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K BOMNMPOCY NETPOIrPA®HH BATAHAIOJLCKOIo MACCHBA
IMEJTOYHDbIX MOPOA

A. A MUTHAKHH

(ITpeacTaBneHa HaywHBIM ceMmMHApOM Kadeapsl nerporpadmu)

BaranaoabCcKHiA MAaCCHB 1EJTOYHBIX TTOPOJ, PACIONOKEH B CeBepHOi va-
cti KysHenkoro Asatay no kiatouy Baranaod, n1eBoMy NPHTOKY CPELHETO Te-
YeHHS pekH Ypwon. B aiMHHHCTPATHBHOM OTHOIUEHHH MJOUIaJb MACCHBa BXG-
AuT B Tucynbckuit pafion Kemeposckoil o6aacTu.

Teosoruueckass no3uuus paHoHa, BKJAOYAKOUIEr0 paccMaTpUBaeMyio
naonianb, o6ycJaoB/eHa ero noJioxXeHneM B npefeinax Ha3apoBckoil KpaeBoil
aeBoHcKoH cryneHu KysHenkoro Anaray, chopMupoBaBuieficss B CeBEepHOH
yacTd BocrouHo-MapTalirHHCKOro cpeiUHHOTO0 MacCHBA, CJIOMKEHHOTO BepX-
HeNpOTepPO30HCKUMH W HHIXKHENa e030icKuMH oTJoxeHHsAMu. [locnenHue me-
PEKPBITEL 0CAL0YHO-BY/IKAHOT@HHOH TOJILIEH HHXKHEr0 U CPe/Hero [IeBOHA,
MPOPBAHHOK 6OJbLUIUM KOJHYECTBOM HHTPY3UBHBIX TeJ LICJOUYHBIX U OCHOB-
HBIX TOPOL.

BriepBble HedeTMHOBBIE MOPOJABI MACCHBA B BH/e GepellUTOB OblIH OOHa-
pyxenpt M. M. I'pynnapim H K. B. lBaHoBBIM npu npoBeLeHHH TeoJioro-
cbeMOuHbIX pabor B 1940 roay. B panpHefimem maccus nocemaJscs M. B. Bo-
pournsoBeiM (1957) u 10. 1. Ckobenesbim (1959). o HempasHero BpeMeHH
BCEMH HCCJeIOBaTeNsIMH, BKJAKYAS BbIIIEHA3BAHHBIX, OEpPellUTH CUYHTAJNCh
COCTABHOI YacThi0 AEBOHCKON OCalLGuUHO-3Q(y3uBHOI TOJLHN yuacTka. B co-
craBe Teqa OepellluTOB NPH BTOM BBIIENSNHCH KpoMe OepelluToB, H HedeoIH-
unTel. B nocaenuue roaw reonoramu lopsueropckoit naprun (B. H. Kops-
ruabim 1 B. . MuxaseBbiM) Gbl10 BHICKA3ad0 MHeHHe 00 HMHTPY3WBHOM Xa-
paktepe GepellUTOB, 3aJeralluX B BuAe cuaoB. [losesrie HabM0deHHA aB-
TOpa, NpoBefeHHble geToM 1965 roga, noaHOCTLI0 MOATBEPKAAIOT 3TO MHe-
Hie. B 10kKa3aTe/bcTBO MOXKHO NPUBECTH CJEAYIOLLNe (PaKThl:

1. BepemrnTel UMelOT YeTKHH HHTPY3HBHBHIH KOHTAKT C NMOPOAAMH BMe-
waowei 3¢dysuBHoll ToawH. [locaenHue HecyT 4YeTkue CJeAbl MeTaMop-
bH3Ma, NMPOSABUBIIETOCS B HHTEHCHBHOH KapOOHATH3AlMU, PA3BHTUH CyJbhH-
10B yKese3a. [lnaruokaassl, npuCyTCTBVIOILHE B NOP(MHPOBLIX BLLIEJCHUSAX,
110JIHOCTBIO 3aMellenbl cepHIUTOM, TOrLa KaK NPH yAaJeHHH OT KOHTaKTa Ha
10—15 & OHH BBIMIAAAT COBEPLIECHHO CBEXKHMH.

2. Ha xonrtakre c¢ Gepemntamu B 3hdy3uBax nauboJjblllee pPa3BUTHE
WMeeT CHCTeMa TPeUlHH, HMEIOUIMX Te K€ 3JeMEeHTHl 3aJjleraHus, 4yTo H TeJso
6epelruToB, caa60 BHIPAXKEHHBIX B YJAAJEHUH OT KOHTAKTa. ITO T03BOJSIET
chesaTh BbIBOJ, YTO JAHHbIE TPEIIHHBI BO3HUK/IH B Ipouecce HHTPY3HH, pe-
3yJbTATOM KOTOPOH SIBUJIOCH 00pa30BaHHe Ha3BAHHOTO TeJa.

' 3. O6 HHTpPY3UBHOM XapakKrepe OCpCLIHTOB CBHAETE/JILCTBYET TaKXKe
BHyTpeHHee cTpoeHHe cuaia, Ha rpannne ¢ apdysuBamu nabmofgaerca Ma-
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JOMOLIHAS 3aKadeHHas 30Ha. I[lopofla 31echb HMeeT HUeTKYlo NOpQIpoBYIO
CTPYKTYPY ¢ BKpanJeHHHKaMH Hepeauna. OcHoBrnas Macca JHJIOEO-cepad,
ctekacparast, Habmogaercs 6odpllice KOJAHUECTBO MHUHIAAMHH pa3MepoM A0
6—7 MM, BEINIOJIHEHHBIX KapOOHATOM, YacTO XJAOPHTOM. B nentpe reaa nopo-
Ja pacKpHCTaJJAH30BaHA 3HAYUTEIbHO TOJHee — BMecTe ¢ HedeluHOoM BO
BKpaNJIeHHHKaX MOSBAAETCS NHPOKCEH, NJardoknas. OCHOBHAfA MeJIKO3ep-
HACTasdg Macca cjaaraercs NJariHokKjgasoM H MHPOKCEHOM.

Ofmas nJI0Mmajab BBIXOAA MacCHBA COCTABIAET OKOJ0 5,5 Ku? MpH Max-
CHMAaJbHLIX pa3Mepax B MonepeuHHxe 1,2 ku M 0 NPOCTHPAHHIO D KAL.

[Tpu nosieBbix paBoTax Ha OCHOBAHHH H3ydUeHHs MarmMaTHUYecKHN KOH-
TAKTOB MEXKAY PA3HOCTSMH NOPOJ, CJararmilHX MaccHB, YCTAHOBJIEGHO CEML
noc/aefoBaTeabHbIX (ha3 BHEAPEHH:, B pedyJbTate KOTCPhIX CPOPMHPOBAIHCH
rroc/aen0BaTeIbHO J1a0pafopoBhlil GepeliuT — aHJe3KlHOBLIL  fepel it — Te-
panut — nopPUpPUT — HeeANHOBBII  MOHILOHMT — He(QENHHOBLI  CHERUT —
113BECTKORO-11L€J10YHOK U LIEJOUYHOI CHEHUTH — Jallku anataszos. Hantoaee
EpyMHble Tela B BHAE CHJJOB H IITOKOB 00pasyiot aabpaiopossie fepeiinty,
nedeIMHOBbIe MOHIOHHTH U HeeauHOBHe cHeHHTel. OcTaadpiibie  Pasuoctil
npencrapienst HeGOABINMHE TeaMiu B ¢OpMe JaeK ¢ MaKCHMAaJsHO MOLLEHO-
ct10 10—15 x. Jdnqa Bcex nopod maccuBa, GOPMHPOBABIUUXCA B NPHIIOBAPX-
HOCTHBIX YCJOBHAX, XapaKTepHa yeTkas TOPHHPOBAs CTPYKTYpaA.

JlaG6paxopoBble GepelWlHTH CcOCTaBAAOT okoao 700% or naowa-
i1 Bbixofa Maccusa, Onu caarair Tes0 B hopMe CHAAa ¢ a3UMYTOM 1Na1eHNA
340°, vraom naenus 35°

MakpocKonnyeckH JaHHble TOPOABI, B3ATHIE H3 LLEHTPAJLHON YacTH Ted,
c6nanaior nopdipoBoit cTpyKTYpoi. Ha ¢one TeMHO-cepoil OCHOBHO Macchl
BHJHBI BblesdeHus1 HedeNHHa ¢ pa3MepoM 3epeH D—8 mm, UMEWIIHX B none-
DEeYHOM ceueHHH OOBIYHO KBalpaTtuyio PopMy, B Kouudectse 55% ot obwero
o6bema nopoibl. Kpome Hedennua, BO BKpamJeHHHKAXx MNPHCYTCTBYIOT Tal-
JMTYAThle 3€pEa INJaruoxJjasa pasmepoMm a0 7—8 am B xoauudectse 10%
U NHPOKCEH B BHIe NPH3MATHUECKHX 3ePeH TaKoro ke pasmepa go 169 or
MacChl NOPOAH. )

[Tox MHKPOCKONOM MOXKHO BHAETb, YTO BbiAeJeHHs] HededaHHa dHacTo
NpeacTaBJeHs TJOMeponoppHupamy, COCTOAUIMMH H3 HECKOJBKHX 3¢pEH.
Hedeann npu 3TOM nNOJAHOCTBIO 3aMellleH KAHKPHHHTOM CBETJIC-ZKEJTOro
usera ¢ Koucrautamu No= 1,528, Ne= 1,510, No — Ne =0,018. Pa3ssuna-
eTcsl TakKe IEOJHT MO TOHKHM BeTBALIHUMCA KHJAKaM, 00pasymoulim JAeH-
ApPHTOBHAMBI y30p. [IMpOKCEH €BET/0-3C/AEHOr0 UBETa cO CJAa0bIM  [1COXPO-
n3MoM B 3eqenHbix ToHax. OO6pas3ver yIJgiHEHHO-NPH3MATHUECKIiE 3epHa
C BOChMHYTOJGHBIN  TIOMEePEUHBIM CeUeHHeM ¢ ONTHYeCKHUMH KOHCT2UT2MIL
CNg =40° 2V ==54% Ng=1,723--0,003; Np = 1,694 -1- 0,003; Ng—Np ==
0,029, uto cooTBeTCTBYeT ANONCHI-CANUTY ¢ coidep:rauuem oxoao 7Y% FeO 4-
Fe O (o V. A. dupy, 1965).

[Inmaruoxaas, npeacraBjieHHBI YAJHHEHHBIMH TaGAITYaTLIMH  3epHAMH
€ IIHPOKAMU TNOJHCHHTETHUECKHMH ABOHHHKAMH, 110 COCTaBy OTBeuaeT Jab-
panopy Ne 70. Hactuuno 3aMemen cepuuutom. OcHOBHA Macca NOPOILE
ca0xkeHa B O0JIbIIeH CBOEH 4acTH TOHKCZEPHHCTEIM arperatcM  BTOPIHUHBIX
MIIHePaJIoR - XJJOPHTOM H FHAPOOKHC/HaMM Kese3a, €pedd KOTOPHLIX BIIHDI
MeJKHe UroJbuaThie 3epHa MJIarHoxJaal3a U [IpOKCeHA CO CPEeTHHM pa3Mepoy
0,2 mum. _

F3 akueccopHblx MHHEPAJIOBR B BHAE MEJIKHX H30MeTpHUHOl (hopmyl 3¢-
pen nab.l01aeTcss MardeTHT, aCCOUMHPYIOIHI OOBIYHO € NIIPOKCEHOM, i
anartirt, NpeacTaBJeHHbl NPaBHJBHLIMII  TeKCAlOHAJbHBIMH MpPH3MaMIL.
B cymve o6a munepana cocrarasior okogo 49 ot o6bema nopoasi. Cvas
10 B3aHMOCTHOILEHHIO MHHEPAJIOB-BKPANJEeHHHKOB, BLIAGJCHHe 1110 HOocje-
JA0BATENbHO, HaYilHad C HeeaHHa, 3aTeM NHPOKCEHa H NJardok/asa.

B BocTOYHOJ yacTH yuyacTKa B Tesle JaGpafopoOBLIX GepeluiTos Habawaa-
eTCsl 1anKoOGpasHoe Tesl0 aHAE3HHOBLIX GEPelInTOB MOWHOCTLIO 12 41, HMelo-
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lee TakHe Ke JIEMeHTHl 3aJeralus, uTo U OCHOBHOe Telo. AHe3HHOELIe Oe-
pelInThl BOZHHK/IW B pe3y/ibTaTe BTOpOH Pasnl BHeApeHHA. C mepBoil pas-
HOBH/IHOCTHIO OHM HMEIOT YeTKHH MarMaTHYeCKHII KOHTAKT C 30HON 3aKaJki.
OcnoBHast Macca nOPOAbI B NMPHKOHTAKTOBOH YaCTH Npe&CTaB/IseT NoJypas-
JIO}KEHHOE CTEKJO KpacHo-Oyporo 1iBeTa IpH NapaJtielbHbiX HHKOJSX.

B nentpasbHoil wacTy Tesna gaHHblE TOPOAB YETKO TOPHHPOBOI CTPYK-
TYPbl, B BBIAEJEHHUSIX HeDeNUH ¢ Da3MEpPOM 3epeH A0 2 ¢M, COCTABJSIOMHA OT
oOuen Maccol 30%, 1 nrarLokaas B BUIe 3eped TaBAHTUATOMH ¢opmMBl B KO-
uecrse 20% OT o6bema MOPodbl, C TAKAM K€ Pa3MEPOM 3epeH. ‘

Muxpockonnyeckoe H3yYeHHE MOKA3bIBAET, uTo HedreJHH, KAK H B OPO-
1ax MepBOH Pa3sHOBHAHOCTH, IIOJHOCTBIO 3aMeIleH KAHKPHHUTOM H IIEOJHTOM.
[Tnaruoknas ¢ mOMHCHHTETHUECKHM JBOMHHKOBBIM CTPOEHHEM B He(GOJbILOH
cTernenu 3aMenlen cepuuutoM. Ilo cocraBy orBeuaer angesuny Ne 48. Ocuos-
Has Macca NOPOJBl TOHKO PaCKpHCTAJNIM30BaHHAdA, 3a0UTa XJODHTOM, B KO-
Topom Buann JIEVICTDBI naarnoknasza pasmepom 0,8—1,2 am, sepua nupok-
ceHa BeJHYHHONA 10 3 mm B KomndecTBe 10—15% u menkne sepua uedennua,
2aMelllenHble KaHKPHHHTOM. ITHpokceHn GJieHo-3€/€eH0r0 1BeTa C¢O caabbiM
NI1€0OXPOU3MOM HMeeT OonTHdYeckHe KOHCTaHTh: CNg =40% 2V =58° Ng=:
1,717 +-0,003; Np=1,689+0,003; Ng—Np=0,028, uTto cooTBeTcTByeT
AHONCHI-CAJMUTY ¢ coAepxkanneM oxono 6% FeO + Fe,O; (no V. A. dupy,
1965). M3 axueccopHbiX MpPUCYTCTBYeT MarHeTHT U anaTtur. M3 B3auMOOTHO-
IIeHHI MHHEpaJOB B MNOPOAE MOXKHO 3aKJIOUHTh, 4TO KPUCTAJIH3AIHS ee Ha-
yajach NpPUMEpPHO OJHOBPEMEHHO ¢ HedeNHHa M TNAarkoKjgasa. BoigesaeHde
NHPOKCEHA HayaJoCh I033Ke, OH TNIPUCYTCTBYET TOJbKO B OCHOBHOI Macce.

ITponyktom caenywomelt, TpeTheii a3k BHeIPeHHn, ABAAIOTCA TepasHT-
nopguputel. Oy 06pasyioT A0BOJMbHO MHOTOUHCJEHHBE MeJKHe TeJa B hop-
Me J1aeK MOIIHOCTbIo 0T 2—3 n0 10 ». Ilpocrupanue pnaex cyGuinpoTHoe
u cybmepuanonasbhoe. [To BHemBeMy 06/MKY NOpoja OUeHb CXOAHa ¢ Jal-
PalopOBLIM NOPGHPUTOM — TEMHO-Cepasd NOPGUPOBOH CTPYKTYPHl, B Bbije-
JEHHAX YAJIHHEHHC-Ta0MuTUaThie 3epHa IJarHoK/aa3a Da3MepoM 110 AJIHH-
HOi1 OCH 10 2 cm, OT 06beMa NOpOAbl ¢ocTaBasollee oKomo 35%. Tabauun
MJIATHOK/IA3a UMEIOT JHHEHHYI0 M IJIOCKOCTHYIO ODPHEHTHPOBKY, COLVIACHYIO
C OPHEHTHPOBKOH KOHTAKTOB JAalku c GOKOBbIMH nopogamu. Ilmarnoxnaas
C NOJHCHHTETHYECKHM JBOWHHKOBBIM CTPOEHHEM, HEPOBHBLIMH H3BHJHCTHIMII
OuepTAHUSIMHU MO COCTaBY OTBeYaeT aHAe3nny Ne 48 wacro uMmeer 30HaMbHOE
crpoenre. HacTH4HO 3aMelleH CepHLUHTOM H KapGoHaToM. OcCHOBHasi macca
NOPOLBl MeJNKO3epHHCTasA, COCTaB ee caelylonruil: Hedeanna 35%, niHpoxcena
30%. nnarroxnasa 309%.

Hedenin npeacrasien Xopouo o0pa30BaHHbLIMH  yAJAHHEHHO-TIPH3MATH-
YECKHMY 3€pHaMH C NPaBU/bHLIM MIECTHYTOJbHBIM TONEPeUHBIM  CeyueHHeM,
NOJHOCTBIO 3aMEUICHHLIMH MHHEDAJOM TPYNNbl KaHKPHHHTA, 06PasyIoILM
UeHIyHIaTEie arperathl MeA0BO-XKe/ATOT0 HBETA ¢ ONTHUCCKHMH KOHCTAHTAMH:
No = 1,541 - 0,002; Ne=1,53140,002;, No—Ne=0,010. IToBmmenHOe
lpeJoMieHHe MHHepaJa M IOHHIKEHHOE [BYNDEJOMJCHHE T0 CPABHEHHIO
¢ OGEIMHBIM KAHKPHHHTOM OGBACHSARTCS NMOBHIIEHHBIM COJCPXKAHHEM KaJjaHa
B ero cocrase (Bunyeas, 1853).

Iinpoxcen 6sieano-3e/i€HOr0 IBETA B BH/IE YIJUHCHHLIX MPH3M PasMepoi
1,56—2,0 mnm co caabbiM MJA€0OXPH3MOM OT CBETJI0-3€JeHOT0 TI0 Ng mo xenro-
BaTO-3eseHOr0 no Np. CNg=40° 2V =058, Ng=1,718 +0,003: Np=
1,696 4= 0,003; Ng—Np == 0,028, uto cooTBeTCTBYeT AHONCHA-CAJNTY C CO-
aepxautveMm okodso 69 FeO + Fe,Os.

Ilnarkoknas ocnoBHOH Maccesl 06pasyer HIOJbYATLIC KPHCTAJMIb € [IPO-
CTBIM I TNOJIHCHHTeTHYECKHM ABOHHHKOBHIM CTPOEHHEM, OPHEHTHPOBKA 3epeH
npon3BosbHas. 113 BTOpHUYHBIX MHHEDPAJIOB pPa3BHBAETCS B HEGOMBUIOM KOJIH-
YECTBE 110 3epPHAM NMHPOKCEHa AKTHHOJIUT, MPUCYTCTBYET TAKKE XJOPUT, obpa-
3yIOUHI HHOTa HeGoablie CKOMJIEeHHS B BHAE MHHIAJIMHH. B KapOonat. Y3

AKIECCOPHBLIX MHHEPAJOB MAarHeTHT M anaTHT B KoaudectBe 2—3%.
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B uerBepTyio a3y BueApeis 06Pa3yIOTCEs HOPOALI, B KOTOPLIX H3 1oJe-
BLIX LINATOB IpeobJagalouiuM sIBJsIeTCsl KaJaHIInaT, KOTOPbIH B TpeX BhIIIE-
NePeuHCACHHbIX PA3HOCTHX OTCYTCTBOBAJ. DTU NOPOAbl CJAAraloT Teao0, KOH-
TAaKTHDPYIOIlee Ha 3anaje ¢ JabpagopoBEIMU MOPMHPHUTAMU U HMeIOllee npH-
MepHO TaKHe ke 3JeMeHTbl 3ajeranud. [lnomans Boixoga Ha AHEBHYIO IO-
BEPXHOCTb cocTaBaser okoso 1,5 ku? [To mMuHEpasoruueckoMy coctasy OHH
3aHMMAIOT MPUMEPHO CPefHee M0J0XKeHHe MeXAy He(peJHHOBBIMH CHEHHTAMHU
M HedeJMHOBBIMH MOHLOHHTAMH, HO H3-32 AOBOJIBHO BLICOKOrO HOMepa IJja-
ruokaasa (Ne 45) ux, BUAMMO, NpaBH/bHee OyleT OTHOCHTb K He(eJHHOBLIM
mMonuoruTaM. Cocras nmopoAsl caelyrlui: xanuesoro mnara—45%, miaruo-
kna3a — 25%, nupokcerna — 13%, nedesuna — 10%,, akuneccoprbix MuHepa-
Jos — 2%.

Brewne mopona nopdupoBOH CTPYKTYpHI, B BBIAEJNEHHSX HOPHCYTCTBYET
KaJdeBbIll W4T ¢ pasMepoM 3epeH A0 6 cM, OT o0beMa [MOPOABl COCTABJSIO-
i 309%, ¥ Hederun B BuIe NPU3M C KBaAPATHHIM IIOTNEPEUHBIM CEUCHHEM
pasmepom 10 | cm, oT ob6beMa nopoALl coctaBasomuil &%.

OcHoBHas Macca mopoiabl TeMHO-cepas meakozephuctas. ITom Muxpo-
CKOIMOM BH/JHO, UTO BBHILeJeHHA KAJHINNATa, BHElIHe HMeoulHe BHI OTAeNdb-
HBIX 3€pPeH, TPEeACTABAAIT CO00H TaoMepOnop(UpOBLIe BHIIEJCHHSA, COCTOSA-
LfHe M3 HECKOJIbKHX 3epeH C H3BWJIHCTHIMH JHHHAMH B3aHMHDIX rpaHHil, 06-
pasyiouiux sHewHe GopMy OJHOro 3epHa. B 3epHax xasnmnara HabJ04a10T-
cl 3aKOHOMEpHble THIIa MEerMaTHTOBBIX BPOCTKHM HedJaenHa pa3mepom A0
0,2 mMm, cocTaBASIIOILHE OT IJIOMAAH 3epHa okojo 109%.

Onrtuyeckne KoHcTaHTh  Kagjummara — Ng = 1,5285 4-0,001; Nm=
1,523 4 0,001; Np = 1,519 +- 0,001 — noxa3blBaioT Ha BHICOKOE COACPKAHHE
aab0HTOBOH MoOJIeKyJbl — OKogo 37%. Hedenun nopduposeix BblLeNeHHI],
KaK H BO BPOCTKaX, B KaJMLINATe [OJHOCTbIO 3aMelleH KaHKPHHHUTOM H
1LCOJTHTOM.

OcHoBHas Macca MOPOAbI HMEET THIHAHOMOPGDHO3EPHUCTYIO CTPYKTYPY
C HAHOMOP(HH3MOM NHPOKCEHA H IJIAaTHOKJa3a 10 OTHOLIEHHIO K KaJHeBOMY
LINarTy.

[Inaruokmnas B Buie WIECTOBATBHIX KPHUCTAJIOB € MNOJHCHHTETHUECKHM
JABOMHHKOBBIM CTPOEHHEM, NPSAMOJHHEHHBIMH GOKOBBIMH OUEPTAHHIMH MO CO-
cTaBy orseuaer 3HIe3uny Ne 45, HacTnuHo 3amenien cepuiirom. [lupokcen
B MOpOJe TIPHCYTCTBYET B BHAE ABYX pa3HoBUAHOcTeH, OIHH M3 HHX, CBETJIO-
3e/1eHbli, 06pa3yeT KOPOTKONPH3MAaTHYECKHe KPUCTAJMIbl ¢ HIECTHYTOJIbHBIM
MoMepeuHbiM CEUEHHEM, CabbIM MJE0XPOU3MOM OT CBETJIO-3esieHoro no Ng
10 xeJsto-3ejeHoro no Np ¢ onTHYeCKHMH KoHcrautamu: CNg=42° 2V=
58" Ng=1,725+4-0,003; Np=1,697; Ng—Np=0,028, uto coorBercTBYyeT Ca-
auty ¢ cogepxannem 8% FeO-Fe,O3 (no V. A. Dupy, 1965). Ilupoxcen
ApyToH pasHOBHIHOCTH, NPUCYTCTBYVIOWHI B HEGOJbIIOM KOJMNUECTBE N0 CPaB-
HEHHIO C [1ePBbIM, OeCHBETHLIA B BHJE YAJHHEHHO-IPH3MATHUECKUX 3epen
¢ koucrautamu: CNg=47° 2V=57° Ng=1,7034-0,002; Np=1,67810,002;
Ng-—Np=0,025, uTo COOTBETCTBYeT JeHKOABIUTY c colaep:kaHueM FeO-+
Fs03 0,8%. Bropas pasHOBHAHOCTL NHPOKCeHa sBJAseTCH OoJee paHHel,
ona oboraumena marndeM. Ot JeHKOAaBTHTA OCTAJHCh JHIIL OTACIbHBIE
PEJNKTOBbIE 3epHA BBHIY TOTO, UTO IIPH OCTHIBAHHH OH MMOIBEPTcs HHKOH-
IPYEHTHOMY MJIABJICHH® W M3 pacnsiaBa Lie] pOCT NHPOKceHa 6ogee obora-
1EeHHOoro Keae3oM. O6 3TOM CBHRETENbCTBYIOT PeaKIHOHHbIe B3aHMOOTHOLIE-
HHUST MEXKAY ABYMS Pa3HOBHAHOCTAMH, KaJMeBbIH INAaT OCHOBHON Macchl, Mo
COCTaBY CXOAHBIM C TAKOBbIM B IMOPMOUPOBBIX BBLIACJCHUAX, NPeACTABICH
MeJTKHMH 3epHAMH H30OMETPUYHOH HJH ciaabo yamuHenHo# dhopmol. M3 akiec-
COPHBLIX MHHEpAaJIOB NPUCYTCTBYIOT MAarHeTHT M allaTHT.

B nAryio ¢asy BHeapeHNS BO3HHMKAIOT HOPOALI, B KOTOPBIX M3 MOJEBHIX
HINaToB MPHCYTCTBYET TOJBLKO KaJHeBblH, JTO HedeJHHOBbIE CHENUTH, 00pa-
3YIOL{HE TeN0 WITOKOOOpasHOl (OPMBI 1O BOCTOUHOMY GopTy DBartanalona
MowHocTbio 0Koso 100 u ceBepo-BocTounOro nmpocrHpanua. Makpockomuue-
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2KH NOpoJa po3oBarto-cepasi, MOop{HpPOBON CTPYKTYPL, B BblAeJIeHHsIX HAOJIO-
naercsi KaJaumnaT ¢ paamepoM 3epen go 1 cu B xomnuectse 309% ot o6bema
NOpO/ibl, MUPOKCEH C pa3MepoM 3epeH 10 7—~8 MM B BHJAe yAJHHEHHbIX NPH3M
B KotHuecTse 100, u HedennH B BuAe IPH3MATHYECKUX 3€PEH C KBaIPaTHBLIM
nonepevyHLiM ceueHuem B KoqauuectBe 89, oT obiiero o6bemMa MOPOALL.

XapaxTepHbIMH AIBAAIOTCA THE3AA-UIUPH PA3MEPOM 10 3 CAM, BHINOJHEH-
Hbie 3epHAMU NHPOKCEHA, KOTOPble KaK Obl LeMEHTUPYIOTCH KAJHEeBLIM lIna-
toM. OcHOBHaf Macca MeJKO3epHHCTaA.

[Tupoxcen noppupOBEIX BhIAEAEHHN OBYX PasHOBHAHOCTEN — CAJHT H
S5rHPUHABTHT. [lepBHIi M3 HHX TpeAcTaBJeH INPH3MATHYECKHMH 3€pHAMH
C LIECTHYTOJbHBIM CeUeHHeM B [IOMEpevYHHKE, JKEITO-3eJeHOro liBera ¢ IIeo-
XPOH3MOM OT 2KeJITO-3ejeHoro no Ng no GecuperHoro no Np ¢ ONTHYECKH-
mu Korcrantamu: CNg=44°; 2V=>59", Ng=1,721-+0,003; Np=1,693+4-0,003;
Ng—Np==0,028, ur0 cOOTBETCTByeT COCTaBy MHHepana ¢ y4acTHEM OKOJO
6,59% FeO+Fe;O; Caant noaBeprHyT MHTCHCHBHON onaunM3alnuu. 3amenle-
HHe MarHeTHTOM HauuHaeTcs ¢ nepudepuu 3epeH. OrTaenbHble Meakue 3epHa
[IOJIHOCTBIO 3aMeUIeHbl MAarHeTUTOM C COXPAHEHHeM PeJHKTOBON (POPMBI MH-
HepaJia. OTHPHHABIUT 06pasyeT yHJaOLWEHHEIE TIPU3MBI € NTONEPEeYHbIM CeUeHH-
eM B BHje BBITHYTOTO IIECTHYTOJbHHKA ¢ MJCOXPOH3MOM OT TPaBsHO-3eJIe-
Horo o Ng 1o kenro-senenoro no Np. Ontuueckve KOoHCTaHThl ero; CNp =
30% 2V =82°% Ng=1,74340,003; Np=1,724 4-0,003; Ng—Np =0,039.
OTueTsuBO BUAHO, YTO ITHPHHABIUT ABAAETCS GoJee NO3THAM, 4eM CaJHT, ob-
pasysi BOKDPYT NOCJEAHero peakulionusie kaiMbul. [loaTBepikiennem 3toMy
ABASIETCS TakxKe (GaKT HaJAUudsl B OCHOBHOI MeNKO3ePHHCTONH Macce TOJBKO
3THPUHABIHUTA.

Kanunesrlii mwnar BolAenennil, Kak 1 B NOpOLe MpeAbiAyiLell pa3HOBHAHO-
CTH, XapakTepH3yeTcs BHICOKMM COAep:KaHHeM annbuTOBO# Mogsekyabl. Oc-
HOBHaf MeJKO3epHHUCTas Macca nopoxas comepykut 309 2ripuHaBruta, oc-
TaJbHad 4acrTb NPUXOAHTCS HA KaJHEBBIH IINAT M AKUECCOPHBIE, CPeAH KOTO-
pBIX MHOrO anatura u Mmarmetuta — 2—3%,

B npeanocnennioio a3y npoucxoant o6pa3osakie cHEHHTOB Gesnede-
JUHOBBIX, CPe/IH KOTOPBIX MOKHO BbII€JIUTb 110 MHHEPAJOTHUECKOMY COCTABY:
H3BECTKOBO-IENOYHbIE POrOBOOOMAaHKOBHIE H LIeT0UHbIe JelikokpaTosbie. Obe
PA3SHOBHAHOCTH MOPOA O00PA3ylOT Ha yuacTKe JKHJbHbie TeJa MOIIHOCTHIO
2o 10 m cyOmupoTHOrO I CyGMEPHIMOHANBHOTO NPOCTHPaHHA. M3BECTKOBO-
UIeJIOUHbIE CHEHUTH MAKPOCKONHYECKH pPO30Bble MOPGHHUPOBOR  CTPYKTYPHI
C BblJeJIeHUSIMH 3epeH NJardHoK/Jga3a BeJHUUHON 10 8 A, COCTABAAIOMUX OT
o6bema nopofibl 0koao 8%, u eAHHHYHBIX 3epeH Kanaummnarta. OCHOBHAS Mac-
ca MeJKO3epHHCTas.

[lnardoxnas sblaeeHuil npe/cTaBaed XOpowo o6pa3soBaHHLIMK TaGJINT-
YaTLIMH 3€DHAMH C MOJHCHHTETHUECKHM JBOHHHKOBBIM CTPOEHHEM, 110 COCTa-
By orseuarolluil anaesuny Ne 38. UacTHyHO 3aMeNIeH cepUILUTOM u KapGoHa-
ToM. EqHHHYHBIE 3epHa Ka/HeBOTO WIaTa, NPUCYTCTBYIOIIAE B NOPHhHPOBBIX
BbIICJICHHUSAX, TaKXKe 06pasylor 3epHa TaGauTyaTodl GOpMBE ¢ ONTHYECKHMHU
Korcrantamu: Ng=1,5285; Np=1,519; Ng—Np = 0,0095, uto cOOTBETCT-
BYET MHHEpaNy C COAepKanueM 0kK0/10 389, albOUTOBON MOJEKYJILI.

OcnoBHasi Macca nopoibl TUMHAXOMOpP(HO3epHHCTas ¢ HAAOMOPHHS-
MOM DOTOBOH OGMAHKH W NJATHOK/a3a N0 OTHOWEHHIo K Kaaumnarty., OT
poroBoil OOMaHKM COXPaHHJIACh JNIIb PEIHKTOBas (OpPMa 3epeH, OHa NoJ-
HOCTbIO 3aMelleHa KapOOHATCM, YACTHUHO XJOPHTOM ¢ 060co6JaeHHeM THI-
POOKHCJIOB KeJe3a.

Ilnarnoxnas B Bulle cronfuathix 3epex HMeeT TOT e COCTaB, YTO
H B N0p¢pHPOBLIX BhiAesennax. O6luuii MAHEPAJOTHUECKHI COCTAB TIOPOALL:
kanumnata —30%, naarnoxnasa — 40°,, porosofi ofmanki — 10%. M3
BTOPUYHLIX MHHEDPAJOB MO BCell IJowann mauda g BHAe TOHKOTO arperara
paspHBaeTCs XJOPHT, B MeHblleM KoJHYecTBe — KapOoHaT. AKIeccopHbIe
MHHEpaJbl NpeJcTaBJIeHbl MarHeTHTOM W anaTHTOM.
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Lleno4Hble NEAKOKPATOBbIE CHEHHTBl — PO30Bble MEAKO3E€PHHCTON  HJIH
nopGUPOBOH TPAXUTOBOH CTPYKTYPH — CJIAraroTCsl KaJHUWINATOM, JIO COCTaBy
AHAJOTHYHBIM B BHIIEOMHCAHHBIX Pa3HOCTAX, ¢ yuacTHeM A0 3% KBapiua B Bl-
Ie eIHHHYHBIX MEJXHX KCeHOMOP®HBIX 3epeH B NMPOMEXKVTKAaX MEKAy 3epHa-
MH KaJuunara. '

B zaBepwaromui neprHoj CTaHOBJIeHHsT MacCHBa Ha ydacTke bBaranaioa
NPOHCXOAHT CTAHOBJEHHE IHAaGa30BHIX JaeK. DTO 3eJeHOBATO-cepast nopdi-
POBOf CTPYKTYpBI MOPOJa, B BEHJAeNEHHAX eIMHUYHBle 3epHA IIJIaTHOK/1a3a
TaGauTyaToit GOPMBL ¢ PA3MEPOM [0 JLAHHHON ocH 10 2 ¢u. B nopote nabito-
AAI0TCH MHUHAAJHHKH OKPyrJjol GopMbl ¢ pasmMepom 10 4 i, BBITOJHEHHBIS
KBapleM.

[Topona o6HapyKHBAET NOL MHKPOCKONOM THIHYHYIO OUTOBYKO CTPYK-
TYpY OCHOBHOW Macchl, cJ0:KeHHOH Ha 50% aBrutom, 439 nJardokKIasomM,
5% MarueTuToM M Kapuem — 2—39%. Ilnaruoknas B Bue cTosbuaTbiX 3€-
PEH C NOJHCHHTETHUECKHM JABOHHMKOBBHIM CTPOEHHEM [0 COCTaBy OTBeuaer
aa6panopy Ne 60. HacTHUHO 3aMeIleH CEPHIUTOM H KapOOHATOM.

[Tupoxcen — THTAHABTUT (DHOJETOBOTO LBETA — HMEET ONTHUECKHe KOll-
crantsl; CNg=48°; 2V=50°; Ng=1,743+0,003; Np=1,7204-0,003; Ng—
Np—0,043, uTo COOTBETCTBYET MUHepaay c cofiepxKaHieM oxono 8% FeO+
Fe,O; n 4,8% TiO, (no ¥. A. Hupy, 1965). Ilo aBruTy HHTEHCHBHO pPa3BHBA-
€TCs XJOPHT.

MarHeTHT B BH/Je MeJKHX 3€pPeH HeNpaBHAbHOH (GOpMbI  PABHOMEPHO
pacnpefenes 1o Beeil NOLANH LLIu(a, accounupysi ¢ 3epHAMH  IHPOKCEHA.
Kpapu npejacraBien ¢IHHHUHBIMU MEJKHMH KCEHOMODP(HBIMU 3epHAMIL

B nrore xpatkoro pasfopa nerporpa¢uu nopoa barauargabckoro mac-
CHBA MOJKHO ClieJaTh CJAeLYyloLue BLIBO/bI:

1. OTyeTsnBO MPOC/eKEBAETCS MOCTENeHHOe YMeHbIlieHHe POJIT HIeJ/10-
vefi Na u yBennuenue nieoueil K or paHHAX NPOAYKTOB AH(pdepernannil
K NMO3AHHM. Kpailunmu npoAyKramu Juddepeninaid apiasoTces GecKaJHil-
naToBble MOPOABI NePBOHA (hasbl M YHCTO KaJNHIINATOBbLIE nocaeateil. B raxoM
Ke HanpaBacHHM MAET yMeHbleHne cofep:kauust Ca, uyTO BHIHO H3 OCHOB-
HOCTH T1J1arHCKJa30B.

2. TMMocrenenHoe yBesuuyeHHe COAEPKAHHA KPEMHEKNCJIOTH OT NOPOA
nepeoil Gasul K nocaenneid. ITopoasr HeAOCHIEHHbIE IEPEXOAAT B HACHIHULI-
Hble ¢ TnosBAeHHeM CBOOOAHON KPEMHEKHCJOTLI.

3. HecmoTpst Ha GOMbINYI0 HETOCHIIIEHHOCTh KPEMHEKHCJIOTON [OPOA
nepBEIX (a3 U BEICOKOE COAEPIKAHHE KeJe3a, OJHBHH B HHX OTCYTCTBYeT. 310
CBUETEMLCTBYET O TOM, YTO Marma Obt1a nepecvintena Ca, B pesvanTate
uero 0GpasylOTCs  KaJbIHiA-Kene30MarHesialbHbie  NHPoKceHsl. O nepe-
comennocTH Marmsl Ca CBHICTENLCTBYET TaKKe HajJHyue B NOPCAAN NeEpBOil
daspl naaruokaasza BblcOKoil ocHoBHOcTH (na6patopa Ne 70), HecMOTpsi Ha
OYEHH BHICOKYIO LIeJOUHOCTh.

4. O BblcokoM cogepxkanny Ca B MarMe MOKET CBHIETENbCTBOBATD TAK-
ke (BaKT NOJHOro 3aMelllenHs HedenHHa KaHKpHHUTOM. Ba MOCHEIHHX BBI-
BOAa AAIOT OCHOBAHHE MPEANoJaraTtb O, BO3MOXKHO. HMeBUIeH MECTO acCH-
MIJISHHAH MArMOH BMeUIapInuxX nopoj, 60raThlXx KaJbIlHeM, UTO MOCAYKILIO
OJHOf 13 NPUYKHH 06PA30BAHAA HEJOCHIIEHHBIX He(eTHHOBBIX MOPOL.



