTOHMYECKOM OTHOWEeHNUMN MecTOoOpoOXAageH
bpaXxXmMaHTUKNMUHANBLBHYW CKAagkKy nNo4YTW WUPO
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KapboHaTHbLEe nNnopoAab BCTpeyawTcsa B Bupge
cBopgoBcMr M 4 Ta3 NMHCKOI CTPYKTYDP b B bl BN
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HUWXHEero MeJjla WU C/OXEHHDBX XOpPOWO MNPOHMNMI

o6bwytw U 3PPeK TMBHYIKE XMOUHIBOTHET b M € K THKO QUTAH(|

M NPpUYypoOYeHB OCHOBHbBLIE 3anachb ras3a Ha 3°

mccnepoBaHmMa UMUHTeplXceRrRpeagetagifaganaxart |
PesyabTrarbl MHTEpnperanuu AaHHbIX ['eoMmHpOpMALMOHHONH CHCTEMbI

(THC). NHTepnpeTayumnaA K O MNWIXe K & T Or 4eooBh F11p € €

peweHne chnepgywwnx reonormMmyeckKkunux 3apgadd:

1. BoiaBneHune MHTepBanosB KonxXx.ekTtopoB B T
2. OueHKa nNuTonNormyeckKkoro cocTaBa T OpPHBLb
ropumsoHTdX) (N mgpeimcTaBaeHHLbBX CMUNBbHO r nu
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3. OypeHKa XapakTepa HacbUWeHHOCTMW KonNnnek
4. PacyeT KoasdpdmuyumeHTtTa HedTerasoHacbUWweH
KomMmnnekc T NC, Bl MOKIBEMIMIBIAAX B BIK Tl0O4HaeT ME
FrK), cTaHpgpapTHbLW KapoTax (MNC, TMNM3), «Kas.
NK, AB K BK3, PesuctTunusunmetTpwusa.

3agaya onpepgeneHMa KONNekKTOpPOB pewa)
KOCBEHHGU M KO/TMYeCcTBEHHBIM NPpMU3HaAaKamMm. A
NPUMEHMNW MBI OTHOCUTENbHOE CHUXeHMNne papgwu
KapoTaxa (rFrK), RAANAIBEREKLITADPNHMRE LD I npoc
pe3sybMa3aDaM30OHAO0OBOTIOO BbLICOKOYACTOTHOTO
«BWUKINZ) , OTHOCUTEenNnNbHOE CHMUXeHuner amma T H
NAOTHOCTHOT O KapoTaxa (rrK), OTHOCMUTE
BpemMeHN nNo paaesiomrakyapoTtaxa (AK).

K KONMYyecTBEHHOI MHTepnpeTayuuwu OTHO
cocTasBa n pacuyerT neTpodPMi3nyeckHmXx nape
ppexKLumns nopucrtocTMHn 3a FrMUHUCTOCTDb,;
NnporHo3InMpoBaHWE NPOHUMLAaEeMOCTMU.
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nopucToCcTU. 3OTO TFTpagumeHTb aKycTuUUyeCcKOrT
KapoTaxa.

M AR ne—— (10)

N=—f (11)
roe—-MHtTepBasbHOe Bpemda npobera B XWUpAOK
AtnHTepBanbHOe BpemMda npobera, MKCc/ Mm;
Pyi—HEMTPOHHAaNA NOPUCTOCTbL C€C yyeToM Twun
dy-HEeNWTpPpOHHAaA NnopucToCTb, 4. €. ;
m—06Wwas nAnoTtTHocTb, T/ cwMm
gp—nnNnoTHoCcTbhL ¢nwumaga, 1/ cmMm
BXO0OA4HBMMU napamMaNTMPaasrvenT KMN A9 B N 10T C 4 nen

cBoMCTBAa KONNeKTOpPOB. PesynbTaThb KX K

MHTepnpeTauunmn CKBaXWHHBbBIX OaHHBbIX npeancToao

TabnuiPe 3y nbTaTb OULEHKWUW NeTpodPui3nye

Nec K [ KpoglogoilMowHoc|KMHI RKn A Knl‘l‘R(';;/?*"il\(/"I
5490 554, 5, 8 o,@2|0, 2( 0, 2 13, 4
554| 557, 2, 6 0,210, 2| 0, 2 9,1
559| 561, 2, 2 0,310, 2] 0, @ 7, 2
562| 563, 0, 6 0, 3]0, 2] 0, 24 5, 9
564| 568, 3, 7 0,20, 2| 0,30 420
5S68| 576, 7, 5 0,2{0, 0] 0,29 55, &

X15578 580, 1, 8 0,20, 2] 0,30 13, 4
61,30 614, 1, 2 0,410, 2| 0,19 17, ¢
61,60 617, 1,1 0,3(0, 2| 0, 30 16, 7
62,10 625, 4, 4 o,@210, 2] 0,29¢ 18, 1
62,60 626, 0, 8 0,310, 2] 0,30 14, 4
627| 628, 1, 3 0,20, 2| 0, 30 21, &
6 28| 6330 4 1 0,20, 2| 0,31 67,1
636| 639, 3,1 o,@2]10, 2] 0, 3¢ 163,
S67| 572, 5 0 0,1/0, 2| 0, 3y 27, &
5S73| 575, 2, 2 0,10, 2| 0, 3¢ 120
5930 595, 2, 8 0,2]0,1] 0,29% 10, 4

X05602 609, 6, 7 0,1({0, 1| 0, 34 38, |
611| 618, 7, 2 0O,1({0, 1| 0, 3] 25, 1
619| 622, 2, 8 0,10, 2] 0, 3 26, ]
6 34| 636, 1,5 0,210, 2| 0, 3¢ 8, 9
641| 6414, 3,1 0,2]0,@] 0, 3 8, 7
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Nec kK [KpogMopgoilMowHoc|KMHIHKRA KnFFRgaf;
654| 663, 8,7 |0,1|0, 2| 0,31 35, ¢
674| 678, 3,9 |0,2|0, 1] 0,21 6 0
534| 538, 3.5 | 0,2|0,20,2{ 8,1
539| 546, 7.0 |0,2|0,@| 0,81 7,09
548 550, 2.2 |0,2|0,1]0,3] 9,6
553| 554, 0,9 |0,1|0, 2] 0,3( 7,686
555 556, 1,0 |0,1]0,2/0,8{ 8,8
559| 564, 4,7 |0,0[l0,1] 0,®] 66, 1

w07l 576 577, 0,6 |0, 1[0, 1| 0, 3] 14, d
587| 588, 1,3 |0,0]0,1 0,2( 22, ¢
5960 598, 2.4 |0,0]|0,1 0,3] 115,
598 610, 11,9/0,0]0, 1| 0, 3| 73,
611| 614, 3,1 |0,0/0, 2] 0,3 127,
615 616, 0,9 |0,0/0, 1] 0, 34 141,
617| 6310 13, 7/0,0]/0, 2 0,3] 172,
631| 634, 2.7 |0,0]/0, 2] 0, 3] 133,
6170 619, 2,9 |0,0/0,2[0,3] 98, 4

X04{620] 622, 2,0 |0,0|0,2[0,3] 31, 1
669 675, 5.9 |0,0[0, 2 0,3( 77,1

Kpome a3aT1o0ro, no dopmynam 10 wnu 11 6biay

napavédvposPe3ynbTart bl

npea.cTaB/leH bl

B Tab

TaonumniPe3d nbtTaTtTb pacMeN a napawmerTp

No At fl At | pb| pf, | PN,

CKKp0|FIo,u,o MK C MKcrp/crp/c,u,.cDN"q' M N
5490 | 554,8 | 590 |456,2732,1331,10(1,00¢ 0,270| 0,389 | 0,708
554,8| 557,4 | 590 |458,6892,1641,10(1,00¢ 0,268| 0,370 | 0,688
559,5| 561,7 | 590 |432,0992,08§1,10(1,00¢ 0,307| 0,480| 0,702
562,9| 563,5 | 590 |453,3491,9131,10(1,00¢ 0,319| 0,504 | 0,838

X 1 564,9| 568,6 | 590 |438,4511,8941,10(1,00¢ 0,222| 0,574 | 0,983
568,6| 576,1 | 590 |442,3271,7441,10(1,00(4 0,244| 0,688 | 1,174
578,7| 580,5 | 590 ]455,1172,1231,10(1,00¢ 0,222| 0,396 | 0,762
6130 | 614,2 | 590 |379,93¢1,8441,10(1,000 0,406| 0,849 | 0,800
6160 | 617,1 | 590 |443,74491,8341,10(41,00(¢ 0,309| 0,598 | 0,942
6210 | 6254 | 590 |447,8341,9141,10(41,00(¢ 0,260| 0,523 | 0,907
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No At f| At | p bl pf, [PN,f,

CKKpoH‘Iop,o MK C MKcrp/crp/c,u,.cDN"q' M N
6260 | 626,8 | 590 (441,0991,9241,1001,000 0,381 | 0,542 | 0,751
627,6| 628,9 | 590 (423,9041,8541,1001,000 0,257 | 0,659 | 0,982
628,9| 6330 | 590 (441,35491,8341,1001,000 0,235 0,607 | 1,042
636,1| 639,2 | 590 (439,72]1,7691,1001,000 0,260 0,674 | 1,106
567,8| 572,8 | 590 (405,29¢1,85(01,1001,004 0,121 | 0,739 | 1,172
573,6| 575,8 | 590 [410,2241,9041,1001,0040 0,175| 0,669 | 1,024
5930 | 595,8 | 590 (390,7642,1011,1001,000 0,226 | 0,597 | 0,773
602,7| 609,4 | 590 (362,40]1,8491,1001,000 0,112 0,916 1,191

X0 611,6( 618,8 | 590 (353,9971,8541,1001,000 0,111 | 0,936 | 1,175
619,9| 622,7 | 590 (409,1431,8391,1001,000 0,126 0,738 | 1,189
634,6| 636,1 | 590 (427,5172,0191,10¢1,00¢ 0,252 0,531 | 0,814
641,5| 644,6 | 590 (405,4672,0941,1001,000 0,256 | 0,557 | 0,749
654,9| 663,6 | 590 (417,6191,8411,10(01,00¢ 0,104 | 0,698 | 1,210
674,6| 678,5 | 590 (365,0542,2711,1001,000 0,292 | 0,576 | 0,605
534,6| 538,1 | 590 (394,97¢2,1641,1001,000 0,257 | 0,548 | 0,696
539,5| 546,5 | 590 (408,7942,1291,1001,000 0,268 | 0,529 | 0,712
548,1| 550,3 | 590 (377,9942,0841,1001,000 0,234 | 0,647 | 0,780
553,6| 554,5 | 590 (420,3992,0991,1001,000 0,185 0,511 | 0,819
555,7| 556,7 | 590 (427,0972,0091,1001,004 0,185 0,537 | 0,896
559,8| 564,5 | 590 (373,1241,8641,1001,000 0,083 | 0,854 | 1,203

X0 576,9| 577,5 | 590 (389,4441,9611,1001,000 0,119 0,699 | 1,024
587,3| 588,6 | 590 (385,60(2,11(1,1041,004 0,098 0,607 | 0,894
5960 | 598,4 | 590 (386,20¢1,8591,1001,004 0,062 | 0,810 1,243
598,9| 610,8 | 590 (377,5041,851,1001,000 0,079 0,843 | 1,219
611,4| 614,5 | 590 (401,66€1,8451,1001,000 0,043 | 0,758 | 1,284
615,5| 616,4 | 590 (381,87941,8141,10(01,00¢ 0,007 | 0,876 | 1,394
617,3| 6310 | 590 (389,52¢1,7741,10(01,000 0,042 | 0,892 | 1,421
631,8| 634,5 | 590 (405,9191,8641,1001,000 0,045 0,719 | 1,244
6170| 619,9 | 590 (399,41]1,5741,1001,0004 0,039 1,213 | 2,038

X 0|620,5| 622,5 | 590 [429,3241,58(1,1001,0004 0,018 1,004 | 2,045
669,6| 675,5 | 590 (397,86€1,5901,1001,000 0,039 1,177 | 1,962
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Bakawuenne. B A aHHOM pab6orTe H a OCHOBE Nt
MeTopnoB reodmsamuecckmx mccnepoBaHWM CKE
MHTepBanNnoOB KONNEeKTOPOB MU BbNOMHeHAX oUeH
CEHOMAHCKONW 3anexun, KOTOPbLIA XapaBHREOPMWSHY
BLICOKOW TNMUHUCTOCTbK, HEOAHOPOAHBLIM COCT

KonunuyecTBeHHasd nMHTepnpeTauunsn MNo3BC
KapOboHAaATH-KRY /1 /MeOKTOQpP 0 B " KONnnekToOpb CO
MoNy4YeHHBIE pe3ynbTart bl MOTwcrnofibl3 6B amM bl
reofTorMyeckoro MU NeTpoynpyroro Moaenumpec
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AUCKYCCUAL. K ITPOBJIEME HUKJIMYHOCTHU I'EOJIOTHYECKUX
MPOLIECCOB
© Ka3zanueBa Tamapa TumogeeBHa,
FrBHY «AkapemMusa Hayk Pecnyob6bnukwu be
MHCTUNTYT reonoruun YdhemoerepodBdheAapa8RHN
Poccumckoinm AKkapgpemumm Hayk, . Yda,

Audorammssi. COTr NacHO OCHOBAaM COBpeMeHIRGEN OR@A@pPETRM
LMUKOOGYCUEOHER B UT @QHESEMN K & @HLED NC O N P eKAE@HITbHH/ 8OH.T Al b H Y |
XMMYeBTAWROLEeNCTBME onNpepensaeT HGRHBUECTIBOE A BB
6pas3aBalHEKKST OHM Y EC KU UUKN -—-ABYRBOIAOGORHLN .OgBe@ Wwe
bBINOTHEHMWE €ero npeagcTaBNewdY NEaAp WM CHROP @A YD N G
BONMNWUMWOHMBOIRHHAOPAaW CcoOCTaBa -—-pedopoawymaeH HBIP.YIT
BONWUMOHHOINO 3Tana Ha pJgedopMaUWOHHBIA ABANAeT
OKOBOTFTO CXaTusa A0 KPUTMYUYECKWUX ANS9 [OaHHHOBHX N O
TOPOHBbI, 3aneuynpPAVML@E MbIaTl @® H bl, 3aKkpbBawTCA
aspywawtcsa paHee cdhopMUp-oBaAKHATLUEN BTAGUTWGIH, T /1 4}
bpasytTcHd MHT PY3MNUWBHEBIE Tena npeobnapgatuwe K ¥
agBuUraHmne 7 cMATMKNE BO3HMWKLUMXbANA NTIOKTTOHIWBE CK |
HoOrodqaHge eleTBEeTCTBYET BpeMeHU GoOpMUPOBAHMA OAH

T TOTOOWW®O ™

KiaoueBble c;ioBa: LUK TMUYHOCTbL, T E€O0/O0OFTMYECKNUE NpoLe
Kopa.

DISCUSSION. TO THE PROBLEM OF CYCLE OF GEOLOGICAL
PROCESSES
© Kazantseva Tamara Timofeevna,
GBNU "Academy of Sciences of the Republic of Bashkortostan”;
Institute of Geology Ufa Federal Research Center
Russian Academy of Sciences, Ufa, Russian Federation

Summary. According to modern theoretical geology, the tagt@ycle is due to the thrusting
of the oceanic crust onto the adjacent continental one. Their geochemical interaction determines the
new composition of the corresponding material formation. The tectonic cycle-gdg®. One stage
is evolutionary. Itsnaterial implementation is represented by a series of formations of sedimentary
volcanic origin with an evolutionary direction of composition and structure. The other one is
deformable. The change of the evolutionary stage to the deformation stagesuthefran increase
in lateral compression stresses to critical values for these rocks. As a result, on the one hand, magma
permeable zones are healed, effusion channels are closed, previously formed strata are destroyed, or
the other hand, flysch straé@e accumulated, intrusive bodies of predominantly acidic composition
are formed, massive thrusting and crushing of the resulting allochthons into folds occurs. Each
tectonic stage is multiphase. It corresponds to the time of formation of one formatinal u

Key words: cyclicity, geological processes, geological cycle, earth's crust.
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Beenenue. O H a n 3 MO U X npeagbaywmx pabor
Wlapbsawkageunurosasa Teopusa GopmMmupoBaHumMma 3e
ObWwWHOCTM WU NPpUHUUNMANbHBE OT-MAGMGAM»O B amM
UYTO B HeW 3aTPoOHYyTa U BaxHelwasay HIpoOToU.e
ABTODp NMOTYYEHHOT OO nuncerima K c(aPH)apmMoHB 18 ¥ D ex K
npob6nemy, MNMe DUWYKO OOCBHPDaNeeHHEeblB 0 G A MIA I
FreoTor MyeckKkoimm UMXO/H/QUPHYOKCUTIMG K Op penaumnmio N
TEKTOHMYECKNUMN LUKAaAaMU U 06N O TPNEUNVEUCTKEWTVBYIH.

COKpauwawtTca OT UuUKITa K UUKANY, NnpuMuMepPHDO
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it dMAG6dymncc KaneHpgapHbe MAH n. (nor a

Ha puncyHke 1 un3006pAamHEAHIZE HO@AK H &IE@ C W a101

(norapmnpmMmmyeldn ame lx@/ex)I1M BMEeCcTO OTpwuya
B3ATb MOAYNb, TO NONydyaTcCHA—3M/BE .20 O N0 FIOH
6nortTmyeckunx uumknos. OT uymkna K UWUKAY Ol
Ho Takukmea@&@orapupmumuecskas, TO OHMWAKBSIT J
nocToOmMepwosnUUecenpen. ocThbiBawWwenmw TO 3emMae.
Bonpoc, KOTOPpHbIN CTOWUT: K aK 3To MOXeT
pa3paboTaHHOMW KoOHUuenuwnetm bopMupoBaHUSH
MHTEHCUBHOCTMN Topoobpa3oBaHMA NO NNOLWarfL

Teopernueckue ocHoBbl. I3 BE€CTHO, 4TO T @@PR@CHAECH
C 0 6 Oonio N H bl Habop (Kpyr) reonor myececkmunx
NnoBTOpPpSAsEeMOCTHDb Takoro Habopa B ckKknapgu
NOAUUUNUKANYHOCTMWU. MonNbITKY BBECT N« BBE YrHEOOM
BO3BpawWwWeHNN» Huuywe npeagnpuHAnN woTnaHa
«Teopun 3emMnau», Bblwegwen B 1799 r. Kak
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n BNNOTHb A 0 yTBEpPXAEeHNH 3S9BONWLULMOHHOT O
npuHuMmMmanocsb [ 1].
[MKINYHOCTHIO Ie0JIOTHYeCKHX MpoueccoB3 a M HT epecoBalncb

Kak @paHUy3CKUW wmccneposaTtenb M. BepTp
bPakTb NOBTOPEHWUWHA OQLHOTWUNHBX KOMMNONEKCOB
[ 2] . Ocob6oe ero BHMUMaAaHMUeE npuBNEK NN T

CMeHSaWNXCc A PUTMUT amMu C Fp 8MALDHDHIEE @ IH t
YyepepgoBaHMemM rpaBennToB; goneceaanMHwBeeP H U
aneBponNnmMToOB WU aprunnutoB. Takune puT MY
Ha3blBaThb dbnunwem. Pa3mMep H aa[Banug MoRLp/EC A C ON
HacnoeHWMWA, aHanNnor MyHole PAMWY, HO 3HAYNT
OTCYTCTBYWT, HO WUPOKO pas3BUTb KpacHOLE
dbnwuuw, Monacca npepagcTtaBndana cob6boW 3akKoOH
yewm, M. MpbepampaanmgaBeg/IUBbA BbBOAL O Hal
akonneHuma reonormyeckKkoro BeuwecTtTBa B T
oMnnekcb CcTanunm Ha3biBaTb GopmMaumamn, z
OpoOWO 3apeKkomMeHpAgoOBaBlWee cebd mMuyuaHABUND
a napareHeTumyeckom ocHoBe. ABTOpamMu e
epackoB unu H. C. WaTtckuimn. OHM cTanu Bbl
peawu KOTOJPpBbIX ocobasda ponb oTBOAWNTCA
HTPY3UBHbBIM WU BY/NKaHWUYECKUNM.

M. BbeaHT B big e ngan yeTbpe TEeKTOHMUBI ecCK.I
NOKeMbGBpwUwU, KaneagOHBKRMNA/NMNAO3I @@ +BAE MKEIBIWIB®KE
Mo 3 xe F'YPOHCKMUNR 6 bl N 3aMeHEeH 6aMkanbc
repuUumMmHCKNMUM MU aNnbNUUCKWUM BblgE/TEH HORBMME Q[
baHepo3osd okono 600 MumnAanmoHoBpAeBUBENE
150MMnnAnmMoHOB nerT.

«Feonornmyeckas uUcTepaaAnNHaWeloINRASETS

cBoenn «lFeonofwenc»t b( 1H9e3 34 Tro. )M HOE, KakK UCcCT
apyrowmsewnygms, C. 16].
MpefgcTaBneHWeaA I mMaT@KMEBOCKOM UUWKINeE, K aK
Frwrwvwnne, pas3agennsillem er o H a pAang T € k
BnocnepgctTBMWM 3TO yyYyeHMUEe 3aHANO [JOCTOMHC

3HaAaHWUM.

TekT-0&OMaTUUYEKTK NIMMO UW e0ONOTrMyYyecKOoOMYy
onpependaerTcs K aK «nepunop BpemMeHMU, 0 X
HanpaB/eHHble NposAsBNEHMNUS TEKTOHMYECKOW
NoaBMUDXHbBIX nNoscakx OT 3apoxXpgpeHus reocu
CKnapgpyaTtTytl loomazTe/lbHON Oee KoOHCOAMAALWNYV

C Tex nNop KakKk Ha nnaHeTe ©Ob1a ycTaH
npouyeccos pacTAaXeHWUSH n cxaTtwunsd (okKea
obwennaHeTapHbIN XapakTep paxe C a M bl X K
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K /J1OB nocTaBs@ene . .nNof T O MHKE Bpewms np
BTOpAeMOCTMNW COOBITUMAN B npepgenax Trpynni
TepBa/sb BpeMeHUWU ABNAEeTCHA HECOMHEHHSBbBM
BOpPpA O «NjaHewmapMaTVnMeCK@KTQWRNOB.
TekT-o&aoOMBA®BCKMNE cTapwunun npepgcrtaBnanmu
eHAwOWNe p[pyr ppyra 4yacTtunm UWKNOB. K a
e cTBeEeHHbX KOMNONEeKCcOB, OT paxatuwmx
poXAeHNdAd U pa3BERDEMHKAMOG ACOBAANAKWHOA OT
r. Wtnnne, nporumbéaHma umu obuwero obpal
floHAaTMA cTapma ”U STan YyacToOoO MCNONb
aBOMOUYHDO, HO, no Hawe My MHEHMUI,
PMMUWHONOT MYeCKasa H epoasHooA3VHTa YKH QICUTLUBH €BIAC €yrc/
nn npepnoxXeHnMsa NPUMEHATb WX pas3jgenbH
nwyatwuwer o n x nogpasgeneHdHmuns. Hanpwvmse
3HOHanpaB/NeHHbBEe NO TEKTOHWYECKOMY 3H
anpwnmmeopH, a )B 1 Aak @3KT ad4mabkC T U 0 O H
O BpAaag nNun uenecoobpas3HO |
Mo3 xe B. E. XanmuH (2001) BblgensdeTt T
oTeKkaHWMs4 UunkKna B TEKTOHMWYECKOMW nc
pTpaHa v Wrunnneunmk OH BwWwmbrTcaoiH a 4ai/na T C 4
OoABNAKTCA B obpasoBaHUM n pacnapjge
cnepywowmm 3akKpbTuem OKeaHuMyecKkux 6ac
CTUYHBIM 3 aKpbTUeEM OKeaHOB BCNeaACTBMW:¢
60 NKPY BYNnNKaHMW4yYecCKMUX ayr C n x 0 K
MTenbHOCTb nNnopagka 30 MAIH. neT OTQpE
ONNKHOBEHMWEM BYNKaHMUYeEeCKUX [yr C K OH
NbCOHAaA CBA3aHbL C nNpouyueccamMun epwWaMAHT
PXHeMaHTUMNHON, —roHM&KBLINMITM NaeT ®R o cC e
ennonoXeHUH
CywecTtTBYIT m aApyruve npepgpcrtaBneHusn.
KNMYHOCTbL CBSA3bIBaeT C B3aumogemcrtBUeE
NHLUa. Mo Emc® MME@&@GaMOpb Hble nNnpoyeccsh, Tal
aHcr-pecpeacuwu OKeaHa, «nepenontcoB
BACHSAWKTC A C e 4 U HblX No3unuUKni Takor
wenpmHAaTOMY npepgcTtTaB/IeHUNI O MOHOTOHH
MNTagm@CCUTOAHNE MeXOAYy Ha3BaHHbBMMU NaaHe:
O CKas3bBaeTcsds Ha MWHTEHCUBHOCTW nNpwunl
CUT UMWKNMYEeCKMUN XapakTep, a UUKAbL 3T
JocTaTO4YHO [AJaBHO HeEeKOTOPWE/IWMCEBHMIEMaB W
BnajgeHwue ANNTenbHOCTWN KpynHoMacuWwTa
TaAaHOB/IEHHbBX ewe B caMoM KoHuUue XX B.

O3HaKOBDbLIX TE
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TabnuniKaoppenaumsa paHTIOBbX noagpasgenedHwun
M ypoBHEW MU T eoTEeKTOHMYEeCKON nep

PaHrm reonol YpoBHWU TekKT
BewecTBa nepunmopgunasa PexXxnw

MuHepan ManeoreorpadlTepMoOogUuHal
Mopopa obcTaHOBKa
bdopmMauyumns e 0T eKTOHMUUYE
dopMaLULMOHHAH e 0T EeKTOHMUUYE
dopmMaumnOHHBLIN feoTeKTOHMYEglI eoguHaAMM!
KomMmnnekc QopMIlIeoTeKTOHMUUYE
pAagoB Fno6anbHbLK LU
CermMeHT 3eMHO BunbcoHa

Ha pucyHKe 2 noKas3aH XapakTep U3 MeHUY
B CONpsSAXeHHblX no BpemMeHMU B YCNOBMWSAKX
pa3paboTaBemMEeC FABMWHWIOT YPHON MEeTOAUKMN.

==} COPMALIMMW
=]
==}
==L
Bynkanunyeckne nopogn:: == = DOINMALLIEBAA
1. SdhdyziBHLIC 5 S -
2. MpoKnacTuyecKkme 1

3. Cybaeynkanvuuyeckue

!
L

OcanoyvHbIe NOPOOI:

4. KpemMmHAncrTetie MoPOIPMATOBARA
5. KapboHaTHbie

& TeppuUreHHLIc

[
¢ {4

[N SRR S
+ ot NS
iy i

+

O

c:/{!
B0 4
50
40 1
30 -
20 A
10
Q -

MNMOCINEAQOBATENGGHASR

L84

COC ¢

HEOQAMDDEPEHRLIMPOBAHHAYS
KOHTPACTHASRA

~

o

~
r
b
L
L

< ¢ ¢

tdmd2B2NnoumMsa CTPYKTYpPpb dopmMauyuumm Tek

TI'eonozusa. Hzeecmus Omoenenus nayk o 3emie u npupoousix pecypcos | Geology. Proceedings
of the Department of Earth Sciences and Natural Resources, 2023, Ne 2 (31)
31



OpHa M3 yCTaHOB/NIEHHbBIX HaMW 3 aKOHOMep
PUTMOB B KaXAOM CpaBHUTEeNbHO MonoagomM
4yacTOTb NPOAB/EeHUWN MUMNYNbCOB.
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OcHoBHbie BbIBOALI. POpMUpPOBaAHUE 3eMHO Kopl

ocywecTtBnAnseTcsa MerauumknumuHo (nopa Merauyy
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XAObIW Merauuwkn npeagcrtraBa@HPABYMRAEe T npe
P 1 g FCONrPEEHAHNOH I 0 B 0 i1 ) n cTagunem CXaTwus (
OCMHKNWHanNne#m, AKKpPEHMM OHHBMIA UT JKOOTaI/MB K@ it
PUOT €CMEPHEHMN HT OB Y404 ecCTTaPYVKIT M BHY IO A4 K O
HCTPYKTUBHY-OM/Pa3 greeEaa@8RAOB KeaHNyYeckKkasa |
bnueckolm cocTaBnsawwen. Ctapgwus pacTsXe
PTOreHesom. MocTeneHHO O3BONMWUMWOHUPYE"
MDA C pa3pbBOM CNOANOWHOCTMN TOonNuw, AecCT |
eaHMyYyeckKuUum puneprtroreHes conpoBoxXpgaeTcsH
cTodwem una3 rmnep6asunrtosB, ra6obpoumpgoB u
napaeT UUWKAMYHOCTbK WMWHOBDHWUMWBHW@IOCHA
NAN3RIOKHPO®L N OHH bl nepunonpg poxpgaerTcH
HTMHEHTAaNbHOM KOPb 3a CUYeT HeoOAHOKPaAT'H
WleHa3BAaHHbLX KOp. Mpouyuecc aTOW cTagun [
HCTPYKAMEBOHTAHEeHTanbHON. CmMeHa cTapaguim
KTOHMYECKUX HanpaxeHwdToCnemoemTeHBHOC
reogMHaMmMyeckKmMMmnm YCnNnoBMAMM OAHOTO 3HaA
MHasa Kopa (OKeaHMWUweH&aB)I. nNkadon akao HCT TMaH B HS
HUM UAUN HECKONbKWUMWU TEKTOHUYECKUMU UMU

dT O FCENHOHEEQE@ M HT OB O 1 ctagunu ABNAeTCH pes
CTAXeHUSa. TeKTOHMYECKMUNR L U1K N nepuoga
OBUT aHM&@ M OIOE@®HMYECKON (Madmnueckoi) K
manmnmueckKkytr), n X reoXmMMmMyYyecKum B3aum
wecTBEeHHOE BbINONMNHEHUE., TeKTOHUMWYEE€KMUNR
ONKLNOHHGBIN. BewecTBeHHOEe BbLNO/ITHEHNE e

Aa0BYHIKaHMNYEeCKOT O NMPONUCXOXAEHMNS c 9BO
cTaBa MU cTpoepadgopflaymoHHB@iTanCMmeHa 9 BC
nedopMaUuUMOHHBLIA ABNAeTCA pe3synbTaToMm
aTunma A0 KPUTWUYeEeCKHNKaygenHn g a HBicbrxe ancorpsovge

OPOHB, 3aNewWPBIAVLAE MHET BOHb, 3aKpbBaltol
3pywawtTca paHee CcPopMUPpOHBXHAHMBINB A DN AUA,
mwa, ob6pa3ywTCcAa WMUHTPY3MUBHLIE Tena umpeob
ccoBOE HagBWUT aHWUe 7 cCMATMHNE BO3HMWKLWN X
KTOHMWYECKMUI 3Tan MHOT OdaseH. TEKTOHMU
pMUpOBaHWA OAHOW POPMALUUMWOHHONW €e[UHMUNLDBI.
nawTCA reogMHaMMyecpRpa@MpawnIQMKET e MaMpP e [ ¢
e c T B eHHbl e [pcenac/moexvesH. a WK ana YypOBHEIW

punogunsauyunm, Kyga BXopasarT reoTeKTOHMYEC
3 BaHHBLBE pa3HOYpPOBHEBLIE TEKTOHMYECK I
ogVMHAMMUYECKMUM CMNm™Me MGMQ TBRGCO RSO E B
MNnaeKCcb. 3TO0 OTobGpaxXeHO BbllWe Tabnuuyei.
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Mo Mepe OMO/TOXEHMUSH TEKTOHMUYECKMUNX L
NoOCTenNeHHO peayuunmpyrwT, ycTynasa MecCcTO 3f
npuMBOAUT K TOMY, 4T O O 6GBbHEAQIN OM 3CTTUNBTLMBXE A0
ULWKNY YMeHbuwaeO®Ogrnagkd,pdbinpb 6rbpadguToB Hap
MX B 3aBejpHat@axuxgombawxpgaaTtT B HanpaB/1€eHH:(
HanpaXeHUN NO Mepe OMOJJTOXKEeHUNUSA UX ULUKINOI

Qunancuposanue: 1O B SISO o' ff S dzBxs@@ H O tcigB &3 zdzis 6 s
i s Isj BMRS20220013.
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KaroueBnle cioBa: M CNoKaumm 6G0KOBOTFOo cxaTtwus, GkKknagl
TaHreHUuManbHOE cxaTue

FOLD-THRUST DISLOCATIONS IN TRIASSIC SEDIMENTS
SOUTH MANGYSHLAK TROUGH

© Popkov Vasily Ivanovich
Federal State Budgary Educational Institution of Higher Education
"Kuban State University"
Krasnoday Russian Federation

Summary. The main prospects for the discovery of new accumulations of hydrocarbons are
associated with the Triassic deposits of the Scythiaanian platform. Despite the long history of
research, many issues of the geological structure of this complex remdiiciastly developed.

One of them is the structure of anticline structuréise main search facilities for oil and gas. Until

now, the prevailing point of view is about the decisive role of vertical tectonic movements in their
formation. At the same timén recent years there has been more and more evidence of the presence
of dislocations in the Triassic section formed under the influence of lateral compression forces. One
of these areas is the Zhetylhdzen stage of the South Mangyshlak trough. Studihegstructural
features of the folds and ruptures developed here will solve the problem of the mechanism of their
formation and reveal the genesis of intraplate dislocatisins. To study the morphology of folded

and discontinuous disturbances of thetimem side of the Yuzhnablangyshlak trough in order to
determine their morphology and conditions of formatibtethods.Comprehensive analysis of
geological and geophysical information, including materials of seismic exploration, deep drilling.
Macro- and micro-description of well cores has been performed. Lithological and stratigraphic
dissection and correlation of well sections were performed using data from all types of logging,
paleontological definitions of organic residues. The materials of the sessmiey of MOGT with a

high frequency of observations were used. Methods of seismostratigraphy and structural analysis are
applied.ResultsThe conducted studies indicate the determining role of tangential compression in the
formation of the structure dfriassic sediments. The morphology of specific fibicust dislocations,

as well as layeby-layer disruptions, is described. The obtained results can contribute to the solution
of a number of issues of petroleum geology, the choice of rational methgelslogical exploration.

The research materials can be used in the study of the geological structure of other less studied areas
of the young platform.

Key words: dislocations of lateral compression, folds, thrusts, Hoyelayer breakdown,
tangential ompression.
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INPUPOJA AMPUBOJIOB U3 I'ABBPOU10OB KOPIIOPCKOI'O
KOMIIVIEKCA (IIO.JIHPHI)II7I YPAJD)
© PaxumoB Uabaap PamuroBuy,
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Annoraumusi. 13 y 4 € H bl napareHeTun4yeckune accouunauyml
rHemcosma@eIpoOMgosB K3 pLwopckKkcomrso -MgaommviNale & @bl i( MAE
BoisBneHO, 4yToO aMpn b6 on npepgcrtaB/ieH pa3HOO0O6Dp:

MEOGOBMUAHBLIX KCEHOMOPMHBLX A0 UANOMOPPHBLIX ;

ar MmatTor eH BOwp.148.amy &, TiO2 0.3-1.1 m a &b, Al203 8.0-17.4m a @,

4 I T OIX 92900000290 S3X0OD

€EKTOHMWYEeCKNUKX nnacTWH
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0 %. UacTb 3épeH HeCcéT chnepgb Me TBa CBMNIaET MHYAECCTKAN
noputTuavummwrImnisaumm n BTOPUYUYHOM amMmpnoonunsadug
pM3IHaKoB MeTaMOpPUUYUeEeCKOro nNponyxaorae®msmedHaw dPm
3YyyYyeHHbe mmmomabmmeKkaT Ceambduo@yomenpepbBMbIOT TP
arHesmnmoropHbéGbneHpgntTa 4Yyepe3anéprnawan KNacCcRAawa
BoONnNwumMunm poroBom oOoO6OBMaHKM. Mopdgonorma WUHAOWUBUAO
MpPpnobonNANMHMAH EegGUBKPUMMUHALMWNOHHbIX aonar pammma X

n

THOWAKRYAEY Bapbupyles a00.50 . CornacHo pacyéTam
apomMeTpy -mnarmumkb/nal3 0O BOMYy TepMoOMeTpy, napammerT
bim cneagyvownmvmBllaorbapHuneedmbdpldayipva 0763p5a 3 0 M,

0]

n

y C

oyeTaHuMe MaAarmMaTMyYeCcKUX XapakKTegERuUOBWMKW H>ONMABO
M®PMOONDBNUMHDO METAMEXPWYWEC K CTPYKTYPp nopoyz
apakTeer Bdmoue C K N X MMWHeEepPannbHBbRKO 3aBcoc/oALenTa U n @A e 4 NX
poumcxoxageHunue MnNoOpopng KO3 p LWOKPPCUKCOTT a0/ SBYOBIMOLHIBETK bCLAE H 3H &
acnnasa, PYHKLULMWOHMPOBABIWET O BO 60ycCO/GOLBXO @THEAKMIXO H
anpsawxMe gae pupmmIacT mugeegapmaLApPU BOCXOASA WK X
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© Rakhimov lldar Rashitovich,

Institute of Geology Ufa Federal Research Centre Russian Academy of Sciences,

Ufa, Russian Federation
© Saveliev Dmitry Evgenievich

State budgetary scientific institut:i

Bashkortostans»,
Institute of Geology Ufa Feeral Research Centre Russian Academy of Sciences,
Ufa, Russian Federation

T'eonozus. Hzeecmus Omoenenusn nayk o 3emne u npupoonwvix pecypcoe | Geology. Proceedings
of the Department of Earth Sciences and Natural Resources, 2023, Ne 2 (31)
47

on



Summary. The paragenetic associations and composition of amphibolestli®gneissic
gabbroids of the Kaershor complex (Raymassif Polar Uraly have been studieddmphibole &
represented by variotshape segregations, from amodika xenomorphic to euhedral grains; its
amount in rocks varies from 10 to 90%. Some of the grains underwent metasomatic alteration as
partial chloritization epidotizationand secondary amphibolizan (ferroactinolite). No clear signs
of the metamorphic origin of the amphibole have been fdtihds been established that they belong
to the subgroup of Gamphiboles(with continuous trend from magnesiohornblendite through
pargasite to sadanagaitahd most of them correspond to the evolutionary trend of hornblende. The
grain morphology and compositional features of the dominant amphibole on the discrimination
diagrams generally correspond to the magmatogenic(8ige 40.1-48.1wt. %, TiG 0.3-1.1 wt.

%, Al,Os 8.0-17.4 wt. %, ratio AlV'/AI"Y = 0.18-0.50) According to the calculations using the
amphibole barometer and the amphibplagioclase thermometer, the crystallization parameters of

the amphibole were as follows: pressurd Bkbar,temperature 73® 51 ° C. The comb
magmatic characteristics of the composition and PT conditions for the formation of amphibole and
typical metamorphic textures and structures of rocks in the absence of typical metamorphic mineral
associations suggts the origin of the rocks of the Kaershor complex due to the crystallization of a
watersaturated melt that functioned under special tectonic conditions caused by general stress with
rupture and plastic deformations at uplift of tectonic plates.

Key words: Kaershor complex, gneissic gabbro, amphibole, genesis

Beenenne. A M pun 6 o n ABNdAdeTCH OAHMUM n3 ca
MUWHepanoB 3 eMHOW KOPpbl, a TakKxXe BCTpeuy:
MMWHepan AJaBHO 3apekomMeHpAgoBan c e o6rso pk akH ol
B CMUNYy CJ/IOXHOCTWNW XMUMMYeEeCKOro cocTasBa er
3] . AmMdpn 6 0n ABnNngaeTcsHd HenocpepancTBEHI
andgddepeHyumnauynmu, KOHTaMuMWHauniOH# py a3 au v
ClB cocTaBe nomMor aedn tomyeoru T[bd , c B5O]Ji.c T a M €
nopogax amdpunbon RTenN3aBpo/IVHEETTP bD e HYUCTTba H O B U T
[1].

AmMdpn o6 on ABNdAdeTCS BeAyWMM MUHepanowm

KoMNnneKxBaeBaTbeMneMoHMu yacTwu odnonmntToBOMW
NPONCXOXONOBMATHR KoOMNnsekcoB -b40Bewémepos
obpasoBaHMUAH nofocYyartblX KOMN/TEeKCOB o gun
OCHOBHBbIE rpynnbl: MarMaTtTunyeckKkylt Ky MY N
peakunoHHYIO. B ctTaTtTbe npepgcrtaB/ieHb pes
rHemcoBUAHBX TabobpompgoB KI3IPWOPCKOTNO KON
Maccuslhs P@MonapHbin Ypan), B KOHTekKCcCTE

Kak MMHepana, Tak W nopoaj.

Metoauka.[1loOp oAbl KO3 PWOPCKOro KomMnnekca 60 bl
reonormnypegouidumnmwks 2022 r1 . M3rTroToBNneHDO
CyMmMmapHoOo 7 wnuwdposB M aHWNAMPOB Ha oONTUYeE
Carl Zeiss Axioskop 40A. XMNMMyYeckKkunm cocTas MWHEDP
CKaHupywouwemM 3/T€eKTPOHHOM MWUKDPOCKUMM eI s ¢
npunctaBkun Xplorer 15 Oxford I nstrument :
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YyCTaAaHOBKMW: ycKopgawwee Hanpdaxe+ined A20 Bk,
M3 4 npob6b ra6ébébpompoB nNoNyvyYyeHo 69 aHanNuns:
PesyabTatel M ux obcy:xkaenme. [lapareHeTteeaegwagnma amdpn
Fra66bpomnmpagb MMEeKWT T HeNCOBUJHYW TeKCTypy,
C/N1OXEeHHblX @ﬂ@“60“0 W nnarmnoknasom (puc

.@. :

2

Gl e Y e SN . L g g‘ el LR
tdmMMnkpodcdotorpadguumu 60ratTonm ambmobéonom
B rab6oébpompgax K23pLlWTEEKeATreH HKbIXM TH/ME KOCTaA >

TonwnHa nonoc Bapbupyer oT COTEH
aHTNUWUMETpPOB. MecTamu oTMe4yaeTCH4 O4YKOI
aHungnomopopHoOoO3 epHUCTas“ n annoTpunomo |
THOCUTENbHO CBEeXWune p a3 H OMBOVKTHAO3C T W € 3 HBa Y
oOcCCHOPUTUN3INPOBAH, M MeTacomMaTMUW3IUPOBAHH
nn Haueno 3amMewéH BTOPUYHBLIMMU MMUHepanal

amMmpnb6on YacTMYHO 3 aMeEeWEH XNOPUTOM, 3
pemMmonuntoBpme. p2aa . ( B CUMNDbHO MeTacoM:
cTpevyaeTcsa KBapy. AMPOMBGOT MaAaKpPOCKONMULUYE
KpaweH B  6G3yepbElH, bl 10 yyp30oéd )y proBlA T QB ET a, nne
TTEeHKax byporo 7 3eEéHOoT 0. Konwmmpax 17 8B
apbupyetr oT1T 15 a0 -6900 000606.. %%, BB CCBpsAe3dVH eCMm
a6b@amabmn6onunurtamnm [ 11]. Mopdgonorma 3 épeH
yomagunmnomMop@PHbe Kpucrtannbe pas3mepom oT 1
eYyeHMAMN B NnNnaHE&OHOBUEAHMGRKRO MPHE@ALea B bIT A H
BblogeNneHUSH pasmMmepomM OT HeCKONbKMUKX Aec s

OO0 7T WOoOOoOW-HOYLOO0OO

MUNNUNUMETpPOB. KpynHble 3épHa amMpmnbona c
anatTumta MW MarHeTtTuta pas3smepom go 200 MK N
namMmeBUWgHble BblgeneHuna marHetuta (pumc. 2¢C
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T bl TBepapodgasaHOTO pacnapjga. Penwnk
anocb B paboTe [11], HaM HaWTW HE
BaHMWWe ampmnobéona NMi@Xe T Mg TR MOoOH epu
eHcoOpagepxXauwetm nopoaAabl, amdpun b6o0n
efLCTBEHHDO n 3 BOAOHACHOLWEHHOT O pa
MpoOKCeHa € OCTaTOYHbBIM BOJAOHACBbILWe
H
H
7

WSS OXDO
< =S 3330509 0
L T OO0 Q® W

[
bl X nopopjax apmpadoIBTORMY HBIOL B U 3
B BUAoe NATEH U KalWM XNOPUT:
7 accouyunauyuunn. Takum 06 pasc
KoMN/eKca XapakKTepHO couyerT
HHOEeONMPOBTRYKTYPHSOGIEe O0COOEeHTE
A BblgeneHuMmm amdpumbona BO MHO
, B TO Xe BpeMsaA XxapakTep cCcpe
eaKLUMWOHHBIX 30H W BTOPMUYUHBIX USWMERERHBMN
COBGEHHOCTSAMMU MaAarlr MaToOrl eHHbBIX o6pas3oBaHMUI
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/]
dmMBSEM3 06paxeHnda ampnob6o10B KIPWOPCKOT O
A@) BKAKYEHUSA MU 30HBI BTOPMUYUHBLIX WMU3IMEHEHWUNH B a
POXMNKKW Mar He TAmp=a &M AMERM/G o &al: TXx N &Ep=n T3, n KGHO T ,

r éetmm=t ,mu nb Wag=n TMa r WlesT mm,ar Mok nas

XHMHYECKHIl COCTAB. Ha KnaccudukKkauMOHHOW Aawnar
amMmpnobonoB ob6pas3ywT eAMWHbLIW TpeHpg OoT wMar
cajgjaHarawuwTty. nArRwUH3IofRAHOABAYaeT @MeppoacxkT
NaTeH o6pas3yeT 30HbL 3aMewWwWeHNWUSA BHYTPMU
HoOMeHK NnarType Haathogmeed @.n,o 82 1 2] , NMNPUHATOI
MMHepanormuyeckomw accouunmauyunein, OBL,FeCH)n3syuy
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OOMWHAHTHOMN rpynne a @aambdon/booBN,0 B N 0 AHrap y 4 |
AV do.—Ma+K( d. Kk . ) (puc. 4) COCTas bl amMdun
p,mcbdaepeHumau,mm peHBBOW nA6KMApBRKUT UPOBAHH
KanbUmwmHO3EMMUCT bIX amMBPOMMN/HOBI,OT NHHEITKWN B C |
Mcnonb3yemMoiw B HaAayuvyHOW nuTtepaType. Oatr
M3omMopepHOEe 3 amMelweHMNE MaAarHesunor opHoGnNneHAaVv
1
4 CapaHaraur
£ SpeHut Mapracur ¢ &
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N 05 @?
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© &
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o8 Tpemormr : : Hepmakur
MarHesworopHGrleHnm
0 ' T
0 1 2

C(Al+Fe3+2Ti) .k,

t dMKnaccudnukauun o HYWpFEWT)a-f(YaakmadCad no [ 1 3]
A NnGaa M@pn 6 010 BK KM@ UKOGOPMN 1€ K C a. MpunmeyaHne
KO3 ddumumeHT bl

1
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AlV o k.

tdmAnar pAlMvd.—-Na+K( h. k. ) nMCaxambdbhddopom K3 puwo
KOMMNONEeK-ca

CopepXaHuMa OCHOBHbBX KOMMNOHEHTOB B am
npepgpenax (mac. %) , 6 eSO, 404-4811aTiOfgD2p-hld.a K T u”
Al,05;8.0-17.4,Fe010.9-17.9,V,05 0.n-0.19,Mn0O 0.30-0.61,Mg0 8.9-14.4,CaO
10.6-12.2,N&O 0.96-2.36,K,O00n0 . 5 1. KoHEBleGrpaxgmnmpeper/ s
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obHapyXeHMUSH 2/4cC. MpepcTaBUTE€NNbHBLIE aHa.
Mar He 3 uaMgtHMEPMgFE))py MeHAeTca oT 0.41 po
cpegHem) . YcTaHoB/neHa 4YéTkKasa SiwNaxXmmoe n
oTcyTcTBYeT Kopmdienauymakgke XpYblHHO XapaksT
amMmpnb6O0NTOoB MaAarmMaToreHHOTNIOoO MNPOUCXOXAEHMNH

Tab6bnudlgpelnctTaBurtenbHbe aHanmi3b amMdpubona M3 T a
SiG: | TiO2 Al203 FeQot MnO MgO CaO NaO | K20
43.69| 0.58 11.77 17.38 0.37 10.27 | 11.84 1.28 0.22
47.41| 0.25 7.92 14.75 0.37 12.84 | 11.89 0.95 0.08
45.28| 0.60 9.49 16.43 0.42 11.47 11.41 1.19 0.16
41.45| 1.09 15.43 15.36 0.38 10.97 | 11.41 2.17 0.39
40.37| 1.09 15.94 15.38 0.39 10.30 | 11.13 2.24 0.43
41.22| 0.58 15.52 15.98 0.41 10.16 | 11.48 2.25 0.37
40.63| 0.55 16.30 15.70 0.29 9.68 11.18 2.02 0.35
40.94| 0.32 17.57 16.81 0.43 9.02 11.25 2.11 0.14
43.37| 0.87 12.30 15.20 0.46 11.17 | 11.70 1.81 HNQ
43.34| 0.77 12.98 15.72 0.52 10.71 11.74 1.77 0.11
MY nNbHbe KOoQ@=@3pnuymnmeHrtsl,

Si | Ti |AV]AV|Fe"|Fe¢*| Mn | Mg | Ca | Na | K |WOH|WYO*
6.484 0.108| 1.555| 0.504| 0.528| 1.629| 0.047| 2.272| 1.886| 0.368| 0.046| 1.855|0.145
6.946/ 0.056| 1.082| 0.285| 0.459| 1.349| 0.046| 2.804| 1.878| 0.270| 0.016| 2.000| 0.000
6.7150.108| 1.322| 0.337| 0.550] 1.488| 0.052| 2.536| 1.822| 0.342| 0.036| 1.893|0.107
6.081] 0.165| 1.959| 0.709| 0.549| 1.336| 0.048| 2.399| 1.794/ 0.617| 0.076| 1.680| 0.321
6.012 0.174| 2.035| 0.762| 0.560| 1.355| 0.049| 2.287| 1.776| 0.647| 0.088| 1.708| 0.292
6.093 0.113|1.952| 0.752| 0.552| 1.424| 0.051)| 2.239| 1.819| 0.645| 0.074| 1.809/0.191
6.065/ 0.116| 1.986| 0.882| 0.504| 1.456| 0.037| 2.154| 1.788| 0.585| 0.072| 1.817/0.184
6.016| 0.092| 2.036| 1.007| 0.543| 1.523| 0.054| 1.976| 1.771] 0.601] 0.030| 1.783| 0.217
6.415/ 0.146| 1.630] 0.514| 0.522/1.358| 0.058| 2.463| 1.858/0.519| 0 |1.850/0.150
6.383 0.131) 1.658| 0.595| 0.530] 1.406| 0.065| 2.351| 1.856| 0.505| 0.025| 1.841|0.159
MpmumMeyaHnme: HNO = HWUXe nNpepgena obOHapyXeHUSA.

S
B@OO\lmm-waHitogmoo\l@(ﬂbwl\JH:tt
xol

CornacHoOo AUWCKPUMMUHAULUMOHHBLIM agunarpamma
0, aMmpunoéonbl Kapwopckoro KoMnnekca OTB
BennuwiWmpmVeBapbupyetr o1t 0.18 pgo 0.50. EauH
B oOb6nacTtTb MeTaMOp qudHeepcpkoviaxk Taam@pmean o B3 T 0
MeTamopdhmueckKkonm npupoage amdpgumbéoncopgepxal
15]. Takxe € MeTaMOpd@U Uy e Cc KpoCAK onrpoy pKooamMmiin er
cornacyertca cocCcTaB nNaar Nok Ao, 16aabaey
(Anzz3) BO BCEeXxXx MUW3IYUYEeHHbBX HamMum npoobax., T.
NPOAYKT MeTamMopdumuecKon TpaHcdhopmMauumum |
«KMUWHE@pPROTONUTa» aona nnar nokKknasa. -Ecnwu
amMmpnbonoBytl accouMmauyumimw Kack NPOAYKT no
(MMNpPOK/CERTITHNOK N1Ta3 0BON nNopoAablioyuaEeamY BOBEY K@
TUNMUYHBIE MWUHepanb MeTaMoOp hympPalKkmix, a@amp
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AMHOLOMU3NT, MUXOHNT) , Habnwgaembe B [
bnonmtoBblx 6Gnokos [ 16]. Taknmm o6pasoN
abobpomampdgiapn 60n1nNTOB K3apwopcKOT O KoMnNn
mnar pA'mMe+/(+Mg)( puc. 6a) GUTrypaTuUBHBIE TOUY.]
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amMmpna@oAar Mok nasoBo47859pale HoB.ecmoio TBEeTCTBE
BbBICOKMWE 3HayveHUWda TewmMnepaTyp nNOAYydyYeHbB |/
(6MUTOBHUNTOM)-,CO0a ChieIHmMaI oMm TdRAM@AIIBAHUH O M)
NOoONyyeHb W3 NenKoKpaToOBOW nNnNnarmoknasaurt
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MarmMaTtTmyeckunux accoumayui.
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Takumum ob6pasowm, nmeerTcC s paag XapakTef
Mar MmatTmyecekoe NMPOMCXOXAOEHMUeE rad6ooébpounpgort
OCHOBHOT O —M @aaevpdan/bao N a : OCoObGeHHOCTWN cp
BKAKWYEHMA B HEM, OCOOBEHHOCTMUW UB KO MU YIEIK X C
cocTaBa, pacyéTHbe TemMnepaTypb. W3 Twnny
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npwu BOCXO.ASA Wn X OB UXEHMNSHX TEKTOHMYECK

npejwecTBEeHHUKAMMNU pennkTOoB KOATMWHOMNUPOKTC

MEeET@ROTr eHHOTNTo NPOUCXOXAEeHNI NOpoAa.
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pacnnaBa, 9BONWUMOHMpPOBABWETNIO B 0COO6HLBX

@unancuposanue.t OB SISO o ' { 5 dzddg fddOH O tc fiplOaZL RIS G 5
R1] UARA [ ¢1 s -20020911.- F MRS

JUTEPATYPA
1. Schumacher J. C. Metamorphic Amphiboles: Composition and Coexistence //
Reviews in Mineralogy and Geochemistry. 2007. Vol. 67 (1). Pp-&852

T'eonozus. Hzeecmus Omoenenusn nayk o 3emne u npupoonwvix pecypcoe | Geology. Proceedings
of the Department of Earth Sciences and Natural Resources, 2023, Ne 2 (31)
54



2fTotrtMaH W. A. [ O PKHNOAHEOHNMVDIOLK @ RSB BI X K O M

Ypana: neTponor uns n R A€ FUCMA B @B THFPVEK
EkaTeppmu0ld. vi.r
3.MatusiakMat ek M. |, Puziewicz J. , Nt afl os T.

M. Origin and evolution of rare amphibelearing mantle peridotites from Wilcza
Gora (SW Pol and), C0dhVot 28628ERpr303328. / / L

4.Browne B.L., Gardner J.E. The influence of magma ascent path on the texture,
mineralogy and formation of hornblende reaction rims // Earth Planetary Science
Letters. 2006. Vol. 246. Pp. 16176.

5.Erdmann S., Martel C., Pichant M., Kushnir A. Amphibole as an archivist of
magmatic crystallization conditions: problems, potential, and implications for
inferring magma storage prior to the paroxysmal 2010 eruption of Mount Merapi,
Indonesia // Contribution Mineralogy and Petrolog§14.Vol. 167: 1016.

6.CaBenbeBa J{ysHTpBE&GAEBPODOBLIE KOMNODNEKCH O
aHanorm B COBPEMEHHOW OKeaHWYEeCKOW KOTF

M. : Hayk a. 1987. 230 c.
7006peyoB H. ., MonpaBaHuUueB K. E. belka3 a
r. H. , CaBenbes A. A. MeTponor ns+ n MeT

npumepe lMonapHoro Ypana wnu 3anapgHoro Ca
C

8.CTpoeHUE, aBonNnwuMA MU MUHepareHUma/ r nMoaea
pepan. B. H. TlyuykoB aswe plg n®. B clkr:e nyHp6Ce pAcHa .C C (
9. ilmeneB B.HR., NMNMPawoha M Bo3IpacT 6Ga3K“TOB
M3 (MonapHbln Ypan) [/ Ooknapab AkzlHemMmunmn
10. BaxpyuweBa H. B. , Wnpaes TIl. b. , CtenaHo

n XPOMUTOHOCHOCTHWb ynbTp/BsocfHdB AP B bLIWM A
EkaTepuHobypr: Nrr YypoO PAH, 2017. 265

11. bBor gpaHoBa A. P., BaxpyuwesBa H. B. ,
ynbTpamMadguTtoBOo-Vi® MBocompawPaMpan) [/ M
BOCbMO Hay 4 HOon UMW ekmMe H N npodgecco
«MeTannor eHmns+ ApeBHNUX -N022aBp@m™Me BB HRCT
cocTaBa K MogenaM WU NPOTrTrHO3MWPOBAHWUKW N
Mnulr YpO PAHL/5-1B8®M22. C

12. Otten M.T. The origin of brown hornblende in the fatiet gabbro and dolerites
/I Contribution Mineralogy and Petrology. 1984. Vol. 86. Pp-189.

13. Hawthorne F.C., Oberti R., Harlow G.E., Maresh W.V., Martin R.F.,
Schumacher J.C., Welch M.D. Nomenclature of the amphibole supergroup //
American Mineralogis 2012. Vol. 97. Pp. 20322048.

14. Kamali A.A., Moayyed M., Amel N., Mohammad F., Brenna M., Saumur B.M.,
Santos J.F. Mineralogy, mineral chemistry and thermobarometry of post
mineralization dykes of the Sungun-@do porphyry deposit (Northwest Iran) //
OpenGeoscience2020.Vol. 12(1).Pp. 764-790.

T'eonozus. Hzeecmus Omoenenusn nayk o 3emne u npupoonwvix pecypcoe | Geology. Proceedings
of the Department of Earth Sciences and Natural Resources, 2023, Ne 2 (31)
55



15. T'pnuropbes c. n., PemM#nsos . H. Kapuwor
npo6bnema odpuonuntTOoB MonapHoro Ypana [
neTporpadpunueckoro coBewaHuna [NP&pP.O B. /
P A H010.C. 191192.

16. Bucher K., Stober I. Metamorphic gabbro and basalt in ophiolitic and continental
nappes of the Zermatt region (Western Alps) // Swiss Journal of Geoscience. 2021.
Vol. 114. P. 12.

17. Czamanske G.K., Wones D.R. Oxidation during magmédifterentiation,
Finnmarks Complex, Oslo Area, Norway: Part 2, the mafic silicate // Journal of
Petrology. 1973. Vol. 14(3). Pp. 34380.

18. Ernst W.G.; Liu J. Experimental PhaBquilibrium Study of Al and Ticontents
of Calcic Amphibole in MORB- A Semiquatitative Thermobarometer. American
Mineralogist 1998.Vol. 83.Pp 952-9609.

19. Anderson J. L. Status of thermobarometry in granitic batholiths// Transactions
of Royal Society of Edinburgh Earth Sciences, 1996. Vol. 87. Pp:3825

20. Changyi J., Sanyuan A. Qrnemical characteristics of calcic amphiboles from
igneous rocks and their petrogenesis significance // Journal of Mineralogy and
Petrology. 1984. Vol. 3. PA-9.

21. Holland T., Blundy J. No#ideal interactions in calcic amphiboles and their
bearing on ampbble-plagioclase thermometry // Contribution Mineralogy and
Petrology. 1994. Vol. 116. Pp.43847.

22. Anderson J.L., Smith D.R. 1995. The effects of temperature andnfthe Al
in-hornblende barometer // American Mineralogist. \&fl (56). Pp. 549-559.

REFERENCES

1. Schumacher J. C. Metamorphic Amphiboles: Composition and Coexistence.
Reviews in Mineralogy and Geochemistry. 2007. Vol. 67 (1). pp—4&852

2. Gottman 1A. Gornblendity duniklinopiroksenitgabbrovykh kompleksov Urala
[Hornblendites of e duniteclinopyroxenitegabbrous complexes of the Urals].
Thesis of PhD in GeaMlin. Sci. Yekaterinburg, 2014. 25 p. (In Russian)

3. MatusiakMat ek M., Puziewicz J., Ntaflos T.
M. Origin and evolution of rare amphibetearing mantle peridotites from Wilcza
Gora (SW Poland), Centr aP87.pm80833%. Lith

4.Browne B.L., Gardner J.E. The influence of magma ascent path on the texture,
mineralogy and formation of hornblende reaction rims. Earth Rian&cience
Letters. 2006. Vol. 246. pA61-176.

5.Erdmann S., Martel C., Pichavant M., Kushnir A. Amphibole as an archivist of
magmatic crystallization conditions: problems, potential, and implications for
inferring magma storage prior to the paroxysn@l@ eruption of Mount Merapi,
Indonesia. Contribution Mineralogy and Petrolog§14 Vol. 167: 1016.

6.Savel  eva -Gl Ntr &Gmdbdbirtoovye kompl eksy of
sovremennoy okeanicheskoy kore [Gabhyperbasite complexes of ophiolites

TI'eonozusa. Hzeecmus Omoenenus nayk o 3emie u npupoousix pecypcos | Geology. Proceedings
of the Department of Earth Sciences and Natural Resources, 2023, Ne 2 (31)
56



the Urals and its analogies in current ocean crust]. Trudy of GIN AS USSR. Vol.
404.Moscow: Nauka. 1987. 230 p. (In Russian)

7.Dobretsov N. L., Mol davantsev Yu. E., K
G. N. , Savel  ev A.A. P e tikh ofiolitog (ny primere me t
Polyarnogo Urala i Zapadnogo Sayana) [Petrology and metamorphism of ancient
ophiolites (on example of Polar Urals and West Sayany)]. Novosikwakka
1977. 21%. (In Russian)

8. Stroenie, evolyutsiya i minerageniya giperbazitavagassiva Rayz [Structure,
evolution and minerageny of the Rai hyperbasite massif]: Edition by V.N.
Puchkov and D.S. Schteinberg. SverdlovekB AS USSR 1990. 228p. (In
Russian)

9. Shmelev V.R., Mon Hs. Priroda i vozrast bazitov ofiolitivogo massiRay-1z
[Origin and age of theRalg ophiolitic massif]. Doklady Earth Scienc&)13 Vol.

451 No. 2. pp. 211215 (In Russian).

10. Vakhrusheva N.V., Shiryaev P.B., Stepanov A.E., Bogdanova A.R. Petrologiya
I khromitonosnost '  u-lz(PalyaraypUsal) [Petrolaggand ma s
chromite content of the Rdy ultrabasic massif (Polar Urals)]. Yekaterinbu@G
UrB RAS, 2017. 265.

11. Bogdanova A.R., Vakhrusheva N.V., Shiryaev P.B. Amfibolity ultramafitovogo
massiva Rayz (Polyarnyi Ural) [Amphibolitesof the Raylz ultramafic massif
(Polar Urals)]. Materials of the Twengighth Scientific Youth School named after
Professor V. V. Zai kov “ Met al 42022 €mny of
materi al composition to modse3$UFR@GMafs f or
UrB RAS, 2022. Pp175-180.

12. Otten M.T. The origin of brown hornblende in the Artfjallet gabbro and dolerites
/[ Contribution Mineralogy and Petrology. 1984. Vol. 86. Pp~189.

13. Hawthorne F.C., Oberti R., Harlow G.E., Maresh W.V., MartF.,
Schumacher J.C., Welch M.D. Nomenclature of the amphibole supergroup //
American Mineralogist. 2012. Vol. 97. Pp. 262048.

14. Kamali A.A., Moayyed M., Amel N., Mohammad F., Brenna M., Saumur B.M.,
Santos J.F. Mineralogy, mineral chemistry and thermobarometry of post
mineralization dykes of the Sungun-@dio porphyry deposit (Northwest Iran) //
Open Geoscienc2020.Vol. 12(1).Pp. 764-790.

15. Grigor’' ev S. | pwvrRoepid.ePse w n fho.dKershorskiy
gabbroidnyi kompleks i problema ofiolitov Polyarnogo Urala [The Kaershor
gabbroid complex and the problem of ophiolites of the Polar Urals]. Proceedings of
the Xl All-RussianPetrographic Meeting. Ed. by A. Koroteev. Yekaterinburg:

IGG UrB RAS, 2010. Pp. 19192.

16. Bucher K., Stober I. Metamorphic gabbro and basalt in ophiolitic and continental
nappes of the Zermatt region (Western Alps) // Swiss Journal of Geoscience. 2021.
Vol. 114. P. 12.

T'eonozus. Hzeecmus Omoenenusn nayk o 3emne u npupoonwvix pecypcoe | Geology. Proceedings
of the Department of Earth Sciences and Natural Resources, 2023, Ne 2 (31)
57



17. Czamanske G.K., Wones D.R. Oxidation during magmatic differentiation,
Finnmarks Complex, Oslo Area, Norway: Part 2, the mafic silicate // Journal of
Petrology. 1973. Vol. 14(3). PB49-380.

18. Ernst W.G.; Liu J. Experimental PhaBquilibrium Study of Al and Ticontents
of Calcic Amphibole in MORB- A Semiquantitative Thermobarometer. American
Mineralogist 1998.Vol. 83.Pp 952-9609.

19. Anderson J. L. Status of thermobarometry in granitic batholiths// Transactions
of Royal Society of Edinburghéfth Sciences, 1996. Vol. 87. Pp. 128.

20. Changyi J., Sanyuan A. On chemical characteristics of calcic amphiboles from
igneous rocks and their petrogenesis significance // Journal of Mineralogy and
Petrology. 1984. Vol. 3. Pp-4.

21. Holland T., Blundy J. No-ideal interactions in calcic amphiboles and their
bearing on amphibolplagioclase thermometry // Contribution Mineralogy and
Petrology. 1994. Vol. 116. Pp. 43817.

22. Anderson J.L., Smith D.R. 1995. The effects of temperature anonf@ghe At
in-hornblerde barometer // American Mineralogist. V8D (56). Pp. 549-5509.

Ceeoenusn 06 asmopax:
Paxumoe Hnvoap Pawumosuu, C T ap WM N HaYUYHbW CcOTpPpyA.H

Mar Mmatmnsmma n MeTaMoOp pu-sImaepavnmaon HMHEZTK W
MHCTUTYT reonor uun delflpEelpX neXdBwim aakcrcinn e 4 0 B a
Poccuinmckoi AK apgemnnPodeae yix K a s Bmde p ay

rigel92@mail.ruORCID ID: 0000:000228082402

Casenves /Imumpuii Eezenveeuu, Be LY WN W HAaYUYHbBW COTPYAH
reonor unu drbHY «YdPumckni hbepepanbHGbBIN
Poccuinmckoi AKagemMumnu H aMKH»e,p a Napar KNTYOEPC K U »
npodgeccop, 450006, r. VYma, MEBpEE BGREK aa ¢
mail: savli71@mail.ru. ORCID ID: 00060001-89106992.

Author’s personal details

Rakhimov lldar Rashitovich, Senior Researcher, Laboratory of Magmatism and
Metamorphism,candidate of geological and mineralogical sciendastitute of
Geology Ufa Federal Research Centre Russian Academy of SciélagRussian
FederationE-mail: rigel92@mail.ru ORCID ID: 0006:000228082402.

Savelyev Dmitry Evgenievich, Leading Researcher, Institute of Geology, Ufa
Federal Research Center of the Russian Academy of Sciences, Doctor of Geological
and Mineralogical Sciences, Professor, 450006, Ufa, Russian Federation. st. Karl
Marx, 16/2. Email: savl71@mail.ruORCID ID: 00060001-:89106992.

OPaxnke, € asejfilkeB

T'eonozus. Hzeecmus Omoenenusn nayk o 3emne u npupoonwvix pecypcoe | Geology. Proceedings
of the Department of Earth Sciences and Natural Resources, 2023, Ne 2 (31)
58


mailto:rigel92@mail.ru
mailto:savl71@mail.ru
https://e.mail.ru/compose?To=rigel92@mail.ru
mailto:savl71@mail.ru

DOI 10.24412/2949-4052-2023-2-59-74
YoK 552.321.6

XPOMUTOHOCHOCTbDB IO KHOI'O YPAJIA: U3YUEHHOCTD,
HNEPCIIEKTHUBbI, TEHE3UC.
YACTD 1: MACCHUBBI CEBEPHOM YACTH PETHOHA
© CageabeB /Imutpuii EBrenbesuy,
FrBHY «AKkapgemMumsa Hayk Pecnyoé6bnumkwu be
MHcTnTyT reonor umu,
YhbuMcKNN dpepgepanbHbLW mccnepoBarte
Poccunmckonm Akapgpemmm HaykKk, Yda, Poc

Annoranugs. B cTaTbe nNpuBefgeHb CBefgeHUWMa®C UXBPOOBM UE

ceBepHOW YacTun-XHixeHmoe imoc kKYopraon,a MTKYy nbCKOT O, Tano
OnnMmcaHO reoformyeckKkoe CTpPpOeEeHWE HEKOTOpPbIX MecCT
copgepxXaHwuasdax okcumpga Xpowma, cocTasBe PyaAnoO®pas)
MTokas3aHO, YyTOoO AnNnAa YdanehmckKkoro MaccumBa XapakrTe
TMNna C€C MAaCCWUBHBIMMU WU TYCTOBKpPpaAanNNeHHBMW pypgamMmu,
BCTpevyawTca B KblCblKYy AEC KIoaM oM KoOWB € [u Ap gedd 0 /1 b |
MTKYynbCcKOrIo MaccuBa XapakKTepHO WUWPOKOe pacnpa
PaccMoTpeHb BONpPOCH T eHe3nWca BMeWawWWUNXx LAYHUT
nopopg M pyap. NokasaHO, 4TO Bapumauyuum cocT@Ba X

MUHEepanbHBLIM WU XWMWUYECKMUM CcOCTaBOM ynbTpamadurt

X

p
H

0.
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T £ W =SS 717X

apakTepHb agna neOpwd)InT oo (BECm3xFYPUY &HHbIX Maccu
efko, NMPOMEXYTOUYHEbIEe 3HauyYeHN4d Cr/ Al OpBRG KW p ya
anéenxpoMmMcTbiMM ABANAKTCA WHNHESIIM AW YMP @MEHUIT DG
9) . CoxpaHHOCTbL ONMBMUHA WU AaKLecCcCOPHOTIo Xpo
6pa3oBaHWA [faHHOINO nNapareHesunca NO pa3HbBM Be
N cpnoog a . OnpepeneHwune TemMneparTyp MMUHeEePpanbHbIX
eoTepmMoMeTpoOB B O BCeXx CNnyudyaasax paerT cybcon
3MEHEHNHA coOcCTaBa MUWHEepanaBLy By ypHAMOTY HIaoMpoooL1 esee pr
HTepnpeTVpY@pRAPEBAHHBLE B Npouyecce nporpececwu
obepHeHMda TyronnaBkoro octaTtka (pecTtuta) Ha
bIBOA4 O TOM, 4yToO Beagyuwunmm npouyeccamMmu dbopmup
acCTMUYHOE nNNamNOHWeATRPMBMAH U cybconmpaycHbe 0
ecTunNTa.

KiaoueBble cioBa: ynbTpama®puTbl, opnmonunrt bl, Xpo
oandPoOpPpMHBIE XPOMWUTUTHbL, ONMUBWUH, YacCTUUYHOEe nNnas

CHROMITEBEARINGNESS OF THE SOUTHERN URALS:
KNOWLEDGENESS, PERSPECTIVES, ORIGIN.
PART 1. MASSIFS OF NORTHERN PART OF REGION
© Saveliev Dmitry Evgenievich,
GBNU "Academy of Sciences of the Republic of Bashkortostan”,
Institute of Geologylfa Federal Research Center
Russian Academy of Sciences, Ufa, Russian Federation
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Summary. The article provides information on the chromite content of four massifs in the
northern part of the Southern UralsUfaley, Itkul, Talovsky and Kysykulsky. The geological
structure of some deposits is described, data are provided on the reseleesitents of chromium
oxide, the composition of offlerming and accessory chromium spinels. It is shown that the Ufalei
massif is characterized by the largest deposits of the subdiform type with massive and densely
disseminated ores, small depositstiié same type are found in the Kysykul massif and, less
frequently, in the Talovsky massif. The small Itkul massif is characterized by widespread
disseminated mineralization. Questions of the genesis of host dunites and chromitites, conditions of
formationof rocks and ores are considered. It is shown that variations in the compositiespafi€ls
show a clear relationship with the mineral and chemical composition of ultramafic rocks: the most
aluminous spinels are characteristic of Iherzolites (#CrO@32), but they are extremely rare in the
studied massifs, intermediate values of Cr/Al are recorded in harzburgites (#C+0-8245and
spinels and dunites (#Cr=00785) and chromitites (#Cr=0@9) are the most @ich. The
preservation of olivine andccessory Gspinel made it possible to determine the conditions for the
formation of this paragenesis using different versions of the geothermometer and to estimate the
oxygen fugacity. Determining the temperatures of mineral equilibria using diffeegsions of
geothermometers in all cases gives subsolidus temperatures. The patterns of changes in the
composition of minerals in the series of Iherzehtazburgitedunite rocks are most reliably
interpreted as formed in the process of progressive pargling and depletion of the refractory
residue (restite) by the most fusible components. It is concluded that the leading processes of
formation of chromitebearing sections were partial melting of mantle material and subsolidus
processes of restite dfentiation.

Key words: ultramafic rock, ophiolite, Gspinel, dunite, podiform chromitite, olivine,
partial melting, South Urals

BBenenue. B HacTO4dLWlee Bpewmsd B Poccuwnu pas
MeCcCTOpPOXAeHMUue X P OMO B blX pyAa Mesra N-AapPr nt

(MonapHbln Ypan). NJaHHOE MecTOpOXAOeHUue
Mo Munmo Her o, ecThb e we HEeCKONbKDO nep
pyagonpoaBieHuUMm H a oOopnmnonmTtoB bIX MaccCcMW®uBa

pa3BegaHHbe MecToOpoOXpageHMWAae curvp a(tArdeoHavsHeop
MypmaHcKkoin ob6bnacTtu (Conuyeoszepckoer)nnal ny
pa3pabaTtbBatwTcda Ha cTpaTtTundgopmHom CapaH
Kpasa. Heob6xoanmnmocThb M3yuyeHMda ynbTpamad
H O B bl X npoaBneBnwn Npaspanmsayumu 06ycCnit
X P OMO B bl X pyag MeTannyprmyeckoro Twuna B
BOCMNO/MNHEH Ha npoTdaxXxeHum yxe 30 nerT. O
rpynnbl YHWUKaNAbHBLX MeCcTOPOXAEHUIN, OKasa
l199larmaococTtaBe conpepgenbHOro rocypapc
TUna B pPOCCUUCKOWU YvacTunm KKHOro Ypana 3a
M npepagcrTaBnAawT CcO0O60N nNnepcnekKTTEMOBOHELTIM Y4 @ @ K
acnekTe O CWUX NOpP HeE ML ENHPHOOUAC X S0 BKJL & & M Gl
KOHULeHTpauumim xpoma B O(lhfAamAa@asBblpa@om™Ma ek
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ctTaTten, MoCBSALEHHBbIX XPOMMUTOHOCHDO
CKoin yacTu KKHOro Ypana. 3aecb 6
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tdmMPatnpegnenedHne oPMONUTOBLIX YNbTpamac
yacTtunu HKXHOro Ypana

Tunuzauus YJbTPaAaMa(UTOBbIX MAaCCHBOB HO:xHoOTO Ypaaa.
MeCTODO)K,CI,eHVIFl XPOMOBDbIX Py A CBA3 aHbl Cc

TMNnamMu Yy b F+—paundpappwmedHB, M PpPOBaHHbBMN (paccno
nnatd@opmMeHHOro tTmna “u OMUONUTOBBLIMU YyNbT
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TEepMMUHA €H9BNAeTCcsS «aNlbNUHOOTKWIM HHEAEK DO /KOG O
mcnonb3oBAancAH ypanbcCcKumm reonor amu n
MeToaMyYyecKuMUue PpPpykKoBOACTBaA. B Mupe xe K
TepMUH odpumonmtbel. MecToOopoxgeHma B Audderp
Ha3blBaTb CTpaTouumoopIMATERKU (DO @ MBE bIM U .

[Me pBble 0OO6bIYHO npepgcTaBI/eHbl Manomo
npocnexumBawwmmMmnmcsa 3avyacTyl H-byaurBEoINdHLb X
BTOPOMTO JIMH3OBUAHEbIE, XM MNMoobGpasHBLBE, Yy ¢
aHrTr NMNCKOPA» )ecB@RBad MHKke N peagcKa3dyeMble an4d
Hanbonee NPOAYKTMUBHDBMMNU H a XPOMMWUT bl B
MecToOpoOoOXAaeHunma. B odpmonmrtax Kpy-BBBEIEOSYAaQOH
yacTmn Kemnupcainmwckoro mMmaccusa, 4yToO aB
Mopob6HBBXaN@M@ aM MaccuMBOB OonmpwpasHenoBR @
3anexXxb O06blYyHDOCORHBEPXNMOHAUX PyHWUMMO [ BT Me HeDEK
IOKHOM Ypane pa3BUTb UCKNKWYNTEeNbHO NoAMKNC
XpoMUTNUTOBBLIE 3anexnm B odPpuonmwaxx BHOer
MYyeCcCTBEHHOMY COOTHOWEHNIK XPOMMUTOB !
CType MOXHO BCe€e XpPOMMUTONPOABNEHNUHA nNO
0OCATCHA COOGBCTBEHHO «nNoAUMWMPOPMHbBLE 3aned
XeHwusa, KOTOpeRAd O OBEYHOT OCKPYXalLWn X
O/Nlb WO W no MOLWHOCT MU OYHUWTOBOMW oTOp
NHO3EPHUCTbIleE CTPYKTYPpPb. WMWMEHHO TakKwue
CKOB n npeagctTaBAeHb «KOHAWUWUOHHIBMMU
OCHATC AN JTEeHTHabl XB KXppaO MU T M T OB B MO WH bIX A )
b M XapakTepHa nonocyartasa TekcTypa Vv
Bce cKka3aHHOe Bbllle O BMewawWwWmMmx Nop-c
TONbBKO K MaccuBaM, TNOPOAb KOTOPbLIX COXP:
1 — KpYynHBX n cCpepnHmNXx no pas3mMepawm Mac
XanunnoBCcKuUN, Hy panwu, Ydhanencknin), B
nepuMmaoTuuTbl U [AYHWUT LI, Ha KXHoOM Ypane LUl

0
e
n

e

WO IO OoO-H=RX
O 41 O0OT ®3 -4 d®O
OI SK OO0 T X2S
DN OO0 UT IT YK

C/TOXEeHHbe B T MNAN WNUWHON CTenEHUMAUGSMER
cpepHero paswm a C MNONHOCTbLIW CepneHTMUE
COXpaHMUBLWNMMNU p B—MIyHCbNEO MO BT WK KITAY, P bAK K a p T U”
MaccuBb cCcpefgH O pas3mMepa, CNNOXeHHble a
Bepb6bniwxXxber opckmwun, BaXw]aig c KM AMaT Mege K v
MaccuBb «MenaHXeBoOoro Ttwumna» (Tena B [YPe
CreneHb H3YYeHHOCTH M PYAHbII mnoTteHmuan. Y danemnc kK ni M a
pacnonoxeH-r B IOXHOM 3 aMblkaHWNW Tar umnbCck
BOCTOYHOMY 6opTy, noymnRaw o COMIPHWIE B &R 0P C
BUWHEBOTNIOPCKOT BE MVOTBVEGRT B @I 0 KO MMaexK®
C/noXeH anonepunagoTmnTOBbLBLMU 7 AanoOAYHUTOE
Hambonbwasad COXPAaHHOCTb MNEPBUYHBIX MaAHTMNI
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WIMPOKOIW CeBRERAEGOMBAACTOAIN ga KakK KAWUHOBMWUALEL
NONHOCTbLW AHTUIFIOPUTOBBLIMU CEPNEHTUHUTaAMUV
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B M3yyeHUMN XPOMUTOHOCHOCTMW Ydanel
bTpaMa@@NTOBbLX MaAacCcCWUBOB MOXHO Bblgenurt
BaTblBaeT nNpeanBe®@epHMWbEBADAW ¢ 1@®BO&Hamvmu B
), B.B.MNonoBa (1939 11710 ,BBela KPpaioy nob
NbWMWNHCTBO XPOMUTOBBLIX O0OBEKTOB AAaHHOTO
4yacCTMUWYUYHO oTpaboTadtbl. Bo3ob6bHOBNeHUNE
ccMaTpuBaeMblx MaccuBOB npouns3oul2ide Ha ([
A bl) B (BHBAWMOM XEBOMOBOIO CbpbA. B necg
BepHOW YyacTu Ydanenc«mwaoKampicacmB@c MO W
MCKOBbLIE WU pa3BefgOYHble paboOoTb C NpPpUM
TopoB N 6ypeHmsa (3mHoOBbLEB U APp., 200¢
B a9ToO0T meespseogibiBainceb 7 oueHMBaAanNMChb
BNe€H psAaAf HOBbBX MeCcTOpPOXAEeHWN. XpowMmu
TOPOXAEHNUN Maccusa, cnab6bo wmMeTamMopdu
MWNMWHEeNMNAOB BMewWawWWNxXx CcepneHTUHUTOB
ONNbHO 4Y4eTKO BblagenawTcd Ha KapTaXxXx M:
ManaMaM MaAarHWUTHOINO NOMA, HMTO MNO3BOMAMUTN
oA MOWMWCKOB (3nHoBbLEB, 2006 r.)
BOAU/MTUCEBKCOMYRBH@ULNOHHDBAONP E @O MbI- 2HE .
annyprmyeckumm 3aBogom (UI3MK) .
XpoMMuTOBOE opyhpeHeHMUE B npepagenax Y
MBOB pacnpepeneHo HepaBHOMEpPHO: py |
ytotrTcda B rpynnb (pyAHbBEe Yy3nbl). F
KWW pyaoHbA y3en, CeamHiski®ouuiaHCeB
X-ge i R2CedepHbr8an epeeqgCe-B82apagHoe
oe MecTOpOXAaeHUs4d (punc. 3) . He
XhpeHnNe bycnaeBa FTrapadHnsBCcCRBROXHOMAH
O NoAWNWMOPMHBLIM» 3 anexam. OHNM X a
6GpasHOI («cTdiformo o@P R e 0 & » U ewis 1
panaeHHbBMWU N MACCUBHbBLMU KPYMNHOS3
OXOAEeHNUN pBRPEMDHYMBORIYOTORR g0 10000C
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MTKYyNbCKMWUMR Maccus HaxopauTtcas B- Ce€B
MNbMeEeHOTOpPCKOINo MeTaMoOp®UMUecKOro KOMIMI/ ¢
bopMy B MEepuUAMOHaAIMOHOSM KHVA NTP@AB N@H@PMWMHe [
LleHTpanbHYlW 4YyacTb MaccuBa cnaratwT AYH
nepundepmumn pasBUTb anorapubyprumurtToBble Cef
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A e OT A€NnbHBbIX BblX0/4O0B BCTPpP e Yyan@Tpesr bl ,n
eobpaxromd@HEAMPUoOGONMNTOB. MecTaMMU YNbTP:
RKbXP OOHATHDBLXTPEAMOMMHDOIBIEIA b XKOABRXTNOPOA

B npepgpenax WTKYynbCcKOIrIo Ha nnowagwun M

TopamMu oT 12 pgo 31 pyponposdepegpeaeretlib
OCNnNexXeHO TOpPHbLMW BblpaboTkamMu pfo r1r1y6©6
NKO3epHUCcCT®LBE, B LUeHTpPpanbHBbLX yacrT4ax
pexoagdwme B 6efHOBKIPAW nEHHWE >XOAMP,XK 3
O nogHummMaeTcsa3aomactkl %x mo dWTILTEAB NO CO
eHuBanA&® BLEXOAG pyab Cc copgepxaHmemm 60C
pannewHHbli TuUn, Takas4 KoHUeHTpPpauwus C
PCNEeKTUBHBLM O06bBEeKTOM ANA NOMUCKOBBLIX Ppa
TanoBCKMWRTI v nbea@Bmprao B bl 1 MaccMuB npuyp:
bTpa6a3sntoB [naBHOINIo YpanbCcKOro pasi/i
FT'HUTOT OpP ECKNAHIKOT N MO P & A MeXnay ponasseosov
HT paypekaHIL CKOT 0 noagHATKUA C -N3namepaoriop B
TAPAYECKNUM KOMNJAEKCOM C BOCTOKa. C
npmnm wWuUupuHe [0 7 KM. M3ydyeHNIO YNbTQP:
cBAweHb paboTbw B.B.babknHna nu agp. (198
. MeTpoBa M ApHeHKAOBOR2K ,r .T)., . Rb.pld.nTovBxo«
H. leBuyueHko, C.A.3o0pwuHa (1961 r.), N. B
C. BapnakoBa [ 8], P. O.bep3soHa (1975

Maccus HaXxXxoagmtTCcHA B 3 0HE couynedHeHMHA /
HLLeHTfBIA)LHEa@’HIbIMl(D]aTMHOHOCHOI‘/JI n albMNMMNHOTV
3 HblE€E mccnanepgosarTtenmn paccMaTpunBarnwu MacC

HUEHT {BWHaOOIKkIWH bl . Hanpunwmep, A. C. Bapn

MHONUWpPOKCEHUWTOBOW GopmMaumMum nnaTMUWHOHO -
B BUAEe pa3poO3HEHHbLX M™MaccuWuBOB, a P.(

egcTaBunTenamMm anbnNMHOTUNHON dQopmayunu.

podaMWK /BIEHOOIMMMMPOK CEHNTOBOINO KOMMNOAekKECcCa,
pamMieH bl MOMTHOCTO LB AHHGIMMUE HTIMHMG Md N WO
pPUOYPrmMTOBIOoO KOMNOJ/NIeKCa.

OAYHMWTB N rTapubyprmrtTb BOCTOYHOWMW YacT.
Nn-p AT O0BbLlE, XPM3OTUNOBbLIE MU AQHTUTFTOPUTO
PYKTYypoO#, cpeagn KOTOPpbLIX npeobna.pgablBor
A€ BbLTHAHYTbLX NO0ONOC pakl3aBMOrckdH aTra/biEEK OMBIP
nagHOMW 4YyacTuWw MaccumBa MNPUCYTCTBYKWT Ka
3HOCTMW®, T ak M nNpakTMWYeCcKNUW CcBexume Ay
ewatnwm mMmn nopogammwu npocnexaddO50 av) ,
CCnNaHUOBAaAHHbLX XPU3IOTUMTOBBLIX CepneHTMUH
MONUTOBLIX Y NHWAT paama@miets B2 B OCTOYHOR.
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MopoAbl -rpaypHWMdTYy pr nTOoOBOT O KoMnnanekca Tan
HEeCKONbKDO XPOMMWUT OB blX TeN,KOHRAPBAY /e NA
CappaTtTkynbcKkoe U ABITycTOBCKOEe MeCcTOpPOXA
LecAaATKOB pyagonpoaBNneHUNR 7 TOYEeEeK MWH
ABITyCcTOBCKOEe MEeCcCTOpPOXAeHMNUA Haxo[daTca Ha
KM Ha -T&m&e&epPooT AHppeeBRAaAaMmMY KOTOIN @3 . Ca
npeagcTaBNeHb TpemMAa pYAHbBMW 3 anexammwu. He
pacnonoXeHHas4d BONUN3MU KOHTaKT-aAMOoOpRBRPAOR
ToleNnr MHCKOIFNo Maccwusa, pa3paboTaHAlmMKapsb
BbITAHYTHbM B MepuagumoHanbHOM HanpaBneHM
NnpakKTMWYeCcCKW NONMHOCTbLIW 3aBaneH, A[AOCTYINH.I
ANMNHHOW 30 wM-7Tu Mmr N BOKHKBEPHON YvacTmMm wn3 H
waxTta A0 TNYyO6MHB 16N MPY DL TRTEWL & POWMNT @IE
HabnwagpawTcAa BAOAb BOCTOYHOTNo ©6GopTa Kap

7

H

S -H4H I X 1 3

Hanbonee rycrTas BKpanneHHOCTHSb (poo cn
LeHTpanbHOMW YacTKWUW pypgHOro Tena, a K ne
peagkwnanelke HHNEK O M.

KbiCblKYNnbCKMWMI MaccuBs ABnNngaeTcCsAd npopjo
MaccuBa. OH CcnoxXeH nNpenmmMyuwecTBEeHHO ano
CepneHTUHUT amMu. 3ecb MW3IBEeCTHO HEeCKO/Nbl
ns3 KOTOPbLIX dABNndAdetTca amedcvrao p(owore H e x 1Car m Ud
OTKpPbLITO B 1883 1. M paspabaTbBanocb [0
KPYNMHBM XpPOMUTOBbLBLIM O06bekKTOM B npepgena
MECTOPOXAEHMUMU 3a/loXeH Kapbep pa3sMepomMm
KoToOporasdanpaikxkge [0 T NyO6uMuHB 35 M. OpyaAa:

H

n

©

PY 4HBM Tenow MaCCUBHOT O XpoMNTa, 3ane
CepneHTUHUTOB. BmMe watwwue nopoAab OTaimnbK
oTMeyawTCH MHOT OYMUCNEHHELbIE BK/NUYeEeHNHd r
cepneHTUHUTOB oTMeyawTCH penunkTbl B blB €
nonocyaTtTblX TYyCTOBKpPannNneHHbBX XPOMWUTOB.
OcHOBHOE Py ALHOE Teno nmMmeno cybowmep
cyoésepTunk agreHmmee (m&8.0ma)q. 95 xapakTepunusos
CeBepHbLM CKADReNM®BM nM@uwWwwoOCTb Tena Macc
noBepPpXHOCTMWN-4cauc T aaB /HBB & Ny Omaieb 2PoBasna 0T
Taknm obpasom, PY AHOEe3br,e o My a o LJRonpcvAy
CopepxaHune Cr203 B pypgpe coeTxTHRepaei™ MO ™
CBefgeHNUMm o KonumyecTBe p[OOBBITOW PpPyAaAb He:
XPOMUNT a. KpomMe OCHOBHOIO YyyacTKka, Has3l
pacnonoxeHb exdwwawaBdKdudn noldddpg) . MpoT A X
no najgeHUI HX axT We yipeebiWwaerT 12 M,
pacnpocTpaHeHNnemM 3a4ecb nNonNb3ywTCAa TYyCT
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Cr203 Ha yvyacTtke |1 Bapbupyetr o1 17,21
Ha | | | -2y,&da3c,T1k6e%, B360Y EQ.H e ™
Tabnumi1OaHbDBHBE XPOMUTONPOABNEHUA U3Y
A+B+(
Maccup MecTtopox C2 P1+Co,qe0p> Ccbinka
(TOH(TOH Cr203, %
Ydpanenhncklbycnaesa | 64387 | 17386 305 [BnHOBb EB,
YhanenckiCeBepo 46539 3294 [BnHOBWbLEB,
[Tec4YaHCK(
YhanennckI|CeBepa apg|l 87650 |16578 2440 [SB3MHOBDbLEB,
1-2
Yhanennck |OkHOlecyal 33800 | 26000| 26,7-32,6 [3MHOBb €B,
YdhanenckBonuyber of 30000 1040 [ Ma3yp, 1
MTKkKynbckKlbonbwasa 100000 20 [KpacynwuH],
TanoBCKUIABTycToB( 3000 28 [BaxpomeesE
1934
TanoBckuilCappgartky/J 1000 27 [BaxpomeesE
1934
Kbicblkynb(Cunmckasa ¢ 1100 45 [Baxpomeet:E
(waxTa Ly 1934

Bompocsl rene3uca xpoMututoB. OPM O 1 U T O B bl € KOMMNOANEKCHE
noACOB TpaguWLULMWOHHO CcYuMTawTCA Gpar MeHT a
BepXHel MaHTMUMU reosformyeckKkoro npownor
nocnepoBaTeNNbHOCTN BbigensawT Tak Ha33blBa
yacFmepuyuonur bl, rapubypr mrt-bg BlemHMHSIN  UT
6as3anbTbl, rnybokoBOAgHbBE oOcCcapfgkKkmwn). YnbeTp
npeagcTaBNaAlT CO60OM BEPXHKWKW MaHTMWMIO, np
AndphpepeHumauynmn npwu BblCOKMUX PT yCcCnos
npeobpa3oBaHMA NPU HEKTBHBEPXKHIN B HDPANS
K Op bl.

Ha NMPOTAXEHMUMN noyTwu cCTa ner He
NMPOMUCXOXOAEHUN B OPUOANUTOBLIX YyNnNbTpamadpnr
K HUM XpoMUTUNTO-RBK. 3 &nenenos] 136 wenpuHHA
npeaCTaBNeAWMAHLWT @alBPeR3D TOPWRICHTTMOTBI O T &
6a3anbTOBbIX pacnnaBoOB [ 12, 17] . BmecT
M3yyaBwme MecTOpPOXAEeHMHA XpomMa, cuyunmrtanwu,
XapakTepumcrTunkamMum» u, TaknMm o006pPRAGOMT N T30
6bla cBepfgeHa K TOMY, KakKunum ob6pas3oM «KY

pecTMTOBON MaHTFM¥ [ABRaX BbI/MMOMB8OpepgnpuHSH
CCnepfoBadH¥M|mMUIMEICUKKMOX Yy C/ToBUIM o6GBpa3oBaH

7
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MUT PUPYIWT CKBO3HI OMAABUHMW,X BUTIMGAHME Haa 0
xXpomMunurta [ 19, 20] . MccnepgoBanacb Takxe |
KoMnoHeHTOB u dnwonmpgos [ 21, 22] . Mo3 aoHeEe
Moagenb @opMMUpPpOBaAHMA PYAHBX KOHUEeHTpPpauwu
yibTpamMadnrtTax [ 23, 241] , KoTopas ABNA
mccnepoBaHUim, YyCTaHOBMWB WNX TEKTOHMUUYECK
OPUNONMTMTOBBLIX KOMNMTEKCOB.

OnpepeneHne ycnoBwui obpas3oBaHMUSH Ma |
npoBOAUNTCA C WCNO M bC3YOUBEACHTMBEYMO LM X C TMAMBHOEBP a (
nopoAabl coxpaHwunawu 60nb WYy yacThb nepswu!
MCNONb30OBaHMWE U MUKPOCTPYKTYPHBIX KpuUtep

MaccumBax MNepBUYHBLIE NopoAaAb B 3HaAaUYUTeENbH
npoueccapabnaTaBpeB CepPNeHTUHNUTBb. TemM HE
coxpaHwuncaA B ynbTpamadpurTtax Yhanencko
Hanb6onbuwytio COXPaHHOCTHDb NEeEMGHTTPU®YIHbII
akKuecCcCOpPHbBLWN MMHepan BO BCEeXxXx pa3HOBUMAHOC
XpomMnrtTumurtoB. CopgepxXxaHuUue ero B nNepuonumTax
aonen npofHéHtTa MOHBITAaX oTMeyvawTcsa 6071ece

O ob6Gpas3oBaHWA PYAHbBIX KOHUeHTpauumm (BKP
XpoMnuTa).

Bapnauvu pgowem@B@le /X [40B oObHapyXuBamwT
MUWHepanbHBLM N XUMUWYECKUM COCTaBOM YNbrTyf|
WwnuwHenmapbl XxXapakTepHb MHnAS5)epwHON BT B YyUECE
oTMeyawTcCcs4 KpannHe pepako, MPOMEXY TB U H bl¢
rapudéypruntadk. 6(2HCr =0 . ldbnb6onee XPOMUCT blIMU
AyHuntos - #&5)=0un 7xpomwm®BuTos (#Cr =0. 8
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GHjad 3810C yj MiNcict g n EsB tcOL AP Qdise IS QY O@zj 2 MSd2,
6-RIsCzdzr MC d2

CoxpaHHOCTH®Gb ONUMNBMUHA n aKueccoOpHOT

npepennMTb YycnoBuA ob6GBpas3oBaHMA [JaHHOTC
eoTepMoMeTpa, OLEeHNTH B527v Omple@e e HI
eMnepaTtTyp MWUHepanbHbLX paBHOBECWUN NO Ppeé
cex Cchydyasax paeT cybconumpycHbe TewMmne
ocTaBa MWUHepanoB B apudOW FIHMIO OJH a/NeOPOLYIoe en
HTepnpeTupywTcCcH Kak poOfEETMIEPOBABOARECC
ACTUYHOTIO nNnNnaBNeHUA N obefgHEeHWA TYyTr or
erkonnaBKMWMNMW KOMMNOHEHTaMN.
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BJIATOPOJHBIE METAJLJIBI POCCBIIIEN TEPPACOBAS-L, II u 111
(YPA3OBCKOE POCCBHIITHOE IOJIE, FIOKHBIN YPAJI)
© CuauéB Asiekcanap BiuagumupoBu4
MHCcTUTYT reonorumm GIrbBHY «YdPumckunuin deanae,
Poccunmckom Akapgemmm HaykKk», 1. Yda,

AnHotamusi.Poc cbinun T ppllalt omacanonoxXeHb B npepjgenax
pas3nomMma B 30HE coyneHeHunA4 ceBepHOTO 3 aMblK a
MarHMTOrNropcKkor o memazwmel KPIMHOPMIA.COCTOAT U3 He

Mopdonoruu, n X 30/10T OHOCW O CIpH# O BCABHIE3NA/HEAll C T O LB b
OTNOXEHMUAMNU nNnpepcTaBAEHHBMNU T AUHAMMN, neckamu,
Ypan.OTpab6oTka poccbinei BeageTCs y X e HEeCKO/Nb

cTapaTenbCcKuUuMmnapo e /BAE MU U X npegcTaBAEp®r adg/aam®ag
peob6napgatT-y K/DOMBKEOTBLAET O U nnacTtunHYaT®bE dop Mbl,
KenerTtHble. Takxe BCcTpeyawTca arperatb € BKIOK
MMOHWNT a) . MoBepXHOCTHb 30N0TMWUH aMyarTas,
a3 HOHanNpapalpeaHbHMaIMN 11 6Gopo3 gamMu. OTMeyawTcs4
6pa3oBaHMA «HOBOro» 30N0Ta, cBUAEeTEeNbCTBY W
poAaoOonXawuwemmMmc A npouecce BTOPMWUYIM®D I on p GUNMEH LB /P EBHTH
naccudpukauyumm 3onoTcopempermvyulelclT BeHa©C ) 60nNbL
as3mMepb OT 0,8 po 1,5 wMMm. KomMnnexc Mopdgonor
eppacloBykl K mpoccblnam 6nNnmMmxHer o CHOCa C He3H
o3fgencrTBueMm H a 30/TOTUHBICCDLYXIMT aARPBAOFHOT BYWRTTO
peagHenpoo6HBLBX —833dHaT K BN p(ME7BST H B HIN X XapakTep
peagHEr NTyYyOGMHHBX OPOTFreHHbBLX MEeCTOPOXAOEHWUIN. MW H €
penmyuwecT B SMWNH(30-AD%)RBIAL2 9 %) cnnaBaMum N U 3 @M@EHKM®K
naTtTuHbB C C 0 A-80poxBa Hueeno MFen 05 Ypa3 o0oBCKOMY pocCC®bIn
e peHr—R@sPFec o o THOC N T cBIC HKOABKH bAMM: IN.C T OUYU H-BIK AIMM O @YD 1
NYXNWNU-CYOBOMW@H bl ek B/a p3L0e/BObIE0 0 6 be K Tbhl, WEHDIKMHHDA:
ocajo4yHbX KoMnnekcax [naBHOrNro YpanbcKoOro pas.
30N0TWH 3N€eMEeHTOB T pynnb NAaTWHB, a TakKxXe Hax
wnmxax YykasbBaer Ha UWX BEepoOATHbLWN nNpugywarc nnp.
rapubyprmrtoBoro cakmaf.ckoro kKomnnekca (vaoO

KaioueBnbie ciioBa. KOX H blid Y p an, poccbnb TeppacoBasa, 6 s
nnaTtTwmwHa, OCMUIA, uUpumuaumn, nannappguin

OWIITIO0OO0OW O X3I0T SO0 O

PRECIOUS METALS OF THE TERRASOVAYA-I, I, AND 11l PLACERS
(URAZOVO PLACER FIELD, SOUTHERN URAL)

© Snachev Alexander Vladimirovich
Institute of Geology of the Federal State Budgetary Scientific Institution
"Ufa Federal Research Center of the Russian Academy of Sciences",
Ufa, Russian Federation
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Summary. The Terrasovayd, I, and Il placers are located within the Main Ural Fault in the
junction zone of the northern closure of the Uraltau meganticlinorium and the Magnitogorsk
megasynclinorium. In terms of placers, they consist of several deposits o simagdhology, their
gold content is associated with loose Middkte Pleistocene deposits represented by clays, sands,
and pebbles of the floodplain complex of the Ural river. Mining of placers has been carried out for
several hundred years, mainly by gpecting artelsGold in them is represented by weakly rounded
aggregates, lumpgngular and lamellar forms predominate, less often dendritic and skeletal. There
are also aggregates with inclusions of host minerals (quartz, limonite). The surface ofdthe go
particles is pitted, spongy with numerous multidirectional scratches and furrows. There are grains and
wire-like formations of "new" gold, indicating the specific conditions of accumulation and the
ongoing process of secondary mineral formatiokccording to the industrial classification, gold is
predominantly medium (Il class), most of the grains have sizes from 0.8 to 1.5 mm. The complex of
morphological features allows us to classify Terrasouallaand Il as placers of close demolition
with a dight mechanical impact on gold particles. It has been established that the placer contains one
type of medium fine gold particles (7&30). Elementsmpurities in them are typical for gold of
mediumdeep orogenic deposits. Minerals of the platinum grmeppredominantly represented by
0Os(3450%)r(30-40%)-Ru(11:29%) alloys and single grains of platinum with a Fe content-of 5
10%. On the whole, the ratio of @s-Ru grains to RiFe in the Urazovo alluvial field is 10:The
main sources of gold, apparbntwere goldsulfide and golejuartz objects widely developed in
volcanogeniesedimentary complexes of the Main Ural Fault. The presence of elements of the
platinum group in the chemical composition of gold particles, as well as the findings of their
independent mineral phases in concentrates, indicates their probable introduction during drainage of
massifs of the gabbrduniteharzburgite Sakmara complex @1-2s).

Key words: Southern Urals, Terrasovaya placer, noble metals, gold, platinum, osmium,
iridium, palladium

BBenenue. Ha OXHoOM Ypane, TakXe KakK WU B
30n10Ta pob6bbBaeTcsa M3 POCCHLINHBLX MecTOoOpO:
yXe HEeCKONbKO COTEeH NnNeT nNpeuvMMyuwecTBEHH:
3onoTta T4ppaclosmal | | p a c N Oa/IBOHKOErHObI YBp am b €
pa3/siomMa B 30HEe COYNNeHeHWHda ceBepHOro 3aw
M MarHuMUTOrNIrOoOpPpCcCKOINIo MeracwuHKAuHopua B 0,
reomMmop@donormMmyeckomM OTHOWEHWW poccbINKU p
Ypan B MMaEIESI/KETX O N -COaTPOYKWMO/HOHOO N1 A enpeccumn
30HY FnaBHOT O YpanbcKOTro pas3noma [ 1;
nos3BondaerT O6beagUNHNTHDL cocepncigytwlwhe nmpoc
ApceHTbeBCKasa, HnkonaeBckasa, All®HMOIT X @B/
AnekcaHpagpoBcKkasa, HaeppsavHexkaasg, K@BaempHH a g
mn aop.) B Ypa3oBCKOe poccbnHoe none [ 3]
BbISB/EeHb B XO0A4€ N poB e AOEUHENHAO YKHObMXM fipeakbcoar  nno
30/TOTOHOCHOCTMNO BOIKMBIX MOHOA K GCKTOPAY K DY D 1B @
aenpeccuu, BblMmOJIHEHHBbIX Fryn YKI20&Y¥pans3
(oTBEeTCTBEHHbBN wMcnonHuTenb B. ©. Co3unHoO
MCTOPUIKW U3IYyYeHWMA TeonormMmm paccmMaTpusae
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GHl-yTKanbc KRFU)-ceivam™ay bi( C-41 BpaAlle B BI@ , I-Q /APy AXenmmap H T
KBapuesBwepT Wc K eRik)c-cE BB P L ¢ T bl, MHOT O-aM a 3paapdMHT cMkcar

P
CBURRMZ)(-cnaHUb MyTXmRBMEIBRPLEB bl awy CX/KEPMPTL €8 bl e .
NonNAKOBCK aGipl)T-oGiauzma n(b T b,y T R P BNEMICHHOPEMH N C Fble .
BYNKaH®OTAHMMWGG Hble OTNOXEeHMNUA HUXHero u mpeé&gHero
3mnaunpck ®AC1zE Brmercady a(H M K MK PR MIHH IC T BI@ —ICUMTBIH L LIC K &9 C

(Ciokz) —mM3BEeCTHSKMN, NPOEOYaHIKIEABE. T BB P MNUYHbIE anntol
OTNnNoXeHNA NoOUWM@PHHABEKMATEppPpaoe AWkKcra, K MA/pICHKBI.A X O M
(ves-r ao6o6po, rmnepo6asun T-bk OMP eCHeHpbIee HMTEUCHT MOTPLD. X AlelH u A

30N00FKbI3 N T a webkaorem,a k@a, eIk wp e 3 oB adl,5Rblyyak bBa«k oe.
pocCbiNHbBIE MeCcTOpPOXAeHMWA— T3eopnpoarta? B e adl,odwap a:
TeppadliogaYsgpaszoBcRKyYyk,o0BEKaa—Kbi3amimu,-~rABoHNMHCK aiq,
Hnk onaesBcAkmedk,c e B€lkla3 oB aAKy pEyAr a -~ Mad @ar bipckasa,
ApceHTbeBKkaasse,HHRBA bBepeszoBaa Pouwa, WaHaxaHCKa
o6bepgnHedHHoeEg ClBAppmUMHMHCK aSn.

MeTtoauka ucciaenosanuii. AHa N un 3 3 NeMeHTHOT OO coCcTa

naopaTtopuwn “OPun3mnmyeckKkunx MeTOop[OB mccen
«MunHepanorumnum» MIY CAMEBAX BX500 3 odeingpem bi*  “ C A M|
(aHanNnMTMNMK n. A. Epbi3ranos) . Ncn dgjla)3 0 B at

Co(Ka) — CoAsS SqlLa) — CdSe; PdLa), O9La), Ir(La), Pt(La), Au(La) =4 M C T bl e

M e T a sBnla),— SnS Sh(La), Cu(Ka) — CuSbg; Ag(La) — Ag.Te*; Bi(Mb) —

Bi.Ss*; Cr(Ka) — Cr; Ni(Ka) — NiS; Hg(La) — HgTe* (3HayYkKoOoM * o]
CMHTEeTNUN4YecKNe coOefUHEHNSH) . TOYHWODIY mMe-r
ycnosua aHannmsa: yckopAawuee HanpsaxeHwune
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3010TNHA aHanNnusIMmposBanacb ABaxagbl, B LeH
cymMmma 9nemMmeHTOB npuBepgeHa K 100 %.
CntToBOW aHanui MnNpoBOAMACSHA Ha CcTaHpja)]

(AoNnMHANPUNHa, napamMeTp @GopmMb) onpeagendany
doTtTorpadguam, BbOGOpPpKAa cocTasuna 220 30n0
no do p QAUNCAU+CAQ) X 1000, Ansa er o TUNMNS3:

Knaccundobmkauma H. B. e0Fpe@ei@ak aiblc(0%)o:mp o b ot
900—-BbiCOKONpPOBMWeepe WON n p -AO-oHCUT3MK; 0 NP D®D H (
700-300— 2 neKTpyM)—k3dcOr e nn 1T+ cC e<p el@d@@®o aA(e p X a U e ¢
cepebpo) [T7].

I'eosiornyeckoe crpoeHue poccbinu. B nnaHe COCCKRHA V
HECKONbX®@X BROoeToNn Mopdonorumum, wuxX 30100T
cpemMwas AHENNEeMNCTOLEHOBbLMMU OT/TOXEHUNAMNU.,
OONWNHB CM@OKEAHAWDE Y HOMN Tonuem C NNH3aMMU
O6nNoMOYHBLINA MaTepuman cpenaHB0RODdKLEMEAH HOIOTTOU
KonunuecTtBO raneydyHoro mMatTepudmfa %¢ K/py o mi
yBenumuyumeBaeTca [JO NOABJ/EeHWUWA MeNnNKUX Bany.l
annwBManbHBMNW T AMHAMU, NecKaMun, T ajieuyHu
KoOpeHHbBMUN HOEepamamHA npenMMyLecTBEHHO TV
byropgakckodidrpnmec {®dHKpPpRMHNAOMHBRCTOAHLUDb
cBuTCz(ID ; M3BECTHAKMN KitkazzZWnb caorak ge@T
rmnepb6bas3aunTb MU CepPNeHTUHUTHBS)CaKMapCcKOTl O

O6cy:xaenne pe3yJbTaToB ucciaenoBanuii. OC HOB HbIM 006 beKTOM
A aHHOIM paboTb d9BNAeTcsd camMopoagHoOe 30/
NONYy4YeHHbEe B -OXUEelHeO YTHOBNXC KpoaBGoo T U 31 Ip o(C [T wial .1
CpefHee cofepXaHUe 30N PEaAaZANAETOMbL KADAIIDA
75 ne403206ur MBKCcUMMaAaNnbHBLE KOHULEHTpPpauuwum 30
HUXHEeW YyacTum pas3pe3a annwBMAa, HO 3HaAa4UNUT
B MUHTefBamie B4 x 0 mal eTHOMHKWIXB @aboT poccbinb
Ha 1240 ™M B ANTMHY nNpu wWuUpuHe wmarc codd, garoa o3
15,5 M T plegm)aa MNMpoumsBegeH nopagcuyetT O6ane
Ci,, KOTOpPbLle COCTABOWMHDIK2 MAZX CTLbIN. 35 KT 3

3o0no0ToO cnao6o OKamMaHH® M¥ 0 B@aB@O /blee a
nnacTuMmHYaTble @GOoOpMb, pexe AOAeHAPUTOBMWULAH b
arperart bl Cc BKAKYEHUNSHAMMU BME LWa o Wn x MW
MoBepxXHOCTbL HdMyaTas, Ho3apeBaTas C MHC
LapanuMmHaMnm UT \DOPDBTNA@MUK PYNMLbB MU NPOBONO
«HOBOIFIo» 30N0Ta, CcBuUAageTenbcTBYlWNE 0 C

npoagoONXawuemcsa npouecce BTOPUUYUHOT O MWUHE

Mo NpPpoOMbLIWAEHHONW KnaccudukKkauyumm 30N0TDO
Knacc), ©O6onbwag 4YyacTb 3epeH UMMeeT pa3Me
3onoTtTa no @Gpakumam (MM) npepctaBneH (Crf
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+1,6= 12 %; +1,0=17 %; +0,6 =24; +0, 3 = 25 %; +0,1 = 7
Menkune camMopoagkm pgo 934 wnu 1412 wmMr [ 3]
napameTtTpa dopmb [9; 10], paccuyumTaHHBX T
YTO NOoO3BO/MAEeT OTHecltTu Iplocwk sAmMu | 6Te pHEeET QOB 1
C He3HayYuMTeNNbHbBM MexXxaHMWYEeCKUM BO3genNncCTE

T3

1imm——

1mm

{ dMDNBKT PMOMHKHOOO CK ONM MY ecCcKMUe |/|306pa>KeH|/|ﬂ noBepXx
TeppadlaBlas

OQNeMeHTHBbW’ cocTas 3onoifra Iplocubinlelnl 1
OAHOpPOgOROMTABWMUM C TaKOBbLM pacnonoxXewHH
npnucyTtTcTBYyeT TONbKO oaAuWH Twun -880 onfyumiaad c o
1).

OTcyTcTBME BbLICOKONpPOOGBHOM KanmMbl B
pacXxoXheHwuns MeXay copepXaHUAMUN BepPUEHH T
CBMAEeTeNnNbCTBYWT O He3HauyYuuTenNbHOM BpewmMme
Qne MmerHpiwiMe c U XapakKTepHbl 4 n A 3010Ta C
mMecTopoxpgeHun [7; 11; 12; 13]
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TabnuwidXaaMmhueckun coctTaB MU npobGHOCTGH,IImomhdtmH |

(Bec. %)

Pocc| ™M |As|selHg!|Bi|culos|ir|Pt|pPd| Au| Ag |I'P©
3010T HOC

224 0,880,27/0,03 - |0,02[0,13] - |0,02[79,88/18,79 810

Tepipl 22k (00908207 - [008] - | - | - | - [80.1318,79] 810
234 003113 - | - |- 1020009 - | - |78.3320,24] 795

2 3k |0,020,86046] - |0,04] - 0,20 - | - |78,16/20,30 794

241 | - |1,28/0,69/0,04| 0,02 - |0,06] - | - |76,25/21,68 779

Teplp | 24% | -Jossjoasl - [- |- |- [ - |- |767622.23 775
251 | - |1,260012] - | 0,03/0,14/0,18] - | - |79,06/19,24 804

2 5k |0,061,320,61]0,17/ 0,05[0,08] - | - | - |78,56/19,19] 804

2604 | - 132 - |0,360,02]/0,12[0.15/0,09] - |80,51]17,44] 822

Tepip | 26| - [121030/006] - [0.15] - |0.16] - |80.48[17,55] 821
2714 |0,07/1,04021] - |0,02/0,22]0,02[0,09] - |81,57|16,78 829

2 7 k_|0,031,06/0,04/0,09] 0,02]0,27/0,02/0,03| - |81,18/17,28] 825

B pocchbinmu OTMEeUYYalTcs 3epHa MUHEDP

npenMmMyuwecTBEHHDO MeNnNKwMe Yy NNNOUWeHHble ns3o
0,2%x0,5 MmMm u 1,0x1,5 MM (puc. 3 a).

OUEHOYHbBIX paboT NnNnaTMUWHOMUABL B NOOREHRDCIER
HWYTOXHOCTMW B AOT€EBOM COOTHOWEHMUU K 30
npepactaBneHdHb npe n-a0fueI0A®R-RUdd2 90%6) ( 3c4n na B &

(punc. 3 6) N eANHWUYHBIMM 3epHaMW nnatTWUnuHI
2) . B uULesnoM yn op oYCpcabBMNOHBOCMKYO M1 O /110 —r-dRuunPe Cc T B

FeCOOHOCI/ITCFl K aK 10: 1.

tdmM®o3orpadumnm mMmHepanoB nnaTtumHoBOGWM rlply n(nab) ,un
INeKTMOUHKPO®CKONMYEeCKNE MN3060p OxleRuca BR 01B0@ 8 X M@ 011
bepponnamumuapleyB®dnbHaAasa Agumarpamma aAna TYyro
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Ha anar pammMmme coCcTaBOB TyromninasKMUX nn

burypaTtTmuBHBLX TOYeK aHaNluM3ioB coBRNnapgaeT C
poccebinei Ypa3oBCKOTO y3na N OMPP@CINT @ HIC
poccbinenn Mmacckounw rpynnbel (Kmanmmcekas, \Y,
pocCcCbnNnHOW 30HL (banpamrynosckas, MHT Yy Nne

Tabnumikaan M yeckunmm coctTaB MMUHepanos nnartwHoOBOIAI T

(Bec. %)
Pocc|NeespH Fe | Ni [ Cu| Ru | Rh| Os Ir Pt | Pd |ICy M
lueH| - - - |11,32|0,60|48,73|36,80| - - | 97,46
lkpa - - - 111,59|0,30|48,51|36,75| - - 197,15
Te plp 2u4eH| 050 - - | 444 10,40|50,97|37,45| - - | 93,76
3ueH| 584 - - - 1,88 - - 188,23|0,82| 96,77
4u4eHl 089 - - |25,47|0,85(37,01|32,54| 1,41 | - | 98,17
5ueH| 034 - - 6,53 | - [49,01|39,18| - - | 95,06
6ueHT873| - |060| - - - - 191,60|0,07{101,00
6k pal|874| - |065 - - - - 190,38|0,12| 99,89
7,eHT045 | - - 129,31|1,06|34,53|29,36| 2,30 | - | 97,02
Kpal|043 | - - 129,41|0,73|34,48|30,39| 2,60 | - | 98,03
Teplpb| 8 k 0y10,09|1,57|1,14 1,62 - 6,68 | 77,12|1,11| 99,33
8 BerT 046 | - - 114,59|1,05|43,16|39,80| 0,63 | - | 99,68
8r e mH| 0,40 | - - 113,75|1,02|42,39|37,87| 0,31 | - | 95,74
9yeHT039| - - 116,38|0,13|44,63|34,17| - - | 95,71
% pal 042 - 17,25| - 14494,34,51| - - 97,13
Kopennbie HCTOYHUKU 0J1aropoHbIX METAJJIOB. YuyntolBada

MOpdgonormyeckume ocCcobeHHOCTMN 30N00Ta N pa
nNpeagnoOnNoOXUTHb, 4yToO KOpPEeHHBIMMU MCTOYHMUEK,
Ypa3oBCKOM poccbnihHOM none, m -B, Y4HE T WO
ABNANMTUCDHL pPacino o Me HOH bYep aBn b3cokHoer Ol /paaB3Hl O M a
npoaBneHnma 3onota (Kb3bntTawckoe, My 4 K OE
I 7 1) . B H N X W4 ¢ K16 upgaH3asan T & U H3eopsao)
6epe3snMTmM30BAaAHHBbIX n OKBapuoBaHHBbLIX Kapbo
CBUTODL,aKKpaXxy B3 Mn1aumMmpcKkom CBUTBL U YT nepo
Tonwun. TNMocnepHsas npoTArmBaeTcsa Ha pecar
Ha BCEeM CBOEeM NPOTAXEHUNMU aBnaeTca py
Oo6beKTOB (Cupartyp, bPenbwepdoppoepdadl ox
UepHOO3epCcKOe) [ 16; 17] M T eHepupyer
(Yhckytw, ban6bykoBckyt, Wappgpatma un agp.)

MpncyTcTBMUE 3epeH MUHepanos nNnaTWHOB
poCCbINHOT O nons 7 OONbWNHCTBAO pPPpac HAD @

O
B .
n
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A3blBaeTcC4d C WU POKMUM PIHBAPUOEWVMPT NI O
KMapcKOr o K.gsNNnelkocBablwWeWHWdH®e copepxaHUsd
aTMWuHBbI n 3onorTa oTMeyanuce paHee 7
cTopoXapeHuUuax B Fr@B@pabpHeElXKOMacBaBarce
TakKXe B XPOMUTOBbBLIX nNpoaBieHUax MuHAIA
ccumBoB [ 14; 15; 20].

3akimoyenne. Ta K MM o6pasom, M3yuyeHMe -I13,0 nlolt av
I nokas3ano, YTO OHO nNpepgcTaBNeHO Ccna
noBartToi n nnacTuMuHYATOM do p Mbl, pexe
efnneTHbe o6pas3oBaHWNA. OrTmMevyawobpagppa
OBOro» 30N0Ta. Mo nNpoMbIWIAEHHONW KMacec
eaHee (I 11 Knacc) , beablBEPHMAQELAMN BET ¢
5 MM . KomMnnekc MOPPONTOTr MYyecekHMUxX OC
ppacloByk pocxmabHm owmeca C He3sHauuntTen
3 0eNeBaBBAREOEMOT U H b

MMKPO3OHSLOBULIN aHanuns 30N0TMWH nmMo3BON
ocobeHHOCTWM, B TOM 4YUNCNeNpPPOOH®IETbYCTa®HK
4yToO B poccbinwu npuUcyTCcTBYe3onogwmwHB30)(un/ 5
QnemMerHpiwWMeCcunn B HUX XapaKTepHb A1A9 3000

WHRFRO A0 — Z =200
oM T IX"T— O DS w

MECTOPOXAEHUR. OCHOBHbBLIMN -BU@AVMMNDMY K a MUY
30NCyY@® b @MU AHBE -KIBaApP3E/BOLIEO 00 bEeKT b, lwnpo
BYNKaH®@IT@WmOo H bl X Komameercax YpanbcKoro

MpncyTtTcTBUWE B XUMUYECKOM cocTaBe 3010TYV
HaXOAKW WX CaMOCTOSTEINDbHBbIX MWUHEPAaNb H blX
BEPOSATHBN NPUBHOC NpWU OAPpAyM-maAPpaBYPTr Mao .|
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