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Pue. 81.

Puc. 82.

Mukporpanut-nopgup. [unaduccanbuas untpysus, p. Anamoaii. Huroan
+; d = 3,2 MMm.

CtpykTtypa nopduposas, ocuosHasa Macca runmmgnomopduas u anio-
TpHomopdHaa MeJIKO3epHHCTAas, KBapl-mojeBouinaroBas. IlojieBoil wmar
(111aruoKJia3) yMepemHo CepHIUHTH3NPOBAIl, KBapleBble 3epHa 00JafaloT
ONTMHUKOBBIM C TOJIEBBIM LIMATOM HAMOMOP(OU3MOM, HO HEROTOpbIE M3 HIIX
KceHoMopdHBI.

IMopdupoBble BbIJeJeHHs MeJikH M HeMHOrouucJiennsl. OHH NpecTaB-
Jenpl TJIATHORJIA30M M KBapileM, mepBblil mo dopme npuban:kaertcsd K mai-
nauoMopdHBIM KPHCTAJIJIAaM, BTOPOIl HM30MeTpHUYEH, omjianjel, ¢ OyXTaMi
pa3venanusa. B mome 3peunsa uwimda UpOXOAHT KHIKA rpedeHYaToOro
KBapua.

Inaruorpauut. T'unatuccannrnas nurpysus, Oruesa 3anmia, p. Ulunynu-
xa. Huromn +; d = 5.7 M.

CrtpyrTtypa tunnunas runuanomMopduan. ITopoaa cioxkena KBapuem H
niaruokaasoM. [lnarmoknas Bcerna B uanoMop@HbIX 3epHAX, HHTENCHBIIO
CepPHUMTH3UPOBAH N ¢ oGA3aTeanLHOIl MUIKPOTHIIOBOIT KaiiMmoil. KBapu kce-
HoMopden, o pasmepaMm 3epeH OH yCTylaeT NJIArHOKJIA3Y, cjaado Tpeln-
HOBATHIl, o0Jafaer oueHh caaObBIM BOJIHHCTBIM yracanueM. Cpelnm Temmuo-
LBETHBIX MHHEPAJOB pacrnpocTpanen cjgado XJOPUTH3HPOBAHHBII OHOTHT.
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Puc. 83. Mnarnorpannt wpynnosepnuctrsiii. AdGuccanvuass nurtpysus, gep. Crapory-

Puc. 84.

toBo. Hukomn +4; d = 3,1 M»m.

Crpyktypa runmauomopdHas. HepaBHoMepno-zepHHctas. Hanomopd-
Hbple 3epHa IJAariokJasa MpeBBILIAIOT pa3Mepbl 3epeH KBapua, 3aHHMal0-
X HHTEePCTHUHMH Me:kAy HUMH. BeTpevaioTess JHCTOYKH XJOPHTH3HPO-
BaHHOTO OHoTHTA. [IMarMoKaas cepHUMUTH3NPOBAH, ohJajgaeT HesAPKO BbIpa-
Rennoit MHUKPOTHIOBOIT 1KaiiMOil H HOJHCHHTeTHYeCKHMH [BOIHHKaMH,
KBapl ¢ BOJHHCTBIM YracaHueM, B OTAeJbHbIX Y4YacTKax MepeKpHCTAIH-
30Bam M JaeT deTKHIl OJacte3. 3paech, jKe Pa3BHTHI I 1IOBOOOpPA3OBAHHA
3epeH IHUJOTA.

TMnaruorpannt. AdHccanbHas HWHTPY3HsA, IlenTpajbHasg 4YacTh MacCABA
aep. CraporytoBo. Hukomn +; d = 6,7 M.

Crpyktypa runnauomopdHasn, anainornunas puc. 83. Otnmuaetcs Gec-
NOPAJOYHBIM pacnofioskeHneM HAHMOMOP@NBIX 3epeH IJIarHoKjiasa M Kce-
HOMOpdHBIX 3epeH KBapua. 3epHa KBapua mno pasMmepaM npHOJHRaOTCA
K M0JIeBOMY LINATY M eCJH yCTYNalioT eMy, TO JHUIb He3HauuTedbHo. [lma-
rHOKJIa3 CepHUNTH3NPOBAH, MHKPOTHHOBOIH KaiiMbl He Hecer. M3 Bropmd-
HBIX MHHEPAJOB He3HAUHTEJHII0 PA3BITHI XJOPHT H CcepHUHT. PymHbIil
BCTpevaeTcs CIopagnvyecKn.

116



117



Puc. 85.

Pue. 86.

Inaruorpanut. Aduccanniiag mHrPY3Hs, KpaeBas dacTh MaccuBa, p. Io-
nepeunad. Hakonn +; d = 5,7 mm.

a. Crpykrypa rumianomopdHasn. [Topora 9acTUYHO NepexkPHUCTAIIA30-
BaHa, HepeKPHCTAJJIU3ALUH TNOABepriuchL TJIaBHbIM 00pa3oM KBapleBble
3epiia, HMeIlLHe MOCTOBYI0 HJH rpaHodaacToBylo cTpykTypy. Ilmarnoxknas
B pa3JMYHOIl CTeNeHM CePHNHUTH3UPOBAH, [BOIHMKOBAaA CTPYKTypa Ipo-
cMaTpuBaeTca Jerko. Koe-rie BcTpewaercA 3elleHbI XJIOpPHT, oOpa3oBaB-
mmiica, BUAMMO, 3a cyeT OHOTHTA.

6. Ilopoma u3 Ttoro ;e MaccuBa. CTpykTypa rpano6;aacroBas, mopoaa
nepeKpUcTaliIu30Baila ¢ oOpa3oBaHHeM MOJ0OCYATOll TeKCTypbl, obyc-
JIOBJIEHHOiT rpy00 OPHEHTHPOBAHHBIM DACIOJO:REHUCM TJIAarMoKjiasa, Bbl-
TAHYTLIX 3epeH KBapua M JACTOYKOB XJOPHTA. '

[Lnaruorpanut. Taanka KourjoMmepata OavaTckoii cBHTHI, fAep. HRoieso.
Hukonu +; d = 2,2 Mm.

ITopoja paBHOMEpPHO-3ePHUCTASA, CTPYKTYPa THIHUYHASA TMNAAAOMOPE-
HaA ¢ pe3K0 BbIpaKeHHbIM HAMOMOPGH3MOM 3epeH IJIArHokKJIasa K KBap-
ny. Ilopoxa HOBOJLHO cBexas, KBapl cJabOBOJHUCTOrO yracaHus, IJa-
rHOKJA3 cJerka CepUUUTH3UPOBAH M IIMIOTH3UPOBaH. MeJKHe vellyiKH
OuoTHTa pacnooieHbl BHe N0JA 3peHusa wanda.
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Puc. 85

86

Puc.
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Puc. 87.

Pire. 88.

Ipannt. Tanpka KourjgoMepara 6HavaTcRoil CBUTHI, l0Hee I. [ypbencra.
Huroan +; d = 3.2 .

CTpykTypa TUNMYHasg runngnoMopdHas, paBHOMEPHO-3epHHCTaSA.
B chaosxenun mopojbl y4yacTBYIOT NoJeBoil wmnar (MJIarmoryaas), MHKPO-
KJMH, KBapl, OMOTHT, BTOPHYHbIe MUHepaJbl — CEPULHUT, KAJLUMT, aKlLec-
copublit — pytua (?). Ilnaruoknas cocclopuTu3dipoBan u HauOojiee MHTEH-
CHBHO — B UeHTpaJibHble 4YacTH 3epeH; MHKPOKJIMH XapaKkTepeH cBoel
IBOIHMKOBOIl pelreTKOi M OypoBaToil menuTu3auueit, Keapy oOaamaer
c1ahoBOJMHUCTBIM yracaHueM, OMOTHT pPe3KO ILIEOXPOMpPYeT, PYTHJI BcTpe-
yaeTcAa BCerja B accoLMAaLMH ¢ OHOTHTOM.

Komnaere JIeBOHCKHX TIpaHHTOU/10B

I'panounopur. Koyparckuit maccus, p. Bepx. Koypak. Huxomn +: a—
d = 50 MM: 6 —d = 4,0 my: rpanoguoput-nopdup: TaMm ie.

a. Ctpykrypa runnguomopdHas. ITopoaa cnosicHa 3epHaMH IIaruo-
Rja3a, KBapua, Oumotuta M poroBoit oOMaHkM. [lnarnokna3 cierka cepu-
LUHTH3UPOBAl, TJAaBHBIM 00pa3oM B LEHTPAJbIbIX 4YacTAX; OHOTUT U po-
ropag o(MaHKa XJOPHTH3UPOBAHBl M HMHOrga A0 o0(pa3oBaHUA TOJHBIX
ncepgomMopdoa. KBapy B eIMHHYHBIX 3epHAX B BHJe MEJKHX BbIfleJeHHH,
KOTOpble 3aHUMAIOT MHTEPCTHUHHU MemAy IIaruokjasaMu. Pyanelt mune-
pas BCTpevaeTrcA CHopagnyeckil.

6. Ctpyrtypa mnopdupoBas, OCHOBHAA MAacca MHKPOMOIKMANTOBAA.
B nopdupoBbIX BbIJeNeHHAX NJarMokaas u poroBag oOMaHKa, oOpasylo-
Hiile CPaBHUTEJHIO KPYMHble M MeJIKMe MNaHuguoMopduble KpPHCTAJJIBL
OcHoBHag Macca KBaplL-MOJeBOLINATOBasA, MeJKHe JeicThl IJIarHoKIa3a
«BRJIIOYEHBI» B Dojiee KpynHble 3epHa KBapua. Pyaueit Munepan Hexa-
PAKTEPEH M BCTPEYACTCA B €AMHHYHBIX 3ePHAX.
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Puc. 89. I'panoanoput poroBoodMalROBBLT Meako3depuHcTblil. Roypukekuii Maccus,
p. Roarpipar. Hukonn +; d = 1.9 .

CrpywTtypa nopdupoBuaHas, rumiguovmopduas, yuacthaMmili rpaHogu-
poBas u ncespocepoauroBasn. [Topoaa ciaoskeHa Pas3JHYIBIME 110 BeJHYH-
e 3eplaMH NJATHOKJIa3a, POroBoii 0OMAHKH, KBaplUa H opTokjasa. Ilma-
I'HORJA3 TYCTO CEpPHIIHTH3HPOBEI ¢ HEYeTKOH MHKPOTHIOBOH Kaiimoii. Po-
rosag oOMaHKa YACTHYHO HJN TOJHOCTHLIO XJOPHTH3HPOBaIlA, KBaply pac-
HpocTpaiel TPynnaMi 3epeH H ¢ TYCTO HEJHTH3HPOBAIIILIM OPTORIAZOM,
KBapi odpasyer ouelln, TOIIKHe B3aHMHble Mpopactaiua (ncesiocdepou-
Tbl), KOHLENTPHPYACH BORPYL OTACALIILIX 3eper lioJieBoro uinata. llpi-
CYTCTBYIOT MJLMEHMT, allaTUT K JIeiinowceirl (110 NJILMEHHTY).

Puc. 90. JeiikorpatoBstii rpanomioput-nopgup. Hdaiia, p. Jedemnxa. Huxoman +:
d = 2,1 MM.

Crpynrtypa cepuaabro-nopgupoBas, 0CIIOBIAA Macca MelKO3eDIHCcTasd.
rumiinozMopditan. Cpels 170po1000PA3YIOMHX  MHIIEPAJIOB  HAHOOJbIIee
3lavelle HMeeT IOJeBOIT LImar, Mellee wBapi u Ouotut. Pasmep sepen
PABIHUHBIL — 0T KPYmobiX B nopdhupoBiAnelx KpHCTaJLIAX A0 MeJIhuaii-
LWHX 3epell B ocnoBHoil Macce, Marietut pasiomMepiio pacmpejedell 110
peeit mopoze. Wliporo pazBuTLl BTOpHUNLIE MHHEPAJIbLI — JHHAOT, XJOPHT
M CepHI[IT.
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Pue. 94,

Puc. 92.

RBapuesslii nuaruorpanut-nopgup. lKoypakckuil Maccus, KpaeBas HacTh,
p- Roareipak. Hukonn +; d = 5.0 Mm.

CtpykrTypa nopdHpoBas, OCHOBHAsg Macca TAKCHTOBOFO CTPOEHHs, He-
paBHOMepHO-3epHHCTasA, INpencTasieila KOMOMIIAIlHell YYacTKOB ¢ THI-
uauoMopdoil, MUKPOJUTOBOI 1 deanLanToBoil crpykTypamu. B mopdupo-
BBIX BBIJIeJIEHHAX KpYyHHble maHuauoMmopdHble 3epHa KBapla M IJIaTHO-
RI1aza U Oojlee MeJNKMe JHUCTOUYKH OHOTHTA. YMepeHHO pa3BUTHI BTOPHY-
Hble MHHepaJbl — XJOPUT, CepHLIT, JMHAOT, KaJbUHUT. BerpeuaioTes 3ep-
NBIIUKKH PYAHOrO MHIepaJja.

Inarnorpanut-nopdup. Roypancernit mMaccus, p. Roarsipak. Hukomn +;
d = 21 MM

Ctpyktypa nopdupoBasa, ocHoBHasg Macca cpefiHe3epHHCTasg, THIHAHO-
mopdHas. B’ BbinesNeHHAX cpaBHHTEJbHO KPYMHbIe 3epHa cllerka cepHIH-
TH3MPOBAHHOr0 mJaaruokaasa. OcHoBHAg Macca KBapI-NMOJeBOIINATOBASA,
0cofleHHOCTbIO ee CTPYKTYPHI ABJAeTCA OAMHAKOBBIII pa3Mep 3epeH KBap-
Ha M niarpoksasa. Ilmaruoriaas MHTEHCHBHO CePHIMTH3HPOBAH, YacTo C
notepeil ABOITHMKOBOTO cTpoeHHs, M Ha oOmeM ¢oHe HcYe3alIUX Tpa-
HHUI[ OTJeJLIBIX 3epeH IWIATHOKJIa3a KBapll TepsieT BHIHMOCTH KCEHO-
smopdnocti. Penrne auctoukd OHOTHTA NpeBpallcHbl B OJieTHO-3eseHbIil
XJOPUT, BO3JNe HCrO KOHIEHTPHUPYIOTCS 3ePHBIIUKM PYAHOTO MHHepasa.
HepasnoMepHo, nATHAMH, Pa3BUTBI DNHAOT H LOM3HT.
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Pue. 93.

Pue. 94.

Ipaunt nopduposnaneii. Yaanroscrkuit Maccus. ¢ Yianra. « — (e3 ana-
auszatopa, d = 4,0 MM; 6 — HUROIM +, d = 3,7 MM.

a. Ctpyrrypa nopduposuanaa, runuanomopduasg u rpanoduposas.
ITopoga ciionienia KBapieM, MIATHORIIA30M, 3epHAMHU ¢ MUEporpadiueckoit
CTPYRTYpOil (B3amMMHOe mpopacTaHMe KBapLa M [LJIariokja1a3a), poroBoii
00MAHKOil, PYMAHBIM MHHEPAJIOM M amaTUTOM. I\pyrliible BbIJeJIEHHS TJia-
rHOKJIa3a CepULMTUIHPOBAHBI M MEJHTH3UPOBAIIDL.

6. Jlpyroit oGpa3sery »Toro MaccuBa. Y4YacTKH ¢ rpanoupoBoii cTpyki-
TYPOil OTCYTCTBYIOT. B OCTQJLIIOM [10pPOJa aHaJIOTHYHA mpeabigyweit. Pu-
CYHOK THOUAHOMOP@HOI CTPYKTYPLI OCHOBHOII Macchl HpeicTaBilen Hai-
OoJiee HarJIsAHO.

IMaarnorpanut nopdupoBuansliit. Koypawewitii maccus. p. Roypar. Himko-
M 4, d = 1,9 M.

Ctpyktrypa uopduposuanaa. rpanopuposan. [pynible. cpeanne u
MEIKHe KPUCTallllbl TJIATMORJIA33 M KBaplia pacnoyioyRCHBI cpeiu 3epcH
¢ rpanodupoBbiMH npopacTanuaMu. [luarnorsad B nanoMop@dHBIX 3epHAX,
cJIerRa CepUUHTHIUPOBAH. KBapl 06JaftaeT APKO BBIPAsKeHHBIM KCernoMop-
¢u3mom. B nopoge He3HauuTeJIbHoe KOJMTECTBO OMOTHTA. 3aMELIEHHOTO
3eJIeHbIM XJIOPUTOM. K C;UIHHYHbIE 3epPHa PYAHOrO MuHepaJa.
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Puc. 95.

Puc. 96.

a — naaruorpanut-nopdpup, Koypakckuit Maccus, p. Koartelpak, HIKOJN
+, d = 4,0 MmM: 6 — rpanognoput-nopdup, TaM ke, HUKOJN 4, d = 2,1 M.

a. Ctpyktypa nopdupoBas, OCHOBHAs Macca MEJKOrHiHmomMopgHo-
3epuicraa. B nopdupoBbIX BbIgeseHHA: pasHBIX pa3MepoB 3epHa MJAaruo-
KAN3a, YaCTHYHO 3aMelleHHble KPUMTORPUCTAIIMYECKHM KAJbLUHTOM, HO €
YeTKOIl MUKPOTHHOBOIT Kaitmoil. OcHoBHasg Macca KBapL-NoJieBOIUNATOBAsA,
cierka cepuuurtuaupoBana. OrtgennHble 3epPHBILKH IJArMoKJiasa HMeIOT
3oHaxnHoe crtpoenne. IlpucyrcTByeT OMOTHT, 3aMelleHHBIT XJOPHTOM.
CHopajiM'ieckM BCTpeYalOTCs arperatbl 3MUAOTA, XJOPUTA I CepPHIHUTA;
nMeeTcsi HEMHOTO PYMHBIX 3epeH.

6. Ctpyrtypa raomeponopgupoBas, OCHOBHasA Macca THIHAHOMOPE-
HasfA, MeCTaMM MHUKDOJHTOBasA. ['ToMepoBble CKOMJIeHHA NMpeacTaBJeHbl 3ep-
HaAMM mJaruokjasa. HerortopsIM oTauuueM oT puc. 95a ABJIAETCA MeHDL-
1lee KOJUYECTBO KBapLa W 3aMeTHOe CcOHep:aHue pPYMIHOTO BellecTsa.
K0T, XJIOPHUT, CEPHUMUT Pa3BUTHl HKBUBAJIEHTHO.

I'panut Meikosepuuctsiii. Koypakckuii Maccus, p. Hoareipar, y c. Mok-
pywnno. Hukoim +; d = 2,1 M.

Ctpyktypa nopguposas, ocnoBHas Macca MHKPONOIKHAHNTORAA. 0(yc-
JIOBJIeHHAs HaJMUMeM BRJIIOUYEHMIl MeJIKMX JieiicT mjaruonrjasa B (oJee
KPYNHBIX H30MeTpPHUHBIX 3epHaX KBapua. [lmarumorknaz B mopoae mnosce-
MECTHO HMHTEHCHBHO COCCIOPMTII3UPOBAH W HMHOT]a 3aMelleH AarperatoM
MUAOTOBBIX 3epeH. Pymuplii MHHepas — MarHeTuT — paBHOMCPHO pac-
npejejeH Mo Bceil mopoae.
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Puc. 97.

Puc. 98.

Komnaeke KapGonoBmXx radopo-auada3os
H KBapLeBbIX AHA0A30R

a — quaha3 KBapleBblil, runadHccadnHasg UNTPy3us, ropa Mamunosas.
nurRomt +, d = 5,7 Mam; 6 — auadazosblil mopdupuT, TaM ke, 0e3 AMAIII-
3aropa, d = 5,0 anr

a. CTpyrtypa auadasoodurosas, pasMcp 3epell MJIarHokJIasa M -
pPoOKcena mpHMepHO oAMHaKoBbIL IlpefcTaBien MHPOKCEI-aBTHTOM, 0Opa-
3yet mpocTble ABOITHMKM. [lJIarHOKIA3 COCCIOPHTH3HPOBAH H KA0JIMHH3H-
poBaH, c¢jaho MPOCBeYNBAET 13 MPOXOMAAILEM cBeTe. XapPaKTepPHbl KPYITIible
HeNpaBUJILIIbIe 3epHa MJLMEHITA, Pa3jo:ReHHOTO MecTaMH 10 JelKokce-
Ha. Isapi oOpadyer KpylHbple IJIH MeJlide 3epHAa M 3aHHMaeT HHTEPCTH-
wint. Muorja BerpeuaioTest »ikporpadmnyeckiie ohpa3oBaiis.

6. Ctpyktypa nopdupoBas, OCHOBHAsg Macca pJ0:I€PHTOBAA MJI MH-
KpomiabasoBas. B nopdupospix BIIENCHHAX HelpaBHabloii GopMbl 3ep-
Ha muaaruonyasa. OHi CHJILHO H3MeHeHbl, TpelHOBAThle M 3aMelleHbl
KOMILJIEIiCOM BTOPUUYHBIX MHIHEPAJNOB, B KOTOPLIX TJABIHYK pOJL Hrpaet
xaoput. Cpean GecmopsmovHBIX JieffcT TNJArHOKJIA3a OCHOBHONH MAacchl
pacnpegesienbl MeJbualiuiMe 3epHBIIIKH ITHPOKCEHA M PYAHOTO MIHepaJia.
B He3HaumTtennHoOM KojMuecTBe 13 10pojle MPHUCYTCTBYET KBApL, Xapak-
TePHBIM ABJAETCA U300IJIIe BTOPHUMBIX MOBOOOPAIOBaHMIi XJI0pHTA I aK-
THHOJHTA.

JInatas wBapuesslii, nopduposuansii. Cujan na p. ¥p. Hurkomn +; d =
= 5.0 M.

Crpykrrypa noiiknidooduroas. Hadmogaetcs peskmit uauomopdusm
3epell MIATHORJIA32 110 OTHOLIEHHIO K 3epHaM nuporicena (avruT). IMocaex-
Hite (loJlee KpPYNHble TMO pa3dMepaM M BRJIOYAIOT MeJKHe JeiicThl MIaruo-
KJa3a. ABrUT cBe/kHif, IJIATHORJIA3 CHJILHO pPa3pylleH H 3aMellleH CepbIM
MeJHTOBBIM MATepHANoM, KOTOPbIII MOYTH MOJIHOCTHIO  3aTylIeBbIBaeT
ABOIHUKOBYIO cTPYRTYpY. B Hopome cogepskutes HeMmHoro kBapua. Hu-
TEHCHMBHO PA3BUT KOMIIJIEKC BTOPUYHBIX MHHEpaJoB (CepuUUUT I XJIOPHT),
arperathl KOTOPBIX BCTpevyaloTCs MoBceMecTHO. HanMenut wacto mpespa-
ImeH B JeifKOKCeH 3 JaeT XapaKTepHble pelIeTM — CTPYKTYPHI pacnaja.
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Pue. 99. /Iluadas rkBapuesslii. CuanonomotHoe Teno, p. ¥p. Huroam +; d =
= 3.2 MM.

Ctpyrtypa rpanyaooduroBaa uiu poxepuroBaa. Ilopoma cioskieHa
KPYUHBIMM NpPU3MAaTHYECKUMH 3epPHAMHU IMJIATHOKJIA3a M MEJKMMN KOpOT-
KOCTOJMATHIMM MJIM HENpaBUJILHBIMA — MUpoKcena (aBrur). [lnaruorinas
MOJIMCUIITETUYECKH CABOIHUKOBAH, HeceT cJeJbl IMHAOTH3ALMH, LOH3UTH-
$aIHU, MPCHAUTH3AUNN U XJOPUTHU3AUMK. 3epHA MUPOKCEHA MOYTH He INOI-
BepskeHbl M3MeHeHHUI0. B MHTepCTHUHUAX TJABHBIX MOPOJ00OPA3YIOLINX MH-
HepaToB (MJIarMoKJa3, MUPOKCEH) BCTpPeYalOTCsA 3epHa KBapua M BTOPHT-
1Ll OHJeaHo-3eeHblil xJoput. PyaHblil MUHepas — MIBMEHHMT — YaCTHYHO
OIIALLH TH3UPOBAH.

Pne. 100. /Tuanas. Cunnonogoounoe teno, p. ¥p. Hurkonn +; d = 3,2 mm.

Ctpyktypa anaGasoBas, pa3HOBHAHOCTH foJepuToBaf. Meiaxue 3epHa
MUPOKCEHA, LeJMKOM MpeBpalleHHble B 3MHAOT-LOM3UTOBHI H XJOPHUTO-
BBIIl arperat, 3aHMMAIOT TOJbKO HHTEPCTHIHH MeRAY YAJMHEHHBIMU
JeiictTaMu 1IarHokrigasa. Ilnarmoknas cocClOpHTH3HpOBAH, [ABOIHUKOBAsA
CTPYKTYpa 3aTylleBaHa, IUMPOKHe MOJOCH JBOWHHKOB OTPakanT cjaado
BpIPaskeHHOE 30HAJbLHOE CTpPOeHHWe MHHepaada. PymHbIil — clerka omauu-
TU3NPOBAHHBII WJIBMEHHT, pacnpejeneH B IOpPoAe HepaBHOMepPHO.
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Pue. 101, Wonro-anabas. T'unaduccaabHas HHTpPY3Hs, Bblc. 477,3 Ha Bojopasjele
pek IRamenwu m Ranucrpatuxu. Be3 ananusartopa; d = 5,0 M.

a. Ctpyktypa nopduposnasas u rpanodupoBas. [lopoga cioskeHa
RPYNHBIME  KPHCTAJJIAMH IJIATHOKJA3a M MHPOKCeHa, B HHTEPCTHLHAX
KOTOPBIX PA3BHT MeJKO3ePHHCTHIII KBapl HepeaKo B TrpaHO@HPOBBIX
cpacTanusAX (3anoHOMepIoe MmpopacTaHHe KBapla M miaruokiaasa). Ilma-
FHOKJIA3 CIJIBIO PA3JioriieH — KAOJHHH3HPOBAH, MOJHOCTHIO JHLIEH ABOI-
HUKOBOHl ¢TpYKRTYpbl. ITHpoKceH mpefcTaBieH ypajJHTOBOIl" POroBoit 00-
Mankoit. Rpynusle pyanble 3epHa HJAbMEHHTA (BHEe TMOJA 3PEHHA) 3aMe-
mielibl BaTOBHIHBIM HJIbMEHHTOM.

6. Jlpyroit wand 2Toii ke nopoasl. B ciaoskennn gunadasa yvacTBYIOT
MIOrouHcJienHble rpaHo@upoBble 3epHa miarunokiaasa. I'panmodupsl uMeloT
pasniugible pa3Mepbl M HAXOAATCA APYT € APYFOM M € 3€pHAMH IJIaruo-
nJjla3a B CJIOsKHBIX COYeTAHHAX.

HoMnaeke nepmeknx anadasos u anada3oBuiX nopdupiros
(Manble HHTPY3HH)

Pue. 102, J[uabas. [laiika, c. Jlokoth, p. Uysmeim. Hukoan +; d = 32 M.
Ctpyktypa nuada3doBas, pasMmep 3epeH IJarHokjJa3a H MHPOKCEHa
npuOJAH3UTENILHO paBHbI. TTHpoKcen-aBruT, cpaBHUTENbLHO CBERHIL;, mJja-
ruok/Ia3, angesun-gadpagop, 30HAJILHOrO CTPOEHWS H TOJICHHTETHYECKH
cABoitHIKOBaH. EqunuuHble H MeJliMe 3epHa PYAHOro MHHepaja pasJtio-
JReHbl 10 JeilKoKceHa, pacmpejesieHbl Mo mopoje paBHoMepHO. B u3odm-
JIMM BCTpeYaeTcs XJOPHT.
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Pue. 103, a2 — anaBas. taiika. Canamperoce pynoe node. nuik. 83, Gez anaazaropa,
d =40 mm: 6 — puadagosnil nopdupnt, faiika, p. ¥Yp, y c¢. 3aropcki-
1o, 6e3 ananusdatopa. d = 5.0 M.

a. CTpyRTypa poaepuroBas it rpauyapsroodurosas. ITopoaa ciao-
ReHa HeCHopAAoUNo  PACHOMOCHHBIMIT  3ePHAMI  IJTATHOKIIA3a.  Merkiay
ROTOPLIMIT Pa3BHT B OCHOBIOM TPABAHO-3€JCNBIT  XJOPHT, 1 perke —
RANLIIT: PYAHBIHL HpegeTanielnn WILMEHHTOM, YacTHUYHO JeHROKCeI3u-
poBar ¢ 00pazoBaieM CTPYRTYpP paciaga.

6. CtpykTyYpa nopduposasi, ocioBias Macca MCJIKo3cpuictas niasa-
3oBast. llogespie umatbl nop@HPOBLIX BLIeAENMHIT H  OCHOBHOI Macchl
IycTo  UHCANTHHPOBANBT ¢ MO 0t YTpaToil ABOMMNKOBOIL CTPYRTYPLI
3epHLINIKIT MOHORJIHIOTO 1HIPORCCHA OTIOCHTEJILIIO CRBE/KIe, HO cocCTa-
BY — aBUHT.

Pyaubii sMunepax paBuoMepuo pacipejiesenn 1o Becii nopoje. Bro-

PHYHBIC MITHEPaIbl — XJOPHT 1 HIHOT. BCTPEUYaloTcA OTAeNLIIble 3epHa
Kpapua.

Puc. 104, [Inadaa. Jlaiika, yuactor «lipapnutosas conray B CaTanpcekoM PyaHoM
noae. Hnkoanm 4. d = 2.1 .

Crpyrrypa aodaepwrosas wmr rpaiyanroodurosas. TTopoga Ganska

1o cocrany Kk pie. 103a. wo ente Godee M3Merena M JIePEHOJMIICHA XJIO-

PHTOM. KaJIbHIIToM B ontotoM. Py:ipii — yarnerut (?), oGpasyer ie-
GOJIBIINE € KOTLICTI AL
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Puc. 105. Crieccaprut (aamipoduposas mopoaa). [laiika, p. Bepun, y aep. Ilere-
. Be3 ananusartopa; d = 4,0 MM.
Ctpyktypa nopdupoBngHas. OCHOBHBIMH MOPOA00OPA3YIOMUMH MIl-
HepaJaMH ABJAIOTCA pa3JUyYHbBle MO pa3dMepaM 3epHa OOBLIKHOBEHHO# po-
rosoii 00MaHKHM M IuiarnorJasa. PoroBas obMmanka cocrasaser Gosee 50%
obveva. ee MuIMBMABL OOBIUHO Kpymuee JeiicT niaaruoksasa, obiapaiT
c1a0BIM MJe0Xpou3MoM. MeJkMe NpPU3MbI NJArMOKJasa cJerka Cepuiu-
TH3MpOBaHbl. BerpewawTcs enMHHYHBIE 3epHAa pYAHOro MHHepaja H
KBapla, MOBCEMECTHBIM Pa3BUTHEM MOJL3YIOTCA 3MIYIOT, XJOPHUT U KaJlb-
IJHT.
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XNUMNYECKNN

Tabauna 1.

COCTAB

HH/KHETTAJTEO30NCKUX

BYJIRAHOTEHHBIX HOPOJ CAJTAUPA

CyeHrunHcknii paiton

N n/n Ni 06p. Sio, TiO, | A1LLO; | Fe, 04| FeO MnO MgO CaO0 | Na,O K.O H,O0| IT. n. 0. I’.0s cCymma
1 1317a 74,391 0,25 | 14,58 1,44 | 0,76 — 0,80 [ £,34| 5,14 | 2,56 | 0,43 1,0 — 99,76
2 C-58/9 76,471 0,25 110,83 0,445 | 2,39 | — | 1,35 | 062 487 | — | 004 | 1,2 0,14 99,32
3 145710 64,01 0,42 | 16,16| 3,19 | 2,38 | 0,09 | 2,16 | 4,23 | 4,22 | 0,57 | 0,25 2,21 0,61 100,50
4 144 63,27 | 0,50 | 17,26 2,60 | 2,75 | 0,40 | 2,81 3,78 3,65 | 0,70 | 0,60 2,81 0,18 100,35
5 145/4 61,74| 0,46 117,93 | 2,36 | 3,46 | 0,09 | 2,61 | 3,90| 3,36 | 1,14 | 0,20 | 2,78 0,21 100,24
6 R-52 62,20 0,50 | 16,74| 3,99 | 2,25 | 0,08 | 2,43 | 5,09| 3,95 | 0,52 | Q,81 2,3 0,18 100,65
7 1-52/3 | 62,94| 0,50 | 16,97 3,58 | 2,53 [ 0,09 | 2,83 | 3,67| 3,36 | 1,06 | 0,58 | 2,86 0,10 101,07
8 2034 60,71 0,65 | 16,02| 1,78 | 4,55 | 0,43 | 2,62 | 4,22 | 5,73 | 0,90 | 0,28 1,66 0,25 09,55
9 3144 56,50 | 1,20 |16,89| 4,58 | 508 | — | 2,91 | 2,07 6,84 | 024 | 0,31 | 2,66 = 99,28
10 218/2 53,22 | 1,10 [ 18,94 3,85 | 4,27 | 0,12 | 2,72 | 6,64| 5,85 | 0,96 | 0,15 2,49 0,35 100,66
1 T-981 5448 | 1,08 |16,88| 3,78 | 5,16 | 0,16 | 3,34 | 4,06| 6,57 | 0,78 | 0,6 | 2,64 0,23 99,32
12 3143 5541 0,92 (17,48 1,89 | 7,21 | — | 4,32 | 2,86| 4,97 | 0,07 | 0,25 | 4,15 - 99,53
12 2—6a 53,58 | 0,92 | 17,70 | 3,00 | 5,99 | 0,42 | 4,22 | 2,90| 6,92 | 0,66 | 0,06 2,67 0,22 99,06
14 2—36—2 |50,77| 1,05 | 18,44 | 4,43 | 5,28 | 0,14 | 3,40 | 4,44| 6,46 | 0,66 | 0,05 3,70 0,35 98,87
15 J1-905 54,58 | 1,45 | 16,09| 6,33 | 5,40 | 0,45 | 3,57 | 2,44 5,96 | 0,96 | 0,45 | 2,45 0,55 100,08
16 220/1 5273 | 1,10 (18,16 4,82 | 3,28 | 0,42 [ 3,09 | 8,64| 4,73 | 0,40 | 0,26 | 2,41 0,34 100,08
17 - 53,59 | 1,05 | 17,47 | 1,56 | 7,24 | 0,16 | 4,43 | 3,46| 5,95 [ 0,40 | 0,14 | 4,65 0,10 99,90
18 2333a 54,26 | 0,57 | 17,04 3,63 | 405| — [ 511 | 6,47| 560 | 0,38 | 0,12 | 2,44 = 99,37
19 178 50,06 | 1,25 (18,50 | 4,80 | 5,85 | 0,48 | 3,41 | 7,54 | 4,37 |- 1,02 | 0,35 2,93 0,40 100,66
20 316/1 50,65 | 1,80 | 18,20 | 4,47 | 4,45 | 0,14 | 4,23 | 7,55 5,41 | 0,44 | 0,40 | 2,71 0,76 100,61
21 c-7 50,90 | 1,45 | 16,53 | 4,02 | 7,68 | 0,42 | 4,76 | 2,84 5,85 | 0,17 | 0,48 | 4,26 0,58 99,34
22 4026 53,00 [ 1,05 | 16,14 3,36 | 7,47 | 0,47 | 4,49 | 5,84 4,98 | 0,18 | 0,42 2,70 0,26 100,06
23 950 53,14 1,20 (16,34 | 3,52 | 7,45 | 0,17 | 3,83 | 8,46 2,30 | 1,06 | 0,45 2,44 0,28 100,64
24 2230 50,08 | 0,95 | 16,54 | 2,85 | 6,19 — 4,95 | 6,55 | 4,24 | 2,08 | 0,10 4,81 — 99,33
25 2359 50,67 | 1,45 | 15,52 | 7,20 | 6,43 — 4,42 | 3,42 | 5,84 | 0,66 | 0,09 3,40 0,47 99,57




Wi

26 16541 50,001 0,92 [18,18] 3,36 | 7,58 | 049 | 4.42 [ 7,82 4,37 | 0,46 | 0,31 3,09 0820 100,90
i) 1553 50,97 1,53 [ 1519 5,32 | 7,34 | 0,25 | 4,60 [ 3,84| 5,47 | 1,51 | 0,32 2,46 0,42 100,22
28 C-241 50441 0490 [ 16,09 3,40 | 6.43 | 0,43 | 5,49 | 7,41 | 4,27 | 0,66 | 0,10 3.33 0,21 99,36
29 1549 4992 | 108 [17.34] 5.03 | 6,25 | 018 | 4,83 | 7,00 4.8t | 0,40 [ 0,45 3,18 0,31 100.98
30 1555 48571 0,92 [ 18.43] 3,78 | 7,61 | 018 | 4,32 | 8,79 447 | 0,26 | 0,25 3,16 0,2 100,65
31 048 5325 112 [ 1487 3,08 | 851 | 049 | 418 | 8,47 2,33 | 1,16 0,33 264 0,26 100,39
32 1619 5943 1,30 [16.61 ] 3,81 | 7,93 | 049 | 5,65 | 6,50 3.24 | 1,08 | 0,35 2,69 0,29 100,07
33 1549/1 S5 1.50 [ 15,30 543 | 6,88 [ 020 | 3,30 | 8,51 | 4,14 | 0,62 | 0,40 213 0,40 99,96
34 — 50,05 1.36 [ 14.37] 6,44 | 6,77 — 494 | 5,27 4,41 | 0.68 | 0,04 3,19 0,41 97,93
35 * 1-10/5 52,88 1,15 | 14,20 418 [ 7.33 | 0,18 | 4,25 [ 9,29| 2,66 [ 0,38 | 0,67 2,74 0,26 100,17
36 246 49971 1,05 [ 16,81] 5,20 | 4,01 [ 0,02 ] 6,75 | 8,13| 3,75 | 0,83 0,51 3,1 0,37 100,61
37 8211 50,31 | 1,95 | 14,76 7,73 | 5,68 | 0,22 | 4,99 | 5,90| 5,42 | 0,48 | 0,48 2,65 0.27 100,54
38 4199/2 4915 1,25 | 16,42] 3,04 | 8,02 | 0,21 | 5,23 | 10,09 2,07 | 0,05 | 0,26 3,52 0,27 99,58
34 R-10 51,90 1,04 [ 15,12] 2,99 | 8,20 [ 0.16 | 5,04 | 9,80| 2,00 [ 0,84 | 0,39 2,65 0,23 100,36
40 1974/1 49441 0,94 1 15,37] 3,93 | 6,53 | 0,40 | 6,57 | 10,55 2,13 | 0,94 | 0,61 3,00 0,19 100,30
a\ 4027 48,43 | 1,10 | 15,50] 5.41 | 5,86 | 0,2 6,66 [ 9,97] 2,79 | 0,24 | 0,41 3,09 0,26 99,93

IIpumMcuaHue | — puoanTosulii nopdup. dmounanapHuiil, p. UK, Huie mocTa no nopore < c. Bos. M3vipak (3); 2 — pUOJNTO-AaLNTO-
Lt nophup (adabbmTodup), GacceitH p. Maja. Uk, somopasimen Kamewiiu n Benpuuxu (2); 3 — naumToRblit mopdup, py. HajaucTpaTuxa, npasbli
puTok p. CyeHra (3); 4 — aHAE3UTO-AAUUTORLI MOPHUP. TaM IKC (3); 5 — aHme3nTOo-AauUuTOBLI MOpdHUP, ‘raM e (3); 6 — aH1e3NTO-NaUUTO-
sblit mopdup, Tam ke (3); 7 — aMICIMTO-NAUMTOBLIT NOPdUP, Tam IKE (3); 8 — arjieauToBblit mopdiput, p. Jlebeauxa (3); 9 — aHAEC3UTOBLIA
nopdupnt, p. Uk, y c. Bajoso (3); 10 — anyesnTosblii mopdupnT, p. Bepapb, BbiWe YCThsl Boiapuxu (1); 11— aune3ntosoblit nopgipur, p. Ei-
6anb (1); 12 — aupesuTomblii mopdpuput, p. Mic, y c. Bajono (3); 13 — NMPOKCEH-MJArMOKJA30BLIA  AHIE3UTOBbIH  MOpdMPHT, cyOuieJIoOuHOM,
p. BepmioTuxa, rvicuce rtedenmne (4); 1A — anmesutosulit nopdupur, npasobepeisse p. Bepap, y ropol KonHa (4); 15 — aHne3nTo-6a3aJbTOBLI i
noppuput, p. Uk, vy ¢ Bajono (4); 16— annesuro-6asanpTosuii nopupur, p. Bepap, Bbie ycTbA P. Buimpuxa (1); 17 — aHne3auTo-6a3ajib-
TORLIT mophupuT, Tam ke (1); 18 — anjleinTo-0a3anbToRLIA MopdupuT, p'i. Boa. KuHtepeit (3); 19 — aHnc3uTo-6a3aabTOBbLIA NOpPdI1PUT, BEP-
XoBbe pu. KJMHMXa, Jesblit npuTok p. CYEHra, MPOTUB YCTbs p. Jlebeanxa (3); 20 — annesnTo-6a3anbTOBLI MOPMOUPHT, Bepxosbe p. Jlebeanxu
npasoro nputToka p. Cyeura (3); 21 — adhnposniit anpesnTo-6asanbTonuiit NopdupHT, p. Bos. UK, MeMily YCTbAMU pex Muk u Bepmiotuxa (4),
29 — AHIC3NTO-8a3aJbLTOBLIT 0P UPUT, sepxoshe pu. MaTseesku, npasoro nputoksa p. Bepith (3); 23 — aineanto-0a3aIbTosblil nopgupur,
NUpOKCceHOoBLIA, Bofaopasaes Kameriin n KaJncTpaTMxi4, Mpasbix NPUTOKOB P. Cyecnra (3); 24 — aHne3nTo-6a3asibTOBLIt MOPHOUPUT, advpoBbLIN,
uuisopbe p. Boj. Ejoska (3); 25 — aupuesmrTo-6a3ajibTOBLIE NOPMOUPHMT, cy6iuesouroif, Bepxospe p. Tapnanoska (2); 26 — aHae3nTo-6a3anLTOBDLI
nopdMpuT, Bepxosbe p. CyeHra (3), 27— aduposbli AHIE3NTO-6a3an6TORbIIT mopdupiT, cybuesouHoi, Tam ke (3); 28 — MJIaTMOKJIA30BLIA aH-
ne3nTo-6a3asnbTonblii. 11opdupuT p. MK. nuille ycThba p. Ejoska (4); 29 — aHIC3MTO-0A3aNIbTOBLINE  MopdupuT, sBepwuHa p. Cyedra (3): 30—
AHAE3UTO-DABANLTOBLIT MOPGUPUT, Tam e (3); 31 — MMPOKCEH-MAATHOKIIA 30BLIA AHME3NTO-6a3aJIbTOBLI  mopdupHT, Bogopasnes IKamecmum u Ka-
auctpatTixn  (3); 32 — TydobOpexkunst AaHJEC3UTO-8A3aJBTOBOrO COCTABA, P. TMonapuHenad, Hike p. YecHokoBka (3); 33 — jnaBoOpeKuMA aHME3NTO-
6a3aJIbTOBOFO cocTapa, p. CyeHra, nepxonbe (3); 34— GasajbTORbLIi  MOP(MPKT, P. Boa. Uk (1); 35 — 6asanpToBblii nmophupyT, MHMHAAJEKA-
MeHHDIH, 10ro-socToudee c. Kortoposo (3); 36— 6as3anbTOBLIf T1OPDOUPHT, NMpPOKCeHORLIH, Bepxobe p. KoaTwipak (3); 37 — 06a3aJjibTOBbLIA nop-
dupuT, Bepxosbe p. Taimia (3); 38 — aduponvlit 6a3aJbTOBLHE  MOPAMIPUT, BCPXOBLC PH. MaTBeCeBKM, npaBoro nputoka p. Bepub (3); 39 —
6anaIbTOBLI NOPGUPHT, 10r0-sOCTOUHee C. Foroporo (3); 40 — NJIATMOKJIA3-NIMPOIKCEHOBLIA 0a3AIbTOBLIT NOPOUPHUT. BEPXOBLE PY. MaTBCCBKH,
npasoro nputoka p. Bepub (3); 41 — Tyd OasajmbTOBOro CoCTapa, TaMm i<e (3). 3nces M mRajgec UMGBPLIB CHOOKAX — 3aMMCTBOBAHHLIE AHAJIN3LL
(1) — A. &. Beisioycos; (2) —B. B. Tomoweitiknu; (3) —T. A, Kypranon; (4) — B. T. Csupmion. OO6paslipl, nmetonite PHCYHIM!

C=58/9—149, 145/10—36, 402620, 1554/1—15. 1340—19. K-10/5—36.



Tabnuma 2.

Canaupckas (BoCtouHasd) 30HA

Ne i/ N: 00p. Si0, TiOQ, | A1;0, | Fe, 0, FeO MnO MgO | CaO Na.O K.,0 H,0 mn. P,04 CymMma
1 b-41/12 75,94 | 0,09 [12,97] 0,43 | 2,08 | 0,06 [ 0,52 | 2,42 | 2,51 [ 1,61 | 0,02 1,60 0,05 100,30
2 963 74,601 0,34 [12,76 | 2,31 | 0,72 | 0,00 | 1,48 | 0,39 | 4,48 | 0,76 | 0,78 1,48 = 100,01
3 1-194 7417 0,23 [ 11,58 1,86 | 1,93 | 0,04 | 0,89 | 2,05 | 5.10 | 0,75 | — 1,61 0,16 100,37
4 11 77,74 | 0,14 [10,53] 3,37 | — | 0,03 ] 2,10 [ 0,84 | 3,04 | 0,58 | — 1,99 - 100,36
5 B-40/4 73,68 | 0.4 [12,67] 1,31 | 2,87 | 0,03 | 1,40 [ 1,74 | 3,08 | 1,23 | 0,04 1,84 0,47 100,17
6 2/60 74,03| 0,11 [12,63 | 0,46 | 3.63 | 0,03 | 1,54 | 0,45 | 5,26 | 1,08 | 0,14 1,32 0,05 100,73
7 71 6894 0,33 [14,21] 1,63 | 2,78 | 0,05 | 1,28 | 2,60 | 5,60 | 0,46 0,58 1,83 — 100,27
8 I'[1-76 72.20| 0,18 [ 12,59 1,78 | 3,34 | 0,08 | 0,99 | 2,00 [ 5.66 | 0,54 | 0,10 1,04 0,07 100,57
9 1048 75,75] 0,24 [ 10,69 2,47 | 3,95 | 0,08 | 1,07 | 0,60 | 4,26 | 0,47 | — 1,42 — 100,40

10 C-11r 66,62 | 0,33 |15,02| 1,00 | 500 | 0,05 | 1,00 | 3,23 | 4,39 | 2,10 0,52 0,91 0,13 100,31
1 150/25 67.81| 0,62 | 13,48 | 2,07 | 3,90 | 0,41 | 1,55 | 4,48 3,23 [ 0,30 | 0,10 1,94 0,33 09,92
12 I'(1-38 67,51 0,21 [12,76 [ 0,70 | 6,00 [ 0,09 | 0,48 | 2,60 | 6,47 | — = 2,80 0,25 99,99
13 11-200 66,06 [ 0,26 [15,17] 0.85 | 3,68 | 0,04 | 2,98 3,72 | 3,00 | 0,60 | — 2,41 0,61 99,38
14 933/1 68,54 | 0,27 [13,42| 2,28 [ 5,15 | 0,10 | 1,83 1,32 | 4,95 | 0,10 | — 2,10 == 99,76
15 1049/1 65.84 | 0.38 [14,53] 6,18 | 291 | 0,09 | 0,79 | 1,43 | 4,05 | 0,70 | — 3,28 — 100,18
16 8951 6520 | 0.69 [14,82] 1,29 | 6,18 | 0,42 | 1,50 2,64 | 510 [ 0,26 | — 1,60 — 99,40
17 9/60 6023 | 0,25 [12,44| 0.80 | 5,03 | 0,03 | 2,03 | 4,48 | 2,90 0,60 | 0,12 2,48 0,08 100,47
18 44% 65.07 | 0.37 [13,93 ] 2,62 | 3,44 | 0,45 | 2,46 | 3,75 | 2.59 1,25 — 4,09 — 100,35
19 835 56,07 | 0,55 [ 17,12 5,81 | 3,27 | 0,13 215 | 4,85 | 3,53 | 1.65 | — 3,00 — 99,03
20 151/7 63,30 0,60 14,42 1,77 [ 5,68 | 0,24 | 2,88 1,22 | 6,20 | 0,24 | 0,28 2,84 0,20 09,06
21 839/1 60,27 | 0,50 | 15,98 | 3,73 | 4,63 | 0,17 | 2,93 2,42 | 4,95 | 0,52 | — 4,08 — | 100,18
I




€71

2 150/32 58,08| 1,52 [14,87] 1,50 | 7,54 [ 045 | 0,79 | 6,16 | 4,52 | 0,18 | 0,22 | 3,56 0,38 99,47
23 C-125r 55,74 | 1,52 [14,89] 3,88 | 7,51 | 0,16 | 2,85 | 7,08 | 2,61 | 022 | 0,24 | 3,16 0,31 10017
2% 568/536 58.10| 0,66 [12.25] 2,88 | 7,11 | 0,38 | 5,61 | 2,20 | 3,16 [ 1,72 | 0.05 | 5,62 0,09 99,23
25 c-51 52,07( 0,91 [1713] 2,97 | 6,21 | 0,19 | 543 | 7,57 | 3,55 | 1,06 | 0,07 | 2,97 0,23 | 100,46
26 83/2 51,50 1,00 | 16,72] 5,12 | 5,05 | 0,16 | 4,62 | 7,82 | 4,79 | 0,14 | 0,72 | 2,71 0,21 100,58
27 1430—6 50,03 | 1,43 | 16,49 | 4,38 | 6,76 | 0,13 | 4,96 | 6,89 | 3,04 | 1,30 | — 441 _ 99,82
28 C-66 52,47 1,00 |15,79| 3,42 | 7,66 | 0,24 | 4,83 | 7,58 | 3,25 | 0,60 | 0,29 | 2,57 0,27 99,67
29 3716 5218 | 0,44 [15,62] 2,58 | 9,31 | 0,00 | 6,58 | 3,22 | 4,52 | 0,44 | 0,87 | 4,12 0,20 499,58
30 C-69 51,70 [ 0,90 [16,00] 2,88 | 7,72 | 0,19 | 5,13 | 8,53 | 3,20 | 0,69 | 0,29 | 2,5 0,26 | 100,10
31 82 49,77| 2,25 | 14,75 | 7,77 | 6,37 ) 0,22 | 4,84 | 5,90 | 5,06 | 047 [ 0,55 | 2,71 0,30 | 100,66
32 5065 49,43 | 1,15 [16,15] 3,86 | 7,16 | 0,18 | 5,66 | 8,85 | 2,93 [ 0,70 | 0,49 | 3.03 0,27 99,86
33 157/8 49,80 | 0,75 | 14,31 | 3,99 | 8,62 [ 0,31 | 523 | 9,41 | 2,62 | 060 | 048 | 4,51 045 | 100,48
34 C-170 46,01 [ 1,30 16,02 | 5,27 | 803 | 0,20 | 5,85 | 9,82 | 2,39 | 1,16 [ 0,36 | 3,7 0,15 99,73

MpumeuaHne |— DUONTMTOBLIL MOpdup, KBapuesulil. p. AHuelleska, y nep. IeuepkuHo (4); 2 — PHOJNTO-IAUMTOBbLIA mopdup (KBap-
ueBnlit  anb6utodup), Canaupckoe pyaHoe nose 1), 3 — PHOJIMTO-JlalLMTOBLI nopdup (BaJyH KOHrjloMepara), p. Vp
HUKe 110C. JJIEKTPOKOMOMHAT (7); 4— AauuToBblit nopdup (°) (ksapuesiit keparodup), CanaupCkoe pyaHoe moae (6); 5 — AaUMTOBBIA mop-
dup, p. AHuYewesKa, y ropsl JIblcoit (4); 6 — maunToBbIi MOPGUD (aspOuTodup), Canaupckoe pyadoe moje (5); 7 — AaUMTOBLIA mopdup, p. Vp,
pblllle c. 3aropHoe (1); 8 — maumToBblii mopdup, KBapuesblil, p. AHueiesky, y nep. Paccser (8); 9 — mauurosbit nopdup, Keapuewbiii, p. AH-
yellleBKa, y nep. Iledepkuuo (3); 10 — mauuToBblit mopdup. Cajlaupckoe pyaHoe mnoje (2); 1{ — DauMTOBbLI nophup. dmougaapHbil, p. AHuc-
wesKa, y nep. Paccser (1); 12 — pauutosblit nopdup (ampbutodup), Tam e (8); 13 — aHIEIUTO-AALMTOBLIA NMOPQUD, BANYH KoulJomepara,
p. Yp, ¥ NJIOTHHBI NOC. JieKTpoxkombuuat {7); 14 — aHIe3uTO-nauuTOBLI NMOpAMP, p. Awveweska (3); 15 — aHNe3nTO-RALMTOBBIA nOpdHUD,
KBapuUesblil, TaM e (3); 16 — aHAe3uTo-gauuToBbli MOpdup, Tam ne (3); 17 — aupesuTo-zamTosblii mnopdup. CajmaMpcKoe pyaHoe moge (5)F
18 — auneauTopmiét nopdupur, p. Andeumeska (3); 19 — aHgeanToBblit NOPPUPHUT, KBapuesblit, Tom e (3); 20 — aHAe3UTOBLIE nopdupuT,
p. ¥Yp, y noc. UukybaTop (1);-2{ — aHde3UTOBbLIt MOPOUPHT, p. AHueuleBKa (3); 22 — aHNe3MTOBLIt NOPMUPAT, NupOKCEHOBLIT. Tam e (1);
23 — auae3nTo-6a3anbTOBLIt NOpdupuT, Camanpckoe pyaHoe noje (2); 24 — aHme3uTo-6GasanbToBblt mopduput, Tam ke (5); 25— JanoGpexunsn
aHIe3MTo-6a3anbTOBOr0 NopdupuTa, Tam ke (2); 26 — aHAe3uTn-0a3anbToBblit MOpdupHUT, p. ¥Yp, cpedHee TeuyeHue (2); 27 — aHAEIMTO-0a3alb-
ToBbI mopduput, p. Uedynuxa, ceBepo-zananHee r. I'yppbeBcka (1); 28 — TYPoOpeKuMsa aH1e3uT0-6asanbTOBOrO CcOCTaBa, CayaMpPCKOe pYyIHOE
nome (2); 29 — auneauto-6asanbToBblii nopdupur, p. Yp. y c. 3aropuoe (9); 30 — Tyd cMewanHoro cocrasa, CanaMpckoe pyaHoe mose (2):
31 — 6asanbToBblit NMOpGUPHUT, cpelHee TedeHMe p. Yp (2); 32 — 6a3anbToBblit NOPOUPHUT, TaM e (2); 33 — 6a3anbTOBLIl  MOPAMPMT. MUHAATE-
KaMeHHbI#, p. Vp, Bbllle noc. UHkybatop (1); 34 — TypoOpekuusa MiIMexeHHaH, CanaMpcKkoe pynHoe mome (2). (1) — A. @. Benoycos; (2) —
B. B. Beccoueuko; (3) —TI. A. Kypranos: (4) —B. H. Jlanus; (5) — A. C. Jlanyxos; (6) — M..T. HezabuiTosCkuii; (7) — E. A. Tlouomapen;
(8) —I'. JI. Mocnenos; (9) — B. JI. ®omuues. OGpasusl, MMelolilne pucVirn: B-41/12—47. 963—48. TI-191—51, B-40/4—4ba, 2/60—4406. T11—45,
TII-76—37a. 1048—376, C-1ir—43, 150/25—42, 11-38—39. TII1-200—34, 933/1—35, 895/1—336, 9/60—33a, 444—306, 835—30a, 1430—6—14a,
G-66—55, 37416—57.
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Tabaumima 3.

Cananpckas (3amaaHas) 30Ha

No ri/m Nt 06p, Sie, TiO, | ALl,O3 | Fe,04 FeO MnO MgO (a0 | Na,O K.,O H.O IT. 1. 12,0, Cymma
1 5351 75,25] 0,33 [12,85| 0,32 | 1,88 | 0,03 | 0,41 | 1,34 | 5,22 [ 0,80 [ 0,16 | 0,58 — 100,17
2 866 76,04 | 0,26 [ 12,84 0,93 | 1,25 | 0,06 | 0,63 | 1,50 | 3,80 | 1,20 | — 1,30 — 100,00
3 082/38 | 78,34| 0,31 [ 10,85 | 1,00 | 215 | 0,02 | 0,38 | 0,11 | 4,58 | 1.79 | 0,04 | 048 0.07 100,22
4 654/2 76.44 | 0,20 [10,39| 1,83 | 1,65 | 0,04 | 0,67 | 2,46 | 3,46 | 0,73 | — 2,06 — 99,63
5 41/3 76,96 | 0,35 [ 11,21 | 0,96 | 3,26 | 0,08 | 0,83 | 1,25 | 450 | 014 | — 0,07 — 99,62
6 80a/1 71.94 | 037 [12,61-| 1,36 | 3,08 | 0,05 | 1.24 [ 0,92 | 543 | 024 | — 0,496 — 99,20
7 606/1 68,56 | 0,54 [14,72 1,52 | 352 | 012 | 1,43 | 0,87 | 6,03 | 0,32 | — 1,33 — 99,25
8 24415 67,02 0,57 | 13,88 | 4,08 | 2,56 | 0,08 | 1,69 | 1.71 | 4,95 | 216 | — 1.25 — 99,95
9 033/2 64,91 0,74 | 15,78 2,80 | 3,26 | 019 | 2,23 | 185 | 534 | 022 | — 2,04 — 99,36
10 360 53,38 0,46 [ 19,11 | 3.48 | 3,55 | 0,14 | 4.92 | 2,88 | 643 | 0,56 | 0,46 | 4,86 — 100,22
11 027/3 54.07] 079 [ 16,48 | 5,81 | 2,56 | 0,00 | 1,47 | 742 | 5,95 | 0,70 | 0,20 | 3,65 — 99,29
12 396 5058 | 0,97 [1951] 2,33 | 6,41 | 0,11 | 3,91 | 814 3,92 0,20 [ 0,30 | 3,95 - 100,33
13 32017 | 5084] 1,53 [18,85 | 1,44 10,51 | — | 3,62 2,80 | 6,09 | 0,53 | 0,60 | 2,4t 0,17 49,39
14 1751 50,29 1,50 | 18,06 | 3.60 | 5,39 | 0,20 | 5,06 | 3,68 | 4,04 | 0,60 | 0,60 | 4,33 0,36 | 100,57
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15 334/11 49.671 0,76 [17,03 | 3,62 { 6,20 | 0,23 | 4,38 | 6,19 | 4,28 | 0,10 — 7,49 0.41 I 100,36
16 036/1 50,471 0,74 | 17,75 | 5,83 | 4,01 | 0,08 | 3,03 | 8,88 | 4,62 [ 0,45 | — 3.88 0,32 99,76
17 B-50/7 48,80 | 2,20 [14,75( 3,68 | 6,81 | 041 | 4,73 | 5.63 | 2,27 | 0,62 | 1,30 8,76 0,45 100,11
18 517 56,24 | 1,65 [11,92] 3,62 | 7,92 [ 0,41 | 5,38 | 3,28 | 2,68 [ 0,07 | 0,04 6,59 _ 99,90
19 146/5 51,30 | 0,80 | 15,70 3,82 | 6,80 | 0,07 | 5,53 | 4,78 | 5,26 [ 0,48 | 0,15 | 547 — 100,46
20 330/7 52,261 0,67 [12,68] 0,99 | 8,76 [ — | 4,88 5,60 ) 4,70 ] 039 | — 5,78 = 99,74
21 335/5 49,70 1,32 115,96 | 1,37 | 8,95 | 0,12 | 3,96 | 8,36 | 4,47 | 0,90 — 4,009 0,39 09,59
22 143/12 51,08 0,82 | 15,48 7,50 | 3,28 | 0,10 | 3,93 | 9,34 | 5,03 | 0,11 3,19 — 99,86
93 183/7 46,36 | 1,18 [ 18.25] 452 | 7,78 | 0,27 | 5,08 | 6,96 | 4,72 [ 048 | 0,06 | 4,20 0,35 99,91
24 13/7 46,51 [ 1,82 [ 14,87 4,79 | 9,34 | 0,31 | 6,72 [+ 6,51 | 4,04 | 0,24 | 0,46 4,106 0,34 100, 1

1 — puoiuTosblii nopdup, p. ATaHacOB, UCTOK Yy C. BaraHono (4); 2 — puoanTORLIT HOpAUP. KBapienntii, p. Bauat
(4); 3 — pnoautonbil mopdup (Ksapuenvlii aabOMTOMMD). OKHApUOBAHHDLI, CEBCDO-BOCTOUMee nep. Aputiieso (1), & — puosnTosuii  nmopdup,
daounanshblii (aapbutodmp). p. KaceMa, puife dep. JIypHOBO (2); 5 — PHOJMTO-1aUMTOBLI 1opdup, c. Kpachoe (2); 6 — puoanTo-aalnTo-
pulit nopdup, p. KacbMma, puiute aep, JAypHoso (2); 7 — JauMTOBLIT nopdup, TaM ke (2); 8 — nauuTtosulii mopdup, Knapuesblit, p. KacnMa,
mexny nep. JypHoso m c. Kpachoe (2); 9 — aHAe3uTO-IaLUTORBLIT MOPMID, adiiipoBblit, nep. Apuuildeso (2); 10 — aHaealTosbli HophupluT, adu-
poBbiil, ropa OpauHaa (4); 11 — aHde3uToRLI mopduput, Yy Acp. ApuHHyYeso (2);. 12 — aHae3nTo-6a3a bTOBbIA HOPMNPIT. ropa OpanHan (4):
13 — aHAe3uTo-0a3abTOBLIT mopdhupHT, cesepo-socTouHee nep. Aputuueno(l2); 14 — angeanro-GasanpToBLIt  MOPGUPHT, nMPOKCEHOBLIN. noC.
Xpuctunosckuit (1); 15 — aHge3uTo-0a3anbToRLIT MOpAUPUT, Huxe moc, Koartvipak (1); 16 — anae3nTo-6a3aapTOBLIN nOopduUpUT. y aep. Apw
HUueBo (2); 17 — aHleanTo-0a3ajbTOBLIT MOPHUPHT, MUHIAJeKaMeHHbIi, ropa OpauHaa (3); 18 — aduposbiit  aHAesnTo-0a3aIbTOBLIL nopdupur,
Tam ke (1); 19 — amabas, ka. Kameuuolii Gpoa. y r. Typbescka (1); 20 — aHAe3MTO-8a3aanToBLIT nopdupwr, cesepPo-ROcTOMHee Acp. ApH-
Huueno (2); 21 — aHae3uTo-0a3aibTOBLIE MOPGUPHT MipoKceHonblii. p. Kacbma, Y 7moc. Koueso (1); 22 — GasanbToBblli mopdupUT, 10ro-soc-
TOuHCe noc. XPUCTUHORCKu (2); 23 — Ga3aJdbTORLIT MOPPHPHT, MIArMOKIAs0RLIH, I CryleHbii. v nmoc. Kanuuonckmit (1); 24 — pazade-
TOBLIT Mopdupur, Tam ae (1) @. Bejaoycos;, (2) —A. K. Tpuronsic; (3) — B. H. Januy;, (4) — B. 1. ®ovuten. O6Gpa:iL,

. (1) — A
MMelolMe pucyHicn:  80a/l—>50, 366—26a, 027/3—266. B-50/7—21, 143/12—10.

IIpumeyaHue.
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Tad6auuna 4.

Anambaiickan (cyuraiickas) soHa

Ne n/n Ni 06p. 8i0, | TiO, | Al.O, | Fe,O, | FeO | MnO | MgO | CaO | Na,0 | XK,0 | H,0 | IL n. 0 P,0s CYMMa
1 12912 |73,00( 0,39 | 11,50 | 2,77 | 3,99 | 0,07 | 1,75 | 0,70| 3,90 | 0,06 | — 1,74 - 99,87
2 B-26/4 |58,90| 1,20 | 15,85| 4,14 | 2,83 | 0,06 | 3,04 | 3,29| 5,10 | 2,90 | 0,70 | 2,31 0,10 100,42
3 137/3 47,86 4,25 [18,00| 8,63 | 6,10 | 0,10 | 1,54 | 3,21| 5,39 | 2,77 | 046 | 2,26 0,30 100,57
4 B-26/3 52,80( 1,20 117,90| 1,26 | 4,82 | 0,41 | 5,74 | 6,75| 3,55 | 1,25 | 0,70 | 3,94 0,22 100,06
5 B-29 53,40( 0,90 116,45| 1,59 | 512 | 0,09 | 5,74 | 7,51 | 4,30 | 0,22 | 0,50 | 4,27 0,05 100,04
6 B-26/6  |53,70| 1,10 {1590 2,82 | 5,20 6,16 6,08 | 3,29| 4,60 | 2,40 | 0,50 | 4,28 0,05 100,08
7 B-26/5 5240 1,10 [17,15| 3,16 | 4,90 | 0,11 | 6,41 | 2,82 4,15 | 3,30 | 0,50 | 4,54 0,05 100,59
8 B-15 50,57 0,94 [17,40| 3,36 | 6,08 [ 0,10 | 4,17 | 6,15| 4,82 | 1,30 | 0,30 | 4,00 0,20 99,29
9 128/31 52,721 1,55 [14,20] 1,32 | 6,90 | 0,47 | 545 | 5.74| 1,95 | 1,20 | 0,16 | 7,86 0,39 99,61

10 134/27 149,86 1,25 |17,23| 1,84 | 6,80 | 0,16 | 4,59 | 528| 6,74 | 0,60 | 027 | 5,54 0,25 100,41
1 B-14/4 14833 0,81 [19,00] 3,11 | 6,42 | 015 | 4,63 | 8,80 4,21 | 0,77 | 0,16 | 3,00 0,25 99,64
12 B-14/5 147,00 1,23 [18,52] 3,28 | 2,92 | 0,10 | 4,85 | 6,42 5,01 | 0,28 | 0,35 | 4,33 0,21 99,6 .
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13 224/8 46,00 3,11 [18,17| 3,75 [ 10,30 0,18 | 4,97 | 3,71 3,35 | 0,80 | — 541 0,89 100,64
14 B-14/6 | 50,77 | 0,98 | 15,11 | 3,60 | 8,22 | 0,11 | 5,49 | 624 | 4,01 | 0,73 | 0,22 | 4,10 0,18 99,76
15 B-16 48,92 0,71 | 15,86 | 2,03 | 8,50 | 0,45 | 5,30 | 7,21 | 4,09 | 1,60 | 0,47 | 4,53 0,18 99,55
16 114511 47,54 1,00 | 17,02 4,58 | 5,89 | 0,16 | 7,52 | 6,60| 3,08 | 1,28 | 0,50 | 3,65 0,50 99,33
17 130/ 4553 072 {1590 223 [ 7,69 | 016 | 7,51 | 633 431 | — | 0,04] 9,02 0,12 99,56
18 B-16/1 | 47,28| 1,20 | 15,24| 3,61 | 970 | 0,46 | 6,00 | 813 | 2,70 [ 1,21 | 0,33 | 4,00 0,20 99,95
19 B-16/2 [ 46,70 [ 0,91 [16,34| 3.46 | 9,83 | 0,16 | 6,04 | 8,40 4,19 0,45 | 0,51 | 3,00 — 99,99
20 132/40 | 45,90 4,55 | 13,49 1,36 | 8,20 | 047 | 4,64 | 14,40| 549 | 0,48 | 0,24 | 7,49 0,28 100,09
21 28/46 46,68 | 2,08 | 14,72 2,94 [ 10,37] 0,13 | 6.21 | 947 3,60 | 0,20 | — 3,52 0,53 100,43
mop IR TSRt iR b, i SR AL o it Aooal e I e AHER SRt Eoas o’ Cronmch . Axaupalis(l): pite

AHNIe3NTO-6a3aJIbTOBLI 1leMeHT KOHrjiomepara, p. Ajam6ail, y cT. TaryH (3); 5 — aHaesnTo-6a3albTOBbI NMOpPGUPMT, MMHIAJeKaMeHHbIN, peKn
CyHrait 1 Mawuxa, y gep. AradbuHo (3); (:—Mun,udnexdmeﬂﬂbm ‘mop@MpMT M3 raJgbku TYQDOKOHrjomeparta, p. Ayambaii, kappep y cT. TAryH
(3); 7 — nopdupur aHme:3nMTO-6a3aJbTOBBI, TaM ke (3): 8 — aHnesnTo-0a3ajbTOBbI NMOPpHUPUT (J1aBOOpeKYMsi), PY. CTenHOi AJjamobait (3),
9 — anpe3nTo-6a3anbToRblii nopduput, pu. CrenHoit AjgamOaii, yctee Jiapuxm (1); 10— aHzesurto-06asanbToBblif nopdupuT, cyOuiesouHoOi, Bep-
xoBbe p4. CTenHoit Ajamb6ait (1); 11 — aHnesuTo-6asagbrosblii nopdupurt, p. CyHrait (3); 12 — Tyd cMmemwlaHHOro cocTama, TaM ke (3); 13 —
JNIPOKCEHOBBIN aHAc3nT0-6a3as1bTOBBIE Hoppuipnt, p. 9ymeiw, Yy c¢. HeitmadHoso (1); 14 — OGaszanbToBblit nopduput, p. CyHrait (3); 15 — tydo-
6perkuna Oasanbra, Tam ke (3); 16 — 6asanpToBblit nopdupur, pu. CrenHoit Ajgambait, BepxoBbe KJ. EnGanuxa (2), 17 — 6asanpTOBBIN MOpdu-
put, py. CrenHoit Amambait, ycree Jlapuxum (1); 18 — GazanbroBblit nopdupur, osmBuHORBIA (?), p. CyHrait (3); 19 — 6asanbToBblit mMopdupur,
Tam »xke (3); 20—ﬁasanbmnblﬁ nop®UpUT, NJIATHOKJIA30BbI, BEPXOBbE pu. CTeHHOH Ajambait (1); 21 — NMpPOKCEH-NJIArMOKJIA30Bblif 6a3aJIbTO-
BLIf NOPOUPUT, plin, y noc. Illamau (1). (1) — A. . Beaoycos; (2)—A. K. Tpurcnnc; (3)— B. H. JlanuH. AHaIu3bl, MMejoliMe DUCYHKM:
B-26/5—23, B-1 —226 134/27—140, B-14/4—22a, B-16—54, 130/1—9, Blﬁ/l—a 132/40—2.
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TaOGauma 5.

Tomb-Uymbniickasa 3ona

Ne n/n Ni 06Gp. Sio, TiO, | A1,O, | Fe,04 | FeO | MnO | MgO Ca0 | Na,0 | K,0 H,0 M. n u 1,0, Cymma
1 280/20 76,50 | 0,20 [ 12,60 0,64 | 1,90 — 0,65 2,40 2,17 | 1,70 — 1,73 — 99,99
2 280/28 73,00 0,20 | 13,50| 1,42 | 1,83 — 0,84 | 2,40 5,06 | 0,20 o 1,88 — 100,33
3 280/22 74,001 0,31 | 12,60| 0,61 | 2,44 — 0,70 2,90| 2,42 | 1,25 — 2,64 — 99,87
4 B-62/3 71,001 0,22 (12,41 | 1,24 | 3,00 — 1,10 1,50| 5,06 | 1,28 | 0,24 2,54 0,30 99,88
5 B-62/8 74,001 0,36 (11,45 1,38 | 2,19 — 1,61 1,30 3,93 | 1,67 | 0,21 2,77 0,15 99,83
6 280/7 75,50 | 0,42 (12,20 1,23 | 2,99 — 1.15 — 5,06 | 0,10 — 0,89 — 100,39
7 280/6 75,00| 0,36 | 12,45 2,38 | 2,19 — 1,60 0,301 3,5 | 0,08 — 1,54 — 100,17
8 B-63/4 70,32 0,56 | 11,68 1,30 | 4,81 | 0,09 1,02 1,08] 3,00 | 2,96 | 0,20 2,78 0,16 99,96
9 280/40 73,00 0,51 | 11,50 0,80 | 4,89 | 0,08 1,52 0,79 3,9 | 0,10 — 2,39 — 99,48

10 B-62/1 69,60 0,77 [12,25] 0,98 | 3,05 | 0,03 | 2,20 | 2,20 5,32 | 0,10 | 0,21 2,89 0,13 99,75
tt B-63/8 67,01 | 0,72 [ 13,53 2,32 | 4,03 — 1,30 [ 1,35 | 3,44 | 2,78 | 0.70 2.3 0,30 99,78
12 B-20/2 60,50 | 0,50 | 15,75 | 1,44 | 5,28 | 0,11 1,68 4,35| 4,00 | 1,30 | 0,40 4,19 -— 99.47
13 B-62/2 67,30 | 0,40 113,40 0,88 | 3,98 | 0,11 2,03 3,75 3,85 | 0,60 [ 0,30 3,14 — 99,74
14 280/19 71,601 0,76 113,25 2,97 | 3,05 | 0,03 2,20 0,211 5,33 | 1,70 — 1,73 S 101,49
15 280/ 68,00 0,72 (14,50 2,31 | 5,03 — 1,35 2,30 2,43 | 1,25 — 2,64 —_ 98,87
16 B-62/6 66,80 0,40 13,09 2,65 | 2,98 | 0,11 2,03 4,22 3,60 | 0,30 | 0,30 3,13 — 99,57
17 280/32 68,00 0,55 (12,90 0,72 | 4,57 — 2,75 2,47 4,81 | 0,66 o 3,44 — 100,87
18 B-63/9 67,01 0,50 [ 12,50 2,80 | 4,89 | 0,08 1,53 | 2,75( 3,93 | 1,10 | 0,24 2,40 0,07 99,72
19 113/6 70,421 0,46 [ 11,69 1,29 | 4,80 | 0,08 3,021 1,05] 3,03 | 0,30 | 0,10 1,9 0,33 99,92
20 280/34 63,50 0,46 [ 1340 1,11 | 4,31 | 0,05 ] 3,30 3,75 3,94 | 0,85 — 4,94 — 99,31
21 B-62/5 62,5 | 0,50 | 14,95] 2,20 | 3,98 | 0,11 3,71 2,35| 4,80 | 0,29 | 0,60 3,94 o 99,53
22 B-20/6 60,40 0,50 | 15,40 2,29 | 3,90 | 0,11 3,94 | 5,63 3,20 | 0,82 | 0,50 3,53 - 99,62
23 118/11 59,60 | 1,08 | 14,77 2,20 | 6,30 | 0,11 4,26 2,40 5,73 | 0,36 | 0,26 3,28 .03 100,38
24 B-20/9 57,48 0,65 115,90 2,98 | 5,66 | 0,16 4,05 3,75 4,40 | 0,46 | 0,60 3,93 — 100,43
25 B-20/5 57,60 0,50 | 15,60 2,42 | 4,97 | 0,09 3,71 7,51 2,00 | 2,21 | 0,60 3,15 — 100,38
26 B-30/1 49,60 [ 1,20 (17,25] 1,36 | 7,80 | 0,11 7,76 | 3,29 4,95 | 1,15 | 0,70 4,67 0,09 09,49
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27 B-30/2 | 51,40 1,30 | 17,40 1,21 | 6.65 | 0,41 | 7,00 5,16 4,16 | 0,85 | - 4,44 0,03 99,50
28 701 47021 1,20 | 18,44 ] 3.26 | 7,94 | 0,11 | 4,80 6,38] 4,97 | 0,14 | 020 | 5,17 — 99,82
29 066/3 48,081 0,85 [ 19,21 322 | 6,53 | 017 | 4,74 | 8,98 4,18 | 0,78 | 015 | 3,55 0,24 100,68
30 17a 49,021 0,66 [ 16,43 ] 4,91 | 591 | 047 | 6,93 401| 2,76 | 2,43 | 0,20 | 4,83 0,12 99,28
31 B-63/1 | 48,00] 045 [ 1560f 1,43 | 7,65 | 0.16 | 4,73 7.94] 524 | 0,10 [ 0,90 | 8,85 s 100,15
32 113/28 149,471 0,59 [17,22] 2,91 | 980 | 0,45 | 6,45] 2,97] 5,66 | 0,24 | 0,56 | 5,34 0,07 100,63
33 430 46,69 | 4,05 |15,87| 5,77 | 449 | 0,35 | 3,32[11,28[ 1,29 | 3,08 | — 3,43 0,84 100,46
34 | B-635 | 4840 0,65 [16,50| 2,90 | 8,80 | 0,20 | 4.73] 9,39] 2,30 | 2,45 | 040 | 2,78 - 99,50
35 B-18 47,84( 0,80 | 1542 271 | 8,72 | 015 | 5,20 7,37] 404 | 1,75 | 0,52 | 4,57 0,18 99,27
35 B-637 [ 42,60 0,55 | 16,10 ] 3,48 | 8,19 | 0,26 | 6,75| 7.04] 3.60 | 0,15 | 0,30 | 4,91 - 99,93
37 194 49,88 1,12 [ 16,24 3,43 | 3,79 [ 019 | 7,81]10,00] 2,69 | 112 | 0,10 | 2,99 0,16 a9,52
38 113/7 46,56 [ 0,78 [ 16,56 | 3,44 | 9,80 | 0,17 | 5,99 8,23] 4,04 [ 0,30 | 0,43 | 4,26 0,15 100,71
39 B-63/2 150,20| 0,50 [14,10] 0,52 | 7,27 | 0.16 [ 10,13 | 7,04]| 3,35 | 0,35 | 0,30 | 6,11 - 100,03
40 118/4 49,381 0,62 113,40 | 1,77 | 5,70 | 014 | 798| 9.48| 4,99 | 0,36 | 0,38 | 5,73 on 100,04
41 L-30/3 148,000 1,20 11210 1,35 | 7.04 | 0,11 | 7,09] 9,86 3,45 | 0,00 | 0,60 | 9,68 — 100,28

IIpumeuanne. |- puoauropuii nopdup, p. Uymbiur, Huke YCTba p. Aurypeu (1); 2 — puoantonblii nopdup dawonnanapHbli (KB, anb-
6uTodup), tam xe (1); 3 — pHONMTORLIG nNOpdUp, Tam e (1); 4 — pHoanTo-janmnToBblit nNopdup, TaMm xe (3); 5 — pUOANTO-AaLLUTOBDII
1opdMP KBapuesblit, TaM e (3); 6 — PUONKUTO-AULMTONLIT MOPHUD KBaApPUCBLIE, TaM #se (1), 7 — nauuToBblil mMOpdUp KBapueBbIil, Tam ke (1);
8 — mauuToBbiif noppup, aduposbiit, p. Aurypeu (3); Y CIALUTORDLIT wopditip, p. Yysiblld, Himse ycrba p. Aurypen (1); 10 — paunTtosbiit uop-
¢up, Jlasobpekums, Ttam ke (3); 11 — pauuronnit nopdup, p. Aunrypen (3); 12 — nauntonblit nopdnp Ksapuesblit, c. JlokoTb, Jaesblii OGopr,
p. Yymbimt (3); 13 — AauuTosLIii mopdup, p. Yymulnl, HHMrKe YCTba p. AHrypem (3); 14 — mauuTosuiii nopdpup, Tam e (1); 15 — RaLTOBLIH
noppup, Tam xe (1); 16 — aHAC3UTO-NALUTOBDLII nopdup, tam ke (3); 17 — aHAEsUTO-1auMTOBLIiI MOpP)UP POroBOOOMAHKOBLI, Tam ke (1);
18 — aHpe3uTo-naunToBLIii nopdup, p. Aurypen (1); (9 — aHAE3UTO-NALNTOBDIHA noppup, p. AHrypeu (1); 20 — aHfeautonbli nopduput, p. Uy-
MbIUI, HUM<e YCTbs p. AHrypeu (1); 21 — aunesuToBblil MOPPUPIT, JanoOpeKuUmMs, Tam ke (3); 22 — aHNE3NTOBDL nopGUpPUT, KBapueBbli,
<. JloKOTb, y Manyuuunt p. Yymuiw (3); 23 — anuesuTonulit nopdupmT, poropoobMankoselii, p. AHrypen (1); 24 — aupesuTosulii mopdUpMT. nu-
DOKCeHOBLIN, Tam rxe (3); 26 — aHnesuTo-0asanbTonuiit mopdupur, p. YkKcyHaii, NpuToK y nep. HepHasku (3); 27 — anabas, cyOpynkaHuue-~
CKan (?) MHTPY3mMA, p. YKcyHail, ua Becenoil ropke (3); 28 — aH;lesuro-6a3ainrosniii nopduput, p. Uymbli, y c. JIokoTb (1) 29 — aw-
lwesuro-6asadpToBnblt nopdupur, p. Kaupanen (1); 30 aHAe3UTO-0asaabToRbIN MOPHUPUT, Ki. OcuHosLid (2); 31 — aHne3auTo-6a3anbToBLIN NOP-
GUpHT, JasoOpeKynsa, p. AHrypen, I0¥HAa OKpauHa C. JlokoTLb (3); 32 -— aHAe3MTO-0:a:3aJibTOBLIL Nnop®upiT, NHPOKCCHOBDLI, pP. AHrypeu (1);
33 — OasanpToBLIi  mopduput, p. Bapbanauuxa (2); 34 — HA3aALTOBDLII nopdUPHUT, P. AHTYPEH, 10KHAH OKpauHa c. Jlokorb (3); 35 — Ga-
SAJILTOBLIA  TOPMMPUT € 1WAPOBOI  OTRENBHOCTbIO, P. AHrypeun (3); 36 — GazaabTosbii nMopdupur, MUHNAJleKAMEHHDI, p. AHrypeM, loKHad
vkpauna c. JoKoTe (3); 37 — OasanbToBbLIl mopdupu'r, p. Yymbim, Buime noc. MapTuirioso (2); 38 — 6asanbTOBLIN nopduput, p. Aurypesd (1);
39 — GasanbToBblii  NOpUPUT, P. AHFypen, IlomHam OKpaMHa ¢. JIOKOTH  (3); 40 —0a:asibroBblii nopMUPUT, CcyOUICIIONIIOi. OJURUHOBLIN,
p. YUympiur, y c. Jlokors (1); 41 — GasaanToBbIF 110pdupUT, p. VHKcywaii, y socta (1). (1) — A. . Besoycos; (2) — II. E. KasaKon; (3) —
B. H. Janun. OOCpasubl, umelomue PHCYHKM: B-20/9—29, B-20/5—25, B-30/1—18, B-63/{—16, 113/28—17, B-63/7—11, 19a—13, 113/7—16,
B-63/2—12, 118/4—1a, B-30/3—4&.



0SY

Tadbauna 6.

XHMHYeCKHii cocTaB uHTpYy3uBHbIX nopoa Canampa

Ne /o Ni 00p. Si0, i TiO, | A1,0,| Fe,0, | FecO MnO | Mgo | cao | Na,0| K,0 [ H,O| It nn ’ P,0; } Cymma
CyOByJIKaHHYeCKIle HHTPY3HH KeMOPHIfCKOro BYJIKAHH3MAa
1 v 7,08 0,20 |[11,26] 3,04 | — | 045 2,75 1,90] 2,89 | 2,98 | — 3.7 - 99,96
2 111 78,95 1461030 | — [ 0,02]0.22] 0,29 429 0,38 | — 1,50 - 100,63
3 12 72,90 0,19 {13,307 1,42 | 2,42 | 014 | 2,09 | 1.86| 3,70 | 0,90 | 0.14 1,54 — 100,63
4 \% 72,46 0,26 (13,16 | 1,64 | 2,95| 0,03 | 1,34 | 2,14 2,42 | 1,96 | 0,16 2,70 = 101,81
5 — 64,94 | 0,30 | 14,58 | 0,57 | 6,00 0,09 | 2,22 | 3,90| 4,11 | 0,65 | 0,14 2,21 0,16 99,98
6 = 64,98 0,48 | 14,16 2,99 | 514 0,11 | 1,48 | 1,62] 6.13 | 0,12 | 0,23 2,47 0,24 100,15
7 57,101 0,33 (16,28 | 1,87 | 6,32 0,08 | 3.54 | 8,10 2,36 | 0,20 [ — 3,74 0,11 100,02
8 = 55,40 [ 0,93 [16,20 | 5,28 | 6,32]| 0,18 | 3,74 | 2,89| 5,49 | 016 | — 3,98 0,20 99,77
9 — 52,76 ( 1,30 [15.96 | 1,92 [ 9,12] 019 | 3,54 | 7,52 3,93 | 0,10 [ 0,08 3,02 0,12 99,56
10 = 47,301 0,90 20,00 2,47 | 7,40 011 | 4,89 | 4,78| 5,28 | 0,97 | 5,28 0,10 0,21 99,69
1 = 49,341 1,01 |18,35] 2,54 | 7,18| 0,18 | 4,16 | 9,55| 3,18 | 1,52 | 0,06 2,52 0,27 99,86
12 — 49,44 1,35 [ 14,00 4,59 | 8.26| 0,08 | 5,62 | 3,76| 4.97 | 3,11 | 0,10 4,48 0,30 100,06
13 — 48,64 | 1.17 (16,56 | 3,08 | 7,69| 0,49 | 6,24 [ 9,90| 2,56 | 0,72 | 0.04 2,90 0,23 99,93
14 i 46,78 1,01 | 16,15] 2,02 | 7,33| 0,21 | 853 | 5,79| 2,89 | 0,05 | 0,12 8,28 0,26 99,42
KeM0OpHificKHif 1JIarHOrpaHNTHBIA KOMIIIEKC
15 [1-44 75,271 0,49 | 12,74] 1,09 | 2,55] 0,30 | 0,08 | 1,92 3,70 | 0,70 | — 0,76 0,09 99,39
16 I1-95 65,71 0,34 [ 16,59 0,39 | 3,80] 0,08 | 1,39 | 4,39| 4,33 | 1,10 | — 1,44 0,26 99,82
17 I1-33 74,43 019 [12,52} 1,28 | -2,97] 013 | 0,77 | 1,80] 3,78 | 0,22 | — 0,14 0,20 99,43
18 I1-43 71,55 0,30 (14,45 1,23 | 3,71] 0,09 | 1,05 | 2,72 3,50 | 0,32 | — 1,30 0,20 100,12
19 I1-63 70,69 | 0,19 [ 43,67 1.46 | 3,41 0,09 | 1,60 | 1,67 | 4,20 | 0,40 | — 2,24 0,06 99,38




341

HmxnekamenHoyroabHblit rab0po-aqua6a3oBblit Kominieke

20 I-125 | 55,02 0,79 [17,24] 2,61 | 539 0,25 | 3,31 | 692] 3,70 | 0,60 | — 2,88 0,27 98,98
2 M-67 50,59 0,98 | 18,52 2,86 | 7.15| 0,14 | 3,81 | 7,67| 4,057 1,15 | — 2,74 0,37 | 100,03
22 M-128 | 49,49] 0,90 [19,47| 3,57 | 5,52| 0,13 | 3,60 | 10,00] 3,37 | 0,56 | — 2,10 0,42 98,93
23 — 50,82 | 1,01 (17,78 2,28 | 7,18 0,18 | 4,47 | 9,90 2,26 | 0,78 | — 2,00 0,31 99,57
24 = 50,50 | 1,25 |17,37| 3,42 | 842| 0,19 | 4,26 | 9.11] 2,97 | 0,68 | 0,10 | 1,84 0,30 99,81
25 m-23 50,14 1,31 [16,95| 1,83 [ 8,08] 0,09 | 4,98 | 10,49| 2,63 | 0,60 | — 2,74 0,34 | 100,18
26 58 47,31 1,62 [18,84| 1.76 | 7,50 — | 509 |11,07] 3,49 | 0,84 | 0,57 | 1,71 0,35 | 100,20
%7 10 50,02 | 1,24 [10,24] 2,00 [ 4,00| 0417 | 4.71 [10,23] 220 | 1,20 | — 1,97 — 99,98
28 M-147 146,32 | 1,24 (18,40 0,94 [ 1050] 0,15 | 4,96 | 10,40 | 2,19 | 0,15 | — 2,70 0,29 98,95

IlepMckHif KoMNieKC laeK OCHOBHOIO COCTaBa

29 — 51,63 1,41 | 14,93 421 | 8,93 0,23 | 3,33.| 6,47 4,80 | 0,50 | — 3,22 o 99.36
30 - 51,40 | 1,43 [17,21| 346 | 920 0,19 | 4,47 | 3,62] 4.61 | 0,76 | — 3,04 0,33 99,72
31 25 45,16 | 1,11 [ 14,57 ] 1,62 | 10,49] 0,26 | 446 | 6,69] 421 | 058 | — | 11,78 99,93
32 143 4864 | 1,57 15,39 639 | 7,75 — | 4,81 | 8,43 3,65 | 023 | — 3,07 - 99,93
33 8 45,42 2,45 |[1713 | 3,40 | 7,76 | — | 6,75 | 853 4,29 | 0,60 | 0,38 | 2,97 0,49 100,20

Hpusmceuanme, | — KsapueBblii  JauMTOBDLIi opdup,  Callamperioe  py;Hoe Toje (4); 2 — anae3uTo-naluToBblii  Mopdup,
TaM ke (4): 3 — aNAC3MTO-HAauMTOBRIE 10phUp, Calaupckuii  PYAHMK (2); 4 — angesuTo-mauuTopblii  mopdup, Cajaupckoe pyaHoe
nose (&), 5 — wsapuesutii  nopémp, p. Toamosas  (3); 6 — CPAaHOIMODUT-OPGUD, D. BauaT (3); 7 — KBapuecBbli  anaba3oBblil nopoun-
pur, p. Yp (3); 8 — kBapnesplit  nnabaszoblit  1OpGUPUT, p. Man. Bawat (3); Y — KBapuesblii Ana6asoBblii mopduput, c. JokoTh (3);
10 — knBapuesbtit Inabdasosuiit nopdupur, r. TyppeBCK (3); (1 — KARAPUERbIH Anabas, p. Yp (3); 12 — nua6a3s, r. I'ypeeBck (3); 13 — nuabas,
c. Jlokorn (3); 14 — nnabas, nep. IMcuepknuo (3); 15 — mIarnorpaHur, p. lTapuouunxa, nunie p. ITonepeynoit (5); 16 — nuarnorpaHuT-nopdup,
p. Koartbipak, suwiwie ¢. Moxpywuuo (5); 17 — naarnorpanmrt, p. Ilonepeunas (5); 18 — maaruorpaHut, TaMm #xe (5); 19 — rpaHuUT-NOpHUP,
p. Komrvipak (5); 20 — ra66po-amnabas. c. XpucthHonka (5); 31 — kpapuesniii nmabas, mep. Bous. IToanuesas (5); 22 — xBapueBblii auabas,
loro-sanagliec C. Adgenxcarizposta (5); 23 — Knapuesnhit nnabaz, ropa Maandosan (3); 24 — Keapuesblit 11a6a3oBblii TOPHUPUT, MEJTKO3EPHHUCTBIIA,
TaM de (3); 25 — rabbpo-Mnabaz, Tam e (5); 26 — radOpo-nmabas, 107KHAIC CKIOHLI ropbl MaJuHOBOH (1) 27 — rab6po-puabas, tam ke (2);
28 — Muabas, p. Vp (5); 29— 1<Bapuenviit nuabas0BLlit MOPGUPUT, DaiioH r. T'ypeescka (3); 30 — nuabas MeJIKO3epPHUCTHIA, NMUKeT 83 B H<eyre3-
HOLOPOANOI BLieMEe, pyiinuik  Camaup (3); 31 — nuabasosulit nopduput,Cajampckoe pyauoe mnoge (4); 32 — nuabaszosslii nopoupuT, I0KHee
ropbl MasuHoBoil (1); 33 — ra66po-nnadas, ropa. Maaunoraa (1). (1) — A. fA. ByabiuHukos; (2) — I'. C. JlaGasuu: (3) — B. H. Jlanun; (4) —
M. TI. HesaGuiTonCruii; (5) — K. A. TTonomapes. @0pasini (N yi/r). WMCIOMIMC DUCYHKM: No 2—75, Ne 10—70, Ni 12—71a, Ne 15—83, Ne 17— 84,
Ne 18—85a, Ne 19—850, Ne 23—97a, Ne 24—976, Nb 28—98, Ne 29—104, No 31—103.
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Penaktopul- uanareanctea 3. 7. Pocwxuna. E. . Tumogeesa
XynusecTBeHHblT peaakrtop M. @. Iaasvtpuna
TexHunyeckuil peraxkrop I'. A. I'epacumuyx
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CnaHo B HaGop 06.03.87. IToanucaHo kK medarm 30.09.87. MH-02296. ®opmaTt 60X90'/s. By-
Mara KH.-KYpHaJbHaa. OObIKHOBEHHasd rapHuUTypa. BbicOkaga neyaTs. VYca. Ted.  Ju
25 nm. n.+ 7 n. J. Ha MeJioBaHHOK Gymare. VYcia. kp.-orr. 9,8. Vu-nsp. a 8,2, Tupax
. 1000 3k3. 3akas Ny 685. Ilena 2 pyo.
Opnena Tpynosoro KpacHoro 3HameHM wu3naTenbctBo «Haykan, CuUOHDCKOE OTHeNcHME.
630099, Horocubupck, 99, Coserckan, 18.
4-8 Tunorpagua us3gareasctna «Hayka». 630077, Hosocmbupek, 77, CraHumcaasckoro, 25.




