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BBEJAEHHUE

JlaiikoBble 0Gpa3oBaHUA XapaKTepHbl /Ui BCEX 3TalOB IeoIornyec-
KOTO Pa3BUTHS 3¢MHOM KOpBI HauMHas C apxes. OHM ABISIOTCA NOCTOSH-
HBIMH CITyTHHKAaMH BYJIKaHHYECKHX H TUTYTOHMYECKHX KOMIUIEKCOB M
CIykaT XOPOUIMMH perepaMy NPH PEKOHCTPYKUMH MCTOPHH Pa3BHTHA
MarMaru3Ma, a Takke HeCyT HHOOPMALHIO O Pa3JIOMHBIX 30HaX M Mar-
MaTH4eCKHX 0Yarax, He BCKPBHITBIX SPO3HOHHBIM cpe3oM. Hepenxo maiku
ABJIAIOTCS GJIArONpPUATHBIMHA CTPYKTYpaMH I JOKaJIW3alMH OpylIeHe-
HU, @ TAKKE HHAMKATOPaMH 30H MTOBBINIEHHON TPEIIMHOBATOCTH ¥ 3HIO0-
FeHHO}M aKTMBHOCTH, MEPCIEKTHBHBIX HAa MOMCKA PYIHBIX MECTOPOXKE-
Huil (AGxynnaes, 1957; Edpemosa, 1983). B pane crydaes naiiku no3so-
JISTOT OLIEHUTH TIyOHHY 3pO3HOHHOIO Cpe3a TEPPUTOPHHU Ha Pa3IMIHBIX
3Tanax reoJOruYecKoro pa3BUTHA, YTO BECbMa BaXKHO IPH ONPEEICHUI
TIEPCTIEKTHB Ha PYIHbIE TI0JIE3HbIC MCKOMAEMbIE, TEHETHYECKH CBA3AHHbIC
¢ MarMarM4eCKMMH nponeccamMu. B HEKOTOpBIX aikaX KpUCTAJUTHYECKOTO
¢ynnamenTa Benapycu BHIABIEHBI TOBBINICHHbIE KOHUEHTPALMK psna
snementos (Cr, Ni, Ti, V, P, TR). 310 no3Bonser npeanoiarars COOTBET-
CTBYIOILLYIO CTIELHATH3ALMIO HCXOIHBIX MarM 4 BO3MOXKHOCTh HAKOILUICHUA
PYAHBIX 3IEMEHTOB B XOJ€ 3BOJIOLMH MarMaTHYeCKHX PaciulaBoB.

Toposl, KOTOpEIE MO CTPYKTYPHBIM OCOGEHHOCTSAM MOTYT IMAarHo-
CTHPOBATLCH Kak JalikoBble 06pa3oBaHMsA, B KDHCTA/LIMYECKOM (yHza-
MeHTe Benapycy BCKpBITHI PeIKHMH ¥ 00bIYHO YIANEHHBIMHI IPYT OT Apyra
CKBOXHMHAMH. DTO OOBICHAETCA TEM, YTO MOIHOCTb Jaek OOBIYHO He
npessimaet 20—40 M, peako nocturas 100-200 m, U npu mIyGokoM 3ae-
ranuu QyHnamenTa (B cpexseM ot 200 1o 2000 M) BEPOATHOCTB «IIONa-
NAaHWS» B HUX CKBAXXUHOU oueHb Mauia. I1o 310 e NpUYHHE JaiKH He
BBISBJIAIOTCS ¥ TeO0QU3WIECKUMH MeTonaMu. Jlaxke MMes BBICOKYIO
HaMarHW4eHHOCTH, OHM He MPOSBILIOTCSA B MArHUTHOM IoJie. Mckmoyenye
COCTABJISIOT MOLIHBIE Aaiik¥, PaCIPOCTPAHEHHbIE HAa YyYacTKaX CPaBHHU-
TenbHO HenTyGoKoro 3aneranus ynnamenta (bo6oBHAHCKMI, Mukaue-
BHYCKO-YKHTKOBHUCKHIA BEICTYIHI (yHmamenTa). IToaToMy B (yHnamMeHTe
Benapycu 1oka He BBISBJICHBI N0sica (WM POH) JA€K, CTONb XapakTepHbie
IUIS IMTOB M obnacTeii passuTs ¢aneposoiickoro Marmarusma (Edpe-
MoBa, 1970; KpyruxoBckas u ap., 1976; Unnones, 1979; bepkoscuii, [Lia-
TyHoBa, 1987; Lllatanos, 1986, 1988 u mp.).

U3-3a cnaboil H3y4E€HHOCTH NaeK KpHCTaUIHYECKOro QyHnameHTa
Benapycu B GONBIIMHCTBE CITy4aeB OTCYTCTBYIOT YETKHE KPUTEPHH A
OTHECEHHUA MX K TOMY WIM WHOMY MarMaTH4eCKOMY KOMILIEKCY, HEIO-
CTaTOYHO OXapaKTEpM30BaH WX MHMHEPATLHBIA H XHMUYECKHH COCTaB,
reoXMMHYECKHe 0COOEHHOCTH, He ONpEeNIeNIeHO MECTO JIa€K B XOJie pa3BH-
THS IOKEMOPHIICKOTO MarMaTH3Ma PerioHa, HX CTPYKTypHas MO3HIKHA U
CBS3b C Pa3JIOMHBIMH 30HaMH. B naHHo# paboTe choenaHa momsiTka
BOCTIOJIHMTE 3TH npoGensl. [IpoBeneHa cHCTeMaTH3aLHUs UMEIOLHXCA
reoJIOTHYECKHUX NaHHBIX O PACIIPOCTPaHEHHH H BEIIECTBEHHOM COCTaBe



BBEJIEHHE

JaHKOBBIX M rHnabuccanbHO-cyOByIKaHUIecKHX 00pa3oBaHuil, H3ydeH

KEpH CKBa)KWH, BCKPHIBIUNX Ma(UT-ynsTpamMadHTOBbIC MOPOIB! B LEHT-

panbHoii yacti BenapycH, u3ydeHs: Aalky, BCKPBIThIC [ITyIIKOBHYCKHM
M MukalneBHYCKHM KapbepaMH CTpoHTellbHOTo KaMHs. Ilerporpadn-
Yyeckoe OmHCaHHe JalfkoBBIX NMOPOA OCHOBAHO HA W3YYEHHH MHOIOYMC-
JIEHHBIX UUTA(OB, HaXOAAIMXCA B KOJUIEKUMAX J1aGopaTopHi Teooruu
paunero gokeM6pus Mucruryra reoxuMud u reodpusuxu HarmoHansHo#
akageMun Hayk bemapycu (MU'’ HAH Benapycu) u B BenopycckoM
HAyYHO-HCCIIEHOBATENECKOM FeosioropasseioutoM uncruryte (benHUT'PH).
Jina nerpoxuMIaeckoll XapakTepUCTHKH TIOPOJI HCIIONL30BAHb! PE3YIIBTaThl
580 cuMKaTHBIX aHAIM30B, BEIMOJHEHHBIX B Pa3HEIE FOJEI B PasiNMyHbIX
xAMudeck X Jlaboparopusx (Xummdeckue ..., 1988). CreneHus o Muxpo-
9/IEMEHTHOM COCTaBe NOPOX 0a3MpyIOTCsa Ha JaHHEIX MPHONIKEHHO-KO-
JMYECTBEHHOTO CIEKTpaNbHOTO aHamu3a 830 npol, Mpou3BOXMBIIETOCH
paHee B crieKTpalbHOI nabopatopuu ITpon3BoacTBEHHOrO OOBEIHHEHUA
(I10) «llenrpkasreonorssm (r. Kaparanaa). J[ng XxapakTepHCTHKH XAMH-
94eCKOro cOCTaBa MaduT-yI5TpaMadUTOBBIX HOPOX HCIIONb30BAHE! TAKKE
pe3yNbTaThl XUMHUYECKOTO M CIEKTpaJibHOro aHanu3os lleHTpansHOMH
naboparopun Pecmybmkanckoro yHutapHoro npeanpuarus (PVII)
«Benreonorna» u nabopartopuu Qu3NKo-xuMmdeckoro a”ammza Ul ul’
HAH BenapycH. O6ofmenne Bcex Ha3BaHHBIX MaTEpHAOB IO3BONUIIO
YTOYHHUTH BO3PACTHYIO NOCNEAOBATEILHOCTh U BELIECTBEHHBIH COCTaB
IaiKkoBLIX 06pa30BaHuii, BELIBHUTH HX NETPOreOXMMHUIECKHE 0COOEHHOCTH,
ycnoBuA (opMHUPOBaHIA, A TAKKE NOKA3aTh MX 3HaueHHe Wi Gonee nry-
GOKOro NO3HAHMA FEONOTHYECKOTO CTPOEHHA H UCTOPUH Pa3BUTHIA KpH-
crauyeckoro dynnamenTa benapycu.

ABTOp BHIp@XaeT HCKpeHHIO O6narogapHocts akageMuky HAH Be-
napycu A.A. Maxsayy, uneny-koppecnonaenty HAH benapycu P.E. Aiiz-
Gepry, ZOKTOPY Ieonoro-MHHEpanoruyeckux Hayx IB. 3unHoBeHko M
KaHAUAATY reojioro-MuHepanoruieckux Hayk H.B. Beperennukoy 3a
IIEHHbIE COBETHI 1 BBICKA3AHHBIE 3aMEYaHHNA 110 PYKOIUCH, a Tatoke M.M. JKun-
rens, C.A. Bepexnopoit 1 B.@. BUHOKYpOBY 32 IOMOHIbL B 0QOpMIIEHIH
H TIOATOTOBKE PYKONHCH K H3JaHMIO.

Coxpamenust ¥ 0603HaYEHHS,
NPHHATHIE B TEKCTE, TabAuL@ax M Ha PHCYHKaX:
CKB. — CKB&KHHA
ria. — riybuHa
06p. — ofpazenr:
aH. — aHATH3

Mac. % — MaccoBsle 0 OKCHAOB B IIPOUCHTAX
r/T — COAEPAaHHE MUKPOINIEMEHTOB B TpaMMax Ha TOHHY
MOJI. KOJI. — MOJIEKYJIIPHOE KOJIHYCCTBO
. . — hopmynLHBIE €AUHMIIBL
BykBeHHbIe 0603HAYEHUS NEepel HOMEPOM CKBAXKMHBI YKa3hBAalOT Ha
ec MECTOHAaXOXIEHHME B NpeleNax NHCTOB H y4acTKOB MPOBEAEHHS Feonoro-
cpeMouHbIX paboT: B — Bapanoruyckoro, I'm — I'nymxosuuckoro, J — Hpo-
ruunHckoro, E — Ensckoro, Xt — Xurkosuuckoro, K — «Konsuesoro ofbek-
ta», M — Mocrosckoro, Mk — Mukainesuuckoro, P — Panomxosrdckoro (Jloroii-
cxoro), Cr — Croabuosckoro, Cu — Crymxoro, 11 — HInumnkunckoro, I — Iy-
YHHCKOTO; «B» HOC/IE HOMEpa — CKBaXHHBI B palione MHKaleBHICKOTO Kapsepa.
B tabnunax conepkaHus NETPOreHHBIX OKCHIOB AaHBI B Mac. %, COXEpKaHHUA
MHKpPO3IEMEHTOB — B I/T; MpOUYEPK — COAEPKAHHA JIEMEHTOB HIDKE Hopora
4yBCTBHUTENBHOCTH METO/IA; ITPOIYCK ~ COACPKAHUA 3IIEMEHTOB He OHpe/IeNsIHCE
HJIA JJaHHBIE OTCYTCTBYIOT; N — YHCIO npo6.

COKanHCHHLlC Ha3BaHUA MUHEPANOB:

Ab - ams6uT Fs — deppocumur Pl — mnarnoknas

Ac — aKTHHOJIHT Hb — porosas o6Manka Q — xBapiy

Ap — anarHt Hy — runepcren Sf- cynsdunst

Bt — 6noTut [lm — ppMeHHT Sph — cen (THranuT)
Chl — xnopur KFsp — xanuesnii nonesoit immar  S¥p — CEPIEHTHH

Ti-Mt — THTRHOMATHETUT
Tr — TpeMonuT

W0 — BOLNacTOHUT

Zr — nMpkoH

Cpx — KIMHOMpOKceH Mt — MarHeTur

En — 3HcTataT Ol — onuBHH

Ep - anugor Or — oprokias

Fa - ¢aumr Opx — OpTONHpOXCEH
Fo — ¢opcrepur Ph! — ¢norormr

KoaddpuuueHTs!, HCHOMB3yeMBIe B TEKCTE M NpHUBEIEHHbIE B Tabnuuax, |
BBIYMCIISIIMCH CHEOYIOMMM 00pa3oM:

Fo6= (Fe,0,+ FeO + MnO)/(Fe,0, + FeO + MnO + Mg0O), mac. % —
ofimas Xene3sucTocTh Mopoa;

al’ = ALO, /(Fe,0, + FeO + Mg0), mac. % — ko3 dpuument muHO3EME-
CTOCTH NOPOL;

f= 100 x (F&* + Fe** + Mn)/(Fe** + Fe** + Mn + Mg), ¢. e. — obmas xene-
3HCTOCTb MHHEDPAIIOB;

FeO* = 0,9F¢,0, + FeO, mac. % — cymmapHoe xene3o B ¢opme FeO;

mg = MgO/(Fe,0, + FeO -+ MnO + Mg0), mac. % — MaruesHaisHOCTh MOpoa.



Tnasa 1

KPATKME CBEJEHVA O TEKTOHUYECKOM PAIOHUPOBAHUH
KPUCTAJUIMYECKOI'O ®YHIAMEHTA BEJIAPYCH
PASMEIIEHWA B HEM JANKOBBIX HOPOJ

Iopudeiickuit kpucTauaeckuit yHsamMeHT Tepputopit benapycn
CIIOXEH pa3sHOOGPa3HBIMH N0 BO3PACTY, COCTaBY, CTCIICHH MeTamopdisMa
¥ TIPOHCXOXKACHUIO MeTaMOp(hHIECKIMH H MarMaTHYeCKUMH NOpOJaMu,
pexe — OTHOCHTENIBHO C1a60 H3MEHECHHBIMH BYJIKAHOTCHHBIMH H 0Caf04-
HBIMH OTJIOXKEHMSIMH. B 3aBHCHMOCTH OT MX IIPOCTPRHCTBEHHOTO pa3Melle-
HUA yHIAMeHT MOApa3feNaeTcs Ha HeCKOJIBKO CTPYKTYPHBIX obnacTei
(puc. 1), IIaBHBIMHE H3 KOTOPHIX ABIAIOTCS apXeHCKUE TPaHyIIHTOBbIE 00-
nactu — Benopyccko-TIpnbantuiickuii rpaHynHTOBBIH n0AC, BparkHckuii
U BureOckuii rpaHyJIHTOBbIE MacCUBEI, pa3/ieisIonas X reTeporeHHast
10 cTpoeHuio LleHTpansuo-Benopycckas cTpyKrypHas o611acTh B AMCKOp-
JaHTHO HaJIOXeHHBIH Ha HUX paHHenpoTepo3oickuii Ocauuko-Mukaie-
BUYCKHIA BynkaHOITyToHHYeckuii nosc (Teonorus benapycn, 2001).

BEJIOPYCCKO-TTPUBAJITUHMCKAY I'PAHYIJIMTOBLIM NIOSAC (ero roxmas
4acThL) NPOTATHBaeTCA B 3amajHoil yacTH benapycH B BHIEe IIHPOKOi
(100150 xM) roy1ock! CyOMepHIHOHANLHOTO NPOCTHPaHHA. XapaKTepHOH
0cOBEHHOCTHIO T105ICa SBIAETCH Yenyifaaro-0iokoBoe crpoeHue (AKCaMeH-
ToBa M Op., 1994). I'panynuroBnie Gnoku (Benoctokckui, Ilyaunckuii,
HBresckuii, CrionuMcko-Hosorpyackuii, Kopemmackuil) HMEIOT B IUtaHe
JIMH30BH/IHYIO FUTH CEpIOBUIHYIO GOpMy H BOCTUTAOT B WiHMHY 80250 xm
npn wupuHe oT 5 10 30 kM. CroxeHs! ol MeTaMopdHIeCKUMH NOpO-
JaMu GasuT-rpaHyJIHTOBOIO KOMILIEKCa apxest (LIy4HHCKas cepis) — aMpu-
6010BEIMH ¥ aM(pHOON-BYINPOKCEHOBEIMYA OCHOBHBIMH KPHCTaNIH-
YeCKHMM CHaHUAMH, B 3HAYHTEIHHOM CTeNneHH YapHOKUTH3HPOBRHHBIMH,
COIEPIKALIAMH PEIKHE MPOCION 1 NAYKH OHOTHTOBHIX H INHHO3€MHCTBIX
raeiicos. paHyauToBBIe GNOKHM OrpaHHYeHb! Pa3oMaMy NIyOMHHOTO
3aI0KEHHS M pa3lielIeHbl MOIIHBIMH 30HaMHU BBICOKOTEMIIEPATYPHBIX
6nactommionuTos (Bomxosbickas, Lkapckas, Jlamiosckas, MBaneBma-
CKas), COCTAB/AOLIHMH OKOJIO YeTBEPTH IUIOIIANY I'PAHYJIHTOBOIO MOACA,
I'naBHEIMH THIAMH IOPOM 3THX 30H ABITIOTCSA JIMH30KIACTHIECKHE, TOp-
(HPOKIACTUYECKHE H TOHKOCJIAHIEBAThIe OIACTOMIIORUTH, 00LIYHO B
OCEBBLIX YACTAX 30H TPAHHTH3NPOBAHHbIC M NpEBpallcHHbIC B MOpdH-
pobnacToBbie rpaHUTOrHeHCH. I paHyaHTOBEI# MOAC € 3anaga H BOCTOKA
OrpaHMueH KpyTOMaNaloInuMy panoMamy — bemocrokekum 1 Kopeuy-
CKHMM, CEKYIIHMH €ro BHYTPEHHIO 4enryiiuaTro-610KoBylO CTPYKTYDY.
C BOCTOKA K rpaHyJINTOBOMY IOACY NPHMBIKAET y3Kad (5-15 kM) nonoca,
CNoXeHHas «IecTpoi» 10 cocTaBy pyAbMAHCKO# cepHel, BKmoYarouleit
IpaHaT-GHOTUTOBbIE ¥ OHOTHTOBBbIE HENCH], OCHOBHEIE KpHCTAILTMYEC-
Kue cnanisl, aMmpHOOITDI, 3BIH3NTH, MPAMODPBI, KALUK(HPEI 1 Kee-
3HCTBIE KBAPUMTEI, METAMOP(HU30BAHHEIE B YCIIOBHAX MPaHYNMTOBOMH (aluH
¥ YapHOKHUTH3HPOBAHHSIC.

KPATKHE CBEJEHHA O TEKTOHHYECKOM PAHOHHPOBAHHY ...

Puc. 1. CxemMa TEKTOHHYECKOTO paliOHUPOBAHUS KPHCTAJLUIHYECKOro (yH-
naMeHTa Benapycu M pasMmenieHus B HeM Maduyeckux naex. 1-7 — crpyk-
TYPHO-BEIICCTBEHHBIE KOMIUICKCH M dopMauuu: 1 — rpaHy HTOBHIE KOMIUIEKCH,
2 ~ GnacTOMMJIOHHTH, 3 — aMuOOIHT-THENCOBEIE KOMITIEKCE, 4 — FHEHCOBO-
CNaHUEBLIR KOMIUIEKC (OKONOBCKAA CepuA), 5 — AMOPHT-IPaHOANOPHT-TPAHUTHAS
¢dopmauus, 6 — panaxuBH-rpannTHas dopmauua, 7 — monaccouansie GopMaln
(TpaxHaHAE3NTOBAA, KBApL-apPEHHTOBAA), BBHIMOJHAIOMME HANOKEHHBIE BIAIHHbI
(undps B xpyxkax: 1 — OBpyuckas, 2 — Bobpytickas, 3 — KpacHononsckas);
8 — reonoruueckie rpanxubl; 9—10 — pasnomsl: 9 — cynepperHoHaNBHEIE FTyGHH-
HOTO 3ANOXKCHIA, OrPAHHYHBAIOMHAC [MABHBIC TCKTOHHYECKUE CTPYKTYPHI KPHCTAl-
nuyeckoro ¢pynnamenTa, 10 — npoune; 11-18 — MecTomonoxeHue MadpHUECKUX
JAcK M HHTPY3HBHBIX MacCHBOB NAMKOBBIX KOMIICKCOB (MEIKHE 3HAYKH —
npennonaraemoe): 11 — pycuHoBckoro, 12 — BOAXBHHCKOrO, 13 — mECKOBCKOTO,
14 — aprenosmuHCKOTO, 15 — Haropuoackoro, 16 — kamenenkoro, 17 — 3arop-
6auickoro, 18 — xanuHoBckoro; 19 — kpynusie xaiiku: I - MeasuHoBuucCKas,
II — Hecsuxckas, Il — HaropHosckas, IV — 3susnans-3anecckas; 20 — Mac-
CHBBI CYOIENO4HBIX H MENOYHHX raG0poua0B U CHEHUTOB, KOMArMaTHYHEIX
TPAaXHaHAe3uTaM KaTWHOBCKOTO KOMIUIEKCAa M 30paHbKOBCKOM CBHTHI.

BEPATMHCKHI TPAHVJIMTOBBI MACCHB pacrionaraercst Ha 10ro-Bo-
cToke besapycu. B ero npezaenax pasBUTH! MpeUMYLIECTBEHHO 0HHO06-
Pa3HeIe 110 COCTaBY MHTMaTH3HMpPOBAHHBIE IpaHaT-GHOTHTOBbLIE, CHIUIH-
MaHHT-TPaHaT-GHOTUTOBbIE H GHOTHTOBBIE, HHOTIIA KOPAMEPHT- U Tpadut-
coneprkamiie raelickl rpaHyIMTOBOTO KOMIUIEKCa apxes (KynaKHHCKas
cepus). AHaIOTHUYHBIE TIOPOIBI CIIATAOT, BEPOSTHO, BUTEOCKMIA rpaHyH-
TOBBIH MacCHB Ha CeBepO-BOCTOKe Lenapycy, a Takxke psa/l MPUIIOAHSATHIX
0110koB (yHEaMeHTa B ee HEHTPaJIbHOM YacTH.



KPATKHE CBEJEHHA O TEKTOHHYECKOM PAHOHHPOBAHHUH ...

LIEHTPAJIbHO-BEJIOPY CCKAS CTPYKTYPHAS OBJIACTb pacnionaraetcs
MeXIy Ha3BaHHBIMH IDAHYIATOBEIMH ofnacTAMHU, OT KOTOPBIX OTACTACTCA
KopenuuckuM M BRDKEBCKHM pa3noMaMH Ha 3anaie H BOpHCOBCKUM U
BaciuieBHYCKHM Ha BocToke. OHA HMEET CI0XHOE TeTePOreHHOE BHYTPCH-
Hee cTpoenue. CTpaTHUUMPOBAHHBIC 06pa30BaHUs 3ECh MPEACTABICHEL
GHOTHTOBBIMY, aM(pHOO-OHOTHTOBBIMH, GHOTHT-aM(pHOOTOBEIMH rHei-
cami ¥ aMuBGOTHTAMU HEPACHICHEHHOrO aM(HOOIUT-THEHCOBOIO KOMII-
Jlekca BEpXHEro apxes, a Takke pa3iiMYHBIMAU M0 COCTAaBy MeTaoCanoH-
HBIMH ¥ METABYIKAHMYECKHMH NOPOIaMH OKOJIOBCKOH CEpHUU BEPXHErO
apxes (7). B ee UeHTpaIbHOA JaCTH POCIEXHBACTCA KDYITHEI BRITAHYTHIH
B C€BEPO-BOCTOYHOM HANpaBICHHA MuHCKUMIi [PaHyTHTOBBIH GOK.

B omiuHMe OT FPaHyIHTOBLIX o0nacted, B LiearpansHo-beopycckoit
06macTH Bce MOPOJB! MMEIOT MEHBIIYIO CTENEHh PErHOHaNBHOr0 MeTa-
mopduzma (ampubonuTosas 1 3mnoT-aMpubonuToBas GamH), a BCTpe-
yaIIHecs rPaHyauTH B OONBLIAHCTBE CJIy1acB nHadTOPHPOBAHEI.
THejich! ¥ AMadTOPHUTHI 110 TPAHYIHMTAaM HHTCHCUBHO MUTMaTH3pOBAHBL,
HEpE/IKO MPEeBPalleHsl B GeCCTPYKTYpHBIE NOJA rpaHuTOrHeiicos H rpa-
HUTOMIOB, COBMECTHO C KOTOPHIMHM CHAraroT MO4TH BCIO ILIOIIAND JaH-
Ho#t CTpyKTYpHOIi 06macTi. OKkonoBCKas CepHs pacHpoCTpaHeHa JIMIIL B
ee 3ana{HOMN YacTy B IpeeNax OAHOMMEHHOH rpabeH-CHHITMHATIH, Ipo-
TATHBAIOIIEHCA MapaiebHO BOCTOYHON rpaHHIIe TPaHyIHTOBOTIO odca
Ha paccrosHue 180 KM MpH MakCHMAIBHOH IIMpHHE 30 kM. Cepust OOEIIHO
nofpasfiesnisiercs Ha Tpu cBuThl (CTaceBut H Ap., 1971; Pemenys ..., 1983):
[YMEHOBIIMHCKYIO, NIPEICTABACHHYI0 OHOTHTOBBIMH, Guotut-ambubdo-
JIOBBIMH IUIATHOTHEHCAMH B aM(pHOOIMTaMH, IAMKOBCKYIO, CIOXKCHHYIO
6UOTHT-KyMMHHITOHUTOBBIMH, POrOBOOGMAHKOBBLIMH, rpaHar-6HoTHTO-
BHIMH MUKDOTHEICAMH H CJIAHIIAMH C IU1aCTAMH M Na4KaMH MarHCTHTOBBIX
KBApIMTOB, H SYEHCKYIO, BKMOUAKONIYI0 GHOTHTOBBIE, am¢ubon-6uoturo-
Bble, IPaHaT-GHOTHTOBEIE MUKDOTHEHCHI. XapakTepHo# 0COGeHHOCTBIO
cTpoenns Llentpanbuo-benopycckoi CTPYKTYpHOH 00nacTH sABnseTcs
WIMPOKOE PA3BHTHE PasNiOMOB CEBEPO-BOCTOYHOIO NMPOCTHPAHMA, pac-
YIeHSIONIMX ¢ Ha PAN y3KuX GIIOKOB Wi 30H. KpynHeHIIMMU pasioMaMH
aBgroTCH MHUHCKHH, 3acnaBibCKui, BeroMibsCcKHUii, a TaKXe cepus
paznoMoB CTapHUKOA 30HBL .

O-MHKAHIEBUUCKVH BYIIKAHOTUTY TOHUYECKUATIOSC npons-
rusaercs mupokoit (100-150 kM) nosocoii ¢ ceBepo-3anana VKpauHCKo-
I'O IIMTa [0 BOCTOUHOM rpauuis Benmapycu. [iiHa €ro coCTaBieT 650 xm.
Tosic croXeH pa3Ho0Gpa3HbIMH MO COCTABY M NMPOHCXOXAEHHIO ILTYTO-
HUGECKUMH M BYJIKAHHYECKHMH 00pa3soBaHUAMH HIDKHETO MPOTEPO30A,
Ipeo6IaaIOMINMH CPE/TH KOTOPBIX ABJIAIOTCSA FPRHHTOH/IbI MUKAILICBHY-
CKOFO KOMIUIeKca. JIoMUMO HHX 37ech B HeGonbioM oGbeMe pacmpo-
crpaHensl MeTanuabasel M MeTarabGpou/Ibl BONXBUHCKOTO KOMILICKCA,
06pa30BaBIIAECS IO FPAHHTOHIOB, & TAKKE YMEPEHHO KHCIIBIC BYJIKAHHTLI
KOKAHOBHMUCKO# CBHUTHI, PAIlaKHBUIIOAO0HbIE IPAHHTHI JKHTKOBHICKOTO,
ONUBHHOBBIE AONEPHTH HATOPHOBCKOTO, AJIACKHTEI GEPE3HHCKOrO,
cybuIeOYHEIe TOJIEPUTH 3aropOalliCKOre U TPaxHAONCPUTL KaIHHOB-

KPATKHE CBEJJEHHS O TEKTOHHYECKOM PAHOHHPOBAHHY ..

. CKOro KOMIUIEKCOB, BOSHHKIUIHUE [103K¢ T'PAHUTOUIOB. Ewie Gonee PeOKMMH

ABJISIOTCA OCaflovHBIE 06pa3oBaHus — CIIOQMCTBIC CAHIBI H KBAPUMTEI
JIONEHEBUICKON CBHMTH M KBApUHTOBHIHHE NecuaHuku OeneBckoii
csursl. Tosc ¢ rora orpannuen Iepxancko-CypaxcknM pasnomMom. Ce-
BepHas IPAHHIIA HEPOBHAs, OCIOXKHEHA Pa3JIOMaMH CEBEPO-BOCTOYHOTO
1 cyOIHMpOTHOTO HanpaBneHus — Croxoncko-MorwieBckiM, CTapHIIKIM,
BepIHIICKHM U ap. [lapainensHo MM BHYTpH IOsica MpOCTEXMBaeTCs
psll KpyTHBIX pa3nomoB — [opeisckui, Typoscko-Manbisckuii, Harop-
HoBckuit, Kpuaerckuit u np. B BocTouHO# YacTH nosica Ha FPAHUTOMAAX
sajeraoT 3¢Qy3uBHLIE B 0CaLOYHbIE NOPOAL HHXKHETO NPOTEPO30S —
pudes, BeINONHAOIME HanoxkeHHble bobpyiickyto u KpacHomonbckyio
BIIATHHBL.

JaiikoBble TOPOABI, SBIIOMMECS ONHOH N3 (OpPM NPOSBICHH Mar-
MaTH3Ma, 00bIYHO CONPOBOXAAIOT GOPMUPOBAHHE BYIKaHOTEHHBIX
TOJILIL ¥ CTAHOBJICHHE TUTYTOHOB, II03TOMY NPHCYTCTBHE HX MOXKHO OXH-
JaTh BO BCEX CTPYKTYPHBIX 30HAaX, Ilie MMEIOTCS TaKHe MarMaTH4eCKHeE
o6pazoBanus. Ha teppuropnu benapycn HaubGonee panHMMH ObLin
AposABJIEHHSA TOJNECHTOBOIO MAarMaru3Ma Ha MIOmaaH, OTBedaromei
Benopyccko-TIpubantuiickoMy rpagynuroBoMy noscy. Ilpeamonaraercs,
470 OHY GBUTH NPEACTABNECHH! JIAaBaMH, HAKaIUTMBAIOIHMMHKCA B MOABOIHBIX
ycnoBusx, He Hckiiod9eHo, 4To cpeay Hux ObLTH CHIUTOBBIC 3aJICKH U Ialiki,
HO M3-3a ybokoro MetamMop¢usMa, NPeBpaTHBLIETO BCE MOPOIB! B
onH000pa3Hble KPUCTAIUTHYECKHE CIIaHIbl, H HHTEHCHBHON AHCIOUMpPO-
BaHHOCTH BHIJENICHHE UX TPYOHO OCyHecTBHMO. To ke, IO-BHIUMOMY,
MOHO CKa3aTh X 0 MeTaMOp(U30BaHHBIX CCHORHBIX Nopogax amputo-
JHMT-THEHCOBOrO KOMILIEKCA, TIPEBPaIleHHEIX B aM(pHO0IUTH ¥ aMpubo-
JoBble THeMCH 0e3 KakuX-THb0 PENUKTOB MEPBHYHBIX MarMaTHYeCKHX
CTPYKTYP. I/I J¥IIb CpelH MeHee MeTaMopdHu3oBaHHHIX ofpa3oBaHuit
OKOJIOBCKO# CepHH BO3MOXHO BLIsBIEHME JaikooGpa3HBIX Tel, TUma-
6uccanbHBIX MacCHBOB M CHJUIOB OCHOBHBIX HOpol. BospmMHCTBO ke
JIOCTOBEPHO OHarHOCTHPYEMBIX MaUdecKkuX Jaek uMeloT Gojee Mono-
IO¥ BO3PACT, He MOABEPKEHBI PETHOHATBHOMY MeTaMOphU3MY H CBA3aHE!
€ pa3oMaMH{ PaHHENPOTEPO30HCKOTO 3alI0KEHHA.

Kucnerit (rpaHUTOMAHEIT) MarMaTu3M, MHPOKO NPOABUBIIMICA KaK B
apxee, Tak H B paHHeM NIPOTEPO30€, KaK MPaBHIO, HE COMPOBOXKIAANCA
o0pazoBanuneM JaikoBbix cepuil. Tak, rpaHUTOHAB! SHAEPOUT-YapHOKH-
TOBOTO ¥ MHTMAaTHT-IPAHUTHOTO KOMILIEKCOB (JOPMHPOBANKNCH B PE3Yb-
Tare yasTpameTamopduueckoil nepepaboTKH MOPON TPaHYNHUTOBLIX M
aMpuOOoaHT-rHeiCOBBIX TOJIILI, @ BO3HUKABIIHE IPH 3TOM B CPABHHUTEIILHO
HeGonpmKx 00BeMax paciUiaBbl 06pa3oBBIBANH TOCIOHHBIC HHBEKIHH H
MaJIOMOLIHbIE MPOKIIKY HempaBWiIbHOH (opMel. I'paHHTOMIHEIE Mac-
CHBEBI TTOYTH BCEX W3BECTHBIX B KpHCTALIMYECKOM (QyHIaMEHTE MarMa-
THYECKHUX KOMIUIEKCOB OTHOCHTCS JIHO0 K ITyGHHHBIM Cy0aBTOXTOHHEIM
obpazoBanHuaM (OCMOJIOBCKHIA, )KYXOBHUCKHH, MUKaILEBHUCKHH, BBIrO-
HOBCKMI{ KOMIUIEKCHI), THOO K MHTPY3HBHBIM (@/UIOXTOHHBIM) IITyOOKO-
3poaupoBaHubM (60GOBHIAHCKHIT ¥ XKUTKOBHUCKHI KOMIUIEKCHI). OHu ‘



KPATKHE CBEJEHHSA O TEKTOHHYECKOM PAHOHHPOBAHHH ..

TaKKe HE CONPOBOKAAIOTCS JaifkaMH, 328 HCKIHOYEHHEM PEIKHX IPOKHII-
KOB MEJIKO3ePHHCTBIX AIUTHTOBHAHBIX TPaHHTOB, KOTOPKIE MO CBOEH Mopdo-
JIOTMH He MOT'YT IPHUYMCIIATHCA K BaitkaM, T. €. «KpYyTOMaJaiomiM IU1acTHHO-
o0pa3sHbIM TeNaM, OrpaHMUEHHBIM NapalieNIbHBIMH CTEHKaMH ¥ MMEIo-
myM GOJBUIYIO IPOTSKEHHOCTB II0 IPOCTHPAHHMIO M NAJICHHIO IIPH OTHO-
cHuTenpHO Hebonpnoit MoumocT» (Teonormdeckuii cnosaps, 1973, c. 205).
H Tonkko ¢ HauOonee MO3AHUM ManonTyOMHHBIM Gepe3HHCKHM KOMII-
JIEKCOM ACKHTOB OBLTO CBA3aHO (OPMHPOBAHHE THITHYHBIX TPELUMHHBIX
HHTPY3Hii rpaHUT-TIOpGHPOB H PHOINTOB. KpoMe HMX M3BECTHBI eXHUHHI-
HBle CyOBYyNIKaHHYECKHE H JalikooOpasHble Tejla KHMCJIOrO M CPEeIHETO
COCTABA, CBA3AHHBIE C MPOABJIEHUAMH PaHHENPOTEPO30HCKOro Ha3eMHOIO
BynkanM3Ma B npezenax OcHuuxo-MukaneBHucKkoro nosica. Kak Te, tak
u apyrue 6suH Hoapo6HO onucaHb! paHee (AxkcameHToBa, 2002; Akca-
MeHToBa, Jlenntii, 2003). ‘

Ceegennd 0 MadHIECKHX JalikaxX, H3y4aBHIMXCA Pa3sHBIMU HCCIENO-
paTensamu (A.M. ITan, A.B. Yepraxosckuii, N.I1. Boprnon, U.®. [y6unus,
A .. Cracesny, A.K. Bacunses, B.B. Jlepuny, B.A. Ji3siraps, B.H. T'op-
Oynos, M.I. Jlesul#i, J1.B. HaiifeHkoB u Ap.) NOMyTHO IpH IIPOBEACHUH
reoJIoro-CheMOYHBIX H Hay9HO-HCCIeNOBaTeNbCKUX pabor, paccpenoro-
YeHbl 110 MHOFOYHCIEHHBIM ['€0JIOTHYECKHM OTYeTaM MPOM3BOACTBEH-
HBIX M HAYYHBIX OpraHu3auyif, a Takke MMeITCs B page pabot, Kaca-
IOIIMXCH TEONOrnH KpUcTajUindeckoro pyHnaamenta Benapycu B nenoM
(OKenesopynssie ..., 1974; JlomunuxoBcxuii, Jlomunnkosckas, 1978; Iam,
1996; Teonorus benapycu, 2001) win otaeAbHBIX ero dyacteii (Axcamen-
ToBa, 2002). CnenyaabHO RAHKOBLIM HOpONAM MOCBAINECHBI ¢AMHHYHbLIC
CTaThH, B KOTOPBIX IPUBOJUTCS XapaKTePHCTHKa TOJNIBKO JA€K, pacmpo-
CTpaHeHHBIX B mpenxesax MukameBHICko-JKHTKOBHUCKOTO BHICTYMA
(BockpeceHckas, 1973; Uepnsaxosckuii, [1an, 1973; Yepnaxosckuit, 1975;
AkcaMmenrosa, [an3eena, 1976; AxcaMenTora, JieBriii, 1985). O600ma-
1omteit xe paboThl, B KOTOpo#i 6biny O6bl COCPENOTOYEHB! CBEAEHHA O
BELIECTBEHHOM COCTaB€ BCEX M3BECTHBIX B KPHUCTALTHIECKOM (yHma-
MEHTE JaeK, 00 HX BO3PacTHOM H CTPYKTYPHOM IOJIOXKEHHH, O BO3MOXK-
Holi Mopdonorun 1 yclnoBHaX GOpMHPOBaHHA, KO HACTOAIIETO BPEMEHH
B Benapycu ne Gpiio0.
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Inasa 2

FEQJIOI’O-IIE'I'QOFPAQ’H‘[ECKAH XAPAKTEPUCTUKA
JAANKOBBIX KOMILIEKCOB

TIpeabiTyUMH HCCIIENOBAHMAMM B 3aBHCHMOCTH OT meTporpadu-
4eCKOro COCTaBa MOPOJl, HX FEOXMMHYECKUX 0COOEHHOCTEl H BO3pacTa B
KpHcTa/UIHIecKkoM (yHnaaMente Benapycu ObUIO BHIIENEHO RECKOJLKO
MarMarH4ecKuX KOMIUIEKCOB, B COCTaB KOTOPHIX BXOZAT Maduueckue
OaiKH: PYCHHOBCKHH, NECKOBCKHUI, BOJIXBUHCKHH, aprelOBUIMHCKHI,
HarOpHOBCKUi, KaMeHelkull ¥ 3aropbamickuii. [TpuueM B psize KoMI-
JIEKCOB JafiKH aCCOLIHMPYIOT H FeHEeTHIECKH TECHO CBA3aHE! ¢ fonee ry-
OMHHBIMH MarMaTHYeCKHMH IopofaMH (ra66pounamu, ynsrpabasura-
MH), @ BBIBOJBI 00 YCIOBUAX HX GHOPMHPOBAHHSA U CTPYKTYPHON HO3HLMU
MOTyT OBITh MOJIy4EHBI JHMb NPH COBMECTHOM PACCMOTPEHHH TeX H
JApyrux nopof. IloMnMo Ha3BaHHBIX KOMILTEKCOB Ha lore Benapycu
BBISBJIEHE JIAHKH, CHHXPOHHbIE C MPOABJICHHUAMH Ha3eMHOTO LIETOYHO-
0a3UTOBOrO BYJIKAHH3Ma Ha ceBepe YKPaWHCKOro IIuTa, 06he NHHEHHbIE
B K&JIMHOBCKHMH koMIuieke. Ilockonsky 6a3HTOBBI ByIKaHN3M HA TEPPH-
TOpHH benapycH npoxcxoawl H HO3Xe — B BEHJE, IeBOHE, ECTECTBEHHO
NPEANONOXKHTE HAJIHYIME B KPHCTAIUIMUECKOM GyHIaMeHTe IIONBOMSIIIHX
KaHaJIoB B BUJIE €K M TPEIMHHBIX HHTPY3HH, HO NOKa TakHe 00pa3oBanus
He OBUIH BCTpeueHb. Bo3MoxHo, oHN norpe6ens nox tosuuaMu 3¢ oy-
3UBHBIX TIOPOJ, HO B 3THX PaHOoHaX CKBAXKUHBI HE JOCTHIATH (yHOaMeHTa.
Toponsl BCeX BBIABICHHBIX JaKOBBIX KOMIUIEKCOB, 3d MCKIHOYEHHEM
3aropbaIcKoro M KaaHHOBCKOTO, MCIBITANH BAMIHHE TPAaHHTOMIHOIO
MarMartu3Ma, Haubosee MO3HAE POSBIICHHA KOTOPOTO HA TEPPHTOPHH
Benapycn oTHOCATCA K KOHLY PaHHEro MpoTepo3os. ITo onpeaenser
BEPXHIOK BO3PACTHYIO IPaHUIly pacCMaTPHBAEMBIX JiKOBBIX 0Opa3oBaHHil,

PYCHUHOBCKUM KOMIIIEKC

PycuHoBCKHIT KOMIUIEKC NpefCTaBIEH MeTaMOP(H3IOBAHHBIMU B
yenoBuaAX smuaoT-aMmpubonuToBoit darmy nuabaszamu, raboponnamMu u
yneTpaMadUueCKAMH MOPOAaMH, CJIAralolHMH AailKH, COrlacHbIe
CULTOBBIE 3aliexkH U HeGospliKe cyOM30MeTpHYHBIE MAacCHBBI Cpeau
TIOpoa OKOJIOBCKOH cepru H aM(puO0NUT-rHeHCOBOrO KOMIUIEKCA MPEH-
MYIIIECTBEHHO B LEHTpanbHOli YacTH Benapycu. HasBaHue KOMIUIEKCY
Obino nano A.H. Cracesuuem B 1973 r. o MaccuBy raGGpouIOB, BCKpb-
ToIX CkB. IIf 5 B paiiore x. Pycunosust B Hllyuusckom paiione Ha 3anane
Benapycu, X011 BHOCNEACTBHM K KOMIUIEKCY OTHOCHIHCH JIMIIL MeTara6-
Opoubt, TOKATH3YIOIKECs IPEUMYIIECTBEHHO B npeaenax OKoNoBCKoi
rpaber-cuaknnHany (Kenesopynusre ..., 1974).

BO3PACTHOE IOJIOXEHHE pycHHOBCKOIO KOMIUIEKCA TOYHO He yCTa-
HosJieHo. [IpuypoueHHocTh MeTaba3uTOB K IUIOMAAK PacCpOCTPaHEHHA
NIopon 0KkoIOBCKOH CepHH, CXOACTBO MHHEPAIBHBIX MaparcHe3UCOB U
Xapakrepa MeTaMop(dH3Ma TeX ¥ APYTHX MO3BOJIIOT NIPEONIaraTh, YTo
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CTAHOBJIEHHE PYCHHOBCKOTO KOMILIEKCA MPOUCXOIWIO CYOGCHHXPOHHO C
¢hopMHpOBaHHEM OXONOBCKOI cepun. Bo3pact 6au3KHX HO reojoruyec-
KOMY TIOJIOKEHHIO, MUHEPAJBHOMY COCTAaBY H CTENCHH MeTaMopdiiMa
HOpON TETEPEBCKOI cepHH BONBIHCKOTO 010Ka VKPaHHCKOTO MHUTA JpPEB-
Hee 2450435 MiH sieT, 4T0 000CHOBEIBAETCA BpEMEHEM BHenpeme B HHX
naek Metanopdupuros (Bepxormsiza, Cxobeses, 1995).

TETPOTPAOGHYECKAS XAPAKTEPUCTHKA. Cyns 1o CTPYKTypHBIM OCO-
OEHHOCTAM TOPOJ, OTHOCHMEIX K PYCHHOBCKOMY KOMILIEKCY, peoGia-
JAIOMHMH CpeId HUX ABISIOTC MeTarab6pouasl. Ho ycnosus 3aneranus
W Majiad MOMIHOCTE 06pa3yeMBIX UMH TeN MO3BOIAIOT MPEIIIOIAaraTh X
NPHHAVISXHOCTE K 00pa3oBaHUAM THIIA CHILIOB WM COITIACHHIX Aaek. B
HEKOTOPBIX U3 HHX Pa3iHYHMBbI PEIHMKTOBbIC OQHTOBLIE CTPYKTYPbI, CBH-
IETeNbCTBYIONINE O rUnabuccabHBIX YCIOBUHAX MX (OPMHUPOBaHUS.
11Tupoko pacpOCTpPaHEHBI TAKXKE IOPOIb, KOTOPbIE MOTYT TPAKTOBATHCH
Kak auaba3sl (MeTanuadassl, anoauabazoseie aMmbubonnter). BeposarHo,
BO MHOTHX CNy4asdX OHH NPUHUMAIOTCS 332 METAMOP()HIOBAHHLIE OCHOB-
HbI€ BYIIKAHUTHI B COCTABE OKOJIOBCKOH cepuy. THUIHYHBIE IOPOJIBI KOMII-
nexca — aropuabasosrie aMpubonutel, ampuGonoBsie MeTarab6po,
ropHONIeHINTH (AKTHHOMHTHUTHI) — BCKphIBatoTes ckB. Ct 12, 22, 105, 110,
140, 161, Cr 6m, Cu 55kc H Ap. B nipenesnax miomaly pacnpocTpaHeHHs
OKOJIOBCKO# cepuH, a Taxke cks. I1] 5 B Bonkosbickoit 30He cpexy nopox
criymancxoit Toimm (JomunukoBckuii, JomunukoBckag, 1978). Bos-
MOXXHO, K KOMIUIEKCY OTHOCSTCA (Ha OCHOBAHWM OOIHOCTH XMMHIECKOTO
coctaBa) cabo usmeHeHHble 1ab6po-HOpUTHI, BCKphITHE CKB. CT 8 B
HenocpeacTBeHHOH ONM30CTH OT 3ananHoif rpanuubl OKONOBCKOIl
rpabeH-CHHITHHAITH.

Anoouabazosvie ampubonume (cxB. Ct 105, 110 1 mp.) — 3esieHOBaTO-
cepsle IOPOJIEL, CITAHLIEBAThIE, PEKEe MACCHBHLIE, COCTOAIINE H3 POTOBOii
00OMaHKH ¥ IUIarHoKnasa NpHMEPHO B PaBHBIX KonpdecTBax. Porosas o6-
MaHKa IpeCTaBlIcHa TPU3MATHIECCKIMH H YTHHEHHO-IIPH3MaTHYECKAMH
KpucTaLIaMu AuHoii 0,3-1,5 mMmM, nHorma xo 3,0 MM, cnabo ruieoxpoupy-
IOIIHMH OT CBETJIOTO XKEJITOBATO-3€NIeHOr0 1BeTa Mo Ng 1o 6nenHo-xen-
TOTO C 3eJieHOBaThIM OTTeHKOM 1o Np. I[lnaruoktas BcTpeyaercs B BUAE
PEJIHKTOBRIX KpHCTaJUIoB Tabnuryaroit 1 mupoxorabnuryaroii ¢opMst
pa3zmepoM 1o 1,5-3,0 MM. AkneccopHele MHHEpPAIBI MPEICTABJICHEI
TPO3AEBUAHBIMHU CKOIUIEHHAMH (10 5 MM) Meikux (0,05-0,15 Mm) 3epen
cdeHa ¥ eMHHYHBIMH 3epHAMHU OKHCIeHHOro Maraetura. Iloponsr B
GOJIBIMHCTBE CIy4YaeB PacCAaHIOBAHbL, YTO COMPOBOMKAAETCS HHTCH-
CHBHOH IpaHy/iiLHeH [U1aruoxiasa 1 poropoit 00MaHKH, KOTOPbIE MPEB-
PAIIAIOTCH B IMH3OBHUAHO BHITAHYTHIE TOHKO3EPHUCTHIC arperarsl Hempa-
BHIBHO-CYOM30METPUYHBIX WIH YIMHEHHBIX 3epeH. CTpYKTypa Takux
NOpOJ rpaHoHeMaro6aacToBast, HHOTIA C JIeMEHTaMU PEJIUKTOBOM odu-
TOBOM, TEKCTYPa TOHKOCJIAHLIEBATas, YaCTO JIHH30BHUIHO-IOJ0CYATAa.

Amgpubonosuie (axmunorumusuposanneie) memazabopo (cks. Ct 12, 22,
161, Ct 6m, 11§ 5 u np.) npencrarisrot co6oit TeMHO-cepbIe, OOBITHO C 3e-
JIEHOBATHIM OTTEHKOM CpefiHe- WIH KPYIHO3EPHHCTHIE IOPOMB!, HEOMHOPOA-
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Hbl€ TI0 COCTABY H TeKCType. [ naBHBIMH 110p01006pasyOIUMH MUHEpa-
7aMH B HMX ABIIOTCA TUlardokias (20-55 %) u cBetslii ampubon akTHHO-
qurosoro pafa (45-75 %), BropocreneHHbIMH — 61OTHT (1-2 %) ¥ KkBapIL
(0,2-0,3 %). AKIECCOPHBIE MHHEPAIbI PEACTaBACHbI MarHeTHToM (0,5—
4,0 %), ceHoM, anaturoM. [Ltarnoknas obpasyer pasaugHbie no popMe
#i pa3MepaM 3€pHa, Yale CyOH30MeTpHYHbIE WIH YITIOBATHIE, BENMIHHOI
0,5-1,5 MM, CrararoIie yJacTKH HTH THE3a CPEIH CKOIUICHHI amdmﬁona,
a TaloKe TabNUTUaThIe M MPH3MATHIECKHE KPHCTA/LIEI pa3MepoM oT 0,8~
2,5 10 3,5-4,5 MM, pefixo 1o 5—6 MM. IInarnoknas 9acTo CepHIMTH3HPOBAH,
HHOLAA COIEPKHT MEJNKHE BKIFOYeHHs aM¢HO0Na HIH NBUIEBUIHYIO
BKPAILIEHHOCTh pyAHOro MuHepana. Amdubon — csernas romy6osaro-
seneHas porosas oOMmanka (Ng — cBeT/ias cuHe-3eeHas, Np — ceTias
3eJI€HOBATO-XKENTast, cBeTio-xKentas; 2V=78-86°; c:Ng=12-19°; Ng—
Np=0,021-0,025), obpa3yrommas 3epHa cCyGH30METPHUHOH WM yIIoBaTOi
dopmer pa3mepoM 0,2-1,2 MM, B Macce KOTophIX GecriopsanodHo pasdpo-
canb! Gonee Kpymsbie (10 1,5-3,5 MM) KOpOTKO- U JTMHHONPU3MATHIECKHE
3epHA, COACPKAIMHUE BKIIOICHAS KBapila, INIarHok/ia3a ! MarHEeTHTa U B
TOH WIH HHOH CTeneHy 3aMemleHHble OHoTHTOM. HIHOrZa Ho poroBoit
ofManke pa3suBaeTcs GecuBeTHHIH ampubon THIA TpeMonura. K cxon-
aendsM amduboa YacTo MpUYpOIEHH! OKPYINIbIE MM HENpaBIIbHOH
dopMel 3epHa kBapua. CTpyKTypa NopoJ cpefHe3epHHCTasd IPaHOHEMa-
ToOMacTOBAA, MMO-BUINMOMY, PEJIMKTOBas annorpHoMopdHO-3epHuCTas
(rabbpoBas), HHOIAA C 3IeMEHTaMH O(HTOBOIf; TEKCTYpa MacCHBHas.
Toputnenoumst (cxs. Cr 12, 22, 111 5, Ci S5Kc) — 310 MeNIaHOKpaToBbI€ NOpo-
Ib TEMHOTO 3€JIEHOBATO-UYEPHOTO UBETA, TOHKOCIAHIEBAThIe HWIH Mac-
CHBHBIE, CJIO>KEHHbIC IPEHMYIIECTBEHHO aMpubonom (70-95 %) ¢ HebGons-
1ol mpruMeckio Iwarvowasa (3—10 %), uxoraa — 6uotuTa (2-15 %). B akuec-
COPHBIX KOJIHYECTBAaX B HUX NPHCYTCTBYIOT MarHeTuT (0-3 %), kBapm (1—
5 %), cen. AMdubon npeacrasnen manoxenesucroit (£=0,28) cune-3ene-
HOH poroBoit 0OMaHKol aKTHHOMTOBOIO PslIa, ITICOXPOHPYIOINEH OT CBET-
JIOTO CHHEBATO-3eJIEHOro IBeTa o Ng 1o 6neHo-xesroro rno Np, ¢ ornru-
9eCKAMH XapaKTepHCTHKaMH: -2V=72-78° c:Ng=15-17°; Ng=1,664;
Np=1,635-1,640; Ng-Np= 0,024. Poropas obMaHka o0pasyeTr Melkue
(0,3-1,0 Mm) npusMaTHIECKHE U HenNpaBIwibHON (OPMEI 3epHa u Gonee
peakne kpynHsle (20 3—6 MM) CyOH30METPHYHBIE M HEMPABIILHO-TIPH3-
MaTHYECKHE KPUCTAIUIbL, 0OBIMHO ¢ HCPOBHBLIMH OTPAHHYCHHMAMH, MHO-
rouncieHHbIMH MenKaMH (0,03—0,10 MM) OKpYIIBIMH BKIIOYEHHAMH
KBaplla, anaruTa, HHorna cdeHa. XapakrepHbl B3AUMHBIE IPOPACTAHIL 3€-
PeH, Hamuuue B Gostee KpYIHBIX 3¢pHAaX BPOCTKOB OecBeTHOTO aMmpubona,
OYeBHAHO, TpeMOJHTa. IInarnoxias npucyrcTByet B Buie Menkux (0,7-
1,5 MM) cyGH30METPUYHBIX OKPYIVIBIX HWIH C1200YATHHEHHBIX YITIOBaThIX
3epeH, HEYeTKO CIBOHHHKOBAHHBIX, YacTO CEPHUNTH3IUPOBAHHLIX; 06pa-
3yet HeGonbIIne CKOIUIEHMs cpeay ampubona. BHOTHT MenkoueTyHyaTsli
’KeITOBATO-3€JICHOTO LIBETA, PACIIONAraeTCs Y3KHMH NONIOCAMH, BEPOATHO,
B 30HaX pacClaHLEBAaHHUA; HHTEHCHBHO XJIOpUTH3HpoBaH. CTpyKTypa
Nopox HeMaTOrpaHobIacToBas WIH AJLTOTPHOMOPGHO-3€pHUCTAS.
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Ta66po-nopumet (ckB. CT 8) — TEMHO-3eJIEHOBATO-CEPhIC ILIOTHBIE
MacCHBHBIE TIOPOJIB], CJIOKEHHBIE TUIarnoknasoM (3065 %), pomOuueckum
¥ MOHOKJIMHHBIM THpokcenamH (35-50 %), amdubGomom (5-10 %) u
HeGOoNbIIMM KordecTBoM GHoTHTa (110 2 %), pyIHbIX MHHepanos (1-3 %),
pelIKNMH 3epHaMH anatita # cdena. Thnaruoxnas (abpanop Ne 50-60)
06pa3yeT CyGH3OMETpPHYHEIE OKpYIIble MM TabnuT4arsie 3epHa pasMe-
pom 1-2 MM, a TaKKe IPH3MaTHIECKHE KPUCTALIBL JUTHHOM 2,5-4,0 MM,
penKo 10 5—6 MM, CIBOHHHKOBAHHbIE N0 AJILOUTOBOMY, PEiKE AKTHHOBOMY
3akoHaM. YacTo MJIarHokiIassl MMEIOT BOJHHCTOE yracaHHe, IpH 3TOM
IBOMHHMKOBOE CTPOCHHE B HHX OTCYTCTBYET.

Pom6uuecknit nupokced (runepcreH cocrapa En Fs, Wo,; £=0,45,
nokasatenu npenomaenwsi: Ng=1,715; Np=1,700) npeacranites cy0rnapa-
JIeJIbHO OPHEHTHPOBAHHBIMH NPU3MATHUECKIMH H YIUTHHEHHO-TIPU3MAaTH-
YeCKHMH, YaCTO H30THYTHIMA KpHCTA/UTaMu pasMepoM oT 0,5—1,5 10 5,5 MM,
IUTeOXPOHPYIOIIMMH OT CBeTI0-ceporo (o Ng) no 61exno-pososoro (o
Np) UBeTa; COAEPHHT MHOTOYHCIICHHBIE MEJIKHE BKIIOUEHHS PYAHOTO
MMHepala, TIo KpasM 3aMeaeTCs MeJIKMMH 3epPHaMH POrOBOH OOMaHKH.
MOHOKITHHHBIN THPOKCEH BCTpeYaeTcs B BUAEC TabNMTYaThIX M Hempa-
BIWIBHBIX CyOM3OMETPHUHBIX 3EPEH C H3BIIHCTHIMM KOHTYPaMH pasMe-
poM 1,0-2,8 MM 1 B BHIIE CyOnapajUTebHO OPHEHTHPOBAHHEIX JUTHHHOIPH3-
MaTHUECKHX KPHCTAUIOB INHOH 10 2—4 MM. YacTo BCTpEe4aKoTCH CKon-
JeHws, cioxkennsie MeykuMu (0,1-0,3 MM) CyGH3OMETPHUHBIMM 3epHAMH,
06pa30BaBIIMMHCS, OYEBHIHO, TIPH Npobienuy Gonee KPYIHBIX 3epeH.
o onTHYEeCKUM CBOIHCTBAM M XMMHYECKOMY cocraBy (2V=+50-54°;
c:Ng=42-44°; En, Fs, Wo, ; £=0,43) KIHHOMUPOKCEH OTHOCHTCA K MaJIo-
KaNbLHEBOMY aBrUTy. AMQHOON NpeACTaBNeH ABYMS Pa3HOBUIHOCTAMH:
JEJITOBATO-3eNIeHON poroBoit o6MaHKoi, 06pasyromel NpepsBUCTbIE
KaeMKH BOKDYT 3epeH IHPOKCEHa, M CBETJI0-rory0oBaTo-3eneHbIM ambu-
60JI0M aKTHHOJHTOBOIO PANa B BUAE KPYMHBIX (10 5—7 MM) arperaros
BOJIOKHHCTBIX HJIH MIOJIBYATHIX KPHCTALIOB, YaCTHYHO MITH TOJHOCTLIO
3aMeIAIONIMX THPOKCEHsL. B mocieHeM ciiydae opoasl NpHoGpeTaioT
o6nux aM¢uGonooro rabdpo, CXOMHOrO ¢ ONUCAHHBIMH BhILIE NIOPOJA-
Mu. CTpyKTypa nopof rab6poBasi, y4acTKaMH ¢ 3/IeMeHTaMH OQUTOBOH,
4aCTO KaTaKJIaCTHIECKas.

B uenoM jUid pYCHHOBCKOTO KOMIUIEKCA XapPaKTepPHBI MOPOJEI, NOX-
Beprimiecs aMpuOONM3aLIK, B KOTOPHIX HE COXPaHWIHCH (BO3MOXHO, 32
PENKHM HMCKIIOYeHHEM) NEpBHYHBIE MHHEPaIbl. AMGHOONBI NPEACTaB-
JIeHBI CHHE-3eCHOH poroBoii oGMaHKkoit 1 GeAHO-3ENCHBIM WM MOYTH
GecuseTHLIM aMPUOOIOM TPEMOJIHT-aKTHHOJIHTOBOTO pANia, KOTOphIe
CBOMCTBEHHEI IOpOJaM, NIPETEPIEBITHM METaMOP(H3M B YCIIOBHAX HH3KO-
TeMIepaTypHO# CTYTIEHH SIUA0T-aM(pHOOMHTOBOH (AL WIH B 3€/IEHOC/aH-
nesoii ganmy. ITO OTINYAET HX OT BMENIAIOWIAX CIAHLEB H MHKPOTHeii-
COB OKOJOBCKO#I CEPHH, METaMOP(U30BAHHBIX B YCIIOBHAX HU3KOM CTyIeHH
am@ubonuTosoii dawny 1 B SnMI0T-aMbuGoMTOBOH (arui. Bmecre ¢
TEM MOPOMIBI PYCHHOBCKOTO KOMILIEKCA, KaK H OKOJIOBCKOM CepHH, NojBepr-
JMCh PACC/IaHIEBAHHIO, YTO CBUIAETENLCTBYET O MPHHAIEKHOCTH HX K
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JOCKNAIYaThIM WIH COCKIATIATEIM 00pa3oBaHHAM, (POPMUPOBAHHE KOTOPBIX,
[HO-BHAHMOMY, He OLUIO CYIIECTBEHHO OTOPBAHO BO BPEMEHH OT HAKOI-
JieHHs. OKOJIOBCKOI CepHH. )

NECKOBCKHUNA KOMIUJIEKC

TlecKoBCKuit HHTPY3HBHBIH KoMImieke ObUT BeINENeH B 1966 1. B.H. INacio-
kesmaeM, AJI. CememoxoMm u I'H. BacieBoit Ha teppuropun L{yuun-
CKOTO JIMCTa, Iie K HeMy GbLTH OTHeceHs! MeTarabOpoHIb], BCKPEITHIE
cxs. 111 35, 37, u Meranuabasst u3 cks. 111 38, mpobypenHoii y 1. ITeckm.
I'T. HomunukoBckuii B 1972 1. oTHEC K IECKOBCKOMY KOMIUIEKCY TONBKO
metandabaszsl. B 1974 . A.M. Ilan B cOCTaB KOMILIEKCA YCIOBHO BKJIFOUMIT
ra66po-anabasbl, BCKphIThie CKB. 3-mpodunbHas (3 Ilp) B npenenax Jia1-
JI0BCKOI BITaCTOMMIOHIITOBOIA 30HE], a A.K. Bacuibes — paznnynble Anabassl,
ra66po-anabassl # HX MeTaMOP(H30BAHHEIE PA3HOCTH, BCKPHITHIE CKBa-
xunamu M 158, 188, 190 u 1lIn 7 na MocToBckoM y4actke. [Tocnenune
10 MUHEPATBHOMY M XHMMYECKOMY COCTABY COBEPHIEHHO He MOX0XKH Ha
metannabassl w3 cks. 1] 38. TeM He MeHee UMEHHO OHH GOJBIIMHCTBOM
HccenoBareneit OTHOCATCS TENeph K MECKOBCKOMY KOMILTEKCY. OHaKo 10
HACTOAINEro BpeMeHH HU ero o0beM, HM BO3PACTHOE MONOKEHHE TOTHO
He yctaHoneHsl. CuUnTaeTcs, YTo Nopo/bl HECKOBCKOTO KOMILIEKCa pas-
BHTHI TMPEMMYIIECTBEHHO B 3amajHoil yacTh Benapycw, rie obpasyior
Haiiku ¥ HeDONBLINE MaCCHEB], TATOTEIONME K 30HaM pazniomoB (LLlyduHckul,
TlaTnoBcKu# M Ap.). AHATOrMYHbIE 10 MHHEPANIBHOMY H XHMHYECKOMY
COCTaBy TOPOJB! BCKPHITHI €IMHHYHBIME CKBAXKHHAMM TaKxe B IOro-3a-
namoit (ckB. J{ 19) u uenrpanskofi (cks. b 1, b 32m) wacrax Benapych.

BO3PACTHOE I10JIOXXEHUE xommuiekca OTpeaesseTca TeM, YTo Jaifku
(cxs. B 1, B 320) npopb1BatOT rPaHNTH3HPOBAHHEIE FHEHCHI apXes ¥ OPOMBI
OKOJIOBCKOM CEPHH H HE BCTPEYAKOTCA Cpelu Hanbonee MONOABIX IPaHu-
TOB 6000BHAHCKOIO KOMIUIEKCA. BepxHad Bo3pacTHas TpaHHla AATHPYeTCs
Kanuii-aproHoBsIM METOZIOM B 1885-1950 Mna net (onpenenenus FO.M. I'ap-
Maltiesa juts jmabazos cks. 3 Ilp, BenHUT'PH, 1974 1), 9T0 OTpaaet, O4eBuI-
HO, BpeMs Haubolee MO3NHETo npeobpasopanus MOPox. Cyns N0 HHTEH-
CHBHOMY, HHOTI2 NokanbHoMy (cks. 3 IIp), paccnaHieBaHHIO TIOpoJ €
npeobpa3zoBaHueM HX B aM(bHOOIMTEL, @ B psilie MECT MX MHTMaTH3aluH
(cxs. M 190), BHenpeHue AaeK NECKOBCKOIO KOMIUTEKCA, NO-BHIUMOMY, Ipea-
IIECTBOBAIO MPOLECCAM BBICOKOTEMIIEPATYPHOH GJIaCTOMIIOHHTH3ALMH,
WIMpOKo MposBHBLIEiicA B npenenax benopyccko-IIpubanruiickoro rpaHy-
JTHTOBOTO T0ACA B KOHIIE apxed — Hayajle MpOTEpO304.

METPOTPAOUYECKASI XAPAKTEPUCTHKA. CornacHo HMeonMcs
MarepuanaM, THIIHIHBIME NPEe/ICTaBHTENAMH IECKOBCKOTO KOMILIEKCA MO-
IYT CUMTATHCH MMIIabHCCanbHble MArMAaTHIECKHE MOPO/IBI OCHOBHOTO COCTa-
Ba — ONIEPHUTHl ¥ rab6po-1071epHTH KallHOTHIHOTO 06/HKa C XapaKTep-
HBIMH OQHMTOBBLIMH CTPYKTYpaMH, a TakKe YaCTUYHO WIH NOJHOCTEBIO
aM(puGONM3NPOBaHHEIE UX Pa3sHOCTH (MeTanuaba3bi, MeTarab6po-ana-
Ga3bl) ¥ craHLeBaThe anoHatasosbie aMbuboONUTHI, YacTo €3 peNnuKTOB
HepBHYHLIX CTPYKTYp. TIpUHAIEKHOCTh IOCTEAHHX K MECKOBCKOMY KOMII-
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JIeXCY YCTaHAB/IMBAETCS HA OCHOBAHWH MX MPOCTPAHCTBEHHOH accolmalmu
0 1260 M3MeHEeHHbIMH AONEPHTAMH, TI0 HAHYMIO C HUMH TIOCTEHEHHBIX
NepeX0/I0B, a TaxKe OGLIHOCTH HX METPOreOXHMHYECKHX OCOOEHHOCTEH.
Jonepumbtr u 2a66po-0onepumyl — OPOJBI 3€JCHOBATO-1EPHOTO LBETA,
MaCCHBHEIE, MENKO- H CpenHe3epHHCTHIE. COCTOAT OHH H3 ILTarHoKIasa
(30-55 %), MonokmHHOTO (20-40 %) u pombuyeckoro (0-30 %) nupo-
xceHoB, amutona (5-10 %, B aMduGOTM3APOBAHHBIX PAsHOCTIX 10 60 %),
6uotuta (1-5 %), pyAHSIX MMHEPANOB — MarHeTHTa, THTAHOMAarHETHTa
(0,5-8,0 %), cynbounos (0,5-3,0 %), keapua (0-5 %), anarura, ctena.

[Inarmoxsa3 obpasyer TabMHTIATBIE KPUCTALIE! U JICHCTBI, pa3MepEl
¥ opMa KOTOPBIX PasNMIHBI B Pa3HBIX [IOPOJAX: B OMEPUTAX 3TO MpeH-
MYIIECTBEHHO GECTIOPAN0YHO PACTONOKEHHbIE JIEHCTHI JUTHHOH OT 0,5-
1,3 1o 2-3 MM, HHOTAA 10 5,5 MM, B ra66po-nonepurax npeobragaoT
Ta6NHTYaTEe ¥ KOPOTKOTAOIHTIATEE KPHCTAJLIBI BETHIMHOA 1-3 MM,
penko 1o 5 MM. XapakTepHbl TOHKHE INONMCHHTCTHYECKHE M NPOCThHIC
IBOWHHMKH, HHOT/IA C HEYETKUMH, PacILTBIBYATEIME IPaHuuaMy. B nopo-
Jax, He TIOJBEPTIIHMXCA BTOPHIHbIM H3MEHCHHAM, IUTarHOKIa3 CONEPKUT
00WIBHBIC TIEUIEBHAHBIC BKIIOYEHHS PYIHOTO MHHEpaia.

PomGHuecKHit TUPOKCEH MPEICTaBIIeH Yallle BCETro HIHOMOPGHEIMH
pM3MaTHYeCKUMH KPHCTAUIaMHM JUTHHO 0,2-2,0 MM, B KOTOPHIX TIO Tpe-
[IMHAM MHOIIA Pa3BUT GyphIi BTOPHUHEIH MHHEpaJ THIIA OOYTHHTHTA.
XapakTepHO IPHCYTCTBHE eNHHHYHBIX KPYIHBIX (10 5-7 MM) OKpYITIO-
NPH3MaTHYECKHX 3epeH POMOHYECKOr0 MHPOKCEHa, 3aMyTHEHHBIX MbLIe-
BATHIM PYIHBIM BEIIECCTBOM H 0GMANAIOIMUX YSTKO NPOABICHHBIM ILICO-
XpOH3MOM OT GJIeZHOTO CepoBaToro lBeta no Ng 10 po3oBoro no Np.

' MOHOKIIHHHSIH THMPOKCEH NPUCYTCTBYET B BHAE CYOM30OMETPHYHBIX M
KOPOTKONPAU3MATHIECKHX KPHCTAIIOB Pa3sMepoM 10 2,0 MM I KCEHO-
MOp(]HBIX 3epeH B YIIIOBATHIX IPOMEXYTKAX MEXK/IY JISHCTaMH ILIarHoKiasa;
COEp’KHT BKIIOUEHHS 36peH PYAHOro MuHepana, uHoraa menkue (0,1—
0,2 MM) BpOCTKH poMOHUecKoro mipokcena. [THpoxceHb! Hepeko JacTud-
HO MM HOJHOCTHIO aM(HOONH3HPOBAHBL

AMOu60/TBI OTHOCATCA K TPEM Pa3HOBHIHOCTAM: 1) kenToBaTo-3€/1e-
Hoil porosoit o6Matike, o6pasyiomiei Menkue (10 1 MM) cyGH3OMeTPHY-
HbIE 3epHa, Pa3BHBAIONIMECS B BHE HENPEPBIBHEIX KaEMOK BOKPYT MHMPO-
KCEHOB; 2) CBETJIOMY Foiy6oBaTo-3e1€HOMY aMuGoTy THIIa aKTHHONIHTA,
npencTapieHHoMy kpymHbiME (0,5-4,0 MM) 3epHaMu IpU3MaTHIECKOH
¥ HenpaBHIbHON Qopmbi; 3) GecuseTHOMY aM@ubONy ¢ BHICOKUM IBY-
TpEJIOMJICHHEM, OYEBUITHO TPEMONHTY, Pa3BHBAIOLIEMYCA NATHAMH B aKTH-
HOJIMTE M B BUIE TOHKO3EPHHUCTHIX arperaToB CPelH 3¢peH NUPOKCEHOB
H poroBoii o6MaHKH.

Buotut npenctasnex Menkumu (0,2-0,7 mm, penxo xo 1,5-2,0 MM) Ye-
IyHKaMH, TUIEOXPOHPYIOIUINMH OT SPKO-KOPHYHEBOIO 0 CBETIO-KEN-
Toro pera. Yapemxa BCTpeyatoTcs arperarsl cyonapanienbHo OpMEHTHpPO-
BaHHBIX YemyeK. B GoNbIMHCTBE ClydaeB GHOTUT pa3BHBaeTCA YO POro-
Boit 06MaHKe, 00pa3ys NpEpPHIBUCTEIE OTOPOYKH BOKPYI 3€peH.
Haubonee kpymnHble deulyd GHOTHTA HEPEAKO COIEPXKaTr BKIIOYCHHA

16

TEOJIOTO-NETPOTPACHYECKAA XAPAKTEPHCTHKA. ..

poroBoil 06MaHKH. HacTo GUOTHT OkalMIILET U 3epHa PyHOTO MHHepana,
MeJIKHE BKIFOYEHHA KOTOPOTo MOCTOSHHO BCTPEYaloTcs B GHOTHTE.
Pynuble MUHepaisl 00pa3ylOT HENpaBHIBHBIE, YaCTO BECHMa MpH-
xoTnHBo# ¢opMel 3epHA pasMepoM 0,2-2,5 MM, 0OBIYHO aCCOLMHPYIO-
wMe ¢ poropoii 06MaHKoMH, OTIENbHbIE 3epHA KOTOPOi HHOTAA ConepXar
MHOTOYHCIIEHHBIE MEJIKHE BKIIOUEHHA PyAHOro MuHepana. Kpapn —

. mpenMyIIeCTBEHHO Mesnkue (0,1-0,2 MM) OKpyIIible BPOCTKH B POrOBOH

obMmaHKe; peke OH 06pa3yeT KceHOMOP(HBIE BbIACIECHUS pa3MepoM JI0
0.3-0,5 MM cpenu 3epeH LBETHEIX MuHepanoB. MHorma Habmonarorcs
pebonblIne rpanobaacToBbie arperaTbl MeJIKHX 3€peH.

CTpyKTypa NOJIEPHTOB OQUTOBad, y4acTKaMH MOMKWIOO¢HTOBaY, B
ra66po-nonepHurax — rabbpo-othurosas, nepexonnas x rabGposoi; Tek-
CTypa MacCHBHas.

XapakTepHOH 4epTOH NIECKOBCKOTO KOMIUIEKCA SIBISETCS IPUCYTCTBHE
B €r0 COCTaBE KaK MacCHBHBIX NOPOJ KalHOTUIHOIO 06/IMKa ¢ Xopoied
COXPaHHOCTHIO NMEPBHYHBIX MUHEPANOB H CTPYKTYP, TAK H MHUIMaTH3H-
pOBAaHHBIX HIH MONHOCTHIO aM(puOOIM3NPOBaHHBIX pa3HOCTeH, TpeBpa-
IEHHBIX B MEJNKO3EpHHCTHIE ClaHnesarsie ambubonutel. Hanuuue
NOCTENEHHBIX NEPEXOJ0B MEX/Iy MACCHBHBIMH H M3MEHEHHBIMHU TIOpO-
JaMu CBHJICTENBCTBYET O CBA3H Hponecca aMmuGonu3amy ¢ JJOKILHEIMH
WIOCKOCTAMY Pacc/IaHLEBAHIM B Ipeenax 30H pasjioMoB.

BOJIXBUHCKHUH KOMIIIEKC

BonxBHHCKHI KOMIUIEXC PacIPOCTPaHeH B I0)KHOH yactu Benapycn
U BKIIOYaeT Meraanabasbl, MeTarab0po-nuabassl, MeTaraGbpounb u
TOpPHONEHANTSI, Claralolie AaiKu cpequ rHeiicoB KynaKHHCKOM cepuy,
a TaKKe BCTPEYAIOWMUECH B BHAEC PENMKTOB (KCEHONUTOB, OCTAaHUOB)
RaiikooOpasHBIX TN B FPAHHTOHAAX HIKHENPOTEPO30HCKOro MHKafle-
BHYCKOTO KOMIUIEKCA.

B camocTosTensHbII KOMIUIEKC, Ha3BaHHBIH BOXXBUHCKUM (110 p. Bomx-
Ba, B 3-5 KM K BOCTOKY OT I. MukameBuuy, Bpectckas oGnacts), 3TH
niopojist GbutH BoiaeneHs! B 1981 1. (Axcamentosa, 1981). HauGonee oo
OHH fIpe/ICTABICHHI B IIEHTpaIbHOM JacTH MukameBHucKko-2KHTKOBHUCKOTO
BRICTYNa, [I€ BCKPBITHI KPYITHBIM .KAphEPOM 1O A0OBIYE CTPOUTENBHEIX
MaTepHasioB H MHOTOYHCIEHHBIMH OYPOBBIMH CKBOXXHHaMi. Biiuskue K
HUM N0 COCTaBY MeTannabassl BCTPEYaloTCA B BHAE KCEHOJNUTOB CpelH
TPaHUTOMIOB H Ha boGOBHAHCKOM AOrpeGeHHOM BLICTYIIC B LIEHTPANBLHOM
qacT benapycn.

B nmpenenax MukameBHucko->KHTKOBHICKOTO BBICTYTIA HailKH, POPbI-
Barowye rHelichl, IMEIOT CyGIIHMpoTHOE HpocTHpanye (puc. 2). Mx mom-
HOCTE 065MHO He npeBbimaeT 10-30 M, a AmHa — NepBbie COTHH METPOB.
KceHonuTh 1 ocTaHub! MeTanna6asoB B IPaHUTOMAAX JIOKATH3YIOTCS B
Tpexenax nonoc, pacnojiaralonuxca Ha NMpoJIOJDKEHHH 3THX Jaek, Tpac-
CHpYs nepBOHAYaJIbHOE TI0JIOXKEHHE NaiikoBbIX Tel. B nenom Hameuaercs
AafKOBBIH MOIC CYOHIMDOTHOTO MPOCTHPAHHA, TIPOCIEKHUBAEMEIH MO
NaHHEIM OypeHus Ha 25 kM. KceHonuTs! ¥ ocTaHipl MeTaanaba3zoB HMEOT
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Puc. 2. CxeMaruueckas reojioruyeckas kapra MuxanieBH4CKoro ropcra.
1-3 — MHKamMEBHYCKUH AMOPHUT-rPaHOAHOPHT-TPAaHUTHBIA Kommieke (1 — rpa-
HHTHI, 2 — IPaHOJMOPHTHI, 3 — JHOPHUTH) U 4 — BOJIXBHHCKHMIA NAHKOBBIH KOMM-
nekc (Meranuabazsi, MeTarab6po-nuabassl, MeTara66po) HIKHEro MpoTEpo30s;
5 — rHeliCOBO-TPaHYIMTOBSIA KOMIUIEKC apXes (KyTaXuHCKas cepus); 6 — 06-
JacTh ryGOKOro 3ajieraHus KpUCTALIHueckoro ¢pynaamenrta; 7-8 — pasnoMsi:
7 - orpannunBalOmue MukameBuuCkui ropct, 8 — npouue; 9 — KoHTYp Mu-
KalIeBMYCKOTO Kapbepa, 10 — MECTOMONOXKEHHE H HOMEPA HEKOTOPHIX GYpOBBIX
CKB&XHH, BCKPHIBIIHX METa0a3HThI.

PasNMYHYIO BeAMYHHY H GopMy — oT Menkux (2-5 no 30-50 cm) yrio-
BaThIX WIH OKPYIVIBIX OGIIOMKOB [I0 KPYIIHBIX IMIbI6 M TU1aCTOOOPa3HBIX TEN
MomuocTso 10-25 M u Gonee. ITocnenHyue UIMEIOT IOBOJILHO KPYTO€ Ma-
nenue (45-85°) ¥ MPOTATHBAIOTCA, Cy/d 110 MATHUTHBIM aHOMAJIHAM, B
IIMPOTHOM HaNpaBJIEHHH HA PaCCTOAHHME JO HECKOJILKHX COTEH METPOB
¥ NIEPBHIX KAJIOMETPOB. MeNKHe KCEHONUTHI HEPEAKO TAKKe HMEIOT I0-
JIOCOBHHOE PaclpeNiesieHHe, YTO NMO3BOJISET pacCMaTpUBaTh HX B
KayecTBe (JparMeHTOB HEKOINA eMHBIX Naikoo6pa3HbIX Tel. KOHTaKThI
MeTagnaba3oB ¢ TPAaHHTOMAAMH OOBIYHO HEPOBHBIEC, PE3KHE, HO
HabIONAIOTCA ¥ MOCTENeHHbIE NEPEXOMIBI K CPEIHE3CPHUCTHIM KBAapLIEBBIM
JMOpHTaM Yepe3 30Hy Nop(pupobIacTHIECKHX MOPOA.

B npenenax BoGoBHAHCKOTO BBICTYNa MeTanuabassl BCTpE4AIOTCS
CpelH PaccIaHIOBAaHHBIX IMOPHTOB H IPAHOAMOPHTOB B BUJE MEJIKKX (0T
47 cm 1o 0,1-1,0 M, pexe 10 6,0-7,5 M) KCEHOIMTOB, HMEIOIUMX Pe3KHe
KOHTAKThl WIH NOCTENEeHHbIE NEPeXo/ibl ¢ BMEMAOMUMH noponamu. B
oTiHu¥e OT MeTaanabazoB MukameBHICKO-)XHTKOBHUCKOIO BEICTYIA,
OHH MHTEHCHBHO PacCIaHLOBaHbl ¥ MPEBPAINCHBI B Pa3/IMYHLIE anloaua-
6a30Bble CAHIIBI.

BO3PACT BOJIXBHHCKOTO KOMILIEKCA ONPENEIIAETCS €ro MOJI0KEHHEM
MeXy THelicaMu KyJlaXHHCKO#H cepuu apxes (2950-2850 mnH jet;
HaiinenkoB u 1p., 1994) ¥ rpaHuTOHIaMH MUKAIIEBUYCKOIO KOMIUICKCa
(1950+15 mun net; 1llep6ak u mp., 1990). AHanoru4Hbie NOPOALI Ha
VKpauHCKOM IUTE MPOPBIBAIOT FHEHCH TETEPEBCKOM CEPUU U BXOIAT B
COCTaB KJIECOBCKOM cepun. Bpemsa MeramopdusMa MeTaauaba3oB OLCHH-
BaeTcs kak 21002000 mun ner Hasan (IeoxpoHonorudeckas ..., 1989).
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TaxuMm 00pa3oM, BHEPEHHE JaeK BOTXBHHCKOTO KOMIUIEKCA IPOU30IILIO,
BeposATHEE BCero, B muTepBaie 2200-2100 MiIH JieT Hasan.

MMETPOIPA®UYECKAS XAPAKTEPUCTHKA. Ilo MuHEpaisHEOMy COCTABY
¥ CTPYKTYPHBIM OCOOEHHOCTAM pa3iM4aloTCs MeTaauabassl, meTarat-
6po-nuabasbl, MeTarab6pousl, ropHbIeHANTE! 1 anouabasosbie aMpn-
Gonconepxaile GHOTHTOBBIE, aM(PHGOI-GHOTUTOBEIE W Np. CIAHILL.
Cpenn MeTanuaba3oB U MeTarab6po-1uaba3oB BBIAEIAIOTCA [ABA THIIA:
MpU3MaTHIECKH-0QUTOBBIE MarHETUTCOAEPXKAIIME U OpUTOBBIE Ge3Mar-
HeTUTOBBIE. AnoauabaszoBsle claHIbl BOGOBHAHCKOrO BHICTYNa Takxke
NpeACTABIIEHBI ABYMS THIIAMH, Pa3THYAlOIIUMHMCS 10 COAEPKAHUIO Mar-
HETHTA ¥ CTPYKTYPHBIM OCOGEHHOCTAM. B CBSI3M C aJ/IOXTOHHBIM 3ajIera-
HHEM TIOPOJ B BHJIE KCEHOJIUTOB B I'PAHATOMAAX HEMOCPEACTBEHHBIE KOH-
TaKThl MEXIY 3THMH THUIIaMH MeTaba3sWTOB OTCYTCTBYIOT M 00 MX BO3-
pacTHBIX COOTHOMIEHHAX MOXHO CYAHUTb JIMIIb 110 aHAIOTHMH ¢ OIIM3KAMH
10 COCTaBy NOPOJaMM CMEXHOW TeppPUTOPHH YKPAaHHCKOIO LIWTA.

ITIpusmamuuecku-ogpumossvie memaouabaszvl u memazab6po-
Ouaba3bl — 3TO MacCUBHBIE TEMHO-CEphI€, MOYTH YEPHBIE MOPOMHI,
cocToAmue U3 OECHOPANOYHO OPHEHTHPOBAHHEIX MEJNKUX (06BIYHO
0,5-1,5 MM) NpU3MaTHIECKUX KPUCTAUIOB M JIeHCT aHjae3nHa Ne 30—
38 (45-55 %) ¥ paBHOBENHKHX KOPOTKOIPH3IMATHYECKHX HIH
HenpaBWIbHOH (opMBI 3epeH porosoi oomanku (3040 %), wieoxpou-
pyloliel OT CHHE-3eJI€HOro nBeTa no Ng J0 CBETIOro XEeITOBaTo-
3eneHoro nmo Np. Cpean ckorienuit am$ubona MHOrAa COXpPaHsIOTCS
peNuKTh 6E€CHBETHOrO MOHOKIHHHOTO MHPOKCEHA, XHMHYECKHI
cocraB koroporo oreuaer camuty (Fo, Fs, Wo,) — munepany,
XapaKTepHOMY i THIabHccainbHBIX MOPOX, 00pa3oBaBIIKXCA 3a
cueT 6a3anbTOBBIX MarM IOBBIIIEHHON menogHoctd (Hdup u ap.,
1965). C ampubonom o6sr9HO accoumupyeT 3muuoT (2-5 %). Axuec-
COpHbI€ MHHEpalbl NpeACTaBieHb MarHeTuToM (2,0-2,5 %), anatu-
TOM, C(peHOM, MMPUTOM, BTOPHYHbIE — GHOTHTOM, CEPHIIATOM, JEHUKO-
KCEHOM, MHKPOKIMHOM, KBaplieM.

CTpykTypa nopoj pelHKTOBas MPH3MaTHIECKH-OQHUTOBAs, HEPEXO-
Osasi HepeaKo B MPH3MaTHYECKHU-3ePHUCTYIO, TEKCTYpa MaccuBHas. I1o
CTENCHH KPHCTAILIMYHOCTH CPERN MeTanuaba3oB BBIAENSMIOTCA TOHKO-,
MEJIKO- ¥ CPEeIHE3ePHUCTHIE Pa3HOBHAHOCTH C pa3MepaMH 3epeH
noponoo6pasyromux MUHEPaIOB cooTBeTcTBEHHO 0,1-0,5; 0,5-1,5 1 1,5~
3,0 MM. ToHKO3epHHCTEIE MeTanuabasbl CIAraloT, KaK IPaBWIO, MaJo-
MOIIHBIE TENa, TOrAa Kak B Gojee KpymHBIX MpeoblafaloT MEJKO- H
CpenHe3epHUCTHIE pa3HOCTH. [IpeuMyIecTBeHHO paclpocTpaHeHs! adu-
PoBbie MeTaauaba3bl, XOTA M3peaKa BCTPeYaloTCs M NOppUpPOBEIE pa3-
HOCTH, coaepamue yIIMHCHHO-NPU3MaTHYeCKHe BKpaIUIeHHHKH
30HAJIBHOTO IUIaTHOKJIa3a pasMepoM 1—5 MM, COCTaBIISIOIHE OKOJIO 5—
15 % obvema nopozsL.

Ogpumosvie beavacnemumossie Memaduabazel BCTPEYAIOTCS 3HAYUTETHEHO
Pexe, 06pI9HO B BHZiE MeJKUX (3—10 cM), peaxo KpynHbIX (1-2 M) KceHO-
JMTOB, pa3OUTHIX TPEIIMHAMM M IIPOHM3AHHBIX MHOTOYHCI/IEHHBIMA TOHKUMY
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IPAaHHTHBIMH MPOXIWIKaMH. OTIHYHTENLHOH 0COGEHHOCTHIO HX, IOMHMO
OTCYTCTBHA MArHeTHTa, ABJAETCS 3€JIEHOBaTO-cepas oKpacka M Gonee
BBICOKOE cofieprkatHe ambubona (45-55 %), IpenCTaBIeHHOIO CBETIICOKpa-
IIEHHOH FOMyO0Baro-3eNIeHoi BRICOKOMArHe3HaIbHOM POroBoii oOMaHKoH,
Ona ofpasyeTr ckoIUIeHHA (0 5 MM), YETKO BBIIEISIOIIMECS Ha CEPOM
(oHe Nopo/apl ¥ MPHAAIOMYE eif IHTHHCTHIH 00mUK. Cpean aKIECCOPHBIX
MHHEpANoB npeoGnagaor anatuTt, cden ¥ nUpuT. CTPyKTYpa nopon
penukToBas opuToBast, NOUKHI00GHTOBAA, IPUIMATHYECKH-3EPHHUCTa,
NPEHMYIIECTBEHHO TOHKO3EPHHCTas, TEKCTYpa MacCHBHas.
Memazab6pouder Taroke TOAPA3AEHIIOTCS HA MAarHeTHTCOAEPIKAIIHe
U 6e3MarHeTHTOBbIe. [JIaBHEIMH NOPO000pasyoMMH MUHEPaTaMy
NepBLIX ABNAOTCA Iwiarnokiaas Ne 30-35 u 3eneHas porosas o6Manka,
KoTOpble 06pa3syioT KOPOTKONPH3IMATHUECKHE HMIIH CyOH3OMETpHUHBIE
KPHCTAJUTBI Pa3sMepoM 36 MM HUIH CKOILIEHHA MEJIKHX 3€peH. XapaKkTepHo
npucyrcTBye snuaoTa (1o 5-7 %). W3spenaxa BCTpeHaloTCA PEMUKTHI
MOHOKITHHHOI'O TTHPOKCEHA. AKLIECCOPHBIE MHHEPAIBI IPEACTABICHBI

anaTHTOM, MAarHETUTOM, CEHOM, TTMPUTOM, aCCOLHMPYHOUHMHU OOBITHO

¢ poroBoif o6MaHKOH, KOTOpas YacTHYHO 3aMelleHa aKTHHOJMTOM H
GypoBato-3eneHsM GHOTHTOM. CTPYKTypa TMOpOoZ CpefHe- H KPyITHO3EpHH-
cTag penHKTOBas aJuIOTPpHOMOpP(hHO-3epHHCTaA, beaMarHeTuTOBbIE
MeTaraGepouaBl COCTOAT M3 KPYIHBIX (5—10 MM) 3epeH HempaBWILHOH

(I)OPMLI 30HAJIBHOIO TOJINCHHTETHISCKU TOHKO CIBOHHHKOBIHHOIO IUIa- -

rHOKIIa3a WM arperaroB Gonee MeJIKHMX NPH3MATHIECKHX KPHCTALIOB

[UIArMOKIa3a ¥ CyOUM30METPHUHBIX 3ePEeH CBETJIONO roflyb0BaTo-3€1€HOT0

ampubona. B akLeCCOPHBIX KONMUECTBAX NPHCYTCTBYIOT aNaTHT, CheH U

" mupur. CTPYKTypa TOPOA PENMKTOBas aIOTPUOMOP(HO-3EPHHCTAS,
YyYacTKaMM NOMKWIATOBAs, TEKCTypa MacCHBHas.

Topr6nendumy 06pazoBaHbl KOPOTKONPH3MATHYECKAMH KPHCTALTaMH

am¢uboa, B HHTEPCTHIHAX MEXKIY KOTOPBIMH NMPHCYTCTBYET HEGOMBLIOE -

KONHMYECTBO IUIAarHokia3a. CTpyKTypa nopoi ajuloTpHoMop(HO-3epHH-
cTas, OT MeJIKO- KO KPYIHO3CPHHCTOH.

Fesmaznemumoswsie amgpuboncodeparcaujue 6uomumossie Cranysl,
BCTpevarouMecss Ha BoGOBHAHCKOM BEICTYINE, MMEIOT MenkoGnacruyec-
KyI0 CTPYKTYpY, O0YCIOBICHHYIO MPHCYTCTBHEM OKPYIIBIX, CyGH3oMeT-
PHYHBIX, HHOT@ HeNPaBIILHO-IPH3MATHIECKHX 3€PEH IUTarHoKIasa pas-
mepom 0,5-1,0 MM, peako xo 2,5-3,0 MM, obnamaromux obrayHo-30-
HAJIBHBIM yracaHueM M OGBIYHO JIMIIEHHHIX NBOHHHUKOBOIO CTPOEHMA.

CHoXHBIE TIOIUCHHTETHYECKHE JIBOMHHKH HabyronaloTcs aume B Gonee -

KPYIIHBIX 3€PHAX [UTarHOKIa3a, COCTAB KOTOPBIX OTBEYAET aHne3uHy Ne 35.

TIpoMeXyTKY MEXAY TUIATHOK/IA30BBIMU 3€PHAMH 3arOIHEHbl MEKOIENy - -
qateM (0,1-0,7 MMm) 3eneHoBaro-6ypemM 6notHTOM (10 30 % 06BEMA HIO-

POJIBI), YACTO COBMECTHO C SMAIOTOM, HHODAA C roTy6oBaTo-3e/€eHoH poro-
BOi1 06MaHKOii, MPEACTABICHHON HENMPaBHIBLHEIMH 3¢pPHAMU BETHYHHOMH
a0 1,0 MM HITH X pETUKTaMHU. AKIECCOPHBIE MHHEpaNbl — allaTHT, Mar-
HETHT, 9acTo ¢ kaeMkamu ceHa, cdeH, accormupylomuii ¢ GHOTHTOM
H 3MUTOTOM, TOJHOCTBIO PA3JIOKEHHBIH OPTHT, OKPY>XCHHBIH KaeMKaMH
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smuaoTa. CTPYKTypa I10pojl MenkoOaacTHIecKas PaBHOMEPHO-3epHICTAS.
Wspefika B OCHOBHOH Macce BCTPEYaIOTCst €IMHHYHEIE HETIPABHIILHbIE 1
TIpU3MaTHIECKHE 3€pHA IIATHOKIIa3a pa3MepoM 10 5-6 MM ¢ 4eTKuM
MHOTO30HJIBHBIM CTpOCHHEM. BO3MOXHO, NepBOHAYANbHO IOPOMBI
pMend Top$UpOBYIO CTPYKTYPY, @ OCHOBHas Macca Obina Gonee TOHKO-
3epHHCTON M MpHOGpena 61acTHYeCKyIo CTPYKTYpY B pe3y/bTare IUla-

_ryobiacTesa.

Maenemumcoodepicawyue anoouabazogvie cranyvl COCTOAT U3 Cybma-
paiielbHO OPHEHTHPOBAHHBIX HENPABWILHO-NPH3MATHYECKUX, HHOIIA
OKPYTIILIX HEYETKO 30HABHBIX 3€PeH IUIarHoKIIasa pasmepoM ot 0,2-0,5 1o
1,5 MM ¥ PaBHOBEJIMKHUX 3epeH am(uboia, NIEOXPOUPYIOLIEr0 OT
TEMHOI'0 3eJ€HOBaTO-romy6oro eeta o Ng 10 CBET/IOro cepoBaTo-kel-
toro no Np. AM¢$HO0I HaNONOBHHY I MOJHOCTHIO 3aMEIICH CEpOBATO-
6ypbiM 6HOTHTOM, 06pasylomuM 4yemyHxy BenudnHoit 0,5-1,0 MM,
OpHEHTHPOBAHHbLIEC MAPAJLIENbHO THeHcoBaTOCTH Mopod. XapaKTepHo
obunpe MarseTuta (1o 5 %) B BUjie HENPABIIBLHBIX H H30METPUYHBIX (Ky-
6udecKux) 3epeH BeNHIuHoH 2o 0,7—1,0 MM, HHOTIa OKPYKEHHBIX KaeM-
kamu cdena. CeH obpasyeT ¥ MHOTOYHCIEHHEIE CAMOCTOATEIbLHbIE
3epHa pasmepoM 0,2—0,4 MM. B aKIIECCOPHBIX KOITHYECTBAX IPUCYTCTBYIOT
NpHU3MaTHUECKHE KPHCTALIb anaTuTa AnmuHol no 0,4 MM. BropuuHsie
MHEEpaJIbl IPEACTaBICHBI SMHAOTOM, XJIOPHTOM, KaabluToM. CTpyKTypa
NOPOJ PEJHKTOBAs NPH3MATHYECKH-3epPHUCTA.

[To MMHEpaJibHOMY COCTaBY CpedHl aroayaba30BhIX CIAHLEB pasiiu-
YaoTCid MEJIKO3EPHHUCTHIE HEYETKO mojiocuarsie amdubon-6uorut-nia-
THOKIIa30Bble, GHOTHT-IUIarHOKIa30BbIe, KBapIi-TLIarHoKIa3-3nua0T-0Ho-
THTOBBIE H KBapU-3MHI0T-aMpubosnoBeie ciaHupl. AMudoI-6noTHT-
TUIArHOKIIa30Bhle CNAHI(I HMEIOT THH3OBHIHO-TIONOCUATYIO TEKCTYPY U
COCTOAT H3 JIMH3 3NMHUA0T-aM(pHO0I-OHOTHTOBOrO COCTaBa C OOHIBHEIMU
3epHamu cdeHa pa3MepoMm A0 2,5 MM H JIHMH3 TOHKOMO3aHYHOTO
TIaTHOK/Ia3a C IPHMECHIO KBapla. TOHKO3E€pHHCThIE SNUAOTCONEpKa-
IMe 6HOTUT-ILIATHOKIA30BhIE CITAHIIBE! 00pa30BaHbl HEMPABWILEHO-PH3-
MaTHIECKUMH H OKPYTIHIMH (6acTHYe CKUMH) 30HAALHO YracarIuMK
3epHaMH Ilaruoxiasa pasmepom 0,2-0,4 MM, cybnapauieIbHO OpHEHTH-
poBaHHBEIMH denrylikamMu Onotura (oxosio 30 % obvema mopoxn) H
MHOTOYHCIEHHBIMH 3epHaMH cheHa BeTnuMHOH 1o 0,5 MM M MarHeTHra,
HHOIZa Mo KpasM 3ameweHHoro cdeHom. Keapu-mmarsoxias-3nuaoT-
OMOTHTOBBIE CIAaHIbI COCTOAT U3 CYOIapaUIeNbHO OPHEHTUPOBAHHbBIX
qeiyl senerHoBaro-Gyporo 6HOTHTa, HACTHYHO 3aMELICHHOrO CBETJIO-
3€JIEHBIM XJIOPUTOM, U PACIOJNIaTAOIIUXCS B IPOMEXKYTKaX MEXKIY HUMH
Menkux (0,1-0,2 MM) 3epeH WM arperaToB U3 3—5 3epeH KBapiia | Ioji-
HOCTBIO M3MeHEHHOro rmarnoknasa. Ha ¢doHe 3Toit Maccel pa3BHUTH
OOHIBHbIE 3epHa M MPH3MATHYECKHE KPUCTAIUIBI SMUI0Ta PA3MEPOM 10
0,4 MM, a Taxke HeNpaBMIBHON, CHTOBHIHOM GOPMBI 3epHA MAaTHETHTA
Bemaunoi 0,5-1,5 MM (oxoio 5 % nopoasr). Keapu-sminor-amrubosobsie
CIaHUB] COCTOAT U3 CyOM3OMETPHYHBIX, HENPaBIIbHBIX, HENPaBIILHO-
Nipu3MaTHYeCcKMX 3epeH 3eneHoBaTo-ronyboii (mo Np cBemio-xkenToit)
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poroeoit o6mankH pazmepoM 0,2-1,5 MM (okono 40 %), npUMepHO pas-
HOTO' KOJIMYECTBA NMIO0TA B BHE HENPABWIBHBIX 3€PEH BEIHYHHOMH N0

0,5 MM, uaorzaa 1,5 MM 1 ToHko3epructoro (0,1 mm) ksapua (5-10 %).
XapakTtepro o6uire MarHeTHTa (10 5 %) B BUIE PABHOMEPHO PaCCEAHHBIX
no nopone Meaxux (0,1-0,2 MM) 3epen.

MuHepasnbHbie TIapareHe3sncs Mopof BOJIXBHHCKOIO KOMILIEKCa
(omroknas-anae3uH + porobas oOMaHka + 3OHAOT + KBApH) CBUACTENLCT-
BYIOT 0 MeTaMopdH3Me HX B YCJIOBHAX HU3KOTEMIEPATyPHOH CTYIEHH
snugor-ambubonnTooit danun. XapakTepHO IIHPOKOE Pa3’BUTHE
wiaruofacTesa, BHPAKAIOMErocsd B YaCTHYHOM (IO KpasM) WIH 1OJl-
HOM 3aMELICHHH MIEPBUTHOTO MIaTHOKIIa3a ONHroKiIasoM Ne 25-28 ¢
OJHOBPEMEHHBIM YKPYHHEHHEM DaHHHX KPHCTaLIOB H 00pasoBaHHeM
Ha UX MECTE OKPYITILIX 3epeH C 30HaNbHO-00JIauHbIM yracaHHeM, Npak-
THYECKH JIMIIEHHEIX ABOMHUKOBOIO cTpoeHus. IloMumo nrardobnacresa
MOpPOILI OABEPIITHCH GHOTHTH3ALMH, @ MECTaMH M KaJMIINaTH3aIHH,
ocofenHo0 BOMM3M KOHTAKTOB ¢ rpanuronigami. B mpenenax BoGoBHAH-
CKOTO BEICTYIIa MeTaguabas3bl HHTCHCHBHO PacCIaHIIOBaHEL

APTEJIOBIWUHCKHI KOMIUIEKC

ApreoBIMHCKHI KOMIUIEKC IIPEACTaRIEH NPEUMYIIECTBEHHO NOPO-

OaMH MapuT-yAbTPaMadHUTOBOTO COCTaBA, KOTOPHIE OBLIM BBIAENCHEI
A.B. YepHaxoBckuM ¢ coaBropamu (1981) B camocTOATENBHLIN HHTPY3HBHbIH
KOMIUIEKC, HAa3BaHHBLA aprenoBckuM. HazBaHne KOMIUIekca H3MEHEHO B
COOTBETCTBHH ¢ Ha3BaHHEM HACEJICHHOTO TyHKTa (4. ApresjoBIIHHA,
Crynxwuit paition, Munckas obnacrs), rae OypossiMu ckB. Ci 28 u Ci 46

' mepBOHAYANBHO OBUINA BCKPHITH YIETpaMadiueckue noposl. BemecTsen-
HBIH cocTaB 1 06beM KOMIUIEKCA YTOYHEHBI 10 HOBLIM JaHHBIM, IONTY-
yeHHsIM Benopycckoif reonoropa3senosHoi sxcnemuuueii B 2000-2003 rr.
(reonoru B.JI. Koxun, U.H. Koxnna).

Mag¢ur-ynerpamaduieckue NOPOAbE CIAraloT HHTPY3UBHBIC MACCHBEI,
KOTOpEIE BCKPHITHI BYMA IECATKAMH CKBaXXHH Ha BoGoBHstHCKOM morpe-
GEHHOM BEICTYIIE KPHCTAJUIMIECKOTO (yHIaMEHTa H TPEMS CKBAKHHAMH
B Qynnamente ITonecckoif cemnopunbl. IIpeanonaraercs, yro Ha bo6os-
HSHCKOM BLICTYNE OHH 00pasyloT Naiikoo6pa3Hoe Teno NpOTHXKEHHOCTHIO
1o 15 kM, uMeromiee cioxHoe (MHorogasHoe?) crpoenue (cks. Cu 10, 28,

37,46, 42, 636, 637, 645, 646, 650). K cesepy ot Hero pacnosaratores Jler-

KoBIuHCKkHH (ckB. Ci1 5791, 580, 581), I'mwmnxkwuit (cks. Cu 576, 583,
5831) u Kopaynosckuii (ckB. Cu 631) MaccHBbI HEBBIACHEHHOH $HOPMBI
(puc. 3). Ha TTonecckoif cemnobune, o nanHeiM B.I1. Jamkesiua (Kop-
HWIOB U 1., 1982), yneTpaMaduTs! cnaraloT TP MacCHBa CyGU30METpHY-
Ho#t (pOPMBI, KOTOPBIE TT0 MECTOHAXOXKAEHHIO BCKPLIBIIMX X CKkB. K 1, K 2
u K 3 Moryt ObiTh Ha3BaHBl COOTBETCTBEHHO Slnouckum, CynmieBckumM
1 TonopyHuKHM.

BMemanmaMy TOpoIaMi YIbTpaMahHToB SBISIOTCA TPAHHTOMIEI
MHKAIIEBUUCKOTO KOMIUIEKCa, IUIarHorHeiichl 1 MUTMaTU3HpPOBAHHLIE
rHedcsl aMpuGonHT-rHeiicoBoro xoMmiekca. Maccusbl MaduT-ynsTpa-
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Ma(UUYECKHX ITOPOJ PAcnoNaralOTCa B Npefenax eAnHOH, BRISBIAEMOil
no reoGpU3HIECKUM TaHHBIM JMHEHHOM! 30HH!, NIPOTATHBAIOLIEICS no
IMArOHAIH C l0ro-3anajia Ha cesepo-pocTok benapycu. Io Haseanmo
panHOMY A.b. HepHAX0BCKMM OTpe3Ky B cpellHeil 4aCTH 3TOii 30HSI, oné
nazpaHa Crapuukoii (cM. puc. 1).

BOBPACTHOE HOJIOXEHHE nopon apreoBIMHCKOTO KOMILIEKCA OMpe-

. ge/iIETCS TEM, YTO OHHM, pacrojiarasick Cpeiy pasrHeHCOBAaHHBIX Tpagy-

TOH/IOB MHKAIIEBHYCKOIO KoMIUTexca (Bospact 1970+15, 1982426 Mim ner;
1Llep6ak 1 Ap., 1990; buGukosa 1 1p., 1995), He NoABEPKEHBI pacCaHLEBa-
HHIO H ABJIIOTCA, O4€BHAHO, Oonee mo3auuMu oGpasoBanuaMu. B crorwo
ouepelib, OHH CPE3AI0TCA CyOIENOUHBIMYU TPAHMTOMAAMH 6060BHIHCKOTO
KOMIUIEKCA, CHHXPOHHOTO 110 BpeMeHH (OPMHPOBAHHS KHTKOBHICKOMY
¥ KOPOCTEHCKOMY KoMIuiekcaM (Bospact 1875-1820 mum siet; I'panutonn-
uele ..., 1984; Ulepbax u 1p., 1990), T. €. chopmupoBanuch B HHTepBase
npuMepHO 1970-1875 mau net nasan. A.B. UepHsixoBekHii ¢ coasTopamu
(1981) comocTtasmsur HX ¢ MaduT-yabTpamMadIeCKHMH mopoJaMhn Ma-
MOHCKOIO KOMIUIEKCa I0r0-BOCTOYHOMH 4acTH BOpOHekCKOro KpucTaumyec-
KOro MaccHea, Bo3pact kKOoTopeix 2080+15 man ner (Uepusiios, 1994).

[ETPOI'PAOHUYECKAS XAPAKTEPHCTHKA. Tloposs! apreNoBIIHHCKOTO
KOMIUIEKCA MMEIOT, KaK IPaBHJIO, MAaCCHUBHYIO TEKCTYPY H HHOTZA XOpOIo
COXPAaHUBINHECS NEPBHIHbIE WIH PETMKTOBbIE MAMaTHYECKUE CTPYKTYPEL
XapakrepHa UHTeHCHBHAA aM(ubonm3anus, a Hepeako (GIOromUTH3aANN
¥ GHOTUTH3ALKA [IOPOJ, YTO B 3HAYMTENBHOM CTENEHH 3aTyHICBLIBAET HX
HCXOIHBIH MHHEPAbHEIH COCTaB, KOTOPHIH, CYAA 110 HEM3MEHEHHBIM
Pa3HOCTAM, BeChbMa HENOCTONHEH. Tak e H3MEHYHBEI MOPOMLL M B
CTPYKTYpHOM OTHOIMEHHH. CornacHo KiaccuPUKALMM MarMaTHdecKuxX
nopoy (Goratukos u zip., 1987) B cocTase aprenoBMUHCKOr0 KOMILIEKCA
pa3UYarOTCA: POroBOOGMAHKOBBIE MEPHIOTHTHI, OJIMBHH-POTOBOOGMAHKO-
Bbl¢ IHPOKCEHUTHI, TOpPHOMEHANTH! ¥ raGOpouas:. [IpuueM cpeaum nocnen-
HHX BBIAEIIAIOTCA KPYIHO3EepHHCTRIE aM(ubonosbie (amMpuGoTH3IHpOBaH-
Hbie?) rab6po, ABHO CBA3aHHBIE C YIbTpaMaQUYECKAMHM MOpPONAMH H
MMEIOIHE C HUMH IIOCTCIIEHHEIE IEPEXObl, § MAarHETUTCOAEPKAIINE
CpeHe3epHUCTEIE TaG6po U rabOpo-NONMEPHTHI, OTAHYAIONIMECS OT HUX
110 XMMHY€CKOMY COCTaBY H OTHECCHHBIE K aprelIOBUTMHCKOMY KOMILIEKCY
YCIOBHO BBHAIY TECHON MPOCTPAHCTBEHHOH CBA3U C OCTAILHBIMH HOPO-
Aamu. CBoeoOpasHEIME [0 MHHEPANBHOMY COCTaBY M CTPYKTYypeE ABNS-
oTCs MUKporab6po-nopgupHTs, TArOTEIOMME K yIbTpaMaduTam.

Pozogoobmankossie nepudomumer — TeMHblE 3eNEHOBATO-CEpHIE,
TEMHO-Cephbie MaCCHBHBIE PA3HO3EPHHICTBIE IOPONEL, COCTOAIINE M3 TICEBA0-
MOp}03 BTOPHYHBIX MHHEPAIOB MO ONUBHHY (50-60 %), ampubona (38—
45 %), BO3MOXKHO, IMPOKCeHa. B aKLECCOPHBIX KONMUECTBAX B HHX BCTpe-
HaeTcst pynusid Munepan (no 0,5-2,0 %) u enuHMYHBIE 3€PHA allaTHTA.
Broputnbie MuHepaisl pencTaBIeHb! GOYTMHIHTOM-HIIHHTCHTOM, cep-
NEHTUHOM, XJIOPUTOM, TasibkoM (?), kapGoHaTOM.

IlceBnomopdo3sl MO ONUBHHY NpeEACTaBleHbl CyGH30METPHUHBIMY,
OKpyIJIbIMH, U3peaKa INECTHYTONBHBIMHU 3epHaMH pa3mepoM ot 0,5-2,0 no
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Puc. 3. Cxemarudeckas reojoruyeckas kapra Benemunckoro yyacrka Cra-
PHLIKOM 30HBI pa3jioMOB. 1 — nop@HPOBHAHEIE KBAPLEBHIE CHEHUTHI W [PAHHTHI
6000BHAHCKOTO KOMILIEKCA HH)KHETO NpOTepo3os; 2—6 — mMaduT-yasTpamadu-
YECKHE MOPOJBI aprelOBIIMHCKOTO KOMIUIEKCA: 2 — MEPUAOTHTHI, 3 — MHPOKCE-
HHTHI, 4 — TPEMONHUT-CEPNEHTHHOBBIE, PIOrONHT-POroBOOGMaHKOBO-TPEMOJTH-
TOBBIE, GHOTUT-TPEMOJIHTOBBIE MOPObI, 5 — ropHONEHAMTEI, 6 — rab6po; 7 — rpa-
HUTHl U 8 — rPaHONMOPHTH H AHOPHTH MHKAWIEBHYCKONO KOMIUIEKCA HHIKHENO
NpoTepo30s; 9 — GHOTHTOBBIC TIArHOTHENCH M IPAHWTOTHENCH OKOJIOBCKOMH Ce-
pum (?) Bepxuero apxes; 10-11 — rpanmupr: 10 — reonoruueckue, 11 — daumansubie;
12 — pasnomsi; 13 — 30HBI paccHaHLICBaHUA U MIJIOHWTH3ALMHA NOpox; 14 — mecto-
NOJIOKEHHE H HOMEPA HEKOTOPBIX CKBaXHH, BCKPHIBIIMX MOPOAbI APre/IoBIMHH-
ckoro kommekca. LIndpsl B kpyxkkax: 1 — AprenoBmuHCKoe AaifkooGpasHOe Tejo,
2—4 — maccussl: 2 — Kop3yHoBcku#t, 3 — JleTkoBmMHCKHH, 4 — THATHUKHIL.

4-5 MM ¥ KpYNHBIMH HENPaBUIbHON (OPMBI CKOILUIEHMSMH, 00pa-
30BaHHBIMH 3€JIEHOBATO- H JKEJITOBaTO-0yphIM BEIIIECTBOM THIIa OOYIIMHIHTa-
MIUIMHICHTA, PEJIKO KPHMITTOYEITy4aTeiM GecBeTHRIM TabkoM (?). I'py6bie
H3BWIKCTHIE TPEIIMHBI H KpaeBhIe YaCcTH 3€PEH 3aMeNIeHs! O1eqHo-3¢ee-
HBIM CEpPIICHTHHOM M XJIODHTOM C NMPUMECHIO MBUIEBATOrO PYAHOTO
MHHepaJia.

Amoubon npencrasieH ABYMs pasHOBHAHOCTAMH. [IpeoGramaioT
o4eHb KpynHsle (10 1,5-3,0 cM) deTko orpaHudeHHbIe 3epHa MouTH 6ec-
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{BETHOTO CO c1abbIM 3€JIEHOBAThIM OTTEHKOM aM(pubona u3 psina Tpemo-
ATa-aKTHHOIHTA, ONTHIECKH OTPULATENbEbIE, C 6osbmuM yriom 2V,
conepKalie MOAKHINTOBBIE BKIOYEHHMA NCEBAOMOP(O3 110 ONHBUHY.
B6NMA3H HIX B ampubone HabMONAIOTCA TPEUIMHBI, PaJHAIEHO OTXONSATIHE
OT OJIMBHHA M 3alOJHEHHbIE XJIOPUTOM. JIpyras pa3sHOBHIHOCTh aMu-
Gona — MEKUe OeCIBETHbIE HENPABIIbHbIE, KOPOTKO- U JUIMHHONPH3MATH-
geckue 3epHa BenuduHo# ot 0,08-0,10 10 0,6-2,0 MM ¢ XapakTepHBIMH
3aHO3MCTHIMH U LIECTOBATHIMH OKOHYAHUAMH, A TAKXkKe UX CPOCTKH,
BKIOYEHHBIE B KPYIIHBIE 3€pHA IEPBOM pasHOBHUAHOCTH. MHOrna B HEUX
PECYTCTBYIOT MHOTOYHC/ICHHBIC TOUCYHBIC H MBLICBH/IHEIE BKIIOYCHAS

yIHOTO MHEHEpana. BosMoXHO, Menkue 3epHa aM(HGONa MONTHOCTHIO
3aMeCTIIM MOHOKIMHHBIH MUPOKCEH. PynHbINM MHUHEpas IOMUMO IbLIe-
BUIHBIX BKIIOUEHHH B aMuGone obpasyet 6onee kpymmbie (10 0,1-0,2 Mm)
3epHa 1 6eCHOPMEHHbIE BbIENEHNS N0 TPELMHAM BHYTPH TICEB/IOMOP(HO3
10 OJHBHHY.

CTpyKTypa NOpOJi CPeIHE-KPYITHO3EPHUCTask PE/IMKTOBAs NOAKIINTOBAS.
[lepurOTHTEI B GONBLIMHCTBE CJTy4aeB HHTCHCHBHO M3MEHEHBI M MPEB-
pallieHbl B XJIOPHT-TPEMOJIAT-CEPIICHTHHOBBIE U XJIOPAT-(IIOrONHUT-Tpe-
MOJHUTOBEIE TIOPOJIBI, B KOTOPHIX HE COXPAHWINCH HY NEPBUYHBIE MHHE-
pajibl, HA TIEPBUYHBIC CTPYKTYPBI.

Xnopum-mpemonum-cepnenmununossie nopodel. OCHOBHYIO MaccCy
3TUX [TOPOJ COCTABIIAET CEPIICHTUH C XapaKTEPHOH NETeNE9aT0H CTPyK-
Typoii. Ha ero ¢one BELIENAIOTCS HENPABUILHOM (HOPMEI yIacTKH pas-
MepoM 10 1-2 MM, COKEHHbIE TOHKOUTONBIaThiM 6ECIBETHBIM TPEMO-
satoM. [IpHCYTCTBYIOT IiBa THIIA XJIOPUTA, PA3BHBAIOINMECH, II0-BUIUMOMY,
0 TPEMOJUTY: OECLBETHBIN KIMHXJIOpP C CEpOBaTO-0ypoii aHOManbHOM
uHTep(epeHIMOHHOH OKpackoit 1 Gonee no3aHui — nennuH (?) ¢ pHo-
JIeTOBO¥ aHOMaJIbHOM OKpackoil. B mopone paccesHbl MENKUE 3€pHa
MarHeTUTa HemnpaBWIbHOH ¢opmbl. ITopoabl paccedeHs! TOHKHMH BeT-
BAIVIMUCS TPELINHAMH, 3alOJIHEHHBIMU TOHKO3E€PHUCTHIM KapOOHATOM.
Ha otnenpHBIX ygacTkax MOpojbl OKBapLIOBaHbl — MPOHM3AHbBI MHOI'O-
YHCICHHKIMY XWIAMH KBapla, AMEIOMMMH MECTaMH PEJUKTOBOE KOH-
LEHTPHYECKU-30HATIBHOE CTPOECHHE.

Xnopum-gnozonum-mpemonumogsle nopoOdst COCTOAT U3 NPUMEPHO
PaBHOTO KOJIMYECTBA KpyIHOYelyidaroro (10 3 Mm) ¢uioronuta (Ng — TeMHO-
XenThIi, Np — noutu 6eclBeTHBIH) H 6eCLIBETHOTO CITyTAHHO-BOJIOKHHUCTOIO
TPEMOJIHTA, N0 KOTOPHIM Pa3BHBAETCA XJIOPHUT, MMEIOLIHMI TyCKI0-(HOmIE-
TOBLIE U IPA3HO-0ypoBaTO-cepbie HHTEP(EPEHIIMOHHBIE OKPacKH. B 1eHT-
PANBHBIX YacTAX KPYIHBIX KOPOTKONPU3MAaTHYECKHX 3€pEH TPEMOJIHUTA
CONEPIKUTCSE OOMITbHAS BKPAIUIEHHOCTh MATHETHTA, Kak Obl O4epuMBaIOIIas KOH-
TYPbI TIEpPBHYIHBIX MUHEPAJIOB (BO3MOXHO, OIMBHHA). KpoMme Toro, marxe-
THT NPUCYTCTBYET B BUIE 3€PEH HENMpPaBUWIbHON M KyOudyeckoi (opMBI.
B akneccopurix komuecTsax BeTpeyaercs anarut. Mi3pesika npuCyTCTBYIOT
CKOIJIEHUs] TOHKO3€PHUCTOTO OXKeJIe3HEHHOTo KapOoHaTa M KBapua.

Onugun-po206006manKo8vie NUPOKCceHUumsl — TOPOJBI 3€I€HOBATO-
Y€PHOro 1BeTa, pa3HO3EPHHUCTHIE, MacCHBHBIE. [JIaBHBIMU MOpooobpa-
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3YIOWIMMH MHHepaJlaMH B HHX SBJIAIOTCA MOHOKIMHHBIA (10 40 %) u
pom6uueckuit (10-15 %) mupoxcensl, omuun (10-20 %) u porosas
obmanka (10 50 %), pyaHble — MaTHETUT, NHPPOTHH, HILMEHHT, BTOPHY- .
HbI€ — TPEMOJMT, HATHHICHT-OOYJIMHTHT, CEPIIEHTHH, (IOTOMHT.

MosoknuHHBT mHpokcer (Ng-Np=0,026; ¢:Ng=46°) npexncTapien
Cy6M30METPUIHBIMH, HENPaBUIbHO-NPH3MATHICCKHMH GECUBETHHIMU
3epHamu BeM4HHOM 0,3—3,0 MM, Ha OTHE/IBHBIX yYacTKax 06pasyiouuMy
MOHOMHHEpaIbHbIE ALTOTPHOMOP(hHO-3ePHICTLIE arperaTel. PoMOu-
YeCKMii MAPOKCEH BCTpeuaeTcs 0OBIMHO CPEliM arperaToB MOHOKIMHHOIO
IMpOKCeHa B Buze 3epeH pasmepom 0,5-1,0 mm, perxo 10 3,0 MM, Gecuper-
HBIX, HHOIIa co craboif po3oBaToll HHTEpHEPEHIMOHHON OKpackoi mo
Np. KpymnHbie 3epHa cOlepKaT HOMKWIHTOBBIE BKIIOICHHA MOHOKITHHHOTO
rmpoxcena. OnusuH (Ng=1,720; Np=1,690) npeacrarieH OKpYIILIMH HIH -
HENpaBWIbHOH (OPMBI TPYOOTPENIMHOBATEIMU GECLUBETHHIMH 3€PHAMH.
pasmepoM 0,4-2,0 MM, pexe 1o 4,0 Mm. ITo TpemuHaM B HUX pa3BUTHI
CEPHEHTHH W TOHKO3EPHHCTEIH PynHbIH MuHepan. OObIYHO Xe 3epHa
OJIMBHHA MO KpasM WIH IIOJHOCTHIO 3aMCIIEHH! 3€NICHOBATO-6yphIM
BTOPUYHBIM MHHEPAJIOM THIIA MJUIMHICHTa-G0yHHIHTA. :

Porosas o6MaHka 611eJHO-3€JIeHOro 1IBETa, MouTH OecliBeTHasd, Ha OT-
JeNbHBIX Y4aCcTKaX COCTABJIAET IO MOJOBHHEI 06beMa MopoIkl, 06pasys
kpymsble (5—10 MM, uHOTAa Golee 2 ¢M) HENPABUILHO-CYOH30METPHYHbIE
3epHa, COJEpKalne MHOTOUHCIICHHEIE MOHKUIHTOBBIE BIUOUCHHS 1K~
POKCEHOB ¥ OJIMBHHA. BeTpeyaloTes Takoke KCeHoMOp(QHBIE 3epHa, pac-:
HoaraloiHecs MexKIy 3epHaMH IMUpoKceHa. Baoms mnockocrel cnaiitoctd
B porosoli o6MaHKe HPHUCYTCTBYIOT TOHKHE TUTACTHHYATHIE KPHCTAJLILE

" pyaHoro Musepana. ITo porosoit o6Manke pa3sBUTHL pelKue YelyHKH
tnoronuTa BenM4MHOHA OKoj0 0,5 MM. MarHeTHT BCTpedaeTcs B BHIE
MesKHX (mo 0,2 MM) OKDYITIBIX U HEIIPABIWIBHBIX 3€PeH, Oorec-MeHee pas-
HOMEPHO paccesHHLIX 1o nopofe. CTPYKTypa nopon MEHAETCS B 3aBUCH-
MOCTH OT MHHEPAIBLHOTO COCTaBa: Ha YJacTKax ¢ NpeobnaaaHueM MHpo-
KCEHOB — aJUIOTPUOMOpQHO- UK THNHAKOMOPQHO-3€pHUCTAA, 4 HA
y4acTKaX pa3sBUTHA POroBoii 0OMAaHKH — NONKIIHTOBA.

Tak e Kak HepHIOTHTHI, MHPOKCEHUTHI MOABEPINHUCE BTOPHIHBIM
M3MEHEHUAM U HEPE/IKO TPEBPAILEHs! B KPYHNHO3EPHUCTRIE grozonum-
mpemonum-po208006Mankoesie nOpodwl, cocrodmpe Ha 85-90 % u3
am¢pu6oia U NOAIHHEHHOTO KOJIHMUECTBA (OTOMHUTA M XJIOPHTA.
AM(puOOI npeaCTaB/IeH HENPABUIBHO-NMPH3MATHYECKMMH KPHCTALIAMH |
poroBoit o6manku pasmMepom ot 0,5-2,0 mo 7,0 MM, IWieoxpoupyrontei
oT 6iieHO-3eeHoTro 1BeTa HO Ng 0 CBETJIOrO 3€/IEHOBATO-XKEJITOrO 10
Np, 4 3aMelAMUMH €€ N0 KPasM HIH MOJHOCTBIO pajHaibHO-
JAyYUCTHIMH M CIyTaHHO-BOJOKHHCTHIMH arperataMu OecUBETHOrO
tpemonuTa. OJIOTONUT pa3BUBaeTcs no amoubony B BUAE eyl
HENpaBWIbLHOH (HOPMBI, MICOXPOHPYIOMIMX OT 3€JIEHOBATO-XKEINTOr0
nseTa A0 OJenHO-KEeNTOro WiH nmoutd OecupeTHBIX. o Kpaam H
TPEIVHaM CHafiHOCTH B (JIOTonnTe PasBUT CBETJIO-3EJCHBIA XJIIOPHT
(xnuEXA0p?) C ONHBKOBO-CEpOii HHTEpEPEHIHOHHON aHOMaNnbHOH
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oxpackoii. CTpyKTypa Nopoi alioTpHOMOP(HHO-3epHUCTas, TEKCTypa
MaccHBHas. F o

TIMpOKCEHUTHI YACTO paccedeHbl TOHKUMH (OT 5-7 cM 10 mepBbix
METPOB) NPOXHUIIKAMH [UIATHOTPAHUTOB H MHKPOKJIMHOBEIX JICHKOTrpaHu-
0B, BOJIU3H KOTOPbIX OHH CMEHSIOTCA HEpABHOMEPHO-3¢PHUCTHIMY fLia-
[HOKIA3COAEPKALUMMH TOPHONEHIHTAMH, TTEPEXOLAILIMH JATEe B KPYIIHO-

. 3epHHCTBIE MEJaHOKpaToBble ampuboIoBbie raGOpoOUaLL.

Topubnenoumsr (cks. Cu 10, 27, 37, 42, 46, 5831 1 1p.) — MaCCHBHBIE
TeMHbIC 3€IEHOBATO-YEPHBIE NOPO/bI, JOBOJILHO OJHOPOIHBIE MO COCTaBY
H CTPYKTYpe, cocToammue u3 amdpubona (80-90 %), 6uotura (10-15 %,
p6ma31 KOHTAKTa ¢ rpasutamu 10 20 %), mnarnoknasa (1-10 %), akueccop-
HBIX MHHEDAJIOB — MarHeTHTa, IHPHTA, anaTurta, cheHa H BTOPUUHBIX —
XJIOPHTa, KBaplia, KalbIuTa.

Amdubon npencTaBieH 3epHAMH HENPaBHIBHO-CYOH30METPHIHOI,
HEMPaBWIBHO-TTPH3MATHYECKOH (hOPMBI pasMepoM HO 5-7 MM, IUIEOXpOH-
PYIOIIMMH OT CBETJIO-3€JIEHOI0 ¢ roiy00BaTEIM OTTEHKOM IiBeTa 1Mo Ng
10 CBETJIOTO XeNTToBaTo-3eiexoro 1o Np; Ng-Np=0,023-0,024; c:Ng=0,17—
0,19. Berpeuarorest npocteie ABOHHUKH. AMGBOO0I CONEPKAT MHOTOYHC-
JeHHBIE BITIOYEHYA PYAHBIX MUHEPAJIOB B BUZE MENFHANIINX TIHLTEBATHIX
3epeH, TOHKHX IUIaCTHHYATHIX KPHCTAJIOB, NPHYPOUEHHBIX K TPEUIHHAM
caifHocTH, ¥ MenKHX (20 0,1-0,3 MM) OKpYIIIBIX 3€PEH, TaK 4YTO B IPOXO-
IUIEM CBETE BBIITIAAUT TEMHBIM 3ejieHoBaTo-cephiM. KpynHsie 3epHa
ampubona yacTo npeobpazoBaHbl B MEJIKO3EPHHCTHIN arperar pasHo-
OPHECHTHPOBAHHBIX KOPOTKONPH3MATUIECKHAX WIH NPUIMATHYECKUX KpH-
CTaJUI0B, HE COJEPKAINUX PyIHOI BkpatuieHHOCTH. MHorna Habmonaercs
YacTHYHOE (MIATHAMM) MITH 10 KPasM OCBETIIEHHE OKPACKM KPYIIHbIX aM-
(pH6ONOBLIX 3epeH O NOYTH GECIBETHOM C OMHOBPEMEHHEIM BO3PACTAHHEM
BenM4HHB nBynpenomienus 1o 0,030, ofycnoineHHoe, O-BHAUMOMY,
passurtHeM tpemonuTa. Kpome toro, no am¢pubony pasBut OHOTHT
3eneHoBaTo-6yporo 1BeTa (1o Np OnexHo-KeiThi, HO4TH GecliBe THbi)
B BUMIE peikHX yelryek pasmepoM 0,3-2,0 MM, uspenxa no 3,5 MM, win
MeIKOIe Ny uaTeIX arperaros, claraloliMx HHoraa ao 50 % moinanu
ampubonoBEIX 3epeH. B GHOTUTE NPHCYTCTBYIOT 3€pHa MarHeTHTa M
TOUEYHBIE BKITIOUEHUA W HeNpaBWIbHOH $HOpMEI 3epHa cheHa pasMepoM
0,05-0,10 MM, OKpyXeHHBIE TeMHO-0yPBIMHU IUIEOXPOUYHBIMH OPEOAMH.
Mecramu 6uorur mo xpasm 3aMemeH GecUBETHBIM, yHaCTKaMM SpPKO-
ronyGoBaTo-3eEHBIM XJIOPHTOM C TYCKIIOH (hHOseTOBO-cepoil uuTepde-
PE€HIOHHON OKpackoil.

Tlnarnoxnas (1aGpanop) BCTpeYAeTCA B BUAE PEAKMX KCEHOMOP(PHBIX
H BENPaBUJILHO-IIPHU3MATHYECKHX 3€PEH BENIHYHHOI JI0 2,5 MM, CIOXHO
CHBOHHHKOBAHHBIX, WIH B BHJIE TOHKO3EPHHCTHIX MO3AMYHBIX arPEraToB
PasMepom 0,5-3,0 mM. MHoraa B mnaruokiiaze NpuCyTCTBYHOT BPOCTKH
aMdubona U MHOrOYHCIIEHHBIE OKPYTIIbIE BKJIOYEHUS KBapla. Maruerwr,
TIOMHMO TOHKMX BKJIIOMeHUH B ambubosne, IpUCyTCTBYET B BUAE PEAKHX
HenpasunbHOM opMbl 3eped BeauunHOH no 0,3 MM. Cnopanudecku
BCTpedaroTcst OKTasIpUdeckue, KyOHueckHue W HEeIPaBUibHble 3epHa NH-
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pura pasMepoM 0,2-0,8 MM, 06BIYHO aCCOLMHMpYIONIHE C GHOTHTOM.
ATIaTHT — OKpPYIJIbIE, OKPYIIO-NPH3MATHYECKHE 3ePHA ITHHOM 10 2 MM
HIN TOHKo3epHHCTHIEe arperats! (0,5—1,0 MM) B YIJIOBATHIX NPOMEXKYTKAX
MeXTy 3epHaMH aMulona HIH Ha MX TPaHHULE ¢ Mnarioknasom. Kamnp-
uT o6pa3syeT THE3NOBHIHbIE CKOILIEHHA 10 3,0 MM Mexny 3epHaMu
amubona. CTpyKTypa HOpoA MaHNAHOMOpP(HO-3epHHCTas, HeMaTo6na-
CTOBasd, HA YYaCTKax, OOOTaMEHHBIX TUIArHOKIIA30M, PEMKTOBAs HITH-
auoMopdHO-3epHHCTasA; TEKCTYpa MacCHBHasL.

C yBenHUEHHEM KOJIUYECTBA IU1arHOKIa3a TOpHOIEHINTE! IOCTEIEHHO
TIEpeXONAT B KPyIHO3epPHHCTHIE amgpubonosvie 2ab6po (Cu 37, 42, 583
H JIp.), copepxauye 1o 30-45 % nnarnokasa B Bune CyOH30METPHIHbIX,
HETIPaBUABHO-KOPOTKONPU3MATHYECKHX 3epeH pasmepoM 3,0-5,0 MM ¢
YETKMMH MONHCHHTETHIECKHUMH TBOHHIKAMH M PEAKMMH BKMOYCHUAMH
HroJIFIATHIX KPHUCTANOB LIOM3UTA H ANaTHTa. JiBOHHHKOBOE CTPOEHHE
NOYEPKUBACTCS HHTEHCHBHOH CEPULIMTH3ALMEH OTAENBHBIX HHIWBHIOB.
B HeKOTOpBIX 3epHaX HaOMONaeTCa MATHHCTOE Pa3sBUTHE HECABOHHUKOBAH-
HOTO IUTardoKiasa; OJJHOBPEMEHHO MCYe3aeT CEPHIUT U BO3PACTaeT Ko-
JIMYeCTBO BKMOYeHNH mousura. I1o kpasM K TpemMHaM 3epHa IUIarioKIasa
IpaHy/INpOBaHbl, IIPEBPAILCHE] B TOHKOMO3aH4HBIH arperar ¢ pa3MepaMu
3eper 0,2-0,3 MM, cpenu KOTOPBIX BCTPEYAIOTCA PEAKHE MEIIKHE 3€pHA
amuborna, anarura (o 0,35 MM) WIM TOHKO3EPHHUCTEIE arperatsl (0,6 MM)
anatuta. AMdubon ananorudeH aMmpubdony ropubrenauros. Ilo Hemy
TaxKe pPa3BUBAETCSA 3eNIEHOBATO-Oyphii GHOTHT C TOUEUHBIMU H MEJIKHMH
(no 0,7 Mm) BrmOYenHsME cdena. BeTpedalotes KyOudeckue KpuCcTaulsl
MUpHTA BeAH4HHOM 10 1,5 MM. CTpyKTypa nOpobl KpyNHO3epHHUCTad
a;oTpuoMopdHo-3epHUCTas (raGbpoBast), TEKCTypa MacCHBHAsL

Cpedneseprucmuie Maznemumcooepxcauyue 2abbpo (cks. Cu 10, 46)
COCTOSAT M3 OCHOBHOTrO Iuardoknasa (3045 %), ambubona (55-60 %) n
MardetHTa (10 3,5 %). B aKueccopHBIX KOIMYECTBAX B HUX BCTPEYAIOTCH
ITMPHT M aNiaTHT; BTOPHYIHbIC MHHEPAIIH! IPE/ICTABIICHb GHOTHTOM (10 10 %)

1 kBapueM. [narvoxias (aHxe3HH-11a0panop) NpeCTanIeH IMPOKOTalIMTYa- |
THIMH, HENPaBHIHO-NPH3MATHIECKHMH, HHOTA OKPYIIO-Ta0MUTIaThIMK |
sepHaMu pasMepoM 0,5-3,0 MM ¢ YETKUMH MONHCHHTETHYECKUMH ABO- |
HHKaMH TI0 anbOGHMTOBOMY H Gosee CIIOXKHBIM 3aKOHAM, HHOTAa co cnabo |
BHIPKEHHBIM 30HAIBHBIM yracaHueM. KOHTYpBI 3epeH HepoBHbIe, 00yc- |

JOBJIEHHBIE BPOCTKAMH BTOPHYHBIX MHHEpaNoB (kBapil, 6notut). Huorna

HabIIoaeTcs IpaHy/sIUs 3epeH ¢ IPEBPANICHHEM HX B TOHKO3EPHUCTHIC
(0,2-0,4 MM) rpanobnacrosble arperarsl. AMuG0n 06pasyeT HeNPaBHIBHO- |

npu3MaTHiIeCKue, HENMPaBHIBHLIC, PCXKE YIHHCHHO-TIPU3MATHYE CKHE

3epHa JUTHHOM 10 4,0 MM, IUIEOXPOUPYIONIHKE OT 3eeHoro usera no Ng i
0 CBETJIOFO 3eJ€HOBATO-KENNTOro o Np. OHM coflepiKaT ILTaCTHHYATEIE, |

HETIPAaBWILHEIE, PEXe MbUIEBHAHbIC BKIIOYeHHA MarHeTHTa. ITo amduboy
pa3BUBaeTCs GHOTUT B BHIE YeIyeK BeTHYUHOH 0,5-1,5 MM (ennHIIHBIC
10 2,5 MM), IIEOXpOHpYIOUHX oT OypoBaTo-3e/I€HOro 1iBeTa 1o Ng a0
ceerio-xkenroro o Np. ITo Bcell nopone paccesHb! MHOTOUHMCIIEHHEBIC
HenmpaBWILHON HOpPMBI 3epHa MarHeTHTa pa3mepom 0,1-1,5 MM 1 6onee
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menxue (10 0,3 MM) KpHCTa/UTBl IMPHTA, HACTO OKPY)KEHHBIE KaeMKAMH
MarHeTHTa. ANaTHT IIPEACTaBIeH IPU3MaTHIECKUMH KPHCTAIIAMH BeJIH-
gunoit 1o 0,4 MM U Gonee MeJIKUMH OKPYIIBIMH 3€pHAMH, 3aKIFOYEH-
HBIMH OOBIUHO B IUIarnoxaase. Keapiy BcTpeuaercst B BUIE MENKHX BKIIO-
yeHU# B IUTATHOKJIA3€¢ M HE3NOBHIOHAEIX rPaHOGNACTOBLIX CKOIUIEHHIA.
CTpyKTypa IOpOJA PEIMKTOBAs THNuaMoMopdro-3epaucTast. Ha otrenmsHbix
y4acTKax MOPOMBl KATaKJIa3MPOBAHbl M PACCIAHIIOBAHEI, IIPOPBAHbI
PO HIIKAMH TUIaTHOTPAHHTOB, BOMM3H KOTOPBIX HHTEHCHBHO GHOTHTH3H-
poBaHBl U IOYTH He cofepkar amdubona, HO MIArHOKNa3 B HHX
CcOXpaHAeT YETKYIO IBOHHUKOBYIO CTPYKTYpY, M TaK %€ OOMIIeH MarHETHT.
T'a66po-donepumu amgpubonuzupogannvie (ckB. Cui 641, 645, 665) —
foposibl TEMHOTO CEPOBATO-YEPHOTO LBETA, MENKO-CPEIHE3EPHHUCTHIE,
HEOIHOPO/IHBIE TI0 COCTaBY — OT MEJAHOKPATOBBIX JIO JISHKOKDPATOBLIX.
I'MaBHBIMH MOpPOJ000pa3yIOIIMMU MUHEpaNaMy B HHX fABISIOTCH
wrardoxaas (30-70 %), amdubon (30-55 %) u mardetur (3-4 %), akuec-
COPHBIMH ~ CyIb(uIB (<1-5 %), anatut (MHOrAa 10 3 %), cdeH, LMpKOH,
BTOPMHYHBIMHU —~ GHOTHUT (10 2—15 %), SIHIOT, XJIOPHT, KapGOHAT, KBApIL.
Inarvoxnas (nabpagop Ne 52--55) mpeacrasiien GecnopagouHo
OpHEHTHPOBAHHEIMH TabIHTYATBIMM, HHOTAA HIMPOKOTaGIHTYAaTEIMH,
OXpPYTJI0-Ta0NUTHATEIMH KPHCTAITAMH pasMepoM 1,0-4,0 MM ¢ 9eTKuMH
NOJIMCHHTETHYECKUMH HBOHHMKaMH H cnafo NpOSBIEHHON 30HATBHOCTRIO,
¢ KpPYIIHBIMU Ia30BO-XUIKUMH BrmodeHuaMH (ckB. Cu 641). Huorna on
3aMYTHEH MBUICBUAHBIMH BKIIIOUEHHAMH PYIHBIX MHHEPAIOB H TOHKO-
MroJIYaTEIX KPHCTAILIOB oM3KUTA (?). B 1ieHTpe M 1O TpeiuHaM miarko-
KJ1a3 Clierka NeJUTU3HPOBaH, [0 HEMY Pa3BHTHI peAKHe 3epHa SMUIOTa,
xapbonata. MiHorna Habmogaercs rpaHynsauis ¢ o6pa3oBaHHEM MelKo-
3ePHMCTHIX a/UIOTPHOMOPQHBIX arperatoB Wwiarnokiaza. AM¢Gpuéon — ro-
nyGoBaro-3esicHas poropas oOMaHKa — IPHCYTCTBYET B BHJIE YIUTMHECHHBIX
H KOPOTKHX NPH3M H HENPABUIILHBIX 3€PEH ¢ U3BWIHMCTHIMH KOHTYpaMyl,
C BKIIIOUCHHAMH MEJIKHX JIEHCT Iarioxiasa, MeUIeBHIHBIX ¥ IVTACTHHYATHIX
BbIIEJICHMH pYIHOrO, MHOTAA C OOIIBHBIMU BKIIOYEHHAMH KanejLHoOro
KBapna. PasMepbr aMpuGoNOBBIX 3epeH 00bIMHO KpYIIHEE, YeM IUIATHOKIA3a
(1,0-10,0 mM). B neHTpasIbHBIX YaCTSX OHH HEPeIKO 3aMeLIEHB TOHKO3Ep-
HHCTBIM arperaToM TPEMOJHMTA, a MO KpasM — 3elieHOBaTo-0yphIM Mes-
KoseryitgateiM (0,05-0,80 Mm) 6rotHTOoM. BoTuT B BUAE CKOILIEHRIT (10
5,0 MM) BcTpeyaeTcs M Ha CTHIKAX 3epeH IUIarHOKIa3a H amubona;
COACPKUT TOYEUHBIE BKIIOUEHHS aKHECCOPHBIX MUHEPATOB (cdeH, uup-
XOH). MarHeTuT paBHOMEPHO paccesH M0 MOPOJE B BUAE KCEHOMOP(HHBIX
3epeH (MHOTAA B CPOCTKAX C CYNb(HIAMH) ¥ HX CKOILTEHHI Pa3MEPOM JIO
1,0-1,2 mm, penxo z10 3,0 MM. CynbdumHble MHHEPANH! NPEICTABNEHbI
OKPYMIsIMH, CyOU30METPUYHBIMH 3€pHaMH BenwdHHO# ot 0,05-1,00 no
»5 MM, ANaTHT — YIVIHHEHHBIMA 1 IPU3MATHYECKIMH KPHCTAIUIAMH pasMe-
pom 0,4-0,8 MM, UMPKOH — €XMHHYHBIMH Pa3JIOKEHHBIMH 3€pHAMH (10
0,05 MM), BKIIOYEHHBIMH B aMdubon u 6uoTut. BHOSL XOHTAaKTa MarHe-
mTva ¢ am¢buboroM 1 IIAarHoKIIa30M HHOTNA pa3BUBaeTCs GlenHo-3ene-
HEI] XJIOPHT ¢ CHHEli aHOMAILHOI HHTEP(EPEHLIMOHHOMN OKpackoil. B ymo-
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BATBIX MPOMEXKYTKAX MEXIy 3ePHAMH IUIarHOKJla3a H3peaKa BCTpedaeTcs
kBapll (ckB. Cu 641) B BUIE TOHKO3EPHUCTHIX arperaros pasmepom 0,7—
1,5 Mm.

CrpyKTypa NOpOZ fepexoaHas Mexxay rabopoBoii (kpHCTaIUIEL IJIarko-
Kia3a kopoTkoTabmuryarsie) u oduroBoii (ruiarsokias Gonee unnoMopden,
geM aM¢uboln) ¢ 3eMeHTaMu NOHKUI00(HTOBOI, a Ha ydacTkaX, 060-
raieHHbIX PyAHBIMH MHHEpasiamMH, 61m3kast k cugeponntoBoil. TexcTypa
MaccUBHas, HeUeTKO OPHEHTHpOBaHHas 3a cyeT CcyOmapasiesbHOro
PacIoJIOKEeHH KPYIHBIX YUTMHEHHO-TIPH3MaTHYeCKHX 3epeH ambubona,
HHOTZA IITHHCTAA, 00yCIOBIeHHAA MPHCYTCTBUEM B IIOPOAE HEGONBIINX
(2x5 MM) JIEHKOKPATOBBIX YYACTKOB, CJI0XKEHHBIX MeNKuMH (10 0,5-0,7 M)
CyOM30METPHIHBIMM 3€pHAMH IUIarHOKIIa3a C PaBHOMEPHO pacnpeneseH-
HBIM MEJIKOYeIIyH4aThiM 3eJ1eHOBaTO-0yphIM GHOTHUTOM, TOHKOI BKpaIl-
JCHHOCTBIO MarHEeTHTa M PeiKHMH 3epHaMU 3eieHoro amduboina,
YACTHYHO 3aMEHIEHHOTO TPEMOJHTOM.

Muxpoeabbpo-nopdupumer (cks. Ci 647, 6501) — TOHKO-MeJIKO3€ep-
HHUCTBIE OPOJBI TEMHO-CEPOro, MOYTH YePHOTO LBETa C OYyPOBAaTHIM
OTTEHKOM, MacCUBHEIE, nopdupoBuaHble. MUHEpanbHEIH COCTaB: IUTa-
ruoxnas (40-50 %), MOHOKITHHHBIH 1 poMOHueckuit mipokceHst {15-40 %),
ambpucon (1-18 %, no 30 %), 6uotutr (15-25 %), akueccopHble MHHEDa-
N6l — MAarHeTHT, CYNb(ULI, araTtHT, UUPKOH, BTOPUYHbIE MAHEPAJIEL —
XJIOPHT, HAIUHICHT, JICHKOKCEH, KaJIueBblii nojieBoii mmar, keapu. [Lnarno-
ka3 (aHEe3MH) B OCHOBHOI Macce HOpOANI NpeAcTaBiieH 3epHaMM
HenpaBWibHO-cyOH3oMeTpruuHOi dopMmsl pasmepom 0,1-0,5 MM, Ha
OTHENLHBIX Y4acTKax — Oonee kpymapiMi (1,0—-1,5 MM) TabmHTIaTEIMHU 30-
HaJIbHBIMHA TTOJIMCHHTETHIECKH COBOMHHUKOBAHHBIMH KPHCTAJLIAMH,
BKparuieHHHKH JOCTHTAIOT 3-5 MM, HMeroT Tabnuryatyio ¢opmy, obna-
JAI0T YETKUM MOJUCHHTETHYECKUM IBONHMKOBAHHEM M 30HAJILHBIM
yracaHueM.

InpoxceH NpeACTaBICH KaK MOHOKIHHHOM (AHoncu-reneH6eprur),
Tak ¥ pombudeckoit MomudHkaimeii (13 psana GpOH3NTa-THIEPCTEHA) B BHAE
OecLBETHBIX HENpPaBHILHO-CYOH30METPHYHEIX 3epeH pa3MepoM ao 0,3—
0,5 MM H TPpU3MaTHYECKHX KPHCTALIOB BEMYUHOM 10 2,5 MM. J{jit MOHO-
KITHHHOTO NHPOKCEHA XapaKTepHO NOJUCUHTETHUYECKOEe IBOHHHKOBAHHE,
TIPHCYTCTBHE OOMIIBHBIX TIACTHHYATHIX H HEMPABHIBHLIX 3epeH PYIHOro
MHHepaja, HHOT/A IUlaruokiasa. Hepenko NupokceH YacTHYHO 3aMelleH
pamHajibHO-NYyYHUCTHIM aM(GuO0I0M U3 pALAa aKTHHOIHTA-TPEMOJIHTA.
PoMOuuecknii MIpOKceH 00afaeT YeTKUM ILIEOXPON3MOM OT OienHo-
3eJIEHOBaTOro 10 OGnefHO-po30BOro LBeTa, 06pasyeT rHe3noo0pa3Hbie
CKOIUIEHUA MEJIKHX 3€pEH, YaCTHYHO 3aMElleHHBIX 3eJIcHOBaTO-OyphIM
BOJIOKHUCTO-IJIACTHHYATHIM BEIIECTBOM THIA MIUIMHICATA-60yIMHIHUTA, a
Takxe arperarom OecLBeTHOro niu O1eaHO-3eneHoBaroro ampubona; B
HEKOTOPBIX 3epHaX COMEPIKATCS MbUIEBUIHBIE M IUTACTHHYATHIE BKITIOYEHHS
PYLHOTO BelleCTBa, HHOTAA 30HANLHO Pacnpe/iefieHHEIE.

PasHOMEpPHO B IOPOJE Pa3BHUT XKEITOBATO-KOPUYHEBLIN O crnabbiM
KPACHOBATEIM OTTEHKOM GHOTHT (1o Np CBeTIO-KeITTBIH, I0YTH GeCUBETHDII)
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B BU/E KOPOTKHX M cy1ab0 YIUTHHEHHEIX Yelyek pasmepom 0,2—1,0 mm,
p3penka 10 3,0 MM, C H3BH/INCTBIMH KOHTYPaMH, C MeJTRHalIMU Yepae-
pHAHBIMH CHMIUIEKTHTOBBIMH BPOCTKaMH KBaplia, a TAKKe TOYCYHBIMHU
BKIIIOYEHHIMH aKIIECCOPHBIX MHHEDPANOB, OKPY)KEHHBIX [UIEOXPOUIHBIMH
opeonaMi. PyHEIH MHHepan o6pasyeT BKOYEHHS B MHPOKCEHaX H
HeMHOTOYHCIeHHbIE 3epHa (0,2-0,5 MM) M MX CKOIUICHHS, PABHOMEPHO
paccesHHBIE 10 MOpojie. ANATHT BCTPEYAeTCs B BUJE KOPOTKO- H Y/UTH-
HeHHO-TIPU3MATHIECKHX KpUCTaLIoB Aauuoi 0,05-0,07 MM, pexke 0,15 mm.
Ha CTBIKaX 3¢pEH IUIarHOKIIa3a H TEMHOLBETHRIX MHHEPAJIOB HHOTIA IpH-
CYTCTBYIOT DENKHE 3€pHa KBapla HelpaBHAbHON GOpMbI BeIHIHHOI OT
0,03 zo 0,2 Mm 1 Mexkue (0,03—0,30 MM) KCeHOMOD(HBIE 3epHA KATTHEBOTO
[10JICBOTO LUNIaTa, BOJIM3M KOTOPHIX B [UIATHOKJIa3€e Pa3BUBAIOTCH MHPMe-
KHTBL. :

Crpykrypa HOpOA HopdupoBsasd, rnoMeponopduposas; cTpYKTypa
OCHOBHOii MacChl TOHKO3€pHHCTad amnoTpHoMopdHas, MUKporaG6po-
Basd, Ha OTHENBHBIX YYaCTKaX MENKO3EPHUCTas IPU3MaTHUECKH-3E€PHU-
cras. BKpanneHHNUKH COCTARJIAOT 10 20 % o6peMa OPOmb! 1 [peACTARIEHE
TabNUTYATHIMU 30HATBHEIMM KPHCTANIAMH TUIATHOKIIA3a Pa3MepoM 2,5~
5,0 MM 1 Gonee MestkuMu (10 2,0 MM) — IHpOKCeHa. XapaKkTepHbl CPOCTKU
(mo 2,5 MM) MOHOKJTHHHOTO TTHPOKCEHA, HMEIOILHE KPYIIyio GopMmy, 30-
HAIBHYI0 HHTEP(EPEHUHMOHHYIO OKPacKY H COAEPIXAIUHE N0 KPako ILTa-
CTHHYATbIE BKIHOYEHUS PYIHOro MHHepata. PoMOdecKuil MMPOKCEH Tak-
e 00pasyeT CPOCTKH OKPYITIOH (OPMBI, COCTOAIIHE H3 HECKONBKHX 3EPEH.

Mukpora66po-nop$upHTs! paccedeHsr TOHKAME (5-10 cM, peako 1o
50 cM) NPOXIIKaMH MEKPOKIHHOBBIX JIEHKOTPAHHTOB, BOIU3H KOTOPHIX
amM@ubonu3upoBansl U GHOTUTHIHPOBAHBL. ITHPOKCEHBI IIPEBPAIICHE! B
menkosepuuctrii (0,2-0,7 MM) arperar cBeTIOTO roy60BaTO-3€1€HOTO
amnbona, Ha (OHE KOTOPOTO BBIAENSIOTCA €10 CKOILIEHHS PasMepoM
mo 2,0 MM, BO3HHMKIIHE, TO-BHIUMOMY, 33 CIeT BKPAIUIEHHHKOB IMHPO-
KCEHa H UMEIOIIHE PENTHKTOBYIO NMPU3MATHYECKYIO IWIH OKpyriyio dop-
My H 30HajIbHOE CTpoeHue. LleHTpanbHele YacTi ux 00pa3oBansl Geciio-
PANOYHO WM PAnMATIBLHO OPUEHTHPOBAHHBIMH MeENKHMH (zo 0,2 MM)
3epHaMu GneqHO-3eNeHOBaTOr0 aM@ubéona (BO3MOKHO, TPEMONHTA) C
BKpAILIEHHOCTLIO PYJHOTO MHHEpala, @ KpaeBblie 9acTH — §ojlee TeMHO-
OKkpawenusM aMpubosom Ge3 pyaHoil BKparteHHocTd. MHorna B uent-
PAJILHBIX YACTAX TAKUX CKOILICHHH IPUCYTCTBYIOT PENHKTH! MHPOKCEHA.
Io Bceit Macce MOPOIBI Pa3BUT KPyMHOYELLyHIaTHIM (no 4 MM) xenTo-
Baro-Oypoiit 6uoTHT. KpoMe Toro, nopdupHTs! pacceders cybnapanmiens-
HLIMH TpemHMHKaMH IHUPUHO#H 10 0,5-1,0 MM, BHINONMHEHHBIMH KPHIITO-
demryitgateiv 6MOTHTOM, GleIHO-3€1eHOBATOM HIIH OeCHBETHOMH CIIFONOH,
arperatamu GecuBETHOToO M GrenHoro roay6oBaTo-3eneHoro ampubona
H3 Ipynnel TpeMOMTA-aKTHHONHTA H KPHUITTO3EPHUCTHIM KapGOHATOM.

B uenom sce noponst, Bxoasuue B COCTaB apreTOBIIHMECKOTO KOMII-
JIEKCa, UMEIOT CXOIHBII MHHEpaJIbHLIA cOCTaB (OCHOBHOI IIarMoKIas,
MOHOKnuHHBIH 1 poMOUYECKHI TMPOKCEHBI, CHHE-3eJIeHas porosas 06-
Manka, TpemonuT, Qroromut, GrOTHT), 06IANAIOT YETKUMH CTPYKTypamH,

31



TEQJIOrO-ITIETPOTPAPUYECKAA XAPAKTEPUCTHKA...

CBOMCTBEHHBIMH MarMaTHYECKUM NIOPOJIaM, MacCHBHBI, HE HECYT KaKHX=
60 NPU3HAKOB PErHoHaNbHOTo MeTaMopdu3ma. Ocobo cnenyeT oTMe-
THTB NpeobnaaHue aM(prOONOBBIX Pa3HOCTEH MOPOM M YacTOE MPUCYTCTBHE
B HUX (pioronuta u 6noTtura. [JIoBceMecTHO ynbTpaMapuyeckue OpOIsl
NPOpPBaHBI KPYIMHO3EPHUCTHIME [UTArHOrPAaHUTAMH, PEXe MHKPOKITMHOBEIME
JIeMKOTpaHUTaMH. XapaKTep COOTHOMEHNS ITMPOKCEHHTOB C [U1arMOTrPaHHTAMK
[03BOJISIET TOBOPUTH, YTO BHEAPEHHUIO NOCIICTHMX HHOI/IA NPEIIECTBOBAIM
OpexynpoBaHHe U KaTakjia3 MopoJ, 9T0 0COOGEHHO XOPOLIO BUIHO B KEPHE:
ckB. Cr 742. Ha koHTaKTe ¢ IarorpaHiTaMu yiisrpamaduaeckue Nopoast
MONHOCTHIO aM(pHOONM3HPOBaHsl, a BOJIM3K rPaHATOB, KpOME TOro, 6HO-
TUTA3HPOBaHbL. [10 MOpP(ONOrMM MHTPY3HBHBIX Tell, Mpeobiajaromum
THIIaM TOPOJ ¥ MX MHHEPAIbHOMY COCTaBYy apreJIOBIMHCKHUI KOMIUIEKC
CONOCTaBUM C PAaHHENpPOTEPO30HCKAMH Ma(dUT-yIsTpaMaduieCKUMH,
koMIuiekcamMu banrutickoro, YkpauHCKOro ¥ AJITaHCKOTO IHTOB, Mpe-
CTaBJIEHHBIMH JaHK0OOOpa3HBIMH TeJlaMH POTOBOOOMAaHKOBBIX MEPHIO-
THTOB, POrOBOOOMAaHKOBBEIX MHPOKCEHUTOB M rabbpounoB (Hampumep,
HSICFOKKCKHI KOMIUIEKC B CeBEpHOM obpamieHuu [1edeHrckoro CHHIUTHHOPHS;
Marmatmaeckye ..., 1988). OrmuurensHOM 0COGEHHOCTBIO IOPOL apTeNoB-
IIMHCKOTO KOMIUIEKCA SBJIACTCS MPUCYTCTBHE B HUX CHHE-3€JIEHOM poro
BOil 0OMaHKH, a He KepCYTHTa, KaK B ynkTpaMadHuTaX Ha3BaHHBIX LIUTOB,

HATOPHOBCKUM KOMILJIEKC

HaropHOBCKuI KOMIUIEKC BKIIFOYAET OJIMBUHOBBIE IOJIEPHTHL, CIIAraroLIye
[aiiku B mpezenax JKUTKOBHYCKOTO ropcTa. B caMoCTOATEIBHBIN KOMIT-
nexkc onn 6pumH BhiaeneHsl M.H. Bockpecenckoit (1973) u Ha3zBaHHe
MOJTYYIUTH 10 ypouunyy HaropHoBckas, pacrojioXXeHHOMY K CEBEpO-3a
nany ot I. JKurkopmuu QKurkoBrdckwii padioH, I'omensckas obnacts). B mpe
nenax JKUTKOBHICKOTO ropcTa Jalku MMEIOT CEBEPO-BOCTOMHOE NIPOCTH:
paHue 1 06br4HO HeGonbmue pasMepsl. [mHa ux cocrasisiet 200-700 M,
a MOIHOCTH OT Heckonbkux 10 20-30 M. Cpeny HuX Beigensiercss Harop-
HOBCKas Jaiika, MpOTATrUBaIoIascs Ha paccTosHUE 17 KM BOONB OHO
HMMEHHOH 30HBI Pa3JIOMOB B IIEHTPaIbHOM YacTu ropcta (puc. 4). Moux:
HocThb ee nocturaer 300 M. [lalika mMeet kpyroe nagenne (80—85°) Ha
10r0-BOCTOK. KOHTaKTHI €€ ¢ BMEINAIOMUMH MPaHUTaMH )XHTKOBHUCKOTO
KOMIUIEKCA Pe3KHe, OCIIOKHEHHBIE 30HAMH PACC/IaHLICBaHUS M MEN0YHOI0
METacoMarosa. : ]

3a npenenamu Benapycu, B BonbiHCkoM Groke VKpaHHCKOTO IUTA
MPOCIIEXUBAIOTCS POU KPYTHBIX IOJIEPUTOBBIX JaekK, KOTOpbIE, KaK U NaiKu
JKMTKOBHYCKOTO IOpCTa, KOHTPOIUPYIOTCSA pa3zfioMaMH CEBEPO-BOCTOYHOIO

ctupanus — ['opeiHCkuM, Tomamropozackum u ap. Ilo nannsmM B.I1. B
xapesa (1989), npoTsbkeHHOCTh JalKOBBIX 30H YacTo npepbimaer 100 kM,
a IUIMHA OTIENBbHBIX JAacK AOCTHraeT 6 kM mpu MomuocTH 300400 M.

BO3PACTHOE ITOJIOXXEHHUE. [latixu KOJIEPUTOB NMPOPLIBAIOT MIOPOE
JKMTKOBHYCKOTO KoMIUIeKkca Bo3pactoM 1850450 mun ner (Li{ep6ak u np.
1990) u, B CBOIO O4Yepeas, pacCeKaloTCH >KHJIAMH MEJIKO3EpHHUCTHIX
aJIACKUTOB GEpE3MHCKOTO KOMIUIEKCA, CHHXPOHHOTO 10 BpeMeHH (HopMH
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Puc. 4. Cxemaruyeckas reoorudeckas kapra JXurkoBu4ckoro ropera. 1 —3a-
rop6amCK1il ¥ 2 — HarOPHOBCKHMii JaMKOBBIC KOMIUIEKCH, 3 — Gepe3nHCcKuil
KOMIIJICKC aNICKHTOB; 4 — JKHTKOBHYCKHM KOMIUICKC PanakUBUIIONOOHBIX H Jeii-
KOKPATOBBIX CYOIIENOYHBIX TPAHUTOB; 5 — KOXKAHOBHYCKAs BYJIKAHOTE€HHAsA CBUTA;
6 — nMofeHEBAYCKas KBAPUMT-CNAHLIEBAA CBHTA; 7 — MHKAIEBHYCKHH AHOPHT-
TPaHOIMOPHT-IPAHUTHBIH KOMIDIEKC; 8 — BOJIXBMHCKHM JAlKOBBIN KOMIUIEKC; 9 — reo-
norudeckue rpanuuel;, 10-11 — pasnomsr: 10 — orpanuiuBaomme XXUTKOBHUCKHUIA
ropct, 11 — npoune; 12 — MECTONONOKEHHE M HOMEPA HEKOTOPHIX OypOBBIX CKBa-
KHH, YMOMHUHAEMBIX B TekcTe. MenKkue naiiku mokazawsl BHEe mMacmTaba.

pOBaHMs JIEHKOrpaHUTaM MEP)KaHCKOTO KOMIUIeKCa YKPaHHCKOTO IIHTa,
I KOTOPOIO UMEHOTCS M30TONHbIE AaTUPOBKH B 1770+15 1 1760+5 M sier
(Teoxporonorudeckas ..., 1989). OueBHIHO, BHePEHHE JOJEPUTOBBIX JaeK
npoucxoamio npumepHo 1800430 muH nert Hazan.

[IETPOT'PAOUYECKAS XAPAKTEPUCTHKA. JoepuTsl HMEIOT BEChbMa
BbIZIEP)KaHHBI MUHEPANbHBIA COCTaB M CTPYKTYpY, KOTOPBIE HEPENKO
YaCTUYHO HJIM MOJIHOCTBIO 3aTyHI€BaHbl 00jee MO3AHUMH JIOKAIbHBIMH
U3MEHEHHAMH TOPOJ, CBA3AHHBIMM KaK C pacClaHLEBaHHEM, Tak U ¢
HaJIOXKeHHBIMM METacoMarHiecKMMH npoueccamu. [Ipu 3ToM HaGmona-
€TCS HenpephIBHBIA Al MOPOJ OT HEU3MEHEHHBIX OJIMBUHOBBIX J0JIEPH-
TOB 10 ampubocoaepx amuX aTbOUTATOB.

Heusmenennvie onusunosvie donepumst COXpaHUIHCh B BHICE
HEOOMBIIMX PENTMKTOBEIX YYACTKOB B IIEHTPAILHOM 9aCTH HaropHosckoii
Haiiku (cxs. XKt 0321, 0408, 0630). MakpoCKONMYECKH ITO TEMHBIE, [OYTH
HCPHBIE METKOKPUCTAUTNYECKHE MOPObL. [aBHEIMH NOPOA0O6Pa3yIOIUMU
MHHepanamu B HUX ABJSIOTCA TuIaruoknas (60-70 %), onveus (17-23 %)
1 MOHOKIMHHBIN nupokceH (11-18 %). B moguMHEHHOM KONHMYECTBE
BeTpeyarorcs turanomarserwr (0,5-2,0 %) u rvneperet (0,2 %). AKnieccopHbie
MHHepanbl npeacTaBleHb! WILMEHUTOM, CEHOM, allaTHTOM, LIAPKOHOM,
TMPUTOM, BTOpHYHbIE — XJIOPHTOM, TPEMOJIUTOM, CEPIIEHTHHOM, CEPHLATOM.
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[lnaruoxnas MPUCYTCTBYET B BHAE MPU3MATHYECKMX KPUCTAJIOB U
neiict pasmepoM 0,5-4,0 MM, peaxko 1o 5—7 MM, NONMCHHTETHIECKH
CIBOIHHKOBAHHBIX 110 aTLbuTOBOMY (45 %), Kapncbaackomy (28 %), ans-
Our-kapncbanckoMy (23 %) u nepexnuHoBoMY (4 %) 3akoHaM. KpHcTaum
coiep)at MbLIeBHAHbIE BKIIOYEHNS PYIHOrO MHHEpala H HMEIOT 30-
HasbHOe cTpoerye. OT spa K KpasM KpHCTaIUIoB HaOmoaaeTcs ceIyolee
M3MEHeHHe cocTasa: Ang,  —An, . —Ang —>An,, ..

OnuBHH HpeRCTaBlIeH OKPYIJIO-W3IOMETPUUHBIMH, HETPaBHIbHBIMH,
HHOIJA CKENETHBIMM KpUCTAUTaMH pasMepoM ot 0,5-1,0 mo 3,0 mm. Io
orrriueckuM cpoiictBam (Ng=1,730; Np=1,690; Ng-Np=0,40; 2V ot +86
1o —88°) ¥ XMMHYIECKOMY COCTaBy OH COOTBETCTBYET THAJOCHAEPHUTY
(AkcamenToBa, ['aHzeeBa, 1976). MOHOKIHHHBIN NMUPOKCEH HMeeT GopMy
KCEHOMOPQHBIX MEXKDHCTAIBHBIX BhlAeAeHHH. OnTudeckue cBoHcTBa
(Ng=1,715; Np=1,684; Ng-Np=0,031; 2V=+45°; c:Ng=35°) 1 xumudeckuii
cocras (Wo, En, Fs, ) xapaktepusylor ero Kak aBTHT C yMEPEHHBIM COfep-
’KaHHeM kesie3a U noBblieHHsM Ti 4 Ca. THTAaHOMarHETUT TIPHCYTCTBYET
B BUJE MeJIFIAHINNX BPOCTKOB B OJIMBHHE, a TAKKE B BUAE 3€pPEH HEMpa-
BuibHOMH GopMbl pasmepom 0,5-1,5 MM, pacnionaratonmxcs B MPOMEXYTKax
MexXIy mopoxoobpasytolluMi MuHepanamy. ['uneperen BeTpevaercs B
€IMHIYHBIX KCeHOMOPGHBIX 3epHax, mMeronux Ng-Np=0,008; 2V=-60°;
c:Ng=0°.

CTpyKTypa OJIMBHHOBBIX JONEPHTOB THIHYHAA MOHKHIOO(UTOBAA.
ClokHOE 30HAIBHOE CTPOCHHE KPHUCTAJUIOB IUIarHOKIIa3a, MOMKWIHTO-
BbIil XapakTep ero B3aMMOOTHOLIEHHH ¢ MMPOKCEHOM H HHOTHIA C OJIMBHUHOM,
pe3kuit HIoMopgu3M MOCIEHETO 10 OTHOMIEHHIO K IMPOKCEHY YKa3bl-
BAIOT HA CNIEXYIOIIMIT IOPANOK KPHCTAJUIH3ALIMH JONEPHTOB: IUIATHOKIA3
Ne 64-68 — nmaruoxsias Ne 72-77 + omisuH Fa, Fo, —> miarnoxnas Ne 42—
59 + asrur Wo, En, Fs, + THTaHOMarHeTuT, anarut. AHAIOTHYHBIH COCTaB
MHHEpPANOB (30HAJIbHBIH IUTarMoknas An,, .. .. .., onuBuH Fa, Fo , aBrut
Wo,.En, Fs ) 1 nOpsAnok UX KpUCTALIH3ALHH OMCAH U1 IPUKOHTAKTO-
BOTO ¥ «3aKajeHHoro» rabopo Ckepraapiackoro HHTpy3uBa (Yaimxep,
Bpays, 1970).

Ampubonusuposannvie donepums ABNAIOTCA Npeobianaolmeii pas-
HOBUAHOCTBIO TOopox HaropHoBCKo# AallkM M MEHBILUX IO pasMepy
naex. OHH comeprkaT B pa3sHOi CTENEHH U3MEHEHHLI Inarnokias (me-
AQHOPTH3HPOBAHHBIH, YACTHYHO M IOJHOCTBIO 3aMEINCHHBIH LOW3H-
TOM, COCCIOPUTOM) H OOBIYHO MOJHOCTHIO H3MEHEHHbIE TEMHOIBETHLIE
MuHepaysl. [IpH 3TOM OJIMBHH 3aMelleH arperatoM 6ecriopsiovHo opHeH-
THPOBAHHBIX YIJIHHEHHBIX KpUCTaNnoB 0€CHBETHOrO TPEMOJHTA, &
MIHPOKCEH — KpYMHBIMH (10 5 MM) 3epHamu OneHo-3eneHoro aMpudona
HenpaBWIbHOM (opMbl. Pasnuuud B cOCTaBe BTOPHUHBIX MUHEPANOB,
Pa3BMBAIOLIMXCS IO OMHBUHY M MHPOKCEHY, MO3BOIAIOT paclo3HaBaTh
NepBHIHBI MHHEPAIBbHBIA COCTaB M PEIMKTOBYIO HOHKHI00($HUTOBYIO
cTpykTypy. Ha nokanbHbIX y4acTKax B pe3ylbTaTe HalOXEeHHBIX NMpo-
LIECCOB IMIENOYHOr0 METacOMaTo3a JONEPHUTH albOHUTH3HPOBaHb!, BILIOTh
IO MpeBpaleHus UX B abOMTUTEL
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JJonepumet, pacpoCTpaneHHbie B BosbiHCkoM 6r0ke YKpaHHCKOTO
[UTa, UMEIOT KaHHOTHITHBIN OOJIMK M COCTOAT M3 TUTaTHOKNa3a 0T Ne 51—
65 10 Ne 45-47, MOHOKIIMHHOIO [IMPOKCEHA, THIIEPCTeHa, pexxe onuBHHa (By-
Xapes, [Mossackuii, 1983). CrpykTypsl nopox 0pHTOBbIE, TORKHUIOO(H-
roBbie, rabbpo-opuroBkie. Hanbonbiuee CX0ICTBO C OIMBHHOBBIMH J0JIE-

praMy JKHTKOBHICKOFO TOPCTa MMEIOT JOJNEPUTH H rab6po-10nepUTh
KaMeHCKOTO MAaccHBa, PacloNOKEHHOro Ha KpafiHeM ceBepe YkpaHHLI
g6M3H €€ TpaHuLEl ¢ benapychbio, B koTOpBIX Tak ke, Kak B JOJXEPUTAX
JKHUTKOBHUCKOTO IopeTa, coaepxures 1o 20-30 % onmsuHa (Byxapes,
[Mossmckuit, 1986).

Jlaiiku ONHBHHOBBIX JOJIEPHTOB HaTOPHOBCKOIO KOMIUIEKCA U HOJIE-
puroB BonbIHCKOTO G1IOKA, B OTIMYKME OT JAEK PACCMOTPEHHBIX BBILIE
KOMILIEKCOB, HMEIOT YETKHE NPAMOJMHENHbIE U 3aKaleHHLIE KOHTAKTEHI,
3HAYUTENHHYIO MPOTSHKEHHOCT U CEeKylIee TONOXEHHUE 110 OTHOLIEHHIO
K CTPYKTypam (yHIaMeHTa, 4TO YKa3blBaeT Ha (OPMHPOBAHME HX B
YCTOBHSAX KECTKCH, KOHCONMIUPOBAHHO 3eMHOH KODBI.

KAMEHEI KWW KOMITJIEKC

Kamenelkuit KOMIUIEKC BBIJENIEH B LEHTPanbHOI wactn Benapycu
(AxcamenToBa, Haiinenxos, 1982), rae x HeMy oTHeceHb! rabGpo-HOPHTH,
rab6po-10NepUTHl H MUKPOAOIEPUTH! KaHHOTHITHOTO OOJIHKa, Clararolue
HeGonblIMe MHTPY3UBHEIE MACCHBbI WK JaiKkooOpasHEbIe Teia B npeje-
nax MUHCKOrO rpaHyaMTOBOro 610Ka BOIM3H €ro 3anaHoM rpaHHUib! (CM.
puc. 1). Haspanue xoMImiekcy nano no A. Kamenenr (MuHCKas ofJ1acTs), pioM
€ KOTOpO# CKBa)XMHAMH BCKPBIT MaccuB rab6po u rabbpo-monepuros,
noty4yusinii HasBanue KameHenxuil. Cyns nmo xoHUrypauun MarHur-
HOH aHOMaJTHH, MacCHB KMEET OKPYIIIYIO B IUIaHe $OpMY IMAMETPOM OKO-
710 2 xM. B ero ceBepo-3aranHoii yacTu cks. P 30 BCKpLIBAIOTCA MPEHMYIIECT-
BEHHO rab0po-HOPHTHI BUIMMOH MOIIHOCTBIO OK0NO 170 M, conepkaliiye
pelxue Teaa ropHOIEHIHTOB, IPOPBAHHbIE MAIOMOIIIHLIME (4—6 M) naii-
Kamu rab0po-10nepHTOB, a B I0T0-BOCTOYHOH YacTH — rab0po-aonepuTst 1
noneputs! MomnocTsio 140-190 M (cks. P 10, 20), paccedeHHbie MPOXHIKAMH
U afikaMH MUKPOROJIEPUTOB MOITHOCTHIO OT 0,2 10 14 M. KoHTakTs! maek
€ BMEIIAIMMH TIOPOJKAMH PE3KHE, CeKylue. XapaKTep MpoCTPaHCTBEH-
HOTO MONIOKEHUA H B3aUMOOTHOLIEHUH [TOPOJ, BCKPHITHIX CkB. P 10, 20 1
30, nosBonseT npenoNaraTh paccioeHHsIH XapakTep KameHelkoro Maccu-
B3, HIDKHAS YaCTh KOTOPOTO CJI0XKeHa rabdpo-HOpHTaMH U ropHOIEHANTa-
MK, a B BepxHeli npeoGnanatoT rabbpo-nonaepuTsl 1 goieputst. B 15 kM
CeBEPO-BOCTOKY OT KameHeLkoro MaccHBa pacrhonaraercs SHyIKOBHY-
CKMH MaCcCHB MeHbILE} BETMYHHDI, BBITHYTbII B CEBEPO-BOCTOYHOM HaIpaB-
JICHHH U BCKpbITHIH CKB. P 51. B ero crpoeHuy IpUHMMAIOT Y4acTHE B OC-
HOBHOM ra66po-HOpHTEL, IPOPBAHHEIE AaiikaMu ra6Gpo-moneputos. B 10 KM
toro-3anannee KameHenxoro Maccusa no reou3M4eCcKUM JaHHBIM TIpeIoa-
TaeTcs Hanuume eme oAHOTO HeGONBIIOro MaccuBa. Bce MaccHBHI
Pacnonararorcs Boss 3acnaBibCKOTO PazioMa CEBEPO-BOCTOYHOTO TIPO-
CTHpaHus, OrpaHMYUBAIOILETO C 3amafia MHHCKHIt TPaHyTHTOBKIH GIIOK.
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K 1ory ot 3toro pafiona, B npenenax boGosHsHCKOro norpebenHoro
BBICTYTIA, €MUHUYHBIMH CKBXHHaMH (MH 1,5 5, 12m, 3111, b 69KC) BBISBIEHD]
AOJIEPHUTHI KalfHOTHNHOIO 00MMHKa, CXONHLIE ¢ HopoiaaMu KaMmeHeUkoro
MaccHBa, CIATAONIKE, TI0-BHIMMOMY, Pa3po3HeHHbIe AalikH H Aaiikoobpas-
Hble TeNla pa3uyHoil BeauyuHbl. Hanbonee kpynHas nmaiika, HassaHHas
Hecainkckoii 110 pacrionoxkeHrro 6onbIeif ee yactu B npenenax Hecsrokckoro
paitiona MuHCKo# 006nactH, popbIBaeT rpaHuTouAR BOGOBHAHCKOrO Mac-
CHBA H, CYAf N0 reo(pH3IHIECKHM JaHHBIM, HMeeT CyOMepuaHOHANbHOE
MpOCTHPaHHe M JyTo0OpasHYIo, BHITHYTYIO K 3anamy ¢opMy (cM. puc. 1).
IlporkeHHOCTS Naik# OKOJNO 55 KM, BHAMMAsA MOIIHOCTh, BCKPHITas
ckB. b 69kc, coctarnser 250 M.

BO3PACTHOE INOJIOXEHUE xaMeHeIkoro KoMIuieKca TOYHO He YCTaHOR-
neHo. HiokHas Bo3pacTHas IPaHUL@A ONPEAeNieTcd akTHBHBLIMH KOHTAKTaMH
JaeK ROJIEPUTOB C IPaHUTOUAAMHU 6000BHSHCKOTO KOMILIEKCA BO3PACTOM
oxono 1875-1820 muin neT (110 aHAJOTHE C KOPOCTEHCKHM KOMILIEKCOM),
["'a66po-HopHTE! SIHYIKOBHUCKOTO MaccHBa, B CBOKO O4Yepeis, NPOPHIBa-
JOTCS KPYITHO3EPHHUCTHIMHU IUIATHOKIIA3-MUKPOKIHHOBBIMY H MEJIKO3EpHH-
CThIMH HIE/TOYHOIIOEBOLINATOBBIMY MPAHUTAMH HEH3BECTHOIO BO3DACTa.

HETPOI'PAOHYECKAS XAPAKTEPHCTHKA. Tlo cTpyKTypHBIM OCOOEH-
HOCTSIM M MHHEDPaJIbHOMY COCTaBY B KOMIUIEKCE pa3iin4atoTcs rabopo-Ho-
pHTBL, rab6po-NONEePHTEL, AONEPUTHI U MUKPOJOTepHTHL. OHH NPUCYTCTBYIOT
COBMECTHO B mpefienax KameHenxoro Maccuba. B pesko noa4uHeHHOM
KOJIMYECTBE B HEM BCTPEUAIOTCA rOpHONCHANTEL U pynHbie rabbpo-norne-
PMTHI U EOJIEPUTHI. Paspo3HeHHbIe AafiKi CIIOXKEHBI JIHILB ONHOMH pa3Ho-
BUJHOCTBIO TIOPOX — CPEAHE3CPHNCTRIMH JIONIEPHTAMH C MeTKUMU odu-
TOBBIMH CTPYKTYPaMiL.

TI'ab6po-ropumel — NNOTHBIE MacCCUBHBIE IOPOXBI TEMHO-CEPOTO HITH
TIOYTH YEPHOrO 1BETa, KPYMHO3EPHHCTEIE, OAHOPOAHBIE, COCTOALLINE H3
nnaryoknasa (45—60 %), pombudeckoro (10-30 %) u MoHoKMHHOIG (5—
25 %) nupokceHos, ampudona (0-10 %), 6uorura (1-3 %), ksapua (0
5 %). B axueccopHbiX KOMKYECTBaX B HHX IIPHCYTCTBYIOT PYIHbIE MUHEPATEI
(0,5-3,0 %), anaTHT, UUPKOH, CeH.

Inarroxnas (Jrabpanop Ne 55—60) npeacrasseH mHpOKOTalIHTIATEIMH,
NPH3MaTHYECKUMH, HHOTIA JIEHCTOBHIHBIMH KPHCTAJLIaMH JJTHHOR OT
0,5-1,5 no 5-7 MM (B cpeaHeM 2—3 MM), HOMHCHHTETHIECKH CABOMHHKO-
BaHHBIMM 110 aTEOHTOBOMY U KapicbazckoMy 3akoHaM. HexoTopeie 3epHa
HMEIOT 30HANbHOE yracaHue. BTopuuHbIe U3MEHEHHS BBIPAXAIOTCS B
PacIUIBIBYATOCTH IPaHULL H MOABIEHHH MHOTOUUCIIEHHBIX TpenuH. PoM-
6uueckuil THPOKCEH (THIIEPCTEH) NPUCYTCTBYET B BUAE HENPABWILHBIX H
M30METPHYHBIX 3epeH pasmMepoM 0,6-2,8 MM, MHOTIA HAXOUTCS B CPACTaHHH
¢ 3epHamMy KIHHONMpOKceHa. MuHepan ciabo wieoxpoupyer ot 6ineasxo-
3eneHoro (1o Ng) 1o 61eaH0-po30Boro (110 Np) IBeTa, COOEPKHT BKTIOYE-
HUS alaTHTa, MAarHETHTa. BTopUHble M3MeHEHUsI MUHEPAJIA BHIPLKAOTCA
B aMubonM3zanmy Wiy xJI0pHTH3aLHH. MOHOKIHHHBIHA MHPOKCEH mpel-
cTaBjeH 6eCLBETHBIMH KCeHOMOP(HBIMY 3epHaMK BetnunHO#H 0,5—1,5 MM,
pacronaraloMMHUCA B YITIOBATHIX IPOMEKYTKAX MEXKIY KpUCTA/UIaMH IU1arto-
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x1a3a. 31€Ch Xe pacrnionoxetsl Hebonswme (0,3-0,7 My, penxo 1o 1,5
2,0 MM) KOPOTKHE YemryiiKku GHOTHTa, IUIE0XPOHPYIOLIHE OT KOPHYHEBOIO
710 KEJITOro UBETA 1 CONEPKALUME MHKPOBKITIOYEHHS aKLECCOPHBIX MH-
HepaNoB, OKPYXEHHbIE IICOXPOMYHBIMU OPEONaMH.

Amopubon obpasyer TOHKHE NPEPLIBUCTEIE KAEMKH BOKPYT 3€pEH
KIHHONHPOKCEHA. Pyanbie MUHepalbl NpencTaBneHsl MHOTOUYHCIIEHHbI-
wu Meaxumi (0,3-1,0 mMm, pesxo 1o 1,5 MM) YIIOBaTHIMH HIIH HENpa-
pWIBHBIMH 3epHAaMHU Maruetuta (0,5-2,7 %) 1 wisMenuta (10 0,3 %),
OOBYHO ACCOLHHUPYIOINMH ¢ OHOTHTOM, B HEGONBLIIOM KOJHMYECTBE
BCTPEUAIOTCA MEJKHE 3epHA Cyab(PHAOB, IMPEUMYIUECTBEHHO TMHPUTA
(100-620 r/t). KBapw B BHle MENKHX KCEHOMOP{HEIX 3epeH paclpenesieH
B NI0pPO/Je HEPABHOMEPHO. ANAaTHT MpPEACTAaBICH LIHEHONPU3MATHYEC~
KUMH KpUcTajuiamMu pasMepom ot 0,3-0,5 1o 2—3 MM, DMPKOH ~ CBETIIO-
6ypbIMH IPU3MATHIECKUMH KPHCTAJUIAMH CO CITIAKCHHBIMH TPAaHAMH U
HeNpaBAIBHBIMH CKENETHRIMH HIIM «JIEACHLIOBBIMHM» JePHAMYU CBETIIO-
po30BOTO LBeTa (110 JaHHEIM M3yYeHHs mpoTtosounex mpo6 MLK. Ko-
meBeHKo). Mzpenka npucyTcTBYeT cdeH, eMUHUIHEIE 3epHa KOTOPOro
pa3BHBAIOTCA NO WIsMEHUTY. CTpyKTypa nopon rab6po-opurosas, noi-
K00(HTOBAsA, TEKCTYpa MaccHBHasd. Ha OTAENBHBIX YHacTKaxX MOpoIs!
HHTEHCHBHO aM(UOOIH3HPOBaHEl H NEPEXOAAT B MEIRHOKPATOBBIE ra6-
Op0-HOPHTHI H MJIaTHOKIA3CONCPKAINIE TOPHOIEHINTEL.

Menanoxpamossie 2abbpo u nnazuoxnazcodepicaujue 20pHOREHOUMb
COCTOSIT B OCHOBHOM M3 amdubona (80—90 %), 6uotnta (515 %) 1 mwiarno-
k1a3a (5-10 %), npucytcTsyioT Takcke kBapll (1-5 %), pyaHbie MUHEpAE]
(1-2 %) u peaxpe 3epHa anarHra.

Ambubon npeacrasne crabo mwieoxpoupyouieil ceetiion roay6o-
BaTO-3¢NICHOH poropoit 06MaHKOH AaKTHHOMHTOBOIO pAna, o0pasyroeit
NpU3MaTHUECKHE H. HETIPABHWILHO-CYOH3OMETPHUHEIE 3epHA pa3MepoM
10 5,0 MM ¢ MHOrouncieHHbIMI MestkuMu (0,01-0,20 MM) OKpYTIBIMH,
KaleBUAHBIMHM M [U1aCTHHYATBIMHM BPOCTKAMHE PYIHbIX MUHepanoB. Ilo
KpasM 3epHa pOroBoi oOMaHKH 3aMelIeHb! OECIBETHHIM TPEMOIUTOM.
Inarnoxsas BCcTpeuyaercs B BUIE 3ePEH KCEHOMOP(HOI B HENPABUIILHO-
yrnosaroit ¢opmer pazmepom ot 0,5—1,5 1o 5,0 MM, OTHCHHTETHYECKH
TOHKO. CABOHHMKOBAH, COAEPXUT OOUNBHBIE BKITIOUYEHHA TOHKOMTOJIbYa-
Toro pytria. Keapu 4acto acCOMUpYeT C IUIarHOKIa3oM, NpeacTaBieH
3¢pHaMU BeNH4HHON 10 2,5 MM BechbMa HelpaBWILHOU (HOPMBI C
U3BHIIMCTBIMHM KOHTYPAaMH U BONHUCTHIM yracaHueM. buotur obnanaer
IETKMM JIEOXPOH3IMOM OT TEMHOTO XKeJToBaro-6yporo 1perta o Ng no
bnenwo-xentoro, moutu GecuetHoro Mo Np, obpasyeT Meskodenryii-
HaTele OTOPOYKH BOKpYT 3epeH ampubona Ha KOHTakre MX C IUIarHo-
Kla30M, a Taroke KpymHbie (2o 3,0 MM) YenIyH, acCOMMHPYIOIHE C Mar-
HETHTOM. PynHBIe MHHEpAJIE MPEACTABIEHb! KCEHOMOPGHBIMHE H Herpa-
BUIbHEIMU 3epHAMM MarHeTHTa BETMUKMHOM 10 1,5 MM B 60Jiee METKUMH
(m0 0,5 MM) CyOH30METPUYHBIMH KPUCTAIAaMH TIHPHTAa. AIATHT BCTpe-
1aeTCH B BHIE KOPOTKONPUIMATHYECKUX, YACTO XOPOIIO OTPAHEHHBIX
Kpucrannos mnuno#t mo 0,5 MM.
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CTpyKTypa NnopoJl CpeRHe3epHHCTad pennKToBas opurosas, rabbpo-
o(puTOBas C 3NeMEHTAMH IOHKUI00)HTOBOH, B ropHOIEHANTAX — Ao~
TproMopdHO-3epHHCTAA, TEKCTYpPa MaccHBHas. XapakTep CTPYKTYPHbIX
COOTHONIEHMII TUTArHOKIa3a ¥ am¢ubona CBHICTEALCTBYET O TOM, YTO
noceuHii 06pazopacs 3a CUET NHPOKCeHa. BIOMb TOHKHX 30H NMOPOEL
HHOTIA PacC/laHUOBaHbl H HHTEHCUBHO OHOTHTH3HPOBAHEI, IIPEBPAIIEHEL
B MEJIKO3EPHHUCTHIE GHOTUT-aM(HO0N0BEIE NTOPOALI C JIENHAOHEMATO-
rpaHoGiacToBO CTPYKTYPO H CIaHIEBATOH TEKCTYPOW.

Tab6po-oonepumer u donepumsl — 3T0 TEMHO-CEPHIE, 3€IEHOBATO- H
KODHUYHEBaTo-Cephble Pa3HO3EPHUCTHIE MACCUBHBIE NOPOIEL. MUHepaNEHEIH
cocTas IOpOX: Iwiarnoxias (50—60 %), MOHOKIHMHHBIN U poMOHUeCcKHii
mapokcens! (10-15 %), 6uotur (3-10 %), porosas obmanka (1-3 %),
kBapi (1--5 %), kanuesblit nonesoi mnar (02 %), pyaHbe MEHEPATH —
THTAHOMATHETHT ¥ WILMEHHT (110 7 %), aKieCCOPHBIE MHUHEPAIBI — allaTHT
(mo 4 %), pytun. HekoTophle MENKO3EPHUCTBIE PA3HOCTH COAEPHkKaAT
BKPAIUIEHHOCTH CynbGUI0B. Pacnpenenenune NBETHEIX MHHEPAIOB B MO~
POJie HEPaBHOMEPHOE, C YBEJIHMUEHHEM HX KOIMYeCTBa rab6po-A0NepUTEl
NIEPEXOSAT B MENAHOKPATOBYIO Pa3HOCTb.

TInarvokna3 MpeACTaBJICH Pa3HOOPHEHTHPOBAHHBIMH YIUIHHEHHO-
NpU3MaTHYECKHMMH KpHCTaJUTamMy pasMepom ot 0,2-0,5 MM B Jonieputax
o 1,5-5,0 MM B ra66po-mosiepurax, CABORHUKOBAHHBIMU IO anbbu-
TOBOMY M KapicGaickoMy 3akoHaM. 3epHa IUIarHOK/a3a 4acTo MMEIOT
30HANBHOE YracaHpe; MHOT/2 B HUX COAEPKATCA MHOTOYMCIICHHbIE
MHKPOBKJIFOUEHUS — HTONBIAThe KPUCTAIUIS! PyTHIA, AMMHHONMPH3MATH-
YecKde 3epHa anaTHTa ¥, BO3MOXXHO, HIBMEHHUT. B KpyNHBIX Iuiaruo-
K1a30BbIX 3epHax rabbpo-I0nepuToB MPUCYTCTBYIOT AHTHNEPTHTOBBIE
BPOCTKH KaJIHEBOTO TIOJIEBOTO IHIATA.

Pom6uueckuit nupoxced (runepcred, En Fs, Wo,; £=0,33) setpe-
JaeTcs B BUJE HEMPaBUILHBIX H KOPOTKONPU3MATHYECKHX 3EPEH pasMe-
poM B pasHbix nopogax ot 0,2—1,0 go 1,5-3,0 MM, cnabo mieoxpoupyio-
mux ot GnenHo-senenoro (Ng) no 6mexno-pososoro (Np) nsera.
HexkoTopble 3epHa CIBOMHUKOBaHB. MOHOK/IHHHBIH NHPOKCEH 00pasyeT
HenpaBM/bHbIE, CYOM30METPHUHbIE, PEKE KOPOTKONPH3IMaTH4ECKHE
kpucTauisl pasmepom ot 0,2-0,3 1o 0,5-1,0 MM, ITUpOKCEHBI YACTHYHO,
pEXe TOJHOCTBIO 3aMEMIAIOTCSA POroBoH 0OMaHKOH, HU3KOXKENE3UCTOMH
(f=0,42), rwieoxpoupylolueii oT 3eJ€HOro ¥ CHHEBATO-3€IEHOrO LBETA 110
Ng 10 6JIeIHOTO 3€eHOBATO-XKENTOro H xenToro no Np. 3epHa porosoit
0OMaHKM JOCTUraloT BEITHYHHLI 1,5 MM, HMECIOT HETIPABWILHYIO HopMY
U CUTOBHMIHOE CTpoeHHe. BHOTUT B BHIe delmyek BequdyuHol ot 0,1 1o
2,0-2,5 MM pa3BMBaeTCs COBMeCTHO ¢ aM(PuOONOM Mo Kpasm 3epeH
nupokcenos 1460 obpasyer HeGONbLIINE CKOMJIEHHS, BCTPEYAIOTCH
TaloKe OTHENbHBIE YelyH CHTOBHAHOrO obsuka pasmepoM a0 4,0 MM.
Jina GHOoTUTa XapaKTepeH Pe3KHif MIeoXpou3M oT Gypo-KOPHYHEBOIO €
OpaHXEeBEIM OTTEHKOM IBeTa 110 Ng [0 CBETIO-KOPHUHEBOro 1o Np K
MHOTOYHCIEHHBIE MeJKUe BKIIOYEHHS anaTHTa, cdeHa u pyAHBIX
MHHEPAJIOB.
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Kgapu o6pasyer kceHOMOpGHbIE, OKPYIIIbie WIH YATHHEHHbIE BOJ-
HUCTO yracarmoiuye 3epHa pasmepom ot 0,2 10 1,2 MM, HepaBHOMepHO
pacrpeAeICHHBIE [0 1Topoae. PyaHble MHHEPATIBI IPEICTaBNEHE MarHe-
THTOM M HAbBMEHHTOM B BHAe Menkux (0,1-1,2 mm) 3epen unu Gonee
kpynHbIX (10 1,6 MM) HempaBWIbHOH GOpMBI BbIENEHHI, @ TaKXKe pel-
KHMH 3€pHaMH Cy1bGHaA0B. AIATHT B BUAE NPH3MATHYECKHX 3E€PEH
06bI4HO BKIIOYEH B Iuiarvoknas. Coen obpazyeT MHOroduciieHHble
oBaJIbHBIE HIIM YIJIOBaTble 3epHa BénuumHOM 0,01-0,40 MM, 0ObIuHO
accOULMHpYIOUIUe ¢ GUOTHTOM H HILMEHHTOM. ;

Ctpykrypa nopon rab6po-1ojaepHToBas, JONEPUTOBAs, YIACTKAMH
NOMKHIOO(HTOBAs, TEKCTYpa MACCHBHAN, HHOIAA MENKONATHHCTAL,
00yCIOBIEHHAs HEPAaBHOMEPHEIM pacrpefeNeHHeM NarHokiasa
nupoxcena. Mapesika BecTpedaeTcs molocuaTas TEKCTYpa, CBA3AHHAA C
JIMH30BHAHO-NIOJIOCYATEIM pacnipeeleHHEM MUHEPATIOB B IOPOJAE WITH C
HAJIMUHEM 30HOK MIWIOHHATH3AIINH.

Muxpodonepumut TIpeACTaBAAOT cOOOit IIOTHBIE, MACCHBHEIE, TOH-
KO- M MEJIKO3EPHHUCTBIE II0POBI TEMHO-CEPOTO B CEPOro LBETd, COCTON-
Me H3 riardoknasa (40—60 %), MmoHOKIHHHOrO nMpokcena (15-25 %),
6notuTa (5-20 %), xanueporo noneporo wmnara (0—8 %), xsapua (5 %),
u3peaxa pombHaeckoro mupokcena (<1 %), pyausix (10 7 %) M axuec-
COpPHBIX MMHEDAJIOB (ATaTHUT, HUPKOH).

IMoponel nMerOT mopduposylo cTpykTypy. OCHOBHaA Macca B HUX
croxeHa OecnopsAno4YHO Wi cyfnapanneabHO OpHENTHPOBAHHBIMH
neicTaMy M CyGH30METPHIHBLIMH 3epHAMM IUTATHOKIIa3a (aHae3un Ne 35—
40) pasmepom 0,1-0,5 MM, paBHOBETHKHMH 3€PHAMH MOHOKIHHHOTO
MUPOKCEHa U NEPEeMEHHEIM KOJIMYECTBOM MEJKHX Yeillyek GHOTHTa
KOpHYHEBOI0 WK KPaCHOBaTo-KOpHIHEBOTO 1BeTa. KBapil npeacraenen
MENKHMH OKDYIVIBIMH 3€PHAaMH, KaJIMeBBIH MoJieBOl mmnar — KCeHo-
MOP(QHBIMY BEIICAEHHAMM B UHTEPCTHLMSIK MEX/1y 3ePHAMH INIaTHOKIIA-~
3a. B 6onbimom koJNHYeCcTBE BCTPEUAIOTCA OUEHD MEKHE (0BBIUHO MEHEE
0,1 MM) okpymisle WM yIJIOBaTEE 3¢pHA PYAHOro MHHEpaia, cdeHa u
CyOM30METpHUHBIE 3ePHA M MeJTKHE HrOJNEYAThle KPUCTAJUIBl araTHTa,
HEpeNKo MEpPEMONHAIINE 3e€PHA IIIarMoKia3a, KajqueBoro NnojieBoro
ITaTa, NHpOKceHoB u 6uoruTa. MHorma cpenu gemyek 6uotura BCTpe-
HAK0TCA PEIMKTOBBIE 3€PHA CBETNIO-3€JICHON poropoi obMankn. CTpyk-
Typa OCHOBHOM MacChl MHKDOZOJEPHUTOBAs, HHOTHA opHUTOBAA HIIH
TPaXHUTONAHAS.

Ha ¢ore ToHKO3epHHCTOH OCHOBHOM MAacChHl BHIAENSIOTCA NEHCTHI
utarnoxnasa mwiMHoi 1o 1,5-2,0 MM H enHHUYHBIE IOpQHPOBLIE BKpan-
JICHHUKH TUIarvokIiasa IMpokoTabnuTyaroi GopMel pazMepom A0 2,5 MM.
lpucyrcrsyror Takxke pemkue KpymnHble NPH3MATHUECKHE KPHCTAILIBI
MOHOKNHHKOTO MM pPOMOMYECKOro MUPOKCEHA M PaBHOMEPHO pacce-
AHHBIC 1O nopoJe cyOM30METPHYHBIE IUTACTHHKH GHOTHTA BEJIMYHUHOMN
1,5-2,0 mm.

Pyouvie 2a66po-donepumsi u donepumel NETpOrpaduueEcKu HPaKTH-
HeCKH He OTAMYAKTCS OT PACCMOTPEHHBIX BBILIE Pa3sHOCTEH MOpOA.
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OnyuuTeNsHON 0COGEHHOCTBIO HX ABIISETCH 3HAYMTENbLHOE Hpeobnana-
HIle poMOMYEeCKOTO IIMPOKCEHA Hal MOHOKIIMHHBIM M BBICOKOE COepXKa-
uue (10-15 % u 6onee) pyaHBIX MUHEPAJIOB, NIPEACTABNEHHBIX MPEHMY-
IIECTBEHHO MarHETUTOM M WIbMEHHTOM B BHJE HEPABHOMEPHO, pacipe-
JIEIeHHBIX B IIOpoJe 3epeH pasMepoM ot 0,3-0,5 no 1,5-2,5 mM. Unorna
B 3THX noponax serpevatorcs (cks. P10, rm. 489,05-490,00 M) HeGonbImme
(7-10 cM?) rHe3na cynbduaoBR (MUPPOTHH, NEHTIAHAKT, OOPHMT).

Honepumu Hecuwxckoil akixy, B omMune oT nopon Kamexeukoro
MaccuBa, 6oinee JeHKOKpATOBBIE, @ CPEIN UBETHBIX MHHEPAJIOB B HHX pe3-
Ko npeobnagaer poMbHueckuit mupokceH. OHH COCTOAT U3 IUTArHOKIa3a
(6575 %), runepcTtena (20-30 %), MOHOKIHHHOTO MUpokceHa (1-2 %),
PYAHBIX MUHEpaIOB (3—4 %), anarrTa (2-3 %), HeGOMLIIOro KOMMYECcTBa
6uoTHTa, KAJTMEBOTO NONEBOTO THIIATa, KBApLa i BTOPHYHBIX MUHEPAJIOB ~
XJIOPHTA, HITHHICHTA, CEPHIINTA.

Inaruoxnas (asae3uH Ne 35-50) mpexncTaBieH pa3HOOPHEHTHPO-
BaHHBIMH JiefictamMu piaunoit 0,5-5,0 MM, HMEIOMIMMH 30HANTEHOE CTpOE-
HHE ¥ TOHKOE NMOJHCHHTETHYECKOE NBOMHHKOBAaHHE MO ATBOHTOBOMY,
Kapnc6GaJcKkoMy H NEepPHUKIHHOBOMY (?) 3aKkoHaM, cj1abo MMeJIHTH3HPOBAH K
cepuuuTH3UpoBaH. ['UnepcTeH o0pa3yeT NpH3MATHYECKHE U KCEHO-
Mop¢HBIe (B YrIOBaTHIX MPOMEXYTKAaX MEXIy IUIarHOKIa3oM) 3epHa
BenmuuHoit ot 0,5 mo 3,5 MM, GecupeTHbie o Ng 1 6:1e JHO-PO30BEIE
mo Np. Munepan pa3fur nomnepevHsIMH TpEIMHAMH, IO KOTOPHIM, &
TaloKe MO TpelMHaM CNaifHOCTH 3aMEIleH CBETNO0-3ENEHBIM XIIOPHTOM,
6ypoBaTO-3€NE€HbIM HINHHICHTOM C PEIKUMH BKIIOYEHHAMH MHUICBATO-
ro pyAHOro MHHepasia. Menkue 3epHa THIEpPCTEHa YacTO IMONHOCTBIO
3aMenieHbl BTOPUYHBIMH MHUHepasaMH. MOHOKJIUMHHEBIN NHPOKCEH
BCTPEYAETCA B BUAC HETPaBWILHO-CYOH30METPHUHBIX 3€pEeH pa3MepoM
0,3-1,0 MM, a TaxKe 00pa3yeT KaeMK¥ BOKpYr rumepcreHa. PymHbie
MUHEpaIbl NPEACTABJeHb HENPaBUIBHEIMY, HENPABWILHO-YTJIOBATHIMH
3epHaMH Mar"etura pasmepoM 0,3—1,5 MM B ux arperatamu, miIacTHH-
4aThIMH KpUCTANJIAMH WIBMEHNTA, HHOIA AOCTHIAIOIUMH 3-6 MM B
AnuHY, ¥ MenxkuaMu (0,05 MM, penxo go 2,0 MM) kyOndecKuMH U Hempa-
BWJIBHBIMH 3€pHaMHU CYNb(PUIOB, 06pa3yIoIMX UHOT/a TOHKHE LETIOYKH
Ha rpaHulle MiarioKia3a ¥ MHPOKCEHa, THIEPCTEHa U MOHOKIHHHOTO
MHPOKCEHA.

XapaxTepHo oOunue amatiTa B JoJjiepuTax. PaznmuuaroTcsa aBe
€ro PasHOBUIHOCTH: 1) KpyNHbIE YIJIHHEHHO-TIPH3MATHYECKHE KPHCTAI-
aBI, goctaraonme 5,0x0,5 MM H coaepKamie B UEHTPAJILHBIX YacTAX
NBUIEBHIHBIE U MIOJIbYaThle BKIIOYEHHA PYIHBIX MHHEPATIOB pa3sMepoM
1o 0,01 MM, a BIOJIb IONEPEYHBIX TPEIIHH — OOUIILHBIC Fa30BO-KHAKHE
BKJIIOUEHHs BenuauHo# 0,005 MM; 2) TOHKOHTONE4aThle MPO3pPayHbIe
KPUCTAJUIBI JUIHHOM 10 1,5 MM, BIUIIOYMEHHBIE B IUIATHOK/IA3, a TaKkKe
obpa3syomue CKOIUIEHUs B y4acTKax pa3BUTUA KAJIHEBOro IOJIEBOTO
mnata. ITocnenHnii npeacraBied KCEHOMOP)HEIMU 3€PHAMH BETHYMHON
He 6onee 0,4-0,5 mM. B Bupe menxux (0,2-1,0 MM) kceHOMOP(HBIX 3epeH
BCTpedaeTcs W Keapu, BuotuT mpencrarnex MenwyainmMu (oo 0,03 mm)

40

TEOJIOTO-TIETPOIPAPHHYECKAS XAPAKTEPHCTHKA. ..

cpeT1a10-0ypBIMHU Yelry ikamH, 06pasyromMMH TOHKME KaeMKH BOKpYT
pyAHBIX MHHEDaNOB. H3pelika OH NMPUCYTCTBYET B MHTEPCTHLMAX
MeXAY 3€PHaMHU IIAaruoKnasa, Mo KpasM 3aMemIaeTcs XJIOPHTOM.
CTpyKTypa NOpon THNHYHas opuToBad (nnMabazo0Bo-oduropas) ¢ sue-
MeHTaMH MOHKHIOOGHUTOBOH, TekcTypa MaccuBHas. Cpenu NopoJ Kame-
HEIIKOrO KOMILIEKCa NoNiepHThl HecBIDKCKOM Naiiky BELISSIOTCS HAMMEHD-
eif CTENEHBI0 BTOPUYHBIX H3MEHEHHH.

3ATOPBAILICKHUM KOMIUJIEKC

3aropGatICKui KOMILUIEKC NPE/ICTABIIEH OIHOOGPA3HLEIMH 10 COCTaBy
CyOILENOUHBIMA JOJIEPUTAMH B Fab0pO-10NepUTaMH KalifHOTHIIHOTO 06-
nuka, 06pasyioluMu faiku 1 naiikoo6pasnbie Tena. Brinenen oH B npe-
menax JKHTKOBHYCKOIO ropcTa (AkcameHToBa, Jlerwii, 1985; AKXcaMeHTOBY,
1986) KaK KOMIUIEKC JaeK, Pe3Ko OTIMYAIOLIMXCA 110 MHHEPATBHOMY H
XHMHYECKOMY COCTaBY OT Pa3BUTHIX 3/I€Ch iK€ JOJEPUTOB HATOPHOBCKOTO
xomiuickca. Haspanue naHo no a. 3aropGaimbe JKuTKoBHICKOrO paiiona
Tomensckoli obmactu. Jlaftku 3arop6amckoro KoMIuleKca HMeEroT npeu-
MYILECTBEHHO CE€BEPO-3anaJHoe M CyOIIHPOTHOE NMPOCTHPAHHE (CM.
puc. 4), HebOMBILYI0 MPOTMKEHHOCTH (He Gonee 1,5 k) NPH MOIIHOCTH
o 100-150 M. KoHTakTs! HX ¢ BMEIAIOLMMH TIOPOJAMH [TOBCEMECTHO pes-
KHE, MHOT1a OCIOXKHEHHBIC pacclaHLeBaHueM. 110 HApaRNEeHHIO K KOH-
TakTaM NOPObl CTAHOBATCS Gollee MENKO3EPHHCTHIMH, BILIOTh 10 MHKPO-
3epHHCTBIX. CXOHOTO COCTaBa NONEPHTOBBIE NAlKH ITHPOKO pacnpoctpa-
HCHBI Ha CEBEPO-3anajie YKPAMHCKOTO IUTA B LEHTpanbHol YacT Bonsrk-
ckoro Grioka (Byxaper, Tonsucknit, 1983). 3neck miuna naek gocTHraer
2-10 kM u Gosee; OPHEHTHPOBAHE! OHH B CYyOIINPOTHOM, CEBEpO-3amal-
HOM, pexe CeBEepO-BOCTOYHOM U MEPHMIHOHAILHOM HAMPaBIECHHUSX.
BO3PACTHOE ITOJIOXXEHHE. BoAbIMHCTBO JaeK 3aHEMaeT JIUCKOp-
AQHTHOE MOJIOKEHHE N0 OTHOWEHHIO K OCHOBHBIM CTPYKTYPHBIM 3Jie-
MEHTaM KPHCTANIHYECKOro (yHNaMeHTa, YTO CBUAETENLCTBYET O Gonee
nosaHeM ux oOpasopanuy. B Xurkosnackom ropcre naitku IPOPBIBAKOT
CPERHE3CPHHCTHIC ANACKUTH Gepe3NHCKONO KOMILIEKCR, BO3PACT KOTO-
PBIX, 10 AHAJIOTHH C JIEHKOTPAHATAMH MEPKAHCKOIO KOMILIEXCa YKpauH-
Cckoro mmura (I'eoxpoHonoruyeckas ..., 1989), Mmoxer Gbits OINpeneneH B
HHTepBane 1770-1760 wiu ner Hazan. B cBoxo ouepens, RonepHTsI pacce-
KaKoTCs NporKIIIKAMH MENKO3EPHHCTBIX CHeHHTOB (ckB. XKT 0753, 1. 106,8-
107,0 m; cxB. XK 0816, . 73,0-78,5 m). B Bonsiackom 6110ke cy6menou-
Hble raG0po-noepUTI NPOPHIBAIOT IPAHHTHI KopocreHckoro mnyrona
(Haﬂpmep, 3pmnane-3anecckas H BesokopoBHYCKas HalKH) # HECOITIaCHO
T€PEKPBIBAIOTCS IOPO/IAMH OBPYICKOIi CEPHH, BO3PACT PHOJINTOB KOTO-
Poit pasen 1745+20 mMun ner (CxoGenes, 1987), uto onpenenser BpeMs ux
OPMHpOBaHusA B HHTepBaTe oT 1760 no 1745 MiH ner Hasan.
NETPOrPA®GUYECKAS XAPAKTEPUCTHKA. Hopons! 3aropbauickoro
KOMIUtekca mmetoT BBIIEPKAHHbBIC MUHEPAIBLHBIN U XUMHYECKHIT cocTaB

H CTPYKTYpY, TUOMYHYIO Ul THNA6MCCAIBHBIX MArMaTHYeCKHX nopoxn
OCHOBHOro cocrasa.
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Cybwenounsie 2abbpo-oonepumst, Claraiollye, aaliky B npeaenax
JKHTKOBHYCKOTO rOPCTa, COCTOAT M3 IUIarHoKiIa3a (65—75 %), MOHOKIIHH-
Horo nupokcena (7-20 %), onuBuHa (7-10 %), pyaHeIX MHHepanos {4~
5 %), anatura (0,2-0,3 %). [Inarnoxias npecTaBneH NOMHCHHTETHYECKH
CIBOWHMKOBAHHBIMH YAUJIMHEHHO-TIPH3MAaTHYECKUMH KpHCTAIaMu
anne3un-nabpanopa. [peobnanaromuit pasmep Hx 5-8 MM, B eHTpaIb-
HBIX 4YacTsX Jaek — 0 15 MM, a B pukoHTakTOBLIX — 0,4—1,0 MM. B npo-
MEXYTKaX MEXAy HAMU HaXOISTCA CKOIUIEHWS ONMBUHA, HAOMMHAIO-
IIIHE TOMEOTEHHbIE BKJIIOUEHHS, OKPYKEHHbIe TOHKOH KaeMKOH MarHeTH-
Ta M MeJKOYelryHyaToro ceprneHTuHa. CoXeHbl OHU MEJIKHMH OKpYT-
JBIMH 3epHamMi Oyporo onusrHa (roproHonst - Fo, Fa ), oboramesn-
HOTO MBIAEBAaTHIMH BPOCTKAMU PYAHOTO MuHepajia. [IoMMMO onuBMHa
MPHCYTCTBYIOT KpyNHbIE KCeHOMOP(]HBie 3epHa GeClIBETHOrO MOHO-
KITMHHOTO MHPOKCEHA, MMEIOIIEro COCTaB NepexXOHbId OT aBruTa K ca-
nuty — EnFs, Wo,,. K TeMHOUBETHEIM MuHEpanaM IpHYpPOYEHBI 3€pHA
WIBMEHUTA ¥ THTAHOMarHeTHTa pa3MepoM 10 3,5 MM u kpynssie (1-
5 MM) HMTONIB4ATHIE KPUCTAJUIbI anaTuTa. B aKileCCOpHBIX KOJHYEeCTBaxX B
NIOpoAax OpUCYTCTBYIOT LUPKOH, CheH, PYTIUL, UPHUT, TPaHaT, (NIFOOPHT.
HHorna B moponax BCTpedaeTcs KalHeBbli moneBoit mrmar. CTpykTypa
rab0po-H0JIepHTOB CpelHe- M KPYMHO3epHUCTas MOoHKMNooduTOBas,
TeKCTypa MaccuBHas. [loposp!l B To# WM HHOM CTENEeHH U3MEHEHL!: 110
ONIMBHHY ¥ HHPOKCEHY pa3BHT TOHKO3EPHHCTHI arperar 6yporo
O6uoTUTA, a MO KpasM — MEJIKHE NPH3MaTHYECKHe KPUCTALIB roy6o-
BaTO-3eJIeHOro aM¢ubona, IWIArnokia3 no kpasM JeaHOPTH3UPOBaH,
YaCTUYHO 3aMEMIEH LIOM3UTOM H 3IUAOTOM, pYIHbIe MUHEpasbl JeHKo-
KCEHU3UPOBAHE.

AHAJIOTHYHH i MUHEpAJILHBIH COCTaB UMEIOT U cyOuienouHble
rab6po-noneputst Bonsmckoro 6noka (Byxapes, ITonsuckuit, 1983). B
HeaoM g rab6po-I01epyuToB 3aropOanickoro KOMIUIEKCa XapaKTepHb!
cnabasi CTENCHb BTOPHYHBIX M3MEHEHHH U 3HauMTeNibHAsA oborameH-
HOCTh PYAHBIMH MHMHEpajiaMH H amaTUTOM. B 3TOM OTHOIIEHHH OHH
CXOHBI C IOPO/IaMH KAMEHEIIKOTO KOMIDIEKCa, OT KOTOPHIX OTIHYAOTCH
MOCTOSHHBIM IPUCYTCTBHEM OJIMBHHA ¥ OTCYTCTBHUEM THIEpCTEHA.

KAJIMHOBCKHUH KOMIIJIEKC

B mpenenax Muxamesnucko-XKHTKOBHUCKOTO BBHICTYNA KPHCTAJUTH-
4ecKoro (yHAaMeHTa BBHISBIECHBI peAKHe NailkK¥ TPaxXxHIOICPHTOB,
TpaxHaHAE3HTOB U TpaxuaHae3znbazaneToB. PaHee Ha OCHOBaHUH
neTporpaHIeCKOro M reOXHMHIECKOrO CXOICTRBA ¢ PACpOCTPAHEHHBI-
Mu B OBpyuckoii BnaanHe 3d¢y3nBaMu 36paHbKOBCKOI CBUTHL OHH
paccMaTpUBaNMCh Kak uX ¢aumansHele (CyOBynkaHu4yeckue, ranabuc-
CaJIbHBIC) aHAJIOTH H HE BBIIEUINCH B CAMOCTOATENbHBIM KOMIUIEKC. D10
CO3JaBAJI0 HEKOTOPYIO HEONpPEJeNIeHHOCTh HX HOJIOKEHUS B CXeMe pace
4ieHEHHs paHHero JokeMbpua Benapycy, TeM 6onee 4TO OHH HAXOAATCS
Ha 3HaYUTENbHOM, nopsaaxa 100—-120 kM, ynaneHnu ot paiioHa pa3BuTUs
3¢ dy3uBoB 36paHbKoBCKoi cBUTHL. Ha3anue koMmekcy maHo mno i. Ka-
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snnoBka (OKHTKOBHYCKHIL paiioH, ['omenbckas o6nacts), B6nM3M KOTO-
oii B CEBEPO-3aMafHON YacTH JXUTKOBHYCKOro ropera cke. 2Kt 111, 121,
122 1 125 GBUTH BCKPBITHI TPAXHAOIEPHUTHI.

TpaxHRONEPUTH! 006pasyoT HalKkH BHIHMOI MOIMHOCTBIO B MepBhIe
JecATKH METPOB H NPOTMHKEHHOCTRIO A0 400-500 M, MMelomue 30HaTb-
HOe CTPOCHHE U 3aKaJICHHEIE KOHTAKTHI. IIpMepomM MOXeT CITyXKuTh Jaiika,
pekpbitasd CKB. KT 0706 cpeau KpynmHO3EpHUCTBIX aM(pHGOI-GHOTHTOBLIX
[paHUTOB JKHTKOBHUCKOro KoMiuiekca (CM. puc. 4). LenTpanbuas gacth
JaiiKH MOIHOCTHIO 24,5 M (110 KEPHY CKBaXKHHBI) CII0XXEHA METaIUIarno-
upOBBIMH TPAXHJIOIEPHTAMH, COAEPIKANIMMH OOMNBHbIE BKPAIUIEHHHKH
[11aTHOKIIa32 BEJUYHHOM 10 7 cM. Ilo HanpaBieHUIo KaK K HIDKHEMY, TaK
H BEPXHEMY KOHTAKTaM KONHYECTBO BKPRIUIEHHHKOB PE3KO COKpallaeTcs,
0HH MPHOOPETAIOT YIUIOWEHHO-TaOMHTIATYI0 OPMY, a pasMephl HX
ymeHbwaoTes A0 1,5 cM. MoinocTs 5TiX 30H paBHa 1,0 1 3,5 M coot-
BeTCTBEHHO. Jlaee OHM CMEHAIOTCSA adHMPOBBIMH PAa3HOCTAMH, pa3MepbI
KPUCTAJLIOB IJIATHOKIIA3a B KOTOPHIX COCTaB/SIOT AUIE 0,5-1,5 MM.
BunuMas MOLIHOCTE a@MpPOBLIX TOPOA Y HIDKHErO KOHTAakTa 2,5 M, y
BepXHero — 12 M. BOnu3u sepxHero KOHTakTa (HIDKHHI HE BCKDHIT CKBa-
*¥HO#) NOPOILI NPHOOPETAIOT MUHAANEKAMEHHOE CTpOeHHe. MIHIAMHBL
BEIAYMHON 2--8 MM BHIIIONHEHB! KAILLUMTOM M 31HaotoM. CaMas Bepx-
HAA, IPHKOHTAKTOBAdA, 30Ha Hailkl MomHOCTeI0 0,5 M — 3T0 BechMa
TOHKO3€PHUCTa4 IIOPO/a, MIEPBOHAYANBHO, O-BHANMOMY, clabo packpu-
CTA/UIM30BAHHAA H COAEPKalIas CTEKIO, KaK 3TO HaGI0IaeTcs B HEKOTO-
PHIX fAHKaX TUIarHoGHMpOBLIX JONEPHTOB, MPOPHIBAIOIINX rPaHHTs Kopo-
crenckoro ruryrona (Byxapes, Ilonsucknii, 1983). Biuskas mo cocrapy
Halika MEranuarnoQUpOBHIX TPaXHAONEPUTOB Ohijla BCKPHITA B IOTO-
3anmafHoil yacTH Kaprepa Kpecresackas Husa Ha kpaitHem iore Benapy-
cH y A. Imyuikosuan. [aiixa npopsiBaeT MHrMaTH3HPOBaHHbIE aMpubon-
OHOTHTOBBIE THEIHCH apxes, HMEET KPyTOE NaJeHHE, 30HAIbHOC
CTPOEHME M BUAHMYIO MOIIHOCTH OKOJIO 50 M.

Haiiky TpaxuaHAEe3UTOB, BCTPEUEHHLIE B Mpeaeax JKUTKOBHUCKOTO
ropcra (cks. XKt 5, 036, 0832), HMEIOT OXHOPOAHOE BHYTPEHHEE CTPOE-
HHe, aQUpOBYI0 MHKPOKPHCTATHIECKYIO CTPYKTYPY H Pe3KHe 3aKalleH-
Hble KOHTaKThl. MomHocTh ux konebnetcs ot 0,7-1,6 mo 22 m. Jlaiika
TpaxvaHje3nba3ansToB Obina 06HapyxeHa npH pa3paborke Mukame-
BHYCKOTO Kaphepa CTPOMTENBHOTO KaMHs B €ro I0ro-3amlafgHoi YacTH.
Ona BckpeiTa Ha iy6uHy 40-50 M M MpocnexeHa 1o NPOCTHPAHUIO B
CybunpotHoM Hanpasnesuu (asumyT 110° BIOB) Ha 400 M. MomuocTts
€¢ B 3anagHoi yacty 2,0 M, B BocTo4HO# — 0,8 M. KoHTakThl ¢ BMema-
WIMMH [HopUTaMH | MeTaanaba3aMM pe3KHe, NPAMOHHENHbIE, KPYTO
HakoneHHsIe Nox yroM 75-80° Ha 1oro-3anazn. B sHIOKOHTaKTax 1opo-
Abl nafiKK CUTBHO TPEHIMHOBATHI, PACCEUECHB! YaCTLIMH TOHKHMH TPEIIU-
HamH, napannessHBIMH TNIOCKOCTH KOHTAKTa, a B LEHTPaNbHOM 9acTH
Pa36uTEI TperMHAMME OTAEIBHOCTH Ha MENIKHE YITIOBATHIE TUIUTKH. Ceky-
liee nonoxeHNe NaiikK O OTHOIIEHHIO K BMEUIAIOIMM ee MOpoaM,
Y€Tkne mapauteNbHBle KOHTAKThl, HE3HAYMTENbHAA (MO CPABHEHHIO C
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IUTHHOH) MOIIHOCThb CBHIETENLCTBYIOT O BHEAPCHUH paciiaBa B KOHCO-
JIMAHPOBAHHEIE TIOPOJBI BAOJL Y3KOH TPEIHHBI CKOJIOBOTO THIIA.
BO3PACTHOE TIOJIOXEHHE naek KalHHOBCKOTO KOMIUIEKCA OMpe-
Jensercs TeM, 4YTO OHH IIPOPHIBAIOT Pa3HOOOpa3Hble MarMaTu4yecKHe
MOPOJB], BKIIIOYAs aJLICKHTHI BO3pAacTOM mpHMepHo 1770-1760 miH ner
(10 aHaJIOTHH C OJHOTHIHBIMH I'PAaHNTAMH [IEPKAHCKOTO KOMIUIEKCa Yk-
pauHCKOro IKTa; I'eoxpoHonorudeckas ..., 1989). Ho ocHoBHBIM KpuTe-
pHEM SBISETCA MX NeTPorpaguyeckoe U NeTPOXMMUIECKOe CXOICTBO ¢
TpaxHaHJe3UTaMH BepxHel NOACBHTHI 30paHLKOBCKON CBHTHI, BO3pacTt
KOTOPOH, COIIACHO YTOYHEHHOH KOppENILUOHHON CTparurpaduyeckoit
cxeMme JokeMOpust Yipannckoro muTa (EcHimayx u ap., 1999), npessimaer
1700 mnH set. B gacTHocTH, U-Pb M30XpOHHEIH BO3pAacT PUONMTOB HHX-
Heil IOJCBUTH], NOACTWIAIOMMX TPaXHaHAE3UThL, paseH 1745+20 My ner
(T'eoxpoHonoruyecxag ..., 1989). OnpeneneHHoe NeTPOreOXUMHYECKOE
CXOZCTBO, Kak OyneT IoKa3aHo jfajiee, yCTaHABIUBAETCS H ¢ KOMarMaruy-
HBIMH BYTKAHMTaM MHTPY3UBHBIMH IIOPOJAMH — IIENOYIHBIMM rabGpon-
JaMH M CHEHHTaMH, cnararomumu Hebonpmue Maccusn (Huummopos-
ckuii, lapunkosckuit, FOporckuil, Scrpebenkuit u ap.) B oOpaMireHuH
OsBpyuckoil Bnagunsl. Bospact menodnsix cuenutoB Sctpederkoro
Maccusa 1722+5(17) man ner (CkoGenes, 1987). [Ipencrasnsercs
Hanbonee BEPOATHBIM, UTO BHEAPEHHE AA€K TPAXUAHIE3HTOB U TPAXUAO-
JiepuTOB Ha tore Benapycu Takxe MPOUCXOMIUIO B CAMOM KOHIIE PAHHETD
NpoTEPO30d CHHXPOHHO C NPOSIBICHHEM IIENOYHOGA3UTOBOrO Marma-
TU3Ma Ha CMEXXHOH TeppHTOpHM YKPaHHCKOIO LIHUTa.
ITIETPOT'PAOGHUYECKAS XAPAKTEPHUCTHKA. JIns Bcex Hopoa KaMHOB-
CKOT'0 KOMIUIEKCA XapaKTepPHA XOpOlas COXPaHHOCTh NEPBUYHBIX MUHE-
paJoB U MX CTPYKTYPHBIX COOTHOLIECHHIA. BTOpHYHbIC H3MEHEHHA CBA3A-
HBbI C HU3KOTEMIICPaTypHBIMH NO3HE- MM I0CTMarMarHieckuMu (aua-
FeHEeTHYECKUMH) NpeoOpa3oBaHUAMY MHKPOKPHCTALIHIECKOH OCHOBHOM
MaccH JIH00 ¢ HAJIOKEHHBIMH TPOLIECCAMH PACCNAHIEBAHHS MOPOL.
Mezannazuogupogvie mpaxudonepumel, pa3BuThie B IMpeaeiax
JKHTKOBHICKOTO ropcTa, — 3T0 TEMHO-CEPBIE C 3ENEHOBaThIM WK Gypo-
BaTBIM OTTEHKOM MAacCCHUBHBIE NOPOJBI C PE3KONOPPHPOBOI CTPYKTYPOH.
BxpamneHHHKH B HHX cocTasngaioT A0 40-60 % o6bvema noponrt u
npeicTaBleHbl MUPOKOTAONUTHATHIMH, YIUIOMEHRO-TabMHTYATHIMA H
HenpaBWIbHOH (OPMBI KPUCTA/UIAMH IUIaTHOKIIa3a Pa3MEPOM OT 2—5 MM
oo 1,5-2,5 cM, a B HeHTpaJbHBIX 4acTAX Jaek — A0 67 cM. Ilnaruoknas
MOTHCHHTETUMECKH TOHKO CABOMHMKOBAH; COCTAB €T0 OTBEYaeT aisOHuT-
onurokiasy. OnHako 60JbIIOE KOMMYECTBO BIJTIOYEHHUI 3MMI0Ta H LIOU-
3UTa YKa3bIBAET Ha NEPBOHAYaIbHO Gosee OCHOBHOM ero cocras. Bxpan-
JEHHUKH WHOIZA YaCTHYHO Pe30pOUpoBaHbI U OKpYXeHbl ToHko (0,1-
0,2 MM) xaeMKOi#t JICICTOBHIHOINO KHCJIOTO Inarnoknasa. OcHoOBHas Macca
CJIOXEHA TOHKO3EPHUCTBIM arperaroM 3IHA0Ta U 6ypoBaTO-3€JIeHOTO
6HoTHTa C MPUMECHIO HEOONILIIOrO KOJIMYECTBA KBaplla, NOJIEBOTO 1LIIIATa
¥ roxyboBaro-3eseHoro am¢pubona. B Hell npucyTCTBYIOT KOPOTKOTab-
JIUTYATHIE, MOYTH M3OMETPH4YHbIE KPHCTAIH U c1abo yAIHHEHHbIE
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jiefiCTHI TUTATHOK/Ia3a BEHYHHOM 0,2-1,0 MM, 3epHa cdeHa, MarHeTHTa,
[IMpHTA U aMaTHTa pa3MepoOM 10 0,5-3,0 mm. TTopoasr MecTamu paccnaH-
OBaHBl U M3MEHEHBI, 0COOEHHO B YHIOKOHTAKTOBBIX YaCTAX JacK, Ille
npeBpALICHBI B KBapl-NOJICBOMIAT-OHOTUTOBBIE CIaHUbl. B ueHTpas-
gblX 4acTAX NaeK HalnromaeTcs karakias H nedopMalis OTHENbHBIX
BKPAIUIEHHHKOB NIarHoxJiasa.

TpaxXHIONEePUTEL, BCKphIThE kapbepoM KpecTbsHckas Husa, Taxxe
HMEIOT METANIartoQUpoBy0 CTPYKTYPY U MACCHBHYIO TEKCTYpY, HO
oTnHYaloTCs 60ee TeMHBIM, OYypOBATO-4EPHBIM LBETOM, HECKOJILKO
MHBIM MHHEPAIBHBIM COCTaBOM, BeChbMa caboif CTEHEHBI0 BTOPHYHBIX
p3MEHEHHUH 1 HAJIMYMEM TOHKOILTHTYATOM OTACTBHOCTH. BxpamieHnuku
OpelCTaBNeHb! TaOMUTUATHIMA KPHCTAIAMH IUIATHOKAA3a, JOCTHIAK0-
MMM BETHIMHBI 3—5 cM. J{JIf HUX XapaKTepHbl MPOCTBIS IHPOKHE ABOI-
HHKH, B KPaeBBIX JACTAX KPHUCTANIOB HHONAA HAOMONAETCH TOHKOE 110JIH-
CHHTETHYECKOE ABOMHHUKOBaHHE. B rarnokasax npucyTCTBYIOT MEJIKHE
(mo 1 Mm) BKIOYeHHs Gypoparo-3enedoro amputona H aHTHNEPTHTOBbIE
BPOCTKH BOIHO-IPO3PAYHOIO KaJIHEBOTO TI0JIEBOTO LIIATA, 110 TPEIHHAM
B HHX Pa3sBUT TOHKOYELIYHYAThIi CEPULIUT.

OcHOBHas Macca clioykeHa 6ecopsZ0YHO OPHEHTHPOBAHHBIMU JIeii-
CTaMH mnarydoknasza pasMepom 1,0-2,5 MM, MOJHCHHTETHYECKH TOHKO
CIBOMHMKOBAaHHBIMM H 3aMyTHEHHHIMH MBLIEBATHIM PYAHbLIM BEIUECT-
BOM, ¥ KOPOTKOIIPH3MAaTHYE€CKMMH, HENPaBUILHO-OKPYIIEIMH, HHOTAA
KCEHOMODP(HBIMU 3€pHaM# MOHOKIHHHOTO IHPOKCEHa BeNHIHHOM 0,7—
1,5 MM, u3penka 10 2,5 MM, TaKke C MHOTOYHCIICHHBIMH TbUICBATEIMH
PYAHBIMH BKITIOYEHUAMH. [THpOKCEH Mo KpasM HiIH NOJIHOCTHIO 3aMelleH
TeMHO-GYphiM GHOTHTOM, pexxe XJIOpHTOM. B OCHOBHOI Macce CollepkuTCs
3HAYUTEJIBHOE KOJAHYECTBO PYAHBIX MHHEPAJNIOB, MPEACTaBACHHBIX
3epHamu MarHeTHta (2o 0,5 MM), 0OBIMHO aCCOLMHPYILIMH C THPOKCEHOM,
U INIACTHHYATHIMM KpHCTaJLlaMH HNbMeHHTa. BceTpevaloTcs Takxke
pelixue 3epHa 3eleHOBaTo-6yporo ampubona ¥ TOHKOUIONLYaThIe KPH-
CTAJUTLI alaTHTa, AOCTHralmue B IuHy 1,5 MM. CTpykTypa 0CHOBHO#M
Maccel ouToBas, yyacTkaMH nolikwiooduToBas. B npHUKOHTAKTOBBIX
HacTAX JalKU noponkl CTAaHOBATCS 00Jiee TOHKOKPHCTAIIHIECKIMHU: Be-
JMYMHa NeiicT IIarkoKiasa B Hux He npessimaetr 0,5-0,7 MM, a Bkpan-
JeHnnKoB — 0,5-1,0 cM. JlonepuTsl 3aeck pa3bUTH! YaCTHIMH TPEIMHAMH
OTIEbHOCTH, NapaylIeNIbHBIMU KOHTAKTY.

Tpaxuandezumer — NOPOLBL 3eNEHOBATO-CEPOTO U JHIOBO-CEPOrO
IBeTa, MaccUBHbIE, HHOIIA C PEINUKTOBOH (QrIOHAaNBHON TEKCTYpOI,
adupoBLIE WM ¢ eAMHIIHBIMH YIHHEHHO-TA6IHTIATEIMA BKpAILICHHH-
KaMH nyarmoknaza ¥ KOpPpONHPOBAHHBIMH 3epHaAMH MHKPOKJIHHA.
Ocnosras Macca B HMX OGBIMHO TpeBpameHa B ToHK03epHucTsIit (0,1—
0,2 mm) arperar MoJ€BOro 11M1aTa, XJIOPHTa, SMHA0Ta, GHOTHTA, CEPUIIMTA
H KBapua, comepxauiuii OGWILHYIO IPUMECH TTbIIEBATHIX 3ePeH PYAHBIX
MHHepanos. Ha ¢oHe OCHOBHOMH MacCHl pasjHIMMBl CyOnapaiensHo
OPHEHTHpOBaHHBIE JIEHCTHI B MHKPONIUTH KHCJIOTO TUIATHOKIA3a, PeXe
Kanueporo nosnesoro mmara. CTpyKTypa OCHOBHO#M Macchl peTMKTOBas
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MHKPONMTOBAS WK TPAXHTOBAsA, HHOIMA ruanomuinTosas. M3penka B neit
IIPUCYTCTBYIOT CHONOBHIHBIE CPOCTXH TOHKMX YUIHHEHHO-NIPH3MAaTH-
4eCKHMX KPHCTAIIOB KaJIMEeBOro MOJIEBOTO 1INaTa, Kakue Habmogarorcs,
HATpHMep, B IMeT0YHbIX 6a3anbTax (abcapokuTax, cearuTax) KMpraHHK-
ckoii cepur Cpenunnoro xpedra Kamuarky (I'y3nes, 1966). Tekcrypa no-
pol MaccHBHas, U3pelKka MHHAanexameHHas. MUHOAIHHB MMEIOT
HETNPABHIILHYIO (GOPMY, BHITONHEHBI TOHKO3EPHHCTHIM arperaToM Keap-
La 1 CepHuHTa.

Tpaxuandezubazanoms MHUKalIEBUYCKOH NAHKKM — MHKDOKDHCTAN-
JIMYECKHE IUTIOTHBIE Nopojbl GypoBaro-uepHoro useta. COCTOAT OHH M3
KHCIIOro njIaruokiiaza, amoutdona u 61oTHTa. B aKIiecCOpHBIX KOIUYECT-
BaX B HHX NPHCYTCTBYIOT aNaTHT, pyAHble MUHepams! 4 cdeH. Tnarnoknas
obpazyer HGecopsIouHO OpPHEHTHPOBAHHBIE JIeHCTHI pasmMepoM 0,2-0,5 MM,
AMEIONHEe HeveTKHe KOHTYPBI, MEIKOIATHHCTOE yracaHHe H M3peika
PeJIHKTOBOE XBOHHHKOBOE CTPOCHHE (B LIEHTPAJIBHBIX YacTAX 3€peH).
B nmpoMekyTkax MexIy JAeicTaMH HaxOmuTCs TOHKo3epHHCTHIH (0,05-
0,15 MM) arperat KOpOTKONPM3MaTHIECKHX 36PEH TEMHOTO roxybosaro-
seneHoro amdubona U 3ejicHOBaTo-Oyporo Menkoyeuryiyaroro 6uorura,
€ KOTOPBIMH ACCOLMMPYIOT 3€pHa PY/HBIX MHHEPAJIOB HENPABWIBLHOH U
Kybuueckoit gopmsl BesmraugoH 0,1-0,2 MM, 0OBIYHO OXXEJIe3HEHHEIE, a
Taxke cheH H MHOTOUHCIIEHHbIE HTOJIOHKH 30HANBLHOTO anaTuTa JUTHHOM
1o 0,3 mm. CTpyKTypa mopon a(pupoBasi, peliMKTOBas TPAXUTOUJHAS,
TEKCTypa MacCHBHas.

ITo MUHEPAILHOMY COCTaBY M CTPYKTYPHbIM OCOOEHHOCTSAM Tpaxu-
amIe3NTHI ¥ TPAXHAONEPHTH! HICHTHYHB! TOPOJAM, CIAraloIiM JaBOBbIE
MIOKPOBBL M CHJUIOBBIE 3aJeXKHd B BepXHell NMOACBUTEe 30paHBKOBCKOM
cBUTH OBpYUCKO#l BIQAHHBL, YTO K NO3BOJNAET pacCMaTpHBaTh MX Kak
cyOByNKaHWYecKkHe Tejla U MOABOAAIIME KaHAJIBI M IpEeRNOnararh
CYU{eCTBOBAHHE HA3¢MHOIO IMeN0YHO0Aa3NTOBOTO BYJKAHH3IMA H Ha
TeppuropuH benapycu.

B nenoM naiikoBbie NOPOIbI, XOTA M COCTAaBJAIOT HE3HAUUTENBHBIH
00beM MO CpPaBHEHHIO ¢ METaMOp(GUYIECKUMH M APYTHMHM MarMarHuec-
xuMHu 00pa3oBaHMAMHE KpHCTamInueckoro ¢yHaamedTa benapycw,
pacnopocTpaHeHBl BO BCEX €r0 CTPYKTYPHBIX 30HAaX H MMEIOT INHPOKHMI
BO3PAacTHOIl auana3oH $opMuUpoOBaHHA — NMpHMEpHO oT 2500-2400 no
1720-1700 muH seT Hazan. CpaBHATENILHO-NIETPOrPadhHYECKOE U3YdEeHHE
[I0K43aJI0 pa3jiM4yKue MUHEPAILHOTO COCTaBa ¥ CTEHeHH MeTamopdu3Ma
TIOPOX pa3HbIX AAaHKOBBIX KOMIUIEKCOB (TaOML. 1), KOTOpBIE MOTYT CIIYXKMTh
KPHTEPHSAMH ISl X HASHTHOHKALMH.

Haiikn, chopMHpOBAaBIINECS B KOHIIE PAHHETO MPOTEPO304, HMEIOT,
KaK TMpaBWiIO, KAHHOTHIHEIN OOJINK, B HMX XOpOIIO COXpaHHIIMChH nep-
BHUYHBIE CTPYKTYPbI M MUHEPaJIbHBIH COCTAB. BRIABNAIOTCS pasmuins MuHe-
pPaTBHOrO COCTaBa B OJM3KHMX 110 BO3PAcTy M OJHOTHMITHBIX JAHKOBBIX
Nopoaax, pa3BUTHIX B CEBEPO-3aMafHoil H 10ro-BocToYHO# HacTiax Bena-
PYCH: [UIS NepBbIX XapakTepeH NapareHe3HC MOHOKIMHHOIO M poMOH-
YeCKOro MUPOKCEHOB, TOTAa KaKk BO BTOPhIX MOHOKIHHHBIH MHPOKCEH
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OcHOBHEBIE I€0NOTO-TIETPOTPaPHIECKHE H METPOrEOXMMHYECKUE™ Xap
KoMruieke InaBHbIC
(opnerTHpo- | Mopdonorna noponoo6pa- B'rop}{:::erineﬂ- Ietpo
BOYHOE BPEMS | HHTDY3HBHBIX Tlopoae: 3ylouie B ORI 1P ;
opMHPOBAHIL, Ten BTOPHYHEIC Muﬂep;m
MUIH JIET Ha3am) ' MHHepaIbI
KaIHHOBCKHHA Tattka TpaxugonepHTsi, PL Kfsp, Chl, jQ, Mt, Sph, Ap, |¥Mmeper
(1745-1720) TPAXHaHACIUTHI Bt, Ep Sf, Zr meno'
3aropbamckui . Cybmenoansie Mt+Ti-Mt
(1760-1745) Rawo OJIUBHHOBBIE ROJCPHTEI Ok Cpx, B (4-5 %), Ap Cy6me
I'aG6po-ponepuy,
. MHKpPO/IONICPHTHL, Mt+lm (3-7 %) Cybme
KaMeHeLIKHH Jlatixu, JIOJICPHTHE Cpx, Opx, Pl Ap (2-3 %),
(1760-1745) MaCCHBB T'a66po-HOpHTHL, Hb (Bt) Sph, SF, Zr Niazhe:
raGGpo-JonepuTel, . S
MHKPOROJIEPHTHE
Marue
HaropHOBCKHit Taiikn OnueruoBse noneputss, (0L, Cpx, Pl Ti-Mt, Ilm, Sf, | Tonent
(18001+30) RONCPHTH! (Hb, Ac, Tr) Ap, Sph, (Opx) | semad
POBAaH}
AprejoBIIHH- " Tabope O}, Cpx, Opx, Madut
% Haiixn, Q, 8, Ap,
cxuit Aiadsii T Hb, P}, Ac, Tr, Mt (10 3-4 %) uTOBS
(1970-1870) a : CPHAIOTHILL, IHPOKCE- gy ph) §pp A ®) pentmy
HUTHL, FOPHOICHANTLL,
rabopo-nopdHpHTE!
Metannaba3ssi, Cy6m¢
66,
BoNxBHHCKHH Taiixu b PL, Hb, Bt, Ep Q, Mt, Sph, A
(2200-2100) MeTamuaGasts, (Cpx) Rl P
MeTarab6po, B
ropHOIeHUTHI
DeppononeprTLl
. Tonen:
ITecxoBokuit % Cpx, Opx, PI,  [Mt, Ti-Mt, Sf,
(>2450) JLals Toneprtel, ra66po- Hb (Ac, Tr, Bt) |Ap, Sph e
N0NEpHTEL, MeTaguaba- el
351, aNOAMab230BbIE
aMGHGOMHTEL
ArnontnabazoBbie Marze:
PycuHoBCKHH Aaim, aMbuGOTHTLI, MeTafIHA- fl;’iﬂ(g’ gcx Mt. Soh. A TOJICHT
(>2450) N - 6a3bl, MeTaraGbpo, » & UpX, L SPL.EP mudde
MAaCCHBbI Cpx)
TOPHONCHAHTH! BaHHaA

Hpumeuanue. * Tlo nanHeM Tabnun 2-12.
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Tabnuna 1

OCHOB“He
—] I'nasuble
rioporoobpa Bropocrenen- .
oOTHA i
fopdonor % Topons: ayiomne 1 mien  |Merpoxmmueckan| oo | o, | Fos | ar | D22 | o | cov | coni | NiCo | Ba | Bassr
ATpy3HBHEL AKIECCOPHDIE cepus K:O
TeN BTOpHTHEIE MHHEePaThi
MHHEPATHI :
TpaxaaoMepHTEL, PL Kfsp, Chl, {Q, Mt, Sph, Ap, |Ymepenuo i . 2 ; X _ <02
ki IpaXHAHNCIHTEL Br, Ep Sf. Zr - 51-56 | 0,7-1,6 | 0,8-0,9 | 1,2-1,4 0,7 1,6| <310 [<0,3-08]0,5-1,0|<02-1,3]| 850-1300 | 1,2-4.3
Cy0GmesouHLIe Mt+Ti-Mt 4
JdikH OTMBHHOBLIE JOICPHTSL 0L, Cpx, P1 (4-5 %), Ap Cy6menoqnas 44-48 | 2,2-3,010,7-08] 0,7-1,0 {09-2,1| 1040 P,0502002-1,3)0,6-13 |300-1000 | 1,0-1,6
i
T'aG6po-101epHTH, "
MHKPOIOJIEPHTb, CyOmenognas 46-52 | 2,1-3,5| 0,7-0,8{ 0,7-0,9 | 1,0-2,2 | 40-100 |<0,1-0,4}0,6-1,2}{ 0,8-2,4 | 500-1600 | 1,1-3,2
Mt+llm (3-7 %)
2, JOJISPUTBI Cpx, Opx, Pl Ap (2-3 %)
}CCHBBI [a66po-HOpHTLHL, Hb (Bt) ’ ‘
Sph, Sf, Zr Marne3naneHo-
rab6po-A0NepUTHL, 49-52 | 0,8-1,3]0,5-0,6 | 0,4-1,1 |2,3-4,6 | 180-1000 }1,2-10,0| 0,8-1,1 | 3,0-19,0{ 50-600 |<0,3-0,6
P! P TOJIEUTOBAS -
MHKPOIOJIEPHTHL i
MaruesHansHo-
. OnuuHoBse goaeputst, {0, Cpx, Pl Ti-Mt, Ilm, Sf, |ToneurtoBas
siiKs noneput (Hb, Ac, Tr) Ap, Sph, (Opx) | penmibbeperus- 45-48 | 0,5-1,0 { 0,5-0,6 | 0,8-1,0 | 32-6,7 | 140-160 | 1,2-1,5 | 0,4-0,6 | 4248 | 80-100 | 0,203
pOBaHHas
|
T'a66po 43-50 | 1,3-2,0 | 0,6-0,7{ 0,6-0,9 | 1,7-2,6 { 17-770 |0,1-7,6 | 0,4-5,5| 0,7-4,5 | 180-300 | 0,2-0,6
" Ol, Cpx, Opx, Madut-ynrTpama- ‘ ‘
AHKH, Hb, Pl Q7 va AP,
ICCHBBI, TlepHaoTHTLL, mHpokce- |o Pl;i Aéc’ T Mt (20 3-4 %) e Radde: i
HUTHL, TOpHEIEHANTSL, > Phl, Srp peHLHpOBaHHAY 40-55 | 0,2-1,2]0,3-0,5 | 0,1-0,7 | 1,1-2,5 | 600-2200 |6,3-37,0| 1,7-6,4 {1,8-17,0} <100-250 | 0,2~1,4
ra66po-nopbHpHTHI ;
|
MeTazuabassi, CySmesnounas 47-52 1 1,2-1,7]0,6-0,8| 0,8-1,3 |2,1-3,6{ 10-70 |[<0,1-0,2}0,6-2,0| 0,2-0,6 | 450-900 | 0,8-13
MeTarab6po PL Hb E |
i - . (C’px)’BL P 1Q, Mt, Sph, Ap
eTanuabassl,
Mmﬁsﬁm Marsesnameno- | 44.52 10,6-1,0 | 03-0,6 | 0,3-1,0 | 1,0-2,0 | 300-1400 |1,4-11,0 ] 1,2-3,5 | 3,0~12,0; 180-400 | 0,8-0,9
TOPHOIeHIHTH ek ‘ '
DeppononepHTH 4047 1 2,8-3,80,7-08] 0,406 | 2,1-7,5] 10-190 [<0,1-0,9]1,2-2,3 | 0,2-1,4 | 100-240 | 0,4-0,7
: ToneuTtoBas !
% Cpx, Opx, P, [Mt, Ti-Mt, Sf,
AliKH Jloneputsl, raG6po- Hb (Ac, Tr, Bt) |Ap, Sph l;:}(}:?a;peﬂuﬂpm ‘
- |
TONEPHTHI, MeTaHAGa 47-52 | 1,4-1,6 | 0,6-07] 06-08 | 2,2-32| 90-180 | 0,407 |0,7-2,6 | 1,14,6 | <100-150 | <0,3-0,7
381, anoauabazoBse '
aMbuGOIHTH
i, [Aremmone o, ac o
ULel, ¢ (Bi, Q, Opx, Mt, Sph, Ap 44-52 {0,4-1,2|0,406{ 03-1,3 | 1,0-8,1 | 156-1500 | 1-12 |13-5,5]2,0-7,1 | <100-400 | <0,3-1,0
P 6a3st, MeTarab6po, i) b depernnpo-
TOPHOJICHIHTHI P BaHHas

lo naunemM Ta6nuig 2—-12.




TEOQJOIQ-TETPOI'PAOHYECKAA XAPAKTEPHCTHKA. ..

ACCOUHMHPYET C OJIUBUHIOM, a poMGuueckHii TMPOKCEH NPHCYTCTBYET B
¢3k0 TIONYHHEHHOM KONHYECTBE. JTH PasiuyHsi MOTYT OObACHATHCA
23001 IIyOHHOM CTAHOBIICHIA KACK, IOCKONbKY, KaK MTOKa3aHO SKCIiEpH-

wentaibHO (Monep, Tumnu, 1965), npu BLICOkoM JaBieHNH (Ha 60bIIMX

pry6MHaX) KPHCTALIH3ALAS THIIEPCTeHA MPeoOIatacT Hal ONHBHHOM.

[loaTOMy HE HCKIIOYEHO, YTO KPHCTALTHYECKHH GyHAAMEHT B CEBEPO-

samafHol yacT# benapycy, rie pacnpocTpaHeHsl TUIIEPCTEHOBBIE I0Ie-

puTHl B ra66po-u9pmm, ABNETCA B LesioM GoJiee 3poANPOBaHHbIM, UeM

B I0T0-BOCTOYHOH, ri€ npeobnanaroT OIHBHHOBbIC Pa3HOCTH. IpaHHia

Mesily HUMU [POXOIMT, NO-BUTUMOMY, BIIONb Crapnaukoil 30HbI pa3io-

MOB, TIPOTATHBAIOIEHCA B CEBEPO-BOCTOYHOM HAMpPaBJIZHUH B OCEBOH

qacti LlesTpasibHo-benopycckoii cTpykTypHoii 06nacTy.



I'maa 3

XUMHWUYECKWN COCTAB U IETPOT EHE3UC
MADPHYECKHX JAEK

ITo 0co6eHHOCTAM XMMHYECKOTO COCTaBa M C YYETOM [E0JIOoro.
nerporpadHYeckuX XapaKTepHCTHK cpeqn NaHKoBHIX 06pa3oBaHmi
KpucTaJutMdeckoro ¢ysaaMenta benapycn pa3snnudaroTcs accouyaluy
Maduyeckix Nopoj, MPHHALICKAIE K TOICHTOBOH, KalHeBO-HATPHERO}
cyOInenoqHON U yMEPEHHO IETOYHON MarMaTHueCKHM cepusM. Bauny
crienU(UKU COCTaBa MOPOJ, APTeIOBIIMHCKONO KOMIUIEKCA, OHM BEIIENEHE]
B OTHAENbHYI0 Madut-yisTpaMaduToByI0 cepuio. BoNBIIMBCTRO Adaliko-
BBIX KOMILIEKCOB IIPEACTABICHHl OAHON IETPOreHETHYECKOH cepuei,
Y JIRIOL B COCTaB BOJIXBMHCKOIO M KaMEHELIKOTO KOMIUIEKCOB BKIIFOYe-
HBI TIPOCTPAHCTBEHHO TECHO aCCOLMMPYIOIIHE TIOPOMEL, IPHHAIEKAIIIHE K
IBYM CEpHAM — TONEHTOBOH M CyOiNenoyHo#, KOTophe IIPH JaibHEHImey
U3YUeHHH, BO3MOXHO, MOTYT OBITh CTHECEHBI K Pa3HBIM KOMILIEKCaM,
IleTporeoXMMHYECKHE Pa3aMuHui MEXAy MarMaTHUECKHMHU CepuaMH
olpeeNsioTcs 0COGEHHOCTAMHU COCTaBa POLOHAYANbHEIX MArM i
CTeneHsI0 X audepeHialig, KoTophle, B CBOIO OUYepesk, 00YCIOBIEHH
reoJUHaMMIECKUM PEXUMOM B Npeaenax MarmMoakTHBHON 06nacTH »
MOMEHT uX (HOPMHUPOBAHHA.

MAOUT-YIbTPAMA®HUTOBAS CEPUA

K madur-ynsrpamadiiToBoii cepny oTHeCeHbl MaduHeckie H yaLTpa-
MmauuecKne NOPOABl apzenosuuHcko20 kommiekca. T1o KpeMHEKHCTIOT-
HOCTH OHH [OApa3AeNAOTCA Ha IBE IPYIIHBL: YIHTPaOCHOBHOIO COCTaBa -
AEPHAOTUTE! ¥ HX U3MEHEHHBIC Pa3HOCTH ¢ comepxanuem SiO, 3942 %
¥ OCHOBHOTO COCTaBa — MHPOKCEHUTHI, TOPHOICHANTHI X ra626po»un>1 ¢
conepxanmneM SiO, ot 45 f0 50 %, pesxo 10 53-55 % (tabun. 2). g Beex
NOpOJ, XapaKTepHbl HH3Kag o0mas keAe3UCTOCTh H ITHHO3EMHCTOCTS,
npecGnananne MgO nan CaO, nuskoe conepxanue TiO, (06brH0 MeHee
0,5 %). KonmyecTBo menouel B HeM3MEHEHHBIX Pa3HOCTAX HE IpeBHIINa-
et 1,0-1,5 %, 4TO MeHbIIle, YeM B MOPOAAX BCEX OCTaNbHBIX AaHKOBBIX
KOMIUIEKCOB (pHc. 5), HO GoIblIe, YeM B CTAHAAPTHBIX THNAX yIbTpabasd-
toB. Haubonee MarHe3uaJbHBIMH M HU3KOIIHHO3EMUCTHIMH SIBISIOTCA
nepuAOTUTH. B rupokcenurax cofiepxanne MgO CyIecTBEHHO HHXE, 2
ALO, u, ocobenno, CaO sbiue. [To XuMHYECKOMY COCTaBY HEPHAOTUTH!
Y TIMPOKCEHHTHI apreIOBIHHCKOTO KOMILIEKCA CXOXHBI COOTBETCTBEHHO
¢ BepnuTaMH U BebcTeputaMu (puc. 6), XOTA CYMECTBEHHO OTIHYAIOTCA
OT HMX 10 KOJIHYECTBEHHO-MHUHEPATLHOMY COCTaBy. Takoe HecoBmasie:
HHEe MUHEPAIBHOIO M XAMHYECKOFO COCTaBa XapaKTepHO 1jii yIsTpama-
($UTOB M CBA32QHO C LIMPOKHM H30MOP(H3IMOM TEMHOLBETHLIX MUHEP2-
JIOB — OJIMBHHA ¥ NHPOKceHoB. K mupokceHnTaM neTpoxuMudecku 6aus
KH FOpHONEHANTH — MPAKTHYECKU MOHOMHHEpasbHbie aM(pnOonoBHe
MOPOJIBL.
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Tabnuua 2
"CpedHHH XMMHYECKHH COCTaB NOPOJ apreOBLIMHCKOIO KOMILIEKCa

— T 1T 12131 4] 5] 6f7 8 [0 [DB U] RZ]BTi4]i5] 16
5i0; 42,86 |41,23]48,02147,18149,10145,0545,79]50,92{51,53[47,08]54,58{53.05{45,65 49,33]143.64147,12
Ti0, | 0.181021103471039 1032115040039 (049090030073 131|163 |1,65] 1,94
ALO: | 339 |2971564]535 (3,94 |10,59(11,5| 4,71 | 895 | 9,96 |103313,34|16,39(13,75]19.38] 17,59
Fe0, |1483]7.30|73553612,60|7,00|3,12220 352352376 | 2.43 | 228 | 7.23 [15,70| 6,13
FO 409300584 |513}7,50(594]623{659]|663|491]699|871]614]000]7.00
MO | 015 {0.17]0.15(0,17|0.16 {017 |0,15}0,18 | 0,22 | 0,22 { 0,36 | 0,14 [ 0,13 | 020 | 0,12 | 0,16
MgO 2643 |29.67(24,53120,42115,12{17,49/15,1811693|14,93(16,55113,95/ 10,36 | 7.09 | 7,71 | 7,38 | 7.65
€0 2,72 | 4,14 | 4,38 |10,76114,37] 6,08 |14,46115,85{ 9,55 8,48 | 5,72 | 6,09 10,99} 834 { 7.30 | 6,34
Ne,0 | 040 101510391074 038 1,30 080}069]1,02|1,06]226252]300}235|175|230
K0 0,18 |0,07} 1,76 10,39 | 1,16 10,50 | 0,33 | 0,37 [ 092 { 2,73 { 1,18 | 229 | 1,15 | 1,36 | 0.90 | 1,20
P.0s | 0.06 |0.10]009 (0,14 10031005004 {009 |0,10{021 001 |020]012 |001]008 ] 050
SO, 0.10 {011 [0,10[0,17 | 0,11 [0,26 | 0,05 | 0,05 | 0,07 { 0,06 0,10 { 0,87 0,67 { 0,46
flno | 810 9711374127737 (2051211 [139 /1891258253141 [089!138]066] 101
Cyuma ] 99,40 [99.92]99,49]99,68199,89]99,55199.93 [100,0]99,78199,98199,89]99.65 98 58 |99.4399.23| 99,40
Fob 0,36 [0.28]030]0,36]0,29]0.46 [ 038 | 0,34 | 041 0,39 | 0,39 | 0,48 | 0,61 | 0,64 ] 0,68 | 0.63
o 0,08 [0,07[0,26]0,17 [ 0,15 0,34 | 0,48 10,19 | 036 | 0,37 | 0.46 | 067 | 0.91 | 0,65 | 0,84 | 0.85
N2,0/K:0| 23 122102219 03326 (2519 vifo39] 19t ila6li7]19] 19
a1 4 1515131311 (13191719 131311121211
v 60 | 60 | 74 | 190 | 130 | 260 | 200 | 170 | 190 | 170 | 57 | 150 | 85 | 240 | 170 | 240
Cr 1400 |2200 {2600 | 1500 | 2000 | 880 {1250 | 1400 | 1300] 930 | 630 |1200{ 650 | 17 | 770 | 170
Ni 800 11300 620 | 690 | 460 | 410 | 280 | 220 | 470 { 540 ] 900 | 330 | 130 | 42 {140 | %0
Co 10 {77 | 96 | 180 60 Y110} 130|120 83 | 68 { 67 | S0 | 29162 ] 50| 70
Sc 50 {5060 40 (25 47 {s1|a8t35 32 )28 |25]{25]38)23]15
Cu 75 |30 [ 34 ]150f100] 8 |110§50 46| 50|73 ]46] 28096 83| &7
Pb 70 <1 ]40f{63]60|63| 7818457 548715040 10]80}73
Zn 73 | 5042 |100f8 |8 |98|79|100] 9% |73|52}120/13]68] 3
Mo <10 |<1,0f<1,0] 16 [<10fj<tof L1 {11 |13 2611709 1.0] 16 ]<10]<10
sa 43 {50142 | L1 |4t )27120 1924032 2055371261 28]27
Ga 60 |tol4o|10f1s 28t {1014} 13 13138 20)261]7] 48
Sr 40 |{<30| 50 ] 150 [ <30 | 700 [ 350 | 280 | 180 | 170 | 270 | 840 | 280 | 500 | 900 | 900
Ba ‘| 130 |<100| 450 | 100 |<200| 110 | 160 [ 220 | 250 { 140 | 200 | 480 | 180 | 300 | 200 | 240
Be <10 {<10|<10l07 |21 11005 07|t |13 f20]22]01]22]|10]17
zr 72 [<80f<80) 33 |42 | 25| 55|37 |100]| 95|57 |56} 45|96 | 23] 34
Nb 36 (1001053 45|18 (36[34(83]15]67|66142]92|08]4s
Y 12 |sofwo stz ]alis|i1s |27 |ea3f1s8)1s]32]17] 14
Yb 10 133]20(1al1af1s)sits]3al3ads7]21l10]32)1a]16
CrV 23 [ 37 |35 | 791 15 | 34 |63 | 82168 |55 1t | 80| 26|00 ] 45|07
Cr/Ni 18 [ 1742221432145 [64]28[17007]36]50)04]55]11
NisCo | 73 {17 |65 |38 |77137)22(18[57(79] 13 (66145072811
Basr |12 0303|1107 /02 0408|1408 |07 06j0s]06l02]03
n 224 [ 3/4 1 2/5 | 8 330 2/6 | 12 | 26 | 7 1 6 | 3 [231] 19| 5 |36 | 1/12

TIpumeyanne. 1 — amdubonossie nepuporutsl (cks. Ci 636); 2 — Tpe-
Monur-cepnenTuHoBble (CkB. Ci 5791) u 3 — GHOTHT-TPEMOIHTOBLIE
(cxB. Cu 580) mopoast no nepupotuty (?); 4 — ONUBHH-POrOBOOGMAH-
koBsle nupokcesutrl (ckB. Cu 28, 46, 581, 583); 5 — dmoronur-TpeMonu-
ToBhIe (cKkB. Cit 631) M 6 — (OroNHT-POroBOOGMAHKOBO-TPEMOJIMTOBRIE
(cxB. Cu 646) NOpOABI 1O ONKBHH-POTOBOOGMAHKOBEIM MYPOKCEHUTAM;
7 — ONMMBHH-POrOBOOGMAHKOBHIE IUPOKCEHHTH! TIATHOKIA3COAEPKAINE
(cxB. K 1, K 2); 8 — nupokcerosste ropu6nenauts (cks. K 3); 9 — ropu-
Gnenauret (cks. Cu 10, 27, 37, 46, 5831); 10 ~ GHOTHTI3HPOBAHHEIE TOH-
Gnenzuret (cxs. Cu 33, 42); 11 — nuarvoxna3conepsalme ropHGICHIHTEL
(ckB. Cu 27, 46); 12 — Muxpora66po-nopupurs! (cks. Cu 647, 6501);
13 — kpynuosepuuctrie amMduGonossle rab6po, GHOTHTH3HPOBAHHBIE
(ckB. Cu 5831); 14 — cpennesepHUCTbIC amubonuzupoBanHeie raéopo,
Marnerurcoaepaamue (cxs. Cy 10, 46); 15 — aMpubGoau3HpOBAHHELE
rab6po-nonepurs (ckB. Cu 645, 665); 16 — ampuGoaHIUpOBAHHEIE U
Guorntusnpoannsie rab6po-anadas (cks. Cu 641). MukpoaneMeHTsl
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B Ip. 4, 7-11, 14 — 10 JaHHBIM NPUOIHIKEHHO-KOJHYECTBEHHOIO CIIEKTPalb-
Horo ananusa lenrpainsHoii na6oparopuu I10 «LlenTpkasreonorusy»; V, Cr,
Ni, Co B rp. 1-3, 5, 6, 12, 15, 16 — 110 HaHHBIM KOJIHYECTBEHHOIO CIIEKT-
pajbHOIO aHayiM3a Jaboparopun ¢u3nKo-XxuMudeckux metono MT'ulr HAH
Benapycu (n — B 4MCIMTENE), OCTATLHBIE MUKPOJJIEMEHTBI — 1O JAHHBIM IOy~
KOJIMYECTBEHHOIO CIIEKTPAILHONO aHanu3a LleHTpansHolt naGoparopuu PYIT
«benreosyiorus» (n — B 3HAMEHaTeNe); MUKPOAIEMEHTH Ip. 13 M CHITMKATHBIE
asamM3bl Ip. 6, 9-16 — no nauueM LleHTpanshoi naGoparopuu PYII «Ben-
reosiorus», a rp. 1-5, 7, 8 — xpome Toro, no JaHHBM 1a00PaTOPUM ONTHYEC- |
KOro CreKTpaibHOro aHanusa Muctutyra reoxumun PAH (r. Upkytck). -
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Puc. 5. Knaccuukanuosnas quarpaMma «CyMMa IIeJo4eit — KpemHe-
3eM» 1S mopoa MaduT-ynsTpaMadUTOBOM M TONEMTOBBIX CEPH NalKOBBIX
KOMILIEKCOB KPHCTa/LTMYeCKoro (pyHaamenTa Benapycu u cMexHOM Teppu-
TOPUM YKPaHHCKOIO IMTA. 17 — aifkoBBIE KOMILIEKCH: 1 — aprenoBIyH-
CKMA, 2 — DyCHHOBCKMH, 3 — BOJIXBUHCKHH, 4 — METa0a3uThi HOBOTPAA-BOJIBIH-
CKOM TOMIIM YKPaWHCKOTO IIWTa, 5 — MECKOBCKHM, 6 — HArOPHOBCKH U
JaKH CMEXHOW TEPPUTOPHH YKPaHHCKOIrO IUTa, 7 — KaMeHeukuit; [-111 —
101 MarMaTH4eckux nopox: I — HopmaneHoro, II - cy6menounoro u 111 — me-
no4gHoro cocraBo (Knaccudukauus ..., 1997).

Oy Hs 3aKII0Yal0TCA B MeHbLIeM KonndectBe CaO B ropHOIeHIH
Tax, 4TO MO3BOJIAET Mpeanonarars 06pa3oBaHUe HX B pe3ynbTare aMQH
Gonu3aIKy OPTOIUPOKCEHHUTOB, T. €. IOPOJ, B KOTOPHIX JOMUHHPYIO
MHHEpanoM 6sU1 poMOrueckuii mupokceH. U3Menennsie (¢ ¢uoronuto
1 GHOTHTOM) Pa3HOCTH FOPHOIEHINTOB M APYTHX YIbTpaMadpuueCKHX I
PO BBLIENIAIOTCA MOBBILIEHHBIM conepxanueM KO, nocruraromum 3,0 %
¥ NPEBBIMAIOIMM KonuyecTBo Na,O.

I'a66pouas! OTIHYAIOTCA OT YJIbTpaMaduuecKux nopoxa 6onee B
kuM conepxanmeM AL O,, TiO, u wenoueit. ITo cyMmapHOMY KOTHUE
TIOCJIEJHAX OHM MPHOIKAIOTCA K IOpoJaM cyGmenoyHoro psana. H
B HUX (PUMEPHO B 2 pa3a), 4eM B yabTpamadurax, conepxanue Mg
KOTOpO€ YCTynaeT Wi NpUMepHO paBHO konmdectBy CaO; cymecTse
HO BbINIE€ OOIIast XKENE3UCTOCTh, YTO HAIIANHO OTOOPaKAETCA Ha U8
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aMMe AFM B cMme- E
pieHuH QUTypaTHB-
gpIX TOUEK rabbpon-
J0B B CTODOHY Bep-
pmasst F (CM. pc. 6).
Mukporab6po-nop-

MPHTHI IO XAMH-
yeckoMy COCTaBy 3a-
HAMAIOT TIPOMEXY-
T0YHOE MOJNIOKEHHE
MeXITy FOpHOIeHIH-
ramd ¥ rabbpomnna-
MH.
MHKpPO3JIEMEHT-
HbIMi COCTaB MOPOJ
apreJoBIIHHCKOTO oy o T 2
KOMILIEKCA THIIHYEH A
11 MaduT-yasTpa-
MadHUTOBEIX acco-
nuanui [pyrux pe-
ruoHoB (bopucesn-
K0, 1966; UepHbIIOB,
Bouapos, 1972 u
ap.). 'XapakTepHa
000raneHHOCTh 10~
pox Cr u Ni, Hanboms-
Hiee coiep)KaHue Ko-
TOpBIX HaGmonmaerca
B NEPUIOTUTAX H ITH-
POKCEHHTaX ¥ HX U3-
MEHEHHBIX pa3Ho-
CTsX, @ TakKe B FOPH-
Onenmarax. [Tupoxce-
HHUTBI BBHIIENAIOTCA
TIOBBIIEHHBIM KOJIH-
4ectBoM Co. Pe3ko o6eIHEHBI XpOMOM M HHKEJIEM MarHeTHUTCOHEp-
Xamue rab66pouast U rab6po-noneputsl. OT OCTaNbHBIX NOPOA OHHU
OTNHYAIOTCA MOBHIIIEHHBIM coiepxanueM Sr. B nopasnstomem 60b-
WuHCTBEe nopox Cr cymecTBeHHo mpeobnagaer Hax Ni, a Ni an Co.
Hckmouenne coctanaior raG6pousl, B KOTOPBIX COOTHOLIEHHS 3THX
SNeMeHToB 0OpaTHBIe. BceM mopoaam KOMIUIEKCa CBOMCTBEHHO HH3KOE
Conepxanue Pb, Zr, Nb; nepunorutsl obenHens! Takxke Zn, Sc, Sr, Ba.

Ilo HaGopy mopon, cpean KOTOpbIX Npeo6aanaroT MHPOKCEHHUTE,

Pa30BaHMsA KOMILUIEKCA, MO-BHOMMOMY, OJIM)ke BCETO K BEPIHT-MHPO-
KCEHHTOBOMY THITy PacCIIOCHHBIX HHTPY3WBOB HOPMAJIBHOH INENOYHO-
CTH, pacnipocTpaHeHHbIX Ha JAPEBHUX IUIATPOpMax u B 00IacTsX 3aBep-

®102 A3 A4 056 ®7 ©8 +9 X10 %11 ¥12

Puc. 6. lnarpamma (Na,0+K,0)-FeO*-
MgO (AFM) ans nopox madut-ynsTpaMadu-
TOBOM M TOJICUTOBBIX CEPHUH JaMKOBBIX KOMIIEK-
COB KpHCTa/IHyeckoro ¢pyHnamenta benapycu u
CMEKHOM TEPPUTOPHH YKpauHCKOro mura. 1-7 —
ycioBHble 0003Ha4ueHUs Ha puc. 5; 8 — cpeaHue
XHUMHYECKHE COCTABHI MOPOA: J — MHKPONOJEPHT,
11 — TUKPHT, B — BEPIHT, BT — BeGcreput (Borarukos
u ap., 1987); 9-10 — cpennuii cocras 6a3ansToB
TpammoB ApeBHuX (9) u Monoasix (10) miargopm
(Kyronun, 1972); 11 — tpenn nuddepernuanun
ra66pounos Cxepraapzackoro MHTpy3uBa (Wager,
Deer, 1939); 12 — cocraB pogoHa4yanbHO# Mmar-
MBI TPETHYHOH weno4Ho#i cepuu llloTnanauu
(Hoxxonbac, AmneH, 1958). ITyHKTHPHBIMHU JH-
HUSAMH NOKa3aHbl TpeHAsl AuddepeHuranun
mwotnauackoi (1) u raadickoit (1I) menodnsix ce-
puit (Hoxxonsac, Annen, 1958).
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HIEHHOH CKJIag4aTOCTH M CBA3AaHHBIX C MPOLECCAaMH TEKTOHOMAarMary.
YeCKOH aKTUBM3ALMHU 3pEJIol KOHCONHAHPOBAHHON 3€MHOM Kopyy
(Marmatiyeckne ..., 1985). IloBbimenHas xe WeN09HOCTH TOpoy,
LIMPOKOE Pa3BUTHE B HUX (UIOrOMHTA M NOCTOSHHOE NMPHCYTCTBHE ana.
THTa COMLKAIOT HX € TIOPONAMH LIENOYHO-YILTPAOCHOBHBIX KOMILIEKCOB,
NPHYPOUYEHHBIX K CTaOHIBLHBIM ydacTKaM KOHCOMHIHPOBAHHOH 3€MHoj
KOPBI H JIOKUTH3YIOLIMXCS B 30HaX JOMNOXMBYIINX PAa3OMOB HIH B Y3Jiax
nepecevyeHus pa3JIOMHBIX 30H.

B kauecTse pofOHA4ANbHBIX MarM MaQuT-ynsTpaMaUTOBBIX Cephif
4acTo pacCMaTpHUBAIOTCS MarMbl MMKPHTOBOI'O WIH IMKPHT-0a3a/1bTOBOrg
COCTaBa, BO3HHKAOIUHE ITPH 3HAYUTEIBHON CTENeHH IUIARICHMT MaHTHITHO
cyOcTpara B yCIOBHAX PE3KO IOBBIIIEHHOTO TETLUIOBOIO IIOTOKA. D10, T0-BU-
AUMOMY CTIpaBEUTHBO H IS PACCMATPHBAEMOMH CepHH, YTO MOATBEPKIa-
ercs Jiokanuzauuel 66/bIeH YacTH GUIypaTUBHEIX TOUEK YnbTpaMad-
TOBBIX I0PO/I BOMIH3H CPEIHEro COCTaBa MEKPHTA (CM. prc. 6). ITpu 3ToM
HOSBJICHHE BEPNUT-NIUPOKCEHUTOBLIX ACCOLMALMii, a TakkKe pOroBoos-
MaHKOBBIX IHPOKCEHHTOB ¥ TOPHONEHIHTOR, YTO XapakTepHO I apre-
JIOBIIMHCKOIO KOMITIekca, 0ObACHIeTCS 06pa3oBaHueM MX U3 NOAIIE0-
YEeHHBIX ¥ BONOHACBIMEHHBIX MarM (Marmaruyeckue ..., 1985).

['aG66ponarl, MPOCTPAHCTBEHHO ACCOLMHUPYIOIHE ¢ YIsTpaMadu-
TOBBEIMH TIOPO/JIaMH, Ha IIETPOXMMHYECKHX qHarpamMmax (CM. puc. S u 6)
006pa3yioT 060co6ICHHBIE OPEOITBI, YTO NO3BOJIAET IPEAMONAraTh OTCYT-

CTBHE FeHeTHIeCKOH CBA3M MEXXIy HHMH H yiabTpamaduramu. Bonpoc of

MX TEHETHYECKOH npHpojie Moxer ObITh pelieH Ha Gonee o6mUpHOM
TCONIOTHYECKOM H aHAJIMTHIECKOM MaTepuajie, BKIIOYAIOMIEM CBEAeHUS
O XHMHYECKOM COCTaBe IVIaBHBIX M aKLECCOPHBIX MHHEPATOB, pacipe-
JeJIEHHY M MOBEJCHHH B NOPOAAX H MHHEPANaxX PeOKHX H PacCEesHHBIX
3NEMEHTOB, B TOM YUCJI€ PeIKO3EMeIbHBIX.

TOJEWUTOBLIE CEPHUU

K TONenTOBEIM CEPHAM OTHOCATCA ACCOLMAIMH TIOPOI HOPMAILHOIM
LIEJTOYHOCTH, MarMaTHdeckas aupdepeHIHanUs KOTOPBIX Hila B
HanpapleHUH HAKOTUICHHA Xele3a B THTAHA TIPU YMEPEHHOM BO3pacTa-
HHUH KpeMHe3eMa («TOJIEHTOBOE HalpasieHHe NuddepeHIManMH» 110
E.®. OcGopny, 1964). Cpenn naikoBbIX KOMIUTEKCOB KPHCTAIUTHYECKOTO
¢ynnamenTa bemapycu Kk Takoro tHna o6pa3oBaHMAM NPHHAIIEKAT
OCHOBHBIE TTOPO/IbI PYCHHOBCKOFO, IECKOBCKOTO, HATOPHOBCKOTO M OTYACTH
BONIXBHHCKOTO ¥ KAMEHEIIKOTO KOMILIEKCOB. B 3aBHCHMOCTH OT meTpoxu-
MHYECKHX 0COOSHHOCTEH NOPON H CTENERH IH(dePeHIMPOBAHHOCTH pa3imda-
I0TCH: MarHe3naibHO-TOJIEHTOBbIE NHO(epeHIHpoBaHHble (PyCHHOBCKHI,
YacTh BOJXBHHCKOTO M K&MEHELKOTO KOMILTEKCOB), COGCTBEHHO TONEHTO-
Bas auddepeHnHpoBanHas (MECKOBCKHIT KOMIUIEKC) H Marde3uasibHo-
ToNenToBas HeauhepeHIMpoBaHHas (HaropHOBCKUl KOMIUIEKC) CepUH.

MATHE3HAJIBHO-TOJIEUTOBLIE MTUOGEPEHIIMPOBAHHLIE
CEPHH BxmovatoT ynsTpamadutsl (TOpHOIEHIUTBI) U IOPOABI OCHOB-
HOTO COCTaBa MOBLIMIEHHOH MarHe3HaabHOCTH.
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_Hanbonee paHHeil ABNAETCH TOJNEHTOBAS CEPUN PYCUHOECKO20
KoMn1€Kca, KOTOpas BKIIOYAeT ropHONEeHIHTH, MeTara66pounst u
merannabasel, conepxamue ot 44 10 53 % SiO,, B eIUHMYHBIX CITyYasnx
110 56 % (1abn. 3). Bce nopoan ofnamaoT 0OmuMH 9epTaMK XHMHYEC-
KOro COCTaBa, [NIABHBIMH U3 KOTOPHIX SBJIAIOTCA: YMEPEHHas WIN HA3Kast
KeE3UCTOCTD, Pe3koe mpeobnafaHie HATPUA Hal KallHeM, BbICOKad
xanbIMeBOCTh, NpeoGnananne 3aKUCHOM (GOPMEI XKefle3a HaJ OKUCHOM,
JOBOJIBHO HH3Kas THTAHHCTOCTb M HM3Kas WIH YMEpeHHasa (32 peiKkuM
HCKTOdEHHEM) MIKMHOo3eMHcTocTh (al’ = 0,3--0,9). Ilo cymMmmapHOMY
coNEPKaHHUIO 1LEI0Yeli OHH OTHOCATCH K NOPOAAM HOPMaNbHOrO psiaa
(cm. pHc. 5). IIpucyTCTBYIOLIHE B €€ COCTaBE TOPHONEHIHTEI BBIIEIAIOTCS
MOBLIIIEHHBIMH cOAepKaHmAMA MgO M COOTBETCTBEHHO HH3KOiT 061mel
xenesuctoctsio (MeHee 0,50). -

Bce MOpolib! pyCHHOBCKOTO KOMILIEKCA OGEHHEHBI JIMTO(GHILHBIMU
snemenTaMH (St, Ba, Zr, Nb, La). Cuaepodunsusie anementst (V, Cr, Ni)
B HMX MPHCYTCTBYIOT B KOJIMYECTBAX, ONU3KHX K KJIapKaM OCHOBHBIX I110-
poano A.Il. Bunorpanosy (1962), 1 nviub B ropHOGNIEHNTAX H HEKGTOPBIX
pasHocTaX anoauabasossix amdpubonuTos conepxanus Cr u Ni nosbiie-
ghl. [TpakTdecku Bo Beex nopogax Cr npeo6nanaer nax V, Ni Hax Co, a
Sr Hap Ba. OfpainaeT Ha ce0s BHIMaHHE CXOACTBO XHMHYECKOTO COCTABA
Gonbiueit nacTu meTarabbponnos u MeTanHabasor ¢ cocraseM amubo-
autoB M aM(UOOIOBBIX CNaHIEB BMEIIalonieil X OKONOBCKOM CepuH,
4TO, BO3MOKHO, CBHIETENLCTBYET 00 X FeHETUYECKOM POLACTBE H JIOKa-
MU3aLAH HHTPY3UBHBIX TIOPOJ BONH3H ByIKaHHYECKHX IEHTpOB. B oTiu-
4He OT HHTPY3UBHLIX IIOPOJ, B CJIAHLAX BBILIE coaepkanue Zn, Ba, Zr u
La u Hmxe — Sr.

Ha nuarpamme AFM (cM. puc. 6) ¢purypaTHBHbIE TOYKH NOPOJ
PYCHHOBCKOTO KOMILIEKca 06pasyloT opeodl, BEITAHYThIN B HAIPABIEHHH
BEPIIHHLI F ¥ HECKOIBKO CMEIIEHHBIN B CTOPOHY IIENoYeit ¥ MarHus OT
TOYKH, OTBEYAOIIENH COCTaBY PO/IOHAYaIbHON OJIMBHH-TONEHTOBOMH Mar-
Mbl Ckepraap/ickoro HHTpPY3HBa, aCCOLHALNA TOPOI KOTOPOTO OOBIYHO
paccMaTpuBaeTCsA KaK THNMYHBLH NpHMEp TOJNEHUTOBOIO HAIpaBiCHUA
uddeperimanyi. OTKIOHeHHE GUIYPATHBHBIX TOYEK B CTOPOHY MIEI0-
4eil Morio 6BITH CBA3aHO Kak C npoueccaMu auddepeHnmanny MarmMa-
THYECKOTO paciuiaBa, Tak U ¢ MeTaMOp(U3MOM HOpPOI.

Ilo BrIcOKOI# MarHe3HanbHOCTH, HA3KOH TITHHO3EMHUCTOCTH, 00eAHEH-
HOCTH KpYNHOHOHHBIMH JHTOQUILHEIMH d5ieMenTaMu (Ba, Sr, Zr, Nb) n
HOBONLHO BBICOKOH KOHLEHTPALMH CHAEPOQHIBHBIX 3IEMEHTOB IIOPOBI
PYCHHOBCKOrO KOMIUIEKCA CXOJHBI C MarHe3ualbHbIMH 0a3zuTaMH H
6a3anbToBEIMM KOMATHHTAMH 3€IEHOKAMEHHEIX NIOSCOB apXes, rabbpou-
RamMu opHONHTOBBIX KOMIUIEKCOB, rabbpo-monepuraMu u rabGponnamu
OK€aHHYEeCKHX CErMEHTOB 3€MHOM KOPBHI, T. €. ¢ Iopoaamu, GopMHpyIo-
WHMKCA B yyacTKax 3eMHOM KOPBI ¢ OKEAHHYECKHM THIIOM CTPOEHHS M
B YCIIOBMAX re0AMHaMHUECKOTO PeXHUMa PACTKEHHS. DTO HAXOIUT IOA-
TBepXKIeHHE H B PACIOJIOKEHUH QUIYPATHBHBIX TOYEK COCTaBa MeTaba-
SHTOB pPyCHHOBCKOIO KOMILIEKCA B MOJe OKEAHHYECKHX abHUCCaJIBHBIX
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‘ . Tabnuna 3
Cpennuit XMMHYECKHIT COCTAB NOPO PYCHHOBCKOTO KOMIUIEKCA U
aM(puOOIOBRIX CHaHIIEB OKONOBCKOH CEPHH

1 2 3 4 | 5 [ 6178 9 0 i ] 12. ] 13
SiO; 3455 [ 50,92 | 47,63 |47,63|51,48(53,33]47.72| 4821 | 48,94 | 45,54 | 51.08 | 49,60 | 49.45 |
TiO, 1,57 | 137 1 069 | 0386068 {064[072{037 ] 098 | 1.20 | 064 | 077 | 1,08
AlLO, 10,02 13,30 | 9,69 | 7,94 | 11,99]10,07|1606| 19,50 | 15,15 | 1542 | 1742|1678 | 1449
Fe,0, 422 | 3,10 | 3,08 1350 3,42 395|468 209 | 328 | 3,43 | 199 | 330 | 383
FeO 9,03 | 7,60 | 683 {958} 7,23 687|644 477 | 841 | 752 | 591 | 7.03 | 766
MnO 014 [ 0,13 | 024 [026{0201020]025] 012020 017 |015!|018] 019
MgO 13,83 | 7,58 | 1437 [1561{11,49{1236 823 | 8,18 | 923 | 694 | 7,40 | 7,48 | 7.96
Ca0 11,64 | 980 | 12021904 | 8,18 | 7,69 11090 13,12} 9,65 | 10,62 | 1003 | 10,52] 971
Na.0 1,26 | 285 | 1,32 {076 | 1,67 { 1,54 | 231 | 1,69 | 1,94 | 2,13 | 2,49 | 251 | 279
K0 106 | 1,28 | 1,29 |042{098[060]0,77] 043 | 035 | 093 | 0,60 | 031 | 079
P,0s 0,50 | 047 | 0,24 | 0,08 | 008 ]0,10]009] 005 | 0,10 | 0,10 | 0,09 | 0,17 | 0,15
SO, 006 | 0,17 | 0,05 | 0,02 0,15 | 0,03 002 | 004 | 0,10
Mo 1,99 | 1,41 | 2,30 4,01 | 1,88{255(130] 144 | 1,79 | 1,86 | 150 | 1.)4 | 1.93
Cymma | 99,96 | 99,98 1100,05]99,69 99,26 199.90199,821100,00§ 100,02| 99,86 | 99,33 | 99,83 | 100,13
Fob 0,49 | 0,59 | 041 | 0,46 | 0,49 | 0,47 057 | 0,47 | 0,57 | 0,62 | 0,52 1 0.58 | 0,60
al’ 037 | 073 | 040 [0728|0541043]083] 130|072 086 | 1,14 | 094 | 075
NaO/KO| 13 | 22 | 10 {181 1712613040 56| 23 | 42 |81 | 36
n 4 4 2 4 | s 1 15 [ 2 5 13 1] 9 10
v 120 [ 130 | 176 | 100 | 150 | 110 | 150 | 260 | 120 | 130 | 220
Cr 1500 { 780 | 600 | 100 | 170 | 610 | 180 | 410 | 300 | 150 | 190
Ni 570 | 600 {300 | 60 | 95 { 1o | 95 | 180 | 170 | 100 | o0
Co 83 | 84 | 90 | 40 [ 48] 47 | 53 | 60 | 43 | 42 | 52
Sc 32 |38 ] 45 (3048 25| 45 | 50 | 40 | 53 | 43
Cu 25 | 80 | 40 | 80 {90 | 66 | 32 | 60 | 40 | 150 | 54
Pb 43 11 |15 [ 4011853 | 34| a5 | 11113 86
Zn 160 [1201 90 | 50 [ 75| 41 | 90 | 160 | & | 77 | 170
Mo 27 1177 {10foo )12 e 12 1012 13
Sn 33 133070 10[10] 21 201 44 | 33161 | a6
Ga 13 j14]12{15t15]10] 14 18 | 63} 20 | 17
Sr 160 | 110 | 200 | 300 | 320 | 230 | 440 | 250 | 330 | 370 | 250
Ba 410 | 90 | 200 {<100{<100{ 140 | 200 | 190 | 200 | 200 | 270
Be 07 105[|<05/05[06|]05]071] 09 |{<05{05] 07
Zr 68 | 54 | 80 | 40 | 35| 49 | 48 | 90 | 70 | 43 | 140
Nb 67 13050 |<30[<30] 40 | 36| 53 | 601 60| 71
Y 21 |21 254|251 19 ] 27 | 231 18] 29
Yb 22 1157201200240 1,0 | 18] 23 | 13| 16/ 32
La <10 | 30 | <to{<10] 25 | <t0 | <10 | s0 10 1 17 | 51
Cr/V 12516013510 (10|55 ] 1,2 ] 1,6 | 251121 09
Ni/Co 64 | 71 1331150120124 18] 30 )39/ 24| 1,7
Ba/Sr 26 10821 1,0 <030{<030! 061 | 045 | 0,76 { 061 | 054 | 1,1
n 6 5 1 2 1T [ 4 | 18 | 24 10 3 112 | 35

Mpumedanse. I — ropabaeHauTs! ¥ 2 — merarabopo PycHHOBCKOIO Mac-
cusa (ckB. 11 5); 3~6 — ropuGnenanrn (3 — cks. Cu 55kc, 45 — cks. C1 22,
6 — cks. Cr 12); 7-11 — Metarab6po, anoraG0poBsic M anoauabazoBbie
ampuGomrel (7 — cxs. Cr 22, 8 - Cr 161, 611, 9 — cxs. Ct 161, 10 — cks. Cr 105,
110, 140, 11 — cks. Cr 12) u 12 — ra66po-nopurst (ckB. Ct 8) Oxonos-
cxoii rpabeH-cHHKIHHANK; 13 — amdnGonuTtel ¥ aMUGONOBLIC CAHLEBI OKO-
norckoii cepuu (cks. Cr 117, 130, 131, 149, 164, 194).

6aszanpToBiX cepuil (pyc. 7). OTNHUHTERBHOR YEPTOM UX XMMHYECKOTO
COCTaBa ABJAETCSA NOBHIMIEHHAA [MUHO3EMHCTOCTD, a Takke Hoee
BBICOKas KaJueBas LIENOMHOCTb, CBA3aHHA’, BO3MOXKHO, C BIUAHHEM
TPaHHUTHBIX HHTPY3HH, B GONBIIOM KOJHYECTBE MPOHU3LIBAIONIHX IOPO-
bl OKOJIOBCKOI CEpUH. YUHTHIBas 0COOCHHOCTH XHMHUECKOr0 COCTaBa
Ma@UUeCKHX MOPOA PYCHHOBCKOTO KOMIUIEKCE M MX METPOXHMHYECKOE
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FeO*
o 100

CXOACTBO € OC-
HOBHBIMH TIOpO-
jJaMH OKOJIOB-
ckoil cepyy, MO~
KHO npelIrIOJIa-
rath, 4TO ¢op-
MHPOBaHHE TeX
y apyrux 6suto
CBA3AHO C 3am0-
JKeHHEM LTyOHH-
HBIX Pa3jioMOB
ceBepO-BOCTOU-
HOTO IIPOCTHpA-
HUMA M Hadallb-
HHIM  JTamnoM
passuTHs Oko-
JIOBCKOI'O CEIH-

~-100
ALO,

Me%:?g;:‘;:;“o- ®102 43 A4 D5A6 B7 98+ 9 x10x 1
ro a.
Topu6nen- Puc. 7. lnarpamma MgO-FeO*-AlLO, nna oc-

HOBHBIX Hopox MaHT-yIsTpaMaduToBO# U TONEHTO-
BBIX cepHii ZaHKOBBIX KOMIIIEKCOB KPHCTAIIHYECKOTO
dyunamenta benapycu M cMexxHOH TeppuTOpHM VK-
paurckoro murta. 1-7, 9-10 — ycnopxrie 06o3Ha-
4eHHs Ha PHC. 5, 6; 8 — cpenHHe XMMHYECKHE COCTaBbI
nopox cybrunep6asutoBoii Tpanmosoit hopManuu
cepepo-3anana Cubupckoii nnargopmel (OneliHukos,

IHTHI, TIPU3Ma-
THYEeCKH-0 G K~
TOBbIE METaaua-
6a3bl 'H MeTa-
rabbpo Tonen-
TOBOH CepHUH

60AXBUHCKO20 1979); 11 — cocTaBBl NPHKOHTAKTOBOIO M «3aKajeH-
KoMnnekca 1O Horo» ra66po Cxepraapackoro MHTpY3KRa, MPEANO-
XHMHYECKOMY JTOXMTENBHO COOTBETCTBYIOMIHE COCTaBY POJXOHa-

uyanpHoii MarMsl (Wager, Deer, 1939). Tlons 6a3ais-
TOBBIX cepui (1M(phl B KpyxkKax): 1 — okeaHHYECKHX
abHCCATBLHEIX, 2 — OKEaHUYECKHX OCTPOBHBIX, 3 — KOH-
THHEHTANBHBIX I1aT06a3aMBTOBBIX, 4 — OPOreHHBIX
OCTPOBOY>HBIX H OKPAMHHO-KOHTHHEHTAIBHbIX, 5 — OCT-
POBHBIX M3 30H cnpeaunra (Pearce et al., 1977).

cocraBy (Tabu.
4) GIu3KK K Me-
Tabazuram py-
CHHOBCKOTO
KOMILIEKCa, OT
KOTODBIX OTIIH-
YalOTCs MeHBLIIMM KostdecTBoM CaQ, 60nbInelt OKHCICHHOCTRIO Keflesa,
a Meranua6a3nl 1 Metarab6po, kpoMe Toro, 6osiee BEICOKHMH cOepxKa-
Hiamu Na O, K,O, Ba u Sr. IIpuuem B cymMme Iesioueil 3HAYHTENbHYIO
Domo (1o noNnoBHHEI) cocTaBnseT kammid. Ha muarpamme AFM (cM. puc. 6)
buryparupHbIe TOUKH MeTaaHa6a30B pe3ko CMelIeHb! OT TpeHna Ckep-
faapackoro MHTPY3HBa B CTOpoHY wesnodeil. Ha auarpamme xe MgO-—
FCO’LAIZO3 (cM. puc. 7) oHy, Kak U HOPOIBI PYCHHOBCKOTO KOMILIEKCA,
PacnonaraioTcst B 1oJie OkeaHUYeCKUX abHCCaBHBIX 6a3aIbTOBBIX CEPHi,
ToKanu3ysAch BONM3H COCTAaBOB CyOrunep6a3uToBoOi Tpammosoit Gopma-
i Cubupy, YTO MOATBEPKAAET HX MPHHAIEKHOCTD K MArHE3HATBHO-
TOnenTOBON METPOXUMHUECKON CepHH MOpoa. TIoBbILEHHAS EenoY-
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Tabnuua 4

CpeanHit XMMHYECKHH COCTAB NOPOJ TOMCHTOBBIX
cepHil BOJIXBHHCKOIO H KaMEHELKOro KOMIIJIEKCOB

1 2 3 4 5 6 7 8 9 1 10
Sio, 44,20(51,65{ 51,10 | 48,8748,50 | 50,24| 51,70( 49,82} 35,39 | 50,31
TiO, 0,6111,03{0,74 | 062]|0,790850,84 1,25 295 | 1,30
ALOy 9,93 115,80] 14,20 114,29/16,86|11,44{16,41{17,08] 9,49 | 17,02
FeOs 54614021 3,43 | 4,34 32212521313 | 1511 | 2,00
FeO 524|564 534 | 495110,36| 8,66 | 6,81 | 7,01 | 14,77 | 7,38
MnO 0,241 0,15 0,20 | 0,09 0,2310,1310,13| 0,28 | 0,18
MgO 19,60| 6,40 | 10,20 | 9,65 | 7,02 | 13,74 7,51 | 7,17 | 933 | 6,59
CaO 5,428,101 7,31 | 6,61 |10,17| 6,21 | 8,06 | 851 | 7,38 | 9,17
Na,O 1,193,12| 2,76 1 2,65 | 3,01 | 1,69 | 2,73 | 2,79 | 1,44 | 3,06
K0 0,6311,53] 2,56 |25511,31|0,68]|059|0,81; 040 | 054
P,0s 0,201026| 0,03 | 0,27} 0,56 | 0,16 | 0,22 | 0,39 | 0,17 | 0,49
SO; 0,021 0,25 0,18]0,18 0,11 0,12 | 0,00
TI.n.n 6,66 | 1,881 2,40 | 4,90 245] 166|152 325 | 1,58
Cymma  199,40199,83100,27{99,79| 98,58 99,75 99,36 199,72 | 100,08 | 100,02
Fob6 0,36 | 0,60} 0,47 | 0,49 | 0,60 | 0,47 | 0,56 | 0,59 | 0,76 | 0,59
al' 03310981 0,75 { 0,75 0,97 | 0,45/ 0971099 | 0,24 | 1,07
Na,O/K,0] 19 120} L1 | 1,0 1 23 124714641346 3,65 | 3.27
n 3 8 4 2 12 5 9 8 2 2
\4 130 | 230 § 170 | 150- 100 | 120 | 150
Cr 1400} 320 | 800 | 200 1000 { 210 | 180
Ni 1200 140 | 230 | 300 1300 260 | 170
Co 100 | 52 | 47 | 40 70 | 37 | 60
Sc 30 | 32 | 30 30 33|21 43
Cu 100 | 48 | 70 50 150 | 110 | 93
Pb 701 121 90 | 80 501571 80
Zn 100 | 100 | 80 80 230 [ 91 | 130
Mo 12110 1,0 | 1,0 23| 1,0} 1,3
Sn 1020 1,0 | 1,0 2312423
Ga 15 | 20 18 15 15 1 17 | 30
Sr 210 { 510 | 570 | 400 200 | 370 { 1000
Ba 180 | 400 | 430 | 800 <50 | 200 | 570
Be 1,21 1,0 1,0 | 1,0 08¢ 07| 06
Zr 8 | 110 100 | 80 8 | 95 | 120
Nb 451741 16 | 30 53154 | 83
Y 12 {20 20 | 20 17 | 16 | 20
Yb 13120 L5 1 15 15| 141 13
La 18 | 20 13 40 62 | 35
Cr/V 108} 1,4 | 47 | 1,3 100} 1,8 | 1,2
Ni/Co 120127 | 49 | 75 1861 7,0 | 28
Ba/Sr 091081 08 | 20 <0,25] 0.54 | 0,57
n 11 8 3 1 3 10 3

TMpumeyare. 1-4 — BOMXBUHCKUH KOMIUIEKE: | — ropuGnenauTs (k. Mk 46,
0133), 2 — meraauaba3sl ToHko3epHUcTHIe (MK 218B, 2228, 0148), 3 — meTa-
n1aba3pl TOHKO3EPHHCThIE, MOABEpriIMecs nardobnacre3y U GHOTHTH3ALMH
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(cxs. Mx 2208, 0148, 0222), 4 ~ MeTaraG6po KpynHO3EPHUCTOE GHOTHTH=
suposanHoe (ckB. Mk 0133); 5 — HoBorpan-onbIsckas Tofma Bonsckoro
gnoxa YKpauHCKOro mra, Metanopguputel (Cxobesnes, 1987, Tabn. 18);
6-10 — KaMEeHEUKUH KOMILIEKC: 6 — MeIaHOKparoBble rabGpo-HOPUTHI H
ropuGrenautrl (cks. P30), 7 — ra66po-nopurs! (cks. P 30, 51), 8 — ra66po-
noneputsl (cks. P 30, 51), 9 ~ pyausie rab6po-nonepurts (cks. P 30), 10 — Mux-
pooneputsl (cks. P 51).

gocTh 00YC/IOB/IEHa, OYEBHIHO, IPOLIECCAMH HANOXKEHHOTO TIarnobna-
¢Te32 U KJIMOIIATH3alUY [IOPOX, NMOCKOJBKY OHH HAXONATCS B BUIE
MEJKHX KCEHOJTUTOB B rpaHuToujax. [lerpoxummaecku Metanvadassl
BOJIXBHHCKOTO KOMTIIEKCa CXOHBI C MeTanopdUpUTaMy HOBOrpal-
BOJIBIHCKOH ToNy YkpauHckoro mura (cM. 1adm. 4, Ne 5).

TIopo/E! HOPMATIBLHOTO PANIA KAMEHEYKO20 KOMIIEKCA -- TOPHONIEHIHTEI,
ra66po-HOPHTEI, Ta00po-10MePUTH # MHKPOJOIEPHUTSHI, ClAraouiue
SIHYDIKOBHYCKHH MaccUB M HIKHIOI 9acTh KaMeHeLxoro Maccusa, 1o
0COOCHHOCTAM XHMMHYECKOrO COCTAaBA NPHUHAIIEKAT K CPABHHUTEILHO
cnabo maddepeHIpoBaHHON MarHe3HAILHO-TOIEHTOBOM WM TONEHTOBOH
cepuu (cM. Tabi. 4). B HUX Tak ke, KaK B MOPOAaX PYCHHOBCKOIO ¥ BOJX-
BHHCKOTO KOMILIEKCOB, HabmoiaeTcs CpaBHUTENBHO HH3KOE COIEpKaHMe
TiO,, Hu3Kast 001Iast JKENE3UCTOCTh, HECKOMIBKO MOBBIIIEHHOE CONEPIKAHHE
cHAEpPOQHILHBIX 31eMeHToB. [IpH 5TOM, Kak U B IOPOAAX PYCHHOBCKOIO
KOMILIEKCA, B COCTaBe ILenouel 3HaUHTENbHas A0 IPHHALIEKUT HaT-
puo (Na,0/K,0=2,5-4,6). OTanymA 3aKI0YaloTCs JIMHIb B MEHBHIEM COZep-
xannu Cr 1 66npmem — Ni, Cu, Sr. Tak Kak HOpo/sl KaMEHELKOro KoMIl-
nexca cabo H3MEHEHS BTOPUYHBIMH MPOLIECCaMH, HX XHMHYECKHIH
COCTaB, OYEBHIHO, COOTBETCTBYET COCTABY paciUlaBa, H3 KOTOPONO OHH
kpucTa/uIn3oBauch. HadmonaeMoe ke NmeTporeoXMMHIECKOEe CXOACTBO
CN1abo HM3MEHEHHbIX JIOPO/I KAMEHEHKOTO KOMILIEKCA M METAMCPU30BAHHBIX
0a31TOB PYCHHOBCKOIO CBHIETENBCTBYET O TOM, YTO HpH MeTaMopgHsMe
NOCNEHAX MPAKTHUECKH HE H3IMEHANICS MX INEePBUUHBLIN XHMHYECKHi
COCTaB, T. €. METAMOPPH3M HMEN H30XUMHYECKUll XapakTep. TeKTOHH-
Y€CKHe YCIOBHA (OpMUPOBaHUS NOPO/; KAMEHEUKOro KOMILIeKca IoKa
HE SCHEI, T. K. HE OIPENENEeHO UX BO3PACcTHOE NojioxeHHe. JlocToBepHo
M3BECTHO, UTO OOpa3oBaNCL OHH paHee IOpoX CyOINeNCYHOH CEPHH U
K KaMEHELIKOMY KOMIUIEKCY OTHECEHB YCIIOBHO Ha OCHOBaHHH TECHOM
IPOCTPaHCTBEHHOH acCOLMAIMH TeX M JPYTHX MOPOA.

TOJIEMTOBAS JUOOEPEHITUPOBAHHASI CEPHA npencramiena
TNOpofaMu OCHOBHOTO COCTAaBA NECKOBCKO20 KOMMIEKcd, B KOTOPBIX COAEp-
*kanue SiO, xonebnercs B MIMPOKHX npenenax — ot 40,0 1o 52,5 % (tafu. 5).
TIpu 510M CymMMapHOE KOMHUECTBO MmIeNodeil HAXOMMTCA TIPHMEPHO HA Ofl-
HOM 1 ToM ke ypoBHe — 2,6-3,4 % (cM. puc. 5), a Na,0 cymecTseHHO npeob-
Tanaer Han K,O. Apyrumu o6umMu 0COGEHHOCTIMH XHMHIECKOTO COCTaBa
Topoyx spmA0TCA: NpeobnagaHye 3aKUCHOTO JKene3a Hall OKUCHBIM, V Hajg
Cr, cpaBHMTENBHO HHU3KaA WIH yMepeHHas [MHHO3eMHCTOCTh (al’=0,45-
0,78), nopsimensoe comepixanne Sn u obenHenHocTs Nb, a Takxe
Hi3koe comeprxanue Ba u Sr npu npeoGnanarouieii posin NocueaHero.
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Tabnuua §
Cpem{m‘i XHMHYECKHH COCTaB HOPOA NECKOBCKOrO KOMMJIEKCa
1 2 3 4 5 6 7 [3 9 10 ]
SiO, 5494 | 49,58 | 52,05 [ 43,59 | 47,79 | 47,14 | 47,31 | 46,49 | 42,16 | 40,74
TiO, 1,99 | 1,40 | 1,58 | 349 | 149 | 282 | 1,39 | 1,69 | 3,79 | 323
ALO; 13,69 | 15,06 | 14,00 | 11,44 | 1349 | 1234 | 14,68 { 15,53 | 14,34 | 14,10
Fe,0, 453 | 420 | 1,86 | 590 | 458 | 636 | 6,03 | 7,58 | 722 | 944
FeO 6,75 | 844 | 10,27 | 1337 | 9,89 | 1037 ] 744 | 10,13 | 11,30 | 826
MnO 0,14 | 013 | 020 | 024 | 0,17 | 024 | 0,17 | 025 | 022 | 0,15
MgO 420 | 728 | 580 | 634 | 751 | 602 | 726 | 795 | 654 | 567
CaO 639 | 777 | 926 | 9,14 | 846 | 8,59 | 1022 | 7,14 | 1037 | 10,54
Na,0 3,11 | 2,56 | 2,24 | 233 | 237 | 221 | 2,39 | 253 | 224 | 2,48
K;0 2,04 | 081 | 1,00 | 098 | 1,05 | 1,07 | 0,74 | 034 | 040 | 0,50
P,0; 062} 020 ] 017 | 048 | 041 | 041 | 0,69 1,05 | 2,08
SO, 0,13 0,17 | 015 | 0,16 | 032 0,50
Lo 1,20 { 236 | 1,49 | 1,67 | 248 | 223 | 1,25 | 1,06 | 098 | 1,79
Cymma 99,60 | 99,92 | 99,92 {100,14] 99,84 | 99,96 | 99,89 | 100,69{100,61 | 100,48
Fo6 0,73 | 0,64 | 0,68 | 0,76 | 066 | 0,74 | 0,65 | 0,69 | 0,74 | 0.76
al' 088 | 076 | 0,78 | 045 | 061 | 054 | 0,71 | 061 | 057 | 0,60
NaO/KO| 15 | 32 | 22 | 24 | 23 ] 21 32 | 715 1 56 | 50
n 4 2 5 9 9 13 11 2 7 5
v 80 | 260 | 300 | 210 | 210 | 200 | 210 | 620 | 290 | 180
Cr 55 | 180 | 140 | 190 | 140 | 75 94 12 i1 30
Ni 45 | 250 | 53 81 63 34 | 120 13 9 24
Co 30 54 50 57 49 | 38 7 52 51 51
Sc 25 50 74 46 55 | 41 27 22 28 2
Cu 100 | 300 | 90 60 55 83 140 | 87 54 45
Pb 25 10 12 10 10 14 11 9 10 26
Zn 80 | 130 | 140 | 100 | 85 80 140 | 250 | 120 | 97
Mo 20 | 12 1,0 14 |1 12 ] 16 1,2 13 { L1 | 09
Sn 30 1] 051 63 | 35 | 48 | 30 | 36 16 | 25 | 64
Ga 25 24 21 18 19 | 26 14 18 15 20
Sr 400 | 360 | 140 | 200 | 180 | 210 | 360 | 220 | 240 | 290
Ba 700 | <100 | <100 140 | 120 | 150 | 150 | 100 | 240 | 200
Be 40 | 06 L1 06 | 07 | 06 | 05| 06 | 67 | 08
Zr 300 | 120 | 220 | 120 | 150 | 95 97 48 65 | 110
Nb 10 18 10 11 13 11 10 50 { 60 11
Y 20 30 31 48 48 | 29 26 8,0 16 38
Yb 15 | 32 | 31 | 46 | 41 | 28 | 20 16 | 1,9 { 23
La 30 17 10 13 16 | 20 | <10 24
Cr/V 0,69 | 069 | 047 | 090 | 0,67 | 038 | 0,45 | 0,02 | 0,04 | 0,17
Ni/Co 1,5 | 46 1,1 14 1 13109 | 26 | 025/ 0,18 | 048
Ba/Sr 1,8 [<028]|<0,70]| 0,70 | 067 | 0,70 | 042 | 045 | 1,0 | 069
n 2 5 7 20 30 ] 10 5 17 14

[pumedanue. 1 — merannabaser (ck. 11 38, a. ITecku); 2 — ra66po-
Jnoneputhl cpeaHesepructeie (k. M 158); 3 — nonepursl, ampuGonuzu-
poBatnsie noneputsl (k. M 188); 4 — rab6po-noneputnt ampubonusu-
posauHbie (cxkB. M 190); 5 — nonepursl, MeTanuaGassl, anoauabasoBuie
am¢ubonutsl 1 6 — Geppononeputhl, Meradeppononepursl Measuno-
BuvCcKoH mafixu (cxB. 3 Ilp); 7 — cpennesepHucTrie rabGpo-101epuUTs,
am@pubonnsuposannsie rab6po-noneputer (ckB. J 19); 8 — ra66po-
noneputh! (ckB. b 32m); 9-10 — depporab6po-nosieputnl ampubonuzu-
poBanHbie (9 — ¢kB. b 32m, 10 — cke. b 1).
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Ha ¢oHe cTabWIBHOCTY Ha3BaHHBIX XapaKTePUCTHK HAOMIOmaroTCs
e3KNE Pa3NHYUs MOPOJ MO THTAHUCTOCTH, OOIIEH KeNe3UCTOCTH H
CONCPIKAHMIO HEKOTOPBIX MHKPO3JIEMEHTOB, B COOTBETCTBUH C KOTOPHIMH
BRLAEIIIOTCS [IBE IPYNILI IOPOR: 1) YMEPEHHO XeNe3UcThie JOIEPUTHI H
ra66p0o-H0NepUTHI ¢ GIM3KMMH K KJIapKaM JUIs OCHOBHBIX NIOPOJ COJEp-
xannem Ti, Cr, Ni u Co u 2) BricoxoTHTaH-xene3ucTele, obenHenHsie Cr
u Ni, ¢ BBICOKHM coziep:aHueM P O, H noHImKeHHbIM KoindecTBoM SiO,.
[To anajoruy ¢ gepporabbporaamMu OHH MOTYT OBITh OnpeeNeHs! KakK
deppononepuTl. IIo COOTHOIEHMIO KpeMHe3eMa M luenoyeli Mepsble
OTHOCATCS K NOPOAaM HOPMaibHOTO psna, a BTOphle — CYOIIeT09HOro.
[pyMedaTENBHO, YTO T€ U APYTHE BCTPEYAOTCA B Paspe3ax OnHOM Aalixu
(ckBaXXHHBI), HHOTIA YacTO NEpeMexasch, Hanpumep, B MensuHOBHY-
ckoil gakike (wnu cepuu Jaek), BCKpBITo# ckB. 3 [Ip, npHieM BBICOKOTH-
TaH-KeJIe3UCTHIE Pa3HOCTH SABHO npeobianaior. [1oaToMy mosBIeHHE HX
BPAJ TH MOXET OBITL OGBACHEHO MPOLECCOM MarMaTHIECKOTO PACCIIOCHHA
{ BHYTpHKaMepHO# AMdepeHnHalyi Ha MeCTe CTaHOBIEHHA Haiiky,
y4UTHIBAsA €€ KPyToe nafeHune. BeposTHee BCero, COBMECTHOE HaXOkK/Ie-
HU€ Pa3IHYHBIX 110 XUMHYECKOMY COCTaBY M YPOBHIO HAKOILIEHUS JKeJie3a
Pa3HOBHIHOCTEH JIONIEPHTOB SBJIAETCSA PE3YALTATOM FPABHTalHOHHO-KPH-
cTa/UIM3allMOHHOH nuddepeHHHaIMuU paciuiaBa B IPOMEXYTOYHOM Mar-
MaTHYeCKOM Odare H IpephIBUCTOTO (ITyJIbCAHOHHOIO) NOCTYIUICHHS
€ro K HOBEPXHOCTH.

Cyns 110 pacnoNOXeHUI0 GHUrypaTUBHBIX ToYeK Ha guarpamMe AFM
(cm. puc. 6), TOPOJIbE IECKOBCKOTO KOMIUIEKCA OTBEYAIOT cpeftHelt cTanun
mddepernnanuyd ToneuT-6a3anbTOBOH MarMsl, NpoucxoaALIeil B
YCIOBUAX TIOHIDKEHHOI'0 Ap1MaibHOrO AaBIeHHT KHCI0pPOJa, BEXYIIUX
K 00OralieHHIO pacIUlaBa XKeNe30M C ONHOBPEMEHHBIM 3HaUHTEILHEIM
cHikeHneM conepxanuit Cr u Ni. Takxoro Tina MarMaTism XapakTepeH
U1 OTHOCHTENLHO CT20WIBHBIX BHYTPUIUTUTHLIX 00CTAHOBOK, KaK KOHTH-
HEHTAIbHBIX, Tak U OKeaHH4yeckux. Ha puarpamme MgO-FeO*-ALQ,
(cM. puc. 7) durypaTuBHBIE TOYKU [OJEPHTOB PacloNaraloTcs BAONb Ipa-
HUIBI, pasfensiomeiil nond 6a3anbTOBBIX CEpHil KOHTHHEHTAJNbHbBIX
w1ato0a3ankToB ¥ OKeaHHYECKHX OCTPOBOB, TATOTeA K HocieaHuM. bonee
TOYHOMY OIIpeJeJIEHHIO THHA Te0AHHAMHYEeCKOH 006CTaHOBKH, B KOTOPOii
HPOHCXOAMIO GOPMUPOBAHUE NECKOBCKOTO JalikOBOrO KOMIJIEKCa CIIO-
co6GcTBOBAH GBI CBEAEHHA O CONEPXKaHNH B HHX PelKO3EMENbHBIX 3JIe-
MEHTOB ¥ pafMOTe€HHBIX H30TOMOB.

MATHE3HAJIbHO-TOJIEUTOBASA HEAUOPEPEHIIMPOBAH-
HASl CEPUS nazoproeckozo xomnaexca TIPeACTaBieHa OrpanH4eH-
HBIM HabopoM mopon (OJHBHHOBBIE HOJIEPUTHL U rabOpo-mosiepuTh)
CXOQHOTO XMMHYECKOro coctasa (Tabn. 6). ITo conepxanmo SiO,, TiO,,
AIZO3 H 1enoyeii OHH MOTYT OBITh KJIaCCH(pUIIMPOBAHEI KaK BRICOKOTIIH-
HO3eMHUCTRIE OJIMBUHOBBIE TOJIEUTHL. DTO NOATBEPXKIAETCA H MX HOPMAaTUB-
HbM coctasoM, %: Pl ,— 56,8, O1- 17,3, cPx - 5,2, Hy - 9,6, Or - 3,1, Mt+ll
-4,8, Ap — 0,4. Hann4ue HOPMATHBHBIX OJIMBMHA ¥ FHIEPCTEHA U OTCYT-
CTBHe kBapiia, cornacHo J.X. I'puny u A.D. Punrsyny (1968), csolicTBeHHO
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Tabauma 6
Cpeanui XMMHYECKHI COCTAB OJIMBHHOBBIX AONEPHUTOB HArOpHOBCKOTO
KomIekca XXUTKOBHUCKOrO Topcta, A0oJepHuToB BossiHckoro Gnoka
Ykpauuckoro mura i rabbpo Ckepraapackoro MHTpPy3uBa

1 2 3 4 5 6 7 8 9 10

S10, 46,10 | 45,54 | 47,64 | 48,00 | 47,70 | 48,13 | 49,00 | 45,48 | 46,37 | 48,08
10O, 074 | 095 | 050 | 062 | 124 [ 085 | 0,60 | 094 | 0,79 | 117
AL O, 18,02 | 16,76 | 18,63 | 19,50 | 18,00 | 17,00 | 18,10 | 16,41 | 16,82 | 17,22
Fe,O; 2,59 1202 1215 ] 19 | 265 ] 270} 260|209 | 1,521 132
FeO 7,16 | 833 | 830 | 7,82 | 895 | 996 { 750 | 929 | 1044 | 844
MnO 0,13 | G14 { 0,12 | 0,10 | 0,12 | 0,17 } 0,15 | 0,06 | 0,09 | 0,116
MgO 983 | 976 [ 1020 | 9,00 | 802 | 816 | 6,60 | 11,65} 9,61 | 862
ICaO 945 | 849 | 885 | 944 | 10,00 | 986 | 11,53 | 10,46 | 11,29 | 11,38
Na,O 225 1 227 | 2770 | 240 | 190 | 2,10 | 238 | 2,06 | 245 | 237
K,O 051 { G70 | 040 | 051 | 046 | 054 | 046 | 027 | 020 | 025
(P, O 0,19 | 022 { 0,14 [ 0,19 | 0,30 | 0,17 { 0,13 | 0,05 | 0,06 | 0,10
SO; 027 | 0,12 & = 0,01
198188 2,58 | 423 1,03 { 038 | 106
Cymma 99,82 | 99,53 | 99,63 | 99,48 1 99,34 1 99,64 | 99,05 | 99,79 1100,02]100,18
mg’ 07t | 068 | 069 | 067 | 061 | 059 [ 061 | 0,69 | 0,62 | 065
[Fob 0,50 } 052 | 051 | 052 1 0,59 | 061 | 0,61 | 0,50 | 056 | 0,54
al” 092 | 083 | 095 | 1,04 ] 092 | 082 1,1 0,71 | 0,78 | 0,94
Na,O/K,0 44 32 6,7 4,7 4,1 39 52 7.6 122 { 95
n 14 28 6 5 3 9 4 1 1 1

Ipmvedanne. 1 — HensmenerHsie (ckB. XKt 0321, 0408, 0502, 0630, 0751)
u 2 — amdubonausuposanusie (cks. XKt 03, 022, 0145, 0226, 0234, 0245,
0269, 0276, 0320, 0321, 0324, 0400, 0404, 0405, 0409, 0411, 0414, 0630,
0662, 0736) onuBHHOBbIC NonepuThl JKUTKOBHUCKOro ropera; 3 — rabGpo-
HopuTH U 4 — ra66po-goneputsl Kamenckoro maccuBa, 5—7 — ra66po-
noneputsl Crosunosutckoit (5), Tomamropoacko# (6) u Kaprunosckoii (7)
nack Bonsickoro 6noka Ykpaunckoro wmra (Byxapes, [Tonsuckuii, 1983,
tabmuua, Ne 15-17, 19, 32); 8-9 — npuxonrakrosoe 1 10 — «3akanensoe»
rab6po Ckepraapackoro unrpysusa (Yamxep, bpays, 1970, o6p. 4087,
4077 n 4507); mg’=Mg/(Fe¥*+Mg), ar. KOI1. — MArHE3MANLHOCTL HOPOA.

MMEHHO OJIMBMHOBBIM TojleHTaM. OTHuuTeIbHOM 0COOEHHOCTDIO KONEpH-
TOB HarOPHOBCKOTO KOMILIEKCA ABMSAETCSA MOBBILIEHHAS FIHHO3EMHCTOCTD,
Jlna Bcex MOpOZ XapakTEPHO cyinecTBeHHoe nmpeobnananue FeO Han
Fe,0, u Na, O nan K,O; conepxanne MgO He3HaIUTeNBHO MpeBhIIIaeT
konnuectBo CaO. AHaNOTHYHEIN XUMHUYECKUH COCTaB HMEIOT U oNepH-
161 KameHckoro maccusa Bonbiackoro 6moka Ykpaunckoro uira. Jlone-
PHTHI U3 IPYTHX AaeK 3TOro paitoHa OTJIMYaoTCS MeHbIIeH Marne3yaib-
HOCTBIO.

ConepxaHus GONBUIMHCTBA MHKPOJJEMEHTOB B HEH3MEHEHHBIX
ONUBHHOBBIX HOJIEPHTAX HAropHOBCKOro xomiuiekca (Tabn. 7) Onuskd
K K1apkaM OCHOBHBIX nopox no A.Il. Bunorpagoy (1962). Habmomaetcs
niosbiieHHoe komuyectso Ni, Co, Sc 1 noHwkennoe — V, Pb, Zn, Ba, Nb.
[Tpu sTom Cr npeobnapaer Han V, a Ni Hag Cr u Co, 4T0 0GBIMHO CBOMCT-
BEHHO paHHMM MarMaTtuueckuM anpdepenimaram. Io coneprxanunio Ni no-
nepHThl JKHTKOBHYCKOIO TOPCTa COMOCTABHMBI C OIMBUHOBBIMH rab0po-
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Tabauna 7
CpeaHee CoaepXanue MUKPO3IEMEHTOB B OTUBHHOBLIX JA0JICPHTAX
HaropHOBCKOIO KOMILIEXCA

(HeMEHTH 1 2 [ Dnementn 1 2| OnemenTnl 1 2
Ti 4300 5700 Zn 88 86 Nb 4,1 39
v 120 110 Mo 11 1,2 )/ 33 17
Cr 140 160 Sn 1.5 1.4 Yb 1,9 15
Ni 310 260 Ga 18 19 La <20 26
Co 65 62 Sr 360" 320 Cr/V 1,2 15
Sc 60 33 Ba 94 84 Ni/Cr 22 16
Cu 83 64 Be 0.6 12 Ni/Co 4,8 42
Pb 54 12 Zr 95 94 Ba/Sr 0,26 0,26
n 8 19 n 8 19 n 8 9

TIpumedanue. 1 — HensMeHeHHble U 2 — aMuGOTH3RPOBaAHHEE
OJNIUBHHOBBIE JONEPHUTHI. ;

JoNepMTaMH PYIOHOCHBIX MHTPY3UBHBIX TPAMMHOB ceBepo-3anana Cu-
6upckoii IiatgopMe! (Apxunosa, 1975), oT KOTOPBIX OTAHYAIOTCA MEHL-
M konudectsoM Cr, V 1 Cu. Conepxannue MHKPO3JieMEHTOB B aM(H-
6OJTM3HPOBAHHBIX JOJNEPUTAX MPAKTHUECKH HE OTAMYAETCS OT HX COMEp-
aHUA B HEH3MEHEHHBIX Pa3HOCTAX: HECKONBKO CHIKAETCH KONMYECTBO
Ni i Co u Bo3pactaer - Pb u Be. ITocnenuee ces3ano, 09eBHAHO, ¢ MPHB-
HOCOM JUTOQIUIBHEIX JIEMEHTOB B IPOLIECCE METACOMATHYECKOTO H3Me-
HeHUS TOPOX.

Xopolas COXpaHHOCTh NEPBUYHOI0 MHHEPAILHOTO COCTaBa HEM3-
MEHEHHBIX OJIMBHHOBBIX R0JEPHTOB JKHTKOBHYCKOTO IOpPCTa IO3BOJISET
HCIIONIB30BATH JAHHBIE 00 HX XHMH3Me [T ONpeNeNeHHs THIA HCXOMHOM
MarMsl, YCIIOBHIA e¢ BBIIJIaBICHHA W KpHCTA/LIH3auuH. B 2TOM oTHOIIE-
HUM TIPUMEHATENBHO CXOACTBO XMMHYECKOIO COCTaBa JONEPUTOB C MPH-
KOHTAaKTOBBIM H «3aKaJieHHbIM» rabbpo Ckepraapackoro HHTpY3UBa (CM.
1ab11. 6, Ne 8—10), cocTaB XOTOpBIX, 1o MHenxto JI. Vadimxepa u I Bpayua
(1970}, oteevaer cocTasy poOAOHAYANLHON TONEHTOBOH MarMeL. 310 Ha-
DIAAHO WLIOCTpUpyeTcsa anarpammoi AFM (cM. puc. 6), Ha KoTOpoii
¢urypatiBHsie ToukH nonepuToB JKurkosudckoro ropcra u KaMerckoro
MaccuBa pacrionaralotrcs BOJN3M Hauana TpeHaa auddepenimanun rabd-
OponnoB Ckepraapackoro HHTPY3uBa.

370 JaeT OCHOBaHME MPEAROJaraTh, YT0 PaCCMaTPHBAEMEIE JOJIEPUTHI
HMEIOT COCTaB, ONM3KMI K COCTaBY pOJIOHaYabHOH MarMei, He IIpeTep-
neBlieit 3ameTHOH nuddepeHuNaH Ipy MogbeMe K NopepxHoctH. 06
3TOM k€ CBUAETENLCTBYET BHICOKASA MArHE3HanbHOCTDL nopoa (mg’=0,71)
U NOBHIIIEHHOE cofiepXkaHue Hukend (260-310 r/t), xapaxTepHoe 1
HanGonee NPUMUTHBHLIX 6a3aNBTOB CPEANHHO-OKEAHUYECKHX XPeOTOB.
ToxasarensHo Takxe HU3KOE COpepXaHHe U ciabas HPaKIMOHHPOBAH-
HOCThL peko3eMeNbHBIX JIEMEHTOB, YTO Ha JUarpaMMe HOpMHPOBaHHOTO
Conep:kaHus pelaKo3eMEJbHBIX 3J1eMeHTOB (puc. 8) BhIpaxkaeTcs B
HeGonbiuoM Hak/IOHe JMHHH CIEKTpa W cnaboil MoaokKUTensHOH eBpo-
NHeBoji aHomanuu. Takue MarMbl MOryT ObITh HENOCPEACTBEHHBIMH
Bhiniaskamu ManTun (Opososa, Bypuxosa, 1997). Y, ouesunso, He city-
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yaiiHo ¢urypa- o
TUBHBIE TOYKH
COCTaBOB OJIUBH-
HOBBIX JOJIepH-
TOB, KaK H UCXOJI-
Heix MarM Ckep-
raapiackoro WHT-
py3uBa M Nopoj
NHKPHTAOJEPH-
TOBOH Tpamnmo-
Boii cybdopma-
uuu Cubupckoit
nnatTdopMBbt
(OneliHNKOB,
1979), nokanuzy-
I0TCA B TI0JIE Clia-
60 mupdepenm-
pOBaHHBIX OKea-
HH4Yeckux abuc-
canbHbiX 0azanp-
TOB (cM. puc. 7).

DOpoNa / xoluspeer

B Ce Sm [ LT T
—e—1 --0--2 o&--3 -B--4 .-e--5
R - Rl - SR R 4 8- 8 Q-9 . .0.--10

Puc. 8. Criexrphl pe/IkO3eMEIbHBIX JEMEHTOB,
HOPMMPOBAHHEIX 10 x0mIpuTy (Evensenetal., 1978)
B [10pOJax 1afKOBBIX KOMIUIEKCOB KPUCTANAHYEC-
xoro ¢yraamenta benapycu. 1-7 — naiikosnie
KOMILICKCH!: | — HArOpHOBCKHIA, 2-6 ~ KaMeHE KU

OtcyreTBie (2 — ropubaeHaNTEL, 34 — rabOpo-HOPHTHI TONEN-
NPH3HAKOB JMd- TOBOH cepHH, 5—6 — rab6pO-N0NEPHTH CYGIIET0q-
bepeHnmanny Ho# cepun), 7 —3aropOatckuii; 8 — Tpaxunonepu-
CBHACTENLCTBYCT ThI 30PaHbKOBCKOH CBHUTBI; 9 — TPaxHIONEPHTH H
(o} Os1cTpOM 10 — TpaxnaHAE3NTH! KATMHOBCKOTO KOMITIEKCA.

MONbEME MAHTHI-

HBIX BHIIUIABOK K [IOBEPXHOCTH, a CICAOBATEBHO, U O HATMIMH CKBO3HBIX,
HNOCTHUraloIMX BEPXHEH MaHTHH Pa3IOMOB H MX OBICTPOM pacKphITHH B
YCIOBHAX pacTDkeHu 3eMHoll kopel. [Ipucyrcrsue B BombiHckoM Gjioke
MeHee MargesualbHbIX rab0po-10JIepHTOR YKa3bIBAET, 0-BHAMMOMY, Ha
CyIECTBOBaHHE B OTAEJIbHBIX 30HaX WM 610Kkax ycaoHit, GnaronpHsaTHBX
LU 33/lepXKKH MarMel B IIPOMEXYTOUHOM ouare U ee IuddepeHuHanym.

CYBIIEJIOUYHBIE CEPHHU

CyOuwenoyHble CEPUH NpPeACTaBJIEHb! aCCOLUALUIMA HOPOX OCHOB-
HOTO COCTaBa MOBBIILIEHHOH MIETOYHOCTH, BXOAAMIMX B BOJXBHUHCKHIA,
KaMeHeHNKUH U 3aropbamckuit kommekesl. [To npeobnagaroweii pony B
HHX HAaTpHd OHH OTHOCSTCA K KaJHMEBO-HATPHEBOMY THITY.

Cy011e/I0YHBIE MAarHETHICOAEPKALIME MeTanuabasbl 80ax8UHCKO20
KoMniekca TIPEICTaBISIOT co00H NOBONBHO OMHOPOIHYIO 0 KPEMHEKHC-
JIOTHOCTH Ipymty nopoz (Tabu. 8), coneprkanue SiO, B KOTOPBIX KoseOneTc
B npenenax 45-52 %. CyMMapHOe KOIHYECTBO LIEI04Yeld cocTaBnaeT 4—
6 % (puc. 9).

XapakTepHb! IIOBBILIEHHAS IMHHO3EMUCTOCTD, npeobnananue Fe,0;
Haj FeO, Huskoe coneprkanuie MgO 1 COOTBETCTBEHHO AOBOJIBHO BEICOKASA
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. Tabauua 8
CpenHHi XUMHYECKHH COCTaB CyOIIen0UHbIX METa0a3UTOB BOIXBHHCKOTO
KoMniexkca M ONH3KHX Mo coctaBy nopoa BoGoBHAHCKOro BeICTYna H
Bossinckoro 61oka YipauHcKkoro mura i

KoM OHEHTH 1 2 3 4 5 6 7 8 9 10
Si0; 47,60 | 51,30 | 50,98 { 46,50 | 51,40 | 42,70 | 48,90 | 49,67 | 49,28 | 48,66
TiO; 1,39 1,36 1,30 1,66 1,42 127 1,24 1,12 3,04 | 095
ALOs 1620 | 16,80 | 1820 ; 17,20 | 16,50 | 16,41 | 17,60 | 19,11 | 1531 | 16,94
Fe;03 7,48 6,13 527 8,11 514 | 826 6,46 370 6,03 | 496
FeO 6,15 506 | 4,88 6,07 623 | 726 | 457 5,31 8,00 | 7,11
MnO 0,16 0,14 0,10 | 027 0,21 0,16 | 0,07 0,11 0,19 | 0,15
MgO 599 | 432 | 4,08 523 4,40 | 8,69 5,93 4,86 540 | 645
Ca0 7,74 745 7,16 8,97 723 | 617 6,69 781 6,12 | 936
N2,0 347 3,78 | 346 3,57 3,78 1,7 3,09 338s 305 | 3,00
K0 1,57 1,74 1,69 1,00 169 | 2,18 247 1.72 1,35 128
P,0s 0,12 0,25 0,32 0,05 028 | 0,15 0,36 041 080 | 045
SO; 0,35 026 0,21 0,14 0,16 046

.o 1,78 1,21 2,10 1,11 1,38 | 4,59 223 1,89 0,87

Cymma 100,0 | 99,80 | 99,54 | 99,74 | 99,87 | 99,55 | 99,75 | 99,72 | 99,90 | 99,31
[Fob 0,70 072 | 0,72 0,73 0,73 | 0,63 0,65 0,65 0,72 | 065
al' 0,83 1,1 1,3 0,89 1,1 0,68 10 14 0,79 -1 091
Na,O/K;0 22 22 21 36 22 0,78 1,2 22 23 23
n 7 12 6 5 5 3 4 8 6

v 170 160 150 300 210 350 170 120 160

Cr 9,0 80 16 8,0 12 70 16 47 60

Ni 8,0 70 10 13 17 26 21 40 30

Co 27 28 23 35 29 64 33 28 28

Sc 38 33 27 42 34 66 37 30 27

Cu 35 26 24 25 22 46 37 39 45

Pb g 11 11 11 9,0 11 70 8,0 16 18

Zn 110 130 110 170 130 100 70 110 170

Mo 12 1,1 1,2 19 14 1,0 1,0 1,5 1,5

Sn 1,9 1,7 2,1 20 23 1,0 |- 13 49 45

Ga 20 23 23 25 25 20 19 24 17

Sr 550 620 700 580 590 320 1000 450 460

Ba 600 740 900 450 740 300 600 433 520

Be 11 10 12 0,5 12 0,6 12 3,0 22

Zr 160 160 200 180 210 80 170 233 390

Nb 95 838 86 80 10 30 8,0 16 26

Y 27 26 26 28 28 11 23 42 37

Yb 2,1 24 23 28 26 10 1,7 38 32

La 40 38 49 29 30 12 40 67 <30

Crv 0,05 0,05 0,11 0,03 0,06 | 020 0,09 037 039

Ni/Co 0,30 | 025 043 037 0,59 ; 041 0,64 14 1,1

Ba/Sr L1 12 1,3 08 13 09 06 1,0 1,1

n 20 21 29 12 7 5 3 12 15

Ipumeuanue. 1-7 — MukameBnucko-XKUTKOBHYCKHI BBICTYH, BOJIX-
BHHCKHIl koMIuiekc: 1 — ToHko3epHHCTHE (ckB. Mk 2B, 2308, 2368, 035) u
2 — menxosepHucthie (ckB. Mk 2B, 58, 138, 388, 458, 2218, 2288, 2328, 0171)
MeTaauabassl, 3 — TOHKO-ME/TKO3EPHHCTERIE MeTaanabassl, MoABEpriIMecs Iia-
ruobnacresy (cks. Mk 28, 458, 598, 0165, 0200), 4 — merara66po-nuabasn
cpenuesepuuctsie (ckB. Mk 148, 2218, 2308), 5 — Mmerara66po-auabassi
KBapuiconepxartne (cks. Mk 298, 2098, 2328), 6 — metarab6po kpyrnHosep-
HucToe GuoTHTH3HpoBaHHoE (ckB. XKt 035), 7 — MerarabOpo cpenHesepHucTOE
Ouotutisuposannoe (ckB. XKt 038, 046); 8-9 — BoGosHsHCKHil BHICTYM,
KCEHONHUTH! B rPaHUTOMAAX MHKAIIEBUYCKOTO KOMIUIekca: 8 — anonuabaso-
Bhie am¢pubon-6uoTuToBBIe cnanus! (ckB. Cu 6, 8, 21, 38, 43, 638), 9 —marHe-
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TUTCOACPKAlllMe pacciaHloBaHHbie MeTanuabassl (ckB. Ciu 6, 20, 33, 44,
586, 630, 634, 635); 10 — BonbiHckuii 610k YKpauHCKOro mura, Meraamua-
6a3b1 KkyecoBckoit cepuu (byxapes, 1989, tabm. 2, Ne 18).
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Puc. 9. KnaccudpukanuosHas JuarpaMma «CyMMa Ienodel — KpeMHE3emM»
IUISt IOPOJ CYOIIEIOYHBIX CEPUit JaHKOBBIX KOMITIEKCOB KPUCTAIUINIECKOTO
¢dynnamenTa Benapycu 1 cMexHOM TeppUTOpHHM YKpauHCKOro mwra. 1—4 — naii-
KOBBIE KOMITJIEKCHI: 1 — BOMIXBHHCKHH, 2 — MeTaiuaba3bl KICCOBCKOM CEpUM
VKpauHCKOro ImMHTa, 3 — KAMEHENKHH, 4 — 3aropOamckuii U falku CMEXHOU
TEPPUTOPHH YKPaHHCKOIO IUTA; 5 — KAIMHOBCKHUI U BYJIKAHUTEI 30PaHBKOB-
cKO# CBUTHI; 6 — rab6pou b, KOMArMaTHYHBIE TOPOAM KAJTHHOBCKOTO KOMIT-
nexca. I-1II — nons marmaruueckux nopox: I — HopMmansHoro, II — cy6-
menoyHoro u Il — menounoro cocrasa (Knaccudpukanus ..., 1997).

o6mas xenezucrocts (F06=0,63-0,73). Ioponst o6ennenst Cr u Ni, B mo-
BHIMIEHHBIX KOJMHYECTBaX, 10 CPABHEHHIO C KIapKaMH OCHOBHBIX TIOPOJL 1O
AI1. Bunorpanosy (1962), B Hux npucyrcrsyior Ba, Sr, Zr, La. Ilpu stom V
npeobnanaer Hax Cr, a Ba Hax Sr. B metagua6asax, noasepromaxcs mia-
ruobnacre3sy, Habmoznaetcs Gonee Bricokoe copepxanue AL O, 1 Hu3KOE —
FeO u MgO. Anomma6a3oBsle craHipbl BOGOBHAHCKOTO BHICTYIA OTIHYAIOTCA:
6onee BEICOKHAM COZIEpXKaHUEM PEIKUX JMTOPUIBHBIX d5eMeHToB (Sn, Be,
Zr, Nb, Y, Yb), a MarseTuTcoaepaniue pacCaHLOBaHHbIE MeTanHaba3bl,
kpome Toro, Ti, Cr, Ni. Accormupyromue ¢ MeTanuabazamu ra66pousl
AMEIOT 60Jiee BHICOKYIO MarHe3ualnbHOCTh. Cpeid HUX BBIIEIAIOTCA pas-
HOCTH C HU3KHM CONEP)KaHHEM KpeMHe3eMa U IOBBIIICHHBIM KOJIMIeCT-
BOM XKeJie3a, TIepeXoaHble Mo cocTaBy K (epporabbpounam. ‘
Cy6menounsie 6a3zansTel 00b19HO paccMarpuBaioTces (I'puH, Punr-
ByZ, 1968; 1llapkoB, 1983) kak NpoH3BOAHBIE OTHOCHTENLHO MAIOITYOHE
HBIX (15-35 KM) ONMBHH-TONIEUTOBBIX MarM, MPOILEAIINX CTaauI0 (paK-
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[MOHUPOBaHHUSA
oJIMBHHA H Op-
TONHPOKCEHa,
41O MPHBOJMT K
00 IHEHHOCTH
pacIuiaBoB Xpo-
MOM H HHUKEJIEM.
MOoXHO TIpeario-
narath Takxe,
4TO NpPHU Aalb-
HeWlIeM moabe-
M€ K IIOBEPXHO-
CTH 3TH pacIuia-
Bl HE NpeTep-
neiad 3aMeTHOH
nudpepeHua-
upud. Ha nua-
rpaMmme AFM
(puc. 10) onHu
obpasyloT mo-
BONBHO  KOM-
MaKTHYIO Ipym-
ny BOGIU3H Ba-
pPHALHOHHBIX
KPHBBIX MOPOJX
MENOYHBIX Ce-

T v T T T b T 4 T '
A 0 20 40 60 80
Al A2 &3 OC4 €5 06 +7 X8 %9 %10

Puc. 10. luarpamma (Na,0+K,0)-FeO*-MgO
(AFM) nna nopoxn cy6uieno4HsiX cepuil JaMKoBBIX
KOMILJIEKCOB KpHCTa/IMIecKoro ¢yHnamenta Benapy-
CH M CMEXHOH TEPPUTOPHH YKPaHHCKOro muta. 1-6 — yc-
NOBHEIE 0003Ha4eHUs Ha puC. 9; 7—-8 — cpeaHumii cocra
6azansToB TpanmoB ApeBHux (7) ¥ Monoasix (8) miar-
Gopm (Kyronun, 1972); 9 — tpenn auddepeHunammu
ra66pounos Cxepraapackoro unTpysusa (Wager, Deer,

1
100M

gl:li: ng':::a 1939); 10 - coctaB ponOHAYaNBHOW MarMsl TPETHYHOH
menoyHo# cepuu lllernanaun (Hokxomeac, Annen,
CYGmenouHsiX  195g). ITyHKTHPHBIMH JTMHUSMH MOKAa3aHBI TPEHIHI
MeTaba3uTOB  judepenumannn mornannckodt (I) u rasaiickoit (II)
BOJIXBHHCKOTO menounsix cepuii (Hokkomsac, Amnen, 1958).

KOMIUIekca ¢ 6a-
3a/bTaMH Pa3sNU4HBIX I€OMHAMHIECKUX 0OCTAaHOBOK IIOKA3BIBAET, YTO
N0 COJIEPXKAaHHIO NETPOreHHbIX OKCHIOB OHH OJIFKe BCEro K Tpanmnam
MOJIOBIX IIaThOPM.

3To nmoATBEpKAAETCA KaK NPOBEPKOH (HOPMALIMOHHON MpHHALIEK-
HOCTH IIOPOJ € MOMOINBIO AUCKPUMHHAHTHBIX (DYHKIINH, PEITOKEHHBIX
B.A. Kyronuusim (1972), Tak ¥ noJoxeHHeM (GHTYpaTHBHBIX TOYEK c1abo
H3MEHEHHBIX MeTanuaba3oB BOJM3M CPENHEr0 COCTaBa TPAIIIOB MOJIO-
Ibix wiatgopm (cM. puc. 10) K B nojie KOHTHHEHTATEHBIX [U1aT0023a/I5TOB
(puc. 11). Cmemenue ToYeK B CTOPOHY 6a3a15TOB OPOreHHBIX OCTPOBO-
AYXHBIX CEpHil CBS3aHO, O4EBUIHO, C MOBBHIIICHHEM IIHHO3EMHCTOCTH
Nopox npu miaruo6nacrese. CX0ACTBO ¢ TPaNIaMy BBIPAXKAETCS TAKKE
B miiacrooOpasHoit U JalikooGpasHoii dopme 3aneranus MeTaauabasos,
IpeoGnajaHUK B HUX NEPBHYHO TOHKO- U MEJKO3EPHUCTHIX MPU3MATH-
ECKH-O(UTOBBIX CTPYKTYP, XapaKTePHBIX Ul MOBEPXHOCTHBHIX H OJH3-
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NOBEPXHOCTHBIX . e
YCIOBHH KpH-
CTanNH3aluHu
6a3IBTOBBIX pac-
IUTaBOB, & TaKKe
B cinaboft wux
audhepeHIpo-
BaHHOCTH.

[To xumuuec-
KOMY COCTaBYy
cyOmeNogHbIE
MeTanuabaszel
BOJIXBHHCKOTO
KOMILTEKCa CXoa-
HBl € OJHOTHII-
HBIMH HOpOJa-
MU CYOBYJIKaHH-

i ALD
yeckoit ganuu 4142 83044506+7x8 T
KJIECOBCKOHU ce- Puc. 11. Tuarpamma MgO-FeO*~AL O, ans -
pun BonsiHCKO- OCHOBHBIX MOPOJA CYOIIENOYHEIX CEPUH NAHKOBBIX
ro Onoka VYk- KOMILIEKCOB KpHUCTajutnieckoro ¢ynnamerra bena-
PaHHCKOrO IHTA pYCH M CMEXHOMN TEpPUTOpHH YKPaWHCKOIO IMMTA.
(cm. Tabn. 8, 1-8 — ycnosusle obo3Havenus na puc. 9, 10. Hons
Ne 10). Yuursisas GazanpToBhIX cepuii (umdps! B KpyxKax): 1 — okea-

e, 4TO TIOPOJIBL HHYECKHX abHccalnbHBIX, 2 — OKEARHHYECKUX OCTPOB-
TONCHTOBOH Ce- HBIX, 3 — KOHTUHEHTANBHBIX IUIAro0a3aETOBLIX, 4 — 0po- |
FE€HHbIX OCTPOBOYKHBIX H OKDAHHHO-KOHTHHECHTAIb-

pun BOJXBHH- HBIX, 5 — OCTPOBHBIX M3 30H cnipenunra (Pearce et al.,
, CTp p
CKOTO KOMIUIEK- 1977). ,

€a MeTpOXHUMHU-
yeckd OAH3KH K MeTanopdupuTaM 6onee npeBHeil HOBOTPaa-BOIBIHCKOM
TOJIIIH, MOKHO OPEANONOKUTH, YTO EPBOHAYAIBHO CYLIIECTBOBAJIH JIBE
Pa3HOBO3PACTHHIE CEPHM JacK, BHEIPUBUIMXCS B rHEHCOBBIC TOJINH
KyJaxXHHCKOM cepud ¥ aMbUOOINT-rHEHCOBOro KOMMIEKCa, MO3XKE
NPOpBaHHBIE H YACTHYHO aCCUMMJINPOBAHHLIE TPAHUTOMIAMU MHKAIIE-
BHYCKOTO KOMILIECKCA.

[Mopoas! cyOnIenouHON CEPHU Kameneyko20 Komniexca 10 XUMu4ec-
KOMY cOCTaBy (Tabn. 9) cyliecTBeHHO OTIMYAIOTCA OT BXOQAMIMX B HETO
HOpoJi HOpMANBHOTO pAza (cM. Tabua. 4). B cybmenoussix nopopax B
uenom Hwke conepxanue SiO, (npeobnanaet 46-50 %), 3HAUUTENLHO
6ospie TiO,, Beile 0611as XeNe3UCTOCTH M IIENOYHOCTD (CM. PHC. 9).
Iopoap!l UMEIOT YMEPEHHYIO IMUHO3EMHUCTOCTE, 0beaHeHH MgO, cozep-
’KaHHe KoToporo Huke, yeM CaO, 1 oforameHs! P,0,, konn4ecTBO KOTO-
poro fnocturaer 2—3 %. B Hux HabnonaeTcs HOBONBHO HU3KOE COjepKa-
ure Cr 1 Ni, npudeM B0 BCeX pasHOCTX nopox V npeobnanaer nan Cr.
[MoBRIUIEHO OTHOCHTENHHO KiIapKa couepikanue Pb, Sn, Ba (cymectBer-
HO npeobnanaeT Han Sr), Zr, Nb U peaxo3eMensHbIX snemeHTos (P33)-
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TaGnuua 9
Cpenunit XMMHYECKRH COCTaB CYOIIETOUHEIX TI0PO]
KaMEHELKOIo KOMILIEkca

1 2 3 4 5 6 7 8
SiO; 47,64 | 52,19 | 4690 | 37,77 | 48,08 | 45,84 | 50,07 | 49,69
TiO, 233 | 2,34 | 260 | 341 347 | 347 | 214 | 257
AlLOs 15,17 | 14,66 | 14,71 | 14,41 | 14,34 | 13,99 | 15,04 | 12,40
Fe, 05 6,69 | 623 | 572 {1095 | 574 | 436 | 326 | 4,16
FeO 6,51 558 1 791 | 11,99 | 6,63 | 1122 ] 936 | 9,75
MnO 0,13 0,17 | 0,14 | 0,17 0,15 020 | 0,14 | 0,23
MgO 523 | 421 598 | 3,83 502 | 416 | 511 433
CaO 8,64 | 681 860 | 920 [ 643 938 | 847 | 744
Na,O 292 | 3,09 | 288 | 256 | 338 | 322 | 3,00 | 290
K,0 1,49 | 2,52 1,36 | 0,66 | 2,07 145 .| 131 | 290
P05 1,25 0,53 1,34 | 3,10 | 2,21 1,65 | 0,70 1,56
SO; 022 | 016 | 045 | 0,64 | 026 | 0,00 | 044 | 0,02
[l 1,40 1,16 1,12 | 0,95 220 | 089 | 1,19 | 2,03
Cymma 99,62 | 99,65 | 99,71 | 99,64 | 99,66 | 99,83 | 100,23 | 99,98
Fob 0,72 0,74 1 0,70 | 086 | 072 | 0,79 | 0,71 |[70,77
al' 682 | 092 | 075 | 054 | 0,8 | 0,71 | 085 | 0,68
Na,O/K,0 1,96 1,23 |+ 2,11 | 3,88 1,63 222 | 230 1,00
n 30 8 i1 2 11 2 4 1
Vv 160 160 170 300 150 180 160
Cr 63 60 50 100 65 8 42
Ni 68 52 60 80 55 13 27
Co . 28 24 38 30 37 35 34
Sc 27 29 35 30 27 20 52
Cu 73 88 83 100 48 55 27
Pb 19 14 16 10 18 10 1
Zn 170 120 130 300 130 150 130
Mo 1,6 1,6 1,7 L5 1,0 1,8 1,3
Sn 31 2.5 4,5 4,0 23 2,0 2,0
Ga 18 19 21 20 22 13 22
Sr 580 500 850 600 370 250 430
Ba 1200 | 1600 | 1200 | 800 1100 800 470
Be 2,2 23 1,9 L0 L5 0,9 2,1
Zr 1300 | 1200 | 590 800 220 400 350
Nb - 30 32 19 30 8,5 20 20
Y 43 40 25 40 30 30 35
Yb 39 35 53 5,0 23 25 3,1
La 150 140 78 150 66
Ce 120 87 83 100
Cuv 040 | 038 | 029 [ 033 0,40 0,04 | 026
Ni/Co 24 2,1 1,6 2,7 1,5 037 | 079
Ba/Sr 2,1 32 14 1,3 3,0 32 L1
n 12 6 6 1 15 2 10

Tpumeuanne. 1-2 — rab6po-noNCPUTH H JONCPUTHI MENaHOKPATOBbIE
(1 — cxs. P 10, 20) u neiixokparoesie (2 — ckB. P 20); 3 — MUKpOIONEPHTHI
(cxs. P 10, 20, 30) 1 4 — pyausie nonepurs! (cxs. P 10) Kamenenxoro Maccusa;
5 — noneputst Hecsmxkckoit aaiiku (ckB.b 1211, b 69xc); 6-8 — nonepurn
13 naex boGopHsHcKkoro Brictyna (6 — ckB. B 31, 7 —cks. B 5, 8 — ckn. Mu 1).
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TpudeM LI NOCACIHUX XapaKTepHa BBICOKas CTeNeHb (PpaKHHOHUPOBA-
HMs M pe3koe npeobraganue nerkux P30 (cm. puc. 8). Pynueie JonepHTHI
BBIJICJISIOTCH BHICOKUM COACPKaHUeM kefaesa, V U Zn; 6ojblle, YeM B
OCTaNbHBIX [OPOAaX, B HUX XpoMa U Mead u Menbie Si0O, w ALO..
Ot oforameHHsIX THTAHOM H kene3oM deppononepuros nuddepen-
IMPOBAHHOM TOJNEHTOBOI CEPHH MECKOBCKOrO KOMIUIEKca CyOIIe09HbIe

JNOJIEpHUTHI U ra66po-nonepm‘bx KaMEHCIOKOro KOMILUICKCa OTIIHYaAl0TCs -

0oJiee BBICOKOH KpeMHEKHCIOTHOCTBIO, MCHBIIUM COINEPKaHHEM XKeJie3a
M MarHusa 1 Gonee BRICOKUM — menodeld, P,O,, KpylIHOMOHHBIX JIHTO-
dunsHbix (Sr, Ba, Zr, Nb) u nerxux peaxosemensHeix (La, Ce, Sm)
JJIEMEHTOB.

Ilo BHICOKOMY COIEpXaHHIO THTaHa M ¢ocdopa, MOBLILNEHHOH me-
JIOYHOCTH H JKEIe3UCTOCTH, 0OOrameHHOCTH PeIKHUMHU TATOPUILHBIMU
3JIEMEHTaMH CYOLIENOUHbIE TOPONBI KaMEHEIIKOTO KOMILIeKca OIH3KH Kk
faszanbraM 1enoIH06a3aNnbTOBBIX CEpHiA, DIMPOKO PaclpoOCTPaHEHHBIX B
06NacTaAX TeKTOHOMAarMaTHyeckoil akTHBH3ALMH KOHCOIMAUPOBAHHBIX
obnacreif, a Takxke B pudTOBbIX 30HaX. Ha muarpamme AFM (cu. puc. 10)
¢$uryparusHsie ToUkH rab6po-10IepUTOB IPyNHpYOTCA BOIH3HN BapHa-
UMOHHBIX KPHUBBIX cocTaBoB nopox apaiickoii v Llomianackol menoy-
HBEIX cepHil. D10, HapsAny C MHHEPAIOTO-reOXMMHUIECKHMH 0COOEHHO-
CTAMM, TO3BOJIET OTHOCHTE MX K IPOM3BOJHBIM ITyOMHHOM HIEIOTHO-
6a3aNbTOBOIM MarMsl, 06pa3ylolleiicd, COMIaCHO 3KCIEPHMEHTaJbHBIM
nadgubpiM (IpuH, Puareyn, 1968), B pe3ynbTaTe HEBBICOKOH CTENEHH
YaCTHYHOTO IUIaBJAEHH] HEHCTOIEHHOr0 MaHTHITHOIO BEHIECTBA Ha MTy-
OuHax rpuMepHo 60-80 kM.

Huskoe cogepskanue MgO U NOBHIIEHHAs XKeJIe3UCTOCTE rabbpo-z10-
JIEpUTOB CBHALTEILCTBYET 00 06pa3oBaHMH HX U3 paciniaBa, H3 KOTOPOro
ObUIH YaCTHYHO YOaICHB TAKME MUHEPAbl, KaK MarHe3uasnbHbIN OIMBYH
n sHctatnt. COBMECTHAS KPHCTA/LIM3alMA STUX MHHEPAIoB, CyAs IO
sKcriepuMeHTanbHEIM gaHHbIM ([pun, Prarsyn, 1968), BosmoxHa IpH
nasneHux 9 x6ap, T. €. Ha DTyOuHax mpuMepHo 3035 KM, YTO, YIO-BHAH-
MOMY, OTBEYAET IIOJIOXKECHUIO HPOMEXYTOYHOTO MarMaTH4eckoro ogara.
TlponeccamMu PpakIMOHHPOBAHNSA MarMaTH4YECKOro PaciiaBa B TakoM
ouare («BHyTpHOYaroBas» A depenmanus), oueBHUIHO, U 06yCI0B-
JieHbl 0COOEHHOCTH XMMHYECKOTO COCTaRa MOPOX CyOIuenouHol cepun
xaMeHe11xoro komruiexca. Ha muarpamme MgO-FeO*-AL O, (cm. puc. 11)
(GurypaTHBHbIE TOUKH Iab6po-10JEpUTOB pacnonaraloTcd B 1ojie KOHTH-
HeHTANbHEIX IatobasanstoB. HecoMHenHo, yto ¢gopmuposanue cy6-
IENOYHBIX rab6po-A0EePHTOB, KakK U LIEN0YHOGa3ILTOBbIX cepuit pud-
TOreHHBIX obnacTeil, ObLI0 CBA3aHO C 0OCTAHOBKOH PaCTKEHUA KOHCO-
JIMIUPOBAHHON 36MHON KOpHI.

XapakrepHoii 4epTOil XHMHYECKOTo cocTaBa rabbpo-nonepuroB
3azop6auickozo komniexca (Tabil. 10) 1 6MU3KHX K HUM 110 COCTaBYy Naek
BonriHckoro 610Ka, KaK H nopon cybuenodHoil cepul KaMEHELKOTO
KOMILIEKCR, ABJISETCS TOBBIIEHHAS IHEI0YHOCTh, TUTAHNCTOCTS, [IOBBILIEH-
Hoe conepxanue Gochopa U peaKUX JMTOQHUILHEIX 3IEMEHTOB.

68

XUMHYECKHH COCTAB M IETPOTrEHE3HC. ..

Tabnuua 10
Cpennuit XuMH4eCkHii COCTaB CyGLIENOYHBIX rab6po-zonepHTon
JKurxosyackoro ropera ¥ Bommckoro 6noxa Yipausckoro wpra

OKcHabl 1 2 3 3 5 3 7 3
Si0; 44,40 [ 4520 | 47,70 | 46,70 | 48,86 | 49,52 | 49.63 | 4929
TiO, 263 | 299 | 265 { 222 | 238 | 260 | 280 | 298
ALO, 1620 | 1530 | 17,00 | 1630 | 17,13 | 1820 | 1745 | 16,18
Fe;05 454 | 726 | 470 | 606 | 368 | 2,60 | 210 | 7%
FeO 964 | 952 | 832 ] 910 | 941 | 820 | 912 | 432
MnO 016 | 0,18 | 0,16 | 022 | 012 | 010 | 015 | 018
MgO 706 | 465 | 404 | 353 | 301 | 265 | 290 | 470
Ca0 636 | 694 | 725 | 476 | 7,17 | 730 | 622 | 759
Na,0 278 | 331 | 361 [ 299 | 364 | 410 | 460 | 379
K,0 163 | 1,58 | 185 | 348 | 1,73 | 180 | 21 | 170
P,0; 025 | 023 | 049 | 120 | 054 | 1,03 | 100 | 04l
Mnn 415 | 267 | 212 | 325
Cymma 99,80 | 99,83 | 99.89 | 99,81 | 97,77 | 98,10 | 98,08 | 9890
Fob 067 | 078 | 0,76 | 0,81 | 0,81 | 0,80 | 0,80 | 0,72
al’ 076 | 0 | 1,0 | 087 | 11 14 | 12 | 056
Na;0/K,0 17 | 21 | 20 |08 | 21 | 23 | 22 | 22
n 5 3 21 5 13 4 3

lpumedanue. 1-4 ~ HutxoBuuckuit ropet, 3aropGaimckui KOMILIEKC:
1-3 — cyOmenounsle rab6po-noneputst (1 — ckp. Xt 0110, 41, 89xp,
391kp, 2 — cks. XK 0189, 0752, 0755, 3 - cks. XKt 0735, 0752-0755, 0982,
0983, 1, 28), 4 — ra66po-nonepHTE! KammmnarusvposanHsie (cks, XKt 0680,
4, 15, 111, 121); 5-7 — Bonsickuii 610k YkpauHCKOTO LHKTA, cyOuienou-
Hele rab6po-KonepuTEl U3 Jaek: 5 — 3susnans-3anecckot, 6 — Benokopo-
BHYCKOH, 7 — 3ameicnonuuckoit (Byxapes, Honsucknit, 1983, ta6miua, Ne 1,
10, 12); 8 — pudr Ocno, nnarnoduposeit 6azansT (MarMaTHueckue ...,
1985, Tabn. 6, an. 2).

Cpennee comepixanue KpeMHE3eMa B HHX HECKOJBKO HiDke — 44,0
49,6 %, a cyMMapHO€ KOJIMYECTBO Lienodeit Beime — 4,5-6,7 % (cM. puc. 9).
Ilpu stom conepxkanue K,O ycTynaer konmuectsy Na,0 (Na,0/K,0-1,7-
2,3), ¥ I B IOPOJAX, MOABEPIIIMXCS KATHIUNATH3AIHH, Ka/THii He3HATH-
TeNBbHO NpeobilafaeT Hajx HaTpHeM. XapaKTepHbl YMEPEHHAs H BHICOKAsA
IIHHO3EMHUCTOCTE (al’=0,7—1,4), BrIcOKas M JOBONLHO MOCTOAHHAN O6IIAT
xene3uctocts (F06=0,67-0,81) npu npeobnanaHuy 3aKHCHOTO Kene3a
Haj{ OKUCHBIM. TIon06HO CyOIIENOYHEIM TOPONAM KaMEHELKOTO KOMII-
nexca, rab6po-nonepursi o6eanenst Cr, Ni, Cu o, kpoMe Toro, Zn i Nb;
B NMOBBIMICHHBIX KOMMYECTBAX, 110 CPABHEHHIO C KIApKAMH [ OCHOBHBIX
nopon no A.I1. Banorpanosy (1962), B Hux npucyTctbyior Sn, Ba, Zr, La
(Tabn. 11). Ilpu 3TOM KonuuecTro St, Ba, Zn, Zr, La B HuX CYILIECTBEHHO
HIDKe, 9eM B KaMeHelKuX rabopo-nonepurax.

DurypaTUBHBIE TOYKH COCTABOB CyGIIENOUHBIX rab6po-nonepuros
3aropanICKoro KOMILIEKCa TaK Xe, KAK KaMEHELIKOTO, PacrioNaraloTes Ha
BapHailHOHHBIX KPUBLIX TOPOJ METOYHBIX cepuit (cM. puc. 10), npHuem
Ha GonpmieM yHNaleHMH OT UX HaYanbHOM TOYKH, COOTBETCTBYIOMIEit
€ocTaBy poaoHavYaNLHOH meno4Ho6a3anbToBON MarMbl. 3T0 MOXET
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CBHIECTEIb- : Tabauna 11
CTBOBAThH O CpClIHCC coAepXaHUe MHUKPO3JIECMCHTOB B cy6luen0l{m,1x
Oonee BBICO- rad6po-nonepurax JKHTKOBHUCKOTO ropcra

koit cTerne- Onementsi | ITopona | Dnementsl | Mopona | Dnementet | Mopona.
HU AHQde- v 160 Zn 100 Zr 230
PEHIHPO- Cr 27 Mo 13 Nb 8,9
BAHHOCTH Ni 40 Sn 2,6 Y 30
MarMarTu- Co 42 Ga 22 Yb 2.3
YECKOTO Sc 28 Sr 380 Cr/vV 0,17
pacnnana, Cu 46 Ba 600 Ni/Co 0,93
U3 KOTOpO- Pb 13 Be 2.5 Ba/Sr 16
r'o KpHCTAII- n 42 n 42 n 42
JIM30BAJINCEH

3aropbatickue raGOopo-10nepUThl, 1T0, OJAHAKO, HE COMIacyeTcs ¢ Honee
HU3KHM COLEp;KaHHeM B HHX HEKOTOPHIX JHTOOWILHBIX U PEIKO3IEMENE-
HBIX 3JIEMEHTOB, 2 TAKXe ¢ OTHOCUTENBHO cnaboil HX ¢paKkiMoHUpOBaH-
HOCTBIO (cM. puc. 8). ITpHIHHOHN 3TOro MOTIIH ObITE M3HAYANLHBIE Pa3Nk-
YHg COCTaBAa MAHTHHHBIX BHITLIABOK JHMOO pasHas DIyOHMHA IIONOXEHHA
MPOMEXYTOUHOTO MarMar{4ecKoro 04ara M COOTBETCTBEHHO DasHbIE
myTH ZuddepeHIHanyy MarMsl.

Kak u mopons! kaMeHEKOro KOMILIeKca, rabGpo-monepuTsl 3arop-
6anICKOr0 KOMIUIEKCA SBJSIOTCS THIHYHBIMM IPEJCTABUTENAMH ILEII0Y-
HO023aJIETOBBIX CEpHii, IINPOKO PACIPOCTPAHEHHBIX B 30HAX TEKTOHO-
MarMaTHYecKOil aKTHBU3aIUU M pudTOoreHesa KOHCOTHAHPOBaHHBIX
obnacreit 3eMHOI kopsl. [IpaMeuaTeNbHO HX NETPOXUMHYECKOE CXON-
CTBO ¢ wiaruoGhupoBeIMU GazanbTamu (cM. Tabn. 10, Ne 8), BO3HUKIIMMH
B paHHIOI0 (ripeapu{pTOoBYIO) CTafHIO Pa3BHTHA Nayeo30ickoro pudra
Ocno (Marmatuueckue.. ., 1985).

YMEPEHHO IHEJIOYHAA CEPUA

TpaxumonepuTHl ¥ TPAXUAHAE3UTHL KAIUHOBCKO20 KOMNeKca, Ciara-
fomye gaiky B npenesiax JKHTKOBHUCKOIO TOPCTa, N0 BHICOKOH Iienod-
HocTH (CM. pHC. 9) M IPYTHM NETPOTreOXUMHYECKHM OCOOEHHOCTAM
OTHOCATCA K YMEPEHHO ILEJIOYHOH MarMaTHYeCKoi CEPUH, 3aHMMAIO-
e IPOMEKYTOYHOE ITONIOKEHHE MEXTY THIHYHLIMH CYOIHEI0THBIMH
U IEJIOYHBIMH METPOXHMHYECKHMU CepUsSMH Topoa. B oTimdue ot pac-
CMOTPEHHBIX BbILLIE CEPHii, B IOpOIaX KaJHHOBCKOroO KOMILIEKca Habmo-
naercs Hanbonee Bricokoe conepxanue K,O (3—4 %), xors u yctynaio-
mue konuyectsy Na,O. Jdpyrumu OTJIPI‘IPITCJIBHLIMH 0COOEHHOCTAMH
ABJIAIOTCS BBICOKas I‘JIHHOSBMI/ICTOCTL BeCcbMa BbicOKast 061mas xene3u-
CTOCTh NOPOA, HU3Koe cofepkanue MgO u CaO (tabn. 12). Bee nopomst
HMEIOT crietuduiecKuit MUKPO3JIEMEHTHBIH COCTaB, PE3KO OTIHYAIONIHH
HX OT MaQHUECKHX TTOPOJ OCTAJILHBIX MArMAaTHYECKHX KOMILUIEKCOB. 3T0
ApeXZe BCETO OYEHb HH3KOE UL MOPOX € TAKOH KPEMHEKHCIIOTHOCTHIO
(50-55 % SiO,) conepxanue cunepoduibHbx anementos (V, Cr, Ni), B
10-30 pa3 ycTymnaromee KnapkaMm A OCHOBHBEIX M CPEIHHUX ITOPOJ [0
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A.Il. Bunorpanosy (1962), a Takxe o6oramenHocts nopox Ba, Pb,
peaKuMH JuToGwisHEIMH (Be, Sn, Zr) ¥ penKo3eMeNbHBIMH JIEMEHTAMH.

K TpaxuaHne3utam )Kmxommcxom ropcTa o XHMHUIeCKOMY COCTa-
py ONH3KM TpaxMaHae3nba3anbTel MHKameBHICKOI naiika. OHH Takxke
HMEIOT BBICOKYIO JKEJIE3UCTOCTD H IMTHHO3EMHCTOCTD, 00eareHs! V, Cr, Ni
u Co, B MOBLIIIEHHOM KOJHYECTBE comepxar Ba, Zr, Be. ITo cymmap-
HOMY KoniudecTBy menoved (9,35-9,75 %) 3To yxe THNHIHBIE HIEN0Y-
HBle MopoAE! (cM. Tabn. 12, puc. 9), 6muskue k TedpudononuraM. Taxkue
e TeOXUMHYECKHEe OCOOEHHOCTH CBOHCTBEHHEI H 3(dy3uUBHEIM mOpO-
naM BepXHe30paHbKOBCKo# moACBHTE OBpYUCKOil BIafuisl. B oTiHyue
OT OOHOTHIIHBIX Ttopon XXHTKOBHUCKOIO ropcTa, UL HHX XapaKTepHe! 60~
nee BBICOKHE KoHUEHTpaluu Ba, Be, Sn, Zr u Nb, npeo6nananue K,O Han
Na,O u Fe,O, nan FeO. HocnenHee CBA3aHO, OYEBHIHO, C nosepxnocr—
HBIMH ycnosmmn X GpOpMHPOBAHHUA.

MerannaruogupoBble TpaxHA0NepHTH [ITymKoBHUCKO#H TalkH OTIIH-
YalOTCH OT BCEX HA3BaHHLIX NOPOJ KATHHOBCKOTO KOMILIEKCA BLICOKOH
THUTAHHUCTOCTEIO, YMEPEHHOH NIMHO3EMHUCTOCTBIO H CPAaBHUTENBHO HEBEI-
COKMM coJiep)KaHHeM Ieoueil. B 5TOM OTHOMEHHH OHH CXOMHBHI C:
KOMarMaTH4YHBIMHM rat6ponaaMy, H B MEPBYIO O4Yepedb C IMIETOYHBIM
ra66po Huanmnoposckoro maccusa (cM. Tabi. 12, Ne 7), pactionoxeHHoro,
KaK 4 caMa faiika, B HENOCPeCTBEHHOM OMIM30CTH OT HOMNsA BYIKaHHTOB
30paHbpKOBCKOH CBHTHL. 10 OCTAILHBIM FEOXMMHIECKUM MapaMeTpaM KaK
Te, TaK H Jpyrue OJIH3KH K TpaxuAoJepHTaM U TpaXHaHZe3uTaM.

Hesnauntensusie conepxanus V, Cr ¥ Ni B Tpaxuanmesurax u
TpaxHJoJIepUTaxX, Ha NEPBHIH BIIAL, HE COMIACYIOTCA C OTHOCHTEIBHO
HH3KOH MX KPEMHEKHUCIOTHOCTEIO, CBOMCTBEHHOI 1OPOAaM OCHOBHOTO M
cpeaHero cocraBa. M3 Bcex THIIOB MarMaTHYeCKHX MOPON C TAKHMHU
comepxanusamu SiO, neguuuT MHKPO3JIEMEHTOB IPYMNMbl Xee3a NpH
NOBBIIIEHHBIX KOHLUEHTPANHUAX PENKHX JNHTOGHIBHBIX JIEMEHTOB U
obennenHocTr nopoa CaO #, ocoberno, MgO xapakTepeH JHIb JjiA He-
benuHconEpKAUMX BYJIKAHHTOB THNA JIEHKOTEPPHUTOB H TedpUdOHOIH-
TOB, BXOAAINHX B COCTaB KAIHEBO-HATPHEBBIX IMENIOYHEIX cepnif (Marma-
THYECKHE ..., 1984). O BBICOKOI1 MENOYHOCTH TPAXHAHAEIHTOB CBHIECTE b~
CTBYeT HaJM4YHE B HUX BKPaIUIEHHHKOB H MUKPOJIHTOB IEJI0YHOIO Nojie-
Boro mimnata (MuxpoknuHa?). He HekmoueHo, 9To B OCHOBHOH Macce Tpa-
XHaH/Ie3UTOB M TPaxXHAOJEPHTOB, IPEACTABJICHHON B HacTosAMmIee BpeMA
TOHKO3EPHHCTHIM arperaTtoM BTOPHYHBIX MHHEPANOB, IIepBOHAJALHO
npucyTcTBOBaMM M (eNbIUIMaTouanl, KOTOPhlEe, Kak H3BECTHO, JIETKO
npeobpasyroTcs BO BTOPHYHbIE MHHEPAJIBI — MHKPOKIHH, anbOUT, cepH-
YT, XJIOPHT, KAJIBIHUT, KAOTIMHHT.

TetporeoxuMudeckue 0COGSHHOCTH TPAXHIONEPHTOB H TpaxHaHze-
3UTOB CBHAETENBCTBYIOT O TOM, YTO OHH NPEACTABIMOT coboif MpoayKT
KpUCTaIUTH3ALMH Ho3MHuX mH(depeHMaToB NIyOHHHBIX MENOYHO0a3Ab-
TOBbIX MarM. Ha 370 yka3siBaeT u mojiokeHue (UrypaTHBHBIX TOYEK HX
coctapa Ha BApHAaLMOHHEIX KpuBbLIX [aBalickoii 1 Ilomnanackoit menoy-
HBIX Cepuit, MpHYEM Ha 3HAYMTEILHOM YyNaJIeHHH OT COCTaBa pOAOHa-
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Ta6bmua 12
Cpennuii XMMHYECKHI COCTAB NOPOJL KaJHIIOBCKOTO KOMIIIEKCa,
ByJIKAHUTOB 30PaHBLKOBCKOH CBUTHI OBpPYHCKOH BITAAHHEI
¥ KOMarMaTuyHex rabopounos

Komrnoue HTbI 1 2 3 4 5 6 7 ]
SiO:2 51,24 | 55,00 | 52,29 | 51,16 | 56,16 | 50,00 | 45,45
TiO2 1,57 0,93 1,82 1,31 0,71 374 3,85
AbkOs 17,50 | 15,90 | 16,61 | 17,81 | 16,82 | 14,04 | 11,59
Fe20s 3,63 939 | 414 6,06 6,45 1,66 4,75
FeO 7.82 3,14 | 6,79 458 3,52 | 13,16 | 14,67
MnO 0,18 0,13 | 022 0,17 0,19 0,19 0,25
MgO 1,83 122 1,75 1,89 1,85 355 2,86
CaO 487 335 | 341 449 1,64 6,01 744
Na:0 4,89 444 | 495 3,70 4,04 333 334
K20 3,09 389 | 460 454 551 2,00 2,60
P20:s 0,87 0,14 | 026 0,49 0,13 1,34
Moo 232 221 262 3,06 2,63 1,39 1,66
Cymma 99,81 1 99,74 | 99,44 | 99,25 | 99,64 | 99,55% | 99,80
Fo6 0,86 0,84 | 086 0,85 0,85 0,81 0,87
al 1,32 1,16 131 1,42 1,42 0,76 0,72
Na:0/K20 1,58 1,14 1,08 0,81 0,73 1,66 13
n 5 5 2 7 10 1 10
\' 84 9,0 7.0 84 42 70 42
Cr 42 75 20 <3,0 <3,0 40 <3,0
Ni 45 14 20 <3,0 <3,0 12 <3,0
Co 14 11 50 13 52 15 16
Sc 22 22 12 30 49 12 58
Cu 14 95 8,0 36 27 17 31
Pb 20 48 15 13 60 70 11
Zn 100 78 170 110 160 170 140
Mo 1,8 2,7 1,5 1,6 42 15 3,1
Sn 4.8 10 50 6,9 29 2,5 L5
Ga 21 55 30 35 41 30 22
Sr 490 720 300 300 280 500 220
Ba 910 870 1700 | 1300 1200 700 1200
Be 49 57 7,0 52 18 1,7 09
Zr 870 850 300 1000 | 2800 150 430
Nb 21 32 25 40 93 10 26
Y 63 160 40 52 98 20 33
Yb 52 16 7.0 44 93 20 2,6
La 33 160 90 150 53
Cr/V 0,50 0383 28 <0,30 | <0,70 { 057 | <0,70
NiCo 0,32 127 | 040 | <0,20 | <0,50 | 0,80 | <0,20
Ba/Sr 1,9 12 57 43 43 14 55
n 11 6 2 20 16 2 32

[Tpumeyanue. 1 — meranmnarnopupossie Tpaxuaonepurs (cks. XKt 0706,
111, 121) u 2 — adupossie Tpaxuannesuts! (cks. XKt 036, 0832) XKurt-

72

XHMHYECKUH COCTAB M NETPOTEHE3HC. ..

KOBHYCKOIO ropcra; 3 — TpaxmaHne3suGasansThi MHKamesnuckofl nafxu
(0o6p. Mx K75-2, Mk K80-1); 4 — MEramarioGupoBkie TPaXxuIONePHTLI
(cxB. E 5, 35) u 5 — apupossie TpaxuannesnTh (cxs. E 18, 34) 36pauskos-
cko#t cBUTE! OBpyuCKOH BIANHHEL, 6 — MerararuopHpoBsle TpaxHuaoe-
puthl Tnymkosuucxolt nafixu (06p. I'n K94-3a); 7 — menounsie ra66po
Huunnoposckoro maccusa. *Bkmouas 0,48 % S0,.

YaIbHOM MarMst (cM. puc. 10). [IpumeuatensHo, 9T0 TpH 06IIHOCTH Co-

CTaBa TPAXHAONCPHTOB H TPAaXHAHEINTOB MEXAy HHMH Habmonaorcs

onpeleiieHHbIe pasnuiud. B uacTHOCTH, B TpaxnannesnTax Himke conep-

xanug TiO,, ALO,, MgO, Ca0, PO, u Gonsme menoueit, peakux nauTo-
(HILHBIX H pe/iko3eMeNbHEIX 3NeMeHToB. IIpH 3ToM B HEX YeTko TIpOAB-
ned Eu-MuHIMYM (cM. pc. 8), 4To nossonser npexnnonaraTs 06pa3opaHue
ux 13 Gonee mu¢depeHIpoBaHHOTO paciuTasa no CPABHEHHIO C TPaXH-
nonepHTaMH. KOHEYHBIMH IPOTYKTaMH MarMaTHUecKoik muddeperuma-
1mH, kax GBLI0 NMOKa3aHO paHee (AKcaMeHToBa, 1986), smasamick Tpaxutsr
H IICTIOHbIC CHEHHUTLI, @ TAKXKE LIETOYHBIE METACOMATHTHI C PEIKOME-
TaJIbHO-PEAKO3EMEILHBIM OpPYJCHEHHEM.

ITo metporeoxumuyeckuM 0coGeHHOCTM NOPOAEI KaAHHOBCKOIO
KOMIUIEKCa ¥ 30paHbKOBCKOM CEHTHI Hanbomee GIU3KH K KaJIMEBO-HATpHe-
BBIM INENOYHBIM CEPHAM, MPHYPOYEHHBIM HCKIIOUUTENLHO K 30HAM
pactsoxeHua (pudrorenesa) 3eMHO Kopsl. 3To NOATBEPKAACTCA PACHO-
NOKEHUEM (GUIYPaTHBHBIX TOUEK B IIOJIE 6a3abTOBBIX cephii U3 30H
cnpesnra (cM. puc. 11). Ha xoHTHHEHTAX Takue CEPHH BO3HHMKAIOT B IIpe-
Aenax KOHCONMIHPOBAHHLIX CKIIAAYATEIX 06IacTeil, CpeMHHBIX MACCHBOB
C ApEBHUM (PYHIGMEHTOM H B APEBHMX KPATOHAX C YCTOHYMBBIM ILIAT-
$opmenHBIM pexnMoM passuTia. HaGirogaeTcs 3naunTebHOE TICTPOXH-
MHYECKOE CXOICTBO BYJIKAHOI€HHBIX IOPOJ 30PAHLKOBCKOMN CBHTHI M
KOMarMarH4HbIX HM TPaXHIONEPHTOB K TPaXHAHNE3HTOB AAMKOBOH H Cy6-
BYJIKAQHHYECKOH (auuii ¢ MarMaTHyecKuMu 06pa30BaHUsIMU pudToB Bo-
crouHoit u CepepHoit Adpuxy, Taun-11lans, Baiikana H, ocobeHHo, Kys-
Henkoro Ana-Tay, rae meno4Ho6a3anbTOBBIl MarMaTH3M TIpOABHIICH
focre nponosmkuTensHoro (Gonee 100 My sieT) nepepsIBa B 0camKkoHa-
KOIJIEHUH B CBA3H C TEKTOHHUECKMMH ABHXEHHAMH [10 APCBHUM H BHOBL
00pa3oBaHHBIM TYOHHHLIM palioMam (lyuuuxuii, 1960). ITo-BuanMomy,
NosBNeHne Ha fore Benapycu u ceBepe VkpauHBI LIEN09HO6a3a/IbTOBBIX
CepHii Takke GbLIO CBA3AHO C POSABHBIIMMMUCSA TIOCHE UTHTEILHOTO Tek-
TOHHIECKOTO «TI0KOA» NpoLeccaMu pH(TOTeHe3a KOHCOMHANPOBAHHO
3EMHOM KOPHI H 32M0KEHHEM INIyOMHHBIX, JOCTHIAIONIHX BEpXHei
MaHTHH pa3jIOMOB.

CpaBHeHHe XMMHYECKOTO COCTaBa MOPOA MaHIECKHX NaNKOBEIX
Kommiexcos ¢yHaaMenTa Benapycy nokassiBaet, 4To OHH CyIIECTBEHHO
PasnnyaroTcs Mexay co6oit Mo IHesoMy psay NEeTpOreoXHMHUECKHX
XapakTepHCTHK (CM. Ta6nn. 1), KOTOpBIE, Hapsy ¢ MHHEDPAIIOTO-TIETPOrpa-

HIECKHMH 0COGEHHOCTAMH NOPO/, MOTYT MCIO/B30BATLCA B KAUSCTRE
KpHTepHeB M1 HX BO3PACTHOIO PaCWIEHEHHS.
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[Topoxsl paHHHX TOJIEUTOBLIX cepHit (PYCUHOBCKHMIA; BONXBHHCKHI
KOMIUIEKCHI) IIPEACTaBIEHbl METaMOPGH30BaHHEIMH B YCIOBUSX SITHIOT-
am¢pubonuTOoBOK palun MaduUuecKHMH MOPOJaMH C MOAYHHEHHEIM
KonAuuecTBOM ynbtpaMaduToB. OHH HMEIOT HU3KYIO MM YMEPEHHYIO
KEJNE3UCTOCTh M NIHHO3EMHUCTOCTD, ONIM3KHE K KIapKaM CoLepKaHus
cunepodUIBHBIX IEMEHTOR M MOHWKeHHble — Zr 1 Nb. Xpom B Hux

06pIaHO TpeobaagaeT Hal BaHAAMEM H HUKENEM, a HUKENb Hax kobans- -

ToM. Pasnuuus MexIy MeTaba3zuTaMu pyCHHOBCKOFO M BOJIXBHHCKOIO
KOMILTEKCOB 3aKNO4aloTcs B 60abmeit 060rameHHoCTH NOCTEAHIX Ie-
JIOYaMH BCIENCTBHE BO3AEHCTBHA Ha HIX IPAHUTOB, CpeIH KOTOPBIX OHH
BCTPEYAKOTCS B BHE MENKHUX KcenouuTOB. Madiueckue o6pasoBaHus
nnddepeHIIPOBaHHON TONENTOBON CepHH MECKOBCKOrO KOMILIEKCA
XapakTepH3yloTcs 6oJce BBHICOKOH THTAHHCTOCTBIO M XeJIE3HCTOCTLIO

BIUIOTH [0 MOSBIECHAA Cpeli HUX (eppoiosepUTOB, Pe3ko 0OGCTHEHHBIX -

Cr u Ni u oboramenssbix P,O,. .
Madur-ynsrpamMaduroBas cepus (apres0BIHHCKHIE KOMILIEKC), XOTS

H COICPXXHT OTAECNIbHBIC PA3HOBHAHOCTH MOPOJ, CXOAHBIC C NMMOPOOaMH .

TOJIEMTOBBIX CEPHH, OTIHYAETCA OT HUX MpeobIaaHneM yisTpaMaduTon
¥ MPHCYTCTBHEM TUIMYHEIX yabrpabaszuros, oboramenHnex Cr, Ni, Co.
T'a66po-noneputht 1 rabbpo, mMeromiue donee BEICOKYIO THTAHHCTOCTh H
KeJIE3UCTOCTH B 00eTHCHHBIE CHIepO(IUTLHEIMH 3JIEMEHTaMH, BKJIFOUEHBI
B COCTaB KOMIUIEKCA YCJIOBHO.

ITopoar! Gonee NO3MHUX TOJICHTOBBIX CEpHil (HarOpHOBCKUi, KaMe-
HEIKHI KOMIUIEKCH) He ITOABEPKEHBl PETMOHAJNILHOMY MeTaMopgu3My
W, UMesl B 1IEJIOM CXOIHBIH ¢ paHHHMH CEPUAMH NMETPOXMMHUYECKHIL Co-
CTaB, OTJIMYAIOTCH TIOBBIMIIEHHBIM COep/KaileM HUKEs, KOTOpbiH 0ObraHO
npeobafaeT Hax XPOMOM.

Maduueckne Iopoasl CyOUIETIOYHBIX CepHif BOIXBUHCKOTO, KAMEHEL- :

KOTO ¥ 3arop6amickoro KOMIUTEKCOB OTIIHYAOTCS OT MOPOX TONEUTOBBIX
CepHuil He TOJIBKO MOBBIIIECHHO MIENOYHOCTHIO, HO B BBICOKOH >Xene3H-
CTOCTBIO, TUTAHHCTOCTBIO, AeGHLIHTOM CHAEPOQHNLHBIX 3IEMEHTOB H
HHBIMH HX cootHomeHusaMH (V>Cr, Co>Ni). B NoBbIILIEHHOM KONHYECTBE
B HHX NPUCYTCTBYET Ba, Zr u npyrue peaxue JIATOQMIbHEIE JEMEHTEL
[IpyueM MHHHMATBHOE HX cojepkaHue HabGmiomaercs B CyOuIenodHBIX
MeTaba3urax BOIXBUHCKOIO KOMILIEKCA.

Iaiixossie 06pa3oBaHUs YMEPEHHO MENOYHON CEPUH KaTHHOBCKOTO
KOMILTEKCA, KaK H KOMarMaTHYIHbIE UM BYNIKaHHThI 30paHbKOBCKOH CBHTHI
H 1esiounsie rab6pouasl, pa3BUThE Ha ceBepe YKPaWHCKOrO IIUTa,
BBINEJIAIOTCA Hapbonee BBICOKOMW MIETOYHOCTBIO H KENEe3HCTOCTRIO,
oforaieHb peIkuMH JTHTOGWIBHBIMA | PeIKO3eMeNbHBIMH 3IeMeHTaMi
M pe3Ko obelHeHb! MarHueM M CHAePOMIWIBHBIMH dJIEMEHTaMU.
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I'masa 4

3HAYEHME JAEK JJISI PELIEHUS HEKOTOPBIX
TEOJOIr'HYECKHX BOITPOCOB

Halki ABISIOTCS HEOTHEMIEMBIM 3JIEMEHTOM Pa3BHTHA MarMaTHIMa
KaK B CKJIaI4aThix 06/1acTsX, Tak H Ha Iatdopmax. Onpenenente ux Bo3-
pacTHOH NOCIIeI0BATENEHOCTH H COOTHOMEHHS C BMEIAIOUIMMH TIOPO-
IaMH CTocolCTBYET YTOYHEHHIO CXEMbl PacwICHEHHs BMEIAIOMHX HX
NOPOA U Jly4meMy MO3HAHHIO HCTOPHH TeOIOTHYECKOTO Pa3BUTHA pe-
rioHa. CTpyKTypHble H MHHEPATOTHYECKHE 0COOCHHOCTH NAMKOBEIX nopof,
3aBHCAIIME B 3HAYHTENILHON Mepe OT yCIOBHH U ITyOGHHEL MX KPHCTAJLIH-
3aLMH, CITYXaT NOKA3aTe/AMH YPOBHS 9PO3HOHHOTO Cpe3a Ha Y4acTKax
HX pacnpoCTpaHeHHs, 4TO H OBINO MOKa3aHo B IV 2.

Madguueckue naiik, CBA3aHHbIE ¢ MAHTHHHBIMH WIH TIPOMEKYTOU-
HBIMH MarMarHieCKUMHU O9araMu, CITyXar YyTKHMH HHIMKATOPaMH ITy-
OUHHOIO CTPOCHUA TEPPHUTOPHH H TEKTOHHYECKOI (reonuHaMHYCCKOH)
00CTaHOBKH, CyIIECTBOBABIIEH B MOMEHT HX ()OPMHPOBAHHA. IIpoctpan-
CTBEHHOE Pa3MEIIeHHE NaeK OTPaKaeT MOJIOKEHHE OCIA0NEeHHBIX 30H
IyGHHHOIO 3aI0XeHHS M HAMHYME MArMOTIOABOAAIINX KAHANIOB, HEPell-
KO CIIYXHBUIMX ITYTAMH LUPKYISUAH THAPOTEPMANBHBIX H PYJOHOCHBIX
pacTBopoB. Kpome Toro, camu naiiku MOIIH IIPeACTABIATE GHaronpuaT-
HYIO CpeXy Ul JIOKATH3aUHH OpyACHEHHA.

HAP'IKH - UHIUKATOPBI TEOTEKTOHUYECKHUX
VCIIOBHH UX ®OPMHPOBAHUA

CpaBHeHHe NETPOreOXMMHYECKHX OCODEHHOCTEH MOpoa HaiikoBBIX
KOMIUIEKCOB NOKA3bIBAET, 9YTO OT paHHHX 00pa3oBanuil k Gojce NO3THAM
IIPOHCXOMIIO BO3PACTAHHE HX ILENIOYHOCTH H CMEHA TOJEHTOBBIX Cepuit
CYGLUENOYHBIMH, BIUIOTH /O NOSIBIEHHS HOPOJ C TIOBBIICHHON KaIHEeBOi
IHEJIOYHOCTHIO, YTO OTPa)KAeT BO3PACTAIOMIYIO CTENEHb KOHCONHIALNH
3eMHO# Kophl. HameqaeTcst iBa KpYNHBIX JTana reoNorH4eckoro pasBH-
THA pernoHa. HauGonsumine pasnuiua HaGMOJAOTCA MEeXIy AaiKaMH,
C)OpPMHPOBABIIAMHCA B TEUEHHE ITHX ITANOB Py6ex MeXIy KOTOPEIMH
$ukcupyeTcs BHENPEHHEM rab6po-aHOPTO3HT-PaNakUBH-IPAHUTHBIX
IUTYTOHOB IpHMepHO 1875—1820 MuH NeT Ha3a/, YKa3bIBAIONMX Ha M0
HYI0 KpaTOHM3aLHMIO TEPPHUTOPHH H MEPEXox ee B IIAaT(OPMEHHbIH
(xBasHMIaThOPMEHHEII) PEXHM PA3BHTHI.

O6pasoBapuiuecs 10 HETO JAiKOBBIE KOMIUIEKCH TPEICTABICHH B
OCHOBHOM TOJICHTOBBIMH CEPHAMH IIOPOJ, BO3HHKIIMMH Ha YdacTKaxX
3€MHO# KOPBI C OKEAHHIECKHM THIIOM CTPOEHMsA (PYCHHOBCKHMIt M 9a-
CTHYHO BOIXBHHCKHH KOMILTIEKCHI) HJIH B OTHOCHTEJILHO CTaGHILHOL
BHYTPUIUTMTHOH 00CTaHOBKE TAKKE, MO-BHAMMOMY, OKERHHIECKOTO THIIA
(MeckoBCKui KOMIUIEKC) B YCNOBHAX PeXHMa pacTsokeHus. Bospactioe
ToNI03keHHe H TeOMMHAMMYECKHE YCIOBHA (OPMHPOBaHUSA Ma(UT-YILT-
PamaguToBO# Cepun (apreNOBIMMHCKHI KOMIIEKC) MOKA HE COBCEM
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scusl. ITo NEeTPOrCOXHMHYCCKUM 0Cco0EHHOCTAM nopoAa MOXHO Ipeano-
JlaraTth, YTO BHECOPCHHEC MarMm ym;rpaﬁanrronom H 6a3HTOBOro COCTaBa

OpOUCXOAWNIO BOJIB IlOJ'H‘O)KHBymef/'I 30HbI PA3JIOMOB B YCJIIOBHAX KOHCO- -

MAHpOBaHHOMN 3eMHOIt kophl. JlalKOBBIC KOMILUIEKCH 3TOTO 3Tana CBs-

3aHBI € pasJoMaMH XHarOHaJIbHOI'0, NPEHMYLIECTBEHHO CEBEPO-BOCTOY-

HOT'0, HANPABJICHHA.

JaiikoBbie KOMIUTIEKCH], BOSHUKIINEG T0CIE CTAaHOBJICHHS palaKHBH-
TPaHHTHBIX TUTYTOHOB, IPEACTABIEHB] MarHe3uaIbHO-TOJNIEUTOBOH cepueii
(HaropHOBCKHI1 KOMIUIEKC), CXOIHON C HHTPY3HBHBIMH TpPaMIlaMH Apes-
HMX WIaT$hOpM, H CMEHUBIINMH €€ BO BpEMEHH CyOIIETOYHEIMH H YMe-
PEHHO MIeJIOYHBIMY (IIeN0YHO0A3UTORKMH) MArMaTHIECKHMHU CEPHAMHU
(xaMeHenkuii, 3aropbamickuil, KaIHHOBCKUH KOMIUIEKCHI), THIIHUHBIMH
U5t 30H TEKTOHOMArMaTHIeCKOH aKTHBH3AIMH ¥ HaYalbHOTO pH{TOreHe3a
KOHCOJIMAMPOBAHHBIX 00nacteil 3eMHOM kophl. POpMHUPOBAHHIO HX Npex-
IICCTBOBAJIa 3HAYNTENbHAT AEHYIalus TEPPUTOPUH, IIPOMCXOAMBINAL, Be-
posaTHo, 18201770 miH et Ha3aj, B pe3y/bTare KOTOPOii Ha MOBEPXHOCTE
6b11M BhIBEAEHB! IIyOHHHbIE YPOBHH panakuBH-TPAaHHTHBIX TLUTYTOHOB.

Joneputsl HATOPHOBCKOTO KOMIUIEKCA, ABJAIOMINECS IPOU3BOIHEIMH
OBICTPO NMONHABHIMXCA K MOBEpXHOCTH cnabo andgepeHIpoBaHHbIX
MaHTHIHBIX MarM, OTpaXaloT 00CTAHOBKY KparKOBPEMEHHOrO, HO HH-
TEHCHBHOTO PacTsHKEHUA KOHCOIUAHPOBaHHOH 3eMHOIT kOpBI. Ilo aHano-
T'HH € YCIOBHAMH NPOSBJICHUS TOJNEHTOBOTO MarMaTH3Ma B PHU(TOBBIX
crpykrypax (Kassmun, 1985) MoxHO npearnonarars, 4To CKOPOCTb pas-
IBWXEeHHS npeBblmana 1 cm/rox.

Hosenenue meno4uHo6a3UTOBEIX ceprif yKa3hIBaeT Ha 3aMeUICHHE
PacTKEHUA M CHIDKEHHE Marmarwdeckoli axtmBHOCTH. CyOiienoqHsie

JOJICPUTHI KAaMEHEIIKOro 1 381‘0[)63[1]01(01"0 KOMIUIEKCOB, Pa3BHTLIE B pa3- -

HBIX CTPYKTYPHBIX 30HAX, UMEIOT OJIM3KHil XHMH4ECKHH COCTaB, CBHIE-
TEJILCTRBYIOIIMI O CXOAHBIX YCIOBHAX U, NO-BHANMOMY, GJIM3KOM BpeMEHH
ux popmuporanms. llupokoe 1onianHoe pacnpocTpaHEHHE 3THX HOPOJ
U pa3iy4yHasg OpPHEHTHPOBKA [JA€K CBA3aHBI, OYEBHAHO, C PACCeIHHOMH
MPOHUIAEMOCTRIO 3eMHO} KOpBI, XapakTepHoil 11 npeapudToBoi cra-
MU pa3BATUS KOHCOMHIUPOBAHHBIX obnacTeil.

BozHukmue no3xe Jaiku TpaXHIOJNEPHTOB U TPAXHAHIEC3UTOB KalH-
HOBCKOTO KOMIUICKCA, KOMarMaTHuHble uM 3¢¢dy3uBs! 36paHbKOBCKO
CepMH, a TAKXKe IIeJOYHbIe rab0pONIBE M CHEHHTH pacHpOCTPaHEHH! Ha
CPaBHUTEJILHO OTPaHHYEHHOI MIOMAaH Ha ceBepe YKPAHMHCKOTO IHTA U
B 10HO yacTi benapycn. Ilo nerporeoxuMuueckuM 0cOGEHHOCTAM OHH
OHM3KH K KalTMEeBO-HATPHEBHIM IET0UHO0a3UTOBBIM CEPHSM 3IIHOPOreH-
HBIX KOHTHHEHTAJIBHBIX PH(TOB, 0Opasyomuxcs B 06CTaHOBKe MODIHOM
KOHCOJIMINPOBAHHOH 3€MHOI KOpHI, CBOWCTBEHHOM IUIaT(GOPMEHHBIM
o6acTsM, HO C elie He OCThiBLIE MUTacTHHOMH nurocdepoit (Pponosa,
Bypuxora, 1997). ITossnenne apeana menoyHo6a3uTOBLIX NOPOX Ha JaH-
HOH TeppUTOpHH 6BUI0 06YCIOBIEHO, O4EBUIHO, HATHYHEM OOIacTH Bl
cokoli ¢pmonno- 1 MarMONpOHNIIAEMOCTH 3€MHOH KOPBI B y3Iie mepece-
YeHHA ABYX KDPYITHBIX TMHEAMEHTHBIX 30H — JONTOXKMBYIIErO PaHHENPO-
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Tepo3oiickoro OcHuuko-MuKameBHICKoro BYTKaHOTUTY TOHHY€CKOTO
1104¢a CCBCPO-BOCTOYHOTO HPOCTHPAHKA M HAOKEHHOMH 30HEI TEKTOHO-
MarMaTHI€CKOH aKTHBH3ALMH, MPOTATHBAIOWIENC B CEBEPO-3aNaTHOM
HanpaBieHHH BIOML Kpad BocTouno-Erponeiickoro xparona u tHKcH-
PYEMOH IIOACOM pariakMBH-TPaHHTHBIX IUTyTOHOB. CMeHa cy6menouHoro
MarMaTH3Ma HEeNoIHOO0a3HTOBLIM, NOKAILHOCTE pacnpocTpaHeHUs
MOCJICNHETO YKa3BIBAIOT HA 3aTyXaHHE MarMaTHIecKol aKTHBHOCTH M
JanbHeimee CHHKEHUE MHTEHCHBHOCTH PacTaxeHHA 3€MHOH KOpHl (RO
0,05-0,10 cm/ron), npHBEMIMX B KOHEYHOM CYETE K NOJTHOMY TpeKpa-
IIEHHIO PAaHHENPOTEPO3OHCKOrO MarMaru3Ma B PErHOHe.

MAOUYECKHUE JAUKU — HHIHUKATOPBI
PA3JIOMOB I'/TYBUHHOI'O 3AJIOXKEHHU S

IIpeobrnanaromue B KpuCTALTHYECKOM ¢yHnamenre benapycn naii-
KOBBIC 00pa3sOBaHHA ABNAIOTCA NPOH3BONHBIMHA 6a3aIBTOBBIX WITH MHK-
PHT-6a3aBTOBEIX MarM, HCTOYHHKH KOTOPBIX pacronaraioTcs B Ipeaenax
BEpXHEH MaHTHH, U Nalfkh CITyXaT Kak Obl CBA3YIOMIMM 3BEHOM iﬂ»xzxy
IYHKTaMH MarmMoo6pa3oBaHus, HPOMEXYTOIHEIME OYaraMu U OpUmo-
BCPXHOCTHBIMH YPOBHAMH 3EMHOH KOpBI, GUKCHPYS TEM CAMBIM TIOJNO-
KEHHE NIYOHHHBIX 30H NPOHHIIAEMOCTH, NPOARIAIOIIAXCS B BUJIE pasJio-
MOB rTyOHHHOTO 3an0xeHns. Ha mutax u B (auepo3oiickux criaggaTsIx
0071acTAX HpHypOUYEHHbIE K HHM HaiKu 0bpa3sytor, kak npasmwIo, MPOTH-
KCHHBIE H XOPOIIO IPOCNeKUBacMble nosca (pon). Tak, Ha YkpanHCKoM
IHTE YCTAHOBJICHO 17 nalfKOBBIX OSCOB, HMEIOIMX TIpEHMYLIECTBEHHO
cesepo-3anajHoe npoctipatne (Kpyruxosckad u zp., 1976); menee pac-
NPOCTPAHEHH N05CA NacK CYGUIMPOTHOTO, MEPHAHOHAIBHOTO H CEBEPO-
BOCTOYHOrO HanpabBineHHi. POpMHpPOBaHHe AaiKOBBIX HOACOB OGBIYHO
CBASBIBACTCS C MPOLECCAMH PaCTHKEHHs 3eMHOIt kopst (Kparu, Inary-
HOBa, 1983). Pazmiune xe B IIPOCTPaHCTBEHHOM OpPHEHTHPOBKE pa3Ho-
BO3pacTHBIX MOACOB YKa3bIBACT Ha CMEHY BO BPEMEHH HampaBleHHii
TaHICHUHATBHBIX HANpPsKeHUH B 3eMHOR KOpe, ONpeesIsIOMmIX moIoxe-
HHE JOMHHMDYIONIHX CHCTEM pPa3sfiOMOB.

B kpucrammveckom dynnamente Benapych nosca naek IIPaKTHYEeCKH
HE BBIIENSIOTCS, YTO OOBACHSETCA, OYEBHITHO, HE CTONBKO HX OTCYTCTBHEM,
CKOJILKO MAITLIMH pa3MepaMH H GONBIIOH MOIIHOCTEIO MIEPEKPHIBAIOLETD
TaThOPMEHHOTO 9eX)1a, HE NO3BONAIOUIMMH HIEHTHGUUMPOBATE HX reo-
$usuaeckumu MeTonamu. OXHAKO 1O B3aHMOPACHOOXEHHIO BCKPLITHIX
CKBa)XXMHAMH aHKOBEIX [IOPOJ] TOFO WM HHOIO KOMIUIEKCR, MX OTHOIIe-
HHIO K CTPYKTypaM (yHIaMeHTa, a HHOIIA M HEMOCPEACTBEHHO O Ieo-
JOTHYECKUM H reoQH3HIECKHM NaHHBIM (Hampumep, Haroprosckas,
HecBiokckan u 1p. maiiku) MoxHoO TOBOPHTS, YTO, KaK ¥ Ha IIHTAX, NaiKH
JIOKATU3YIOTCA BAOML GoNee MM MEHEe BLIEPKAHHBIX JIHHEHHBIX 30H,
bHKCHDYS MONOXEHHE PA3IOMOB WIH OCNAGNEHHBIX 30H nry6UHHOTO
3210XeHHs, CYIECTBOBABIUMX B OTACIBHLIE ITAMbl PA3BHTHA 3EMHOM
Xoper. [IpeoGnanaiommm HanpasneHHeM NPOCTHPaHHS Jaek B KpHucTan-
ieckoM dyHnamente Bemapycu sBIfeTCs ceBepo-BOCTOHOE, MeHee
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pacIpocTpaHeHo ceBepo-3ananHoe, cyOMpPOTHOE U MepHAHOHANbHOE,
CeBepo-BOCTOYHOE HAaNPABJIEHHE IPOCTHPAHUSI XapaKTEpHO IUTS PaHHMX
HaiixoBriX 06pa3zoBaHMi, BKIIOYAIONUINX BCE TONEHTOBLE H MAQUT-YIBT-

paMaguTOBYIO CEPHH, XOTA MMEIOTCA HEKOTOPBIE OTIHYHA B HX a3UMy-

TaJIbHOH OpHEHTHPOBKE. .

Ha¥ikn M cHiel MeTabasHTOB PYCcuHOGCKO20 KoMAeKca JIOKAnu3o-
BaHbI NIPEMMYIIECTBEHHO B NPHOOPTOBLIX 4acTax OxoloscKoi rpaben-
curKmBamy. IposiieHus Marvarisma GBUTH IPHYPOUEHB], 0-BUIHMOMY,
B OCHOBHOM K OTPAaHMYHBAIOIIMM €€ Pa3jioMaM, HMEIHM MPOCTHpa-
Hue CB 25-30°.

Haiixu noneputos u rab6po-noneputoB nuddepeHunpoBaHHOMN
TOJICHTOBOH CEPHH NECKOBCKO20 KOMMWIEKCa Pa3BHTH B BOJIKOBLICKOM 1
JstnoBckoit 61aCTOMIIIOHMTOBBIX 30Hax Benopyccko-IIpubantuiickoro
TPaHyJIMTOBOIO M0ACa, HO BCTpedatoTcst U B OKONOBCKO# rpaben-CHHKIIM-
Hanu. [leponaqanbHbie GOPMBI H YCIIOBHSA 3aJieraHHa JacK HEU3BECTHEI
M3-32 OrPaHHYEHHOCTH (aKTHYECKUX F€0JIOrHYECKUX NaHHBIX (BCKPBITHI
€IUHNIHBIMH CKBaXXHHAaMH). IIpHypoYeHHOCTS Xe UX K 30HaM 6nacto-

MHJIOHUTOB CEBEPO-CEBEPO-BOCTOHHOTO npocTupannd (CB 10-25°) u Ha--

JMYHe B CaMHX JafKax JIOKaNbHEIX Y4aCTKOB MHTEHCHBHOTO paccilaHile-
BaHHA H MeTaMOp(dH3Ma CBHACTENLCTBYET O CBA3M JIacK C SHAOTEHHBIMH
MPOLECCaMU, POHCXOAUBILHMH B NpeeNiaX Ha3BaHHBIX 30H.
MeTabasuts1 onxeurcko20 komnaexca pacnpocTpaneHs! B OCHUIKO-
MukailleBHICKOM BYJIKAHOILTYTOHHYECKOM Iosce. Pa3ofmeHHOCTh M

QJpar MEHTAPHOCTD UX BBIXOJIOB HC NTO3BOJIAIOT CBA3AThH MX oGpaaonarme,

¢ KaKMMH-HROYb KOHKPETHBIMH paznomamu. [lo aHanoruu ¢ Tpanmamu
MOJIOMLIX IUIATOPM, C KOTOPHIMH OHH MMEIOT Hambompliee CXOICTBO,
MOXHO IIpeANOoNararh, Y70 NpossieHna 6a3HTOBOTO MarMaTH3Ma Npouc-
XOJIMITH B NIPeJieNax MIMPOKOro Mporu6a, 3a105KMBIIErocs HA KOHCOTUAM-
POBaHHOM OCHOBaHHH BIOJIb 30HEI HOBOOOPA30BaHHEIX pasnoMoB. Cyas
110 IpOCTPAHCTBEHHOH pacHpOCTPaHEHHOCTH MeTaba3HToOB, OHAa TAKKE
HMejia CeBEpO-BOCTOYHOE MPOCTHPAHME. v

Maccussl u naiikoo6pasHele Tena MaUT-yIBTpaMadUTOBEIX HOPON
apzenosuncKo20 KoMaeKca NOKaIN30BaHel B npegenax Crapuukoii
30HBI Pa3IOMOB, IIPOTATHBAIONIENCA B CEBEPO-BOCTOYHOM HAIPABICHHH
1o asumyTy CB 50-55° Ha paccrognue 350—400 kM (cM. puc. 1). Iluprna
30HBI B cpefHel, Hauboiiee u3yyeHHOH YacTH aocruraer 20-25 kM.
[Topoxs!l kpucTajUIHYEecKoro GyHIaMeHTa 34€Ch HHTEHCHBHO paccnaH-
LOBaHbl, MIIOHUTH3HPOBAHEI U NPEBpaIleHb] B TOHKONOJI0CYaThIe, THH-
30BHIHO-TIONIOCYATHIE CHAHUEI B OnacTonopdHposLie rHelick. Magut-
YABTPaMa(UTOBbIC HHTPY3UBLI BBIABICHBI Ha JBYX y4acTKaX 30HBI — B €€
cpenneil, cobcteenno CTapHUKOl, 4acTH M Ha KpaiiHeM roro-3anage. ITo
reo(pH3HYECKNM JaHHBIM IIPEANONAaraeTcs HajiiHe aHamnorHYHBIX
MacCHBOB M Ha OTPE3Ke 30HBI MEX/IY STUMH OBYMA y4acTkamu. B oTian-
YHE OT BMEIIAIOIIMX TOpPOA, MaduT-yIbTpaMadGUTOBE e MOPOAb! HpaKTH-
4eCKH He NOJBEPIIUCEH PacCIaHUeBaHHIO, YTO YKA3bIBACT, BO-NIEPBEIX, HA
Gonee no3aHee BpeMs MX 06GpasoBaHMA U, BO-BTOPHIX, HA HCIIONB30BAHHE
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MarMaTHYeCKHMH pacIUlaBaMH paHee CYINeCTBOBABIINX pasfioMOB. DT0
CBHIETENLCTBYET O JONTOXKHBYLIEM XapakTepe CTapHUKO¥ 30Hb!, KOTO-
pasd, C y9eTOM PacTiONIOXEHHOIO Ha ¢e MPOAOLKEHHH PyIHsHCKOTrO pas-
noMa, IPOTATHBAETCS MO THATOHANH Yepe3 BCIO TeppHTopmio Benapycu
M JICTIAT €€ Ha JIB€ MPAMEPHO PaBHbIE YaCTH — CEBePO-3aNaiHyIo H I0T0-
BOCTOYHYIO, OTIIMYAIOINMECH, KK OTMEHANIOCh B II. 2, Pa3HEIM YPOBHEM
3PO3MOHHOIO Cpe3a KpHUcTaluiHdeckoro ¢yHnamenta. Cyns no mpeoGia-
HaroleMy yabTpaMaduYeCKOMy COCTaBY IOPOX aprejOBHIHHCKOTO
KOMILTEKCA, pa3noMel CTapHIKOH 30HB! HOCTHIIH BEPXHEH MaHTHH.

Jakiku HenuepeHIMPOBaHHON MarHe3HaNbHO-TONEHTOBON CepHH
HA20PHOBCKO20 KOMMIEKca IPHYPOdeHH k HaropHoBckoMy pasnoMy H
pALY MapaIenbHEIX MY pasfioMOB, BHITAHYTHIX o asumyty CB 35°,
CaMm xe HaropHoBcKuU#t pa3noM sBISETCHA CEBEPHEIM OTBETERIEHHEM
Toprinckoro pasnoMa (npoctupanmne CB 55°), npoTaruBarpomerocs ¢
TEPPUTOPHH YKPaUHCKOTO IIHTA Ha paccTosHHe he MeHee 100 kM. Ha
VKpaHHCKOM INHTE K HEMY TaKXKe NPHYPOUYEHHl JaiiKd HOJEpHUTOB
(Byxapes, 1989). Kpymunie pa3mepbl, BBIAEPKaHHOCTb [0 POCTUPAHHIO,
NpAMOJIHHENHbIE KOHTAKTE ¢ BMEHIAION[HMH NOPOIaMM M KPYTOe
NaJcHHE NacK CBHAETE/IBCTBYIOT O BBHINONHEHNH HMH TPEIIHH CKAJILIBa-
HH, Pa3BUBIIUXCA B YCIIOBHAX KOHCONHAHPOBAHHOHM 3€MHOIf KODHI.
TleTponorudeckne 0COGEHHOCTH JOJEPUTOB YKA3BIBAIOT HA GLICTPHIA
NOTBEM MaHTHHHBIX PacIUIaBOB H OTHOCHTENBHYIO KPaTKOBPEMEHHOCTh
DpOABIEHHSA ITOTO THIIA MarMaTu3Ma, XOTd TEKTOHOMarMaTHYeckas
AKTUBHOCTh 3TOH CHCTEMBI Pa3IIOMOB COXPaHMIACh €IlE HPOAOIKUTENL-
HO€ BpeMS, 0 YeM MOXHO CYIMTh [0 NPHYPOMCHHOCTH K Hell TpemuH-
HOIt HHTpY3HH Hauboliee MOJIOIBIX ANACKUTOBBIX FPAHUTOB Gepe3UHCKOro
KOMILITEKCa, HMEIONIEero Bo3pact npuMepHo 1770-1760 miau ner, a Taxxe
110 HHTEHCHBHOMY pacCiIaHLEBaHHIO SHI0- H 3K30KOHTAKTOBHIX 30H Ha-
TOPHOBCKOM HaikH.

TakuM 06pa3oM, cyns MO COOTHOMIEHHMIO JAEK TOJIEHTOBBIX CEpHIi C
BMEMAOMMMH HX NOPOJaMH, YHACIe{OBaHHOCTH TEKTOHHYECKHX JBH-
XEHHIT 1 yTeil BHEMPEHHA MarMaTHIECKHX PacilIaBoB, a Takxe aedop-
MaIAM CaMHX 2K, CHCTEMBI PasIoOMOB ¢ Npeofiiafarolieil a3uMy TaTbHOM
opueHTHpoBKoit CB 25-55° coxpaHsum HOABIDKHOCTD Ha MPOTIKEHUHN HE
Menee 300400 mun ner ¢ 22002100 (3anoxenne OcHuuko-Muxaure-
BHUCKOTO HosAca) Ao 1770~1760 man ner Hazax (BHEOPEHHUE AACKUTOB).

Jatixu mo3anux cyOmenodHbix cepuit (kameneyruil, 3azopbawickuii
KOMnaeKcel) UIMEIOT NPEHMYILECTBEHHO CeBEepo-3aMafgHoe H OpPTOro-
HanbHOe HanpassieHys. [IPOSBHBIINCE B YCHOBHAX KOHCONHIHPOBAHHOM
3¢MHOIf KOPHI B KPaTOHHBIH 3Tan pa3sBUTHA TEPPHTOPHH, OHH HE CBA3aHBI
€ KaKUMH-JIH00 KOHKPETHBIMH CTPYKTYPaMH KPHCTALTHIECKOTro (yHIa-
MEHTa, BCTpedasch Xak B apXeHCKUX IpaHYIMTOBHIX OJIOKax, Tak H B
Han6oJree MONIONBIX MPOTEPO30HCKUX IPAHUTOMIHBIX IUTYTOHAX. Bo3Mox-
HO, HX pa3MelleHHe OTpeeUIoch TMHEaMEeHTHBIMH 30HAMH MEpHIHO-
HaJIbHOrO MPOCTHPAHHA, O €M CBHIETEILCTBYET OPHEHTHPOBKA TAKHX
KpynHeIX gaek, kak HecBuxckaa n 3BH3zmanb-3anecckas, a Takxke
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J0Kanu3auua CyOeNnoyHeIX NaiikoBBIX NOPOX B Hpenenax IIHPOKoj
HOJIOCH], MPOTATHBAONIEHCA B MEPHAHOHATLHOM HanpaBJIeHHH Yepes
LiEHTPasIbHY10 4acTh benapycu K sanaly OT CynepperdoHanbHOMH 30Hk,
TpaccHpyemoit BacuieBHuckuM H YaIDHHKOBCKUM pa3NiOMaMH TIy6Hy-
HOro 3an0XKeHus. IlpuMeyaTesIbHO, 4TO OHA TOYHO COBNANAET C CyOMe-
pUIMOHAILHOM MoNocok, BeLeneHHO# eme A.T1. Kapnunckum (1919) xak

«Ilonecckuil MOA3eMHBIA Bai, MPOTATHBAIOMANCS MO JIMHAH YKPaHH- -

cknif T — Mukamesuau — Jlyrunen — Bo6osusa — Muuck — ITonoug, u,
kak moka3zano nosxe (I'apeukuit, Koxenos, 1983), npeacrasnsiomeii
coboii cucTeMy NMOAHATHI, CYMIECTBOBABIIKX B TeYEHHE BeexX (BKIIIOYag
COBpEMEHHBIH) I1aTdOPMEHHBIX 3TaNoB pa3BuTHs BocTouHo-EBponeii-
ckolf mrargopMel (Tak Ha3biBacMas «I7IaBHAT MEPHIMOHANBHAS TEKTOHH-
geckas ock BocTouHo-EBponeiickoit miaTdopMei»). P
HJakiku mpaxudonepumog u mpaxuandesumos KaJIHMHOBCKOIO KOM-
IUIEXCa H CHHXPOHHbIE MM 3(¢)(y3uBBI BepXHE36PaHBKOBCKOI MOICBHTEL
LenouHble raboponbl i CHEHHTHl TAKKe PacloiaraloTcs B Mpelenax
Ha3BaHHOH MEPHIMOHANLHON moyockl. ONHAKO NPOSBIECHHS HMEXOYHO-
6a3uTOBOr0 MarMaTh3Ma 3TOro dTana OBUTH CBA3aHBI C Pa3jIOMaMH IIK-
POTHOrO MPOCTHPAHHA, ¢ IPOLIECCAaMH THIIMYHOIO KOHTHHEHTANLHOTO
pudToreHesa, Haubonee ApKO MPOABHBLIMMECA YK€ HA IUIATGOPMEH-
HOM 3Tane pPa3BHTUsA PerHoHa B obpa3oBanuy IIpUNATCKOTO CyOmupor-
Horo rpaGeHa. - .

JNAUKH - TIOKA3ATEJIH PYIIOOBPA3YIOLETO
IOTEHIHAJIA MATMATHYECKHX KOMIUIEKCOB

Pynoo6pasyromuii noTeHIHan JaitkoBbIX KOMILIEKCOB, KaK M JPYTHX
MarmaTH4eckux o0pa3oBaHMii, oIpeneJseTCs MHOTHMH (JaKTopamH,
TaKUMH KaK COCTaB U YCIOBHS I€HEPALIMH POJOHAYANBHBIX MarM, Xapak-
Tep MX BHYTPHOYAroBoil ¥ BHyTpUKaMepHo#t JuddepeHIHawmy, nyGuHa
KpHCTaJUTH3ALHH paciuiasa, CTENICHb BTOPHYHBIX M3MEHEHUI NOPO/, ypo-
BeHBb MX 3PO3HOHHOr0 cpe3a U Ap. B GonbluMHCTBE CiyvaeB Aaiiku HE AB-
JIOTCA KOHLICHTPATOPAMH PYIHBIX KOMIIOHEHTOB, 4 JIMIIL HOKA3aTe/IsAMH
30H NOBBIIUEHHOH SHIOTeHHOH AKTHBHOCTH M IIPOHHUIIAEMOCTH B BEPXHUX
HacTAX 3eMHO# KOPHI M MyTeH LIAPKYIALMH IMAPOTEPMANBHBIX H PYAO-
HOCHBIX PAacTBOPOB. DTO OTHOCHTCA M K JaHKOBBIM KOMILIEKCAM KPHCTal-
nuadeckoro dyHnamenra benapycu.

MeTaba3suTel pycunHosckozo komnnexca reOXHMHYECKH CXOIHH! €
OCHOBHBIMH BYJIKAHHTAMH OKOJIOBCKOI CEpMH M, [O-BUAUMOMY, IIPHYPO-
4eHbl K BYAKAHHYECKHM LIEHTpaM, HocTaBmaBuM 3¢dy3usHsrii Mate-
PHaJT Ha [TOBEPXHOCTh, PUKCHPYS TEM CAMEIM MECTONONOKECHHE MarMo-
NOJBOASAIIHX KAaHAJIOB U MPOHHHAEMBIX 30H, CAYXHBIIMX MyTAMH
LUMPKYIAUMHE THAPOTEPManbHBIX PacTBOpOB. B pesynkrare m3aumopeii-
CTBHS MOCINICAHMX C MOPCKOii BONO# M IOHHBIMH OCalkaMH MOITIH BO3HH-
KaTh HOBOOOPA30BaHNA CyNb(HHIHEIX MUHEPATIOR (IMPPOTHH, IUPHT, XaJIb-
KOMMPHT M Ip.), GOPMHUPYIOUIME 3aJIeKH KOMUENaHHEIX pyd. D10 Moj-
TBEPKAAETCSA MPHYPOYEHHOCTBIO YK€ BBIABICHHBIX CYTbQHIHBIX PYA0-
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npoABNeHNH (VHHX0BO, Paepmuna, CToNOLB) K yyacTkaM pasBuTHA
MHTPY3HBOB DYCHHOBCKOTO KoMIUIekca. [103ToMy Takde MHTpY3HBBI
MOTYT ABJATECA MHAMKATOPAMH BYTKaHOTPELMHHBIX CTPYKTYD.

Honepurs 1 rab6po-n0NEPUTHI necko8ckozo Komnaexca WHOIAA
CONEPKAT NOBHILICHHOE KOIHYECTBO JKeJle3a M THTaHa, HO HAXOXKICHHE B
HHUX KPYIHBIX KOHLUEHTPAUHil THTaH-MarHETHUTOBBIX Py, OYEBHIHO,
HEBO3MOHO BBH]ly KDYTOTO NajicHHA daek. [IpHCYTCTBHE 3THX MaeK yka-
3bIBACT JIHIIb HA CYIIECTBOBAHHE PA3NIOMHBIX M MArMONPOBOIAIIAX 30H
BO Bpems ux 06pa3oBaHus.

IIpeoGnanaroniue B COCTaBE G0AXBUHCKO20 KOMMIEKCA METABA3HTLI
cyOmenoqHo# CepHH 10 0COGEHHOCTAM XMMU3Ma COMOCTABHMBI C Tpan-
naM# MoJIofBIX 1aTdopM. B Hacrosimee BpeMs He H3BECTHBI Kakue-
1160 KpynHble PyIHbIE MECTOPOKACHHS, CBA3AHHBIE C TAKHMH o6pa3so-
BaHHAMH. OGenHeHHOCTs Metabasutos Cr, Ni, Co, Cu — anemenramu,
KOTODEIE Yallle OCTaNBHBIX 06pasyoT pyaONpOSBICHHI B MATMATHYECKIX
[OpOZiaxX OCHOBHOTO COCTABa, — TAKKE YKasbIBAET Ha MX HH3KYIO Tepc-
NEKTHBHOCTS B OTHOLIEHHH JTHX 31eMeHTOB. Bonee BhICOkoe comepia-
uue Cr, Ni, Co Habmonaorcs B Meragua6azax u MeTara66pounax
MAarHe3HaIbHO-TONIEUTOBOH CEPHY BOIXBHHCKOTO KOMILIEKCA, KOTOpbIE
HEPEJIKO CONEpXKAT PACCESHHYIO BKPAIUIEHHOCTh CYAb(UIOB, COCTABSA-
touryio usoraa o 8-10 % obnema nopon. Cynbdunmas MHHEpaTH3anul
NpHYpO4€HA K y4aCTKaM IOPOJ, MOABEPTIIHMCS 3MHIOTH3AIH, H JIOKa-
JMH3YeTCA B TPEIIMHAX HIH BOAM3N HuX. TTo maHHLIM MuHeparpadutec-
KOTO H3yueHHs, BHINOMHEHHOTO JI.O. JlepeBaHKHHOM, cpemu cynbduaos
npeoGnafaeT NMPUT, COBMECTHO C KOTOPHIM H B OCHOBHOH Macce nopo-
Abl BeTpedatores (B komudectse 10 0,1-0,5 %) nmuppoTHs, XanbKOIUPHT,
GopHuT ¥ apceHonupuT (?). ONHAKO ALTOXTOHHBIH Xapakrep 3ajieraHus
TI0pOA B BHIE OCTAHIIOB M KCCHONMTOB B IPRHUTOMAAX B mpezenax Mu-
KaIIEBHYCKOIO ropCTa He MO3BOJSET HANCATHCA Ha 0GHapyxeHHe 31eCk
SHAYUTENbHBIX PYAHBIX KOHLEHTpauuii. BosmMoskHo, Gonee kpynHbIe Mac-
CHBBI TaKHX rabGpoua0B MOTYT GBITh O6HapyXeHbI B BOCTOYHOM YacTy
TofCca, I 1O €10 NepH(EPHN HAXOAATCSH BHICOKOHMHTEHCHBHBIE MATHHT-
HbIC aHOMAJHH MEJIKOMO3aWYHOIO THIA.

Apzenoguyunckuil KOMNIeKc 0 MUHEPATIOTHIECKHM M XHMHIECKHM
0COBEHHOCTAM NOPOX CXOAEH C PYAOHOCHBIMH Madut-yIsTpaMaduro-
BBIMH KOMIJIEKCAMH CKJIAMYaTeiX obnacteil 1 30H TeKTOHOMarMaruuec-
Ko¥ akTHBH3auMM. Ha aHHOM 5Tane M3ydeHHOCTH YCTAHOBNEHO, YTO
ynsrpaMagHTEL 06pPa3syIoT MaCCUBHI M NaHKOOGpPa3HbIe Tena HeGOMBIIHX
Pa3MEpoB H, MO-BUAHMOMY, HMEIOT 30HANbHOE CTpoeHue. Jina nepuo-
THTOB 1 MHPOKCEHHTOB XaPaKTEPHO HOBOJBHO BHICOKOE COAEPIKAHHE
XpOMa W HHKEN, @ M0 NETPOXHMHYECKOMY COCTaBY OHH GJIH3KH K Xpo-
MHTOHOCHBIM M HHKENEHOCHBIM 6a3HT-runep6a3utoBLIM HHTPY3HBAM
MaMOHCKOro 1 GeCeMHCKOro KOMILIEKCOB BopoHexckoro kpHcTaLu-
“I€CKOro MaccBa, CONEPXKAIMM XPOMHTOBOE H MEHO-HHKENIEBOE Opy-
Aenenve (YepHbimos, Bouapos, 1972; Yepusiuron, 1994). IIpuuem cy-
UICCTBEHHBIM PYAOHECYLIHM KOMIOHEHTOM MaMOHCKOIO KOMILIEKCa
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SABNAIOTCS NaMi-
KOBBIE 00pa3o-
BaHW, paccMaT-
pHBaeMbi€ B Ka-
YECTBE BeYIIHX
KpUTEpHEB
MHorodaszHo#
NpHpOJBI H JUTH-
TENBHOT'0 Mpo-
necca ¢popmu-
pOBaHUA pyHo-
HOCHBIX KOMII-
siexcoB (UepHsI-
mosBa, 2002).
IIpumegarens-
HO, YTO Ha [Ha-
rpamme (puc. 12)
¢urypaTuBHbIe
TOYKH MHOPOX
aprenoBIMUH-
CKOTO KOMILIEK-
ca ¥ ynbTpama-
¢urToB HazBaH-
HBIX KOMILIEK-
coB Boponex-
CKOTO MacCHBa
3aHUMaIOT OJ-
HO ¥ TO Xe To-
noxenue. Ta-
KO€ CXOLCTBO
cocraBa Mo3BO-
JIAET HaNeAThCs
Ha o6Hapyxe-
Hue B benapy-

CH PYNOHOCHBIX HHTPY3HBOB YJNbTPaOCHOBHBIX MOPOX, MOMAOGHSL
BBIABJICHHEIM Ha BOpOHexXCkoM Maccuse.

ONMBHHOBBIE OJIEPUTBI HAZOPHOBCKO20 KOMNIIeKCa TIO YCIIOBHAM 3
JieraHusA ¥ NETPOJIOTHYECKAM OCOOEHHOCTSAM CXOHBI C HHTPY3HBHBIM
TpanmamH JpeBHuX wiatgopm. TekToHndeckas 06CTaHOBKa MPOABICHH!
TPanmoBOro MarMaru3Ma, B KOTOpOH MarMaTH4ecKHil paciuiaB JOCTH
raeT NOBEPXHOCTH WIH MMMabUCcCcaTbHOTO YpOBHS He auddepeHIuUpys
CYUTAETCS HeONAronpHATHON WA GOPMHUPOBAHHA FHIOIEHHEIX P
MECTOPOXKACHHH, ¥ MOIHbIE NMPOABJICHUS (a3aIbTOBOr0 MarMaTH3
TPanmoBEIX NPOBUHIMSAX OOBIYHO HE COMPOBOXAAIOTCA 06Gpa3OBaHUE!
KPYITHBIX CKOILUIEHUI pyaHoro BemecTBa (Oneitnukos, 1979). Dto cBH il
TEJILCTBYET O MAJIOH BEPOATHOCTH 0OPa3OBaHHA PYIHBIX MECTOPOXK)

®1 02 @3 %4 +5

Puc.12. TTonoxenne nopox apreqoBIIMHCKOrO
KOMILIICKCA Ha CXEME METAJUIOTEHMYECKOH CrIeIHai-
3auuM 6asuT-runepOasUTOBHIX MHTPY3Hi. 1-3 — mo-
POZIbI apreNOBIIMHCKOTO KOMIUIekca: 1 — mepuaoTH:
ThI, IMPOKCEHUTEI, TPEMOJUT-CEPIIEHTHHOBEIE M (I
TOMHT-POroBOOGMaHKOBO-TPEMONHTOBEIE TIOPOIBI,
2 — ropHOneHauTHI, 3 — ra66pounsl; 4-5 — Ga3zuT-rE-
nep6asuToBsie MOPOAbl MaQuT-yIETpaMad UTOBBIX
KOMILIEKCOB BOpOHEMCKOro KpUCTA/LIHIECKOrO Mac-
cuBa (Yepueimos, Boyapos, 1972): 4 — mamoHckoro,
5 — 6ecenunckoro. ITyHxTupHOM mMHHEH TIOKa3aHbl
KOHTYpbI PacCrIpOCTPaHEeHHs TUTAHOHOCHBIX (Ti), Huke-
JeHocHbIX (Ni) 1 xpomuroHocHBIX (Cr) 6asuT-rumnep- 9
GasutoBex MHTPY3Mit o A.M. Borauesy (1968). -
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HMH, CBA3aHHBIX C JaifKaMM OJIMBHHOBBIX nonepuToB. ONHAKO HE HCKITIO-
9€HO, YTO BCIEACTBHE HEPABHOMEPHOCTH TEKTOHWYECKHMX NBMXKECHHI
MO/ CYIIECTBOBATh 30HbI, GJIArONpPHUATHEIE 1A 3a[1€PXKH H mapdepen-
IHALMKA MarMel B IPOMEXYTOYHOM Odare W oGpa3’oBaHMs pyIHBIX KOH-
ueHTpauui. TToxTBepXAEHHEM 3TOMY CITy)KHT HANHYHE MeTHO-HHKee-
BOTO OpPYACHCHHA B PAaCMOJIOXKECHHOM Ha KpaliHeM ceBepe VKpaHHCKOTO
muTa paccinoensom Kamenckom maccuee (Ps6okons, 1985; Ierporene-
3UC ..., 1991), cnoxenHoM ynstpamaduramu u ra66pounamu, nerpoxu-
MUYIE€CKH CXOIHBIMH C foneputamMu Haroprosckoit naiiku. ITpennocsui-
KOH NOSIBJICHMS PyIHBIX KOHLEHTPAWHH CIyXHT 060ramenHoCTs nopoz,
a CJIeIOBATEIbHO, M MCXOMHBIX MarM HHKEJIEM.

I'a66po-nonepuTsl u nonepuTE Cy6menouHoH CEpHH KaMeHeyKo2o
KomMnieKca OTIHYAIOTCA OT MOPOJ PaCCMOTPEHHBIX KOMIUIEKCOB ITOBHI-
IICHHBIM COJIEPXaHHEM THTaHa, (pocopa, peNIKHX TATOGHILHEIX H peli-
KO3EMENbHBIX 31eMeHTOB. [10 neTporeoxumudeckuM 0coGeHHOCTIM OHU
OMH3KM K MHTPY3HBHBIM 0Gpa30BAaHHAM 30H TEKTOHOMArMAaTHYECKOMH
aKTHBH3ALMHA M KOHTHHEHTaJIbHOTO PH()TOBOTO MarMaTusMa, s KOTO-
PBIX XapaKTepHa BBICOKasA CTENeHb AU((PepeHImManiuy MarMaTHIECKHX
pacrnaBoB. 370, B CBOIO O9€pe/lb, CO3AAET 6IaronpHATHEIE YCIIOBHS IS
KOHUCHTPAIMH PYAHOTO BemecTBa. C HHTPY3MBHBIMH MacCHBAMH TAKOTO
THIIA CBA32aHbI WIBMCHHT-THTAHOMATHETHTOBBIE PYEI, YACTO C MOBHI-
IICHHBIM COZAEPKaHWEM BaHa/[ud W amatuta. B mopomax Kameremkoro
MaccuBa CyMMapHO€ COAEpKaHHE OKCHAOB XKEJI€3a Ha OTHENbHBIX
yuacTkax nocturaer 30 %, Tutana - 4 %, anatura — 3—4 %, a paccauTan-
HBIC NPOrHO3HAIE 3aMachl HILMEHHT-MarHETHTOBBIX Py, IO JaHHBIM
B.B. Jlepumya H ApYTHX, COCTARIMOT 457,8 MIH T TIPH COJIEP>KaHUM BaJIO-
BOro xenesa 14-20 %. Bricokas nu¢pepeHnHpoBaHHOCTH nopon u
060rameHHOCTh HX 0CTaTOYHBIMHU JUTOOUITLHEIME 3neMeHTamu (S, Zr,
JIaHTaHOWM/IbI) MO3BOJAIOT MPENOAraTh BOMOXKHOCTb HAKOIUIEHHS HX B
no3nHuX HauGonee KucibIX MuddeperimarTax, a TakKe B 30HAX MOCTMAr-
MaTHYECKOro M3MEHEHHS MOpOI.

Bnuskue 1o coctaBy k moponaM KameHEKOro MaccHBa ra66po-no-
JIEPUTBI 3a20p6auLCK020 KOMMIEKCA TAKXKeE CONEPXKAT TMOBHIIEHHOE KO-
JIHI€CTBO THTAHOMArHeTUTa, WIBMEHHUTA H anaruta. OfHako HeGoMbIIMeE
Pa3MepsI faek | cabad cTeneHs AuddepeHmaImy CBULETENECTBYIOT 0
MaJloi BEpOATHOCTH 06Pa3oBaHMs B HHX 3HAYUMBIX PYIHBIX KOHIIEHTpa-
uii. BmecTe ¢ Tem B GmH3KuX 10 cocTaBy rab6ponnax IOposckoro mac-
CHBa, pacTIONIOXEHHOIO Ha CeBepe YKPaHHCKOTO IUTa, COAEPIKAHHE Hib-
MeHHTa nocturaet 15 %, a TaTanomarnetnra — 19 %. Ipruem THTaHO-
MarHeTHuT oGorameH BaHanueM (0,65 %), 4To faeT OCHOBaHHE rOBOPHTH
0 XeJIe30-TUTaH-BaHAINEBON METAJLIOreHHIECKON CTICLHANM3ANT YTHX
Topon (PomuH ¥ ap., 1975). Takoro Tuna ra66ponIHEIe MaccHBEI MOTYT
OLITh BEIABIIEHB! HA y4acTKax VKpPaHHCKOTO IIHTA, 3aXOAMMX Ha TeppH-
Topuio Benapycu, a Takke B BOCTOYHOU M LEeHTPaJNbHOH 4acTAX
OcHurko-Muxamesmackoro mnosca, TIpUMEPOM YeMy ciryxut Kiuues-
CKHif MacCHB.
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Tpaxuandesumsl u mpaxudonepums KATHHOBCKOTO KOMILIEKCA Clie-
UHAIH3UPOBAHb! HA IIHPOKHI CTIEKTP PEIKHX NHTOGUALHEIX JEMEHTOR

(Sn, Zr, Nb, Be, Th, Li, TR), HakamIHBaIOIHXCA B XOO€ KpHCTam-
JTM3AUMOHHON H IMaHAIMOHHON xpdepeHIHAIMM ILEeNOYHO0A3ANETOROH

Marmsl. BoICOKHiT TeMII HX HAKOIUIEHHS B XOJie pa3sBUTHA MarMarusMa y
IITHPOKOC pa3sBUTHE B paﬁOHe NponeccoB MIEIOYHOrO0 METACOMaro3a Ja-
I0T OCHOBaHHE CBA3BIBATH M3BECTHHE B JKHTKOBHUCKOM TOpCTE H Ha

cesepe Yxpam{cxoro HHTa PEAKOMETANIbHBIC TPOSABICHUS ¢ KOHEYHBIMH

npoxykTamMu auddepe HIHALMHA 3THX MarM.
PYIOKOHTPOJHUPVIOUEE 3HAYEHUE JJAEK

Maiixy, cioxeHHbIE IOPOJaMH OCHOBHOTO COCTAaBa (nuabazamu, no-
JepHTaMy, rab0po-aonepuTaMu), B GONBIIMHCTBE CTY9aeB HE OTHOCATCS

K pyforeHepHpylomuM o6pa3oBaHiaM, HO, ABJIAACH IPOU3BOAHEIMH Ty~

OMHHBIX MarM, OHH (MKCHPYIOT 30Hb Pa3NOMOB FTYGHHHOIO 3aoXe-
HUs, KOTOpBIE H NIOC/E CTAHOBJIEHHS JAacK HEPENKO COXPAHSIH TeKTOHH-
€CKY10 aKTHBHOCTh H CIIYKMIIH My TAMH IMPKYTALHHE PYIOHOCHBIX Pact-
BOpoB. Ilpy sTOM falikn MOrIHM OKa3aThes GnarompusTHOH cpenoi mm
nokanusauuu opyneHenus. Ilpumepom sensercs Haroprosckas naiixa,
NIPHYPOYCHHAs K OMHOMMEHHOMY Pa3ioMY H NPOTATMBaromancs Ha 17 km
B CEBEPO-BOCTOYHOM HANPABIIEHNH depe3 BeCh JKHTKOBUUCKHI ropCeT.
PaccianneBaHye ee 3HIOKOHTAKTOB CBHIAETENLCTBYET O TOABHIKKAX,
HNPOHCXORKBIIVX MO PA3JIOMY YIKe NOCIIE NOJHON KPHCTAIUIH3ALHH 10f1e-

PHTOB, a TIOYTH NMOBCEMECTHO IPOABIEHHAS awbnﬁonmaum H JIOKanb-

Has aNBOMTH3AIMA YKA3BIBAIOT HA LMPKYIALMIO 10 TPENUHHLIM 30HAM
INEJIOYHOHATPHEBEIX PacTBOPOB. I1pn 3TOM naiika, BBHAY KOHTPAaCTHOIO
10 OTHOWICHHIO K PACTBOPAM COCTABa, CYXKHIA MOLIHBIM IeOXHMHYIEC-
KuM GapbepoM (3KkpaHOM), GNArONPHUATHBIM JIf OCAXICHHS PEKHX H
PEAKO3EMENBHBIX IEMEHTOB U (JOPMHPOBAHHA MX PYHONPOABICHHIL,
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1. B kpucTaumyeckoM ¢yHnamente Benapych B HacTostmee BpeMs
BBINICJIAETCA BOCEMB MarMaTHY€CKHX KOMINIEKCOB MadHYECKHX H
yIbTpaMauIecKuX nopos, NpefCTABNEHHBIX THOO0 TONbKO JAaHKOBBIMH
06pa3oBaHusaMH (IECKOBCKHIL, HATOPHOBCKHH, 3arop6anICKui, KaJIMHOR-
ckuif), mu6o naikaMH, aCCOMMHPYIONIHMY ¢ TUTYTOHHYECKUMH HOPOIaMU
(PYCHHOBCKHI1, BOXXBHHCKHIA, apreNOBIIUHCKAN, KAMEHeKnif). GopMu-
POBAHHE STHX KOMILIEKCOB NDOHCXO/IUIIO B PAHHEM NPOTEPO30€ B HHTE-
Baste ot 2500-2400 xo 17201700 M ner Hasan. Ipéo6namaromumu
THIIaMH IIOPOJ B HUX ABNAIOTCA Haba3bl, AONEPHTHI, rab6po-nonepuTsL,
HEPCIKO NOABEPILIKECT METaMOP(YHIECKHM NPe06pPasoBaHHUM H npes-
pallleHHLIe B MeTanuabassl, anoauaba3oBsie u anora66postie ampubo-
JHUTEL. B NOTYMHEHHOM KONMYECTBE B psfie KOMIUIEKCOB BCTPEYaIoTCs
YTBTPaMa(UTOBbIE TIOPOJIEI, H JIHIIb B apreIOBIIUHCKOM KOMIUIEKCE OHM
npeo6ianaloT. ORHOTHIHEIE MOPOIB! PA3HBIX KOMIUIEKCOB OTIHYAIOTCS
Apyr OT Iipyra 110 MHHEPATLHOMY COCTaBY, CTPYKTYPHBIM OCOGEHHOCTSM,
CTCNCHM M XapaKTepy BTOPHIHBIX H3MEHEHHH, a TaKXKe [0 MEeTPOXHMH-
9ECKOMY H MMKPOJJIEMEHTHOMY COCTaBy.

2. B 3aBHCHMOCTH OT XMMHYECKOTO COCTaBa Ppa3HYaloTCs accolHa-
MM TOPOJ, IIPHHA/IEKAITHE K HECKONBKHM MArMaTHIeCKHM CepUAM:
MaduT-ynsTpamMaduTOBOi (aprenoBmmHCKHi KOMIUIEKC), TOJNIEUTOBOM
(pycHHOBCKMHM, MECKOBCKHH, HarOPHOBCKHI KOMIUIEKCHI), KaNHEBO-
HaTpHEBOH CyOIeNnoyHoH (BONIXBHHCKMI, KaMeHEIKHil, 3arop6amckuii
KOMIUIEKChI) H YMEPEHHO INENOYHON (KAIMHOBCKHIL KoMIuiekc). Painn-
1HA B XUMHYECKOM COCTaBE MIOPOA CBHAETENLCTBYIOT O PAa3HEIX YCIOBHIX
TCHEpalHH MarMaTHIeCKHX PacIUIaBoB M NYTAX HX SBONIOLHH NpPH
NIOTbeME K TMOBEPXHOCTH, ONPEAENAIOMMXCH B KOHETHOM CYETE THIIOM
TeOMHAMMYECKOTO PEXHMA, H, TAKHM 06pa3oM, Aaiflk¥ MOTyT SABJIATHCS
TIOKA3are/IAMHU ITyGUHHOTO CTPOEHHS TEPPUTOPHH H 3TAIOB €€ re0NOrH-
9E€CKOTO Pa3BUTHA.

Hatixu — npounssonnsie aAuddepeHUNPOBaHHbIX MarHe3HATbHO-
TOJNCUTOBEIX M TOJIEHTOBBIX MarM — pPacnpoCTPaHEHHl B OCHOBHOM B
CceBepo-3amanHoi vactu Benapycu, Torna kak naifkoBble 0Gpa3oBaHHs
cybmenoyHoro pana mpeo6nagalOT B e HOro-BOCTOYHOMN YACTH. Hpu
3TOM GIM3KHE NO BO3PACTY H METPOreOXUMHIECKHM 0COBEHHOCTAM Naiki
KaMEeHEUKOro M 3arop6auIckoro KOMIUIEKCOB Pa3H4aloTCs [0 MHHe-
PaNbHOMY COCTaBY, OTPAXAIOIEMY Pa3HylO TIySHHY MX $OpMHpoOBa-
HuA. DTO CBHAETE/BCTBYET, MO-BUIAMOMY, O Pa3IHYHOM YPOBHE 3po-
3HOHHOrO Cpe3a CEeBepo-3aNafHOTO H I0T0-BOCTOYHONO GI0KOB KpHCTal-
mugeckoro Qynnamenta Benapycu. I'pannueii Mexay HUMM sBaseTcs
Crapuukas 30Ha pasjioMOB, K KOTOPO#f NPHYpOUEHS! MmabuT-ynsTpama-
(uroBLIe 06pa30BaHKA apreOBIIMHCKONO KOMILICKCA.
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3. Ot pansunx AafikOBBIX KOMIUIEKCOB K GoJee MO3HIM OPOUCXOMHIIO

BO3pacTaHHe ILIENIOYHOCTH NOPOIN H CMEHA TOJICHTOBBIX CepHil cylime- |

JIOYHBIMH, BINIOTH O NOABAEHHA NIOPOA € MOBHIMLIEHHON KaIHEBOH 1enoy-

HOCTBIO, YTO OTPAXACT BO3pACTAIOMYIO CTCTICHb KOHCOMMARLIHM 36MHOIA .

kopel. Hameuaercs 1Ba KpyHHBIX 5Tana B GOpMHUPOBaHHU paHHEIOKEMO-
pHICKHX Naek Ha TeppHTOpHH Bemapycu, Bo3pacTHOH py6ex Mexmy

KOTOPBIMH (PHKCHPYETCs BHEAPEHHEM rab6po-aHOPTO3UT-panakuBU-TPa-

HHTHBIX ILTyTOHOB NpAMepHO 1875-1820 muH net Hazan. O6Gpa3oBaBmm-
€Cs 10 Hero AaifikoBbie KOMIUIEKCH! NPEICTABICHBI B OCHOBHOM TOJICHTO-
BBIMH CEpHAMM TIOPOH, BOSHUKIIHMH Ha Y4acTKaX 3€MHOM KOpHI C OKea-
HUMECKHAM THIIOM CTpoeHMs. JalikoBrie KOMIUIEKCHI, CHOPMHPOBaBHIHECT
TocJie CTAHOBJICHUS panaKUBHIPaHUTHBIX ILTYTOHOB, 00pa3oBalnCh B
YCHOBHAX KOHCONHAMPOBAHHON 36MHOM KOpHI B CBA3H C MpOLECCaMu
TEKTOHOMarMaTH4ecKoil akTUBH3aLMH ¥ pHQTOreHe3a.

4. SIBnssich MPOM3BOOHBIMH TIYOHHHBIX (MaHTHIHBIX) MarMm, Madu-
Yyeckde JaifkM CIyXaT HHAUKaTropaMu ocjablleHHbIX 30H LTyOHHHOIO
3a70XKEeHUsA W PEKHMMOB NOBBIMIEHHON JHIOTeHHOH aKTHBHOCTH B BEpX-
HHX 4acTaX 3eMHO# Kopbl. Iloka3aTenbHBIMH B 3TOM OTHOIIGHHM SIBIIS-
10Tc MadHT-yIIsTpamMathHTOBEIE MOPOJL apPTEIOBIMHMHCKOTO KOMILIEKCA,
HNpHYpOYeHHble K ImpoTskeHHOH CTapHIKOi 30HE Pa3loOMOB, @ TaKXe
MeTaba3uThl pYCHHOBCKOTO KOMILIEKCA, KOTOphle (PUKCHPYIOT MECTOIO-
JI0XeHHE MarMOTIOJBOAINUX KAHATOB U MPOHNLAEMBIX 30H JUIA LIUPKY-
JIAOUH PYOOHOCHBIX THAPOTEPMANBHBIX pacTBopoB. KaMenenkui, 3arop-
GauICKM M KAJIMHOBCKHM NalKOBBIE KOMIUIEKCHI ABJISIOTCA MO3JHHMH
nuddepeHaTaMi DTyOHHHBIX LIENOYHOOAa3UTOBEIX MarM, o0orameH-
HBIX PEKUMH TMTOQMIBHLIME 3leMeHTaMH. KOoHeuHBle npoMyKTsl AUd-
thepeHUMAIIMH STHX MarM IpeJiCTaBICHE! IeIOYHBIMH METACOMATHTAMHU
W COMYTCTBYIOHIMM MM DEAKOMETAJIBHbIM OpyAeHeHHeM. braronpuar-
HBIMU YCJIOBUSMH IUIA €r0 JIOKAIU3AIMH MOTYT OBITH 30HBI KOHTaKTOB
0a3UTOBBIX JIacK C KUCIILIMH [IOPOJaMH, ABISICIIUECS, BBHIY KOHTpacT-
HOCTH COCTaBa, r€éOXMMHUYeckuM OapbepoM, 0NaronpUATHBIM I
OCaXMEHUSA PEIKHX H PEAKO3eMEeNbHBIX 3eMeHTOB. Takoe pyIOKOHTpO-
nupyloillee 3HadeHue uMmeeT HaropHoBckas naifka, kK 9K30KOHTAKTaM
KOTOpO# MPHUYPOYEHO HECKOJILKO PEAKOMETAIBHBIX NPOSBICHUH.

5. AHATH3HpYS COCTaB, YcioBHA (GOpMHPOBaHAA, HETPOreOXHMHYEC-
KHe 0cOOEHHOCTH, NPOCTPAHCTBEHHOE M CTPYKTYPHOE pa3sMeIlecHHe
IaifkoBbiX 00pa3oBaHUil Kak Noka3artescii 30H MOBLIILEHHOHN HpOHuULAe-
MOCTH H HIOTNeHHOM aKTUBHOCTH B BEPXHHX YacTAX 3¢MHOM KOPEIL, MOXHO,
HO-BHAMMOMY, CYMTaTh, YTO Haubosee NepcreKTHBHEIMK ofbhekTaMul Wi
MOMCKOB PYNHBIX MECTOPOXAEHHH ABNA0OTCS OKOJIOBCKAs rpaGeH-cHH-
KJIMHANb, €¢ MPHOOPTOBLIE 30HBI K K30TeHHEIE OPEOJIbl MeTaba3HTOBBIX
HHTPY3UBOB PYCHHOBCKOTO KOMIUIEKkca, 1 CTapHlKad 30Ha pa3iioMoB, e
JIOKATH30BaHb Madur-yasTpamMadHTOBEIe MacCHBHL. IlepCcrieKTHBHBIMU

Ha IMOUCKH PEAKOMETANILHBIX MCCTOpO)KJIGHPIﬁ MOo-NpeXKHEMY siBasgeTc

KuTKOBHUCKHIT TOPCT, pyAoreHepupylollice 3HaYeHHE MarMaTHYeCKHX
HOpOA KOTOPOIro, HECMOTPA Ha IUTHTENLHOE HX H3ydYEHHE, T0-BRAUMOMY)

s

3AKJHOYEHHE

€11le. OHOCTRI0 HE PACKPBITO, @ TaKKe PaifOHBI NIPOABIECHNS MIETOYHO-
6a3UTOBOIO MarMaTH3Ma B BOCTOUHO# yacTi OCHHIIKO-MHUKAIIEBHYCKOTO
nosACa H yYaCTKH Ha CEBEPHOM CKJIOHE YKPAaMHCKOTO HIHTa.
Ilpencrapnennsie B MOHOrpadMu pe3ynbTaTht HCCIEOBAHUSA MOXKHO
CYHTATh JIMIIP HAYalbHBIM 3TallOM H3Y4eHHA NaMKOBHIX KOMILIEKCOB
benapycu. MHorue BONpOCH!, KacalOUKecs BHyTPEHHETO CTpOeHHs
RacK, (pU3UKO-XHMHYECKHX H FCOXHHAMHYECKHX YCIOBHH HX dopmupo-
BaHHA, pacTpele/eHis U TIOBEACHHS PYAHLIX 3EMEHTOB, pynooGpasy-
IOMICH K PYNOKOHTPOIMPYIOIIE PONH faeK, TpebyroT NabHeHInero uy-
UeHH, BKIHOYAOIIETO KaK re0N0ro-neTpoNIorHiecKye, TaK H re0XpoHo-
METPHUYECCKHE H KOMIUIEKCHbIE aHAJIMTHIECKHE HCCIIEAOBAHMUSA, B TOM YH-
CJ1€ ONPENENCHHA PEAKO3EMEIBHEIX 3NIEMEHTOB U paAMOTEHHBIX H30TOMOB.
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