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YJJ.K 551.733. 11+ 552.5 !+549(474.2) 

Xellbo XEP!HCA.llY, Tuua KYPBHTC, TbtH.uc Of/ 

JIUTOJIOfO-MUHEPAJIOruqEcKA.SI XAPAKTEPUCTUKA CTPATO
TUnuqECKOro PA3PE3A PAHHYCKOA nAqKu (€3-01 klR) B 

CAKA II, CEBEPO-BOCTOqHA51 3CTOHU51 

Pam1ycKa51 rra11Ka cJiaraeT HH)KH!OIO 11acTb KaJIJiaBepecKOH CBHThI B Ce

Bepo-BocT011Hoi1 3cToHHH (Xei1HcaJiy, 1987). ,Uo BbIJJ,eJiemrn ee B coCTase 

KaJIJiaBepecKOH CBHTbl .(XefrncaJiy, 1981) COOTBeTCTBY!Olll.He OTJIO)Kemrn 

OTHOCHJIH HJIH K Maap.rr.ycKOH IT311Ke B ITepBOHalJaJibHOM ee o6'beMe (M!OIOpH

ceITrr, 1958a,6; 1960), HJIH K cyypi1hrrHCKOH rra11Ke (Loog, 1964; Jioor, KHBH

M51rH, 1968). T. H. ,UaBbI)J,OBa H u. JI. foJib)J,IUTeHH ( 1960) BKJIIOlJHJIH HX B 

T. I-1 . I-IH)KI-IHH ropH30I-IT BepxI-Iero I.J.HKJia ITaKepopTCKOro ocaJJ,KOI-IaKOITJieHH51, 

a JI . E. TioIToB 11 K. K. Xa3aI-IoBH11 ( 1985; OrropHbre pa3pe3bI ... , 1989) - B 

BHXyJiacKyIO ITalJKY JiaXeMaacKOH CBHThl. 

Bb1JJ,eJieH11e paHHYCKOH rra11KH ITpecJie.rr.ye'I' u.eJih O'I'.11.eJIHTh OT cyyptibrrH

CKOH rra 11K11 ee BOCTOl!HYIO 11acTh (K BOCTOKY OT r. KyH.rr.a), JIHTOJiorn11ecK11 

3HalJHTeJihHO OTJIH1Ja10I11.y10C51 OT 3arraJJ,HOH. TeM caMhlM cyyptibrrHcKa51 ITalJKa 

BMemaeT B ce651 JIHTOJIOrHlJeCKH OTHOCHTeJibHO OJJ,HOPO.ll.Hb!e .rr.eTpHT0Bbie rrec

l!aJ-IHKl-1 (T. H . .rr.eTpHTOBb!H CJIOH) 1-1 ITO co.rr.ep)l{aHH!O CO0TBeTCTByeT CTaTycy 

JIHTOCTparnrpacpHl!eCKOH eJJ,1-!HHU.bl (ITalJKH) . OTJJ,eJieHI-Ia51 )l{e OT Hee BOCT0l[

Ha51 l!3CTb - paHI-IycKa51 rra11Ka - ITO o6meMy JIHTOJIOrHlJeCK0MY o6JIHKY 

51BJI51eTC51 aHaJIOf0M Maap.rr.ycKOH ITal!KH B 3aITaJJ,HOH 9CTOI-IHH. 

CTpaTOTHITOM paHI-IycKoH ITal!KH rr'pe.rr.Jia r aeTc51 pa3pe3 o6Ha)KeHH51 CaKa 

II, pacrroJIO)KeHHOro B TpaHIUee rny6oKOBOJJ,HOro BbIIIYCKa KaI-1aJI1-13aU.HOH

IIOH Tpacchr r. KoxTJia - 5IpBe, rrpaKT1111ecKH Ha rJIHHTe. 

Ha BOCTOlJHOH CTeHKe TpaHIUeH o6Ha)KalOTC51 CI-IH3y BBepx CJIOH B CJieJJ,yIO

IUeH ITOCJieJJ,OBaTeJibH0CTH (pHC. 1). 

THcKpecKall CBHTa (€its) 
CJioii 1 (0,40 M) - nec'!aHHK KBapu:eBhIH MeJIK03epHHCTbIH HJIH aJieBpOJIHT KpynH03ep

HHCTblH, rpll3Ho-6eJiblH, C npOCJIOllMH CBeTJI0 -3eJieHOH aJieBpHTOBOH 

rJIHHbl. 

TC HT p e CK all CB HT a (€3ts) 
CJIOH 2 {0,10 M) - aJieBpOJIHT KBapu:eBhlH ' (HJIH nec'laHHK MeJIK03epHHCTbIH), xoporuo 

' OTCOprnpoBaHHblH, cBeTJIO-cepblH. BcTpeqaeTCH qepHblH J].eTpHT, a peJJ.
KO H llO'iTH u:eJible CTBOpKH TOHKOCTeHHbIX 6paXHOll0)]. {tteonpeJJ.eJIHMbJe 
Jl.0 poJJ.a o60JIH)].bl). Ha6JIJO)].a!OTCll MeJIKHe .TIHCTO'IKH CJIIO}].bl. 

CJIO~ 3 (0,15 M) - qepeJJ.OBaHHe KOpH'IHeBOH a JieBpHTOBOH rJIHHbl H CBeTJIO-ceporo ,rnap

u:esoro aJieBpOJIHTa. 
c.~011 4 (0,25 M) - nec'!aHHK KBap u:eBhl li MeJIK03epHHCTblH, CBeTJio -cepblli . 1-lacTO BCTpeqa

eTCH npeHMylll,eCTBeHHO MeJIKHH qepHblli J].eTpHT H pe)].KO - llO'iTH u:e
Jlble CTBOpKH 6e33aMKOBb!X 6paXHOll0)].. 

CJroii 5 (0, I0-0, 12 M) - qep eJJ.OBaHHe KOpH'!HeBOH rJIHHbl H aJieBpHTOBOro MeJIK03epHHC
TOrO neclJaHHKa, attaJIOrH'iHO CJIOIO 3. 

Bblllle no pe3KOMy, CJierna BOJIHHCTOMy KOHT8KTY CJieJJ.yJOT TPH na'IKH. 
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pa H Hy CK all II a q Ka Ka JI JI a Be p e CK Oil: CB II T bl (€:3-O1k/R) 

CJioil: 6 (0, 10-0, 15 M) - 6paXIIOIIO,ll.0B bill paKyweqHIIK (.n.eTpIITIIT), rrpe,11.CTaBJilllOIII.Illl co6oil: 

CKOIIJieHile rrpeIIMyw:ecTBeHHO TOJICTOCTeHHb!X xopowo OKaTaHHb!X TeM

HOUBeTHb!X cpparMeHTOB 6e33aMKOBbIX 6paXIIOIIO,ll. pa3Horo pa3Mepa, 

cpe.n.II KOTOpbix orrpe,11.eJieHbI I1. Tiyypa Ungula ingrica (Eichwald) II 
Schmidtites celatus (Volb.). U:eJibie cTBOpKII rrpaKrnqecKII He BCTpe

'laIOTCH IIJIII KpaiiHe pe,11.KII. BMew.a10w:11ii KBapueBbIH rrecqaHIIK pa3HO-, 
rrpenMyW:ecTBeHHO MeJIKO- II cpe.n.He3epHIICTbIH. 3epHa KBapua B OCHOB

HOM xopowo OKa TaHbI. KoJmqecTBo o6JIOMKOB 6pax11orro.n. B rropo.n.e 

OKOJIO 50-55%, IIX 60Jibllle B OCHOBaHIIII CJIOH, r.n.e OHII MapK11py10T 
Kocy10 cJioncTOCTb, B BepxHeil: qacTII -Memmil: .n.eTpIIT pacceirn 6oJiee 
IIJIII MeHee paBHOMepHO. 

CJioil: 7. (0,40 M) - qepe,11.0BaH11e 2KeJITOBaTo-ceporo MeJIK03epHI1CToro KBapueBoro rrecqa

HIIKa c .n.eTpIITOM 6paxIIOIIO,ll. 11 HecKOJibKO 6oJiee KpyrrHoro cpe.n.He- II 

MeJIK03epHIICToro, 6oJiee MeJITOro ITO UBe'TY rrecqaHIIKa, IIOBTOPlllOll.(e
rocl! ,ll.Ba)K,ll.bl. YqacTKaMII 9TII rrecqaHIIKII pa3HOil: 3epHI1CTOCTII II 

0KpaCKII pa3.!(eJieHbl Bb!KJIIIHIIBalOll.(IIMIICll TOHKIIMII rrpOCJIOllMII KOpilq

HeBoil: aJieBpIITOBOH rJIIIHb!, HO o6brqHO rrepexo.n. MeM,11.y HIIMII IIOCTerreH
Hb!ll. Ha He60JiblllOM yqacTKe 06Ha2KeHIIll rrpOCJIOll KOpIIqHeBoil: rJIIIHbl 

3aJieraeT BHYTPII JIIIH3bI o6oraw:eHHoro ,11.eTpl!TOM 6pax11orro.n. rrecqaH11Ka. 
CJioil: 8 (0,40-0,45 M) - 6paxIIOIIO,ll.OBblll paKyweqHIIK (.n.eTpIITIIT): o6JIOMKI! 6paxnorro.n. 

TeMHOUBeTHhre, rrpenMyw:ecTBeHHO TOJICTOCTeHHblX CTBOpdK Ungula 
ingrica, xoporno OKaTaHbI II pa3HOro pa3Mepa, HO ueJibie CTBOpKII rrpaK• 
TnqecKII He BCTpeqaJOTCH. HI12KHllll TpeTb CJIOll, Ha1160Jiee 6oraTal! .n.eT

PIITOM, KOCOCJIOIICTall, BbI,ll.eJilleTCll 6oJiee TeMHO-cepoii OKpacKoii: 11 

oqeHb pe3KOil:, rroqTII rOpI130HTaJibHOll IIJIII CJia6oBOJIHIICTOll HIIMHeii: 

rpaHI1Ueil:. 
CJIOll 9 (0,35-0,40 M) - rreCOK-rrecqaHIIK, KBapueBblll, MeJITOBaTo-cepoBaTblil:, MeJIK03ep

HIICTblll. B HII)KHIIX 0,2 M CJ!Oll Bil,ll.Ha qeTKall KOCall CJIOIICTOCTb, o6yc
JIOBJieHHal! pacIIOJIO)KeHI1eM TeMHOro .ueTpIITa 6paXIIOII0.1l. TiocTerreHHO 

KBepxy KOCall CJIOIICTOCTb CXO)lIIT Ha HeT IIpII O)lH0BpeMeHHOM yMeHb· 

llleHIIII co.n.epMaHIIll .n.eTpIITa II paBHOMepHOM ero pacceIIBaHIIII B rropo

.n.e. KoJI11qecTBO 6pax110IIO)lOBOr0 .n.eTpIITa OIIl!Tb yBeJI11qI1BaeTCll B 

BepxHIIX · 5 CM CJI()ll, KOTOpbie BbI)leJilllOTCll 6oJiee TeMHOll OKpacKOH 

nopOJlbI. 

CJioil: 10 (0,50 M) - necoK l!JIII necqaHIIK CJia6o cueMeHrnpoBaHHblll, KBapueBbIH, MeJITOBaTO· 
cepb!H, MeJIK03epHIICTbili, C xopowo OKaTaHHb!M )leTpIITOM 6paXl!OilO)l. 

TipocJie)KIIBaeTCll rpynrra T.OHKIIX HellCHO Bb!paMeHHb!X HaKJIOHHbIX, 

o6oraw:eHHblX qepHb!M, opraHnqecKIIM Bew:ecTBOM CJIOHKOB, a TaKMe 

HeCKOJibKO CJia6o Bb!pa)KeHHbIX Bb!KJIIIHIIBalOll.(IIXCll CJIOllKOB Il3 MeJIKOro 

TeMHoro .n.eTpIITa 6pax11orro.n.. 

PaHHYCKall rraqrrn nepeKpbrnaeTCll OTJIO)KeHIIllMII opacOHCKOH rraqKII, apeaJI pacrrpocTpa

HeHIIll KOTopofi (KaK II paHHYCKOil: naqKn) rrpnypoqeH K BOCTOqHOH II0JI0BIIHe CeBepHOll 

3cTOHIIII. OcHOBHblM KpI1Tep11eM npoBe)leHl!ll rpaHIIUbl MeM.!lY IIa'IKaMII llBJil!eTCll 113MeHeHl!e 

rpaHyJIOMeTpl!'leCKoro COCTaBa o6JIOMO'IHOro KBapua (pnc. 1). 

0 pa coll c Kall rr a 'I Ka (O1klO) 

CJioii: 11 (0,90-1,00 M) - aJieBpOJIIIT, KBapueBblH, KpynH03epHHCTbIH, rrec'laHbIH, )KeJITOBa • 

TO-cepOBaTb!H, B Hl!)KHefi '!aCTH C npnMeCblO MeJIKOileC'!aHbIX 3epeH. 

Ha6JIIO)laIOTCll qacTbie, O'leHb TOHKHe (MHJIJIIIMeTpOBbie) CJia6oBOJI· 

HIICTbie l!Jlll ropI130HTaJibHbJe CJIOllKII TeMHoro aprnJIJil!Ta, )lBa 113 KOTO· 

pb!X IIMelOT MOW:HOCTb 1 CM. B OCHOBaHllll CJIOll eCTb rpyrrrra O'leHb 

TOHKIIX, TO BbIKJIIIHIIBalOll.(l!XCll, TO IIOllBJill!OW:l!XCll CJIOHKOB aprl!JIJII!Ta, 
113 KOTOpb!X BbJ)lepRrnHHblM l!BJilleTCll caMblll Hll)KHI!ll 2-Ml!JIJIIIMeTpo

Bb!H npocJioii. 

CJiofi 12 (0,85 M) - aJieBpOJIIIT, nec'laHblll, KBapueBb!ll, )KeJITOBaTO-cepblll. B BepxHeil: IIOJIO· 

BIIHe CJIOll pe)lKIIe, Hel!CHO BbipaMeHHb!e, B OCHOBHOM ropII30HTaJibHbJe 

CJIOllKII TeMHOro aprIIJIJIIITa. B Hil)KHeil: IIOJIOBIIHe IIX 60Jibllle, OHII BOJI· 

HIICTbie, yqacTKaM11 BbIKJIIIHIIBalOTCll, '!aCTO OHII pacrroJiaraIOTCll rpyrr

rraMII !13 HeCKOJibKIIX CJIOllKOB. Ha1160Jiee MOW:Hb!H npOCJIOll (0,5 CM) 
rrpocJieMIIBaeTCll B OCHoBaHIIII OIIIICbIBaeMoro CJIOll. Ho 9TII TeMHbJe 

CJIOHKII ew:e He l!BJilllOTCll rpaIITOJIIITOBblMII aprIIJIJIIITaMII, OCHOBHOH !IX 

KO_MilOHeHT· - Te Me KBapueBhie 3epHa aJieBpIITOBOH pa3MepHOCTII, 

rroBepxHOCTbKOTOpb!x o~parneHa B 'lepHb!ii: uiieT o6oraw.eHHblM opra
HIIK0fi IIJIII.CTb!M MaTepIIaJIOM. 

CJIOll 13 (0,10 M) ~ aJie)3p0JIIIT, rrec'laHbl-H, KBapueBblll, cepoBaTO-MeJITOBaTblll, ytJaCTK8Mll 
(Bcero 8-10.) C TOHKIIMII_. (.n.o HeCKQJIJ,KIIX- MIIJIJIIIMeTpOB) ropl!30HTaJib· 

Hb!Mll IIJIII CJia60BOJIHIICTb!MII npocJI0l!MII TeMHoro rpanT0JIIITOB0rO 
aprnJIJIIITa. 
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Cnoi1 14 (0,25 M) - a.ileBp6m1T, necqaHb111, KBapu_eBb1i1, OT cepciBaTo-:ii<:eJirciBaTOrci ii Hiu1rneft 

qacTli CJJO51 ,UO pl!<aBOro Ii TeMHO-ceporo B caMO!i BepxHei1 qacTli. Bli,u
Hbl ,UBa rrpOCJJOH aprnJJJIHTa MOil.l_HOCTb!O 3 H 5 CM, npHqeM B nocJie,u

HeM, B CBOIO oqepe,ub, Ha6JJIO,UaIOTCH TOHKHe CJJO!iK!i CBeTJJOro aJieB

PHTa. 
Too JI c e c Ka 51 n a q Ka T 10 p H c a JI y c Ko i1 c B H T bl (01trTI) 

2,35 M - rpanTOJJHTOBb!ll aprnJJJJliT (.UHKT!iOHeMOBblll CJJaHeu_), TeMHO-KOpHqHeBb!ll. ,ll;eTaJJb

HOe OilHC3HHe 33Tpy,uHeHO, IlOCKOJJbKY no Been TOJIIl.l_e apmJJJJHTOB B 
O61-1aJKeHHH TeqeT BO,Ua. B OCHOB3HHH TOJIIl.l_H apmJJJJHTa BH,UHbl npo

CJJOH aJJeBpOJJHTa MOil.l_HOCTb!O B HeCKOJlbKO MHJJJIHMeTpOB, a B cpe,uaeA 

qacTH ee npOCJJOH MOil.l_HOCTb!O B HeCKOJ!bKO caHTHMeTpOB H3 KOHKpeu:Hii 
3HTpaKOHHTa Ii cBeTJJOro pb!XJJOro KpeMHHCTOro MaTepHaJJa. ITpocJJOH 

IlHpHTH3HpOBaHHOro aJJeBpOJJHTa MOil.l_HOCTb!O 5 Ii 2 CM npocJJeJKHBa

IOTC51 COOTBeTCTBeHHO Ha 0,5 Ii 0,6 M BbIIUe HHJKHei1 rpaHHU:bl naqKH. 

Kp1-1TeprreM .II.JI5I ITPOBe.II.eHHH rpaHHl.l,bI Mexrny opacoHCKOii: lI TOOJICeCKOtt 

ITallKaMH HBJIHeTCH ITpeo6Jia.II.aHHe B KOHKpeTHOM pa3pe3e aJieBpOJIHTOB B 

opacoHCKOii: lI aprHJIJIHTOB B TOOJICeCKOii: ITallKe. 

TaKHM o6pa30M, paHHycKaH ITal!Ka ITpe.II.CTaBJieHa .ll.BYMH 11,HKJIHTaMH, B 

OCHOBaHHH KOTOpblX ITO pe3KOH Hmirneii: rpaHHl.l,e 3aJieraeT HaCbIIl.l,eHHbltt 

.II.eTpHTOM H ITOllT'H 11,eJibIMH CTBOpKaMH 6paXHOITO.ll. «o60JIOBbltt KOHfJIOMepaT». 

Co.II.epxrnHHe .II.eTpHTa B HHX ITOCTeITeHHO yMeHbIIIaeTCH KBepxy, H ITOpo.II.a 

ITepeXO.ll.HT B KBap11,eBbltt ITeCllaHHK. AHaJIOflillHaH KapTHHa Ha6Jiro.II.aeTCH B 

CTpOeHHH Maap.II.yCKOtt ITallKH B CTpaTOTHITHlleCKOM paii:oHe ee pacITpOCTpaHe

HHH (Xeii:HcaJiy n .II.p., 1987). 
B rpaHyJioMeTpHlleCKOM COCTaBe (oITpe.II.eJieHHH «ITO KBap11,y», CM. 

A. B. Ka3aKOB, 1957) o6JIOMOllHOro KOMITOHeHTa oTJI02KeHHii: paHHycKoii: 

ITallKH ITpeo6Jia.II.aeT MeJIKOITecllaHaH (0, 1-0,25 MM) <ppak11,HH - 51-77.%. 
CyMMapHoe CO.II.ep2KaHHe MeJIK0- H cpe.II.HeITecllaHbIX (0, 1-0,5 MM) 3epeH B 

ITopo.II.e 87-94% (pnc. 1). 
,' B ITPOCJIOHX paKylllellHHKa CO.II.ep2KHTCH eme OKOJIO 5-9% 3epeH KPYITHO

ITecqaHoii: (0,5-1,0 MM) H rpaBHHHOH (KPYITHee 1,0 MM) pa3MepHOCTeii:; 

OCTaJibHOe ( 1-11%) ITpHXO.ll.HTCH Ha KPYITHOaJieBpHTOBYIO (0,05-0, 1 MM) 

pa3MepHOCTb 3epeH, a llaCTHl.l, pa3MepoM MeHee 0,05 MM OlleHb MaJio. 

,UJIH OTJI02KeHHtt paHHYCKOii: ITallKH xapaKTepHa OTHOCHTeJibHO ITJIOXa51. 

copTHpOBKa 3epeH KBap11,a, oco6eHHO B CJIOHX 6paXHOITO.ll.OBOro paKylllell

HHKa (.II.eTpHTHTa). CTeITeHb copTHpOBKH YJIYlllllaeTCH K BepxaM ITallKH. 

BnoreHHbltt KOMITOHeHT BCTpelleH BO Bcex H3ylleHHbIX rpaHyJioMeTpHlle

CKHX <ppaKl.l,lIHX ITOpO.II.bI paHHyCKOH ITallKH, B 6oJiblllHHCTBe CJiyqaeB ero MaK

CHMaJibHOe KOJIHlleCTBO (oKOJIO 30-50% OT o6mero KOJIHllecTBa .II.eTpHTa B 

ITpo6e) ITpnypolleHo K KPYITHOITecqaHoii: <ppaKl.l,HH. Ha6JIIO.II.aeTCH lleTKaH 

TeH.II.eHl.l,HH K yBeJIHlleHHIO pa3MepHOCTH <poc<paTHOro .II.eTpHTa C yBeJIHlleHHeM 

o6mero KOJIHlleCTBa 6rroreHHOro KOMITOHeHTa B ITpo6e. TaK, B ITpOCJIOHX 

paKylllellHHKa OKOJIO 30% OT o6mero KOJIHlleCTBa .II.eTpHTa KPYITHee ITpe-

06Jia.II.aIOI11,eii: (0,5-1 MM) pa3MepHOCTH. 

CTo cTeITeHrr oKaraHHocrn (pnc. 2) ITpeo6Jia.II.aeT HeoKaTaHHbiii: H cJia6o 

OKaTaHHbIH .II.eTpHT, HO OTHOCHTeJibHO MHOro ITpHcyTCTByeT H OKaTaHHOro 

(OH, 1988). AHaJIOrHllHaH KapTHHa BbI5IBHJiaCb H ITPH H3ylleHHH .II.pyrnx pa3-

pe30B paHHYCKOtt ITallKH (TpH CKBa2KHHbI PaKBepecKoro MecTOp02K.II.eHHH), 

.ll.JIH KOT0pbIX xapaKTepHo OTCyTCTBHe lleTKHX 3aKOHOMepHOCTeii: B pacITpe.II.e

JieHHH pa3HbIX THITOB OKaTaHHOCTH .II.eTpHTa. B paccMaTpHBaeMOM pa3pe3e 

CaKa II B ITepeKpbIBaIOil.l,HX opaCOHCKHX OTJI02KeHHHX ITOllTH BO Bcex cJiyllaHX 

TaK2Ke ITpeo6Jia.II.aIOT HeOKaTaHHbltt n CJia6o OKaTaHHbltt THITbI .II.eTpHTa. 

MHHepaJibHbIH COCTaB paHHyCKHX lI ITepeKpbIBaIOil.l,HX opacoHCKHX OTJI0-

2KeHHH H3ylleH B KPYITHOaJieBpHTOBOH <ppaKl.l,HH (0,05-0, 1 MM) HMMepCHOH

HbIM MeTO.ll.OM (Ta6JIH11,a, pHC. 1). B TH2KeJIOtt <ppaKl.l,HH (ITJIOTHOCTb 6oJiee 

2,98 r/c'!!ii:3) KOJIHllecTBeHHbie COOTHOilleHHH pa3HbIX rpyITIT MHHepaJI0B ITO.ll.

CllHTaHbl ITO MeTO.ll.HKe, ITpe.II.JI02KeHHoii: X. A. BHtt.ll.HHroM (1976). 
B JJefKOH cppaKU.HH ITpeo6Jia.II.aIOI11,HM MHHepaJIOM HBJIHeTCH KB a p u., ero 

co.II.ep2KaHne KoJie6JieTCH B ITpe.II.eJiax 89,0-95,4%. 3epHa KBapu.a cpe.II.Heii: H. 
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xopowefi 0KaTaHH0CTl1 . K BepxaM paHHycK0H rraqK11 cTerreHb oKaTaHirnctii 

3ep eH o6JIOMO'IHOro 1rnapu_a HeCK0JibK0 yBeJII,1q11BaeTCH, a K03qlql11l.l,11eHT 

M0H0MIIHepaJibH0CTH yMeHbwaeTCH. 

n OJI e Bbl e ill II a T bl rrp e,n:cTaBJi e HbI B KOJIHqe cTBe 2,7-9,7%, rrp11qeM 

H a6mo,n:aeTCH II0CTerreHH0e yBeJiw1eH11e 11X co,n:ep)K3Hl1H B rraqKe CHl13Y BBepx. 

3epHa II0JieBblX wrr aT0B BT0pHl!H0 113MeHeHbl, qTo BblpaMeHo B II0MYTHeHHH 

11x cpe,n:HeH qacT11. TTpaKT11qecK11 Ha Bcex 3epHax Ha6mo,n:aeTCH rrpo3paqHaH, 

x opowo Bblpa)KeHHaH p e r e Hepau,110HHaH KaeMKa .III11p11HOH 0K0JI0 0,0 l MM . 

r JI a y KOH 11 T B paHHyCKHX 0TJI0)KeHl151X Ha6mo,n:aeTC51 B Bl1,[(e 0l!eHb 

pe,n:Kl1X 3epeH. B CJI0HX 6pax11ono,n:0Boro paKyweqH11Ka BCTpeqeHbl Kap 6 0 -

Ha T bl B K0Jil1l!eCTBe 6,3 11 4,4%, a TaIOKe e,n:11H11qHbie 3ep1rn B 11 B 11 a -

H 11 Ta. 

XapaKTepHblM ,[(JIH paHHYCKOH rral!Kl1 HBJIHeTCH 0TCYTCTBl1e 6HOTl1Ta B 

JierKoti cppaKu,1111. B TmKeJioH cppaKu,1111 T0Me 06Hapy>1<eHbI Jil1Wb e,n:11HHqHb1e 

e ro JIHCTOqKH. 

Co,n:ep>KaH11e MHHepaJioB B rn.>KeJJou 4>paK1.1,1111 KpynHoaJieBpHTOBOH pa3-

MepHocT11 B paHHyCKl1X 0TJI0)KeHl151X MeHHeTCH B npe,n:eJiax 1,0-4,8%. TaK11e 

BbIC0KHe co,n:ep)l<aH1151 o6ycJIOB.)]eHbI B 0CH0BH0M 0611JI11eM ayT11reHHbIX Kap-

6oHaTOB . 

AyrnreHHb!e Ml1HepaJibl C0CTaBJIHIOT 48,8-99,8% OT BCeH TlJ)l(eJIOH 

cppaKU.1111 . B Hl1MHeH II0JI0Bl1He naLJK11 cpe,n:11 ayT11reHHbIX npeo6Jia,n:aIOT Kap-

6oHaTbI (62,3-99,4%), B Bepx HeH - rr11pHT (98,8-100%). KpoMe BbIWe

Ha3BaHHbIX, B He60JibillOM K0Jil1l!ecrne (0,7-2,2%) np11cyTcTByIOT r11,n:p00Kl1C

JibI MeJie3a . 

Pe,n:Ko BCTpeqaroTCH TaK)!{e ayT11reHHb1e cpocq>aTHbie o6oJIOLJKl1 Ha xopowo 

0KaTaHHbIX 3epHax JieHKOKCeHa, PYTl1Jla, I.1,11pK0Ha, 11JibMeHl1Ta, TypMaJIHHa, 

a TaIOI<e Kp11CTaJIJil1Kl1 ayT11reHHoro aHaTa3a I-Ia 3epHax JieHKOKCeHa. 

GacTOTa BCTpeqaeM0CTl1 cpocq>aTHhlX o6oJIOLJeK Ha 3epHaX pa3HhlX Ml1Hepa

Jl0B BbIWe B Tex l!aCTHX pa3pe3a, B K0T0pb!X He Ha6JIIO,[(aeTCH Kap601-1aTHOH 

1.1,eMeHTau,1111. 

Cpe,n:11 aJIJIOTHreHHOH qaCTl1 THMeJlb!X MirnepaJI0B rrpo3paqHbie (5,6-
40 % ) rrpeo6Jia,n:aroT Ha,[( PYJJ:HbIM11 ( 1,2-14,6 % ) . TTocJie,[(Hl1e rrpe,n:cTaBJieHbI 

11JlbMeHl1T0M 11 JieHKOKCeHOM rrp11 II0CT0HHH0M rrpeo6Jia,[(aHl111 rrepBoro B 

1,7-10,2 pa3a. 

B no,n:cppaKIJ,Hl1 aJIJI0T11reHHhlX rrpo3paqHhlX Ml1HepaJI0B 0CH0BHYIO p0Jib 

11rparoT BeCbMa ycToHqHBbie Ml1HepaJibl (96,7-99,4%). TTpe,n:cTaBJieHbI 0Hl1 

accou11au_11e11 u,11pK'.0Ha-TypMaJI11Ha-pyT11Jia np11 60JibW0M rrpeo6Jia,n:aH1111 u.11p

Korrn ( Ta6JI111.1,a). ,UoJIH Tl1TaH0BbIX Ml1HepaJI0B He npeBbllliaeT 1,2-1,5 % . 
TTpo3paLJHbie Ml1HepaJibl cpe,n:HeH ycrn11q11BOCTl1 rrpe,n:cTaBJieHbl qrnHaTaMl1 

(0,4-2,8 % ) 11 CTaBp0Jil1T0M (0,8-1,5%) . Co,n:epMaHl1e B paHHYCKOH rraqKe 

rpa1-1aT0B 0TH0Cl1TeJibH0 He60JibWOe, X0TH o6bJqHo 01-111 rrp11ypoqeHbI 11MeHH0 

K 6oJiee KpynH03epH11CTbIM 0TJl0)KeHl151M. B03M0)!{H0, qT0 B ,n:aHH0M CJiyqae 

Mb! 11MeeM ,n:eJI0 C TI0CTCe,[(HMeHTal.l,110HHblM11 npou.eccaMl1, B xo,n:e K0T0pbIX 

npo11cxo,n:1-1JI0 pacTBopeH11e rpaHaToB (KJieecMeHT, 1984). BbI3bIBaeT HHTepec 

np11cyTcTB11e CTaBp0JIHTa, KOTOpblH o6biqHo B KaJIJiaBepecKOH CBl1Te rroqT11 He 

BCTpeqaeTCH. ArraT11T 11 ,n:HcTeH oTcyTCTBYIOT. He o6HapyMeHo 11 MaJioycrn11-

l!11BbIX Ml1HepaJI0B. 

CocTaB rpynnbI a y T 11 re H H bl x M 11 Hep a JI o B B 061-1aMeH1111 Ca-

Ka II ,n:oB0JibH0 cBoeo6pa3eH. - TTpeo6Jia,n:aroT cpe,n:11 Hl1X ,n:oJI0M11T, nmc, 

B11B11aHl1T, II11p11T 11 rJiayK0HHT. r11nc 11 Bl1B11aHl1T B 0TJl0)l{eHl151X KaJIJiaBepe

CK0H CBl1Tbl BCTpeqaroTCH pe,n:Ko, II11p11T 11 rJiayK0Hl1T B ,n:aHH0M cJiyqae rrpe,n:

CTaBJieHbl B 66JibilleM K0JI11qecTBe, qeM o6bJqHo B Ka'JIJiaBepecKOH CBl1Te, XOTH 

K0JI11qecTB0 11X yBeJII,rq11BaeTCH B 0CH6BH0M B 0TJl0)!{eHl151X opacOHCKOH rraqK11. 

,UoJIOMl1T, rnnc .H BHBl1aHl1T o6p?3YIOT u.eMeHT - B rropo,n:ax paHHYCKOH 

rraqK11 . KaK 113BeCTH0, ,[(0JI0MHT HBJIHeTCH Hal160Jlee pacnpocTpaHeHHblM 

u,eMeHT11pyrom11M MHHep~JI0M rrecIIaHl1K0B KaJIJittBepecKoH naqKH (OH, TTHp

pyc, 1986), B TO BpeMH KaK rHTIC 11 BHBHaHHT pe,n:K11 B 3THX rropo,n:ax , oco-
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Puc. 1. JlrrTOJJOrll'leCK8l! ll MllHepaJJOrll'!eCJGlll xapa1nepI1CTI1Ka norpaHll'IHblX KeM6po- Op.LI.OBHl(CKllX OTJJO)KeHHI1 pa3pe3a OOHli)l(eHllll CaKa II. 1 - rnayl<oHHTOBb!H nectJaHm< 

2- rpanTOJJHTOBb]H aprHJJJJHT, 3 - nrrpllTI13Hp0B8Hllble JlllH3bl aJJeBpOJJllTa, 4 - KOHKpeUHH aHTpaKOHHTa 11 JlllH3bl MY'IHHCTOro KpeMHllCTOro MaTeprraJJa, 5 - KBapueBbIA 

neC'l8HllK, 6 - aJJeBpOJJllT C npOCJJOl!MH rpanTOJJllTOBbIX aprnJJJ!llTOB, 7 - 6paxrronO,!l.OBbll1 ,!l.eTpllT ll ' nOlJTll ueJJbre CTBOpim, 8 - npocJJOll fJJHHbl, 9 - cpoccpaTH3HpOB3H· 

Hble raJJbKll , 10 - KOC3ll CJJOllCTOCTb, 11 - I<Bapu, 12 - noJJeBbl e lllll3Tbl, 13 - 1<apOOH8Tbl, 14 - 3JJJJOTHreHHble PY.!l.Hble MllHepaJJb[ , 15 - 3JJJJOTHreHHbre np03P3'!Hbl e 
MllHepaJJbl, 16 - CJJ!O,!l.bl, 17 - ayrnreHHble MllHepaJJb[, 18 - HJJbMeHllT, 19 - JJeiiKOKCeH, 20 - UllPKOH, 21 - TypMaJIHH, 22 - PYTllJJ , 23 - THTaHOBbre MHHepaJJb[ , 24 -
9CT8JlbHble MllHepaJJbl (rpaHaTbl, anaTllT, CTaBpOJJllT, .LI.J-!CTeH), 25 - nrrprrT, 26 - rn,l\pOOKHCJibl )KeJJesa , 27 - Kap6oH8Tbl (Tl!)KeJTOH nO,!!.cppaI<UHll)' 28 - 3H3Ta3. 



MunepaJibHblH cocTae Kpynnoro aneepHTa KaJIJiaeepecKHX H TCHTpeCKHX OTJIO}KeHHH, % 

TTaqKH (cBHTbl) u H0Mep rrpo6bl 

MunepaJJbI H ux rpyrrrrhl 
opacol!cKal! (0 1kl0) pattttycKal! (€3-01klR) TCHTpecKal! (£3[S) 

Sa-84-1 I Sa-84-2 I Sa-84-3I Sa-84-4 Sa-84-5I Sa-84-6 I Sa-84-7 I Sa-84-8 I Sa-84-9 Sa-84-10 lsa-84-11 lsa-84-12 

JlerKal! <jJpaKUHll 

Kaapu 94,7 94,0 93,0 96,7 90,0 90,3 89,0 95,4 91,0 93,6 98,0 94,7 
TToJJeBb1e nmaTbl 5,3 6,0 7,0 3,3 9,7 8,0 6,3 4,0 2,7 6,0 2,0 5,3 
fJJayKOHHT CJJe,!l;bl CJ!e.11.bl CJJe,!l;bl 0,7 0,3 0,3 
Kap6onaTbI 0,7 4,4 0,3 6,3 0,4 
MycKOBHT 0,3 
fiHOTHT CJJeJJ.bl CJJeJJ.bl 

Co.11.ep;KaHHe 0CH0BHblX rpyrrrr MHHepaJJ0B B Tl!}KC.'!0ll <jJpaKUHH 

AJJJJOTHreHHhie py.11.Hhle 41,4 25,8 31,2 31,6 11,2 14,6 1,2 6,4 34,4 47,2 41,6 
AJJJJOTHreHHbie rrpo3paqffble 29,2 20,8 22,9 16,6 40,0 33,8 5,6 10,8 0,2 18,6 35,0 17,2 
CJJIO,!l;bl (MyCKOBHT) 2,4 3,0 5,2 1,0 CJJeJJ.bl 0,4 0,6 CJJeJJ.bl 1,4 
AyTureHHbie 27,0 48,4 40,7 51,8 48,8 51,5 93,2 82,4 99,8 46,4 17,8 39,8 

fpyrrrra aJJJJ0THreHHblX PY.11.Hb!X MHHepaJJ0B B TlliKeJJOll <jJpaKUHH 

l1JJbMeHHT 88,9 83,7 82,2 87,7 91,1 82,2 100,0 .62,5 70,9 69,1 61,5 
JieiiKOKCeH 11,1 16,3 17,8 12,3 8,9 17,8 37,5 29,1 30,9 38,5 
MarneTHT CJJeJJ;bl CJJeJJ.bl CJJe.ll.bl CJJeJJ.bl CJJeJJ.bl CJJe,!l;bl 

fpyrrrra aJJJJ0THreHHblX rrpo3paqHbIX MHHepaJJ0B B T!!iKeo'IOH <jJpaKUIIII 
BechMa ycTOii:quable: 

UHpK0H 54,2 57,6 66,9 55,2 94,6 85,8 92,5 85,4 35,2 42,2 40,0 
TypMaJJHH 18,2 22,0 10,7 27,2 1,4 4,4 2,0 11,5 52,4 48,4 38,9 
PYTHJJ 9,4 5,0 4,2 5,0 2,2 4,8 0,5 0,4 1,0 2,2 2,6 
K0PYH.11. 
c<jJeH 
THTaH0Bbie MHHepaJJbl 8,8 10,6 16,2 10,2 1,2 1,2 1,5 1,5 11,0 6,6 16,8 

CpeJJ;HeycTOiiquab1e: 
rpaHaTbl 6,9 9,8 1,5 2,2 0,6 2,8 1,0 0,4 0,2 0,6 
arraTHT 2,5 1,0 0,5 0,2 0,2 0,2 0,6 
CTaBp0JJHT CJ!e.ll.bl 1,0 1,5 0,8 0,2 CJJe,!l;bl 
,!l;HCTeH CJ!e.11.bl 0,6 

MaJJoycTOiiquBbie: 
aMcj>u6oJJbI CJJe,!l;bl 

fpyrrrra ayTureHHbIX MHHepaJJ0B B TlliKeJJOH cj>paKUHH 
TTupuT 83,0 7,0 6,9 98,8 100,0 35,5 5,8 0,6 37,5 41,6 75,4 
fu.11.pooKucJJbI JKeJJe3a 17,0 92,7 100,0 93,1 1,2 CJJe.11.bl 2,2 0,7 3,0 3,5 
AHaTa3 2,0 
Kap6oHaTbI CJJeJJ.bl 62,3 93,5 99,4 59,5 58,4 19,1 
fJJa}'KOHHT cJie,zq,1 <;:JJ!;\IU,J CJieAhl CJJe,!l;bl CJie,!J;bl 



6eHHO HX KOHue1-npau1rn. 3 ,uec b OHH 

pa3BHTbl rrpa KTHqecrrn p a BHOMepHo 

no BceMy pa3pe3y paHHYCKOH naqK H. 

B BepTHKanbHOM pacnpocTpaHe HHH 

,uonoMHTa H rttnca 1rn6mo,uaI-OTCH 

rrpOTHBOII0JIO)KHbie Tei-1,ueHUHH: OTI-10 -

CHTenbHOe I<OnHqecTBO ,UOJIOMHTa 

yBenHqHBaeTCH CBepxy BHH3 , a l<OnH

qecTBO rnrrca - CHH3Y BBep x . 3m 

,uaHHbie xopowo corJiacy10TcH c Ha-

6nI-O,uerrnHMH JI. I1 . fop6yHOBOH 

(1979), KOTOpaH IIOKa3 aJia, qTo rHIIC 

pa3BHT MaKCHManbHO B rropo,ua x , 

I<OHTaKTHpyIOW.HX C ,UH!(THOHeMOBLl

MH apr11nnHTaMH. 

I13 ueMeHTHpy!-OII(HX MHHepaJIOB B 

paHHYCKOH rraqKe rrpncyTcTByeT TaK

)Ke BHBHaHHT. Ha ,'lHcppaKTOrpaMMe 

KOHUeHTpaTa BHBHaHHTa Bbl5!BJie!I 

IIHK, COOTBeTCTBYIOW.HH Me)!<IIJIOC-

K0CTHOMy paccTOHHH!-0 6,96 A, KOTO

poe CBOHCTBeHHO 6opbeB11Ty 

Mga (PO4)2 · 8H2O (BacHJibeB 11 ,up., 

1974)' T. e. MarHe3HaJibHOMy aHaJIO

ry BHBHaHHTa. 

KaK nmc, TaK n BHBHaHHT cqH

TaI-OTCH MHHepaJia ',:IH, o6pa30BaB

ll1HMHC5! B npoueccax rnrrepreHe::ia 

(fop6yHoBa, 1979; Raudsep, 1976). 

Hannqne nx B Cairn II 06bHc1-rneTcH 

TeM, qTO 3TO HCKYCCTBeHH0e o6Ha)Ke

HHe pacrrono2KeHO ,'lOBOJibH0 6 JlH3 KO 

K ecTeCTBeHHOMY Bb!XO,uy rropo,u Ha 

rnHHTe, oTqero H co,uepi!rnT rnrrep

reHHbie MHHepaJihI. TTo3TOMy nerno
pacrnopHMhie MirnepaJibl, KOTOpble 

o6wiHO BblllleJiaqHB3!-0TC5! B rrpouec

ce Bb!BeTpHBaHHH B 06Ha2KeHHHX, 

3,uecb coxpaHHJIHCb. XapaKTepHO, 

qTo OKHCneHHe IIHpHTa 3,UeCb rrpaK

THqecKH He pa3BHBaJIOCb HnH pa3BH

BaJIOCb 0IJeHb CJla0O. 
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PHc. 2. PacnpeJJ.eJieHHe rnnos JJ.eTpHTa 6pa
XH0TI0.ll no 0I<3T3HH0CTH B 0TJI0,KeHHHX KaJI

JiaBepec1<011 CBHTbI pa3pe3 a CaKa II. 
THnbr 01<aTaHHocrn: I - Heo1<aTaHHb111, II -
cJi a6o oKaTaHHbIM, III - oKaTaHHbIH, IV -

xopowo 01rnTaHHbIH. 

TTHpHT B paccMaTpHBaeMOM 06Ha2KeHHH ITO MOpcponorHIJeCKHM npH3Ha

K3M MO)KHO pa3,UeJIHTb Ha TPH rpyrrrrbl: 1) MHKpoKpHCT3JIJlbl H HX arperaTbl 

Ha IIOBepxH0CTH o6noMoqHb!X MHHepaJIOB (KBapua) 11 cpoccpaTHoro ,ueTpHTa; 

2) OT,UenbHbie MenKHe KpHCTaJinbI IIHpHTa , C0H3MepHMbie C 3epHaMH KBapua; 

3) I1HpHTOBbll1 ueMeHT. B OTn02KeHHHX paHHyCKOH rraqKH Ha 3epHax 1rnapua 

H Ha o6JIOMOqHOM ,UeTpHTe BCTpeqaI-OTCH MHKpOKpHCTaJinbI IIHpHTa pa3MepoM 

10-30 MKM H HX arperaTbI. nocne,UHHe o6pa3y!-OT qacT0 MHKpOKOHKpeum1 . 

,UHaMeTpOM ,U0 1 MM, HO npeo6Jia,Ua!-OW.H11 HX pa3Mep 0,25-0,5 MM. MttKpo

KOHKpeUHH xapaKTepH3Y!-OTC5! KOHUeHTpHqecKHM CTpoeHHeM, 5!,UpaMH HX cny
)KaT aJinoxTOHHhie 3epHa KBapua 11 ,ueTpHr 6pax11orro.n. 

OT.nenbHbie KpHCTanJib[ rrHpHTa pa3MepoM .no 1 MM , HHOr.na H 6onhwe, 

06Hapy2KeHbI TOnbKO B o.TJI02KeHHHX opacoHCKOH rratIKH (OH, KannaCTe, 
1988). 3TH KpHCTaJinbl 06brqHo Ky611qecKoro H OKTa::>.npw1ec1<0ro ra611Tyca' 

HHOr.na Ha6nI-O.L(3!-0TC5! 3IIHTaKCHqeCKHe HapaCTaHHH K])HCTaJinOB . B opa

COHCKOH naqKe BCTpeIIeH H TpeTHH MOpcponorHIIeCKHli THIT TIH])HT3 - ueMeHT-
p~A. . . 
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PaHHYCKa5I H opaC05ICKa5I ITa'IKH 0TJIH'Ia!OTC5I TaKiKe pa3Hb!M K0JIH'Ie

CTB0M H MOpq:>OJIOrH'IeCKHMH pa3H0BH}].H0CT5IMH 3epeH rnayK0HHTa·. B paHHY

CKOH ITa'IKe rJiayK0HHT HMeeT orpaHH'IeHH0e pacITp0cTpaHeHHe H ITpe}].CTaB

JieH e}].HHH'IHb!MH CBeTJI0-3eJieHb!MH 0KPYrJib!MH 3epI-IaMH pa3MepoM o6b!lfHO 

MeI-IbIIIe 0,10 MM. B IT0po}].ax opaC05ICKOH ITalfKH BCTpeqaeM0CTb rnayK0HHTa 

BbIIIIe, 3epHa, KaK ITpaBHJI0, TeMH0-3eJieI-Ib!e, pa3MepoM 066JlJHO }].0 I MM, 

HH0r}].a H 60JibIIIe . ,UJI5I 3THX 3epeH xapaKTepHbl JI0ITaCTH0BH}].Ha5I cpopMa H 

pa3BHTHe TpemHH YCb!XaHH5I. 

Ha 3epHax KBapI.J,a H cpoccparnoro }].eTpHTa 6pax110ITO.ll. Ha6JIIO.ll.aeTC5I TaK

iKe BT0pH'IH0e cpoccpaToo6pa30BaHHe B BH}].e IT5ITeH H IIJieH0K, a TaKiKe BT0-

pH'IH0e o6pa30BaHHe KBapI.J,a Ha IT0BepXH0CTH o6JIOMOlfHb!X 3epeH KBapu:a. 

B HT0re rrpoBe}].eHHb!X HCCJie}].oBaHHH M0)KH0 CKa3aTb, 'ITO paHHYCKa5I 

ITa'IKa B CeBepo-BOCTO'IHOH 3CTOHHH 3aHHMaeT B KaJIJiaBepecKOH CBHTe TO 

)Ke IT0JIO)KeHHe, 'ITO H MaapJ].yCKa5I rraqKa Ha 3aITa}].e 3CTOHHH. B JIHT0JI0rH

qecK0M crpoeHHH paHHYCKOH (KaK H Maap.ll.yCKOH) ITalfKH BbT}].eJI5IIOTC5I }].Ba 

U:HKJIHTa C lfeTKOH rpam1I.J,eH pa3MbTJ3a B 0CH0BaHHH. O6a I.J,HKJIHTa HalfH

HaIOTC5I «o60JIOBbIM K0HrJI0MepaT0M», T. e. o6HJI6Hb!M CK0ITJieHHeM 6HTOH 

paKyIIIH H }].eTpHTa cpoccpaTHbIX 6e33aMKOBb!X 6paXHOITO}]. B pa3H03epHHCT0M 

KBapI.J,eB0M ITeCKe, IT0CTeITeHH0 ITepeX0.ll.5IIUeM B MeJIK03epHHCTb!H ITeC0K C 

6oJiee pe}].KHM }].eTpHT0M, a MeCTaMH H C ITp0CJI05IMH rparrT0JIHT0BbIX aprHJI

JIHT0B. HHiKHHH I.J,HKJIHT B paHHYCKOH rralfKe HeCK0JibK0 C0KpameH sa ClfeT 

CBOeH BepxHeH 6oJiee MeJIK03epHHCTOH lfaCTH, a rrp0.ll.0JiiKeHHeM BepxHero 

I.J,HKJIHTa 5IBJI5IIOTC5I rreclfaHb!e aJieBpHTbl C .ll.0B0JTbH0 MH0r0lfHCJTeHHbIMH ITpo

CJT05IMH rparrT0JIHT0BblX aprHJIJIHT0B, OTHOCHMbie Y)Ke K opaC05ICKOH ITa'IKe. 

KaK Jl.JIH Maap.ll.yCKOH, TaK 11 paHHYCKOH ITa'IeK xapaKTepHa sHalfHTeJibHaH 

JIHT0JT0rHlfeCKa5I H3MeHlfHB0CTb ITO JiaTepaJTH. 

OCHOBHbIMH 0TJIH'IH5IMH paHHYCKOH rra'IKH OT Maap.ll.yCKOH 5IBJ15IIOTC5I 

6oJiee KPYITHbIH rpaHyJioMeTpH'IeCKHH C0CTaB 11 MeHbIIIa5I CTerreHb copTH

p0BKH KJiaCT0reHH0ro K0MII0HeHTa B HHiKHHX lfaCT5IX I.J,HKJIHT0B, T. e. B rrpo

CJ105IX «o6oJIOBOro K0HrJI0MepaTa», a TaK)Ke 0TCYTCTBHe B HHX u:eJibIX CTB0 -

poK (xorn Hepe.ll.KH 11x KPYIIHbie o6JIOMKH) . B paHHycKoH rra'!Ke BCTpe

'IaIOTCH cpparMeHTbl B 0CH0BH0M T0JTCT0CTeHHbTX K0pH'IHeBoro I.J,BeTa CTB0p0K, 

K0T0pbie JTY'IIIIe 0KaTaHbl, lfeM Maap}].yc1rne. CTerreHb copTHp0BKH cpparMeH 

T0B CTB0p0K ITO pasMepaM xyiKe, BCTpeqaJOTC5I o6JIOMKH pa3HOH BeJIHlfHHbl. 

ITo IT0CJie}].I-IeMy ITpH3HaKy paHHYCKa5I ITalfKa lfeTK0 0TJIHlfaeTC5I OT cyypHbTrHC

KOH, B KOTOpOH }].eTpHT xop0III0 0TC0pTHp0BaH 11 ITO KpyIIH0CTH He rrpeBbl

IIIaeT 2-3 MM, B TO BpeMH KaK B paI-IHYCKOH ITalfKe pa3Mep cpparMeHTOB 

}].ocrnraeT I CM. 
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Heljo HEINSALU, Tiia KUR VITS,-Tonis OJA 

I Tiocr ynttJTa B pe,l\aKUHIO 
14N 1990 

RANNU KIHISTIKU (e3- 0 1hl R) STRATOTOOPSE SAKA II PALJANDI 
(KIRDE-EESTI) LABILOIKE LITOLOOGILIS-MINERALOOGILINE 

ISELOOMUSTUS 

Saka paljandis on uuritud Tsitre (e3ls) , Kal! avere (e3-01hl) ja Tiirisa lu (0/r) 
kihistu kivimeid. Kalla vere kihis tus on esind atud Ran nu (RJ ja Orasoj a . (0) kihistikud. 
Rannu kihistik koosneb kahest tsiikliidist, mis molemad a!gav ad brahhiopoodide fr ag
mentide kuhj ega eritera!ise suhte!iselt j ii meda kva rts lii va (kivi) sees, nn. ooboluskonglo
mera adiga . Kvartsi terad e su urus, samuti ka detriidi hulk iilespoole vii heneb, kohati ilmu
vad graptoliitargilliidi (diktiioneemaki!da) va hekihid . Rannu kihistiku iilemise ts iikli_i_di 
loogiliseks j ii tkuks iilespoole on Orasoj a kihistiku kva rtsa leu riidid sagedaste graptol11t
argilliidi vahekihtidega . Rannu kihistiku kivimid on va ld av alt monominera alsed kvarts
liivad , Orasoja kihistiku omad aga kvartsaleuriidid . Rannu kihis tiku «ooboluskonglome
raadi» vahekihtides kuu!ub kiv imi t moodustavate mineraa lidc hu! ka ka oobo!uskarpide 
fosfa atminera al. Raske fr akts iooni allo t igeensed liibipaistvad mineraalid on es indatud 
tsirkooni-turma!iini-rutiili koos!usega, mil les va ld ava ks on ts irkoon. 

Heljo HEINSALU, Tiia KURVITS and Tanis OJA 

LITHOLOGIC-MINERALOGICAL CHARACTERISTICS 
OF THE STRATOTYPICAL SECTION OF THE . RAN NU MEMBER (e3-01hiR) 

AT SAKA II , NORTH-EAST ESTONIA 

The Tsitre (e3ts ), Kallavere (€3- 0 1/l i) , and Tiirisalu (0 1fr ) Form ations were studied 
at Saka, North-East Estoni a. The Kall av~re Fo rma t ion, in turn, is subdi vided into the 
Rannu (R) and Orasoj a (0) Members. The Rannu Member cons ists of two cycles, which 
both start with the accumulation of brachiopod fra gments in vari g rained re la tive ly 
coarse quartzose sandstone, the so-ca lled Obo.l us conglomerate (Fig. I). The size of 
quartz grains and the amount of d<dri tus decrease upwa rds in the section, in places 
graptolitic argil!ite (Dictyonema shale) interla yers appear. Higher the upper cycle of the 
Rannu Member continues as quartz siltstone of the Orasoja Member with frequent inter
layers of argillite. Rocks of the Rannu Member are mos tly represented by monomineralic 
quartzose sands or weakly cemented sandstones, those of the Orasoja Member by 
quartzose siltstones. The main mineral components of the Obolus con glomerate layers 
of the Rannu Member are detrital quartz and biogenic debris of inarticulate brachiopods. 
Allothigenous transparent heavy minerals are representeq by zircon-tourmaline-rutilc 
;iss.ociatiol) dominated by zircon (Fig. I; Table) . · 
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