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Ha p. Enbma (neBblit npuToK p. MNeyopa, CeBepHblii Ypan) 06Hapy>KeHbl HE0ObIYHbIE NOMMUK-
TOBbIE rpaBe/InTbl N MecyaHnKK. Mopoabl CoAepXar 6MOTUT U HEKOTOPbIE ApYrvie MUHepasbl-MHAMKA-
TOPbI NEPBOro LMK/a 0CaAKOHAKOMIeHNS. 10 NIMTONOrMYECKUM 0COBEHHOCTAM 1 XapaKTepy CTPOEHNSs
pa3pesa OHW OT/IMYAKOTCA OT U3BECTHbIX B PaiioHe TePPUreHHbIX MOPO/ TeNbNOCCKOM CBuThI (O tp) 1
TaKaTUHCKOW CBUTBI (D, tk) 1 BeCbMa CXOfHbI C OTIOKEHNAMI MOTYPEViCKOiA cBuTbI (€,-0,pg), Nonb3y-
lOLLeNCA pasBUTMEM B IEMBUHCKOI CTPYKTYPHO-(haLManbHOM 30He. STO NOATBEPXKAAeT NPeAnosoxe-
Hue B.H. Myykosa [1973, 1979] 0 npucyTCTBMM 34eCb NEMBUHCKMX (haLlWii, BblAeNeHHbIX MM B Mano-
MEYOPCKUIA aNnIOXTOH.

KntoueBble cioBa: rpaBennT, NecyaHnk,nopoabl nepeoro Lmkna, CesepHbll Ypan.

GRAVELITES OF «THE FIRST CYCLE» ON THE UPPER PECHORA RIVER
(THE NORTHERN URALS)

N.Yu. Nikulova, A.A. Soboleva, 1.V. Shvetsova
Institute of Geology, Komi Science Centre, Urals Branch of RAS

Some unusual gravelites and sandstones are discovered on the Elma river (left tributary of the
Pechora river, Northern Urals). The rocks contain biotite and some other minerals indicating their first
sedimentary cycle nature. The lithology and structure of sequence of these rocks are sharply different
from the terrigenous formations of O, and D, well known here. Only Pogurey formation in Lemva Zone
situated much more northward is the most similar the studied rocks. It is likely that the V.N. Puchkov’s
assumption [1973, 1979] about Small-Pechora allochthon is born out by our data.

Key words: gravelites, sandstones, first cycle rocks, North Urals.

B HVXHem TeyeHum p. Enbmebl, B 3,5 KM No
as. 190° o1 ee ycTbs, BAOMb /IEBOr0 60pTa BTOPO-
ro NeBOro NpuTokal p. ENbMbl, Ha reosiornyeckor
KapTe NnokasaHbl BbIX0Abl OT/IOXKEHWUIA TENbMNOCCKON
CBUTbI HWXHero opfosuka [[pockypuH 1 ap.,
1972¢)]. 3aecb, B KOPEHHbIX 0OHAKEHUAX 1 AeNto-
BUa/IbHbIX pa3Baiax BAO/b /IEBOro 6opTta pyubs,
BCKPbIBAETCA TO/LLA MENIKOOB/IOMOYHbIX rpaBesin-
TOB, BBEPX MO pa3pe3y CMEHSAIOLLMXCS NecyaHnKa-

1 B.C. O3epoB Ha3Ban 3TOT pyueii BTopsik

mu (puc. 1). Heobbl4HOM 0COBEHHOCTLIO Cnarato-
WX pa3pe3 Mopof ABNSETCA NONMMUKTOBbIN CO-
CTaB NpevMyLLEeCTBEHHO HEeOKaTaHHOIo 06/10MOY-
HOro Matepuana rpaBenuToOB WU MPUCYTCTBKE B
necyaHMKax BepXxHei yacTu paspesa 06/10MKOB
pakoBWH Gpaxmonog,.

B pesynbTarte npoBeeHHON B 1969-1971 rr.
reofiornyeckoin cbemkm Maclwrtaba 1 : 50 000
[MpockypuH n ap., 1972¢], B 6acceitHe p. Enbmbl
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(neBbli NpUTOK BepxHeld Meyopbl) 6bn 3aKap-
TUPOBaHbI [1Be TEPPUTEHHbIE TOMLLW, COXKEHHbIE
rpy6006/10MOYHBIMU NOPOJAMU, — Te/bMoCCKas
CBUTa HIKHEro opgosmka (O,tp) 1 TakaTUHCKas
CBUTa HUXHero aeoHa (D, tk).

MpumepHo B 3T0 e Bpems B.H. MNyykoBbim
B pavioHe BepxHeii MNeyopbl 66111 BblgeneH Maso-
MeYOPCKMIA afINIOXTOH — 061acTb pasBuTUA hauui
NEMBUHCKOI0 TUMa, NIeXatlyx B nosie OT/I0KEHNI
e/1eLLKoro Tuna B BUAe KPynHoro ocTaHua TeKTo-
HWYEeCKOro Nokposa. B yacTHOCTK, B paiioHe BO3-
BblLLEHHOCTN MaH3cKue bonBaHbl UM 06Hapy>Ke-
Hbl OTNIOXEHUS, MO SINTONOMMYECKUM NPU3HaKaMm
1 Ha/IMumio 6paxmonog TpemMaZloKCKOro Bo3pacTa,
conocTaBuMble ¢ norypeiickoit (€,-O,pg) cauToin
JeMBMHCKOW 30HbI [My4ykoB, 1973, 1979].

N3yueHne maTepunanos npesLlecTBEHHNKOB
W HallW UCCNefoBaHMA MOCeLHUX NET NoKasanu,
YTO rasibka Te/IblMOCCKNX KOHI/IOMepaToB 1 rpase-
NATOB B OCHOBHOM KBapLieBasi, B HUX HUKOrJa He
BCTpeyaroTCcs 06/10MKN N3BECTHSAKOB U COBEpPLLEH-
HO HexapaKTepHO NPUCYTCTBME MaKpo(ayHbl.
MceuTbl TakaTUHCKOM (D, tk) CBUTLI OTNNuaeT
X0opoLuas oKaTaHHOCTb 06/I0MOYHOrO Marepuana,
B COCTaBe KOTOPOro pe3ko npeobnagaet Keapu, 1

Puc. 2. XapakTep pacnpeseneHns 06/10Mou-
HOro MaTepuana B rpaBesuTe.
O6p. B 9.

Puc. 1. Cxema pacnonoxeHus paspesos
(coctaBneHa no [O3epos, O3epoBsa, 2004d]).

1 — paspes Ha pyd. BTopsak; 2 — pa3pes Ha pyu.
CactymHen; PR el — HmkHenpoTepo3soiickue (?) o6pa-
30BaHWA ENbMUHCKOTO MeTaMOP(UYECKOro KOMIJIEKCa,
0pTO- 1 NapaaMMuBONNTbI, THEACHI, MUTMATUTI; VvV, —
KOMMN/IEKC paHHEBEH/ACKMX MeTarabopo; YR, — KOMN/eKe
paHHepudelickmx CyOLLENOYHbIX FPaHUTOB.

NN He3HauuTenbHaa YacTtb (2-5 %) npeacras-
NeHa MnoseBbIMK LLUNaTamMu, 06/10MKaMK KBapLyTOB
N TVHUCTBLIX cnaHues [LLepbakos, 1977].

XapakTep CTpoeHMs paspesa W NMTO/Oorn-
yeckue 0co06eHHOCTM NOPOA Ha pyd. BTopsk no-
3BONAOT MPEANONOKNUTL UX NPUHALIEXHOCTb MO-
rypeiickoii csute (€,-O,pg). YTobbl NPOACHNTHL
3TOT BOMPOC, Mbl NMPOBE/N [eTalbHOe UCCe0Ba-
HVe pa3spesa.

CHU3y BBEPX N0 TEYEHMIO PyYbs Habnwoa-
eTce CrefytoLas rnocneaoBare/lsHOCTb BbIXOL0B
TOPHbIX MOPOA:

1. Menkoo6nomMoUHble rpaBenuThbl CBET/IO-
ceporo ugeta. O6/10MOUHbI MaTepuan cocTaBNs-
eT fo 80 % ob6bema nopogbl. MpeobnagatoT 06-
Nnomku pasmepom 0,4-0,6 cm (okono 50 % ot 06-
Lero konnyectsa 3epeH). Okono 30 % npuxoauT-
ca Ha ¢pakuumio 0,2-0,4 cm, 20 % cocTaenset
(hpakumsa 0,7-1,1 cMm. OKaTaHHOCTb 06/T0MOYHOIO
maTtepuana cnabas, npeo6nafadT HeoKaTaHHble
0610MKu (puc. 2).

[na Hambonee KPyrHbIX 3epeH XxapakTepHa
NPAMOYronbHasa Uau TpeyrosbHas opma, npu
3TOM UX [/IMHHbIE OCK YACTO PACMo/IoXeHbl na-
pannensHo. O6nomku pakumm 0,4-0,6 cM nmetoT
yaLLie BCero popmy oCTPOYrosibHbIX MHOrOrpaHHu-
KOB 1 pacronaratoTcs XaoTMyHo. K aToi xe thpak-
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LM OTHOCATCA M OYeHb PeAKo BCTpeyvatoLimecs
XOPOLLIO OKaTaHHbIE 3epHa. 3amnosiHUTeNem ABNs-
eTCsl 3e/1eHOBAaTO-Cepbli, Pa3HO3EPHUCTBIN Ctoau-
CTblil necyaHnK. PopmMasibHO Takas nopoga fof-
XKHa aTTecToBaTbCA KaK rpaBennTo-fpecBAHUK.
Buaynmas mowHocTb cnoa 10-12 M. MocTeneHHo
3€PHUCTOCTb NOPOJ, YMEHBLLLIAETCA, M OHU MNepexo-
AAT B rpy603epHUCTLIE MECHAHUKN.

2. MecyaHnkmn rpy603epHUCTbIE C HE3HAYN-
TeNbHON NpUMeCcbio 06/IOMKOB Me/IKOr PaBUHOA
pa3MepHOCTW, TEMHO-CepbIE C 3e/IEHOBATbIM OT-
TEeHKOM, cnabo cnoancTble. B BepxHeit yacTu cnos
MecyaHKM NOCTENEHHO NMPYOBPETAOT XKEe/ToBaTo-
KOPWUYHEBbI OTTEHOK, CTAHOBATCA 60/1ee M3BeCT-
KOBMCTbIMW. MOLLHOCTL cnog 15 M.

3. MecyaHnKy N3BECTKOBUCTbIE CpeaHesep-
HUCTbIE C PeAKMMU Me/IKOrpaBUHbIMU BKIIHOYe-
HUAMW, YKeNnToBaTo-cepble, ¢nabo cnwoanctole. Ha
BbIBETPE/NON NOBEPXHOCTY NeCYaHKOB Habnoga-
eTcs 60/bLIOe KOMMYECTBO CNefOB BbILLENOYEH-
HOWi (hayHbl, 8 Ha CBEXXEM CKOJe BUAHbI XaoTu4ec-
KW pacnosiokeHHble, MI0X0 COXpaHMBLUMECS 06-
NOMKW paKoBWH 6paxuornog, pasmepom o 1,0 cm.
O6pasytoT KpynHorbI6oBble pa3Basibl. MOLHOCTb
0Ko0s0 4,0-4,5 m.

4. 3aiepHoBaHHbI UHTepBaa — 3,0 M.

5. AneBponnTbl TEMHO-Cepble C 3e/1eHOBa-
TbIM OTTEHKOM, TOHKOrOPU30HTA/IbHOC/IOUCTbIE,
C/TIOAMUCTBIE HA M/IOCKOCTAX HaniacToBaHWA. Asm-
MYT nageHuns cnos 260°, yron nageHus 60°. Bu-
J1mas MOLHOCTL crod 1,5 M.

Puc. 4. O6/110MOK BYy/fiKaHWTa OCHOBHOTO
cocTaBa.
O6p. B 8, c aHanun3aTopom.

Puc. 3. O6/10MOK rpaHuTa.
O6p. 9-2/04, c aHasIM3aTOPOM.

MuKpOCKONUYecKoe onucaHune WAUHOB
MO3BO/IN/IO BbIAENNTL CMIEAYIOLLME TUMbI TOPHBIX
MOPOA: rpPaBefinTbl MesIKo0B/IOMOYHbIE, NecyaHu-
K1 rpyb0o3epHUCTbIe, NecHaHKM CpefHe3epHUC-
Tble N3BECTKOBUCTbIE, a/IEBPO/IUTDI.

Me/iKoo6/10MOYHbIe rpaBennTbl, CraratoLLme
HVDKHIOIO YacCTb pa3pesa, XapaKTepusyroTcs bpek-
ymeBoin cTpykTypoil. OT 70 go 80 % 06/10MKOB
rpaBWinHON pasMepHOCTM NPeacTaB/IeHO KBapLEM.
MpeobnafatoT 3epHa, COCTOALLME U3 OLHOIO UK
HECKO/IbKNX KPYMHBIX KPUCTa/IIOB, A/19 KOTOPbIX
XapaKTepHO BOJTHUCTOE yracaHue. Pexxe BCTpeya-
tOTCA 06/IOMKM, CNOXKEHHbIe MENKOKPUCTa/INYeC-
KM TpaHynMpoBaHHbIM KBapuem. Jo 20 % ot
06LLero KoM4yecTBa rpaBUiAHbIX 3epeH COCTaB/A-
tOT rpaHuTbl (puc. 3) U KUCNble BYNIKAHWUTbI. OT-
MeyatoTcsa pefikme 06/10MKM BY/TIKAHUTOB OCHOBHO-
ro cocrtasa (puc. 4) n eAVHNYHbIE 3epHa KBapL-
MO/IEBOLLINATOBbLIX MOPOZA, MESIKO3EPHUCTBIX CH0-
OMCTbIX NOJIEBOLLMAT-KBAPLEBbIX MEeCYaHUKOB,
IMUHUCTBLIX CnaHueB, rabopo. OBIOMKN MUHepa-
NOB NpeACTaB/eHbl abOUTOM W KaIMEBbIM Nofe-
BbIM LUMaToM. [locneaHuniA 4acTo NeNUTU3NPOBAH.
Pa3mep 06/10MOYHBIX 3epeH B1UOTUTA, KaK YacTuy-
HO X/I0PUTU3MPOBAHHbIX, TaK U HEW3MEHEHHbIX,
pocturaet 1,5-2,0 mm (puc. 5).

3anonHuTeNb UMeET NCaMMUTOBYHO CTPYK-
TYPY, MaCCUBHYHO TEKCTYPY M C/IOXEH NpenmyLLe-
CTBEHHO OCTPOYrO/IbHbIMU, HEOKaTaHHbIMY 3epHa-
mu. Ha 80 % oH coctouT 13 KBapua, 20 % npu-
XOAMTCA Ha anbbuT, pefKo BCTPeYaeTCs MUKPO-
KMMH. AKLLECCOPHbIE MUHEPasbl B LWNGax npea-
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CcTaB/ieHbl Cabo- 1 cpefHeoKaTaHHbIMY 3epHamu
anartuTa, UMpKoHa, pyTuna, anuaota v KaMHoLo-
M31Ta, YellyimKaMmn MyCKOBWUTa U CTUNbMHOMENa-
Ha (no 6KoTUTY?) N yrnoeaTbIMW1, HEOKaTaHHbLIMM
06/10MKaMK TypMaivHa 1 amgmnoona. LieMeHT nne-
HOYHOrO W MOPOBOr0O TWMa MPeAcTaB/ieH MUKPO-
3EePHUCTLIM arperaTomM Ksapua, X/IopuTa, cepuum-
Ta W KanbuuTa. MocnegHuii BbINOAHAET NOpPbI, B
KOTOPbIX ero pasmepsbl gocturatot 2,5-3,0 Mm.
[ns rpy603epHUCTbIX NeCHaHMKOB (Cnovi 2)
XapakTepHa HepaBHOMepPHO3epHUCTas CTPYKTYpa,
MaccuBHas TeKcTypa. Ha oTfeNbHbIX yvacTKax
HabnoAaeTca napannienbHas OPUEHTUPOBKA A/IH-
HbIX 0Ceil 06/I0MKOB MENKOrPaBUIAHOMN 1 KPYMHO-
MecyaHomn pasMepHOCTU. TaKyHo Xe OpUEeHTUPOB-
Ky MMeIOT 1 06/10MOUHbIE 3epHa MyCKOBMTa (pexe
— 6MoTunTa), pasMep KOTOPbIX COCTaBNsAeT 06bIYHO
0,8-1,0 mm (zo 2,0 mm). og MMKPOCKOMOM ca-
60 NpocneXxxunsaeTca nepenyHas CeAMMeHTaLMOH-
Has CNOVUCTOCTb MEeCYaHNKOB — YepeaoBaHne OTHO-
CUTENIbHO KPYMHO3EPHUCTbIX, YacTo 060raLLeH-
HbIX ME/IKOrpaBUiAHBIM MaTepuanomM, U MesKo3sep-
HUCTbIX, NPENMYLLECTBEHHO NEeCYaHUCTbIX CNOR-
KOB, HO YETKUX FPaHuL, MeXay HUMWU HeT. ToNLm-
Ha KPYNHO3EPHUCTLIX C/IOMKOB COCTaBsfeT Npu-
MEPHO 4-5 MM, MeNKO3epPHUCTBLIX — 0KO/0 2,0 MM.
Yrnosartble UM cnabo okaTaHHble NnecyaHble 3ep-
Ha KBapua cocTtasnsaoT 70-80 %, nonesoro Lwina-
Ta — 0 30 %. Mpy6oo61omoyHas YacTb NpeacTas-
NeHa MenikorpasuitHbIMK (g0 5,0-6,0 Mm) 0610M-

Puc. 6. Pa3apobneHHoe cnabookaTaHHOe
3epHO Ka/IMeBOro nosneBoro Lunara.
O6p. B 2/1, c aHan13aTopom.

Puc. 5. O6/10MOYHOE 3epHO 6roTUTA.
O6bp. B 7, 6e3 aHanu3aTopa.

KaMu 3TVX XKe MUHEpPasioB, NOAYMHEHHOE MOMOXe-
HWe 3aHMMalOT 0B/IOMKM MOPog — MUKPOMdENb3n-
TOB, [MIMHUCTbIX CNaHLEB, U3BECTHAKOB. LleMeHT
CNIOAMCTO-KapOOHATHBIN MIEHOYHOIO U NOPOBOro
TVNa, PefKne Nopbl BbIMOMHEHbI Ka/IbLMTOM.

MecyaHVKy cpefHe3epPHUCTbIe N3BECTKOBM-
CTble (CNol 3) UMEHOT MaCCHBHYHO TEKCTYpPY U CO-
CTOAT M3 06nomoyHoro matepuana (70 %) n uns-
BECTKOBMCTO-C/IIOLMCTONO LieMeHTa 6a3a/ibHoro
Tmna (30 %). HabntogatoTca XaoTUUHO pacnono-
YKEHHbIE BK/IKOYEHUS MESIKOro rpaBusi U 06/10MKU
CTBOPOK pakoBWH 6paxuonof. B coctaBe Mesniko-
06/10MO4HOI YacTun (pasmep 3epeH 0,2-0,4 mMm)
npeo6nagaeT kBapy (4o 80 %). OT 10 go 15 %
06LLero KonuyecTsa 3epeH NpUXoamMTca Ha nosne-
Bble LWNaTbl U 5 % — Ha 0610MKKM nopog. OcobeH-
HOCTbO M3BECTKOBUCTLIX MECYaHWKOB ABNAETCA
yBe/IMYeHne, N0 CPaBHEHMIO C 3a/erakwumm
HWKe NopogaMu, KoSIMYecTBa XOPOLLIO OKaTaHHbIX
necyaHbIX 3epeH (3-5 %), B TO BpeMs KaK HeoKa-
TaHHble VMEOT OCTPOYro/bHYHO, OCKOMbYaTYHO
(hopmy. Mpy6006/10MOYHBIV MaTepuan npeacTas-
NeH NpenMyLLecTBEHHO 06/10MKaM MOPOA U CTBO-
POK pakoBWH Bpaxmonog, no pasmepy cornocTaBu-
MbIMW C MESIKUM FpaBuneM. Pexxe oTMeyaroTcst 06-
NOMKMN MWUHepanoB (KBapLa v KasmeBoro noneso-
ro wnara) pasmepom go 7,0 mm (puc. 6).

Cpefu 06/10MKOB NOPOZA NpeobnagatoT op-
raHOreHHO-06/10MOYHbIE U3BECTHSKM, B KOTOPbIX
BUAHbI HeonpeaenMmble 06/IOMKN PakoBUH 6pa-
XVOMOA N YNeHUKN KpuHougeit (?). OTmevaroTcs
OTAe/bHble NI0X0 COXPaHUBLUMECSH, 3aMELLEHHbIe
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Ka/SbLMTOM 06/10MKM CTBOPOK Gpaxuonog, pas-
mepom o 1,0 cM. BcTpeyeHbl 0610MKK 61OMOp-
(PHbIX WM3BECTHAKOB, HaLEN0 C/I0XEHHbIE LaHo-
6akTepuamu Girvanella (puc. 7). Kpome Toro, Ha-
6MofarTCsA eAMHNYHbIE TpaBUiiHbIE 3epHa, Co-
YXEHHbIE MEJIKO3epPHUCTLIMY KBapLLEeBbIMU Mecya-
HMKaMN 1 KUCNbIMW BY/IKAHUTaMW.

AneBpoOUTbI, CNararoLLye BEpXHIO YacTb
pa3spesa, XapaKTepu3yrTCs CMaHLeBaToOn TeKCTy-

Puc. 7. O6NOMOK M3BECTHSAKA, CIOXXEHHOro
umaHobakTepuamu Girvanella.
O6p. B 2/2, c aHanu3aTopom.

POIA. B TOHKO3ePHUCTOM KBapL-XN0pUT-CEPULUTO-
BOW OCHOBHOW TKaHW pacrosnaratoTcs 0CTPOYrofib-
Hble 06/10MOYHbIe 3epHa KBapua pasmepom 0,02-
0,03 MM, pexxe — NOMEBOroO LWMNara, N YeLlyku
MyckoBuTa. OTMeYaroTCA 3aMeLLeHHble XaLleno-
HOM OCTaTKu pacTeHuin (?) 1 BK/IKOYEHUS OYeHb
MENKUX KpUCTanios nuputa. Cuctema TpeLUuH,
TONWMHON A0 0,5 MM, BbINOTHEHHLIX MUKPO3ep-
HUCTbIM KBapLieM, PacCeKaeT nopoay nog yriom
30° K cnaHueBaTtocTh. TOHKME BbIKINHMBAKOLLE-
CA CNOWKM N IMH304KN TNIMHUCTOrO Marepuana,
rycTO MUrMeHTUPOBAHHbIE TMAPOKCUAAMM XKene-
38, OPVMEHTUPOBAHbI COMMACHO CMaHLEBaTOCTy.

B pesynbrare MMTOXMMMUYECKON 06paboTKM
[FOpoBuy, KeTpuc, 2000] AaHHbIX CUAUKATHBLIX
aHanun3oB, OblNY paccymTaHbl MUTOXUMUYECKME
mogynm (tabn. 1), NnocTpoeHa MOAyNbHas Ana-

Tabnuua 1
XunMunyeckuii coctas nopog, Mac. %
CpefHue cocTaBbl (KnacTepbl) BHe knactepoB
KOMMOHEHTbI 1
Moy [ 1 11 [\ B2/1 B1
TUNEepCUnnTbI | TUMEPCUNNTBI | CYNepcunnTbl | HOPMOCUANTBLI | MUOCUANT HopMmo-
- > 7] 3 s cuanmT
SiO, 93,38 89,78 87,05 80,33 59,90 78,14
TiO, 0,02 0,14 0,8 0,45 0,62 0,66
Al,O5 1,05 2,87 4,49 7,14 10,29 8,31
Fe, O3 0,28 0,28 0,74 1,3 1,87 2,02
FeO 1,12 0,6 0,2 1,72 2,56 2,34
MnO 0,03 0,15 0,07 0,020 0,032 0,016
MgO 0,33 0,4 0,59 1,41 2,56 2,01
CaO 2,07 1,94 1,33 1,53 8,29 0,45
Na,O 0,12 0,25 0,29 1,47 1,19 1,27
K,0 0,29 1,61 2,99 1,5 2,34 1,83
P,0s 0,03 0,03 0,03 0,07 0,087 0,10
nnn 1,97 1,91 3,61 3,06 9,81 2,86
Cymma 100,65 99,89 66,54 99,99 99,55 99,99
CO, 1,57 1,64 0,05 0,96 6,3 0,26
Na,0+K,0 0,4 1,85 3,28 2,97 3,53 4,83
™ 0,03 0,04 0,07 0,13 0,26 0,39
MpumeyaHue. Paspesbl: | — pyd. CactymHen, Il — pyy. CactymHen v p. Boigepbs, 11 — p. Boigepbs, 1V —

pyy. BTOpsiK, N — KONMYECTBO NPO6 B KacTepe.
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0.3 B

0.2

'™

0,1

0,0

2,0
Nay0 + KO

rpamma (puvc. 8) 1 caenaH HOPMaTUBHBIV MepecyeT
MUHepanbHOro coctaea (Tabsn. 2).

[na cpaBHEHWS B MOLY/IbHYIO fuarpaMmy
M B TabnuLbl BHECEHbI COCTaBbl rPaBe/INTOB U
NecYaHUKOB TefIbOCCKOW CBUTHI, U3YYEHHbIX
HamMu paHee B 5 KM BOCTOYHEE OMUCbIBAEMOrO
paspesa — Ha pyd. CactymHen (knactep | yacTb
o6pasuos knactepa Il) [Hukynosa n gp., 2004],
n B 20 KM BbILe no lMeyope — Ha p. Boblgepbe
(vacTb 06pasuo knactepa Il 1 Becb knactep 1)
[Feoxumms..., 2002, c. 98].

Ha moaynbHoi gnarpamme BUAHO, YTO Kna-
cTepsl | — 111 nonagatoT B nonocy TpeHAa, Torga
Kak knactep IV 13 3Toli NoNochl SIBHO BbiNajaeT.
Mopogb! knacTepa IV 06uen wenoyHoct (Na,O
+ K,0), conoctaBumbl ¢ necyaHMKamm Tesbnoc-
CKOWi CBMTbI M3 pa3pesa B YCTbe p. Bbigepby, oa-

Puc. 8. MogynbHas fuarpamma gnis rpase-
JTOB M NeCYaHWNKOB.
lNosicCHeHMsA B TEKCTE.

HaKO MMEIOT 3HAYUTENbHO BO/bLUYIO T1APOIN3aT-
HOCTb (rMApoamM3aTHbIn mogyns 'M = 0,13, npo-
1B 0,07 B Tenbnocckmx nopogax). CornacHo Hop-
MaTMBHOMY NepecyeTy (Tabn. 2) 3TM 0COGEHHOC-
TV 00yCNOB/EHbI NOBbLILLEHHLIM BK1a40M X/10pU-
Ta (5,5 % npotus 2,3 %) n myckosuta (3,2 %
npotuB 1,2 %), a Takke NpucyTcTBMeM GmoTtmuta
(2,6 %), He xapaKTepHOro Ana Te/bMOCCKMX MO-
pod. BHe knacTtepoB oCTannCb TOYKM, COOTBET-
CTBYytOLLME KapOOHATHOMY NecyaHuKy, cogepka-
wemy okono 15 % kap6oHata (06p. B 2/1), 1 anes-
ponuTy (06p. B 1). MepBblIli pe3ko oTanyaeTcs no
Be/IMUMHe rugponusatHoro mogynsa (M = 0,26)
N aTTecTyeTcs Kak muocunut [KOgosuy, Ketpuc,
2000]. B 06p. B 1, aTTecTyemMoM kak Hopmocuan-
JIAT, Pe3KO NOBbILLIEHA JONA C/O4 U XNopuTa, Aa-
IOLLMX B CyMMe 0KOo 35 %, YTO HALLMO OTpaxe-
HWe B 3HAYEHUN CYyMMapHOW LLEN0YHOCTY MOpPOoS,
(Na,0 + K,O = 4,83) 1 Be/IMuMHe rmaponn3aTHo-
ro mogyns (F'M = 0,39).

MWuHepasibHbI COCTaB TSKeNbIX PpakLmia
(0,1-0,25 mMm) cnararoLLmx paspes nopos 40BOJb-
HO 0fjHO00pa3eH. B HMX NMOCTOSAHHO NPUCYTCTBY-
tOT NENKOKCEH, LIUPKOH, PYTW/I, anatuT, TypMa/viH,
3MMAoT, rpaHart, ampuoon, remaTuT. Pexxe oTmeva-

Tabnmua 2
HopMmaTVBHbIN MUHepasibHbIA COCTaB MecYaHWKOB W rPaBe/IToB
HopmaTunBHble CpepHue cocTaBbl (Knactepbl) BHe knactepoB
MVHepasbl
I 1 I I\ B 2/1 B1
KsapLy 91,1 79,9 67,6 65,0 41,0 37,2
Mnarnoknas (Ne) 15 3,2 3,9 13,9 (10) 11,6 (12) 9,8 (12)

Oprtokna3s 1,4 8,0 18,0 51 8,0 7,4
Xnoput 1,0 1,6 2,3 5,5 12,0 16,0

anupoT 0,2 0,4 1,6 — — —
buotut — — — 2,5 0,9 2,8
MyckoBuT 0,4 1,2 0,3 3,2 8,0 19,9

JlelKokceH - - 0,3 - - -
NnbmMeHuT - 0,1 - 0,9 1,4 2,3
ematnt 0,2 0,4 0,7 1,3 19 3,6
KapboHaThl 2,6 3,6 0,1 2,2 14,6 0,6
Anatut - - - 0,2 0,3 0,3
Mpouve 0,8 0,5 0,8 0,2 0,3 0,5
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Tabnuua 3
XUMUYEeCKUiA COCTaB LIMPKOHOB, Mac. %

Homep o6pasuya ZrO, Sio, Fe,O4 HfO, Cymma
B 9-1 64,73 31,61 2,84 - 99,37

B 9-2 69,45 34,03 0,51 — 103,99
12-2/04-1 61,77 31,95 - 4,38 98,22
12-2/04-2 63,72 33,97 - 3,87 101,56
12-2/04-3 64,08 33,00 - 2,85 99,93
12-2/04-4 64,64 32,31 - 3,12 100,07

MpumeyaHmne. O6pasubl B 9-1, -2 — 13 rpaBennTa Ha pydybe BTopsk; 12-2/04-1, -2, -3, -4 — U3 rpaHUTOB
(yR,), npasbIit Geper p. ENbMbl, B 1 KM CeBEpHEe YCTbsl pyd. BTopsik.

tOTCA: XI0pUT, BUOTUT, NUPUT, 6APUT, MarHeTwT,
MYCKOBUT. OYeHb pPefKo BCTPEYaroTCA MOHALWT,
aHaTas ¥ XanbKonumpur.

J1elikoKCeH — camblii pacnpoCTpPaHeHHbI
aKLLeCCOPHbIA MUHepan 13yyaeMblX NOpPog, Ha ero
Aonto npuxoanTcs Ao 20 % HeaneKTpoMarHUTHOM
(hpakumn. OTMEeYEHO ABe PasHOBUAHOCTU NEKO-
KCeHa: yrnosarble, ClabooKaTaHHbIe 3epHa CBET/I0-
YKeNToro upeta, 06pa3oBaBLUMECH, MO UIbMEHUTY
NN TUTAHOMarHETUTY U3 N3BEPXKEHHDBIX MOPOA U
OKaTaHHble MNOCKO-YA/IMHEHHbIE 3epHA XXeNToro
LiBETa, BO3MOXHO, METaMOP(OreHHOr0 reHesuca.

PyTun npeactaBneH NpusMaTU4ecKuMu
KpUcTaniaMmn KpacHoro, pexke, YepHoro LigeTa.

LIMpKOH B M3y4eHHbIX Nopogax npeacras-
neH Tpems Mopgotunamm: 1) MpuamaTmnyeckne
cnabookaTaHHble KpucTanibl 6nefHO-PO30BOW
oKpacku (npeo6nagatoT). XMMUYECKUIA COCTaB
LIMPKOHOB 3TOro MopoTvna (CKaHMpYHLLUIA MUK-
pockon JSM-6400 ¢ aHEpreTUYeCKMUM CNEKTPO-
meTpom Link, onepatop B.H. ®unannnos) npmse-
AeH B Tabn. 3. 2) Linptonut — Menkue npusmaru-
yeckue, Herpo3payHble, KPUCTa/bl U 3epHa KO-
puyHeBoro ugeta. 3) OKpyr/ble 3epHa BULLHEBO-
ro ugeTa.

TypMannH BCTPeYaeTcs B BUAE KOPUUHEBbIX
KpUCTaNIoB 1 C1abooKaTaHHbIX 3epeH.

paHaT, B 3HAKOBbLIX KO/MMYeCTBax BCTpe-
yaroLLMIACs B KakAoV npobe, npeacTasneH 6nea-
HO-PO30BbIMU POM6OLOAEKA3APUYECKMUN KPUC-
Tannamm pasmepom 0,15-0,2 MM, CO CIaXKEHHbI-

Puc. 9. OkaTaHHbIN KpUCTann rpaHara.
Obp. B 8.

MU, OKaTaHHbIMW yriamu 1 pebpamu 1 Koppoau-
POBaHHOW NOBEPXHOCTLIO (puc. 9). MMKPO30HAO-
BbliA aHa/IM3 Tpex 3epeH rpaHara nokasasn, 4YTo
MWHepan OTHOCUTCH K cneccapTuH-anbMaHAnHO-
BOMY pagy (Tabn. 4).

AnNaTuT BCTPeEYaeTCca B BUAE OKaTaHHbIX
MO/YNpPO3payHbIX 3epeH W LeCTUrPaHHbIX TabnuT-
YaTbIX KPpUCTasII0B MO/IOYHO-6esoro LseTa 1 bec-
LIBETHBbIX.

MoOHaLNT B 3HAKOBbIX KOMIMYECTBax 06Ha-
PY>XeH B Npobax 13 rpaBe/IMTOB HWKHEN YacTu
paspesa. OH npefcTaB/eH cnabo okaTtaHHbLIMM
CBETN0-XKeNTbIMW YNIOLWEHHbIMW 3epHaMn. MuK-
PO30HAOBbLIN aHaNN3 MOKa3as, YTO MOHaUUT 1Me-
eT credytowmii coctas (mac. %): P,O, — 31,41,
Ce,0,-30,29, La,0, - 15,83, Nd,0O, - 9,95, SiO,
- 3,07, ALO, - 2,69, MgO - 2,56, Fe,O, - 1,35.
BcTpeyatoTcs Takke 3epHa MOHauuMTa C BKOYe-
HuamK TopuTa (pasmepom 50 x 15 MKM), cocTas
koToporo (mac. %): ThO, - 21,88, SiO, - 10,93,
P,O, - 9,66, Ce,0, - 8,34, Y,0, - 6,14, La,O, -
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Tabnuua 4
XUMMWYECKMIA COCTaB rpaHaToB, Mac. %

Homep o6pasua Al,O3 SiO, MnO Fe,O4 CaO MgO Cymma
B 8-1 19,75 34,34 23,13 22,17 0,55 - 99,94

B 8-2 24,75 39,70 13,73 27,94 0,33 - 106,41

B 8-3 18,07 30,70 12,98 29,19 - - 90,94
4-1/04-1 22,36 38,30 19,95 17,09 3,83 1,17 102,7
4-1/04-2 20,40 33,90 20,19 20,92 1,31 1,56 98,28
4-1/04-3 22,88 38,75 15,04 24,57 1,17 3,12 105,52
4-1/04-4 21,49 36,55 17,16 20,89 2,83 1,50 100,42

MpumeyaHne. O6pasuybl B 8-1, -2, -3 — 13 rpaBenuTa Ha pyyse BTopsk; 4-1/04-1, -2, -3, -4 — 13 rpaH1TOB
(YR,), npaBblii 6eper p. ENbMbl, B 1 KM ceBepHee YCTbsi pyd. BTopsk.

4,56, Nd,O, - 2,88, CaO - 2,05, Fe,O, - 0,85,
MnO - 0,63. To X“MHUYeCKoMy COCTaBy U MOp-
(hoN0rMyYeCKUM 0COB6EHHOCTAM M3YyYeHHbIA Hamu
MOHaUMWT aHa/lorTuyeH TakK Ha3blBaeEMOMY MOHa-
UMTY-1 13 CepuunT-KBapLEBbIX CMaHLEB B 30HE
MeX(OopPMaLMOHHOI0 KOHTaKTa ypanug/goypanng,
B Kape 03. [py6eneHAnTbl Ha Xp. MangbiHbIpA 1
ABNAETCA Hayas/lbHbIM Y/IEHOM OHTOreHeTuyec-
KOro psga, obpasyrolimmcsa B pesynbTare passio-
YKeHWA NepBMYHOro MarMaTM4eckoro MoHaumTta
B MpoLecce XMMMUYECKOro BbiBeTpuBaHus [LLiBe-
Losa u ap., 2002].

BapuT BCTpeyaeTca B He3HaUMTENbHBIX KO-
NnyecTBax B BUAe 6eCLBETHBIX, C/laboOKaTaHHbIX
TabnUTUaTbIX KPUCTaNOB.

XnopuT NPUCYTCTBYET B BUJE YeLLYNYaTbIX
3epeH cBeTno-byporo useta. Ha doTtorpadgusx,
CLeNaHHbIX C NOMOLLbIO CKaHMPYHOLLEro MUKPO-
CKOMa, BMAEH HEPOBHbINA, CTyneHYaTblii penbed
MOBEPXHOCTU C1labooKaTaHHbIX, CO CrNaXeHHbIMM

yrnamu 3epeH (puc. 10). Mo xummyeckomy cocTta-
BY (Tabn. 5) Xnoput OTHOCUTCA K rpynmne o6bly-
HbIX MarHe3uasbHO-)Xene3ncTbIX X/0pUToB. He-
3HauMTeNbHAs NPUMECH Ka/insA yKa3blBaeT Ha 06-
pas3oBaHvie X0puTa no 6uoTuTy.

BuoTwnT, yacto HabntogaeMblin B LWAMDAX,
B MPOTO/IOYHbIX NP06ax BCTPeYaeTCs PeaKo B BIE
KOpPWYHEBBIX, OypoBaTbIX 3epPeH YeLlyiiiaToro 06-
nvika. Mo faHHbIM MUKPO30HA0BOIO aHanu3a co-
cTaB 6MOTMTa BMNOSIHE COOTBETCTBYET CTaHAAPTHO-
My (mac. %): SiO, - 35,63, Fe,O, — 26,71, ALO,
- 18,84, K,0 - 10,85, MgO - 8,35, TiO, — 2,77.

MyCKOBUT npeAcTaBfieH NA0CKUMU OKaTaH-
HbIMW 3epHaMK cepoBaTo-6enoit okpackun. Cynb-
(hnabl, BCTpeYatoLLMecs B 3HaKOBbIX KOIMYECTBaX,
npeAcTaBneHbl 3epHaMK XaSbKONUpUTa U Kybu-
YECKUMU KpUCTannamu 1 3epHamu nupuTa.

OC06eHHOCTbIO aKLeCCOPHOIN MUHepanmn3a-
LMK U3yYaembIX NOPOA ABNSETCSA NpeobnafaHve B
TSXKENbIX (Ppakumsx NPOTONOYHbIX NPo6 Heoka-
TaHHbIX 1 cMabooKaTaHHbIX KPUCTa/IN0B U 3epeH
MVHepasioB MarmaTmyeckux MOPOL W He3Hauu-
Te/lbHOe KONMYECTBO XOPOLLO OKaTaHHbIX 3epeH.

TakuM 06pa3oM, OCHOBHbIM UCTOYHUKOM
TEPPUIeHHOr0 MaTepuasa CiyXXmam 6113ko pacro-
NOXEHHbIE KPUCTaIIMYeCKMe Nopoabl PyHLaMeH-
Ta, NnpuyemM, 061acTb pa3mbiBa 3axBaTblBana U
[PEBHVE TEPPUTEHHbIE TONLLM.

OfHMM U3 BaXXHbIX MPU3HAKOB GNM30CTK
MCTOYHWKA CHOCa, CNY)XXUT 06HapY>KeHUe B rpase-

Puc. 10. TunuyHoe 3epHO xnopuTa.
O6p. B 9.
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Tabnuua 5
XUMMYECKIIA COCTaB X/I0pUTOB, Mac. %
Homep obpasua SiO, | AlL,O3 | Fe,03 | MgO | KO | Cr,O3 | TiO2 | CaO | MnO | Cymma
B 8-1 30,02 | 20,01 | 36,30 | 14,71 | 0,24 - 1,79 0,28 - 103,35
B 8-2 33,28 | 24,47 | 27,23 | 13,96 | 0,77 0,44 - - 0,35 100,5
B 8-3 37,91 | 23,65 | 21,94 | 18,97 | 0,36 - 2,47 0,42 - 105,72

NUTax cnabookaTaHHbIX 3epeH MoHauuTa. V3Be-
CTHO, YTO KPYMHOKPUCTaINYECKMI 06/1OMOYHBIV
MOHaUMT 6b11 06Hapy»keH B.A. XXapkoBbiM [1999]
B IpaBUIAHO-NECHaHbIX OTIOKEHNAX KalnHO30MCKO-
ro Bo3pacta Ha FOXxHom TvmaHe. bbina ycTaHoB-
NeHa NPUYPOYEHHOCTb MaKCUMasIbHbIX COLepXKa-
HUA MOHaumMTa K 6a3a/ilbHbIM FOPU30HTaM, fieXa-
LM HENOCPeLCTBEHHO Ha PUMecKoM (yHLaMeH-
Te. Mo caugetensctey B.A. XKapkoBa?, n3yvasLue-
ro pacrpefeneHune, OKaTaHHOCTb U rpaHy/ioMepu-
YeCKue napameTpbl MOHALWTA B MeXaHUYeCKnx
MOTOKaX paccesHus, Ha yaaneHum 6onee 4em 3 KM
OT KOPEHHOro UCTOYHMKA O06/IOMOYHBIA MOHALMT
Y)XXe He BCTPeyaeTcs, Npu 3ToM crabooKaTaHHble
LVPKOH W reMaTuT 13 TOr0 XKe UCTOYHMKA OTMe-
yasMcb UM Ha yganeHun 1o 10 Km.

[MaBHbIM aprymeHTOM B MO/b3y TOFO, YTO
NCTOYHNKOM 06/10MOYHOI0 MaTepuana 6binmn pac-
MONOXEHHbIE HENOAANEKY MarMaTuyeckue nopo-
Abl, CNY)XXUT 06HapY>KEHHbIN B LWAngax 0610Mou-
HbIli GBUOTUT. VI3BECTHO, YTO 3TOT HEYCTOMUMBbIN
K BbIBETPMBAHWIO MUHEPa HE MOXET ObITb Nnepe-
OT/IOXKEH OONee OAHOr0 pasa.

B KHure «OCHOBbI IMTOXUMUAN», A.9. KOa0-
BUY YKa3blBaeT, YTO NPUCYTCTBME 06/IOMOYHOIO
6moTnTa 1 €Nabo OKaTaHHbIX N HEOKaTaHHbIX 06-
NOMKOB FpaHMTa C XOPOLLO COXPaHMBLUMMIACS 3ep-
HaMW MNarMoKnasos, SBASETCA CBMAETENIbCTBOM
NMPUHAANEXHOCTN OTNOXEHUI K NETPOreHHbIM
nopogam «nepsoro umkna» (first cycle rock), Bbl-
AeNeHHbIM UM B OTAENbHbIA FeHeTUYECKUIA TUM
[FOgoBuu, KeTpuc, 2000]. MpucyTcTeue B paspe-
3e MEeTPOreHHbIX MOpoj, 06pa3oBaHMe KOTOPbIX
MOI/I0 MPOUCXOANTb TONbKO B YCNOBUSX apuaHO-
ro UK XONOAHOIO KNMMaTa, Npuv BbICOKOIN CKOPO-
CTW CeAMMEHTaLUN, CNY>KUT NHAMKATOPOM npej-
LLECTBYHOLLMX TEKTOHO-MaraMaTu4ecKnx akTmeu-
3auuii, B NpOLLecce KOTOPbIX Ha MOBEPXHOCTb Bbl-
BOAWNNCHL KPUCTANIMYECKME MacCuBbl (hyHAaMeH-
Ta [Tam xe].

2 YcTHoe coobLyeHre B.A. XXapkosa

B coBpeMeHHOM CTPYKTYpHOM MiaHe Tep-
PUTOPUK, B HEMOCPEACTBEHHOM 6/IM30CTMN OT U3Y-
yaemoro paspesa (0,2 KM K CeBep0-BOCTOKY), pac-
ronaratTCA BbIXOAbl MarMaTM4ecKnx n MeTamop-
(hnyeckmx nopog, ENbMUHCKOro maccmsa, KOTopble
CHEMLLVKM OTHOCUNN K e4UHOMY AnthdepeHLmpo-
BaHHOMY WHTPY3MBHOMY KOMIJIEKCY NO3HENaseo-
3olickoro Bospacta (puc. 1). B 2002 r. B.C. O3e-
POB BbIAENWN 3[eCb [Ba PaHHENPOTEPO30MCKUX
KOMM/eKca — OpToam@rb0InTbI 1 PBYLLME UX Fpa-
HUTO-THENCbI, N ABa paHHepPU(EeCKNX — TUTaHO-
HOCHble rabbponpl N NPOpPbIBAIOLLME UX LLEMOY-
Hble rpaHuTbl [O3epo., O3eposa, 2003]. Ecnu
MPeanoNoXunTb, YTO U3yYaeMble MOPOLbl B HACTO-
flLiee BPeMs HAXOL4ATCA TaM Xe, rae 1 copmmpo-
Ba/I1Cb, TO OAHUM U3 OCHOBHbIX UCTOYHWNKOB 06-
JIOMOYHOI0 MaTepwna LOMKHbI ObITb NOpoAbl Enb-
MWUHCKOro MaccvBa. [18 Toro 4ytobbl 370 BbISC-
HWUTb, Mbl CONOCTaBU/IN XUMUYECKUIA COCTaB Hau-
6onee yCTONUYMBBLIX K BbIBETPUBAHMIO aKLLeccop-
HbIX MVHepasioB — rpaHara 1 LMpKoHa 13 n3yyae-
MbIX TEPPUreHHbIX Nopos 1 rpaHuToB (vR,). U3
Tabn. 3 n 4 BUAHO, YTO W rpaHaThbl U LUPKOHbI
pa3nINyaloTCca No XMMUYECKOMY COCTaBy. Takum
06pa3oM, MOXXHO YTBEPXAaTb, UTO ONPO60BaHHbIE
rPaHNUTLI He ABMANINCL UCTOYHWUKOM TeppUreHHO-
ro marepuana f/1f rpaBeMToB 1 NMecYaHKOB.

3yyeHHble Hamuy OT/I0XKeHNUs 06HapY»KmBa-
tOT SIBHOE CXOACTBO C NOPOAAaMY MOrypeicKol cau-
Tbl (€,-O,pg), pacnpocTpaHeHHbIMU B JIEMBUH-
CKOW CTPYKTYpPHO-(haLmanbHOM 30He. OTNOXeHUs
norypeickoi cautbl (€,-O,pg) AeTasbHO 13yUeHb
A.W. Bogonasckum [Bogonasckuii n ap., 1974¢]
n H.B. NMotnkosbiM [JltoTKOB 1 ap., 1995¢)] B
06HaxXeHusAX Ha pp. Mara, Morypeit n Koknena Ha
MonspHoM Ypane. 34ecb B OCHOBaHUM pa3pesa
3a/1eraeT To/ILa MefKoraieyHbIX KOHIIOMeparoB
1 TpaBennToOB, KOTOPbIE MOCTENEHHO CMEHAIOTCS
necyaHuKamm ¢ MasIOMOLLHbIMW JIMH3aMW OpraHo-
FeHHbIX U3BECTHAKOB, BbILLe KOTOPbIX HaxoAATCs
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aneBponuThbl. B coctaBe 04eHb €nabo okaTaHHOIo
06/10MOYHOr0 Matepuana npucyTCTBYHOT: KBapLl,
rPaHUTOUZbI, KAC/ble N OCHOBHble 3(y3UBbI,
nosieBble LINAThbl, KBAPLUUTbI, (PUNIUTOBUAHBIE
cnaHubl. Mo XMMUYeCKOMY COCTaBy MecHaHVKM
N aneBpoNUTbI NOryPercKoin CBUTLI (KONMNeKLms
B.H. /ltotnkoBa, 1995 r.), aHaforMyHbLI nopogam
Ha pyJy. Btopsk [Feoxumus..., 1998, c. 37].

B utore mbl CK/IOHSiEMCS K TOMY, YTO OT/10-
XeHus, cnararoLuye paspes Ha pyy. BTopsik, oTHo-
CATCA He K Tenbnocckon ceute (O,tp), Kak 3T1o
MOKa3aHo Ha KapTe CbeMLLUMKOB [MpoCKypyH v ap.,
1972¢], a K norypeickoii caute (€,-O,pg) 1 no
KOMM/IEKCY SIMTONOMMYECKNX, MAHEPAIOTNYeCKNX
N TeOXMMMUYECKMX NPU3HAKOB LO/MKHbI aTTecTo-
BaTbCA Kak neTporeHHble nopogel first cycle rock.

ABTOPbI NPU3HATE/NbHbI JOKTOPY I.-M. HayK
A.2. KO[0BMYY 3a KOHCYNbTaLMK U KPUTMUYECKOe
PefaKTMPOBaHME CTaTbW, UNEHY-KOPPECNOHAEHTY
PAH, npodeccopy B.H. INy4koBy, rnaBHoOMY reoso-
ry OOO «KpatoH» B.A. XKapkoBy 1 Hada/lbHUKY
otpaga B.C. O3eposy, a TaKxe BefyLlemy reonory
3A0 «Mwupeko» H.B. JTloTUKOBY 3a KOHCY/bTaLWN.
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