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YK 551.733.114552.51+549(474.2)
Xeavo XEUHCAJIY, Tuiia KYPBHTC, Teinuc Of

JIMTOJIOTO-MUHEPAJIOTUYECKASI XAPAKTEPUCTHKA CTPATO-
TUMMHYECKOI'O PASBPE3A PAHHYCKOM MAYKH (€;—0, kIR) B
CAKA II, CEBEPO-BOCTOYHAS 3CTOHHUSA

Pannyckasi mauka c/jaraet HHXKHIOIO 4acTh KaJjsaBepeckoii cBuUTH B Ce-
Bepo-Bocrouno#t Scronun (XeitHcanay, 1987). o BBIIeJEHHST ee B COCTaBe.
KaJuaBepeckolt cBuThl (Xeftncaay, 1981) cOOTBETCTBYIOIIHE OTJIOXKEHHUS
OTHOCHJIM HJIH K MaapAyCKOH mauke B MepBOHAuYaJbHOM ee o6beme (Miowopu-
cenm, 1958a, 6; 1960), unu k cyypiiniruckoit nauke (Loog, 1964; Jloor, Kusu-
msrd, 1968). T. H. HaseigoBa u L. JI. Toapamreitn (1960) BrAOUYHIN HX B
T.H. HHXKHHH TODH3OHT BEPXHEro IHKJA MaKepOPTCKOro OCaJKOHAKOMJEHHS,
a JI. E. TTomoB u K. K. Xazanosuu (1985; OnopHbsle pa3pessi..., 1989) — B
BUXYJ/JACKYIO MUKy JlaXeMaacKOH CBHUTHI.

Brigenenne paHHyCKOH maukw mpec/ieiyeT IeJb OTAENHTb OT CyypHBITH-
CKOH MauykW ee BOCTOUHYIO UacTh (K BOCTOKY ot I. Kynna), Jutosornuecku
3HAYUTEJBHO OTJIHYAIOLIYIOCS OT 3anagHol. TeM caMbIM cyypHBIrMCKas aukKa
BMellaeT B ceGsi IUTOJOTHUECKH OTHOCHTEJIbHO OLHOPOJHEIE JeTPHTOBLIE Iec-
YAHHKH (T.H. LIETPUTOBBIH CJIOH) M MO COLEPXKAHHIO COOTBETCTBYET CTATyCY
Jutoctpaturpaduyeckoit eqnHunbl (nmauku). OTAeNeHHAs Ke OT Hee BOCTOY-
Hasl 4acTb — pPaHHYCKas MNayka — [0 o6LieMy JHTOJOTHYeCKOMY OOJHKY
SIBJISCTCS aHaJOrOM MaapJycKoil maukd B 3amaHoOH IDCTOHHH.

CrpaToTHIIOM paHHYCKOH MAuKW Tpenjaraercs paspe3 obnaxenus Caxa
I, pacnosokeHHOTO B TpaHlIee IVyOOKOBOJAHOTO BhLINYyCKA KaHAJIM3alHOH-
Hoft Tpaccel r. Koxr/ia-fIpBe, NpakKTHUECKH Ha TJIHHTE.

Ha BocTOUHO cTeHKe TpaHIIed 06HAXKAIOTCS CHU3Y BBEPX CJIOH B CJIEAYIO-
el mocseqoBaTeabHOCTH (puc. 1).

Trckpeckas cBuTa (Gifs)

Ciuo#t 1 (0,40 M) — mecuaHHK KBapLEBBIl MeJKO3EPHHCTHIA HJH aleBPOJHT KPYNHO3ep-
HHCTHIl, TIpA3HO-6eJbli, ¢ MPOCHOAMH CBETJIO-3€JEHOH aJeBPHTOBOM
TJIHHBL.

Tcurpeckasa cBHTa (Ests)

Caoit 2 (0,10 M) — ayeBpOJHT KBapueBblll (HJH [ECYAHHK MEJKO3EPHHCTHI), XOPOLIO
OTCOPTHPOBAHHBIH, CBETJIO-Cephlil. BeTpeuaercst uepHbIH AETPHT, a pel-
KO M IOYTH LieJible CTBODKH TOHKOCTEHHBIX GpaxHomoj, (HeompelesHMBbIE
10 poma oGosupel). Ha6aomaioTcs MeJKHe JHCTOUKH CJ/IOMbL.

Cuoit 3 (0,15 M) — uepeJoBaHHe KODHUHEBOH aJIeBPHTOBOH IJIHHBI H CBETJIO-CEPOrO KBap-
LIeBOr0  aJIeBPOJIHTA.
Cooii 4 (0,25 M) — necuaHHK KBapLeBblil MeJKO3ePHHCTHII, CBeTJO-cepbiil. Yacto Berpeua-

eTCsl MPEeHMYIIEeCTBEHHO MeJKHH YepHBIH JeTPHT H peAKO — MOYTH Iie-
Jible CTBODKH 6e33aMKOBBIX GpPaxXHOMOJ.

Ciaoit 5 (0,10—0,12 M) — uepenoBaHHe KODHUHEBOH TIJIHHBI H a/JIeBDHTOBOIO MEJIKO3€DHHC-
TOrO MEeCYaHHKAa, aHaJIOTHYHO CJIOI0 3.

Brilte o peskoMmy, cjerka BOJIHHCTOMY KOHTAKTY CJEAYIOT TPH IAuKH.
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Pannyckaanauka kannaBépeckokr CBHTH (E:—O0kIR)

Cuioft 6 (0,10—0,15 M) — GpaxMONOAOBLI PAKYLIEUHHK (BeTpHTHT), NpeACTABMASIOWAN cOBOf
CKOIIeHHe NPEUMYLUIECTBEHHO TOJCTOCTEHHHIX XOPOUIO OKATAHHBIX TeM-
HOLUBETHBIX (ParMeHTOB (e33aMKOBHIX GpaxXHONOJ DasHOLO pPasMmepa,
cpeau xortopeix omnpefenennl U. Ilyypa Ungula ingrica (Eichwald) u
Schmidtites celatus (Volb.). Ilesste CTBOPKH IpaKTHUECKH He BCTpe-
HaioTed WM Kpaldde pefkH. Bmemaomuit KBapUEBHIA NECYaHHK PasHoO-,
NPEHMYIIeCTBEHHO MeJIKO- M CpellHe3epPHHCThIH. 3epHa KBapla B OCHOB-
HOM Xopouo oxkaTaHbl. KosuyecTso 06J0MKOB OpaxHOHOL B TOPOAE
oxoso 50—55%, ux Gosbmie B OCHOBAHHH CJOS, TAE OHH MapKHPYIOT
KOCYIO CJIONCTOCTh, B BepxHe#l uYacTH -MeJKHH MAeTPHT paccesiH GoJee
HIH MeHee PaBHOMEPHO.

Caoft 7 (0,40 M) — -yepejloBaHHe KENTOBATO-CEPOTO MEJKO3EPHHCTOrO KBapUeBOro Mecua-
HHKA C LETPHTOM GPaxHONOA H HecKOJbKO GoJiee KPYMHOTO cpelHe- H
MEeJIKO3€PHHCTOrO, 6oJiee KeJTOTr0 IO UBETY NeCUaHHKA, MOBTOPSIONIE-
rocsi JBAamAH. YYacTKAMH 5TH NeCYaHWKH PA3HOH 3epHHCTOCTH H
- OKpack# pa3fie/ieHH BHIKIHHHBAIOIUMHCS TOHKHMH NPOCJOSIMH KOpHY-
HEBOH aJIEBPHTOBOH IVIHHBL, HO OGBIYUHO MEepPexol MeXXJy HHMH NOCTEeNeH-
Hpid. Ha HeGoablioM yuacTke OGHaXKeHHS NPOCJOH KODHUHEBOH IVIHHHL

‘ 3ajleraeT BHYTPH JHH3bI QOOralleHHOro JeTPHTOM OpaxHONOJ mecuaHuKa.

Caoit 8 (0,40—0,45 M) — GpPaxXHONOJOBEI paKylleuHHK (IETPHTHT): OGJOMKH GPaXHOHOZA
TEMHOLBETHBIE, NPEHMYILIECTBEHHO TOJCTOCTEHHHX cTBOpoK Ungula
ingrica, XOpowO OKaTaHBl U PA3HOrO pasMepa, HO HeJikle CTBOPKH HpakK-
THYeCKH He BCTpedaioTca. Huxuas TpeThb cjod, Haubojee Goratas AeT-
PHTOM, KOCOCJIOHCTAsl, BHIAENSETCs GOJee TEMHO-cepOH OKpAcKoH H
OUeHb PE3KOH, IOYTH TOPH3OHTAJBbHOH HJIH CAa6OBOJHUCTOR HHXKHEH
rpaHuLefi. .

Coofi 9 (0,35—0,40 M)- — necox-nmecuaHuk, KBapleBHIH, JKeJITOBATO-CEDOBATHIH, MeJNKO3ep-
HucTHH. B HuxHuX 0,2 M c10s BHIHA YeTKasi KOcas CJOHCTOCTh, o6ye-
JIOBJIEHHAsl PACHOJOXKEHHEeM TeMHOro jJeTpura Opaxuonoi. IlocreneHno
KBepXy KOcas CJOHCTOCTb CXOJAHMT Ha HET IPH OJNHOBDEMEHHOM YyMeHb-

- . IIeHHH COREp:KaHHUst JeTPHTA ¥ DPABHOMEPHOM ero pacceHBaHHH B MOPO-

' ne. KoanuecTBO GpaxHOMONOBOrO - HETPHTA ONSATh YBejHuHBaerca B
BEPXHHX:D cM cJOsl, KOTOpble BHIAEJAIOTCS OOJiee TeMHOH OKpacKoH
- HOPOJHL. .

Canoit 10 (0,50 M) — mecok HJIM IECUAHHK cJT1a00 clLleMEHTHPOBAHHBIHA, KBapIeBHIH, XKeITOBATO-
CephIfl, MeJKO3eDHHCTHIH, ¢ XOpOIIO OKATAaHHHIM JeTPHTOM GpPaxuomof.
IpocaexuBaeTcss rpynna TOHKHX HEACHO BHIPAXKEHHHIX HaKJOHHHIX,
06orallleHHEIX YepHBIM: OPraHWYecKHM BelIeCTBOM ' CJIOHKOB, a TaKke
HECKOJIBKO ¢J1a60 BHIPaKEHHBIX BEIKJHHHBAIOWHXCA CJIOUKOB H3 MEJKOro
TeMHOro JeTpHTa GpaxuONOL.

Paunyckas mauka nepekphiBaeTcsl OTJIOMKEHHSIME OPacOsiCKOil Naukd, apeas paclnpocrpa-
HeHHs KOTOpOH (KaKk M pPaHHYCKOH NMaukH) NPHYpOYeH K BOCTOYHOH noJoBHue CeBepHO#
Scronun. OCHOBHBIM KPHTepHEM IPOBeNeHHS TPAHHUIL MeXAY NAauKaMH ABJAAETCS H3MEHEHHe
rPaHyJIOMeTPHUECKOrO cocTaBa 00JOMOUHOro KBapia (pmc. 1).

Opacosickasa mauka (0,k0)

Cunoit 11 (0,90-—1,00 M) — aneBpPOJIKT, KBAPLEBbIH, KPYNHO3EPHHCTHIA, MecyaHblf, KeJaToBa-
* TO-cepOBaThHIl, B HHXKHeH YacTH ¢ HPHMeChl0 MEJKONECYAHEIX 3epeH.
HabimogaoTcss yactble, OueHb TOHKHe (MHJIHMETPOBHE) cjaboBOJ-
HHUCTHIE MJIK TODH3OHTAJbHbIE CJOHKH TEMHOTO apTHJNKTA, ABA H3 KOTO-
PBIX uMeioT MOMmHOCTL | cM. B ocHOBaHHE €708 ecTh Ipynma OueHb
TOHKHX, TO BHIKJHHHBAIOIIKXCS, TO MOABJAKIMIAXCA CJOHKOB apruJInTa,
H3 KOTOPBIX BBHIIEDIKAHHBEIM HBJSETCH CaMBIii HHXHHH 2-MHJIIHMeTpO-

BB NPOCJIOH. )
Curoit 12 (0,85 M) — aJjeBpOJHT, recuanblfl, KBapueBHi, JXenTOBaTO-cepriii. B BepxHeil mosio-
. . BHHe .CJIOS1 peJlKHe, HEeSCHO BHIPAXKEHHBE, B OCHOBHOM I'OPH30HTAJBLHBIE
CJIOfIKM TEMHOI'O apruyinTta. B uumxkHeldl mosoBuHe HX GOJbie, OHH BOJ-
HHCTHIE, YYAaCTKaMH BBHIKJIHHHBAIOTCS, YaCTO OHH PacmojaraiTcs Trpym-
IaMH U3 HEeCKOJbKHX.cJOHKoB. HamGosee mowmeit npocnoit (0,5 cm)
Tpoc/eXHBaeTC B OCHOBAHHH ONMCHIBaeMOro cJjosi. HO 9TH TeMHHIE
CJTIOHKH ellle He ABJSIOTCS IPANTOJHTOBHIME aPTHI/IHTAMH, OCHOBHOR HX
KOMIIOHEHT — Te e KBaplieBble ~3epHa aJIeBDHTOBOH pa3sMepHOCTH,
NOBEPXHOCTH KOTOPHIX OKpallena B UYepHHH LBeT oGOramieHHEIM Opra-

HHKOH HJHCTBIM MATEPHAJIOM.
Cuoit 13. (0,10 M) — aneppoMHT, meCUanmll, KBApIEBH, CepORATO-KeJITOBATHI, yJacTKaMH
(Bcero 8—10) ¢ TOHKHMH . (L0 HECKOLKHX. MHJIIUMETPOB) TOPH3OHTAJb-
HEIMH WJH CcJ1260BOJIHHCTEIMH NPOCJAOSIMH TEMHOTO TPAaflTONMTOBOTO

APrUJJATA,



Croit 14 (0,25 M) — ajleBpONHT, NecuaHblll, KBAPUEBHI, OT CEPOBATO-KENTOBATOrO B HiKHek
4acTH CJ10s A0 PKABOTO H TeMHO-CEPOro B camoil Bepxuelt uactu, Bua-
HBl [Ba NIPOCJIOSl APrHJIJIHTA MOLIHOCTBIO 3 H 5 CM, IpHYeM B moOcJel-
HeM, B CBOIO Ouepeflb, HaOMIOAAIOTCS TOHKHE CJOHKH CBETJIOTO afieB-
puTa.
Toonceckas mavka TtwopHcadyckolt cBute (0Tl)

2 35 M — rpanTO/NHTOBEI apru/HT (AHKTHOHEMOBBHIH ciaHen), TeMHO-KOpHUHeBEIE. JleTalb-
HOe ONHCAHHE 3aTPYJAHEHO, NOCKOJBKY II0 BCell TOJe aprH/UIMTOB B
OGHA)KeHHH TedueT BOJAa. B OCHOBaHHH TOAHIM apTHJJATA BHAHHI NPO-
CJIOH aJIeBPOJHTA MOUIHOCThIO B HECKOJbKO MHJIIHMETPOB, a B cpefHelt
4acTH ee NPOCJIOH MOUIHOCTbIO B HECKOJLKO CAHTHMETPOB H3 KOHKpeHHi
AHTPAKOHHTZ H CBETJIOTO PHIXJIOro KPEeMHHCTOrOo MaTtepHana. IlpocJsiou
NHDHTH3HPOBAHHOTO aNeBPOJIMTa MOHMIHOCTBIO 5 H 2 €M mpocnexuBa-
10TCsl coOTBeTCcTBeHHO Ha 0,5 u 0,6 M BbIlE HMXKHeH TPaHHIB NMayKH.

KpurtepueM AAs nposefieHusi FPAHUIBI MEXKAY OPACOSCKOH U TOOJCECKOM
HavykaMu sBJasercs npeoGiajanue B KOHKDPETHOM pa3pese aJjeBPOJHTOB B
OPAaCOACKOH M apTUJJIHTOB B TOOJICECKOH HauKe.

TakuM o6pa3oM, paHHycKas Iauka OpelcTaBjleHa AByMs LHUK/IHTAMH, B
OCHOBAaHUH KOTODHIX MO pe3KOH HIKHeHd TIpaHHIEe 3ajieraeT HacCHICHHBH
JETPUTOM U NMOYTH IeJBIMH CTBOPKAaMU Opaxuonoj, «060J0BbIH KOHTIOMEpaT».
CozepxaHue JeTPUTAa B HUX MOCTENEHHO YMeHbIIaeTcs KBepXy, M Hopoja
IepeXOJUT B KBapueBhlfl mecuaHuK. AHaJjoruyHasi KapTuHa HaObJd0AaeTCa B
CTPOEHHH MaapLycKofi MAuKH B CTPATOTUNHYECKOM paifioHe ee pacmpocTpaHe-
uus (Xeitncany u ap., 1987).

B rpanyjomerpuyeckoM cocTaBe (OmpeleNeHHS <HO KBapmy», CM.

A. B. Kaszakos, 1957) 06JIOMOYHOr0 KOMIIOHEHTa OTJOXKEHHH paHHYCKOH
nauku npeobaanaer menkonecuanas (0,1-—0,25 mm) dpakunusg — 51—77%.
CyMMapHoe cofiepxaHHe MeJKG- H CpefHelecyaHbix (01 —~0,5 MM) 3epeH B
nopoae 87—94% (puc. 1).
. B IPOCJIOAX PAKYIICYHHKA CONEPKHUTCA ele OKOJIO 5—9% sepen KPYmIHO-
necuano#t (0,5—1,0 MmM) u rpasuitHoli (xpymHee 1,0 MM) pasmepHOCTelH;
ocrajdbHoe (1—11%) npuxomutcss Ha kpynHoasesputoByio (0,05—0,1 mm)
pasMepHOCTh 3epeH, a FacTuil pasmepom MeHee 0,05 MM oueHb MaJo.

JLJIs- OTNI0KeHUN paHHYCKOH NAUKH XapakTepHa OTHOCHTEJbHO IJIOXad.
COPTHPOBKA 3epeH KBapiia, 0cofeHHO B cJOsiX OPaxuONOJOBOrO pakKyiley-
HHKa (Aerpututa). CTemeHb COPTHPOBKH YJAyullIaeTcss K BepXaM NauKH,

ByorenHnli KOMIOHEHT BCTpeueH BO BCeX H3YUCHHBIX TpaHyJoMeTpHUe-
CKHX (paKUHUsiX NOPOJE PAHHYCKON NaUKH, B GOJbIIHHCTBE CJHyYaeB ero Mak-
cHMaJbHoe KosiudecTBO (okoso 30—509Y or obuiero KosuuecTBa ZeTpUTA B
npo6e) npuypoueHo K KpynHomecuaHoii. ¢pakuuu. Habaomaercs uerkas
TeHIEeHIHs K YBeJHUEHHUIO pa3MepHocTH GochaTHOTO AeTPHTA C YBeJIHYEHHEM
ofiero koJudyecTBa -GHOTeHHOr0 KOMIOHeHTa B 1npobe. Tak, B mpociosix
pakymweunuka oxoso 30% or ofmero KoJHYeCTBa JETPHUTA KPyIHee mpe-
obsagaroones (0,5—1 MM) pasMepHOCTH.

ITo creneHn okataHHOCTH (pHC. 2) mpeobsajaeT HeoKaTaHHHIH # cJaa6o
OK4TaHHBI# JETPUT, HO OTHOCHTEJbHO MHOTO MPHUCYTCTBYeT H OKATaHHOTO
(Os1, 1988). Anasnoruunas KapTHHA BBISIBHJIACH U IIPH H3yUEHUH APYTHUX pas-
Pe30B PaHHYCKOH maukd (TPH CKBaxKWHB PaKBepeCcKOro MeCTOPOKIEHHs),
IJISl KOTOPBIX XapaKTePHO OTCYTCTBHE UETKHX 3aKOHOMepHOCTell B pacrpele-
JIEHHH Da3HBIX THIOB OKaTaHHOCTH JeTPHTA. B paccmaTpuBaeMOM paspese
Caka Il B nepekpbIBaIOIIHX OPACOSICKHX OTJIOXKEHHSX MOUTH BO BCEX CAYYAAX
Takxke npeob/afaoT HEOKATAHHEIN K ¢Ja6o OKATAHHBIA THUIH JETPHUTA.

MunepanpHblfl COCTaB PAHHYCKHX W MEPEKPHIBAIOUINX OPACOSCKHX OTJIO-
JKEeHHH HM3y4eH B KpymHoaseBpuTOBOH ¢(pakuun (0,05—0,1 MM) mMMepcHOH-
HEIM MeToZoM (Tabmuna, puc. 1). B Tsikenoft ¢pakuuu - (maoTHocTh 6oJee
2,98 rfcM3) Ko/NHUeCTBEHHBIE COOTHOUIEHHSI DA3HBIX TPYIN MHHEPAJOB MOJ-
CUMTaHH 1O MeToAuKe, npexnoxennod X. A. Buitnunrom (1976).

B nerkoil ¢gpaxumm npeobiafaiomiiM MHHEpPAJIOM SIBJSIETCS KB ap Il, ero
cojepxanne Kojaebsercs B npepenax 89,0—95,4%. 3epHa KBapua cpeliHei u.
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Xopouwe# oxaranHocTu. K Bepxam paHHyCKOH Mmauki CTeNeHb OKaTaHHOCTH
3epeH O00JIOMOYHOrO KBapla HECKOJNbKO YBEJIMYHBAETCS, a KO3(P(PUIHEHT
MOHOMHHEDPAJNBHOCTH YMEHbIIAETCH.

[Tonesbie mwmnmaThs npeiacraBiedsl B Koauuectse 2,7—9,7%, npuuem
Ha6JI0/1aeTCsl IOCTeNeHHOe YBeJHUIeH)Ee HX COePKAHUS B TaUKe CHH3Y BBEPX.
3epHa noJ/ieBbIX LINATOB BTOPHYHO H3MEHEHbI, YTO BLIPAXKEHO B MOMYTHEHHH
ux cpeanedt yactu. IlpakTuueckn Ha Bcex sepHax Ha6JiroJaeTcst Mpo3pavyHas,
XOpOLIO BbIpakeHHast PereHepalHOHHasT KaeMKa IHpHHOi 0koso 0,01 mM.

NayKoHUT B PaHHYCKHX OTJIOXKEHHsX HaOJI0faeTcss B BHAE OYeHb
pelikux seped. B c/1osx 6paxuonosoBoro pakyueuHinka BCTPeYeHbl Kap 60 -
HaTbl B KoJuuectBe 6,3 u 4,4%, a Takke eIMHHUYHBIE 3ePHA BHBHA -
HHUTA.

XapakTepHbIM A/ PAHHYCKOH MNAuKH sIBJSIeTCS] OTCYTCTBHEe GHOTHTA B
JIerkoil ¢pakuuu. B Take10d dpakuun Toxke 0OGHADPYIKEHB! JHUIIb €AHHHUHbIE
€ro JIMCTOUKH.,

Conep:kaHne MHHEDPAJIOB B TAMENOH (GpPaKUHM KPYIHOAJEBPHUTOBOH pas-
MEPHOCTH B PAaHHYCKHX OTJOXKEHHUsX MeHsiercs B npeneaax 1,0—4,8%. Takue
BBICOKHE COJepKaHHus 00YyCJOBJEHB B OCHOBHOM OOHWJ/IHEM ayTHT€HHBIX Kap-
6oHaTOB.

Ayrurennsle MuHepaJbl cocraBiasior 48,8—99,8% or Bcell TaXKeJOH
bpakuuu. B HUKHEeH MOJOBHHE NMAYKH CPedH ayTHIEHHBIX mpeo6/afaloT Kap-
Gonatnl (62,3—99,4% ), B Bepxueit — nupur (98,8—100% ). Kpome Brime-
Ha3BaHHbIX, B HeOOo/MbmOM KosudecTBe (0,7—2,2% ) npHCyTCTBYIOT THIPOOKHC-
JIBL KeJgesa. i

Pelko BcTpeualoTcs Tak:ke ayTurerHsle hocharHbie 060J0UKH Ha XOPOILIO
OKATaHHBIX 3epHaX JeHKoKCeHa, PyTH/Ja, HUPKOHA, HJIbMEHHTA, TypPMaJHHa,
a Takxke KPHCTAJJIMKH ayTUTeHHOTO aHarasa Ha 3epHax JeHKOKCeHaA.
Hacrora BerpeuaemocTn (ocdaTHEIX 060J0UeK Ha 3€pHAX PA3HBIX MHHEpa-
JIOB BBIIIE B Te€X YaCTSX paspesa, B KOTOPHIX He Habusiofaercsa KapOoHATHOH
LeMEHTaIHH.

Cpenn a/IOTHreHHOH YacTH TSXKeJbIX MHHEpaJdoB mpo3pauHble (5,6—
40% ) npeo6uranator Hax pyaubiMu (1,2—14,6% ). [TocaenHne npeacTaBJ/eHl
HJIbMEHUTOM M JEeHKOKCEHOM IpH IMOCTOSHHOM INpeo6JafaHul MepBOro B
1,7—10,2 pasa.

B noxgpakuyuu asJoTHIeHHBIX NIPO3pauHbIX MHHEPAJOB OCHOBHYIO DOJIb
HIpaIOT BecbMa ycToHuuBBle MuHepaJssl (96,7—99,4%). [IpeacraBiaensl oHu
accoupanyes NUpKoHa-TypMaJJuHa-pyTHIa IpHu 60JbLIIOM IpeobJJajaHuy LHP-
KoHa (ra6suua). dossi THTAHOBBIX MUHepaJsioB He npesbimaer 1,2—1,5%.

[Ipospaunble MHHEpaJbl cCPeHEH YCTOHNUHBOCTH MpeACTaBJIEHbl I'paHATAMH
(0,4—2,8%) u craBpoaurom (0,8—1,5% ). Comep:kaHue B paHHYCKOH Mmauke
IPAHATOB OTHOCHTE/IbHO He6GOJbLIOE, XOTS OOBIYHO OHH NMPHYPOYEHBI HMEHHO
K 0OoJsiee KPYyIHO3EPHUCTBIM OTJIOXKEHHsIM. B0o3MOKHO, 4TO B LaHHOM CJlydyae
MBl HMEEM JIeJI0 C IOCTCeJMMEHTAallHOHHBIMH I[POLleCCaAMH, B XOJe KOTOPBIX
npoucxoauso pacrBopenue rpanaros (Kieecment, 1984). BrisbiBaeT untepec
IOPHCYTCTBHE CTABPOJIHTA, KOTOPHIH 0OBIUHO B KaJ//J1aBepecKOH CBUTE NMOYTH He
BCTpeyaeTcs. AnaTuT W JUCTEH OTCYTCTBYIOT. He o6HapykKeHO u MaJOyCTOH-
YHBBIX MHHEPAJOB.

CocraB rpynnsl ayTHTEeHHBIX MHUHepaJoB B obHaxenuun Ca-
kKa II moBosbHO cBoeo6paseH. Ilpeo6aamaroT cpeid HHX HOJOMHT, THIC,
BHBHAHHT, NUPUT U TJIAYKOHHUT. ['MIIC U BUBHAHHUT B OTJOXKEHHUSX KaJjJjaBepe-
CKOH CBHTBHI BCTPEUAIOTCS PEJKO, MHPHUT M [VIAayKOHHT B JaHHOM CJyuae Mpen-
CTaBJIeHBI B OOJBLIEM KOJHYECTBE, UeM OOBIYHO B KaJlJaBepeCKOH CBUTE, XOTS
KOJIHUECTBO MX yBeJHUHBAETCSH B OCHOBHOM B OTJIOXKEHHSIX OPaCOsICKOH MauKH.

Ilo/oMHT, THIC H BHBHAHHT OGPA3yIOT IEMEHT - B NOPOLAX pPaHHYCKOH
nauku. Kak M3BecTHO, HDOJIOMHT siBJIsieTcsi HauboJjiee pacnpoCTPaHEHHBIM
LeMeHTHPYIOUIMM MHHepaJioM MecYaHHKOB KaJllaBepeckoi mauku (Os, ITup-
pyc, 1986), B To BpeMs Kak IHIC M BHBHAHHT PEJKH B 3THX MOPOAAxX, 0CO-

4 .
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Puc. 1. Jlutonoruueckast H MHHepaJOTHYECKdsl XaPaKTEPHCTHKA MOTPAHHYHBIX KeMGPO- OPIOBHKCKHX OTJIOMNKeHH{I paspe3a obHdmenus Caka 1. I — rayKOHHTOBBI MecyYaHHK
2 — rpanTo/IHTOBI APrHJUIHT, 8 — NHPHTH3HPOBAHMBIE JHHILI 4JeBPOJHTA, 4 — KOHKDELHH aHTPAKOHHTA M JHH3bl MYUYHHCTOTO KDEMHMCTOTO MaTepHana, 5 — Ksapuem,ﬁf
NEeCYaHUK, 6 — aJeBPOJUT C IPOCJOAMH I'DANTOJHTOBEIX APIHJUIHTOB, 7 — GPaXHOMOMOBLIN JETPUT M TOUTH IeJble CTBOPKH, 8 — npocsion rauuel, 9 — docharuznposan-
Hble rauabkd, [0 — Kocas cjaouctocTh, /1 — KkBapl, /2 — noseBble wnath, /8 — KapGoHaThl, /4 — a/JOTHTEHHbIE PyAHLIE MHUHepaJibl, 15 AJIIOTHTE€HHbIE TPO3PayHble
MHHepaubl, 16 — cmofbl, 17 — ayTurenHble MuHepaabl, [§ — uibMenut, 19 — neiikoxcen, 20 — uupxon, 21 — TypManun, 22 — PyTHJ, 23 — THTAHOBBIE MUHEpaJLl, 24 —
OCTaJibHble MMHEpAaJbl (paHaThl, alaTHT, CTABPOJIUT, AUCTeH), 25 — MHPHUT, 26 — rUAPOOKHCAL! Keqesa, 27 — KapOOHATHl (TsKea0k noagppakuun), 28 — anaras. ,




MunepanbHbifi COCTAR KPYMHOTO AJNEBPUTA KAJJIABEPECKUX M TCHTPECKHX OTJOMKeHmd, %

IMaukn (cBuTH) H HOMep NPOOH!

opacosickaa (QkI0)

| pannyckas (€3—O kIR)

l

TcuTpeckass (@sts)

Munepans! u HX TpyIOb
Sa-84-1 | Sa-84-2 | Sa-84-3 | Sa-84-4 { Sa-84-5-| Sa-84-6 | Sa-84-7 | Sa-84-8 | Sa-84-9 |Sa-84-10 |Sa-84-11 |Sa-84-12
Jlerkasa ¢paxuusa
Ksapn 94,7 94,0 93,0 96,7 90,0 90,3 89,0 95,4 91,0 93,6 98,0 94,7
IToseBble mImaTh . 5,3 6,0 7,0 3,3 9,7 8,0 6,3 4,0 2,7 6,0 2,0 5,3
I'naykonut — cJeAH cile i — cJe/bl 0,7 0,3 0,3 — — — —
Kap6onaTtet — — = — — 0,7 4,4 0,3 6,3 0,4 — —
MyckoBHT — — — — — 0,3 — — — —_ — —_—
Buorut - —_ caenn Cleb — — —_ —_— — — — —_
Conepixanye OCHOBHBIX TPYNH MHHEpaAOB B TaAXe0fi (paKiuu
AnjoTHreHHEIE PYAHBIE 41,4 25,8 31,2 31,6 11,2 14,6 1,2 6,4 —_ 344 47,2 41,6
AJnoTHreHHblE TIPO3payHbIe 29,2 20,8 22,9 16,6 40,0 33,8 5,6 10,8 0,2 18,6 35,0 17,2
Caroasl (MyCKOBHT) 2,4 3,0 52 — — 1,0 CJefbE 0,4 — 0,6 CJIe Bl 1,4
Ayrurentnie 27,0 48,4 40,7 51,8 48,8 51,5 93,2 82,4 99,8 46,4 17,8 39,8
I'pynna amnoTHreHHHX PyAHHX MHHEPAJoB B TsKeJOH (pakuuu
Hanpmenur 88,9 83,7 82,2 87,7 91,1 82,2 100,0 62,6 — 70,9 69,1 61,5
JlefikokceH 11,1 16,3 17,8 12,3 8,9 17,8 — 37,5 — 29,1 30,9 38,5
Maruerur — — CJIeABI cae sl CJle Bl CJIeABL — — — Ccae sl cye el —
Tpynna a/uiOTHreHHBIX MPO3PAYHHIX MHHEPAJOB B THKEJIOH (PPakiiH
Becbma ycroiuuBHE: .
LHPKOH 54,2 57,6 66,9 55,2 94,6 85,8 92,5 85,4 35,2 42,2 40,0
TypMaJsHH 18,2 22,0 10,7 27,2 1,4 4,4 2,0 11,5 52,4 48,4 389
PYTHI 9,4 5,0 42 5,0 2,2 4,8 0,5 0,4 1,0 2,2 2,6
KOPYHL, - — - — — — — — — — —
cen — — — — — —_ —_ — — — —_
THTAHOBBIE MHHEPAJH ,8 10,6 16,2 10,2 1,2 1,2 1,5 1,5 11,0 6,6 16,8
CpenHeycToityuBLIe: ’
TpaHaTh 6,9 9,8 15 2,2 0,6 2,8 1,0 0,4 0,2 — 0,6
anaTHT 2,5 1,0 0,5 0,2 — — — — 0,2 02 0,6
CTaBpOJIHT — — — — CJaeAnl 1,0 1,56 0,8 — 0,2 caenst
JHCTEH — CJIe B — — — — —_ —_ — — 0,6
Magnoycroiuusrie:
aMpu6oIn — — — — —_ — — —_ — — cAeAE
I'pynna ayTHreHHBIX MUHEPaJIOB B THKejgOH ¢paxuuu
Iupur 83,0 7,0 — 6,9 98,8 100,0 35,5 5,8 0,6 37,5 41,6 754
I'napoorucan xenesza 17,0 92,7 100,0 93,1 1,2 cleqHl 2,2 0,7 — 3,0 — 3,5
Anaras —_ — — — — — — — — — — .20
KapGouaTst — — — — — caen 62,3 93,5 99,4 59,5 58,4 19,1
I‘nayxonm care i - CIAeAH — — — — -— coieobt [ (31354 — (o8 (1451



OEHHO MX KOHLEHTpaUWH. 3/eCh OHH
pa3BUTHl TPAKTHUECKH PaBHOMEPHO
II0 BCEMY pa3pe3y paHHYCKOH MauyKH.
B BepTHKaJbHOM paclpoCTpaHeHUH
JOJOMHTA M THICa HabJI0Aal0TCS
IPOTUBOIOJOXKHBIE TEHAEHIIUH: OTHO-
CHTE/JbHOE KOJHUECTBO JOJOMHTA
yBeJHUKBAETCS CBEPXY BHU3, a KOJIH-
Y4eCTBO THICAa — CHU3Y BBepX. DT
JaHHBIE XOPOUIO COTJIaCYIOTCs C Ha-
6mogennsimu  JI. U. TopbyHoBo#
(1979), xoropas mokasaJia, 4YTO T'HIIC
pPasBHT MaKCHMaJbHO B I[OPOJAX,
KOHTAKTHPYIOIIUX C JUKTHOHEMOBLL-
MH aprHJIJIHTaMH.

M3 neMeHTHPYIOIHX MUHEPAJIOB B
pPaHHYCKOH IauyKe MDHUCYTCTBYET TAK-
’Ke BUBHaHuT. Ha audpakrorpamme
KOHIIEHTPATa BHBHAHHTA BbISBJIEH
MUK, COOTBETCTBYIOLIHH  MEXIJIOC-
KOCTHOMY paccrosnun 6,96 A, koto-
poe CBOHCTBEHHO 60pbEBUTY
Mg;(PO,4)s-8H,O (BacuabeB u ap.,
1974), T.e. MarsHesmajJpbHOMYy aHaJo-
Ty BHBHAHHUTA.

Kak rumne, Tak 1 BHBHAHUT CYUHU-
TalOTC MHHepasjavH, o06pas3oBas-
LIIMMHCSl B Ipoleccax THIepreHesa
(TopbynoBa, 1979; Raudsep, 1976).
Haumunuue ux B Caka Il o6bsacHsercs
TeM, 4TO 3TO HCKYCCTBEHHOE oOHaxse-
HHE PaCIOJIOXKEHO T0BOJLHO GJIH3KO
K €CTeCTBEHHOMY BBHIXOAY NOPOZ Ha
TJINHTE, OTUEr0 U COAEPZKHUT THIEp- [y
reHHble MHHepaJbl. [lo3TomMy Jerko-
pacTBOpPHUMBIE MHHEpaJbl, KOTOpBIE

PAZMEP QNETPUTA , MM
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0OGBLIUHO BBIILENAUHBAIOTCS B NpoLec-
ce BBIBETPHBAHUS B OOHAXKEHHUSAX,
3fech COXpPaHWUIHCh. XapaKTepHO,
4TO OKHCJ/EHHEe MHDHTA 3AeCh Npak-
THYECKH HE Pa3BUBAJOCH MJH pPa3BH-

Puc. 2. Pacnpenenenne THNOB AeTpHTa Opa-
XHOMOJ O OKATAHHOCTH B OTJIOXKEHHSIX Kajl-
naBepeckoil cBHTHI paspesa Caka II.
Tunsl oKaTaHHOCTH: | — HeokaTaHublid, 11 —
canabo oxatanuslii, 111 — okaranuwiii, IV —
XOPOILIO OKaTaHHBIM,

BaJoch OYeHb calo.

[Tupur B paccMaTpuBaeMoM OOHAaKEHHH MO MOP(OJOrHMYECKHM TpH3HA-
KaM MOXKHO pas[e/uTh Ha TPH IPYHNbI: 1) MUKPOKPHCTAJJbLI M HX arperarthl
Ha MOBEPXHOCTH OGJOMOYHBIX MHHEpaJoB (KBapua) H (ocaTHOro AETPUTA;
2) oTAesNbHble MEJKHE KPUCTAJJIBI MHPHTA, CON3MEPHUMbIE C 3ePHAMU KBapua;
3) MHPHUTOBBIM IIEMEHT. B 0T/IOXKEHHSIX PAHHYCKOH MauKH HAa 3epHAX KBapua
U Ha 06JIOMOYHOM JETPUTE BCTPEUAIOTCS MUKPOKPHUCTAJJILI NHPUTA PAa3MEpPOM
10—30 MxkM 1 ux arperathl. [locsenHne 06pasyrOT 4acTO MHKPOKOHKDELHH
auameTpoM g0 1 MM, HO mpeo6uaanatomuil ux pasmep 0,26—0,56 mM. MHKpO-
KOHKDEIHH XapaKTepU3yIoTCs KOHIEHTPUUECKHM CTPOEHHEM, SAPaMU UX CJy-
JKaT a/JJIOXTOHHble 3epHa KBaplua U ACTPHT OpaxHONOL.

OrpenbHEle KPUCTAJIBL NHPHTA pasMepoM A0 | MM, WHOTAa M Gojblie,
00HapPyKEHBl TOJBKO B OTJIOXKeHHsiX opacosickoii mnauxu (Os, Kasnmnacre,
1988). 3t kpuCcTaMIBl OGBIYHO KyGHYECKOTO H OKTA3APHUECKOTO rabutyca,
HHOr/la HalbJ/0JaloTCsl SMHTAKCHYECKHE HapacTaHHs KpHCTaioB. B opa-
co;{’cxoﬁ Mayke BCTPeYeH H TPETHH MODP(OJOrHICCKU THT THPHTA — LEMEeHT-
HbIH,



Pannyckasi u opacosickasi NauykH OTJHYAIOTCSI TAKXKe PAa3HbIM KOJHYE-
CTBOM M MOP(OJIOTHYECKHMH Pa3HOBHAHOCTSIMH 3epeH IVlayKoHHTa. B panHy-
CKOJi mayke TJIAYyKOHHUT MMeeT OrPaHHUYEHHOe pacHpoCTPaHeHHe H IpPeJCTaB-
JIeH eJMHHYHBIMH CBETJIO-3€/JeHBIMH OKPYIJIBIMH 3epHaMH pPasdMepoM OOBIYHO
menbmwe 0,10 MmM. B noposax opacosickod mauyku BCTPeUaeMOCTb IVIayKOHHTA
BbIIE, 3€PHA, KaK IPAaBUJIO, TEMHO-3eJeHble, pasMepoM OOBIYHO 10 1 MM,
HHorAa u GoJsblue. JIJist 3THX 3epeH XapakTepHbl JONACTHOBHAHAS (GopMa H
pasBUTHE TPELIUH YCBIXaHHUSI.

Ha sepnax xBapua u dochartnoro nerpura 6paxHonos HabJa0LaeTcsl TaK-
’Ke BTOpHYHOe (ochaToobpa3oBaHue B BHAE NATEH M IJEHOK, a TaKike BTO-
puuyHoe o6pasoBaHHe KBapla Ha NMOBEPXHOCTH 06/JOMOYHBIX 3€PeH KBapla.

B urore npoBelleHHEIX HCCIeNOBAHUA MOXKHO CKa3aTh, UTO pPaHHYyCKasd
nauka B CeBepo-BocTounoil DcToHHM 3aHHMAaeT B KaJ/lJaBepecKoi CBHTE TO
JKe MOJIOKEeHHe, UTO H MaapAycKasi mauka Ha 3amnajfe DCTOHHH. B jmToJorn-
YECKOM CTPOEHHH PaHHYCKOH (KakK M MaapAyCKOH) NaykH BBHIAEJNAIOTCA ABa
UMKJHTA ¢ 4YeTKOH rpaHuuell pasmbBa B ocHoBaHuM. OO6a HUKJIUTA HaYyH-
HalTCsA «000JIOBBIM KOHIJIOMEPATOM», T.e. OOHJBHBIM CKONJIEHHEeM OHTOH
pakyms u getputa ¢ochaTHeix 6€33aMKOBBIX OPAaXHONOA B Pa3sHO3ePHHCTOM
KBapILeBOM IIeCKe, IIOCTENEHHO NMepPeXOMsIeM B MEeJKO3epHHCTHIH IMeCoK C
6oJiee pelKHM AETPHTOM, & MECTAMH M C NPOCJIOSIMH I'DANTOJNUTOBLIX aprHJ-
JuTOB. HMKHUE HUKJIUT B PAaHHYCKOH NMaykKe HECKOJbKO COKpalleH 3a CYeT
cBOell BepxHel 6oJsiee MEJKO3€PHUCTOH YacTH, a NPOLOJIXKEHHEM BePXHEro
IUKJIUTA SBJAIOTCS MecuaHble aJeBPUTH C JOBOJbHO MHOTOYHCJIEHHBIMH IIPO-
CJIOSIMH TPANTOJUTOBBIX apPTH/JIHTOB, OTHOCHMBIE yXKe K OPacOsiCKOH Mauyke.
Kaxk nsst MaapAycko#l, Tak U PaHHYCKOH NayeK XapakKTepHa 3HauHTeJbHas
JIMTOJIOTHYECKAsl H3MEHUYHUBOCTD IO JaTepaJiH.

OCHOBHBIMH OTJIHYHSIMH PAHHYCKOH NAuKH OT MaapAyCKOH SABJSAIOTCS
6oslee KPYMHBIH TPAaHyJOMETPHUECKHIl COCTAaB M MeHbIIas CTeneHb COPTH-
POBKH KJAaCTOT€HHOrO KOMIIOHEHTA B HUIKHHUX YaCTAX LHKJHUTOB, T.€. B IPO-
cJ104X «060JI0BOr0 KOHTJIOMEpaTay, a TaKxkKe OTCYTCTBHE B HHX IIeJbIX CTBO-
pPOK (XOTsl HepeAKH HMX KpynHele o6JoMKu). B paHHycKo#i mnauke BCTpe-
qarTcs pParMeHThl B OCHOBHOM TOJICTOCTEHHBIX KOPHUHEBOTO IIBETa CTBOPOK,
KOTOpHIe Jydlle OKaTaHbl, 4yeM maapayckue. CreneHb COPTHPOBKH (hparmen-
TOB CTBOPOK IO pa3MepaM XyKe, BCTPeuaroTcsl 06JOMKH Pa3HOH BEJHYHHBL.
ITo mocenneMy npusHaKy paHHYCKasi TaYKa YeTKO OTJIHYAETCS OT CyypHBITUC-
KOI, B KOTOPOH NETPHUT XOPOIIO OTCOPTHPOBAH H IO KPYNHOCTH HE IpPEBHI-
mwaer 2—3 MM, B TO BpeMsl KaK B PaHHYCKOH mauke pasMmep (pparMeHToB
Jgocruraer 1 cM.
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RANNU KIHISTIKU (€3;—O0,k/R) STRATOTUUPSE SAKA 11 PALJANDI
(KIRDE-EESTI) LABILOIKE LITOLOOGILIS-MINERALOOGILINE
ISELOOMUSTUS

Saka paljandis on uuritud Tsitre (€ats), Kallavere (€;—O.kl) ja Tirisalu (O,tr)
kihistu kivimeid. Kallavere kihistus on esindatud Rannu (R) ja Orasoja .(O) kihistikud.
Rannu kihistik koosneb kahest tsiikliidist, mis molemad algavad brahhiopoodide frag-
mentide kuhjega eriteralise suhteliselt jdmeda kvartsliiva(kivi) sees, nn. ooboluskonglo-
meraadiga. Kvartsi terade suurus, samuti ka detriidi hulk iilespoole vdheneb, kohati ilmu-
vad graptoliitargilliidi (diktiioneemakilda) vahekihid. Rannu kihistiku iilemise tsiikliidi
loogiliseks jdtkuks iilespoole on Orasoja kihistiku kvartsaleuriidid sagedaste graptoliit-
argilliidi vahekihtidega. Rannu kihistiku kivimid on valdavalt monomineraalsed kvarts-
liivad, Orasoja kihistiku omad aga kvartsaleuriidid. Rannu kihistiku «ooboluskonglome-
raadi» vahekihtides kuulub kivimit moodustavate mineraalide hulka ka ooboluskarpide
fosfaatmineraal. Raske fraktsiooni allotigeensed lébipaistvad mineraalid on esindatud
tsirkooni—turmaliini—rutiili kooslusega, milles valdavaks on tsirkoon.

Heljo HEINSALU, Tiia KURVITS and Tonis OJA

LITHOLOGIC-MINERALOGICAL CHARACTERISTICS
OF THE STRATOTYPICAL SECTION OF THE RANNU MEMBER (€;—0,kIR)
AT SAKA II, NORTH-EAST ESTONIA

The Tsitre (E&sfs), Kallavere (€3;—O,kl), and Tiirisalu (O,¢r) Formations were studied
at Saka, North-East Estonia. The Kallavere Formation, in turn, is subdivided into the
Rannu (R) and Orasoja (O) Members. The Rannu Member consists of two cycles, which
both start with the accumulation of brachiopod fragments in varigrained relatively
coarse quartzose sandstone, the so-called Obolus conglomerate (Fig. 1). The size of
quartz grains and the amount of detritus decrease upwards in the section, in places
graptolitic argillite (Dictyonema shale) interlayers 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 mostly represented by monomineralic
quartzose sands or weakly cemented sandstones, those of the Orasoja Member by
quartzose siltstones. The main mineral components of the Obolus conglomerate layers
of the Rannu Member are detrital quartz and biogenic debris of inarticulate brachiopods.
Allothigenous transparent heavy minerals are represented by zircon—tourmaline—rutile
association dominated by zircon (Fig. I; Table).



