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Annesntsl Kamuatku
(CripaBoYHHMK XHUMHYECKHX aHATM30B BYJIKAHUTOB M OCHOBHBIX ITOPOI000PA3yIONIIX MHHEPAIOB)

M., Hayxka, 2008 r. 364 c.

Brnepsrie nmpuBoaaTCsS HanboJiee MOJHBIE JaHHBIE 110 XUMHUYECKOMY COCTaBY YETBEPTUUHBIX
aane3nToB KamuaTtku. [ToMUMO XMMHYECKOTO COCTaBa aHIE3UTOB JaeTcs Ux (pa3oBBIA aHANU3,
FeOXUMUYECKUN COCTaB, cojaepkanve P30, M30TOMHBIN aHalW3 CTPOHIMUSA, HEOJAWMA, KHUCIOPOA.
I'maBHO! 0COOCHHOCTBHIO OMMYOJMKOBAHHBIX AHATM30B SBJSETCS WX CTpaTU(UKAus W YeTKas
reojioruueckas NpuBs3Ka o0OpasloB, YTO  TMO3BOJSIET TMOHUMATh  IOCIIEIOBATEIHHOCTH
TeOJIOTUYECKUX COOBITHI. PaccMaTpuBalOTCS TETPOTEHETUYECKHE OCOOCHHOCTH TOJEUTOBBIX
(amme3uTOB MaHTHHHOrO TeHesuwca | TWma) W HM3BECTKOBO-IIEIOYHBIX (AHIE3MTOB MaHTHIHO-
KopoBoro reHesuca |l Tuma) anmesutoB. [lomguepkuBaeTCs 3HAYCHHUE METPOXUMHUCCKHUX,
METPOJOTHUECKUX M HM30TOMHO-TEOXMMHYECKUX KOPPEISATOPOB Il PACHO3HAHUS JIBYX THIIOB
aH/me3uToB. Ha OCHOBE MEeTpOXUMUYECKOM 0a3bl JaHHBIX BBIICISICTCS yCTONYMBBIN, HEYCTONIMBBIN
Y TIPOMEKYTOUHBIN TpeH bl qudPepeHnrani ByJKaHUTOB, KOTOPhIE MPEaIaracTcsi HCIOIb30BaTh
JUTS OTIPEJICJICHHSI XapaKTepa BYJIKAHUYECKON JEATENbHOCTH U TUIIOB BYJIKAHUUYECKHUX U3BEPIKCHUM.
Knaura moxer ObITh MCIOJIB30BaHA KaK CIPABOYHUK IO aHJE3UTOBOMY BYJIKAHHU3MY M pacCyMTaHa
Ha BYJIKQHOJOrOB, TMeTporpadoB, TEOXMMHUKOB U TEOJIOTOB, 3aHUMAIOIIUXCS BOMPOCAMH
MPOUCXO0XKICHUS BYJIKAHUYECKUX TTOPO/I.

KimtoueBbie cioBa: anzae3ut, Kamuatka, muddepeHnmanms, TPEHI, METPOXUMHS, TCOXHUMUS,
HN30TOIIkI.
Nnmroctpanuit 80, Tabmun 294, 6ubauoTednbie Ha3BaHUS 55.

Andesites of Kamchatka
(Reference guide to the chemical analysis of volcanites and basic rock-forming minerals)

Ivanov B. V., M., Nauka, 2008. 364 p.

This book is the first work that provides the ultimate data about chemical composition of the
Kamchatka Quaternary andesites. Besides the book provides data about a phase analysis of
andesites, geochemical composition, REE composition and isotopic analysis of strontium,
neodymium and oxygen. The analyses are prominent for their stratification and accurate geological
positioning. This allows understanding how the geological events alternated. The paper is focused
on the petrogenetic peculiarities of tholeiitic (the 1% type of mantle genesis) and calc-alkali (the 2™
type of mantle-crust genesis) andesites. The book stresses that petrochemical, petrological and
isotopic-geochemical correlators play a great role in distinguishing of those two types of andesites.
On the basis of petrochemical database we distinguished three trends of the volcanites
differentiation: stable, unstable and intermediate. These trends are supposed to be used for the
determination of the volcanic activity character and types of the volcanic eruptions.

This book will be helpful as a reference guide to volcanologists, petrographers, geochemists and
geologists, to those who study the genesis of volcanic rocks.

Key words: andesite, Kamchatka, differetiation, trend, petrochemistry, geochemistry, isotope
[llustrations 80, Tables 294, References 55.
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Beenenne

B 1990 r. Beimna u3 nedatu moHorpadus b.B.MBaHoBa «Tumbl aHIE3UTOBOTO BYJIKAaHU3MA
TUX00KeaHCKOTO MOJIBMKHOTO TosAca». M3-3a orpaHu4eHHOro o0beMa KHUTH OTPOMHBIN
(akTHUECKUl MaTepual, B OCHOBHOM, OBLI MPEJCTABICH B BHJE CPEIHUX AHAJIM30B BEIIECTBA U
YUTATEII0 HE MPEACTaBIsIOCh BO3MOKHOCTH ONEPUPOBATh MEPBUUHBIMU JAaHHBIMU. B MoHOrpadun
«AHnzae3utsl Kamuatku» QakTHueckuii MaTepual JaeTcst B I0CTaTOYHO IOJHOM oObeMe. ['naBHOM
0COOEHHOCTBIO TPHUBEIECHHBIX MAaTEPHANIOB SBISETCS MX 4YETKas Te0JIOTMYECKas NPUBSA3KA, HX
cTpaTu(UKanys, YTO TIO3BOJIIET IMOHMMATh IOCIIEIOBATEIHLHOCTh T€OJIOTUYECKUX COOBITHH W
JOCTAaTOYHO IIOJHO OXapaKTepu30BaTh TIE€HETHUYECKYIO CYIIHOCTh u3ydaeMod mopoabsl. Ilo
CyllecTBy, Ipeasaraemas pabora mpejacraBiseT coboil co3nanue MHGOPMALMOHHOTO METPOJIOTO-
reOXMMHUYECKOTo OaHKa TaHHBIX 10 YEeTBEPTHYHBIM aHe3uTaM Kamyartku.

AHAIMTHYECKUH Marepuanl B MOHOTpauH pacrojiaraeTcsi B cieayromeM mnopsake: 1.
Ha3BaHUE BYJIKAHA, €0 KOOPJUHATHI; 2. KPAaTKUN M€OJOrMUECKUil OuepK ByJKaHa; 3. XMUMUYECKUH
aHanu3 mpoObl, ee HoMep, MecTo B3sATHA 4. (a30BbIi aHaIM3 MOPOA0OOPA3YIOLUIMX MUHEPAIIOB; O.
reOXUMHYECKUN aHanu3 npoOsl; 6. m3oTonHblil ananu3 npoosl (Sr, Nd,0); 7. ananus Ha P33; 8.
reoJIOrO-CTPYKTYPHBIN, METPOXUMUYECKHI U IETPOJIOrO-TEOXUMHYECKAN aHAIU3 MaTEPUATIOB.

JU11 NOHMMaHMA HBOJIIOLMM MarMaTU4ecKoro Mpolecca B YMCIO MPOoO BKIIIOYEHBI aHJE3UTO-
0a3asbThl (OCHOBHBIC aH/IE3UThI) 0a3alIbThI U KCCHOIHTHI.

OcHOBY pabOThI COCTABIISIFOT MaTepUabl JIMIHO coOpanHbie (65%) aBTropom B TeueHun 1970-
2005 romoB B mpolecce W3YYCHUS W3BEPIKCHWH ByNKaHOB KaMyatkm ¥ JeTalnbHBIX
neTporpauyeckux,  MEeTPOXUMHUYECKHX M TEOXMMHYECKHX  MCCIEJOBAHUH  BYJIKaHOB
YeTBEPTUYHOI'O BO3PacTa.

B pa6ore ncnonp3oBanbl 1450 mOMHBIX XUMHUYECKUX aHAIN30B, 1818 XuMuueckux aHaIU30B
MoHO(ppakuuii  (MIarkokias, KIMHO- W OPTONHMPOKCEH, OJUBHH, amM(uOOi, MarHeTuT,
ByJIKaHH4ecKoe CcTekio), Oomee 10800 reoXuMHUECKHMX aHANIM30B MMPoO (KOJIMYCCTBEHHBIN
CIIEKTPaIbHBIN, aTOMHO-a0COPOLIMOHHBIN, HEHPOHHO-aKTHBALIMOHHbIIT), 227 M30TOMHBIX aHAIM30B,
B T.4. 104 crponnus, 75 neomuma, 40 kucnopona, 9 cBunna. IlpousBenensr 195 ananmmuzos P3D.
Amnanu3bl BemosHeHs! B 1abopatopusx VB JIBO PAH, Cubl’EOX1 AH CCCP UT'EM AH CCCP,
I'EOXU AH CCCP, MI'Y, YHuBepcurer mrata AJscka. AHAIM3bI MOHO(GPAKIIUNA BBITIOJIHEHBI C
MOMOIIBI0 PEHTTCHOBCKOro MuKpoaHaiuzatopa «Comebax» 8 UBuC JIBO PAH. [lns cpaBHeHus
UCTIOJNb30BaHbl OTEUYECTBEHHbIE U 3apyOekHble JaHHbIE 10 ByJIKaHuM3My KamuaTku u
Tuxookeanckomy noasmwxaoMy nosicy (TTIIT).

KonndecTBo npencTaBieHHOro (akTHUECKOro MaTepuajia He PaBHOLEHHO M CBA3aHO  CO
CTENEHbI0 H3YYEHHOCTH 00bekTa uccienoBaHus. Hambornee momHO oXapaKTepH30BaHBI YacTO

u3Bepraronyecs ByJKaHbl, Hampumep, I[lluemyu, bespmsuubl, KapeiMckuii, 6a3anbToBbIC
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BYJIKaHBl HE BKJIIOYEHBl B KaTaJlor, HampuMmep, ByJkaH XapdyeHckud. Bynkan KirroueBckoi,
MOCTPOMKY KOTOPOI'O CJIararoT, B OCHOBHOM, 0a3aJIbThl BKJIKOYEH B KATaJIOT, KaK PENEPHBINA ByJIKaH
0a3aJbTOUAHOTO psifia. 3HAUUTENbHBIH 00bEM aHJE3UTO-0a3aJbTOB B MOCTPOMKE BYJKaHA MOXKET
OBITh OTHECEH K 0a3ayibTaM, T.K. O METPOXUMHUECKUM XapaKTEPUCTUKAM U MUHEPAIOTHYECKOMY
COCTaBy aHj/Ie3uTO-0a3aybThl ¢ coaepkanueM SiO; mo 54% nOCTaTOYHO yBEpEHO MOTYT OBITh
OTHECEHbl K BBICOKOIIMHO3€MHMCTBIM OazanbraMm. JlanHele mo KitoueBckomy — ByskaHy
NIPEJCTAaBICHbl B BHJIE CPEJAHUX 3HAYEHUH, BBUY OOJBIIOTO KOJIMYECTBA aHAJIN30B. ba3anbThl
TaK)Ke€ BKJIIOYEHBI B HEKOTOpPbIE TaOMUIBI M CAETaHO 3TO COBEPLICHHO CO3HATENBHO, IS
MTOHUMAaHWMSI SBOJTIOIIUM MarMaTHIeCKOTO MPOIIECca MPEIIISCTBYIOIIETO 00pa30BaHUIO aH/IC3UTOB.

B psane ciydaes, TaM rie maTtepuana JOCTaTOYHO MHOTO M OH XOPOLIO M3YYEH, HAIpHUMEp
ByJkaHUTHI FOxHOM Kamuatku u CpeguHHOro XpedTa garorcs 0o000IIeHHbIE TaHHbIE.

Becy Qaxtuueckuii maTepuan mpencTaBieH B BUAe TaOMMII M OUarpaMM, B KOTOpBIE
BKJIIOYCHBI JINTEPATYpPHBIC JTaHHBIC, COMPOBOXKIAIOIINECS HEOOJBIIMMHU CChUTKAMHU. XHMHUYECKHE
aHanM3bl MPoO gaHbl B Bec %, reoxumuueckue B r/T. ['eorpaduyeckre KOOpAMHATHI MOTYXIIHX
BYJIKAHOB OIpefenieHbl o Tonorpadguueckum kaptam macmraba 1:100 000. B kayectBe riaBHOTO
KpUTEpHsl pa3jieiicHUus aHae3uToB Ha TojieuToBbie (I Tum) m wu3BectkoBo-mienounbie (I Tum)
ucnonp3yercs auarpamma FeO/MgO-SiO,, koTopast mpuiaraerTcsi K KakKIOMy MacCHBY JaHHBIX.
[Ipemnaraemselii pakTHUeCKUil MaTepuan MO3BOJIMUT MCCIEIOBATENI0 3aHUMAOLIErocs IpodaemMaMu
IIPOUCXOKACHUS aHJE3UTOB KPUTHUECKU PACCMOTPETh CYLIECTBYIOIINE METPOJIOTUYECKHE MOJIENN
U HUCIIOJIb3YSl HOBbIE METOJUYECKUE MPUEMbl TOTYYUTh OTBETHl HA MHOTHE BONPOCHI 00pa3oBaHUs
CpeIHEe-KUCIBIX MarM. ABTOp HE MOXKET YTBEPXKAATh, YTO UMEIOIIUECS MAaTepUAIIbI ITPEJICTABICHBI B
MOJIHOM 00BEME, T.K. KOJMYECTBO MX 3a MOCJIEIHUE S JIET 3HAUYUTEIbHO yBEIMUMIOCh. CHHCOK
BYJIKAHOB BEJIETCS C CEBEpa Ha IO U HAYMHAETCS C CaMOr'0 aKTMBHO-JICHCTBYIOIIETO aHIE3UTOBOTO
BynkaHa [lluBenyya.

ABTOp MONb3yeTcs CIy4yaeM BBIPA3UTh HCKPEHHIOW Ipu3HarenbHocTh A.B. Konockosy,
A.A Spomesckomy, A.Il.MakcuMOBY 3a KpUTHYECKHE 3aMeyaHUs U 00CyXJeHus paboThl. ABTOD
omaromaputr 1O.B.Mosnsiiko, O.B.KpuBomazoBy 3a mnomomnis B 00pabOTKE MaTepuajoB H

NOATOTOBKEC PYKOIIMCHU K IICUATH.



1. By.mcaH IHI/IBeJIyq. KoopauHaTsl akTHBHOTO Kpartepa (monomoii Illmsemyd) 56°38° c.ur. 161°19° B.1. BbicoTa BepuIHHBI CTApoOro
[usenyya 3283 M, monogoro okosio 2800 M. Cl0KHO TOCTPOCHHBIM AKTHBHOJEHCTBYIOIIUNA TIOJUTEHHBIM CTPATOBYJIKAaH C MHOTOYHMCICHHBIMU
IKCTPY3UBHBIMU KYIIOJIaMU. ByJikaH MaHTHITHO-KOPOBOTO MUTAHUS, XapaKTep BYJIKAHUYECKON NeATEIbHOCTH: SKCIIO3UBHO-3()Y3UBHO-IKCTPY3UBHBIH.
Crapeiii  [lluBenyd, B OCHOBaHHMHM TIIOCTPOMKH HeOOdbIIME 00BeMBbl aHne3uToB | Tuma, Beimie aHae3uThl |l tuma. CocraB: miarnoxsias-
POTOBOOOMAHKOBBIE U TUIATMOKIIA3-IBYIHPOKCEHOBBIE 0a3alIbThl, IJIArHOKJIa3-ABYITUPOKCEHOBBIC aHE3UT0-0a3anbThl W aHAE3UTHI, IUIATMOKIIA3-
POrOBOOOMAHKOBBIC, TUIArHOKJIAa3-MMMPOKCEHOBBIE M IUIarHOKJIa3-pOroBOOOMaHKOBEIC aHAe3uThl. Momomor [lusemyd, anmesuts! |l Twma, coctas:
IJIarMOKJIa3-pOrOBOOOMAHKOBBIC, TUIATHOKIIA3-MIUPOKCEHOBBIE H POTOBOOOMAHKOBBIE aH/IC3HTHI, INIAaTMOKIIa3-POrOBOOOMAHKOBBIC TAITUTHI U PUOJIUTHIL.

Xumunyecknm coctas nopopa B. LLiuBenyy Tabnuua 1.0.
KomnoHeHTobl | 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

SiO, 51.05] 51.70 51.76] 52.22] 52.56] 52.83] 53.49] 5356 53.90] 53.90] 53.96] 54.00] 54.30] 54.40] 54.43] 54.68] 55.40] 55.41
TiO, 0.95]  1.00 1.01f 1.00] o068 063 099 o095 084 095 090 093 166 095 083 091 o091 081
Al,03 15.82] 15.80 15.82] 16.64] 16.89] 15.63] 1552] 16.39] 1561 1552 18.48] 16.26] 17.11] 17.30] 15.97] 17.10] 17.50] 13.06
Fe203 4.85]  5.35 5.65] 552 368 585 523 7.72] 437 424 429 400 353 638 481 436 431 572
FeO 5.000  3.90 3.92| 441 459 295 331 205 424 418] 396 361 449 380 345 3.8 3.78] 2.95
MnO 013  0.12 014 o010 o011l o010 014 o015 014 031 o0.06] 014 017 013 o010 o010 010 013
MgO 6.90]  6.75 6.85] 6.66] 6.80] 7.92] 545 455 6.60] 6.93] 470 6.82] 497 430 450 367 395 7.15
caO 8.40]  7.00 770l 885 10.32] 1025 888 877 735 9.05] 806l 702 843 685 896 679 6.82] 9.9
Na,O 4.80] 450 410 318 283 245 454 494 352] 298 380 432 358 3.85| 464 442 432 3.92
K20 139 1.2 1.30]  1.00] 094 100 104 104 152 118 107 143 122 137 1200 144 165 1.20
P2Os 0.36]  0.25 027] 020 035 045 o040 o048 020 038 029 025 022 o016 030 o0.28 o028 0.6
Ho0" 0.00]  0.00 000 0.20] 024 020 0.00] 0.0 000 - 068 070 013 000 0.0 0.00] 0.00] 0.00
H,O" 0.00]  0.00 0.00] 0271 030 007 040 o000 o0.00] 038 028 000 037 0.00 000 0.00] o0.00] 0.00
n.n.n. 0.33] 159 158 - - - 068 038 o070 - - 0.00] - 0.00] 061 229 0.00 067
SUM 99.98] 99.16]  100.10] 100.25] 100.29] 100.33] 100.07] 100.98] 98.99] 100.00| 100.53] 99.48] 100.18] 99.47] 99.80] 99.84] 99.02] 100.47
FeO'/MgO 1.36]  1.29 131  1.41] 116l 104 147 198 124 115 166 106l 154 222 173 210 194 113
Li 9.00]  7.00 7.00 12.00] 18.00]  9.00 9.00 13.00] 14.00 9.00] 12.00f 12.00]
Rb 10.00]  12.00 10.00 22.00] 20.00] 20.00 10.00) 20.00] 23.00] 20.00] 10.00] 13.00
Cs 1.20 139 1.20 1.20] 140  1.40 1.80 1.80] 360 180 170 1.20
v 230.00] 200.00]  250.00 280.00] 300.00] 410.00 120.00 120.00] 250.00] 60.00] 180.00] 280.00
Co 40.00] 35.00 30.00 31.00] 28.00] 28.00 11.00 19.00] 27.00] 16.00] 18.00] 31.00
Ni 50.00]  40.00 45.00 54.00 32.00| 50.00 25.00 24.00] 46.00] 33.00] 18.00] 46.00
Cr 28.00] 18.00 28.00 17.00] 25.00] 30.00 110.00 33.00] 15.00] 10.00] 42.00] 50.00
Ba 600.00] 600.00]  500.00 280.00| 280.00] 350.00 900.00 300.00] 260.00] 260.00] 250.00] 280.00
Sr 800.00] 900.00] 1000.00] 600.00] 800.00] 400.00) 600.00 600.00] 600.00] 600.00] 500.00] 450.00
Pb 10.00]  9.00 10.00) 10.00] 10.00]  3.50 10.00] 10.00] 10.00] 10.00] 10.00] 10.00
Mo 3.00]  3.00 5.00 3.95] 230 270 1.80 2.40] 220 3.00 3.80] 3.00
Zn 50.00]  60.00 50.00 80.00] 55.00] 62.00 38.00 65.00 60.00] 60.00] 70.00] 70.00
Cu 150.00 70.00]  100.00 50.00 25.00] 20.00 85.00 75.00 61.00 33.00] 11.00] 60.00




npogormkeHne tadn. 1.0.

KomnoHenTtbl] 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
SiO; 55.42] 55.48] 55.97] 56.09] 56.24] 56.24] 56.56] 56.58] 56.68] 57.12) 57.46] 57.50] 57.60] 57.64] 57.71] 57.93] 57.98] 58.30] 58.60] 58.96
TiO, 0.98] 0.80] 0.66] 0.911 0.85 0.86] 0.80] 0.75 0.76] 094 0721 068 068 0.76f 0.83] 0.67 0.75 0.76] 0.25 0.70
Al,O3 17.65] 15.30] 15.15] 16.52] 16.00f] 17.34] 16.30] 16.10] 16.26] 16.50] 17.00] 16.75| 16.24] 17.10] 17.35 16.35 16.65] 15.89] 17.90] 16.55
Fe;03 438 5.70] 2.17] 344 5.000 3.99] 4.90 4.96 496 184 455 200 3.000 335 656 324 641 3.16] 6.04 5.12
FeO 3820 2.80] 2808 372 260 349 2.35 2.30 212 528 264 281 270 364 050 314 0.23] 339 0.200 0.79
MnO 0.100 0.10f 0.17] 0.15] 0.14] 0.13] 0.14 0.16) 0.10p 0.16f 0.120 0.174 0.15 0.113 0.099 0.13 0.33y 0.131 0.313] 0.10
MgO 4.01] 6.60] 6.82] 5.20F 5.000 4.75 4.30] 4.15 415 5.27] 4.10] 4.75 477 405 423 535 5.45 4431 453 3.80
CaO 6820 853 791 790 7.700 838 7.74 7.59 774 705 738 7901 755 741 750 691 7.13 6.68 6.80] 6.52
Na,O 455 4.37] 4.86] 3.69] 4.26] 3.68] 4.10 4.55 462 4000 3770 4321 432] 376 387 379 3731 437 364 5.28
K20 1.42 1.37 1.40 1.34 1.42 1.18 1.20] 1.80 1.73 1700 1.74 150 1.77 1.65] 1.37 1.39 1.20] 1.33 1.30] 1.52
P20s 0.28] 0.26] 0.22] 0.16] 0.26] 0.23] 0.26 0.26) 0.26] 0.26] 0.26] 0.25] 0.25 0.29] 0.24 0.1 0.10] 0.31] 0.10] 0.24
H,O 0.000 0.000 o0.000 - 0.00] 0.04] 0.00 0.00 0.000 0.000 0.100 0600 0.60p 0.12] 0.077 0.08) 0.100 0.000 0.10] 0.00
H.0" 0.000 0.000 o0.000 1.10F 0.000 - 0.00 0.00 0.000 0.000 0.25) 0.000 0.000 0.24 - 0.35 0.16] 0.000 0.42] 0.00
n.n.n. 0.000 0.00] 0.75 - 0.00] - 0.00] 0.00 0.00] 0.00F - 0.00] 0.000 - - 0.00] - 0.00] - 0.41
SUM 99.43] 101.31] 98.88] 100.22] 99.47] 100.31] 98.65] 99.20] 99.38] 100.12] 100.11}] 99.23] 99.63] 100.18] 100.32] 99.49| 100.23] 98.75] 100.19] 99.99

FeO'/MgO 1.94 1.20F 0.70 1.31 1.42 1.49 1.57 1.63 1.59 1.32 1.64 0.97 1.13] 1.64 1.51 1.13 1.10 1.41 1.24 1.42
Li 8.000 8.00] 8.00 9.00] 15.00] 10.00 9.00] 8.00] 9.00] 9.00] 9.00 9.00, 4.00
Rb 10.00] 10.00] 15.00 20.00] 20.00] 20.00] 12.007 11.00] 20.00] 20.00 20.00] 18.00) 20.00]
Cs 1.90] 1.80F 1.20 1.80] 1.00] 1.80] 1.80] 1.80 3.000 3.00] 3.00 1.20 1.70
V 150.00] 170.00] 440.00] 180.00] 180.00] 100.00] 280.00] 170.00] 500.00] 340.00] 350.00 110.00] 130.00;
Co 12.00] 19.00] 24.00 18.00] 17.00] 9.00] 25.00] 16.00 28.00] 21.00] 25.00 22.00 15.00]
Ni 14.00] 19.00} 37.00 40.00 60.00] 16.00] 18.00] 50.00] 29.00] 26.00 26.00, 30.00] 35.00]
Cr 25.00f 30.00] 63.00 17.00] 45.00] 45.00] 35.00] 80.00 350.00] 350.00] 30.00] 250.00] 30.00]
Ba 280.00] 350.00] 270.00] 850.00] 800.00] 800.00] 620.00] 950.00 900.00] 880.00] 380.00 850.00] 520.00
Sr 600.00] 400.00] 400.00] 300.00] 950.00]1200.00J2000.00] 600.00] 400.00] 400.00] 350.00 500.00] 500.00
Pb 10.00f 10.00; 10.00 10.00] 5.00] 10.00F 10.00] 5.00 5.70] 10.00 10.00; 4.00 10.00]
Mo 4.800 5.50 1.80 1.60] 3.80 3.50] 3.20] 1.30] 1.90, 4.00 4.00 1.60 3.00
Zn 54.00f 62.00] 86.00 52.00] 30.00] 45.00] 50.007 30.00] 64.00] 40.00 50.00] 35.00] 31.00]
Cu 80.00] 60.00] 62.00] 80.00 80.00] 80.00f 20.00] 60.00 50.00] 40.00 80.00 40.00] 72.00
MpumeyaHue.

|. ApeBHAA ByNKaHM4YecKaa NocTpouka (cTapbin LUnBenyy).

HuXHMe ropnsoHTbl NoCTpO WKW PoroBoobmaHkoBble 6a3anbThl - 1-4 - 06p. 15a, A-329, A-329/2, 711/ 34 /.

[ABynupokceHoBble 6a3anbThl - 5, 6 - 00p. 720, 724/ 16, 34 /.

CpeoHNEeTOPU3OHTHL MOCTPO KU AByNnnpoKCceHOoBbIe aHAe3uTo-6a3anbTbl - 7,10-14,16-21,23,24,26,27 - 06p.1-4105, 749, 752 / 34 /, A-335,

756 / 33 /, A-330, A-328, A-333, I-4107, A-326/2, A-326/1, K-16, A-319, 782/ 34 /, A-320, A-327.PoroBoo6MaHKOBO-NNPOKCEHOBbIEe aHAe3uTo-6asanbThbl - 22,
25 - 06p. 780/ 34 /, 1-4004. PoroBoo6MaHKOBbIe aHAe3uTo-6a3anbThl - 8,15 -06p. | -4122, | -4136.[BynMpoKkceHoBble aHAe3uThl - 28 -06p. | -4006.
PoroBoo6MaHKOBO-NMUPOKCEHOBbIE aHAEe3uUTbI - 29, 32, 33, 47, 62 —obp. 793, 794, 796 / 34 /, A -337, | -4139 .



npogormkeHne tadn. 1.0.

KomnoHeHTbI 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56
SiO; 59.10] 59.12] 59.18] 59.25] 59.26] 59.30] 59.34] 59.41] 59.48] 59.50] 59.57] 59.70] 59.80] 59.74] 59.90f 60.00] 60.10] 60.20
TiO2 0.69 0.65] 0.76 0.68 0.55 0.62 0.87 0.89 0.73 0.81] 0.51] 0.65 0.60] 0.65 0.66 0.60] 0.63 0.54
Al;O3 16.60] 17.47] 15.89] 15.19] 18.86] 16.47] 15.57] 15.86] 16.02] 16.80] 16.44] 16.30] 16.50] 18.04] 16.30] 16.10] 16.48] 16.57
Fe,O3 4.00 6.52 3.16 4.70 2.33 2.91] 5.63 2.77 4.85 2.00 4.11 1.98] 1.90] 4.55 1.92 2.77 4.10 2.45]
FeO 2.80 0.50 3.39 2.25 2.21] 3.02 0.69 3.24 1.58 2.75 2.49 4.50 4.60 0.57 4.99 2.50 1.03] 3.09
MnO 0.12 0.06] 0.13 0.11] 0.11] 0.12 0.09 0.11] 0.11 0.17 0.29 0.12) 0.10] 0.09 0.14 0.10] 0.16) 0.08
MgO 4.30 3.50 4.43 4.35 3.21] 4.89 5.40 5.41] 5.20 5.75 4.04 4.00 3.90 4.10 4.64 3.72 3.95 3.83
CaO 6.60] 6.50] 6.68| 6.44] 6.74 6.66) 6.80)] 6.79 6.30] 6.48] 6.43] 6.58 6.50] 6.44 6.55] 5.96) 5.90 5.53
Na,O 4.50 4.04 4.26 3.80 4.66 3.92 4.03 3.46) 3.75 3.80 3.27| 4.63 4.97 4.24 4.12) 4,31 4,51 5.24
K,0O 1.50] 1.26 1.40 1.75 1.39 1.47 1.35] 1.29 1.90 1.85 2.72) 1.76] 1.73 1.55] 1.40 1.56] 1.72 1.54]
P,Os 0.20] 0.48 0.31 0.22 0.25 0.18 0.26 0.18 0.23 0.23 0.26 0.28 0.18 0.29 0.54 0.19 0.20
H,O 0.00] - 0.18 0.00 0.38 0.05 - 0.04] 0.00] 0.00 - 0.00] 0.00] 0.08, 0.00] 0.06) 0.08, 0.00
H,O" 0.00] 0.34 0.52 0.00 0.31] 0.18 0.18 0.30] 0.00 0.00 0.40 0.00] 0.00] 0.12 0.00 1.30] 0.16] 0.00
n.n.m. 0.00] - 0.00 0.18 0.00 0.00 - - 0.28 0.00 - 0.00] 0.00] - 0.00 - 0.00] 0.65
SUM 100.41] 100.44] 100.29] 98.92] 100.26] 99.79] 100.21] 99.75] 100.43] 100.14] 100.27] 100.48] 100.88] 100.35| 100.91] 99.52] 99.01] 99.92
FeO'/MgO 1.49] 1.82 1.41 1.49 1.34] 1.15 1.07] 1.06 1.14] 0.79 1.53] 1.57] 1.62 1.14] 1.45 1.34] 1.19 1.38
Li 8.00 4.00 8.00 9.00] 8.00 8.00] 12.00| 8.00 9.00] 1.00 11.00] 12.00
Rb 20.00] 19.00] 15.00f 25.00] 26.00 20.00] 20.00| 20.00] 30.00] 20.00) 20.00] 20.00
Cs 5.00] 1.20 1.70 1.70 1.60 3.00] 3.00 1.70 1.70] 1.70 3.00] 3.00
\% 230.00] 200.00] 200.00f 200.00] 350.00) 350.00] 260.00 200.00] 150.00] 100.00 180.00] 160.00
Co 27.00] 25.00] 25.000 26.00] 26.00 26.00] 22.00| 11.00] 14.00 12.00 25.00] 19.00
Ni 94.00] 30.00] 30.000 33.00] 14.00 80.00] 88.00| 16.00] 20.00 16.00 70.00] 48.00
Cr 430.00] 250.00] 250.00f] 250.00] 50.00 350.00] 480.00) 33.00] 32.00] 25.00) 280.00] 160.00
Ba 460.00] 800.00] 800.00] 800.00] 290.00) 460.00] 460.00 450.00] 900.00] 800.00] 800.00] 400.00
Sr 330.00] 500.00] 500.00] 300.00] 300.00) 330.00] 330.00) 670.00] 350.00) 900.00] 500.00] 400.00
Pb 7.20 4.00 4.00 4.000 10.00 10.00] 4.50 10.00] 10.00 10.00 8.00 4.90
Mo 1.70] 1.50 1.50 1.70 1.80 1.50] 1.10 1.80 3.40 1.80 3.00 1.80]
Zn 54.00 35.000 35.000 30.00] 61.00 86.00] 60.00| 38.00] 50.00] 45.00 100.00] 50.00,
Cu 80.00 50.00] 50.00f 40.00] 90.00 23.00] 45.00) 50.00] 40.00) 80.00) 80.00] 70.00

MpumeyaHue.

BepxHne ropM3aoHTbBl NTOCTPOMNKMN.
PoroBoo6mMaHKOBO-NUMPOKCEHOBLIe aHAe3uTbl - 36, 40-42, 52-54, 61 -06p. A-323, 812 / 34/, 1-4007, A-324, 824 / 34/, A-331, 887, 888/ 34 /.
PoroBoo6maHKoBble aHAe3UTbI - 46 - 06p. 819/ 34 /.

II. Monogown LLinBenyu.

PoroeBoo6MaHKOBO-NMUPOKCEHOBbIE aHAe3uThbl - 43, 59, 71-73, 75, 77 -06p. 1-4005, 830/ 34 /, 1-4038/1, 1-4038/2, 1-4038/3, A-309, A-338
PoroBoo6maHkoBble aHAe3uTbl - 57, 64, 65 -06p. 828 / 34 /, 1-4330, 1-4328.

PoroBoo6maHkoBble aauuTbl - 82-87 - 06p. A-306, A-310, A-372, 1-4040/1, 1-4040/2, 1-4040/3.



npogormkeHne tabn. 1.0.

KoMnoHeHTbI 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
SiOz 60.30] 60.38] 60.51] 60.58] 60.60] 60.72] 60.76] 60.80] 60.92] 60.94 61.000 61.08] 61.15 61.18 61.35] 61.45 61.56] 61.88
TiO, 0.67 0.63 0.46 0.63 0.60 0.64 0.59 0.61] 0.55 0.63 0.75 0.58 0.67] 0.65 0.49 0.59 0.59 0.45
Al>,O3 16.42) 16.48] 16.44] 16.32] 16.10] 15.26] 16.52] 16.47] 16.98] 16.43] 16.10] 16.99] 16.76] 15.53] 17.82] 17.92] 17.80f 15.99
Fe>03 4.99 2.70 5.85 2.41 2.77 5.16 2.32 3.10 3.22 2.63 2.30 5.29 2.66 2.52 1.72 1.70 1.76 2.77
FeO 0.48 2.56) - 2.70 2.50 0.94 3.12 1.64 1.95 2.50 2.75 0.21] 2.30 2.23 2.69 2.60] 2.70 2.44
MnO 0.13 0.16 0.06 0.15 0.10 0.09 0.07 0.21] 0.17 0.15 0.17 0.14 0.11] 0.11] 0.07, 0.09 0.08 0.18
MgO 3.77] 4.21] 4.16 4.33 3.72 3.45 3.83 3.59 3.22 4.06 4.00 3.81]] 3.46 3.20 2.40 2.50] 2.60 3.54
CaO 6.04] 5.9] 7.14 5.92 5.96) 6.78 5.8] 5.67 5.48 5.91 6.20] 6.36 5.83 5.74 6.80] 6.25 6.15 4.97
Na,O 4.06 4.52 3.56 4.52 4.31 5.12 4.86 4.61 4.62 4.52 3.80 3.89 4.51 5.40 4.65 4.75 4.79 4.86
K20 1.52 1.65 1.61] 1.65 1.56 1.74] 1.84] 1.53 1.62 1.82 1.85 1.75 1.54] 1.56 1.50] 1.60 1.65 1.58
P20s 0.27] 0.19 0.20 0.19 0.54 0.22 0.20 0.33 0.19 0.20] 0.23 0.20 0.21] 0.27, 0.23 0.30 0.30 0.20
H,O - 0.14 0.06 0.19 0.06 0.00 0.00 0.39 0.46 0.16 0.00 0.04 0.00 0.00] 0.00 0.00 0.00
H,O" 1.39 0.17 0.17 0.28 1.30] 0.00 0.00 0.67 0.50] 0.06) 0.00 0.16 1.09] 0.00 0.00] 0.00 0.00 0.00
n.n.n. - 0.00 - 0.00 - 0.11 0.46 0.00 0.00 0.00 0.00 - 0.00 0.71 0.16 0.26 0.28 0.94
SUM 100.10] 99.70F 100.22) 99.87] 100.18] 100.23] 100.38] 99.62] 99.88] 100.01] 99.15 100.46] 100.33] 99.10] 99.88] 100.01j 100.26] 99.80,

FeO'/MgO 1.32 1.19 1.27] 1.12 1.34] 1.62 1.36 1.23] 1.51 1.20] 1.21 1.30] 1.36] 1.4 1.77 1.65 1.65] 1.39
Li 12.00 12.00 13.40] 12.000 14.00f 12.00f 12.00] 17.00 15.000 21.00f 11.00f 12.00f 10.00] 10.00
Rb 30.00 30.00; 21.00 25.00] 30.000 20.00p 30.00] 20.00 25.000 22.00] 30.000 26.000 20.00f 20.00
Cs 3.00, 3.00 3.40 3.40 3.00 3.00 2.00 3.00 1.00] 1.60] 1.60] 2.60] 2.60 3.00
\ 160.00 160.00 140.00] 180.00] 200.00} 350.00] 210.00] 340.00 150.00] 100.00} 180.00} 110.00F 185.00] 190.00
Co 30.00 24.00 15.00] 19.00f 16.00] 10.00] 23.00] 25.00 14.000 12.00f 30.00] 30.000 14.00f 24.00
Ni 70.00 80.00 40.00] 50.000 40.000 37.00f 70.00] 21.00 35.000 32.00 50.00] 46.00] 42.00] 54.00
Cr 350.00 250.00 140.00] 180.00f 100.00] 100.00] 280.00] 184.00 110.00f 110.00] 120.00] 160.00] 125.00] 210.00
Ba 500.00 500.00] 400.00] 750.000 700.00] 620.00] 600.00] 680.00 780.00] 480.00] 900.00] 800.00 650.00f 450.00
Sr 500.00] 600.00] 400.00] 450.000 900.00] 400.00] 400.00] 500.00 400.00] 400.00] 850.00] 700.00] 400.00F 182.00
Pb 11.00; 11.00] 10.00] 4.30] 10.000 10.00F 12.00 5.30 6.00] 10.00 1.00 8.00, 4.00 6.00
Mo 3.00 3.00 2.70 1.50 1.40 1.40, 4.00 1.40 2.00 4.00 1.40, 1.80 1.60] 1.80
Zn 110.00 140.00 50.00] 38.00] 50.00] 60.00] 100.00] 45.00 30.00F 55.00] 30.00] 50.000 45.00f 64.00
Cu 60.00 60.00] 70.00] 60.00] 18.00] 42.00F 80.00F 19.00 65.000 72.00] 70.00] 60.000 60.00f 60.00
MpumeyaHue.

OKCTpPYy3uMBHBI€ Ky nona. PoroBoobMaHKOBO-NMMPOKCEHOBbIe aHAe3uThl - 38, 50, 51 - 06p. 1-4103, A-344, A-334.
PoroBoo6maHkoBble aHae3uTsbl - 30, 31, 34, 35, 37, 39, 44, 45, 48, 49, 67, 68, 76, 78-80 —06p. A -340 (kynon LepoxoBaTtbii), | -4353 (KpacHasa conka), 800 / 33 /,
KapaH, 805 / 33 /, Cemkopok,| -4364 (LLepoxoBaTbiit), 817 / 36 /,LLlepoxoBaThin, A-342 (LLepoxosatbin), 820 / 34 /, Cyenuny, A-341 (LLepoxoBaTein), 838, 845/ 34 /,

[-4039/1, 1-4039/2,1 -4039/3, 1-4022, 1-4023(Cyenwnu).
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KomnoHeHTblI| 75 76 77 78 79 80 81 82 83 84 85 86 87 88
SiOy 62.14 62.16] 62.50] 62.69] 62.75] 62.80] 63.01] 63.08] 63.16] 67.00] 67.60] 67.70] 67.76] 69.32
TiO, 049 060L 054 047] 0500 040L 0827 082 0.7 030, 0.28 0.27] 0.28 0.39
Al>,O3 17.82) 15.88] 16.35] 15.86] 15.96] 16.86] 14.11] 14.11] 14.80] 15.00f7 15.20] 15.30] 15.31 14.11
Fe>03 1720 511} 230 2.05 200 200 3.78 3.18 3.08) 218 248 2.48] 158 1.18
FeO 169 036l 205 273 293 213 245 245 235 210 136 1300 1.37] 2.08
MnO 0.100 0.074 0.12] 0.07] 0.1 0.071 0.10f 0.100 ©0.10f 0.1 0.03] 0.03] 0.05 0.11
MgO 3.55 3.81] 430, 3.62] 342 3.72] 355 355 365 290 221 231 251 1.86
CaO 540 5.62] 5.67] 4.97 490 4.90] 540 5.40 549 3.000 357 3.0 347 2.59
Na,O 497 459 3.75 464 474 484 468 497 490 4.50 502 5.120 5.16] 4.64
K20 168 176l 175 178 1.8 198 162 1.78 1.88 2.63] 168 1.76] 1.78 1.92
P20s 0.33] 0.19] 0.23] 0.26] 0.27] 0.28 0.33] 0.33] 035 0.19] 0.24 0.26] 0.23] 0.20
H,O 0.000 0.124 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00p 0.000 0.000 0.000 0.00
H.,O" 0.000 0.24] 0.000 0.000 o0.000 0.000 0.000 0.000 0.000 0.00p 0.000 0.000 0.00 0.00
n.n.n 0.00] - 0.00] 0.62] 0.724 0.12] 0.25] 0.000 0.000 0.00f 0.00] 0.00f 0.00f 1.14
SUM 99.89] 100.57] 99.56] 99.76] 100.17] 100.10] 100.10] 99.77] 100.48] 99.91] 99.67] 99.60] 99.50] 99.54

FeO'/MgO 091) 130L 096 1.26] 1.38] 1.06f 1.65 150 1400 140, 1.633 153 1.11) 1.69
Li 12.00 17.00] 12.00f 11.00f 12.00] 15.60] 8.00F 9.00p 13.00f 6.00] 7.00] 8.00F 14.00
Rb 20.00 20.00] 20.001 25.000 26.00] 36.00] 20.00] 30.00p 30.00f 25.00] 30.00] 31.00F 30.00
Cs 1.60 3.000 3.000 2.000 250 090 0.90] 090 0.90] 0.80] 0.900 0.90 0.80
\ 95.00] 67.00] 160.00] 120.00] 140.00] 160.00] 160.00; 170.00] 30.00] 180.00] 120.00} 110.00]  8.00]
Co 9.00 13.00] 10.000 5.000 7.00] 17.00] 10.00f 8.00p 3.00] 6.00] 5.00] 5.000 3.00
Ni 26.00 32.00] 32.00] 42.00] 37.00] 45.00] 28.00] 25.00] 10.00] 32.00] 30.00] 40.00] 5.00
Cr 80.00 130.00] 100.00] 105.00] 110.00] 150.00} 120.00] 65.00] 38.00] 140.00] 120.00} 100.00] 80.00
Ba 420.00 680.00] 450.00] 650.00] 670.00] 700.00] 500.00) 350.00] 800.00] 370.00] 410.00] 470.00] 460.00]
Sr 220.00] 500.00] 850.00] 450.00) 450.00] 700.00] 200.00} 300.00] 300.00] 800.00] 800.00] 700.00] 100.00;
Pb 10.00; 8.000 7.000 1.000 1.00] 10.00f 10.00] 10.000 10.00f 1.00] 1.00f 1.00f 1.00
Mo 5.50 1.300 0.10] 0.90p 0.80p 5.000 2.30] 5.000 3.20f 0.50f 0.50] 0.50] 0.50
Zn 38.00 56.00] 40.00] 30.00] 30.00] 60.00] 40.00] 35.00] 30.00] 30.00] 20.00; 25.00] 30.00
Cu 60.00] 13.00] 10.00] 38.00f 27.00] 26.00] 78.00] 65.00] 25.00] 62.00] 55.00f 30.00f 10.00
MpumeyaHue.

II. Monoaow LLueenyu.
[OBynupokceHOBbLIN aHAe3UTO-6a3anbT, roMeoreHHoe Bkito4veHue - 9 - o6p. 1-4031.
PoroBoo6maHkoBble aHAe3nTbl - 56, 63, 69, 70, 74 - 06p. 1-4030, 1-4029, 1-4003, 1-4100, 1-4028.

PoroBoo6maHkoBble AauuTbl - 81 - 06p. 1-4104.

PoroBoo6maHkoBble puonuTbl - 88 - 06p. 1-4028/1 .
OKCTpy3umBHbBIM Kynon 1980r.

PoroBoo6maHkoBble aHAe3uTbl - 55, 58, 60, 66 -06p. 1-4453, 1-4456, |-4455, 1-4454.

npogormkeHne tadn. 1.0.
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CpeaHMN XMMMYECKMIW COCTaB Nopoa No MUHepanornyeckum tunam B. LLineenyy Tabnumua 1.1.
KoMnoHeHTsI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
(n=4) | (n=2) | (n=16) | (n=2) | (n=2) | (n=1) | (n=5) | (n=8) | (n=1) | (n=7) | (n=3) | (n=6) | (n=3) | (h=16) | (n=1) (n=5) | (n=1) (n=1) | (n=4)
SiO; 51.68] 52.70f 55.13 56.33] 54.000 57.12] 58.600 59.51] 59.41 61.25 60.67] 66.05 59.49 59,93 53.90 61.03 63.01 69.32] 60.50
TiO» 0.99 0.66] 0.92] 0.86 0.89 0.94 0.74 0.67 0.89 0.53] 0.61 0.45] 0.65] 0.61] 0.84 0.58] 0.82] 0.39 0.63
Al,O3 16.02| 16.26| 16.35| 16.41] 16.18 16.50, 16.55 16.37| 15.86] 17.57| 16.62] 14.95 16.45 16.46| 15.61] 16.27| 14.11] 14.11] 16.43
Fe, 03 5.34 4.77 4.58 4.17 6.27 1.84 4.89 3.69 2.77 2.48 3.77 2.50 3.00 3.63 4.37 2.54 3.78 1.18 2.96
FeO 4.31 3.77 3.36 3.04 2.75 5.28 1.86 2.51 3.24 2.32 1.36 1.82 3.30 2.00 4,24 2.64 2.45 2.08 2.20
MnO 0.12] 0.11] 0.14 0.15] 0.13 0.16 0.10] 0.11] 0.11] 0.09 0.17 0.07] 0.11] 0.16] 0.14 0.11] 0.10] 0.11 0.16
MgO 6.79 7.36 5.21] 4.75 4.53 5.27 4.21] 4.11] 5.41] 3.25 3.53] 2.86] 3.90] 4.48] 6.60| 3.57] 3.55 1.86 4.14
CaO 7.99] 10.29 7.86 7.82 8.87 7.05 7.07 6.40 6.79 6.31 5.73] 4.00 6.53 6.39 7.35] 5.58] 5.40 2.59 5.91
Na,O 4.15 2.64 4.16 3.90 4.79 4.00 4.05 4.18 3.46 4.45 4.43 4.95 4.96 4.11 3.52 4.97| 4.68 4.64 4.52
K.0 1.22 0.97| 1.37] 1.27 1.12 1.70 1.68 1.48 1.29 1.60 1.56| 1.92 1.67 1.69 1.52, 1.61 1.62 1.92 1.71
P,0s5 0.27] 0.40] 0.27] 0.21 0.39 0.26 0.25 0.36] 0.18] 0.26] 0.26] 0.27] 0.26] 0.21] 0.20] 0.22] 0.33] 0.20 0.19
H,O 0.05] 0.22] 0.10] 0.00| 0.00| 0.00| 0.06 0.05] 0.04 0.06] 0.43] 0.00| 0.00] 0.13] 0.00| 0.01 0.00] 0.00 0.14]
H,O" 0.07] 0.19 0.10| 0.55] 0.00| 0.00| 0.12 0.45] 0.30] 0.07] 0.85] 0.00| 0.00] 0.13] 0.00| 0.22] 0.00] 0.00 0.17
n.n.n. 1.17 0.37| 0.00 0.50 0.00 0.20 0.05 - 0.12 0.00 0.00 0.14 0.15 0.70 0.55 0.25 1.14 0.00
SUM 99.87| 100.31] 99.82] 99.44| 100.39 100.12| 100.25 99.92] 99.75 100.01] 99.86] 99.82| 100.45] 99.99 98.99 99.91] 100.10, 99.54| 99.65
FeO'/MgO 1.34 1.10 1.52) 1.44 1.85 1.32 1.51 1.42 1.06 1.36 1.35 1.43 1.54 1.20 1.24 1.38 1.65 1.69 1.18
Li 7.67 9.92] 15.000 16.00| 8.000 10.70] 5.50 11.83] 13.00 8.50 7.000 10.70 9.000 14.000 15.60 14.00, 11.75
Rb 10.67| 15.17} 20.00f 21.50, 11.000 20.50, 18.00 23.50, 25.000 27.67] 23.33 21.70, 20.00, 22.40, 36.00, 30.00, 27.50
Cs 1.23 1.65 1.00 2.50| 1.80 3.20| 1.45 2.18 3.00| 0.88] 1.70 2.91 1.40 2.40 0.90] 0.80 2.75|
Vv 226.67 196.67| 180.00, 275.00, 170.00{ 245.00] 152.50 139.50, 275.00 128.33 160.00, 279.00, 410.00, 156.00, 160.00 8.00| 177.50
Co 35.00 19.42] 17.00, 27.50, 16.00] 20.50, 21.00 20.33 13.00 6.17] 13.33 19.60f 28.000 17.60 17.00 3.000 25.50]
Ni 45.00 28.67| 60.000 39.000 50.000 60.000 26.50 38.17] 38.500 27.50 23.67] 40.90, 50.000 43.80] 45.00 5.000 72.50
Cr 24.67| 39.75 45.000 20.00f 80.00] 245.00, 193.75 144.17) 100.000 97.17| 31.67| 218.90, 30.00, 154.00, 150.00, 80.00 290.00
Ba 566.67 453.33] 800.00; 270.00, 950.00, 430.00, 812.50 708.33| 660.00] 483.33] 623.33] 582.00] 350.00[ 572.00 700.00; 460.00/ 600.00
Sr 900.00 687.50, 950.00[ 700.00] 600.00, 365.00, 600.00 495.00, 650.00, 516.67| 506.67| 436.00, 400.00, 366.40, 700.00, 100.00; 500.00]
Pb 9.67| 10.00 5.000 10.00 5.000 10.00 5.50 5.83 10.00 5.50 10.00 6.17 3.50 6.24) 10.00 1.00f 10.50
Mo 3.67 3.20 3.80 2.25 1.30 2.10 1.60 2.22 1.40 2.00 2.73 1.77 2.70 2.22 5.00 0.50 3.25
Zn 53.33 61.000 30.000 57.50 30.00f 68.00 37.50 41,50, 55.000 30.000 39.67| 47.400 62.000 47.400 60.000 30.00 112.50
Cu 106.67| 58.00, 80.00] 43.000 60.00f 46.50, 55.00 50.50, 30.00F 5250, 54.000 47.90, 20.00, 65.40, 26.00, 10.00, 70.00
MpumeyaHue. 1-19 KONMYECTBO BbIAENEHHbBIX MUHEPANOrMYecknx TUNoB
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Tabnuua 1.2.

X1UMMYeCKMn cocTaB 30HasNIbHOro obpasua
nsBepxeHua 1964 r. B. LLlusenyy

KomnoHeHTbI| 1 (58) | 2 (63) | 3(56) | 4(9)
SiOz 60.38| 60.76] 60.20[ 53.90
TiO, 0.63] 0.59 0.54 0.84
Al,O3 16.48| 16.52| 16.57] 15.61
Fe,O3 270 2.32] 245 4.37
FeO 256 3.12] 3.09 4.24
MnO 0.16f 0.07) 0.08 0.14
MgO 421 3.83 3.83 6.60
CaO 591 581 553 7.35
Na,O 452 4.86] 5.24 3.52
K20 135 1.44] 1.54 1.52
P20s 0.19] 0.20, 0.20 0.20
H.O 0.14] 0.00[ 0.00 0.00
H,O" 0.17{ 0.00, 0.00 0.00
n.n.n. 0.00] 0.46/ 0.65 0.70
SUM 99.40] 99.98] 99.92| 98.99

FeO'/MgO 1.19] 1.36] 1.38 1.24
Li 12.00] 12.00] 12.00 9.00
Rb 30.00{ 25.00] 20.00] 20.00
Cs 3.000 3.40[ 3.00 1.40
V 160.00| 180.00] 160.00] 410.00
Co 30.00] 19.00] 19.00{ 28.00
Ni 70.00{ 50.00, 48.00] 50.00
Cr 350.00] 180.00| 160.00|  30.00
Ba 500.00] 750.00| 400.00{ 350.00
Sr 500.00| 450.00| 400.00{ 1400.00
Pb 11.000 4.30] 4.90 3.50
Mo 3.000 150 1.80 2.70
Zn 110.00] 38.00] 50.00] 62.00
Cu 60.00 60.00] 70.00{ 20.00

MpumeyaHue. Tab. 1.2. TekcTypa
ob6pasua nonocyaTtasi, Nosochl
LUMPUHON 2-3 CM UMEIOT HeueTKne
rpaHuubl. Pe3ko 3ameTeH crnown 4.
PeakuunoHHas rpaHyua co crioem
3 otcyTcTBYyeT. 1 -cBeTno-cepble
BCMyY€HHble pOroBOOOMaHKOBbIE
aHOesnTbl MMPOKIacTU4EeCKoro
notoka 1964 r., obp. | -4028;

2 —Bornee NnNoTHasi pa3HOCTb TeX
Xe aHpesuTos, obp. 1-4029 ;

3 —cTeknoBaTtasi pa3HOBUAHOCTb,
06p. 1-4030 ; 4 -TeMHO-Ccepble
POroBoOOMaHKOBO-NMUPOKCEHOBbLIE
aHgesuTo-6a3anbThl, 00p. 1-4031
(romeoreHHble BkItoueHus). B
ckobkax Homepa o6pa3uoB B
Tabnuue 1.0.

Tabnuua 1.3.

X1MMMYeCcKnn cocTaB NyarMoknasoB B aHAe3nTax B. Ll.lVIBeﬂy‘-l

KoMnoHeHTbI 1 2 3 4 5 6
SiO; 61.00 61.50 59.00 60.00 59.00 58.80
TiO; 0.22 Hlo 0.25 0.16 0.12] Hlo
Al,O3 22.70 23.05 21.25 23.70 25.25 24.50
Fe,03 1.23 0.20 0.15 1.12 1.10 1.00
FeO 0.15 0.80 2.10 0.07 0.05 3.00
MnO 0.05 H/o 0.07 0.04 0.06 0.03
MgO 0.75 0.75 2.20 0.60 0.20 0.30
CaO 7.60 7.40 7.52 7.91 7.90 6.43
Na,O 488 4.44 4.82 5.74 6.00 5.31
K20 0.81] 0.56 0.69 0.57 0.70 0.96
P,0s 0.21] 0.21 0.13 0.13 0.13 0.13
n.n.n. 0.12 0.12 0.28
SUM 99.720 99.03 98.18 100.32 100.51 100.46

Li 5.000 9.00 2.00 15.60 2.00 2.00
Rb 7.00 10.00 10.00 6.20 10.00 10.00
Cs 0.82 0.95 1.30 1.30 1.30 1.30
Mn 80.00 35.00 250.000 45.00 400.00 70.00
Ti 500.00 160.00 950.000 240.00 1800.00 300.00
V 12.00 5.00 120.00 7.00 100.00 10.00
Co 450 10.000 10.00 450 13.00 1.00
Ni 5.000 50.000 75.00 5.00 60.00 10.00
Cr 3.000 3.000 130.00 3.00 150.00 10.00
Ba 50.00 35.00 270.000 140.00 180.00 320.00
Sr 800.00 600.00 1600.00/ 1000.00 1600.00 1300.00
Pb 10.00 18.00 3.00 10.00 8.00 3.00
Mo 0.50 0.90 1.00 0.50 1.00 1.70
Zn 30.00 13.00 100.000 30.00 100.00 100.00
Cu 10.00 10.00 10.000 10.00 25.000 20.00

Mpumeyanue.
Tab6.1.3.

1-06p. A -335,
2-06p. A -337,

3 -06p. | -4028,
4-06p. A - 372,
5-06p. | -4028/1,
6-06p. | —4104.
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XuMunyeckmm coctaB 30HaNbHbIX Nnarvoknasos B. LLnBenyy (o6pasey A-329)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 | cpepHee | cpeaHee
(n=15) | w.3. (n=5)

u.3. n.s. K.3. u.3. n.s. K.3. u.3. n.s. K.3. u.3. n.s. K.3. u.3. n.s. K.3
Sl 52.76| 51.56| 50.23] 50.34| 50.64| 54.72| 50.49| 50.4| 51.23] 51.58| 50.69| 56.95 50.96/ 52.63] 53.23 51.89 51.23
Tl 0.02 0.04] 0.03 0 0.04 0.06 0l 0.03f 0.03 0f 0.01f 0.06 0.05 0.05 0.03 0.03 0.01
AL 30.32] 31.52| 315 31.7] 31.3] 28.42| 31.81] 32.19| 31.27| 30.95 31.61 26.7| 31.87| 30.16] 30.3 30.77 31.33
FE 0.74 0.66 0.8) 0.75 0.63] 091 0.67, 058 0.82 0.7/ 0.78 1.18 0.59] 0.72] 0.83 0.76 0.69
MN 0 of 0.01f 0.03 0 0l 0.03 0 0 0 0l 0.06 0 0l 0.02 0.01 0.01
MG 0.21f 0.05] 0.09 0.1f 0.07, 0.12| 0.04f 0.06f 0.06f 0.15 0.15 0.32] 0.09] 0.12] 0.05 0.11 0.12
CA | 1258 13.39] 13.49| 14.09| 13.57| 10.63| 13.85| 13.93| 13.15 12.86| 13.66| 8.72| 13.86| 12.03| 12.26 12.8 13.45
NA 494 3.71] 3.88 3.93 4.32 5.6/ 3.89] 3.63 421 431 4.05 556 396/ 4.86 4.64 4.37 4.21
K 0.17, 0.12 0.12] 0.13f 0.12] 0.31] 0.11] 0.08 0.18 0.15 0.12 0.42 0.1} 0.18 0.2 0.17 0.13
CR 0 0.01] 0.03 0 0 0 0f 0.05 0.03 0 0 0 0l 0.03 0 0.01 0
SUM | 101.74| 101.06| 100.18| 101.07| 100.69| 100.77| 100.89| 100.95| 100.98| 100.7| 101.07| 99.97| 101.48| 100.78| 101.56 100.93 101.18

KonuyectBo noHoB B nepecyeTe Ha 8 (0)

Sl 2.365| 2.3229| 2.2916| 2.2814| 2.3001| 2.4632| 2.2878| 2.2795| 2.3166| 2.3349| 2.2937| 2.5633| 2.2938| 2.3759| 2.3841 2.3436 2.3126
TI | 0.0008( 0.0014 0.001| 0.0000{ 0.0015| 0.0019( 0.0000( 0.0009| 0.0011| 0.0000( 0.0002| 0.0022( 0.0016| 0.0016| 0.001 0.001 0.0005
AL | 1.6019| 1.6734| 1.6939| 1.6932| 1.6757| 1.5075| 1.6989| 1.7158| 1.6668 1.651| 1.6857| 1.4165| 1.6909| 1.605| 1.5993 1.6384 1.6672
FE | 0.0276| 0.025| 0.0307| 0.0282| 0.024| 0.0344| 0.0253| 0.0221| 0.0311| 0.0264| 0.0296| 0.0444| 0.0222| 0.0273| 0.0309 0.0286 0.0259
MN | 0.0000| 0.0001| 0.0006| 0.0012| 0.0000| 0.0000| 0.001| 0.0000| 0.0000| 0.0000| 0.0000| 0.0023| 0.0000| 0.0000| 0.0009 0.0004 0.0004
MG | 0.0139| 0.0033| 0.006| 0.0069| 0.0047| 0.008| 0.0028| 0.0039| 0.0042( 0.0101| 0.0101| 0.0216| 0.0061| 0.0083| 0.0033 0.0075 0.008
CA | 0.6042| 0.6462| 0.6596| 0.6841| 0.6604| 0.5124| 0.6723| 0.6751| 0.6369| 0.6235| 0.6621| 0.4205| 0.6684| 0.5817| 0.5884 0.6197 0.6505
NA | 0.4289| 0.3244| 0.3431| 0.3451| 0.3804| 0.4885| 0.3418| 0.3181| 0.3693| 0.3779| 0.3555| 0.4852| 0.3456| 0.4255| 0.4026 0.3821 0.3679
K 0.01{ 0.0071{ 0.0067| 0.0076( 0.0068| 0.0178| 0.0063| 0.0046| 0.0102( 0.0087| 0.007| 0.0243| 0.0057| 0.0102| 0.0115 0.0096 0.0077
CR | 0.0000| 0.0002| 0.0012| 0.0000| 0.0000| 0.0000| 0.0000| 0.0017| 0.0012| 0.0000| 0.0000| 0.0000| 0.0000| 0.0012| 0.0000 0.0004 0.0000
SUM | 5.0523| 5.004| 5.0344| 5.0477| 5.0536| 5.0337| 5.0362| 5.0217| 5.0374| 5.0325| 5.0439| 4.9803| 5.0343| 5.0367| 5.022 5.0314 5.0406
F/IFM| 66.42| 88.46| 83.91| 80.93 83.64| 81.09] 90.47| 85.03] 88.12| 72.38| 74.54| 68.35| 78.54| 76.7| 90.64 80.61 77.75
AB | 41.12| 33.18 33.99| 33.29| 36.31| 47.95] 33.5| 31.88| 36.34| 37.41] 34.7| 52.17| 33.89| 41.82| 40.16 37.85 35.84]
ORT 0.96| 0.72| 0.67] 0.74f 0.65 1.75 0.62] 0.46 1 086 0.68 2.62 0.56 1 1.14 0.96 0.75
AN | 57.92] 66.1 65.34] 65.98 63.04) 50.3] 65.88 67.66| 62.66| 61.73] 64.62| 45.21| 65.55| 57.18| 58.69 61.19 63.41

I'Ipumeqal-wle. L.3.- UeHTpalibHbl€ 30HblI (FID,DO); MN.3.- NPOMEXYTOYHbIE€ 30HbI; K.3.- KpaeBbl€ 30HbI.

Tabnuua 1.4.

14



Tabnuua 1.5.

XumMunyecknn coctaB MUKPOSITOB

nnarnoknasoB B. LLinuseny4 (o6pasey A-329)

1 2 3 4 5 6 7 cpegHee
(n=7)
Sl 58| 56.43] 54.44] 56.22| 55.29] 53.24] 54.72 55.48
TI 0.12 0.1 0.12 0.04 0.06 0.02 0.05 0.07
AL 26.9 27.85 28.37] 28.77] 28.19 29.41 28.49 28.28
FE 1.09 1.12 1.07] 1.27 1.14 0.99 1.09 1.11
MN 0.06 0 0 0.04 0.03 0.03 0.01 0.02
MG 0.03 0.18 0.06 0 0.22 0.12 0.06 0.1
CA 8.94 9.98 10.73 10.48 10.34 11.71] 10.57 10.39
NA 6.22 5.19 5.8 5.19 5.71 4.98 6.13 5.6
K 0.46 0.46 0.29 0.34 0.3 0.26 0.41 0.36
CR 0 0 0.01 0 0.04 0 0.02 0.01
SUM| 101.82 101.31 100.89 102.35 101.32] 100.76] 101.55 101.43
KonuyectBo noHoB B nepecyete Ha 8 (0)

Sl | 2.5683] 2.5155/ 2.4532] 2.4857| 2.4758| 2.4053 2.4527 2.4795
TI | 0.0039] 0.0032] 0.0039] 0.0014] 0.0019] 0.0006/ 0.0018 0.0024
AL | 14042 1.4629 1.5071] 1.4992| 1.4876] 1.5660 1.5053 1.4903
FE | 0.0404] 0.0418 0.0402| 0.0468 0.0428 0.0374] 0.0407| 0.0414
MN | 0.0021] 0.0000 0.0000 0.0015 0.0012 0.0012 0.0006 0.0009
MG | 0.0023] 0.0119] 0.0040/ 0.0000] 0.0144] 0.0080] 0.0043 0.0064
CA | 0.4241] 0.4767| 0.5183 0.4963] 0.4959 0.5668 0.5077 0.4980
NA | 0.5337| 0.4489 0.5064] 0.4446| 0.4956/ 0.4360 0.5326 0.4854
K 0.0259] 0.0259 0.0165 0.0190, 0.0170, 0.0150 0.0232 0.0204
CR | 0.0000 0.0000 0.0004 0.0000, 0.0014 0.0000 0.0008 0.0004
SUM| 5.0049 4.9868 5.0500 4.9945 5.0336] 5.0363 5.0697 5.0251
FIEM| 9495 77.87] 91.02 100 75.4 82.83 90.55 87.52
AB 54.26| 47.18 48.64] 46.32] 49.14] 42.84] 50.08 48.35
ORT 2.63 2.72 1.59 1.98 1.69 1.47 2.19 2.04
AN 43.12 50.1 49.78 51.71] 49.17] 55.69 47.73 49.61

XnmMunyeckum coctaB MUKPONUTOB

nnarnoknasoB B. LLUnBeny4 (o6pasey A-333)

Tabnuua 1.6.

1 2 3 4 5 6 7 cpeaHee
(n=7)

Sl 55.38] 56.42] 56.16] 56.57] 54.96] 57.99| 69.38 58.12

TI 0.02] 0.05] 0.060 0.07 0.1 0.14 0.28 0.1

AL 27.22] 26.55| 28.23] 28.1] 27.63] 26.64] 20.86 26.46]
FE 0.78 0.8 05 079 112] 1.02 1 0.86
MN 0.03] 0.03] 0.03] 0.05 0l 0.04 0.04 0.03
MG 0.09 O] 0.099 0.05 045 0121 0.11 0.13
CA 9.74] 8.14 9.60 9.76] 10.58] 8.33] 3.29 8.49
NA 5.92] 6.44 6.3] 6.07] 531 6.34 5.49 5.98
K 0.29] 0.42 03] 0.29] 0.27 042 128 0.47,

CR 0] 0.01 0 0 0 0.01 0] 0]
SUM|] 99.47] 98.86] 101.27] 101.75] 100.42] 101.05] 101.73 100.65

KonuyectBo noHoB B nepecyete Ha 8 (0)

Sl ] 2.5159] 2.5674] 2.5032] 2.5109] 2.4815] 2.5814] 2.9718 2.5903

TI ] 0.0006] 0.0016] 0.0019] 0.0024] 0.0035] 0.0046] 0.0090 0.0034

AL ]1.4577] 1.4241] 1.4828] 1.4702] 1.4700] 1.3979] 1.0533 1.3937
FE ] 0.0298] 0.0303] 0.0188] 0.0292] 0.0424] 0.0379] 0.0357| 0.0320
MN | 0.0011] 0.0012] 0.0009] 0.0018] 0.0001] 0.0016] 0.0015 0.0012
MG | 0.0061| 0.0000] 0.0059] 0.0034] 0.0300] 0.0079| 0.0071 0.0086
CA 10.4739] 0.3970] 0.4586] 0.4639| 0.5118] 0.3974] 0.1508 0.4076
NA ]0.5217] 0.5679] 0.5441] 0.5227] 0.4645] 0.5470] 0.4557 0.5177
K ]0.0165] 0.0247] 0.0172] 0.0162] 0.0157] 0.0238] 0.0700 0.0263

CR ] 0.0000] 0.0003] 0.0000] 0.0000] 0.0000] 0.0004] 0.0000 0.0001
SUM | 5.0233] 5.0145| 5.0334] 5.0207] 5.0195] 4.9999| 4.7549 4.9809
F/IEM] 83.43] 99.99| 76.87] 90.18] 58.62] 83.41] 83.86 82.34
AB 51.54] 57.39] 53.35| 52.12] 46.83] 56.5 67.36 55.01
ORT 1.63] 249 169 161 158 2.46] 10.34 3.11
AN 46.82] 40.12] 44.96] 46.27] 51.59] 41.04] 22.29 41.87,
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Xumunyecknmn coctaB nnaruoknasoB B. LLimBeny4 (o6pasey A-333) Tabnuua 1.7.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 | ©peanee
(n=15)
Sl 55.12 57.29 | 5855 | 51.42 | 50.89 | 61.62 | 51.15 53.27 | 5553 | 53.15 | 54.74 | 54.12 | 5759 | 56.38 | 54.81 55.04
Tl 0.06 0.03 0.05 0.04 0.04 0.09 0.05 0.04 0.07 0.05 0.03 0.02 0.01 0 0.06 0.04
AL 20.23 | 2744 | 27.42 | 3094 | 3124 | 2396 | 31.11 29.84 28.24 | 30.29 29.1 28.8 27.3 | 28.19 | 29.26 28.82
FE 0.59 0.77 0.72 0.71 0.69 0.79 0.67 0.71 0.73 0.69 0.58 0.65 0.68 0.58 0.72 0.69
MN 0.01 0.01 0 0 0.02 0.02 0.01 0 0 0.04 0 0 0.01 0.03 0.03 0.01
MG 0.13 0.02 0.04 0.2 0.06 0.02 0.12 0 0.06 0.02 0 0.11 0.09 0.04 0.1 0.07
CA 10.86 9.26 8.76 12.83 13.29 6.18 13.08 11.33 10.05 11.82 10.63 10.76 | 9.02 9.49 | 10.64 10.53
NA 5.79 6.46 6.22 4.24 4.09 8.25 4.15 5.45 5.96 4.89 5.44 5.79 6.59 6.15 5.6 5.67
K 0.24 0.31 0.33 0.13 0.14 0.73 0.13 0.16 0.26 0.17 0.29 0.26 0.34 0.31 0.28 0.27
CR 0.06 0.01 0 0 0 0 0 0.03 0.03 0 0 0.02 0.01 0 0 0.01
SUM | 102.09 | 101.6 | 102.09 | 100.51 | 100.46 | 101.66 | 100.47 | 100.83 | 100.93 | 101.12 | 100.81 | 100.53 | 101.64 | 101.17 | 101.5 101.16
KonunyectBo noHoB B nepecyerte Ha 8 (0)
Sl 2.4475 | 2.5430 | 25743 | 2.3315 | 2.3125 | 2.7152 | 2.3218 | 2.4007 | 2.4881 | 2.3872 | 2.4560 | 2.4428 | 2.5530 | 2.5127 | 2.4465 | 2.4622
Tl 0.0021 | 0.0011 | 0.0016 | 0.0014 | 0.0015 | 0.0031 | 0.0016 | 0.0013 | 0.0022 | 0.0017 | 0.0011 | 0.0008 | 0.0003 | 0.0001 | 0.0019 | 0.0015
AL | 15294 | 1.4356 | 1.4209 | 1.6531 | 1.6730 | 1.2444 | 1.6643 | 15849 | 1.4912 | 1.6038 | 1.5386 | 1.5321 | 1.4264 | 1.4804 | 1.5395 | 1.5212
FE | 0.0218 | 0.0287 | 0.0266 | 0.0270 | 0.0261 | 0.0292 | 0.0254 | 0.0267 | 0.0273 | 0.0257 | 0.0216 | 0.0245 | 0.0253 | 0.0216 | 0.0268 | 0.0256
MN | 0.0002 | 0.0003 | 0.0000 | 0.0000 | 0.0006 | 0.0009 | 0.0005 | 0.0000 | 0.0000 | 0.0015 | 0.0000 | 0.0000 | 0.0003 | 0.0011 | 0.0010 | 0.0004
MG | 0.0083 | 0.0014 | 0.0027 | 0.0136 | 0.0039 | 0.0014 | 0.0078 | 0.0000 | 0.0037 | 0.0016 | 0.0000 | 0.0076 | 0.0060 | 0.0028 | 0.0068 | 0.0045
CA | 05168 | 0.4405 | 0.4128 | 0.6231 | 0.6471 | 0.2916 | 0.6361 | 0.5472 | 0.4826 | 0.5691 | 0.5109 | 0.5204 | 0.4286 | 0.4532 | 0.5087 | 0.5059
NA | 0.4985 | 0.5558 | 0.5299 | 0.3731 | 0.3601 | 0.7050 | 0.3653 | 0.4761 | 0.5182 | 0.4262 | 0.4734 | 0.5069 | 0.5661 | 0.5318 | 0.4845 | 0.4914
K 0.0134 [ 0.0174 | 0.0188 | 0.0074 | 0.0080 | 0.0410 | 0.0075 | 0.0094 | 0.0150 | 0.0098 | 0.0166 | 0.0148 | 0.0193 | 0.0175 | 0.0162 | 0.0155
CR | 0.0021 | 0.0003 | 0.0000 | 0.0000 | 0.0001 [ 0.0000 | 0.0000 | 0.0010 | 0.0012 | 0.0000 | 0.0000 | 0.0006 | 0.0004 | 0.0000 | 0.0000 | 0.0004
SUM | 5.0401 | 5.0241 | 4.9876 | 5.0302 | 5.0329 | 5.0318 | 5.0303 | 5.0473 | 5.0295 | 5.0266 | 5.0182 | 5.0505 | 5.0257 | 5.0212 | 5.0319 | 5.0285
F/IFM | 7256 | 95.33 | 90.68 66.5 87.21 | 9552 | 76.85 99.99 88 9443 | 99.99 | 76.34 81 89.01 | 80.42 86.26
AB 4846 | 54.83 | 5511 | 37.18 | 3547 | 67.94 | 36.21 46.1 51.01 42.4 47.3 48.65 | 55.83 | 53.05 48 48.5
ORT 1.3 1.72 1.95 0.74 0.79 3.95 0.74 0.91 1.48 0.98 1.66 1.42 1.9 1.74 1.61 1.53
AN 50.24 | 4346 | 4294 | 62.09 | 6374 | 2811 | 63.05 | 5298 | 47.51 56.62 | 51.05 | 49.94 | 4227 | 4521 | 50.4 49.97
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Xumunyecknm coctaB nnarnoknasoB B. LLnsenyy (o6pasey A-334)

1 2 3 4 5 6 7 8 9 10 11 12 13 | cpepHee
(n=13)
Sl | 55.22| 57.29] 57.24] 52.17| 51.34] 53.42| 54.49] 54.93] 58.45 52.28 53.35 60.47| 57.22) 55.22
Tl 0.01] 0.01] 0.03 0 0 0 0.01] 0.020 0.04 0 0.03 0.03 0.0 0.01
AL | 28.15 27.55 26.36] 30.43] 30.26/ 29.4 28.67| 28.77| 26.31] 30.5 29.41] 25.57| 26.46] 28.3
FE 0.32] 037, 0.62] 051 053 059 036 031 052 039 047 068 0.58 0.48
MN 0 0.02 0.02] 0.04 0 0.05 0 0.01 0 0 0.03 0.13 0.0 0.02
MG 0.03 0.08 0 0.09 0 0.05 0.03 0.05 0.02 0.09 0.08 0 0] 0.04
CA | 10.020 8.89 8.26/ 12.41| 12.48 11.58 10.63 10.57| 8.29 12.33 11.04] 7.21] 8.37] 10.16
NA 5.99 6.87| 6.64 4.75 4.96 5.01] 5.77] 5.77] 6.81] 4.7 571 8.22 6.67] 5.99
K 0.3 037 053 0.11] 0.16] 0.29] 0.21] 0.25 0.49 0.13 0.25 0.57 053 0.32
CR 0.03 0 0 0.04 0.03 0.04 0 0 0.03 0 0.01] 0.04 0.071 0.02
SUM| 100.07/ 101.45 99.7/ 100.55] 99.76| 100.43| 100.17| 100.68 100.96| 100.48 100.38/ 102.92] 99.92] 100.57
KonuyectBo noHoB B nepecyete Ha 8 (0)
Sl ]2.4914]2.5436|2.5827| 2.3613| 2.3476| 2.4152| 2.4608| 2.4662| 2.6009| 2.3648| 2.4135| 2.6436|2.5778] 2.4823
TI ]0.0005 0.0003|0.0011] 0.0000] 0.0000] 0.0000| 0.0002| 0.0006| 0.0014] 0.0000| 0.0011| 0.0011) 0.0003] 0.0005
AL |1.4969 1.4418/1.4019]1.6229] 1.6307| 1.5667| 1.5260| 1.5225| 1.3800| 1.6260 1.5683) 1.3174]1.4048] 1.5005
FE ]0.0121/0.0137/0.0233] 0.0195| 0.0203| 0.0223| 0.0137/0.0118/ 0.0192/0.0147/0.0176/ 0.02490.0218] 0.0181
MN ] 0.0000] 0.0006| 0.0007| 0.0016/ 0.0000, 0.0019) 0.0000] 0.0004| 0.0000] 0.0000] 0.0013| 0.0050/0.0005] 0.0009
MG ] 0.0017| 0.0056| 0.0000] 0.0058] 0.0000] 0.0035| 0.0019| 0.0034] 0.0013| 0.0060| 0.0057| 0.0000{0.0000] 0.0027
CA ]0.4842/0.4227|0.3994| 0.6019 0.6115 0.5610| 0.5144] 0.5083) 0.3951 0.5975| 0.5351| 0.3378/0.4042] 0.4902
NA ]0.5244] 0.5917] 0.5810| 0.4166| 0.4398| 0.4394| 0.5052| 0.5026| 0.5878| 0.4175| 0.5007| 0.6964] 0.5822] 0.5219
K 10.0170]0.0211]0.0305| 0.0066| 0.0092| 0.0167|0.0120] 0.0142/ 0.0280] 0.0077| 0.0143 0.03190.0303] 0.0184
CR ]0.0010] 0.0000] 0.0000| 0.0015| 0.0013/ 0.0016| 0.0000] 0.0000] 0.0009| 0.0001] 0.0005| 0.0014{0.0023] 0.0008
SUM|] 5.0292 5.0411] 5.0206| 5.0377| 5.0604| 5.0283| 5.0342| 5.0300| 5.0146| 5.0343 5.0581] 5.0595/5.0242] 5.0363
F/IFM| 87.43] 72.06) 99.99 78.37| 99.99 87.49| 87.58| 78.24] 93.49 71.22| 76.7] 99.99 99.99] 87.12
AB | 51.13 57.14) 57.47| 40.64] 41.47| 43.2] 48.97| 49.03] 58.14] 40.82] 47.68] 65.32] 57.26] 50.64
ORT| 166/ 204 3.021 064 087 164 116/ 1.38 277, 0.75 1.36 2.99 298 1.79
AN | 47.21] 40.82) 39.51] 58.71] 57.66| 55.16] 49.86] 49.59 39.08 58.42| 50.96| 31.69 39.76] 47.57

Tabnuua 1.8.
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Tabnuua 1.9.

XnmMunyecknn coctaB MUKPOSITOB NIIarMoknasoB
B. LinBenyuy (o6pasew A-334)

1 2 3 4 5 6 7 8 cpenHee
(n=8)
Sl 53.1] 54.67| 55.38] 60.15| 55.43 58.79 63.26| 69.29 58.76
Tl 0.01] 0.01 0 0.06 0 0.02 0.06 0.1 0.03
AL 29.51] 28.49 27.73 25.08] 27.59 25.74 21.94] 19.34 25.68
FE 0.76/ 0.71 0.66] 0.73] 0.93 0.7 0.66] 0.68 0.73
MN 0 0.04 0.03 0.03 0 0.02 0 0.1 0.03
MG 0 0 0 0.05 0 0.06 0.02 0.09 0.03
CA 11.4] 10.38 10.31] 6.79] 9.93 7.71 4  2.48 7.88
NA 445 582 6.33] 7.01] 6.03 732 7.62 6.61 6.4
K 0.28 0.37 0.34 0.69 0.45 0.58 2l 3.34 1.01
CR 0.03 0.02 0.02] 0.03 0.04 0 0 0] 0.02
SUM] 99.54 100.51] 100.8] 100.62] 100.4 100.94] 99.56| 102.03] 100.55
KonuyectBo noHoB B nepecyeTte Ha 8 (0
Sl | 2.4166| 2.4659 2.4919 2.6736| 2.5018| 2.6195| 2.8285| 2.9977| 2.6244
TI ] 0.0004] 0.0003| 0.0000 0.0020| 0.0000] 0.0007| 0.0019 0.0032] 0.0011
AL | 1.5829 1.5142 1.4703| 1.3138| 1.4676| 1.3518) 1.1559| 0.9863] 1.3554
FE | 0.0291] 0.0269 0.0247| 0.0271] 0.0352| 0.0261] 0.0248| 0.0246] 0.0273
MN | 0.0000 0.0014{ 0.0011] 0.0011] 0.0000| 0.0006| 0.0000 0.0036] 0.0010
MG | 0.0000| 0.0000 0.0000 0.0031] 0.0000; 0.0039 0.0013| 0.0058] 0.0018
CA ] 0.5558 0.5014] 0.4970] 0.3232| 0.4801| 0.3680] 0.1917| 0.1151] 0.3790
NA | 0.3929 0.5088 0.5526| 0.6041] 0.5280| 0.6323 0.6602 0.5542] 0.5541
K ] 0.0164] 0.0211] 0.0197| 0.0392| 0.0260 0.0329| 0.1143| 0.1841] 0.0567
CR ] 0.0012| 0.0008 0.0008| 0.0010] 0.0015| 0.0001] 0.0000 0.0000] 0.0007
SUM| 4.9953 5.0408] 5.0581] 4.9882| 5.0402 5.0359| 4.9786| 4.8746] 5.0015
F/IFM] 99.99] 99.99] 99.99] 90.21] 99.99 87.22] 94.93 82.97 94.41
AB 40.71] 49.34) 51.68] 62.51] 51.060 61.2] 68.33 64.94 56.22
ORT 17 205 184 405 251 3.18 11.83 21.57 6.09
AN 57.59 48.62] 46.48 33.44] 46.43 35.61] 19.84] 13.48 37.69

FeO*/MgO

o ——+— -+ttt

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70

Puc.1.1 Cucremaruka nopon B. [lluBenyd Ha muarpamme
FeO*/MgO-SiO2

SiO,
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XuMnyeckmm coctaB U cogepkaHme MUKpPO3nieMeHTOB (I/T) B nyarMokrnasax aHge3uToB,
aHae3uTo-6asanbToB U 6a3anbToB B. LLluBenyy.

Tabnuua 1.10.

[KomnoHenTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
SiO, 60.000 57.50, 59.000 58.000 57.66 57.500 59.000 57.24 59.000 58.000 60.000 59.00 59.000 57.700 57.70] 52.000 53.100 52.00
TiO, 0.38 0.21] 0.24 0.22 0.10 0.15 0.05 Hlo 0.16 0.74] Hlo H/0 H/0 0.03 0.03 0.08 0.06 0.08
Al>O3 21.75 2450 22.000 23.20F 25.41] 23500 25.10, 26.40 23.000 21.200 24.30] 25.25 26.000 25.100 26.000 28.50, 28.700 29.30
Fe,03 3.17 1.25 1.08 1.10 0.70 1.17 0.60 0.52 0.86 0.82 0.75 0.40 0.88 0.60 0.60 0.81] 0.90 0.86
FeO 0.30 0.15 1.12 1.45 0.17 0.30 0.40 0.17 0.22 5.73 0.50 0.40 0.28 0.30 0.30 0.40 0.41 0.50
MnO 0.08 0.06 0.08 0.05 Hlo 0.04 0.02 0.01] 0.06 0.10, Hlo H/0 H/0 H/0o H/o 0.08 0.09 0.10
MgO 2.00 0.50 1.90 1.95 0.21] 0.80 0.60 0.22 1.00 1.20 0.50 0.45 0.41 0.47| 0.45 0.50 0.60 0.65
CaO 6.10 9.20 8.55 8.60 9.36) 10.75 7.35 8.22 8.90 6.50 7.90 7.15 7.20 7.90 8.051 11.000 11.10 11.00
Na,O 5.44 5.36 5.10 5.00 6.13 4.88 5.71] 5.69 5.74 4.06 5.26 5.34 5.14 5.25 5.40 4.93 5.10 5.35
K20 0.26 0.90 0.32 0.36 0.61 0.37 0.76 0.73 0.55 1.20 0.50 0.75 0.65 0.60 0.60 0.35 0.41 0.40
P20s 0.17 0.12 0.12 0.12 0.13 0.18 0.18 0.26 0.26 0.26 0.20 0.20 0.20 0.26 0.26 0.12 0.16 0.12
H,O H/O 0.16
H,0" 0.05 H/o
n.n.n. 0.64 0.12 0.08 0.08 0.30 0.12 0.18 0.65 0.04
SUM 100.29 99.87| 99.59] 100.05 100.53 99.72] 100.07] 99.62] 99.87] 99.81] 99.91] 98.94] 99.94 98.86 99.390 98.81 100.63 100.36

Li 12.40 6.00 4.80 4.800 12.60 8.400 1240, 12.80, 12.80 9.20 8.00 8.00 8.00 7.000 14.00 1.80 9.00 9.00
Rb 7.60 6.10 5.80 5.50 4.20 7.20 6.20 5.20 3.40 3.800 14.200 14.20 16.10 3.000 16.40 6.000 10.000 10.00
Cs 0.90 9.60 1.10 1.00 0.76 0.82 0.87 0.87 0.76 0.90 0.87 0.80 0.90 0.70 0.72 0.70 0.80 0.70
Mn 180.000 60.00] 100.00] 120.000 30.000 60.00; 440.000 35.00f7 30.00, 100.00f 60.00, 100.00f 100.00; 330.000 120.00; 40.00 150.00] 140.00
Ti 650.00 500.00] 450.00, 950.00 100.00, 580.000 270.00] 110.00, 140.00 360.00, 350.00] 450.00, 450.00 1000.00] 450.00, 320.00] 180.00] 190.00
Vv 37.00 6.000 11.000 16.00 1.00 3.00 7.00 5.00 5.000 14.000 10.00f 10.000 10.00f 42.00 40.00 3.00 5.00 5.00
Co 3.00 2.50 2.00 3.00 4.50 4.50 3.00 4.50 4.50 3.00 1.00 1.00 1.00 9.000 10.000 10.00, 10.000 10.00
Ni 8.00 5.00 8.00 5.00 5.00 5.000 10.000 10.000 10.00f 10.000 10.00f 12.000 12.00f 10.00, 10.00f 10.00, 50.000 50.00
Cr 70.00 8.000 26.000 10.00 8.00 8.000 70.00 8.000 40.000 70.000 10.000 10.00, 10.00f 10.00, 10.00 3.000 57.000 55.00
Ba 100.00 180.00] 120.00] 330.000 50.000 52.00, 120.00] 140.00f0 50.000 60.00] 280.00, 300.00] 300.00 2000.000 130.00] -- 28.000 25.00
Sr 1000.00] 1100.00 800.00| 1200.00{ 1000.00] 1200.00| 1000.00] 1000.00] 1000.00| 1400.00] 5000.00| 1400.00 1400.00| 4500.00 1000.00]  -- 1800.00] 1800.00]
Pb 10.000 10.00f 10.00f 10.000 10.00, 10.000 10.00f 10.000 10.00f 10.00, 10.00f 10.00, 10.00, 10.00 5.000 18.000 10.00] 10.00
Mo 0.50 0.90 0.50 0.40 0.50 0.50 0.50 0.50 0.50 0.50 2.00 2.50 2.50 2.00 1.00 0.90 0.90 0.90
Zn 30.000 30.000 30.00f0 30.000 30.000 30.00F 30.000 30.000 30.000 30.000 30.00 30.000 30.000 30.000 100.00, 30.00 30.00, 30.00
Cu 45.000 25.000 25.000 15.00 6.000 16.00] 15.00 5.000 23.000 40.000 15.000 16.00f 16.000 16.000 27.000 39.00f 40.00, 40.00
MpumevaHue.

1-06p. A -331, 2-06p. A -334, 3-06p. A -344, 4-06p. | —4103, 5-06p. | - 4006, 6-06p. A -327, 7-06p. A -320, 8-06p. | -4004, 9-06p. A -319, 10-06p. A -326/1,
11-06p. | -4136, 12-06p. | -4107,13-06p. | -4031, 14-06p. | -4122, 15-06p. | -4105, 16-06p. K -16.17-06p. | -15A, 18-06p. A -329.
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Tabnuua 1.11.

Xumunyecknm coctaB (Bec,%) n cogepxaHme MUKpoaneMeHTOB (I/T) B nnarvokrnasax aHae3nToB ApeBHEU U Monoaoun
noctpownku B. LLinsenyu

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
KOMMNOHEHTbI
SiO, 61.00 58.38 58.60, 58.70f 58.60, 58.50 52.000 60.00f 63.00f 60.15 60.000 61.50f 58.000 58.00 58.000 61.50] 61.50
TiO> 0.22| Hlo H/O 0.09 0.09 0.87 0.07| 0.15 0.06 0.16 0.10 H/O 0.16 0.16 0.16) 0.08 0.03
Al,O3 22.000 25.64] 25.39 24.95 24.70, 18.10 30.500 22.80] 21.50f 23.100 24.80, 24.25 25.000 25.00] 25.00] 22.000 24.00
Fe, 03 1.17 0.54 0.34] 0.76 0.75 3.01 0.60 0.65 0.75 0.75 0.68 0.75 0.76 0.76 0.76) 0.72 0.35
FeO 0.30] 0.22 0.34 0.55 0.61] 3.69 0.85] 0.12] 0.75] 0.40| 0.20] 0.40] 0.40| 0.40] 0.40] 0.07] 0.20]
MnO 0.08 0.0 cn. 0.05] 0.05 0.14 0.03] 0.04 0.02 0.02] 0.04 H/0 0.05] 0.05 0.05] 0.03] H/o
MgO 0.85 0.13 0.24) 1.40 1.41 3.35 1.05] 0.45 0.75 0.76 0.48 H/O 0.40 0.40 0.40] 0.30 0.55
CaO 8.05 7.85 8.48 8.40 8.37| 6.00 9.80 7.80 6.50 7.50 7.85 6.75 8.35 8.35 8.35) 8.20 7.05)
Na,O 5.60 5.83 5.52] 5.00 5.00 4.00 4.60 5.85 4.88 4.91] 5.31 5.70 5.78 5.78 5.78 6.08] 4.96
K,0 0.63 0.49 0.72| 0.75 0.77] 1.56 0.40| 1.40 0.80 1.00 0.90 1.00 0.58] 0.58 0.58] 0.43] 0.77]
P,0s5 0.21 0.26 0.08 0.13 0.13 0.10] 0.02 0.15] 0.21] 0.20] 0.10] 0.10] 0.10| 0.10] 0.10] 0.10] 0.10]
H,O H/o 0.06
H,O" 0.15) 0.02
n.n.n. 0.02 0.10 0.10] 0.10] 0.06|
SUM 100.13 99.50 99.79/100.78| 100.48 99.32 99.92] 99.41] 99.22| 98.95 100.46] 100.45 99.68 99.68 99.68] 99.57] 99.51
Li 14.00 19.00 9.00, 16.00 9.60 9.60 8.400 16.000 16.000 16.000 16.00f 19.000 12.20f 10.40] 10.60 9.40] 21.00
Rb 4.40 4.40 5.00, 10.00 7.00 7.00 2.200 15.000 15.000 15.000 15.00f 34.000 14.40, 15.00] 15.40F 14.00F 34.00
Cs 0.84 0.98 0.98 0.87 0.81] 1.10 0.78] 0.96] 0.97] 0.96] 0.74 0.10] 1.21 1.38 1.43 1.50 0.79
Mn 40.00 30.00 70.00,350.00f 350.00f 55.00f 120.00{ 100.00, 100.00, 70.00f 40.00] 950.00, 30.00, 40.00 30.000 30.00F 50.00
Ti 400.00, 150.00, 450.00/700.00 700.00] 350.000 250.00, 530.00| 520.00 520.00f 200.00] 520.00] 200.00] 200.00] 180.00] 120.00] 220.00]
\Y 6.00 5.000 38.00] 82.000 82.00| 7.00 20.000 11.000 11.00f 11.00 5.00 7.00 3.00 1.00] 1.00] 2.00) 8.00
Co 4.50 3.00 3.00 14.00, 14.00 4.50 3.00 1.00 1.00 1.00 3.00 1.00f 10.00f 10.00] 10.00 3.00 1.00
Ni 9.00| 1.00 9.00] 10.00] 10.00| 7.00 10.00f 10.00, 10.00 10.00f 10.00 1.000 10.00, 10.00 50.00 1.00 1.00
Cr 8.00| 70.00 10.00{ 10.00, 10.00] 36.00 40.000 10.00f 10.00, 20.00 3.000 20.00 3.00| 8.00] 3.00] 70.00] 10.00
Ba 70.000 120.00 250.00/250.00| 2500.00, 180.00 80.00| 260.00 260.00] 300.00f 80.00, 300.00, 70.00] 200.00] 110.00] 120.00]F 420.00
Sr 750.00] 1000.00| 1500.00{ 45.000 41.00 1000.00; 1400.00| 2500.00| 2200.00| 1800.00 1000.00( 1600.00 2000.00| 1000.00] 1000.00] 1000.00}1100.00
Pb 10.00| 10.00 3.000 10.00, 10.00, 10.00 10.000 10.000 10.00f 10.00f 30.00f 10.00f 80.000 80.00] 80.000 10.00F 10.00
Mo 0.50] 0.50 0.40, 0.50 0.50 0.50] 0.50| 1.70 1.70 1.80 0.50] 2.50 0.50| 0.90] 0.50] 0.50] 1.70
Zn 30.00 30.00 10.00{ 30.00, 30.00] 30.00 30.000 30.00f 30.00f 30.00, 30.000 30.00f 30.00f 30.00 30.001 30.00F 30.00
Cu 18.00] 10.00, 20.00] 30.00f 31.000 35.00 40.000 50.00, 50.00, 50.00 8.000 10.00 6.00 6.00] 5.00 3.000 10.00
MpumeyaHue.

NaBoBble noTokn. PoroBoobMaHKOBO-NMPOKCEHOBbLIE aHAEe3UTbl BEPXHUX FOPU3OHTOB ApEeBHeN NocTponku: 1-06p. A -323, 2-06p. | -4007, 3-06p. A -324.

[ankoBbIn KOMMEKC ApeBHen nocTpomnku: 4-o6p. A -330, 5-06p. A -328, 6-06p. A -333, 7-06p. A -326/2.
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KoMnoHeHTbI 18 19 20
SiO; 62.000 60.00] 59.08
TiO, 0.10 0.10] H/o
Al,O3 22.00] 22.70] 24.91
Fe,03 1.04] 0.68, 0.34
FeO 0.45 0.15 0.34
MnO 0.05 0.04] cn.
MgO 0.60 0.40] 0.34
CaO 7.70 7.95 7.82
Na,O 5.36] 5.74 5.40
K.0O 0.36 2.40] 0.96
P,0s 0.10 0.12 0.10
H,O
H,O" 0.22
n.n.n. 0.04; 0.06
SUM 99.80] 100.34] 99.51]

Li 2.80] 12.40] 8.40
Rb 3.80 3.40 17.00
Cs 0.64 0.74 2.08
Mn 40.000 30.00] 30.00
Ti 200.00] 110.00] 120.00
\% 5.00 3.00 4.00
Co 2.50) 4.50 4.50
Ni 10.00, 5.00] 5.00
Cr 8.00] 3.00] 3.00
Ba 80.00f 80.00] 80.00
Sr 1000.00] 1000.00] 1000.00
Pb 30.00] 10.00| 10.00
Mo 0.90 0.50] 0.50
Zn 30.000 30.00] 30.00
Cu 6.00) 5.00] 5.00
Ipumeyanue.

npodorkeHne Tabn.1.11.

PoroBoo6mMaHKOBO-NUPOKCEHOBLIE aHAE3UTbI NTaBOBbIX MOTOKOB Monoaoro KoHyca: 8-o6p. A —35, 9-06p. A -39,10-06p. | -4030, 11-06p. | -4039/1,
12-06p. | -4029, 13-06p. | -4003, 14-06p. | -4100,15-06p. | -4038/1, 16-06p. | -4038/2, 17-06p. | -4038/3, 18-06p. A -309, 19-06p. | -4104, 20-06p. A -306.
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Tabnuua 1.12.

XumMunyeckmm cocrtaB KIMMHONMNPOKCEHOB B pOFOBOOﬁMaHKOBbIX

6asanbTax B. LUnBeny4 (o6pasey A-329)

1 2 3 4 5 6 7 8 9 cpenHee
(n=9)
Sl 51.67| 49.41] 48.88 49.34] 49.97| 51.65 48.55 48.49 50.7] 49.85
Tl 0.45 0.75 096 092 0.79 0.55 1.31 1.4 0.85 0.89
AL 2.27] 3.75 4.3 421 386 1.77] 5.7 5.13 4.27 3.86
FE 8.14] 8.14 9.06 8.22] 8.15 9.69] 8.34 8.52 8.8 8.56
MN 0.24) 0.21] 0.28 0.3 0.21] 045 0.23 0.25 0.12 0.25
MG | 15.84] 14.77] 14.1] 14.08 14.35 16.49 13.84] 13.78 14.48 14.64
CA | 20.14 21.25 20.49 21.36 20.79 18.22] 21.06] 20.64] 20.16] 20.46
NA 0.020 0320 042 0.27] 0.24 0.14 0.25 0.33 0.29 0.25
K 0.01] 0 0 0 0 0 0 0 0.03 0
CR 0.06f 0.090 0.04 0.03 0 0 0.03 0.05 0.02 0.04
SUM|] 98.84] 98.69 98.53 98.73] 98.36] 98.96| 98.78 98.59 99.72 98.8
KonunyectBo noHoB B nepecyete Ha 6 (0)
Sl ]1.9334{1.8672 1.8554|1.8642/1.8873|1.9367|1.8338/1.8351/1.8869] 1.8778
Tl ]0.0126]0.0213| 0.0274{ 0.0261] 0.0224| 0.0156| 0.0372/ 0.0400/0.0238] 0.0252
AL ]0.1001]0.1669 0.1924]0.1873/0.17190.0784] 0.2300]0.2290/0.1874] 0.1715
FE ]0.2548)0.2574) 0.2877| 0.2597| 0.2574) 0.3039 0.2634] 0.2696/0.2738] 0.2697
MN ]0.0076| 0.0067| 0.0089| 0.0096| 0.0069| 0.0144] 0.0074{ 0.0079/0.0038] 0.0081
MG ]0.8837|0.8320| 0.7979 0.7928| 0.8081] 0.9217|0.7791| 0.7776/0.8035] 0.8218
CA ]0.8076|0.8603) 0.8335| 0.8645| 0.8413 0.7321) 0.8523| 0.8367/0.8037] 0.8258
NA ]0.0018| 0.0235| 0.0309 0.0200/ 0.01730.0103/ 0.0181] 0.0242/0.0212] 0.0186
K ]10.0003] 0.0000, 0.0000) 0.0000] 0.0000) 0.0000] 0.0000] 0.0000,0.0016] 0.0002
CR ]0.0017|0.0027|0.0013 0.0009 0.0000) 0.0000] 0.0008] 0.0014]0.0006] 0.0010
SUM | 4.0036| 4.0380] 4.0354] 4.0251| 4.0126| 4.0131| 4.0221| 4.0215/4.0063] 4.0197
FIFM| 22.89] 24.09] 27.1] 25.36| 24.64] 25.67| 25.79] 26.29] 25.68] 25.28
WO | 41.34] 43.98 43.23 44.87| 43.96| 37.12) 44.81] 44.23 42.64 42.91
EN | 45.23] 42.53] 41.38 41.15 42.23 46.74] 40.96 41.11] 42.63] 42.66
FS | 13.43 13.5 15.39 13.98 13.81] 16.14] 14.24] 14.66 14.73] 14.43

Tabnuua 1.13.

XumMunyecknn coctaB MUKPOSTIUTOB KITMHOMUPOKCEHOB
B pOroBobMaHKOBbIX 6a3anbTax
B. LLnBenyy (o6pasen A-329)

1 2 3 4 5 6 cpegHee
(n=6)
Sl 50.68] 51.49] 49.68] 46.01] 50.58] 49.41] 49.64
Tl 0.93 1.1 1.03] 3.47 0.97, 1.37] 1.48
AL 379 361] 449 534 376 3.76f 4.13
FE 8.35] 8.26] 8.57] 11.14] 10.16] 10.78] 9.54
MN 0.23] 0.28] 0.29] 0.24 0.31 0.25| 0.27
MG 14.96] 14.95 13.92] 12.04] 15.36] 13.84] 14.18
CA 20.52] 20.87] 20.61] 19.62] 18.17] 19.81] 19.93
NA 0470 0.26] 0.41] 053 036 0.32] 0.39
K 0 0 0 0 0 0 0
CR 0.02] 0.08 0.04 0.08] 0.05 0] 0.05
SUM| 99.95] 100.9] 99.04] 98.47] 99.72] 99.54] 99.6
KonuyectBo noHoB B nepecueTe Ha 6 (0)
S| | 1.8840] 1.8935] 1.8684| 1.7721] 1.8873] 1.8652| 1.8618
TI | 0.0259] 0.0303] 0.0291] 0.1004] 0.0273] 0.0390] 0.0420
AL | 0.1659] 0.1564] 0.1989] 0.2425] 0.1652] 0.1675] 0.1827
FE | 0.2597] 0.2542] 0.2696] 0.3589| 0.3169] 0.3402] 0.2999
MN | 0.0074] 0.0087] 0.0094] 0.0078] 0.0097] 0.0080] 0.0085
MG | 0.8287] 0.8197] 0.7801] 0.6911] 0.8543] 0.7790] 0.7922
CA | 0.8171] 0.8224] 0.8304] 0.8096] 0.7263] 0.8013] 0.8012
NA | 0.0342] 0.0182] 0.0303] 0.0397] 0.0259] 0.0231] 0.0286
K ] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
CR | 0.0006] 0.0022] 0.0012] 0.0024] 0.0015] 0.0000] 0.0013
SUM | 4.0235] 4.0056] 4.0174] 4.0245] 4.0144] 4.0233] 4.0181
FIFM| 24.38] 24.28] 26.34] 34.67] 27.66] 30.89] 28.04
WO | 42.71] 43.17] 43.95] 43.36] 38.08] 41.55| 42.14
EN 43.32] 43.03] 41.29| 37.01] 44.79] 40.39| 41.64
FS 13.96 13.8] 14.76] 19.64 17.13] 18.06] 16.23
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Tabnuua 1.14.

XumMmnyeckmn coctaB KIIMHONMUPOKCEHOB
B aHAe3uTo-6asanbTax B. LLUnBeny4 (o6paseuy A-333)

Tabnuua 1.15.

XnMunyeckmn coctaB KIIMHONMMPOKCEHOB POroBO6GMaHKOBbIX
-NUPOKCEHOBbIX aHae3nTax B. LLnseny4 (obpaseu A-334)

1 2 3 4 5 6 cpenHee
(n=6)
Sl 51.97] 51.02] 51.15 52| 52.44] 5044 515
TI 0.460 0.74 0.65 0.5 0.52 0.73 0.6
AL 2.01 298 224 228 153 343 241
FE 7.75 895 812 7.68 9.46 8.86] 8.47
MN 0.28 0.25 0.29] 0.22] 0.28 0.33 0.28
MG 16.13] 14.05 14.42 15.16] 14.97] 15.03 14.96
CA 20.56] 20.25 21.24] 20.97] 19.75 19.57] 20.39
NA 0.27, 0O 031 0.21 0.35 0.29) 0.24
K 0 0 0.03 0 0 0 0.01
CR 0.03 0.09 0.05 0.08 0.03 0.07] 0.06
SUM| 99.46/ 98.33 98.5 99.1] 99.33 98.75 98.91
KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl 1.9331] 1.9269] 1.9312] 1.9408] 1.9620] 1.8978 1.9320
TI 0.0130] 0.0210] 0.0185] 0.0140 0.0147| 0.0207| 0.0170
AL | 0.08830.1328 0.0997/0.1001) 0.0673] 0.1519 0.1067
FE | 0.24100.2827| 0.2565/0.2398) 0.2960| 0.2787| 0.2658
MN | 0.0089 0.0080 0.0093] 0.0071] 0.0089 0.0106] 0.0088
MG | 0.8941 0.7907| 0.8114{0.8434] 0.8350, 0.8430, 0.8363
CA | 0.8196/0.8193 0.8591]0.8387| 0.7915] 0.7889 0.8195
NA | 0.0198] 0.0000] 0.0226| 0.0152| 0.0251] 0.0213 0.0173
K 0.0000] 0.0000] 0.0013 0.0000[ 0.0000, 0.0000, 0.0002
CR | 0.0009 0.0026| 0.0016/0.0023 0.0010] 0.0021] 0.0018
SUM| 4.0187|3.9840) 4.01124.0014] 4.0015] 4.0150] 4.0053
F/IEM| 21.84] 26.88 24.68| 22.64| 26.75 25.55 24.72
WO 41.74 43.1] 44.37| 43.48] 40.98 41.06] 42.46
EN 4553 41.6) 41.9 43.72] 43.23 43.88 43.31
FS 12.72] 15.3] 13.73 12.8 15.79] 15.06 14.23

1 2 3 4 5 6 7 cpegHee
(n=7)
Sl 52.46] 51.76] 5255 52.22] 50.78] 51.35] 52.92] 52.01
Tl 0.28 0.38 0.28 0.36 0.82 0.5 0.35] 0.42
AL 1.25 1.75 1.16 1.64 2.69 1.98 1.18] 1.66
FE 7.94 7.74 7.76 7.51 8.87 8.51 7.81] 8.02
MN 0.51 0.34 0.43 0.34 0.34 0.56 0.45] 0.42
MG 15.11) 14.74 1496 15.39] 14.56] 15.21] 15.39] 15.05
CA 20.98] 21.26] 21.55] 21.05] 20.21] 20.07] 21.65] 20.97
NA 0.5 0.52 0.42 0.33 0.62 0.23 0.36] 0.43
K 0 0 0 0 0 0.02 0.01 0
CR 0 0.06 0.01 0.01 0.07 0.01 0.071 0.03
SUM 99.03] 9855 99.12] 98.85] 98.96] 98.44] 100.19] 99.02
KonunyecTtBo noHoB B nepecyete Ha 6 (0
Sl 1.9658] 1.9497] 1.9676] 1.9546] 1.9124] 1.9381] 1.9605] 1.9498
Tl 0.0078] 0.0108] 0.0078] 0.0102] 0.0234] 0.0141] 0.0097] 0.0120
AL 0.0552] 0.0776] 0.0513] 0.0724] 0.1195] 0.0881] 0.0516] 0.0737
FE 0.2488] 0.2438] 0.2430] 0.2351] 0.2795] 0.2686] 0.2420] 0.2515
MN 0.0163] 0.0110] 0.0135] 0.0107] 0.0110] 0.0179] 0.0140] 0.0135
MG 0.8442] 0.8276] 0.8347] 0.8589] 0.8172] 0.8557] 0.8501] 0.8412
CA 0.8422] 0.8582] 0.8646] 0.8443] 0.8155] 0.8116] 0.8595] 0.8423
NA 0.0366] 0.0379] 0.0308] 0.0238] 0.0455] 0.0169] 0.0256] 0.0310
K 0.0000] 0.0000] 0.0002] 0.0000] 0.0000] 0.0008] 0.0005] 0.0002
CR 0.0000] 0.0017] 0.0003] 0.0004] 0.0020] 0.0004] 0.0021] 0.0010
SUM 4.0169] 4.0183] 4.0138] 4.0104] 4.0260] 4.0122] 4.0156] 4.0162
F/IFM 23.9] 2353 2351 2225 26.22] 25.08] 23.14] 23.95
WO 43.16] 44.22] 44.21] 43.32 42.4 4154 43.73] 43.23
EN 43.26] 42.65| 42.68] 44.07) 42.49 43.8] 43.25] 43.17
FS 13.59] 13.13] 13.12] 12.62 15.1] 14.66] 13.02] 13.61
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Tabnuua 1.16.

XUMMYECKMN coCcTaB MUKPOSIUTOB

KNMHONUpPOKCeHOB B. LLiInBeny4 (o6paseuy A-334)

1 2 3 4 cpenHee
(n=4)
SI 51.99] 52.94| 50.79] 51.76] 51.87
Tl 0.31 0.2 0.6 0.32 0.36
AL 1.77 1.1 3.23 1.26 1.84
FE 9.47 9.58 9.16 8.55 9.19
MN 0.68 0.86 0.53 0.64 0.68
MG 15.61] 17.36] 14.41] 1534 15.68
CA 17.69 16.77 19.5 19.44] 18.35
NA 0.73 0.23 0.8 0.8 0.64
K 0 0 0.02 0.01] 0.01
CR 0.04 0.19 0 0.04 0.07
SUM 98.29] 99.23] 99.04] 98.16] 98.68
KonuyectBo noHoB B nepec4ete Ha 6 (0)
SI 1.9613| 1.9710] 1.9110] 1.9599] 1.9508
Tl 0.0088] 0.0055| 0.0170] 0.0092] 0.0101
AL 0.0785| 0.0483] 0.1432| 0.0561] 0.0815
FE 0.2989 0.2984| 0.2882| 0.2708] 0.2891
MN 0.0217| 0.0271) 0.0170] 0.0206] 0.0216
MG 0.8776| 0.9632] 0.8080, 0.8658] 0.8787
CA 0.7151] 0.6688) 0.7861] 0.7885| 0.7396
NA 0.0536| 0.0165| 0.0582| 0.0588] 0.0468
K 0.0000] 0.0002] 0.0009] 0.0003] 0.0004
CR 0.0011) 0.0055/ 0.0000] 0.0013] 0.0020
SUM 4.0166] 4.0045| 4.0296| 4.0313] 4.0205
F/IEM 26.76] 25.26] 27.41] 25.18] 26.15
WO 37.38] 34.17] 41.39] 4053 38.37
EN 45.87] 49.21] 42.54 445 45.53
FS 16.75 16.63] 16.07] 14.97 16.11

Tabnuua 1.17.

X1MMMYecKnn coctaB MUKPOJIUTOB
optonupokceHoB B. LLluBenyu (o6pasey A-329)

1 2 3 4 cpeaHee
(n=4)
Sl 54.43] 53.53] 54.43] 54.51] 54.23
Tl 0.37 0.41 0.37 0.27] 0.36
AL 0.66 1.26 1.05 0.53] 0.88
FE 17.03] 17.11 17.12) 16.52] 16.95
MN 0.63 0.63 0.62 0.52 0.6
MG 25.62] 24.31] 25.13] 26.04] 25.28
CA 2.06 2.53 2.18 1.9 217
NA 0] 0] 0.33 0.09] 0.11
K 0] 0] 0] 0] 0
CR 0] 0] 0] 0.05 0.01
SUM 100.8] 99.78] 101.23] 100.43] 100.56
KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl 1.9701] 1.9619] 1.9647] 1.9748] 1.9679
Tl 0.0101] 0.0112] 0.0102] 0.0072] 0.0097
AL 0.0282] 0.0546] 0.0445| 0.0227] 0.0375
FE 0.5154] 0.5244] 0.5167] 0.5004] 0.5142
MN 0.0194] 0.0195] 0.0190] 0.0158] 0.0184
MG 1.3820] 1.3281] 1.3517] 1.4060] 1.3670
CA 0.0800] 0.0994] 0.0842| 0.0738| 0.0844
NA 0.0000] 0.0003] 0.0233] 0.0065| 0.0075
K 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
CR 0.0000] 0.0000] 0.0000] 0.0014] 0.0004
SUM | 4.0052] 3.9994] 4.0143] 4.0086] 4.0069
FIEM 27.9] 29.05] 28.38] 26.86] 28.05
WO 4.01 5.04 4.27 3.7 4.26
EN 69.21] 67.37] 68.56] 70.44] 68.9
FS 26.78] 27.59] 27.17] 25.86] 26.85
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Tabnuua 1.18.

XUMMYeCKMn cocTaB OPTONMUPOKCEHOB

B. LLnBenyy (o6pasey A-333)

1 2 3 4 5 6 |cpeaHee
(n=6)
Sl 53.75 55.03| 54.66| 53.4 53 54.41] 54.04
Tl 0.25 0.16] 0.290 0.25 0.21] 0.27] 0.24
AL 0.73 0.71 0.61] 1.15 0.54 0.74 0.74
FE 17.84] 14.13| 16.42) 17.61] 16.61] 16.86/ 16.58
MN 0.66 0.75| 0.62 0.63] 0.6 0.66] 0.65
MG 25.3] 28.15 26.43| 25.02| 25.13 25.98 26
CA 154 15 162 157 337 1.61 1.87
NA 0.01] 1.1 0.09] 0.13 0.11] 0.06] 0.24
K 0 0 0 0 0 0 0
CR 0.02 0 0 0 0 0 0
SUM 100.1]101.48100.74] 99.76] 99.57|100.56/ 100.37
KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl 1.9656|1.9585|1.9718/1.9587|1.9525|1.9707| 1.9630
TI 0.0068/0.0042/0.0078/0.0070/0.0059|0.0074] 0.0065
AL 0.0315/0.0297|0.0259/0.0499/0.0234|0.0302 0.0318
FE 0.5457|0.4206/0.4953|0.5401]0.5119,0.5106| 0.5040
MN 0.0205/0.0226|0.0191/0.0194/0.0188)0.0203| 0.0201
MG 1.3793/1.4933|1.4211]1.3677|1.3800|1.4027| 1.4074
CA 0.0605/0.0571/0.0628/0.0617|0.1331/0.0626| 0.0730
NA 0.0011/0.0722/0.0066/0.0091/0.0080/0.0043| 0.0169
K 0.0000j0.0000}0.0000/0.0000/0.0000/0.0000] 0.0000
CR 0.0007/0.0000}0.0000/0.0000/0.0000/0.0000] 0.0001
SUM | 4.01174.0582/4.0104{4.01364.0336/4.0088 4.0227
F/IFM 29.1] 22.89| 26.58 29.03 27.77| 27.45 27.14
WO 3.01] 286 3.14 3.1 6.51 3.14] 3.63
EN 68.76| 74.9 71.12| 68.77| 67.52| 70.27| 70.22
FS 28.23| 22.23 25.74] 28.13 25.96| 26.59 26.15

XUMMYeCKMn coctaB MUKPOSIUTOB
optonupokceHoB B. LLineenyy (o6pasen A-333)

Tabnuua 1.19.

1 2 3 4 5 6 cpegHee
(n=6)
Sl 53.88 52.48 53.82] 55.11] 53.73] 53.48 53.75
Tl 0.34 0.34 0.38 0.27 0.34 0.31] 0.33
AL 0.85 0.79 1 1.26 1.1 1.08 1.01
FE 16.65| 16.04] 16.38 14.41 15.8 15.77, 15.84
MN 0.65 0.61] 0.69 0.58 0.6 0.63 0.62
MG 24.88 25.09] 25.44] 25.94 25.16] 25.89] 25.40
CA 1.74 3.05 1.76 2.17, 2.19 249 2.23
NA 0.11] 0 0.11] 0 0.18 0 0.06
K 0 0 0 0 0 0 0
CR 0 0.06 0.05 0 0 0.03 0.02
SUM 99.1] 98.46) 99.63 99.74 99.1] 99.68 99.29
KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl 1.9796] 1.949 1.9663 1.9871] 1.9697| 1.9522| 1.9673
TI 0.0093] 0.0095 0.0104] 0.0074] 0.0093 0.0086/ 0.0091
AL | 0.0368 0.0348 0.043 0.0535 0.0475 0.0465 0.0437
FE | 0.5114] 0.4982] 0.5004] 0.4345 0.4843 0.4814] 0.4850
MN | 0.0202] 0.0192 0.0214] 0.0177 0.0187 0.0193 0.0194
MG | 1.3625 1.389 1.3851] 1.394| 1.3747| 1.4085 1.3856
CA | 0.0687| 0.1214 0.0688 0.0839 0.0861] 0.0975 0.0877
NA | 0.0078 0.0000, 0.0078 0.0000 0.0129 0.0001] 0.0048
K 0.0000] 0.0000, 0.0000, 0.0000, 0.0000, 0.0000; 0.0000
CR | 0.00000 0.0018 0.0015 0.0001] 0.0000, 0.0009 0.0007
SUM | 3.9963 4.0229 4.0047| 3.9782 4.0032] 4.015 4.0034
FIFM 28.07] 27.14] 27.36| 24.49] 26.79 26.23 26.68
WO 3.5 5.99 3.48 4.35 4.38 4.86] 4.43
EN 69.42 68.5 70.11] 72.22 70, 70.19] 70.07
FS 27.09) 2552 26.41 2343 25.61 24.95 25.50
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Tabnuua 1.20.

X1UMMYeCKMn cocTaB OPTONMUPOKCEHOB

B. LLnBenyy (o6pasey A-334)

1 2 3 4 5 6 7 cpegHee
(n=7)
Sl 54.81] 54.38 53.69 54.79 54.6 55.2 52.8) 54.32
Tl 0.22 0.21 0.2 0.15 0.12 0.15 0.24 0.18
AL 0.85 0.63 1.44 0.32 0.62 0.53 1.69 0.87
FE 16.04) 16.38 15.06] 15.34] 15.17] 14.38 16.5] 15.55
MN 0.62 0.64 0.7 0.73 0.87, 0.7 0.62 0.7
MG 26.34) 26.12] 26.75 26.51] 26.48 27.87] 25.43 26.5
CA 1.23 1.14 1.47 1.1 1.35 1.16 152 1.28
NA 0 0 0.1 0 0.2 0.03 0.07, 0.06
K 0 0 0 0 0 0 0 0
CR 0.02 0 0.01] 0 0 0.07, 0 0.01
SUM 100.13] 99.51 99.4] 98.96] 99.42 100.09 98.87| 99.48
KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl 1.9810] 1.9820 1.9530] 1.9981] 1.9851] 1.9823 1.9450 1.9752
Tl 0.0060| 0.0059] 0.0055 0.0040, 0.0032 0.0040, 0.0066/ 0.0050
AL 0.0364] 0.0270] 0.0618 0.0136] 0.0267| 0.0222| 0.0733, 0.0373
FE 0.4849 0.4994] 0.4581] 0.4679 0.4612] 0.4319 0.5084 0.4731
MN 0.0189] 0.0198 0.0215 0.0225 0.0268 0.0211] 0.0193 0.0214
MG 14191 1.4193 1.4504] 1.4410] 1.4351] 1.4919 1.3962 1.4361
CA 0.0475| 0.0445 0.0571] 0.0429 0.0525 0.0445 0.0599 0.0498
NA 0.0000| 0.0008] 0.0054] 0.0014] 0.0149 0.0023 0.0052] 0.0043
K 0.0000] 0.0000] 0.0000, 0.0000, 0.0000 0.0000, 0.0000[ 0.0000
CR 0.0005/ 0.0000] 0.0002] 0.0000, 0.0000 0.0021] 0.0000] 0.0004
SUM 3.9943] 3.9987| 4.0130, 3.9914] 4.0055 4.0023 4.0139 4.0027
FIFM 26.2 26.78 24.85 25.39] 25.37 23.3 27.43 25.62
WO 2.41] 2.24 2.88 2.17 2.66 2.24 3.02] 252
EN 72.020 7158 7299 7298 72.64 7499 70.38 7251
FS 25.57| 26.18 24.14 24.84 24.7)  22.77 26.6] 24.97

X1MMMYeCKMn cocTaB MUKPOSIUTOB
opTonupokceHoB B. LLinBeny4 (o6pasey A-334)

Tabnuua 1.21.

1 2 3 4 5 6 cpegHee
(n=6)
Sl 55.38) 54.42| 54.18 56.81 54.5| 55.18 55.08
Tl 0.15 0.21] 0.14 0.14 0.09 0.15, 0.15
AL 0.36 1.02 1.01 0.93 0.49 043 0.71
FE 14.01 14.75 14.61] 15.26] 14.26] 14.26] 14.53
MN 0.73 0.85 0.72 0.88 0.9 0.89 0.83
MG 28.25 26.28 26.88] 25.94 26.76] 26.83 26.82
CA 1.33 1.86) 1.63 1.62 1.54 1.56] 1.59
NA 0 0 0.16 0.06 0.02 0.01] 0.04
K 0 0 0 0 0 0.03 0.01
CR 0.01 0.08 0 0.04 0.05 0 0.03
SUM| 100.22] 99.47] 99.33 101.68 98.61] 99.34] 99.78
KonunyectBo noHoB B nepecyete Ha 6 (0)
Sl 1.9836] 1.9754| 1.9683 2.0110 1.9902| 1.9979 1.9877
Tl 0.0041] 0.0057| 0.0039] 0.0038 0.0023 0.0040, 0.0040
AL | 0.0152] 0.0435/ 0.0434] 0.0387| 0.0209 0.0183 0.0300
FE | 0.4197| 0.4479 0.4439 0.4517] 0.4356] 0.4317] 0.4384
MN | 0.0221] 0.0262] 0.0221] 0.0265 0.0277| 0.0272] 0.0253
MG | 1.5083 1.4221] 1.4555 1.3685 1.4569 1.4477| 1.4432
CA | 0.0509 0.0723 0.0633] 0.0614] 0.0602] 0.0606| 0.0615
NA | 0.0000] 0.0000 0.0110] 0.0043 0.0011] 0.0006/ 0.0028
K 0.0000 0.0000, 0.0000, 0.0000] 0.0000] 0.0015/ 0.0003
CR | 0.0003 0.0024{ 0.0000] 0.0012] 0.0015 0.0000] 0.0009
SUM| 4.0042] 3.9955/ 4.0114] 3.9671] 3.9964] 3.9895 3.9940
FIFM| 22.66 25| 2425 25.89) 24.13 24.07] 24.33
WO 2.54 3.67 3.19 3.22 3.04 3.08 3.12
EN 75.38| 72.24 73.34 71.72) 73.57] 7359 73.31
FS 22.08] 24.08) 23.48 25.06 23.390 23.33 2357
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XumMnyeckmm coctaB OpTONUPOKCEHOB B aHAae3uTax B. LLimBenyy (o6pasey 1-4100, 1-4039) Tabnuua 1.22.

1 2 3 4 5 6 cpenHee 7 8 9 10 11 cpenHee 12 13 cpeaHee

(n=6) (n=5) (n=2)

Sl 51.66) 51.9 52.99 51.35 51.59 51.51] 51.83 55.44 55.35 53.23 53.41] 54.67| 54.42 54.92 54.67] 54.8

Tl 0.25 0.19 0.18 0.28 0.26 0.2l 0.23 0.08 0.06 0.14 0.12 0.09 0.1 0.08 0.32] 0.2

AL 1.97 1.45 1.32 1.61] 1.54 2.5 1.73 0.18 0.18 1.78 1.06) 0.56] 0.75 0.16 0.58 0.37
FE 20.54 20.69 18.04 22.17| 22.05 20.95 20.74 16.75 16.67| 18.44 18.08, 17.82] 17.55 16.92 15.79] 16.36

MN 1.04 0.98 1.24 1.36) 1.36 1.16] 1.19 1.17 1.01 1.24 1.2 1.15 1.15 1.16 0.57] 0.87
MG 22.7 22.92 22.65 20.51 21.29 22.32] 22.07 26.59 26.73 22.87 23.08 24.03] 24.66 24.29 24.03] 24.16
CA 1.4 1.69 1.8 1.1 1.13 0.87] 1.33 0.44 0.47 0.74 0.9 0.72 0.65 1.66) 2.9 2.28
NA 0.15 0 0.21 0.2 0.07, 0 0.11 0.03 0 0 0.19 0.05 0.05 0.01] 0.07, 0.04
K 0 0 0.02 0.02 0.03 0.06) 0.02 0 0.01 0 0.02 0.020 0.01 0.01] 0.07, 0.04

CR 0.05 0.03 0.12 0 0 0 0.03 0.01 0.01] 0 0 0.04| 0.01 0 0.09 0.05
SUM 99.76) 99.85 98.57 98.6 99.32 99.57| 99.28 100.69  100.49 98.44 98.06 99.15 99.37 99.21] 99.09] 99.15

KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl 1.9642] 197320 1.9908 1.9546) 19662 1.9620/ 1.9685 1.9981 1.9976/ 1.9815 1.9957| 2.0118 1.9969 2.0299 2.0139 2.0219
Tl 0.0073  0.0055 0.0050 0.0080, 0.0074] 0.0058 0.0065 0.0022] 0.0015 0.0039 0.0034] 0.0024 0.0027 0.0023]  0.0089 0.0056
AL 0.0881] 0.0648 0.0583 0.0723 0.0690] 0.1123 0.0775 0.0076/ 0.0075| 0.0780] 0.0467| 0.0245 0.0329 0.0072]  0.0254 0.0163
FE 0.6532] 0.6578] 0.5669  0.7056| 0.7027| 0.6674 0.6589 0.5049 0.5030 0.5740[ 0.5648/ 0.5485 0.5390 0.5232| 0.4556| 0.4894
MN | 0.0335 0.0317] 0.0394 0.0438 0.0440| 0.0376| 0.0383 0.0356| 0.0309] 0.0393 0.0378 0.0358 0.0359 0.0362] 0.0178 0.0270
MG |1.1732] 1.1854 1.2687| 1.1635 1.1528 1.1535 1.1829 1.4285 1.4377] 1.2688 1.2855  1.3181] 1.3477 1.3383 1.3197] 1.3290
CA | 0.0569] 0.0687| 0.0324] 0.0449 0.0460 0.0357| 0.0474 0.0169  0.0180 0.0296 0.0359 0.0284] 0.0258 0.0263]  0.1147| 0.0705
NA |0.0110 0.0000 0.0152] 0.0150, 0.0053  0.0000| 0.0078 0.0022]  0.0000 0.0000] 0.0139 0.0034 0.0039 0.0004] 0.0053 0.0029
K 0.0000, 0.0000] 0.0009 0.0012] 0.0015 0.0028 0.0011 0.0002] 0.0003 0.0001] 0.0010f 0.0010 0.0005 0.0003]  0.0034] 0.0019
CR | 0.0015 0.0009 0.0035 0.0000] 0.0000 0.0000[ 0.0010 0.0003  0.0002 0.0000, 0.0000 0.0011 0.0003 0.0001] 0.0025 0.0013

SUM | 3.9889 3.9880 3.9811 4.0089 3.9949  3.9771] 3.9898 3.9965 3.9967| 3.9752] 3.9847| 3.9750 3.9856 3.9642] 3.9672] 3.9657

F/IEM 36.92 36.77 32.33 39.18 39.31 37.93] 37.07 27.45 27.08 32.58 31.92 30.71] 29.95 29.48 26.4 27.94
WO 2.97 3.53 1.7 2.29 2.37 1.88 2.46 0.85 0.9 1.55 1.87 147 1.33 1.36 4.01] 2.69
EN 61.21 60.99 66.52 59.43 59.25 60.9] 61.38 71.93 72.26 66.37 66.81] 68.27| 69.13 69.56 69.17] 69.37
FS 35.82 35.48 31.78 38.28 38.38 37.22 36.16 27.22 26.84 32.08 31.32 30.26| 29.54 29.08 26.82 27.95

Mpumeyvanue. Ob6paszey | -4100. 1-6 BkpanneHHuku, 7-11 mukponutbl. Obpasey | -4039. 12-13 BKpanIeHHUKN.
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Tabnuua 1.23. Tabnuuya 1.24.

XuMunyeckmmn coctaB KNMHonupokceHa B. LLinBenyy X1MMMYECKMIN coCTaB pPOroBbIX
obmaHok B. LLIuBeny4 (o6pasen A-329)

KoMnoHeHTbI 1 2 3 4 L 2 3 4 5 c?ﬁg;)ee
SiO, 48.00 48.50 50.00 47.30 Sl 42.13] 41.78] 41.74 41.42] 41.06] 41.63
TiOz 0.34 0.04 0.22 0.85 Tl 2.07] 2.01 2 2.1 3.24 2.28
Al>03 0.80 8.00 7.25 4.32 AL 12.68 13.3] 13.34] 13.36 13.01 13.14
Fe O3 8.77 4.32 5.01 8.70 FE 10.42] 10.41 10.76f 11.11] 12.34 11.01
FeO 7.48 3.18 3.54 5.80 MN 0.07 0.11 0.11 0.15 0.15f 0.12
MnO 0.70 0.04 0.17 0.47 MG 14.98] 14.82] 14.44] 14.51 13.8[ 1451
MgO 27.80 23.30 22.50 25.55 CA 11.42] 11.61f 11.49 115 10.73] 11.35
CaO 6.60 11.35 9.00 5.72 NA 2.78 3.1 2.92 3.06 3.13 3
Na.O 0.70 1.06 1.10 1.29 K 0.48 0.43 0.4 0.39 047 0.43
K20 0.21 1.30 1.20 0.35 CR 0.03 0.01 0.03 0 0f 0.01
P20s 0.15 0.11 0.10 0.21 OH 2.03 2.04 2.03 2.03 2.03 2.03
SUM 101.55 101.20 100.09 100.56 SUM 99.09] 99.62] 99.26] 99.63] 99.96] 99.51

Li 19.00 22.00 24.00 22.00 KonuyectBO MoHOB B nepecyete Ha 23 (0)

Rb 12.00 10.00 10.00 10.00 Sl 6.2041) 6.1305] 6.1488] 6.0990[ 6.0600f 6.1285
Mn 7000.00[  700.00] 1500.00[ 4000.00 T 0.2295| 0.2222[ 0.2215( 0.2320] 0.3600| 0.2530
Ti 3300.00[ 3000.00{ 2200.00] 4200.00 AL 2.2013] 2.3003] 2.3163| 2.3183 2.2622| 2.2797
V 150.00 130.00 220.00 200.00 FE 1.2834] 1.2776] 1.3256[ 1.3675| 1.5230] 1.3554
Co 25.00 10.00 20.00 23.00 MN 0.0089] 0.0142] 0.0140] 0.0187] 0.0192] 0.0150
Ni 100.00 55.00 450.00 200.00 MG 3.2880] 3.2425] 3.1704] 3.1846[ 3.0351] 3.1841
Cr 320.00  230.00]  450.00/  250.00 CA 1.8027| 1.8261| 1.8132| 1.8148 1.6964 1.7906
Ba 10.00 80.00 160.00 10.00 NA 0.7930] 0.8808] 0.8353] 0.8732] 0.8954] 0.8555
Sr 10.00 90.00 10.00 10.00 K 0.0901] 0.0813] 0.0749] 0.0739] 0.0880] 0.0816
Pb H/o H/o H/0 H/o CR 0.0032] 0.0009| 0.0035( 0.0000] 0.0000] 0.0015
Mo H/o H/o H/o 0.90 OH 1.0000] 1.0000] 1.0000] 1.0000] 1.0000f 1.0000
Zn H/0 H/o H/0 320.00 SUM 16.9042] 16.9764{ 16.9235[16.9820] 16.9393] 16.9451
Cu 70.00 40.00 50.00 70.00 F/IFM 28.21] 28.49 29.7) 30.33] 33.69] 30.08

MpumeyaHue. 1-06p. | - 4006, 2-06p. A -328, MpumeyaHune.1-4 - BKpanneHukn, 5 - MUKPOUT.

3-06p. A —332, 4-06p. | — 4007.
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Tabnuua 1.25.

XUMMYeCKMn cocTaB PoOroBbIX

obmaHok B. LLinBeny4 (obpaseu A-334)

1 2 3 4 5 6 7 8 cpegHee
(n=8)
Sl 43.25| 42.01] 42.83 42.96] 42.79 42.77 42.45 42.23] 42.66
TI 1.36 1.54 1.58 1.48 151 1.53 1.57 153 151
AL 114 1142 1196/ 1159 12.01] 11.74 12.22) 1234 11.84
FE 9.99 11.18 10.85 11.06] 11.02 11.25 11.69] 11.44 11.06
MN 0.19 0.14 0.14 0.17, 0.15 0.11 0.18 0.17] 0.16
MG 15.24 14.6] 14.64] 1533 14.62] 14.49 14.6] 1442 14.74
CA 11.34] 1135 11.34] 11.85 11.36 11.2 11.37] 1157 11.42
NA 2.85 2.78 2.8 3.13 3.23 2.85 2.76 311 294
K 0.56 0.6 0.46 0.54 0.48 0.48 0.54 0.47] 052
CR 0.13 0.18 0.03 0.04 0.06 0 0 0.07]  0.06
OH 2.02 2 2.02 2.05 2.03 2.02 2.03 2.03 2.03
SUM 98.33 97.8] 98.65 100.2 99.26] 98.44 99.41] 99.38 98.93
KonuyectBo noHoB B nepecyete Ha 23 (0)
Sl 6.4022| 6.3062] 6.3401] 6.2925 6.3119 6.3560 6.2679] 6.2420, 6.3149
Tl 0.1515 0.1740, 0.1756| 0.1633 0.1678 0.1708 0.1748/ 0.1706| 0.1686
AL 1.9889 2.0200] 2.0859 2.0013 2.0884] 2.0558 2.1263 2.1501] 2.0646
FE 1.2363] 1.4034] 1.3426] 1.3546] 1.3601] 1.3986| 1.4438 1.4142 1.3692
MN 0.0243] 0.0177] 0.0177| 0.0217| 0.0191] 0.0141] 0.0222] 0.0214 0.0198
MG 3.3618] 3.2663] 3.2301] 3.3462 3.2157 3.2097| 3.2132] 3.1780 3.2526
CA 1.7991] 1.8261] 1.7982 1.8604| 1.7949 1.7825 1.7989 1.8320 1.8115
NA 0.8191] 0.8089 0.8027| 0.8898 0.9228 0.8208 0.7897| 0.8917| 0.8432
K 0.1066| 0.1149 0.0872 0.1010 0.0898 0.0916] 0.1013 0.0879 0.0975
CR 0.0156| 0.0217] 0.0031] 0.0044 0.0070; 0.0000] 0.0000] 0.0086| 0.0076
OH 1.0000| 1.0000, 1.0000 1.0000| 1.0000 1.0000, 1.0000 1.0000] 1.0000
SUM |16.9054] 16.9592) 16.8832| 17.0352] 16.9775| 16.8999| 16.9381| 16.9965 16.9494
FIEM 27.27 30.32] 29.63 29.14 30.020 30.56 31.33] 31.12] 29.92

Tabnuua 1.26.

XnMmnyeckmnm coctaB u cogepxxaHne MUKpPOIJNieMeHTOB

(r/T) B poroBbix o6MaHKax aHae3nToB B. LLinBenyuy

KoMnoHeHTbI 1 2 3 4 5 6
SiOz 45.00 46.50] 50.00] 49.00] 49.50, 50.00
TiO, 1.50 1.70 1.57 1.40 1.65 1.59
Al>O3 10.00f 10.00] 10.50 9.00] 10.25| 10.60
Fe;03 7.05 7.61 6.10 7.65 7.35 7.35
FeO 1.01 5.58 7.00 7.65 7.00 5.80
MnO 0.14] 0.30 0.22 0.24 0.25 0.28
MgO 18.10 15.00] 10.50] 11.50] 11.25 11.50
CaO 12.50[ 10.00 9.42| 10.65 9.10 9.00
Na,O 2.09 2.09 2.62 2.28 2.40 2.10
K20 0.41 0.78 0.70 0.56 0.72 0.61
P,0s 0.21 0.25 0.21 0.27 0.27 0.30
SUM 98.01) 99.81] 98.84| 100.20] 99.74| 99.13

Li 6.20] 33.20] 29.00] 32.00] 33.00] 39.00
Rb 8.80 15.00] 18.00] 19.00] 21.00] 15.00
Cs 2.70 450, 4.10 4.50 3.10 2.70
Mn 950.00|2800.00{1300.00|1600.00{1600.00{1400.00|
Ti 6000.00{7000.00|6500.00{5500.00(6500.00|4500.00
Vv 200.00{ 270.00] 340.00] 350.00{ 250.00{ 300.00
Co 26.00] 20.00] 12.00] 32.00] 25.00{ 14.00
Ni 100.00] 150.00] 110.00] 110.00] 85.00] 180.00
Cr 10.00] 230.00] 340.00] 170.00] 270.00 230.00
Pb 3.00 3.00 3.00 3.00 3.00 3.00
Mo 1.20 1.20 1.00 1.00 1.00 1.00
Zn 270.00] 270.00] 270.00] 340.00{ 300.00 370.00

MpumeyaHue. 1-06p. A - 330, 2-06p. | -4003, 3-06p. | -4100,

4-06p. A -306, 5-06p. A -308, 6-06p. | -4028.
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XnUmMun4yeckui coctaB ByJnikaHU4eckoro ctekna B. LLiuBenyy

cpeaHee cpenHee cpenHee
1 2 3 (n=3) 4 5 (n=2) 6 7 (n=2)
Sl 60.69 64.88 61.98 62.52 71.93 69 70.47 87.41 70.92 79.17
TI 0.15 0.1 0.08 0.11 0.94 0.65 0.8 0.44 0.26 0.35
AL 21.26 20.48 22.35 21.36 13.35 | 13.46 13.41 5.36 15.27 10.32
FE 1.88 0.89 1.04 1.27 2.19 1.79 1.99 0.75 0.71 0.73
MN 0.06 0.01 0 0.02 0.11 0.05 0.08 0 0.01 0.01
MG 0.94 0.15 0.31 0.47 0.13 0.18 0.16 0 0.19 0.1
CA 3.59 1.66 4.33 3.19 0.54 0.67 0.61 0.79 1.68 1.24
NA 4.97 5.97 5.08 5.34 0.96 4.03 25 1.61 5.43 3.52
K 2.72 3.5 15 2.57 3.19 5.16 4.18 151 3.47 2.49
CR 0.04 0 0.01 0.02 0.04 0.06 0.05 0.03 0.05 0.04
SUM 96.3 97.64 96.68 96.87 93.38 | 95.05 94.22 97.9 97.99 97.95
KonunyectBo noHoB B nepecyete Ha 8 (0)
Sl 2.8115 2.9341 2.8256 2.8571 |3.2954 | 3.1984 3.2469 3.6996 | 3.1616 3.4306
Tl 0.0054 0.0034 0.0027 0.0038 | 0.0323 | 0.0228 0.0276 0.0142 | 0.0086 0.0114
AL 1.1610 1.0917 1.2012 1.1513 |0.7211 | 0.7353 0.7282 0.2673 | 0.8021 0.5347
FE | 0.0728 0.0337 0.0398 0.0488 | 0.0839 | 0.0696 0.0768 0.0264 | 0.0263 0.0264
MN | 0.0023 0.0006 0.0000 0.0010 | 0.0044 | 0.0021 0.0033 0.0000 | 0.0004 0.0002
MG | 0.0651 0.0098 0.0213 0.0321 | 0.0092 | 0.0122 0.0107 0.0000 | 0.0128 0.0064
CA | 0.1784 0.0803 0.2116 0.1568 | 0.0267 | 0.0331 0.0299 0.0359 | 0.0803 0.0581
NA | 0.4467 0.5232 0.4487 0.4729 |0.0852 | 0.3624 0.2238 0.1324 | 0.4696 0.3010
K 0.1609 0.2019 0.0871 0.1500 | 0.1867 | 0.3052 0.2460 0.0815| 0.1972 0.1394
CR | 0.0013 0.0000 0.0003 0.0005 | 0.0014 | 0.0023 0.0019 0.0011 | 0.0018 0.0015
SUM | 4.9054 4.8787 4.8383 4.8741 | 4.4463 | 4.7434 4.5949 4.2584 | 4.7607 4.5096
F/IEM| 53.57 77.75 65.09 65.47 90.6 | 85.44 88.02 99.99 67.7 83.85
AB 56.83 64.96 60.03 60.61 28.53 | 51.72 40.13 53.01 62.85 57.93
ORT | 20.47 25.07 11.66 19.07 62.53 | 43.56 53.05 32.63 26.39 29.51
AN 22.69 9.97 28.32 20.33 8.95 4.72 6.84 14.36 10.75 12.56

MpumeyaHue. 1-3 - 06p. A-329, 4-5 - 06p. A-333, 6-7 - 0bp. A-334

Tabnuua 1.27.
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XUMMYECKMN COCTaB MAarHeTUTOB U UIIbMEHUTOB B JlaBax B. |.|.|VIBeJ1y'~I

cpegHee

cpegHee

cpepHee
1 2 3 (n=3) 4 5 6 7 (n=4) 8 9 10 11 (n=4) 12
Sl 2.96 0.02 0.03 1 0.1 0.03 0.03 0.03 0.05 0.09 0.09 0.1 0.18 0.12 0
TI 9.88 | 10.62 | 10.63 10.38 4.68 3.5 6.33 2.73 4.31 7.06 | 10.99 | 10.64 | 10.66 9.84 29.42
AL | 1.67 2.34 2.12 2.04 0.66 0.69 2.25 1.16 1.19 6.4 3.04 3.49 0.56 3.37 0.19
FE | 33.9 | 37.58 | 38.06 36.51 32.44 | 30.89 | 31.34 | 31.43 31.53 32.34 | 38.3 | 38.23 | 39.39 37.07 42.72
FE | 48.1 | 47.81 | 47.67 47.86 60.62 | 62.08 | 54.75 | 63.44 60.22 52.09 | 47.2 | 47.74 | 47.77 48.7 24.09
MN | 0.57 0.48 0.58 0.54 0.68 0.58 0.54 0.4 0.55 0.31 0.49 0.44 0.42 0.42 0.29
MG | 3.43 2.38 1.92 2.58 1.72 1.81 3.6 1.44 2.14 4.52 25 2.54 0.7 2.57 1.24
CA | 0.27 0 0.04 0.1 0 0.19 0.1 0.03 0.08 0.21 0.01 0 0.17 0.1 0.02
NA | 0.14 0 0.11 0.08 0 0 0 0 0 0 0 0.18 0.27 0.11 0.06
K 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CR | 0.03 0.1 0.01 0.05 0.1 0 1.48 0.29 0.47 0.14 0.2 0.29 0.01 0.16 0.03
SUM|100.95| 101.33 | 101.17 | 101.15 101 99.77 |100.42 | 100.95| 100.54 | 103.16 |102.82| 103.65 | 100.13 | 102.44 | 98.06
KonuyectBo noHoB B nepecyete Ha 32 (0) Ha 3 (0)
S| [0.8421] 0.0061 [ 0.0082 | 0.2855 [0.0309] 0.0104 [ 0.0101]0.0083 ] 0.0149 [ 0.0248 [0.0256 ] 0.0289 | 0.0552 | 0.0336 [ 0.0002
Tl |2.1143| 2.3309 | 2.3487 | 2.2646 |1.0494|0.7948 | 1.3944 | 0.6140 | 0.9632 | 1.4733 |2.3667 | 2.2674 | 2.4177 | 2.1313 | 1.1526
AL |0.5597| 0.8062 | 0.7343 | 0.7001 |0.2334|0.2475|0.7756 | 0.4098 | 0.4166 | 2.0936 |1.0263|1.1658 | 0.1998 | 1.1214 |0.0114
FE [8.0705] 9.1754 | 9.3484 | 8.8648 |8.0977|7.8103 | 7.6761 | 7.8633 | 7.8619 | 7.5025 |9.1684 | 9.0622 | 9.9355 | 8.9172 | 1.6744
FE ]10.3022|10.5026 |10.5346| 10.4465 |13.6125|14.1205|12.0654|14.2788| 13.5193 |10.8727(10.1680|10.1810{10.8395| 10.5153 | 1.0496
MN 10.1372| 0.1175 | 0.1447 | 0.1331 [0.1715|0.1478 | 0.1333 | 0.1001 | 0.1382 | 0.0724 |0.1182| 0.1055 | 0.1065 | 0.1007 | 0.0128
MG |1.4549| 1.0346 | 0.8405| 1.1100 |0.7644|0.8156 | 1.5717 | 0.6435| 0.9488 | 1.8702 |1.0665 | 1.0725 | 0.3147 | 1.0810 | 0.0965
CA [0.0820| 0.0000 | 0.0123 | 0.0314 |0.0000 | 0.0627 | 0.0315 | 0.0104 | 0.0262 | 0.0615 |0.0016 | 0.0000 | 0.0540 | 0.0293 | 0.0012
NA [0.0778| 0.0000 | 0.0601 | 0.0460 |0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.0000 | 0.0988 | 0.1563 | 0.0638 | 0.0065
K ]0.0000| 0.0000 | 0.0000 | 0.0000 |0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.0000 | 0.0000 | 0.0000 | 0.0000 |0.0000
CR |0.0062| 0.0224 | 0.0034 | 0.0107 |0.0239| 0.0000 | 0.3438 | 0.0692 | 0.1092 | 0.0310 |0.0452 | 0.0640 | 0.0033 | 0.0359 |0.0013
SUM [23.6469| 23.9957 |24.0352| 23.8926 [23.9837|24.0096|24.0019|23.9974| 23.9982 |24.0020|23.9865|24.0461|24.0825| 24.0293 | 4.0065
F/IFM| 84.94 | 89.98 | 91.87 88.93 9154 | 90.7 | 83.25 | 92.52 89.5 80.2 89.7 | 89.53 | 96.96 89.1 91.67

MpumeyaHue. 1-3 - 06p. A-333, 4-7 - 06p. A-334, 8-11- 0bp. A-329, 12 - unbmeHuT, 0bp. A-334

Tabnuua 1.28.
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Tabnuua 1.29.

KoHueHTpauun P33 B 6azanbTtax n aHge3uTo-6asanbTax ApeBHEW U aHae3nTax mornoaon noctponku B. LUusenyy (r/T)

BynkaH |Ne o6p.| nopopga La Ce Nd Sm Eu Gd Th Dy Tm Yb
1 A-329 | 6asanbT 6.00 14.00 9.40 2.60 1.10 3.10 0.50 0.28 1.80
2 A-328 | aHp.-6as. 12.90 10.30 17.90 4.00 1.50 0.80 1.10 1.70
3 A-320 | aHp.-6as. 13.00 19.00 11.50 3.50 1.10 3.00 0.40 2.70 0.23 1.20
BynkaH |Ne o6p.| nopopga La Ce Nd Sm Eu Gd Th Dy Tm Yb
1 1-4454 aHaA. 23.00 39.00 24.00 8.80 1.80 1.00 0.50 7.50 0.50 3.00
2 1-4455 aHaA. 22.20 34.00 19.60 5.80 1.20 1.00 2.30 1.50
3 1-4453 aHaA. 22.00 19.00 11.00 3.60 0.80 2.20 0.50 0.13 1.10
100.00
. —8—A-329
Ez ——A-328
= —=—A-320
° - 10.00 —&—|-4454
E’( —A—1-4455
g —A—-4453
=
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1.00
La Ce Nd Sm Eu Gd Tb Dy Tm Yb

Puc. 1.2 Xapaktep pacnpegeneHus P33 B nopogax B. LUnsenyy

)* HopMupoBaHbl Mo Mc. Donough W.F., Sun S. 880 g0 o naHHBIM aBtopa. / 41/



3nauenme Sr¥/Sr®® Nd™/Nd*** u 8" 0% B nopogax B. LLneenyy, 3uMmnHbI Conku, Be3bIMAHHLIA.

Ne Ngn?g?., Bilc(.)f% Bfi%/’o Iopoaa, muHepaa Sré7/sr®e Nd“*¥/Ng4 %0 0/00
B. llluBeayu
15 51.05 2.89 PoroBooOMaHKOBBII 0a3aabT - - +6.7
2 | 34038 61.35 150 | PorosooOmaniosslii mipokcenonbiii | g 703050 4 00004 . +6.8
AHJIE3UT
3 3-4028 61.88 158 PoroBooOMaHKOBBIH aHIE3NUT, ) ) +74
m3BepkeHne 1964 r
4 J-4100 62.50 175 | e e +5.9
5 J-4100 - - Porosast obmanka +6.6
6 J-4100 ITnarunoknas +6.8
7 J-4153 51.60 0.72 PoroBoo6maHnkoBoe rabOpo, KCEHOIHT +6.6
8 J-4153 Porosast oOMaHKa, KCEHOJIUT +7.4
9 3-4354 5930 147 PoroBoo6GMaHKOBbIiT MHPOKCEHOBBIIH 0,70355 + 0,0004 ) )
anye3ut, ussepkenune 1981 rog.
10 J-4455 60.94 1.42 PorosooOMaHKOBBIN aHAE3UT 0,70303 + 0,0002
11 2529%) - e 0,70339 0,513110 +9.4
12 A I . e 0,70339 0,513113 +9.3
13 2562*) PoroBoo6MaHKOBO-IIUPOKCEHOBBII 0,703398 0513161
AHJIE3UT
14 A I I Y e 0,703390 + 0,0002
B. be3bIMAHHBII
15 J-4178 58.09 1.26 PoroBooOMaHKOBEII aHIE3UT +6.7
16 J-4178 - - Porosas oOmanka +7.3
17 J-4050 58.77 1.58 JIBynMpOKCEHOBBIH aHIE3UT 0,70354 + 0,0002 +8.0
18 J-4092 57.30 129 | e e 0,70342 + 0,0002 -
19 J-627 58.82 190 | e e 0,70358 + 0,0003 +8.5
20 1431 57.32 1.44 +7.8
21 J-4508 59.60 1.53 PoroBooOMaHKOBEIN aHIE3UT 0,7038 3 + 0,0002
22 1464 61.34 168 | e e +8.4
23 1412 5970 PoroBoo6MaHKOBO-TIHPOKCEHOBBIH +8.0
AHJIE3UT
24 J-4089 60.46 150 | e e 0,703261 + 0,0003 +8.5

Tabnuua 1.30.
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Ne o0p., SiO,, K,0, 87,86 143\ | 4144 18 0
Ne . sec. % sec.% ITopona, Mmunepas Sre/Sr Nd™/Nd 8°0 "y
B. 3umuHbl Conku
25 J-129 61.80 1.67 PoroBoobmanKoBo-NMpOKCCHOBRII 0,703821 + 0,0003 +7.9
AHIE3UT
26 J-129 Knuronupokcen +7.3
27 J-129 ITimaruoxias +9.2
28 J-116 60.17 1.84 PorosooGmanKoBo-nipoKceHoBbiji 0,703462 + 0,0003 +9.0
AHOC3UT

)* mo nanubimM T.I'. Uypukosoii / 43 /

npogomkeHune tadbn. 1.30.
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2. MaccuB Ilinockux conok. Byakanel bamxauid u Jansaui Ilnockue. Koopumare: s, Jamsuuii

[nockmit 56°12' c.mr, 160°38' .. KpynHblii MOAWTeHHBIM BYJIKAaHMYECKHMH MacCUB OOpa3OBaHHBIA JBYMs TMOTYXIITUMH CPOCHIUMUCS

CTpaToBYyJIKaHaMH Y1iakoBckuM (ctapoe Ha3Banue [lanpuuii [Tnockuii, Beicota 3943 M.) u KpecroBckum (Bnmxuuii [Tnockuit, Beicota 4108 ™).
Bynkan manTHitHoro nmutanusi. CoctaB MpOIYKTOB M3BEPIKCHUH: TUIArMOKIA30BbIe 0a3albThl, aHAC3UTO-0a3aJIbTHl U IUIATHOKIIA3-ABYTUPOKCECHOBBIC
anne3utsl | Tuma.

XumMmuyecknm coctaB nopog B.B. BnvkHun n fansHun Nnocknn Ta6numua 2.0.
Komnonentbl] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
SiO, 49.42] 51.42] 51.82] 51.87] 52.22] 52.26] 52.98 53.00] 53.09 53.10] 53.15 53.56| 53.70] 53.72] 54.00] 54.05 54.15] 54.38 54.42] 54.66
TiO, 096 139 114 123 165 112 150 175 1.80] 1.83 1.080 1.90 1.41] 130 1.46 1200 079 122 1.31] 1.84
Al,O3 16.41 16.100 17.23] 17.65 16.95 17.72| 16.78 14.88 15.40] 14.65| 1540 15.35 17.63 16.33] 16.75 17.45 19.12] 19.04] 16.80 16.71
Fe,Os 6.38] 3.18 3.67] 239 437 380 451 650 360 6.71] 3.060 6.700 2.80 3.67 2.0 6.38] 3.36] 7.10] 3.05 3.10
FeO 6.700 7.05 6.48 7.21] 6.48 4.88 6.56 4.90 7.06) 4.82 5.68 4.85] 536 590 6.200 4.03] 503 1.30 5.99 6.18
MnO 0.14 016 0.6 0.22] 015 017 0.5 0.14 015 0.15 0.7 0.6 026 021 0.8 0.25) 024 0.26 0.17] 0.1
MgO 821 6.05 6.30 455 6.43] 539 5.08 4.45 4.78] 496 498 450 471 4.03 460 3.71 357 3.44 476 3.88
CaO 800 761 6.78) 854 7.91 821 791 887 7.81 757 690 878 751 6.87 870 6.07 7.15 7.700 7.25 6.69
Na,O 283 399 3.88 3.80] 329 331 370 3.88 359 4.09 450 359 389 434 355 4.28) 572 342 3.99 3.98
K20 1.02] 174 213 218 137 1.64 146 158 1.95 154 165 1.200 2.02] 2.66] 1.73] 243 0.98 2.03 1.86] 2.31
P.Os 050 035 0.40 0.41 0.40 034 040 045 045 050 0.47 0.41 0.60|  0.40
H,O 000 000 0.00 0.000 000 010 0.000 0.000 0.00 000 0.00 0.00 0.18 002 0.00 0.04 0.25 0.16
H,O" 000 0.00 0.0 0.000 0.000 078 0.00 0.000 0.000 0.000 0.00 0.00 0.74 0.66] 0.000 0.06] 0.11 0.26
SUM 100.57] 99.04] 99.99) 100.05[ 101.22] 99.72] 101.03] 100.40] 99.68] 99.92] 97.04] 101.00[ 100.21] 100.31] 99.67] 99.95/ 100.47| 100.31] 99.60] 99.51
FeO'/MgO 152 1.64 155 206 1.62] 154 209 242 215 219 169 242 167 228 176 263 2.26] 2.24 1.84 231
Li 13.000 11.00] 11.00] 16.00] 20.00] 13.00| 20.00 17.00] 15.00] 17.00 17.00] 32.00 8.00
Rb 10.000 12.000 12.000 20.00] 10.00] 10.00| 19.00 18.00] 17.00] 15.00] 15.00 16.00 12.00
Cs 2.000 1700 1700 200 2.00 2.000 2.000 290 1200 1.20] 1.200 1.00 2.50
v 300.00] 250.00] 250.00 270.00] 180.00] 170.00| 160.00| 210.00] 380.00] 220.00| 190.00 160.00 280.00
Co 25.00 24.00] 24.00] 25.00 11.00] 37.00] 10.00] 11.00] 30.00] 14.00 13.00] 9.00 25.00
Ni 25.00 35.000 35.00] 35.00 15.00] 70.00] 14.00 35.00] 30.00] 39.00 33.00 30.00 40.00
Cr 75.00 77.000 72.00] 70.00 82.00] 23.00] 78.00] 78.00] 78.00] 90.00] 80.00 75.00 80.00)
Ba 650.00] 500.00| 500.00] 300.00] 500.00 300.00| 200.00] 600.00] 200.00] 300.00| 930.00 200.00 600.00)
Sr 600.00] 900.00| 900.00] 800.00] 900.00] 560.00| 750.00 920.00] 600.00] 800.00| 800.00| 100.00 400.00
Pb 300 500 500 550 7.00 1000 7.00 1.000 9.000 7.00 9.40] 6.00 8.00
Mo 1.000 2.000 2.000 3.00 2.000 2.300 250 2200 5.000 4.000 1.90 2.00 2.00
Zn 42.000 60.000 60.00] 70.00] 30.00] 120.00] 30.00] 74.00] 70.00 70.00] 64.00] 30.00 70.00
Cu 100.00] 180.00 180.00| 200.00| 150.00] 200.00] 100.00 250.00| 200.00| 100.00] 154.00] 250.00 250.00
Mpumeyanue.

MnarnoknasoBble 6a3anbThl. LLinakoBble KOHycbl Ha C-B cknoHax B. Bn.lnockun. 1-06p. A -170, 2-06p. A -231, 3-06p. A -231/1, 4-06p. | -4410,

5-06p. A -208, 6-00p. | -4432 ganka NMpoKCceH-NnarmoknasoBbix 6asanbToB, KO-3 cknoHbl; 7-06p. A -209, wnakoBbin kKOHYC Ha C-B cknoHax B. bn.lMnockui.
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npogormkeHne tadn. 2.0.

KomnoHeHTbl| 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
SiO; 54.68] 54.80] 55.06| 55.32 55.46] 55.56) 55.60] 55.68 55.70] 55.80] 55.82| 55.88 55.94 56.20] 56.22] 56.28 56.35 56.70, 57.08 57.20
TiO, 1.62 1.100 0.800 0.80 0.87 080 105 090 1620 0.80 1.0 0.85 1.25 0.85 1200 0.78 0.94 1.38
Al,O3 16.90, 22.31] 22.86] 16.96] 19.32] 19.58 18.18] 19.43] 14.85 17.47| 16.74] 18.13 1441 18.31 18.87] 18.92 17.16 17.90, 17.07| 16.22
Fe;03 4000 247 420 3.38 3.85 3.83 3.82 3.50 6.07] 2.90 2.22 6.08 4.63 3.66/ 3.58 2.92 2.25 339 5.08 271
FeO 546 4.33 5300 364 362 451 3.92 6.43 7.15 6.12 1.35 6.65 4.68 3.85 4.25 6.28 4.16] 4.85 6.03
MnO 0.20 0.24 017, 0.17, 0.13 0.17 0.127 0.18 0.200 0.320 0.27, 0.11 0.17 0.18 0.17, 0.120 0.21] 0.29
MgO 339 3.28 3.62 348 3.59 3.28) 3.70] 3.49] 3.37 3.70 2.82 3.13 3.27] 3.11] 3.0  2.87 3.100 2.1 2.61] 2.85
CaO 714 708 856 851 674 714 759 6.60 695 800 6.07 6.99 703 791 714 7560 6.53 7220 7.32 5.69
Na,O 359 447 4.03 346 3.71 3.80 397 380 3.27] 3.69 4.34] 4.36] 443 405 4.000 3.73 4.13 355 3.58 4.38
K20 2.33 1.03f 072 213 1.20] 1.20 1.26 1.20 1.71 1.02 2.50 1.26 1.87 1.27] 1.26 1.200, 2.45 2.65 1.05 2.68
P20s 0.46 037, 0.24 0.24 0.14 0.24 0.35 037 046 0.25 042 0.14 0.22 0.25 0.60F 0.30] 0.23 0.42
H,O 0.20 0.09 082 032 054 0.24 0.00 0.00 042 050 0.03 0.05 052 0.34 0.000 0.20
H.0" 046/ 0300 0.777 040 0200 0121 0.00 032 0.00 0.000 043 052 0.18 0.00 0.000 0.34 0.13 0.16/ 0.50
SUM 100.43| 100.07| 99.82 100.74] 99.74] 99.66] 100.31] 99.39] 99.87| 101.18 99.76] 99.57| 100.14] 100.34] 100.18] 99.69 100.35 98.93| 100.18| 100.55

FeO'/MgO 2.67] 2.00 1.04] 2.40 1.98] 2.15 2.15 2.03 3.53 2.64 2.88 2.18 3.3 2.56] 2.28 240 2.68 3.34 3.6 2.97

Li 18.00 18.00f 17.00] 18.00 12.000 21.00; 18.00; 18.00] 18.00 16.00] 16.00 16.00 18.00 25.00
Rb 23.00 12.00] 12.000 11.00 12.000 17.00] 15.00] 21.00] 14.00 12.00[ 13.00[ 11.00 15.00[ 35.00
Cs 1.30 1200 130 110 190 130, 140 120, 1.30 1.100 1.000 1.10 6.000 8.00
V 330.00 140.00] 190.00] 190.001 170.00 180.00] 220.00; 190.00| 120.00| 160.00] 140.001 130.00 150.00] 450.00
Co 28.00 21.00f 24.00f 24.000 23.00] 15.00, 18.00, 23.00] 23.00 22.00p 20.00] 22.00 20.00] 55.00
Ni 45.00 14.00f 15.000 17.00 15.000 30.00; 30.00] 15.00] 12.00 16.00] 13.00 14.00 12.00 25.00
Cr 21.00 10.00f 12.000 20.00 10.00] 80.00] 75.00, 50.00] 10.00 10.00[ 10.00[ 10.00 80.000 10.00
Ba 300.00 150.00] 120.00] 160.00] 120.00] 200.00] 930.00] 600.00] 150.00| 110.00] 230.00] 110.00 100.00| 500.00
Sr 140.00 600.00] 320.00] 600.00] 500.00] 800.00] 900.00 350.00] 320.00 320.00] 320.00] 300.00 500.00] 550.00
Pb 19.00 8.000 16.000 7.00 8.00 9.00; 1.00] 15.00 9.00] 7.000 8.000 8.00 1.00p 30.00
Mo 3.00 1700 150 150 150 3.60 150, 6.000 1.60 1.300 1.40 1.30 1.50 4.00
Zn 90.00 85.000 70.000 72.00 100.00, 35.00, 50.00[ 880.00[ 90.00 60.000 90.00, 90.00 50.000 55.00
Cu 280.00 43.000 57.00] 30.00] 50.00] 100.00] 180.00] 80.00] 35.00 32.000 25.00] 28.00 12.00| 220.00,
MpumeyaHue.

Me3sonnarnocgpumpoBbie aHAe3UTO-06a3anbTbl, HIXKHUX U CPeAHUX ropu3oHTOoB B. Bn. MNMnockun. 8-06p. A -206/1, 9-06p. A -217, 10-06p. A -218,

11-06p. A -201, 12-06p. A -206, 13-06p. 745, 14-06p. 746/ 34 /, 15-06p. A -230. 16-06p. 754/ 34 /, 17-06p. 755/ 34 /, 18-06p. 757 / 34/, 19-06p. 758 / 34 /,
20-06p. 760/ 34/, 21-06p. 1-4423. B. [J.Mnockuin, KO-3 cknoHbl.22-00p. 762 / 34 /, 23-06p. 766 / 34/, 24-06p. 770/ 34 /.

B. O.Mnockun, KpacHbin YTéc - 25 - 06p. | - 4428, cpeaHsia YacTb pa3pesa; 26 - 0bp. 1-4427, HAXKHAA YacTb paspesa - 27 - 06p. 1-4429, cpeaHssa YacTb paspesa;
28 - 06p. 1-4426, cpegHsas YacTb paspesa.

Me3onnarvodupoBblie aHAe3UTO-6a3anbTbl, CPeAHUX FOPU3OHTOB B. Bn. Mnockun. 29 - 06p. A -172, 30 - 0bp. A -171

B. O.Mnockun, KpacHbin YTéc. 31 - 06p. | -4424, paika NMpoKCEH-NNarnoknasoBbiX aHae3nTo-6asansTos; 32 - 06p. | -4431, BEpXHUE FOPU3OHTHI;

33-006p. 777134/, 34 - 06p. | -4425,NMpOKCEH-NNArMoKNasoBble aHAe3MTO-0a3anbTbl HXKHMX FOpM30oHTOB Tonwm KpacHbin YTéc; 35 - 0bp. 1-4433, naika
NMMPOKCEH-NNAarnoKkna3oBbix aHae3nTo-6asanbToB; 36 - 06p. 1-4430, BepXHME ropu3oHThI Tonwm; 37- obp. 785/ 34/, 38 - 0b6p. 789/ 34 /.
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npogormkeHne tadn. 2.0.

KomnoHeHTtbl| 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 56 57 58
SiO; 57.30] 57.34] 57.36| 57.53 57.80] 58.06] 59.10] 59.12] 59.16| 59.25 59.300 59.31] 59.34 59.36] 59.38 59.38 59.74] 59.38 59.74] 59.80
TiO, 1.40, 0.51 1.44] 0.93 1.300 0.92 1.37] 1.35] 1.04, 0.73 1.39 1.40 1.35 1.48 0.70 0.97] 0.77, 0.97] 0.77, 0.90
Al,O3 16.71] 19.15 16.67] 18.87| 16.30] 17.54] 16.60] 16.66] 17.48 18.45 16.400 16.71 16.49 16.66] 18.58 18.50, 18.77| 18.50, 18.77| 18.80
Fe;03 1.88 1.36] 1.90 7.22 2.70 1.59 1.80, 1.86] 2.04 1.96 1.30 1.50 1.38 1.58 2.76] 1.73 5.07] 1.73] 5.07] 4.72
FeO 569 495 567 045 6.04 575 560 567 454 3.76 544 590 536 5.93 3.88 4.28 0.95 4.28 0.95 1.06
MnO 0.100 0.05 0.127 0.36) 0300 0.120 0.11] 0.05 0.100 0.24 0.19 0.18 0.104 0.107 0.07 0.09 0.16f 0.090 0.1 0.07
MgO 3.100 3.01] 3.08 2.69 2.86] 390, 246 240 2.06 2.12 2.50 2.52 2.5]] 244  2.17 1.92 214 192 2.14 2.05
CaO 6.190 640 6.03 6.700 570 6.220 522 515 6.121 682 493 505 492 502 737 6300 6.56 630 6.56 7.01
Na,O 3.75 348 3.85 4.26] 439 340 4.200 4.25 3.76] 343 430 400 4.27] 4.00 3.48 3.520 4.05 3.52] 4.05 3.50
K20 260 270 2.700 0.91 2.70 1.68 2.86] 2.82 2.40 1.53 2.95 2.50 2.98 2.53 1.38 2.11 1.65 2.11] 1.65 1.40
P20s 0.520 037, 052 0.19 0.42 0300 057 097, 061 0.15 053 0.759 053 0.75 0.29 0.55 0.190 0.55 0.197 0.38
H,O 0.200 055 0200 001 0.200 0.000 0.000 0.000 0.000 0.65 0.100 0.18 0.100 0.18 0.25 0.000 0.200 0.000 0.20, 0.22
H.0" 0600 020 050 030 052 000 000 000 000 003 033 040 033 037 0.06 0.000 0.17 0.000 0.17] 0.02
SUM 100.04] 100.07| 100.04| 100.42| 101.23] 99.48] 99.89 100.30 99.31] 99.02] 99.66| 100.40] 99.66| 100.40| 100.37| 99.35 100.42] 99.35 100.42] 99.93

FeO'/MgO 2.38 2.05 240 258 2.96 1.84 293 3.06 3.10 2.61] 2.64 2.88 2.63  3.01 2.93 3.04 258 3.04 258 259

Li 21.00 21.00] 21.00, 18.00] 25.00 19.00] 19.00 21.000 27.00] 21.00] 27.00] 21.00] 18.00 19.00] 19.00] 18.00
Rb 40.00f 15.000 30.00, 13.00[ 35.00 44.00 40.00 17.00] 35.000 37.00 35.000 37.00 15.00 17.00] 17.00] 15.00
Cs 6.000 5.00 6.000 6.000 6.00 3.000 6.00 6.000 8.000 7.00 8.000 7.00 5.00 6.00 6.000 5.00
V 700.00] 170.00] 600.00 150.00[ 700.00; 450.00] 450.00 170.00] 400.00] 400.00] 350.00 380.00] 170.00 140.00, 140.00] 150.00
Co 55.00] 29.00] 50.00, 20.00] 53.00 50.00] 47.00 29.00; 30.00] 38.00] 30.00] 40.00 35.00 16.00] 16.00] 36.00
Ni 60.00, 10.00] 40.00, 12.00] 30.00 25.00] 30.00 17.00] 26.00] 25.00 27.000 23.00, 10.00 17.00] 17.00] 18.00
Cr 96.00] 70.00, 80.00] 80.00] 40.00 30.00 40.00 70.000 35.000 10.00, 40.00, 10.00[ 70.00 70.00 70.00] 70.00
Ba 800.00] 250.00[ 200.00] 250.00] 700.00 700.00] 600.00] 250.00] 800.00] 600.00] 100.00[ 700.00[ 200.00 400.00 400.00] 200.00
Sr 700.00] 400.00] 970.00] 500.00] 650.00; 430.00] 450.00 500.00] 450.00] 430.00] 580.00] 880.00] 500.00 800.00 800.00] 500.00
Pb 12.000 6.00 16.00 1.00] 16.00 23.00] 20.00 1.00] 30.00] 14.00, 25.00 20.00 1.00 9.00] 9.00 4.00
Mo 460 150 3.000 150  3.00 7.00  6.00 903.000 10.00, 8.00] 10.00 7.00; 1.50 3.00 3.000 1.90
Zn 50.000 50.00 35.00[ 50.00] 38.00 50.00 35.00 35.000 50.00 35.00, 40.00 32.00[ 50.00 37.00 37.00 35.00
Cu 110.00, 16.00] 120.00] 12.00 170.00 130.00] 150.00] 16.00] 160.00] 130.00] 160.00] 150.00, 16.00; 32.00 32.00 40.00
MpumeyaHue.

Mnarvokna3soBble aHae3nTbl.B. [1.Mnockun, r.4epHas: 39 - o6p. 790/ 34/, 40 - 0bp. 1-4420, 41 - obp. 1-4417/1, 42 - 0bp. 792/ 34 /, 43 - 0obp. | -4417,
HWKHWE rOpU30HTHLI pa3spesa k KO-3 oT r.4epHoin; 44 - 06p. 375/ 34 /, 45 - 06p. | -4420/1, cpenHaAs YacTb pa3pesa; 46 - o6p. | - 4619, 47 - 06p. | -4419/1,
cpeaHsia YacTb paspesa; 48 - obp. | -4419/2, cybacupoBble aHae3nTbl; 49 - 06p. 1-4617, BepumHa B. A.Mnockuit; 50 - 06p. 815/ 34 /, 51 - 06p. | -4421/A,
cpeaHne ropusoHTel B. [1.Mnocknir; 52 - 06p. 1-4418/1, KO-3 cknoH r.YepHon; 53 - 06p. 1-4421, Bbiwe Ha 50 M, yem obp. 1-4420; 54 - obp. | -4418,

KO-3 cknoH r.YepHoit; 55 - 06p. 1-4406, cpeaHue ropusoHThl B. I.Mnockuir, KO-3 yacTb; 56 - 06p. 1-4618, BepxHUe ropm3oHTbl B. [.Inockuin; 57 - obp. 823 / 34 /,
58 - 06p. 1-4409, 59 - 0bp. 1-4407, 60 - 06p. 1-4408.
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npogoskeHne tabn. 2.0.

KoMnoHeHTbI 59 60
SiO; 59.82 61.60
TiO, 0.68 0.50
Al,O3 18.65| 18.76
Fe,03 2.92 4.62
FeO 3.48 0.65
MnO 0.06) 0.07
MgO 2.12 1.43
CaO 7.01 5.95
Na,O 3.48 441
K20 1.38 1.66
P20s5 0.28 0.38
H,O 0.00 0.21
H,O" 0.19 0.02
SUM 100.07| 100.26

FeO'/MgO 2.88 3.36
Li 18.000 18.00
Rb 15.00 15.00
Cs 1.00 5.00
\% 150.00, 150.00
Co 33.000 36.00
Ni 10.00 18.00
Cr 70.00, 30.00
Ba 200.00| 200.00
Sr 500.00f 500.00
Pb 1.00 5.00
Mo 1.90 1.50
Zn 60.00, 35.00
Cu 30.00, 30.00

FeO*/MgO

0O 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65

Puc. 2.1 Cwucrtematuka nopog B.B. [anoHui n bnvxHun Nnockue Ha guarpamme
FeO*/MgO-SiO2

Sio2
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Xumunyecknm coctaB nopopa ByrnkaHa lNnockue Conku (no gaHHbiMm I'.B.®dneposa) Tabnuua 2.1.
KomnoHeHTbl | 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Ne o6p. 2358 | 101 | 101* | 2087* | 2357 | 132 | 2385 | 1010 | 1019 | 42 | 122* | 3¢ 120 | 111* | 2374 | 2331 | 2043 | 209
SiO, 50.38 | 50.68 | 51.02 | 51.30 | 51.53 | 52.57 | 54.70 | 49.58 | 50.24 | 50.26 | 50.28 | 50.73 | 51.04] 51.12] 51.60] 51.77] 52.30] 52.48
TiO, 1.27 | 120 | 103 | 115 | 1.68 | 124 | 148 | 100 | 138 | 040 | 122 | 118 1.05] 114 129 139 0.90 1.2
Al;03 15.78 | 17.38 | 17.65 | 16.50 | 17.25 | 18.89 | 18.80 | 16.36 | 15.14 | 20.77 | 15.37 | 14.70 | 16.65 14.54 18.16] 17.95 17.29  16.98
Fe;03 3.48 | 3.14 2.65 | 250 | 1.23 | 3.89 | 350 | 3.47 3.51 408 259 347 318§
FeO 7.44 | 700 | 872 | 930 | 7.96 | 645 | 672 | 629 | 645 | 475 | 871 | 9.03 6.44 9.6 569 698 6.06 596
MnO 018 | 016 | 020 | 019 | 015 | 014 [ 011 | 019 | 023 | 015 | 017 | 017 015 017 015 0.5 0.0 0.17
MgO 556 | 527 | 625 | 622 | 482 | 3.89 | 3.02 | 810 | 7.80 | 418 | 7.99 | 951 6.63 999 500 436 543 569
CaO 10.04 | 9.03 | 9.75 | 922 | 7.68 | 859 | 7.58 | 10.14 | 9.39 | 10.63 | 9.82 | 10.01 957 10.18 804 838 867  8.89
Na,O 3.02 | 299 | 246 | 2556 | 347 | 339 | 346 | 270 | 2.91 | 3.00 | 3.04 | 2.30 2900 270 373 358 3.09 294
K20 138 | 150 | 128 | 119 | 1.82 | 164 | 187 | 128 | 152 | 1.08 | 136 | 1.25 1.31] 1.28] 1.64 1.87] 149 1.68
P2Os 026 | 036 | 031 | 026 | 044 | 039 | 046 | 028 | 031 | 033 | 040 | 0.38 032l 039 032 04 029 042
n.n.n. 0.72 052 | 057 | 0.35 0.49 0.44  0.37,
SUM 99.51 | 98.71 | 98.67 | 120.89 | 99.45 | 99.69 | 99.43 |100.33 | 99.44 | 99.37 | 98.36 | 99.26 | 100.06] 100.67] 99.70 99.42] 99.63] 99.96
FeO/MgO | 190 | 1.86 | 1.40 | 150 | 215 | 224 | 259 | 121 | 1.23 | 1.88 | 1.09 | 0.95 145 092 1.87 214 169 155
Rb 21.00 20.00 22.00]  24.00 32
Ba 530.00 480.00 310.00] 410.00 510
Sr 368.00 355.00 398.00 250.00] 387
npogosmkeHne tabn. 2.1.
KomnoHeHTbI [ 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Ne 06p. 1016 | 2110 | 29 | 2035 | 2375 | 2075* | 2341 | 107 | 0806* | 54 114 | 622* |AB8417| 124 | 2103 |AB86-89| 2090 | 2349
SiO, 5256 52.88] 52.88 52.92 54.01 54.13 54.14] 5432 55.62 56.27] 56.72 51.2] 57.32] 58.98 49.21 50.1 50.78] 515
TiO, 1.32 1 104 111 1.6 144 149 112 146 146 112  1.22 1.9 132 0.86 0.88 117 1.39
Al;03 1718 20.21] 18.8] 19.75 17.16] 16.66] 16.94 19.71] 16.24] 18.09  17.9 17.26 16.11 16.32] 18.41] 16.04 16.2 17.49
Fe;03 526 391 295 424 223 423 223 2 277 2.14 253 375 242l 311] 253
FeO 402 429 602 405 709 939 698 562 94 571 533 6.8 556 501 6.68 6.43 6.8  6.61
MnO 015 012 013 017 014 018 014 011 0.19 01 0.5 0.1§ 01 012 0.6 0.13  0.16  0.17
MgO 416 3.84 39 343 404 387 312 298 376 2.88 271 262 276 _2.25 5091 9.42| 7.64 4.98
CaO 969 897 827 867 734 7.62 6.4 752  7.39 71 624 564 532 56§ 10.45 952 925 878
Na,O 352 366 348  3.26 35 359 387 341 359 371 419 523 4.05 3.66] 2.57 2.82]  2.65] 352
K20 176  1.37] 163 1.4 2 178§ 23 176 183 231 197 217 2.7 255 1.0 1.2 1.5 163
P2Os 041 027 015 031 039 041 042 044 041 044 038 052 0.56 0.6 0.15 0.26 0.4 0.3
n.n.n. 039 071 0.28  0.96 043 0.51 0.42]  0.24 1.26) 044 0.78 0.34  0.12
SUM 100.03 100.91] 99.96] 99.59 100.46 99.07| 100.46] 99.73 99.89 100.49 99.72 92.82 99.78 99.46] 99.99  99.56| 99.78] 98.95
FeO'/MgO 2100  2.03 222 229 225 243 346 256 2500 2.61] 2.89 2560 271 324 170 091 126 178
Rb 60 28 41 38 60 17 28
Ba 5200 410 650 700 910 430 490
Sr 288 500 460 427 288 480 265
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npodoskeHne tadn. 2.1.

KoMmnoHeHTbl| 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55
Ne o6p. 2459 | 2118* | 2106* | 2081* | 2374A | 2032 | 2042* | 2032A | AB86-66 | AB84-20| OMN-6 |[AB86-101|404/1* | 2304 | 403/2 | 2033 | 2031 | 2333 | 2041*
SiOz 51.64 51.86] 51.98 53.59] 53.88 53.54] 53.92 54.6 55.86 56.44] 56.5 56.58] 56.64] 56.8 58.22 58.33 58.72 59.74] 60.46
TiO, 0.97 1.24 1.28 1.09 1.5 1.78 1.08 1.52 1.61 1.66] 1.17 1.4 1.14 1.45] 0.94 1.33] 1.38 143 1.39
Al>O3 20.05] 17.2] 16.74] 1953 17.72] 16.95 18.07] 18.44 16.77 16.55] 16.4] 18.04] 17.47| 18| 18.920 17.57| 16.85 17.2] 16.47
Fe,O3 2.96] 2.85 2.41 3.09 1.42] 2.2]] 4.07 1.35] 1.66] 1.8 2.4 1.73 1.87
FeO 5.17| 8.81] 8.98 7.57] 6.35 6.94 7.85) 5 6.74 6.31] 5.33 6.06 7.48 6.2 397 511 523 5.06] 6.99
MnO 0.14 0.17 0.17 0.14 0.12 0.17 0.15 0.19 0.15 0.11 0.14 0.11 0.15 0.11 0.09 0.15 0.18 0.11] 0.14
MgO 4.4 6.19 6.12 3.56 3.34 3.98 5.12 2.99 3.67] 3.14 2.87 2.88 4.25 2.76 1.92 2.09 1.79 2.08 2.13
CaO 10.02 9.14 8.94 8.95 7.9 7.28 8.37] 7.77] 7.65 5.92 6.26) 6.72 7.34 6.06] 6.54 5.2 5.97] 4.62] 5.26
Na,O 3.23 2.76] 3.26 3.32 3.4 3.48 3.07] 3.32 3.35 4.19 3.32 3.7 3.13 3.93 3.64 3.77 3.67 4.05 3.77
K20 1.2 1.46 1.36 1.39 1.89 2.25 1.46 1.98 2.16 2.35 2.4 2.4 1.65 2.44 2.06) 2.75 2.56) 2.8 2.8
P>0s 0.11 0.41 0.36 0.32] 0.49 0.38 0.65 0.85 0.41 0.63 0.33 033 047 053 0.75 0.8 058 0.76
n.n.n. 0.48 0.25 0.61] 0.13 0.22 0.47, 0.34 0.57 0.72 1.13 0.57, 0.71 0.23
SUM 100.37] 99.24) 99.19] 99.46] 99.44] 99.03 99.47| 100.16] 100.36 99.51] 99.51 99.91] 100.15 100.6| 99.76| 100.02 99.59] 99.77| 100.17|
FeO'/MgO 1.78 1.42] 1.47] 2.13 2.67 2.29 1.53 2.60] 2.18 2.64 3.13 2.53 1.76 2.79 2.91 3.48 3.79 3.24 3.28
Rb 44 31 45 55 36 66 66| 67
Ba 790 470 700 750 710 950 920 980
Sr 369 454 433 342 431 297, 313 290
MpumeyaHue.

1- oBpa3sLbl reonornyeckn pacnpegeneHsl cnegyroLlmnm obpasom:
1-7 - LWMTOBOW BYIKaH;
8-32 - cTpaToBYyrikaH YLLKOBCKUNA;

33-41 - cTtpaToBynkaH Kpectosckun;

42-55 - HanoxeHHasa 30Ha LUNaKkoBbIX KOHYCOB.
2. B aHanu3ax, noMe4eHHbIX 3BE3104KOM BCE Xerne3Hble OKUCHbI nepecyntaHbl Ha FeO.

3. KoHueHTpauus Pb, Ba, Sr B r/T, Bce ocTarnbHble KOHLEHTPaLun B BECOBbIX NMPOLIEHTaXx.
4. AHanusbl Pb, Ba, Sr, a Takke noMmeyeHHble 3Be3a04kon, caenanbl B TEOXU um.B.W. BepHaackoro, octanbHble
aHarnm3abl BbINOMHEHbI B XMMMUYECKOW nabopatopun VIHcTUTyTa BynkaHonorum un cencmonorum ABO PAH.
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FeO*/MgO

Puc. 2.2 Cucremaruka nopon B. [lnockue Conku Ha muarpamme FeO*/MgO-SiO2
(mo I'.b. ®nepoBy)
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XumMnyeckmm coctaB ONIMBUHOB B NJ1arMoknasoBbix 6asanbTtax B. lanbHum MNMnockun (obpasey 1-4432) Tabnuua 2.2.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 cpefHee | cpeaHee
(n=14) |u.3. (n=6)
u.3. K.3. u.3. K.3. u.3. K.3. u.3. K.3. u.3. n.s. K.3. u.3. n.s. K.3.
Sl 36.21 38.41 37.76 37.47 37.94 37.49 37.7 37.14 37.57 38.37 37.83 38.34 38.17 38.31 37.77 37.59
Tl 0.02 0 0.02 0 0 0.06) 0.02 0.02 0 0 0 0 0 0 0.01 0.01
AL 0.04 0.02 0 0.34 0.01 0 0.03 0.05 0 0 0.09 0 0 0.01] 0.04 0.01
FE 20.89 20.83 22.8 23.16 23.11 23.44 21.94 25.78 20.11 20.72 22.26 18.55 20.36 21 21.78 21.23
MN 0.31] 0.31] 0.39 0.34 0.49 0.45 0.35 0.45 0.41] 0.28 0.45 0.32 0.51] 0.51 0.4 0.38
MG 40.51 39.95 38.45 37.26 37.24 37.35 39.62 35.16 42.25 41.1 38.18 43.16 41.02 39.8| 39.36 40.21
CA 0.11 0.13 0.19 0.18 0.19 0.14 0.12 0.06 0.16| 0.18 0.35 0.12 0.02 0.14) 0.15 0.15
NA 0.09 0.03 0 0.02 0.02 0 0.05 0.04 0.15 0 0.05 0 0 0.03] 0.03 0.05
K 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CR 0 0.04 0.02 0.04 0.01 0 0.02 0.02 0.03 0.04 0 0 0.02 0.03 0.02 0.01
SUM 98.18 99.72 99.63 98.81 99.01 98.93 99.85 98.72 100.68 100.69 99.21] 100.49 100.1] 99.83] 99.56 99.64
KonuuectBo noHoB B nepecyeTte Ha 4 (0)
Sl 0.9602 0.9957 0.9905 0.9926 1.0024f 0.9939 0.9831 0.9978 0.9655/ 0.9850 0.9945 0.9772 0.9851] 0.9939| 0.9870 | 0.9798
Tl 0.0004f 0.0000, 0.0004{ 0.00000 0.0000, 0.0012 0.0004] 0.0004/ 0.00000 0.0000, 0.0000f 0.0000 0.0000, 0.0000 0.0002 | 0.0002
AL 0.0013 0.0006/ 0.00000 0.0106] 0.0003 0.0000f 0.0009] 0.0016] 0.0000, 0.0000f 0.0028 0.0000, 0.0000] 0.0003 0.0013 | 0.0004
FE 0.4633 0.4516/ 0.5002 0.5131] 0.5107| 0.5197] 0.4785 0.5792] 0.4322] 0.4448 0.4894] 0.3954 0.4394| 0.4556| 0.4767 | 0.4634
MN 0.0070, 0.0068 0.0087 0.0076 0.0110 0.0101] 0.0077 0.0102 0.0089 0.0061 0.0100 0.0069 0.0111] 0.0112] 0.0088 | 0.0084
MG 1.6014 1.5438 1.5035 1.4714 1.4668 1.4761 1.5402 1.4083 1.6187 1.5729 1.4963 1.6400 1.5782 1.5393| 1.5326 1.5618
CA 0.0031] 0.0036] 0.0053] 0.0051] 0.0054/ 0.0040/ 0.0034 0.0017] 0.0044] 0.0050, 0.0099] 0.0033 0.0006/ 0.0039 0.0042 | 0.0042
NA 0.0046/ 0.0015] 0.00000 0.0010, 0.0010, 0.0000] 0.0025/ 0.0021] 0.0075/ 0.0000f 0.0025 0.0000, 0.0000] 0.0015 0.0017 | 0.0026
K 0.00000 0.0000, 0.0000f 0.00000 0.0000, 0.0000] 0.0000f 0.0000, 0.0000, 0.0000f 0.00000 0.0000, 0.0000] 0.0000 0.0000 | 0.0000
CR 0.0000] 0.0008 0.0004{ 0.0008 0.0002 0.0000 0.0004 0.0004f 0.0006] 0.0008 0.0000 0.0000] 0.0004 0.0006/ 0.0004 | 0.0003
SUM 3.0413 3.0044 3.0090 3.0022 2.9978 3.0050 3.0171 3.0017 3.0378| 3.0146 3.0054| 3.0228 3.0148] 3.0063] 3.0129 | 3.0210
FIFM 22.44 22.63 24.96 25.85 25.82 26.04 23.7 29.14 21.07, 22.05 24.65 19.43 21.78 22.84) 23.74 22.9
FO 77.56 77.37 75.04 74.15 74.18 73.96 76.3 70.86 78.93 77.95 75.35 80.57 78.22 77.16| 76.26 77.1
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XumMnyecknm coctaB 30HaNbHbIX NarvMoknasoB B 6asanbrtax B. [lanbHun Nnockun (o6pasey 1-4432) Tabnuua 2.3.
1 2 3 4 5 6 7 8 9 10 11 12 13 cpenHee | cpeaHee
(n=13) |u.3. (n=3)
u.3. n.s. K.3. u.3. n.s. K.3. u.3. K.3.
Sl 64.46) 50.53 47.54 49.5 64.65 63.9 50.43 51.3 48.52 48.21 51.6 50.54 50.7] 53.22 49.86
Tl 0.01 0.05 0 0.03 0.36 0.68 1.08 1.01 0 0.01 0.01 0.01 0.02| 0.25 0.02
AL 19.51 31.56 32.97 3157 19.02 19.34 3.35 3.1 32.34 32.96 30.36) 31.42) 30.82 24.49 3177
FE 0.14 0.92 0.91 1.14 0.92 2 13.43 14.64 0.56 0.7 1.19 0.85 1.07] 2.96 0.78
MN 0.02 0.07 0 0 0.07 0.05 0.39 0.39 0 0.03 0.01 0.04 0.05|  0.09 0.04
MG 0 0.02 0.03 0 0 0.18 15.73 14.17 0.15 0.06 0.12 0.15 0.09 2.36 0.11
CA 0.37 14.09 15.45) 13.88 3.62 6.57 13.96 13.88 14.86 15.42 13.21 14.3 13.76] 118 14.42
NA 3.62 3.62 2.6 3.6 2.82 3.28 0.36 0.45 3.08 2.65 4.02 3.56 3.75] 2.88 3.42
K 12.01 0.22 0.26 0.19 7.27 3.86 0 0 0.16 0.11 0.25 0.17 019 1.9 0.18
CR 0 0.04 0 0.01 0 0 0 0.08 0.04 0.07 0.01 0.03 0.03  0.02 0.04
SUM|  100.14  101.12 99.76 99.92) 98.73 99.86 98.73 99.02 99.71 100.22]  100.78  101.07]  100.48 99.96 | 100.63
KonuyectBo noHos B nepecyete Ha 8 (0)
Sl 2.9446] 2.2892] 21931 22719 2.9462] 2.8771] 25418 25860 22313 2.2083] 2.3415  2.2904]  2.3108] 2.4640 | 2.2703
Tl 0.0003  0.0017  0.0000_  0.0010| 0.0123] 0.0230]  0.0409  0.0383  0.0000  0.0003  0.0003  0.0003  0.0007| 0.0092 | 0.0007
AL 1.0504  1.6852 1.7927] 1.7078]  1.0216]  1.0263  0.1990  0.1842] 1.7529] 1.7794] 1.6238  1.6782  1.6556] 1.3198 | 1.7054
FE 0.0053  0.0349  0.0351] 0.0438 0.0351] 0.0753  0.5661] 0.6172 0.0215 0.0268]  0.0452  0.0322  0.0408] 0.1215 | 0.0295
MN 0.0008]  0.0027  0.0000_  0.0000 0.0027] 0.0019 0.0166  0.0167| 0.0000|  0.0012] 0.0004  0.0015  0.0019 0.0036 | 0.0014
MG 0.00000  0.0014]  0.0021] 0.0000| 0.0000] 0.0121] 1.1819 1.0649  0.0103 0.0041 0.0081  0.0101] 0.0061] 0.1770 | 0.0073
CA 0.0181] 0.6839 0.7637 0.6825 0.1768] 0.3169  0.7539  0.7497] 0.7322] 0.7568]  0.6423  0.6943  0.6719 0.5879 | 0.7035
NA 0.3206|  0.3180]  0.2326]  0.3204]  0.2492]  0.2863 _ 0.0352|  0.0440  0.2746]  0.2354]  0.3537 _ 0.3128  0.3314] 0.2549 | 0.3018
K 0.6999]  0.0127 0.0153  0.0111] 0.4227] 0.2217 _ 0.0000]  0.0000[  0.0094]  0.0064]  0.0145  0.0098  0.0110] 0.1103 | 0.0106
CR 0.0000|  0.0014]  0.0000_  0.0004 0.0000] 0.0000]  0.0000]  0.0032]  0.0015 0.0025  0.0004]  0.0011  0.0011] 0.0009 | 0.0013
SUM| 5.0400 5.0311] 5.0346) 5.0389  4.8666]  4.8406] 53354 53042 5.0337 50212 50302 50307 5.0313] 5.0491 | 5.0318
FIFM 100 96.27, 94.45 100 100 86.17 32.38 36.69 67.68 86.75 84.76 76.07, 86.96 80.63 80.01
AB 30.87, 31.34 22.99 31.59 29.36 34.71 4.46 5.54 27.02) 23.57 35 30.76 32.67| 26.14 29.71
ORT 67.39 1.25 1.51 1. 49.81 26.87 0 0 0.92 0.64 1.43 0.97 1.09] 11.77 1.05
AN 1.74 67.41] 755 67.31] 20.83 38.42) 95.54 94.46 72.05 75.79 63.56) 68.28 66.24  62.09 69.25

MpumMeyaHwme. L.3.- LeHTpanbHble 30HbI (4P0); N.3.- NPOMEXYTOUHbIE 30HbI; K.3.- KDAEBbIE 30HbI.
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Tabnuua 2.4.

XUMMYECKMN COCTaB MUKPOSIUTOB NJarmoknasoB
B 6a3anbTtax B. [lanbHun Nnockun (o6pasey [-4432)

1 2 3 4 5 6 7 cpenHee
(n=7)
Sl 52.47| 51.73| 52.64| 51.33] 52.35| 51.34| 521 51.99
Tl 0.07| 0.06] 0.06] 0.07] 0.06| 0.09] 0.07] 0.07
AL 30.37| 30.22| 29.6| 2956| 29.17| 30.01] 29.22] 29.74
FE 1.12| 121 129 1.23 1.07] 103 107 115
MN 0/ 0.07] 003 0.05 o/ 0.03 001 0.03
MG 0.11| 0.07 ol 0.08 0.1 ol 0.5 0.06
CA 12.65| 12.85| 12.35| 12.38| 12.05| 12.64| 11.95] 12.41
NA 419 415 481 4.33 474 428 45| 443
K 0.28/ 0.23] 0.26] 0.27 03] 022 033 0.27
CR 0.01 o/ 001 0.04 0 o/ o0.01 o001
SUM| 101.27| 100.59| 101.05| 99.34| 99.84| 99.64| 99.31] 100.15
KonuyectBO MoHOB B nepecyeTte Ha 8 (0)
S| | 2.3629| 2.3502| 2.3808| 2.3614| 2.3917| 2.3525| 2.3909] 2.3701
TI | 0.0024| 0.0020] 0.0020| 0.0024| 0.0021| 0.0031| 0.0024] 0.0023
AL | 1.6120| 1.6182| 1.5779| 1.6028| 1.5708| 1.6207| 1.5804] 1.5975
FE | 0.0422| 0.0460| 0.0488| 0.0473| 0.0409| 0.0395| 0.0411] 0.0437
MN | 0.0000] 0.0027| 0.0011| 0.0019| 0.0000| 0.0012] 0.0004] 0.0010
MG | 0.0074| 0.0047] 0.0000] 0.0055] 0.0068| 0.0000] 0.0034| 0.0040
CA | 0.6104| 0.6255| 0.5985| 0.6102| 0.5899| 0.6206| 0.5876] 0.6061
NA | 0.3659| 0.3656| 0.4218| 0.3862| 0.4199| 0.3802| 0.4004] 0.3914
K | 0.0161] 0.0133] 0.0150| 0.0158| 0.0175| 0.0129| 0.0193| 0.0157
CR | 0.0004| 0.0000| 0.0004| 0.0015| 0.0000| 0.0000| 0.0004] 0.0004
SUM | 5.0197| 5.0282| 5.0463| 5.0350| 5.0396| 5.0307| 5.0263| 5.0323
F/IFM 85.1| 90.65 100| 89.61| 85.72 100 92.31] 91.91
AB 36.87| 36.4| 40.74| 38.15| 40.88] 37.51|] 39.75| 38.61
ORT 1.62| 1.33] 145 157 1.7 127 1.92] 155
AN 61.51| 62.28] 57.81| 60.28] 57.42| 61.22| 5833 59.84

XuMuyeckum coctaB nNnarmoknasoB B aHAe3uTax
B. lanbHun Nnockun (o6pasey 1-4419)

Tabnuua 2.5.

1 2 cpegHee 3 4 cpenHee
(n=2) (n=2)
SI 51.83] 51.12| 51.48 56.34| 56.41] 56.38
Tl 0.05] 0.05] 0.05 0.11] 0.12] 0.12
AL 29.81] 30.81] 30.31 28.01] 27.83] 27.92
FE 0.61] 0.47] 054 1.21] 0.83] 1.02
MN ol o0.05 0.03 0.02 o] o0.01
MG 0.09] 014 o0.12 0.25] 0.07] 0.16
CA 12.95| 13.95| 13.45 10.41] 10.16] 10.29
NA 3.78 3.34] 356 487 487 487
K 0.38] 0.12] 0.25 0.63] 0.68] 0.66
CR ol o0.07 0.04 0.01] 0.02] 0.02
SUM 99.5| 100.12| 99.81 | 101.86] 100.99| 101.43
KonuyectBo noHoB B nepecyeTe Ha 6 (0)
Sl | 2.3712| 2.3269] 2.3491 | 2.5031| 2.5201] 2.5116
TI | o0.0016] 0.0017] 0.0017 | 0.0036] 0.0041] 0.0039
AL | 1.6071] 1.6528] 1.6300 | 1.4667| 1.4655| 1.4661
FE | 0.0235] 0.0177] 0.0206 | 0.0450] 0.0308] 0.0379
MN | 0.0000] 0.0018] 0.0009 | 0.0006] 0.0000] 0.0003
MG | 0.0060] 0.0092] 0.0076 | 0.0163] 0.0043| 0.0103
CA | 0.6348] 0.6802] 0.6575 | 0.4956] 0.4863] 0.4910
NA | 0.3357] 0.2946] 0.3152 | 0.4196] 0.4222] 0.4209
K | 0.0222] 0.0068] 0.0145 | 0.0359] 0.0388] 0.0374
CR | 0.0000] 0.0023] 0.0012 | 0.0005| 0.0006] 0.0006
suM| 5.0021| 4.9940] 4.9981 | 4.9869| 4.9727] 4.9798
FIFM| 79.74] 67.96] 73.85 73.66] 87.67] 80.67
AB 33.82] 30.01] 31.92 44.12| 4457] 44.35
ORT 223 0.69] 1.46 3.77 41] 3.94
AN | 6395] 69.3] 66.63 52.11] 51.33] 51.72

MpumeyaHue. 1-2 BrkpanseHHUKK; 3-4 MUKPOMNTBI.
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Tabnuua 2.6.

XUMMYECKMIN COCTaB KINMHOMUPOKCEHOB

B NJIarmoknasoBbIixX 6a3anbrax

B. lanbHumn Nnockun (o6pasewy 1-4432)

1 2 3 cpeaHee
(n=3)
Sl 51.72| 51.8| 49.77 51.1
Tl 0.66| 0.68] 0.89 0.74
AL 229 228 3.75 2.77
FE 11.7| 12.06| 12.36] 12.04
MN 0.28 03| 0.29 0.29
MG 14.92| 14.84| 13.94| 1457
CA 17.43| 17.01| 16.78] 17.07
NA 0.35] 049 042 0.42
K 0 0 0 0
CR 0 of o004 o001
SUM | 99.35 99.46| 98.24] 99.02
KonuuyectBO MoHOB B nepecuyeTe Ha 6 (0)
S| 1.9424| 1.9447| 1.8983] 1.9285
T 0.0186] 0.0192] 0.0255] 0.0211
AL 0.1014] 0.1009| 0.1686] 0.1236
FE 0.3675] 0.3787| 0.3943] 0.3802
MN 0.0089] 0.0095] 0.0094] 0.0093
MG 0.8353] 0.8306] 0.7927] 0.8195
CA 0.7014] 0.6842| 0.6857] 0.6904
NA 0.0255] 0.0357| 0.0311] 0.0308
K 0.0000] 0.0000] 0.0000] 0.0000
CR 0.0000] 0.0000] 0.0012] 0.0004
SUM | 4.0010] 4.0035| 4.0068] 4.0038
FIFM 30.55| 31.31| 33.22] 31.69
WO 36.83| 36.14| 36.62] 36.53
EN 43.87| 43.87| 42.33] 43.36
FS 19.3 20| 21.05| 20.12

Tabnuua 2.7.

XUMHUUYECKNI cOCTaB MUKPONMTOB KITMHONMUPOKCEHOB
nfarvoknasoBbixX 6asanbTax B. JanbHuu NMnockun
(o6pa3seun 1-4432)

1 2 3 4 5 6 cpeaHee
(n=6)
Sl 53.49] 52.68] 50.8] 50.76] 51.39] 505] 51.6
Tl 0.56 04 108 0.74 07] 092 0.73
AL 1.07] 058 245 246 274 2771 201
FE 16.62] 19.81] 12.28| 12.48] 10.28] 11.25] 13.79
MN 047] o056] 032] 034 029] 0.36] 039
MG 18.34] 195| 15.76] 16.87] 15.94] 15.63] 17.01
CA 9.17| 464 16.04] 137 17.77] 17.04] 13.06
NA 0.07 02] 0.03] 036 o016 014 0.16
K 0 0 0 o] o0.01 0 0
CR 008 0.03] 002 o] 0.09 o] o0.04
SUM | o9987] 984 98.78] 97.71] 99.37] 98.61] 98.79
KonunuyectBO MoHOB B nepecyeTe Ha 6 (0)
SI | 1.9892] 1.9967] 1.9190] 1.9290] 1.9200| 1.9094] 1.9439
TI | 0.0157] 0.0114] 0.0307] 0.0211] 0.0197| 0.0262] 0.0208
AL | 0.0469] 0.0259] 0.1091] 0.1102| 0.1207] 0.1234] 0.0894
FE | 0.5169] 0.6279] 0.3880] 0.3966| 0.3212] 0.3557] 0.4344
MN | 0.0148] 0.0180] 0.0102| 0.0109| 0.0092| 0.0115] 0.0124
MG | 1.0168] 1.1018| 0.8875| 0.9557] 0.8878] 0.8810] 0.9551
CA | 0.3654] 0.1884] 0.6492] 0.5578] 0.7114] 0.6903] 0.5271
NA | 0.0050] 0.0147] 0.0022] 0.0265] 0.0116] 0.0103] 0.0117
K | o0.0000] 0.0000] 0.0000] 0.0000] 0.0005] 0.0000] 0.0001
CR | 0.0024] 0.0009] 0.0006] 0.0000] 0.0027] 0.0000] 0.0011
SuM | 3.9731] 3.9857] 3.9965| 4.0078| 4.0048] 4.0078| 3.9960
FIFM 33.7]  36.3] 3042 29.33] 26.57| 28.76] 30.85
WO 19.24] 9.82| 33.73] 292 37.04] 3582 27.48
EN 5354 57.44] 46.11] 50.03] 46.23] 4572 49.85
FS 27.22| 32.74] 20.16| 20.76] 16.73] 18.46| 22.68
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Tabnuua 2.8.

XuMunyeckuin coctaB OpTONMUPOKCEHOB U

KnuHonepokceHoB (5-8) B 6a3anbTax B. [anbHuu MNnockun (o6pasew 1-4432)

1 2 3 4 5 6 7 8 cpenHee | cpegHee
(n=8) |u.3.(n=3)
u.3. n.s. K.3. u.3. K.3. u.3. n.s. K.3.
Sl 55.11| 54.78| 54.38] 52.3| 50.98] 50.6| 51.22 52 52.67 52.67
Tl 0.11] 013 03] 034 091 036 034 042 0.36 0.27
AL 2.32 2.5 12| 144 271] 5.38 5|  4.05 3.08 3.05
FE 9.27| 10.02| 14.22] 20.06| 12.15 7.7 6.8 7.39 10.95 12.34
MN 02| 017/ 0371 041 032] 017/ 017/ 0.21 0.25 0.26
MG 20.7| 29.64| 2526] 22.2| 15.87] 15.61| 16.53] 16.4 21.4 225
CA 154 176 224 214 16.2] 18.89] 19.02| 18.72 10.06 7.52
NA 0.11| 0.08] 0.05 0.1 03] 048] 054 042 0.26 0.23
K 0 0 0 0 0 0 0 0 0 0
CR 0.32] 0.14] 0.06 0 0 0.1 0.1l 0.9 0.11 0.14
SUMI o9g68| 99.22| 98.08] 98.99] 99.44| 99.29| 99.72| 998 99.15 98.99
Konu4yecTtBO MoHOB B nepecyeTe Ha 6 (0)

SI | 1.9586| 1.9447| 1.9930| 1.9580| 1.9134] 1.8749| 1.8821| 1.9107] 1.9294] 1.9305
TI | 0.0029] 0.0035] 0.0083] 0.0096] 0.0257] 0.0100] 0.0094| 0.0116] 0.0101] 0.0075
AL [ 0.0972| 0.1046| 0.0518] 0.0635| 0.1199] 0.2350] 0.2165| 0.1754] 0.1330] 0.1319
FE | 0.2755| 0.2975| 0.4358] 0.6281| 0.3814] 0.2386] 0.2090] 0.2271] 0.3366] 0.3807
MN | 0.0060] 0.0051| 0.0115] 0.0130[ 0.0102| 0.0053| 0.0053| 0.0065| 0.0079] 0.0081
MG | 1.5736] 1.5686] 1.3801| 1.2390] 0.8880] 0.8623| 0.9055| 0.8984] 1.1644] 1.2250
CA | 0.0586| 0.0669] 0.0880] 0.0858] 0.6515| 0.7499| 0.7488| 0.7370] 0.3983] 0.2981
NA | 0.0076| 0.0055| 0.0036] 0.0073] 0.0218] 0.0345| 0.0385| 0.0299] 0.0186] 0.0165
K | 0.0000{ 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
CR | 0.0090| 0.0039] 0.0017] 0.0000] 0.0000] 0.0029| 0.0029] 0.0055] 0.0032] 0.0040
SUM | 3.9890| 4.0003| 3.9738| 4.0043| 4.0119| 4.0134| 4.0180| 4.0021] 4.0016] 4.0022
FIFM 149 15.94 24| 33.64| 30.04] 21.67| 1875 20.18 22.39 23.4
WO 3.07| 3.46| 4.62 4.4 3392] 4052| 40.19| 39.57 21.22 16
EN 82.48| 81.15| 72.49| 63.44| 46.23| 46.59| 48.6| 48.24 61.15 64.17
FS 14.44| 15.39| 22.89] 32.16| 19.85| 12.89| 11.21] 12.19 17.63 19.83
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XumMunyeckmm coctaB NMPOKCEHOB B aHAae3unTax B. lanbHun Mnockun (o6pasey 1-4419)

KnuHonupokceHbl OpTONMpPOKCEHBI
1 2 3 cpenHee 4 5 cpeaHee 6 7 8 9 10 11 12 13
(n=3) (n=2)
Sl 50.77] 50.43 50.6 50.6] 50.57| 51.58 51.08 53.2] 52.85| 53.24| 53.04 52.09 52.73| 52.93| 52.44
Tl 0.72 0.81 0.75 0.76 0.96 0.62 0.79 0.46 0.4 0.36 0.39 0.36 0.33 0.36 0.36
AL 2.5 2.46 2.32 2.43 3.06 2.14 2.60 1.18 1 1.12 1.17 1.03 1.15 1.36 1.16
FE 9.51 9.61 9.82 9.65 9.59 9.22 941 17.92] 18.13| 17.32| 17.27| 19.48 1752 17.63] 17.38
MN 0.25 0.26 0.27 0.26 0.33 0.23 0.28 0.44 0.46 0.41 0.54 0.37 0.42 0.39 0.33
MG 14.3| 14.45| 14.47 14.41) 14.27| 14.89 1458] 25.13| 25.43| 25.29| 25.03] 23.12| 25.47| 24.97| 25.92
CA 20.11| 19.83| 20.18 20.04] 19.92| 20.39 20.16 1.64 1.7 1.72 1.69 1.72 1.77 1.82 1.7
NA 0.31 0.27 0.18 0.25 0.18 0.21 0.20 0 0.05 0.08 0.03 0.06 0.13 0.04 0.05
K 0 0 0 0 0 0.01 0.01 0 0 0.01 0 0 0 0 0
CR 0 0 0 0 0.01 0 0.01 0.02 0.01 0.09 0.01 0.02 0.01 0.12 0
SUM 98.47| 98.12| 98.59 98.39] 98.89| 99.29 99.09] 99.99| 100.03|] 99.64| 99.17| 98.25| 99.53] 99.62| 99.34
KonunuectBo noHoB B nepecyete Ha 6 (0)
Sl 1.9235| 1.9183| 1.9186 1.9201| 1.9072| 1.9336 1.9204| 1.9487| 1.9405| 1.9528| 1.9545| 1.9588| 1.941| 1.9455( 1.9328
TI 0.0204| 0.0233| 0.0212 0.0216] 0.0272| 0.0175 0.0224] 0.0126| 0.0109| 0.0099| 0.0109| 0.0102| 0.009 0.01| 0.0099
AL | 0.1117] 0.1102] 0.1037] 0.1085] 0.136] 0.0947] ( 1154] 0.0511] 0.0432] 0.0485] 0.051| 0.0457| 0.0501] 0.0589| 0.0503
FE | 0.3014| 0.3056| 0.3112 0.3061] 0.3025| 0.289 0.2958] 0.549| 0.5568| 0.5312( 0.5323| 0.6127| 0.5393| 0.5421| 0.5356
MN | 0.0079| 0.0084| 0.0088 0.0084] 0.0105( 0.0074 0.0090| 0.0138( 0.0145| 0.0127| 0.0169| 0.0118| 0.0131| 0.0121( 0.0102
MG | 0.8074| 0.8195| 0.8178 0.8149| 0.8019| 0.832 0.8170| 1.3722| 1.3915| 1.3827( 1.3748| 1.2961| 1.3974| 1.3679| 1.4239
CA | 0.8162| 0.808| 0.8198 0.8147] 0.8049| 0.8192 0.8121] 0.0643| 0.067| 0.0676| 0.0667| 0.0695| 0.0697| 0.0716| 0.0671
NA | 0.0225] 0.0197| 0.0135] .0186] 0.0131] 0.0155] ( o143| 0.0003] 0.0033| 0.0058] 0.0022] 0.0042| 0.0091| 0.0027| 0.0035
K 0.0000| 0.0000| 0.0000 0.0000] 0.0000| 0.0003 0.0002] 0.0000| 0.0000| 0.0004| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000
CR | 0.0000| 0.0000| 0.0000 0.0000] 0.0002( 0.0000 0.0001| 0.0006( 0.0004| 0.0027| 0.0002| 0.0005| 0.0002| 0.0035| 0.0000
SUM 4.011| 4.013] 4.0146 4.0129| 4.0035| 4.0092 4.0064] 4.0126( 4.0281( 4.0143| 4.0095| 4.0095| 4.0289| 4.0143| 4.0333
FIFM 27.7 27.7] 28.13 27.84] 28.08| 26.26 27.17] 29.08 29.11 28.23] 2854| 3251 28.33| 28.83| 27.71
WO 42.22] 41.62] 41.88 41.91] 41.93] 42.06 42.00 3.22 3.3 3.39 3.35 3.49 3.45 3.59 3.3
EN 41.77) 4221 41.77 41.92] 41.77] 42.72 42.25] 68.63] 68.56| 69.34] 69.06] 65.13] 69.19| 68.61| 69.91
FS 16/ 16.17| 16.35 16.17] 16.31] 15.22 15.77| 28.15| 28.14| 27.28| 27.59] 31.38] 27.35 27.8 26.8

MpumeyaHune.1-3 - BKpanneHHUKK; 4-5 - MUKPONUTLI; 6-13 - BKpanneHHukK; 14-19 - MUKpOnnThI.

Tabnuua 2.9.
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OpTONMPOKCEHbI 3oHanbHbIe
OPTONUPOKCEHDI
14 15 16 17 18 cpenHee 20 21 22 cpenHee
(n=13) u.3. n.s. K.3. (n=3)
Sl 53.08| 53.94| 54.03| 53.49( 53.01 53.08] 53.33| 52.88[ 53.65 53.29
TI 0.32 0.22 0.23 0.24 0.25 0.43 0.41 0.48 0.36 0.42
AL 0.65 0.56 0.5 0.73 0.87 1.32 1.63 0.74 1.27 1.21
FE 18.8| 19.09| 18.46 19 19.1 16.14] 17.64| 20.48| 17.16 18.43
MN 0.93 1 0.74 0.83 0.92 0.54 0.48 0.56 0.4 0.48
MG 22.47| 23.75| 23.84| 23.52( 2351 21.84] 24.77| 20.74| 24.68 23.40
CA 1.91 1.61 1.57 1.65 1.63 6.29 1.81 2.06 1.71 1.86
NA 0.07 0 0.09 0 0.13 0.09 0.01 0.01 0 0.01
K 0.01 0 0 0 0 0.00 0 0.01 0 0.00
CR 0.01 0 0 0.01 0.02 0.02 0 0 0 0.00
SUM 98.25| 100.17| 99.46| 99.47( 99.44 99.23] 100.08| 97.96( 99.23 99.09
KonuuectBo noHoB B nepecyete Ha 6 (0)

Sl 1.9913| 1.9838| 1.993( 1.9802| 1.9678 1.9526| 1.9487( 2.001| 1.9699 1.9732
Tl 0.009| 0.0061| 0.0065| 0.0067( 0.007 0.0121] 0.0113| 0.0138 0.01 0.0117
AL 0.0287| 0.0241| 0.0216| 0.0317| 0.038 0.0581] 0.0704| 0.0331| 0.055 0.0528
FE 0.5897| 0.5872| 0.5695| 0.5884| 0.5928 0.5007] 0.539| 0.6482| 0.5269 0.5714
MN 0.0295( 0.031| 0.0232| 0.0261] 0.0288 0.0169] 0.0148| 0.018]| 0.0125 0.0151
MG 1.2566| 1.3018| 1.3105| 1.2978| 1.3009 1.2074| 1.3493( 1.1697| 1.3509 1.2900
CA 0.0767| 0.0635| 0.062| 0.0654( 0.0647 0.2537] 0.0708| 0.0837| 0.0671 0.0739
NA 0.0053| 0.0000| 0.0064| 0.0000| 0.0096 0.0068] 0.0004| 0.001| 0.0001 0.0005
K 0.0006| 0.0000| 0.0000| 0.0000| 0.0000 0.0001] 0.0000| 0.0006| 0.0000 0.0002
CR 0.0003| 0.0000/ 0.0000| 0.0003| 0.0006 0.0005] 0.0000{ 0.0000| 0.0000 0.0000
SUM 3.9877| 3.9975| 3.9927| 3.9966( 4.0102 4.0090] 4.0047| 3.9691( 3.9924 3.9887
FIFM 33.01 32.2| 31.14( 32.14| 32.33 29.77 29.1| 36.29( 28.53 31.31
WO 3.93 3.2 3.15 3.31 3.26 13.01 3.59 4.36 3.43 3.79
EN 64.36| 65.63| 66.69| 65.62| 65.46 60.88] 68.35| 60.94| 69.02 66.10
FS 31.71] 31.17| 30.16/ 31.07 31.28 26.10] 28.06 34.7| 27.56 30.11

npodosmkeHne 1ab. 2.9.
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Tabnuua 2.10.

XuMunyeckum coctaB MarHeTUTOB B Oa3anbTax
Mnockun B. JlanbHum MNnockun (o6pasey 1-4432)

Tabnuua 2.11.

3navenue Sr¥’/Sr®  Nd**3/Nd** u §'8 0%, B nopoaax B. Mnockwii

Ne Mopoaa Neobp. | SiOz, | Kz0, | Sro/sre [Nd ™ INd™[ 6% 0%
Bec % | Bec % 4

1 |basanbTbl WMTOBOrO ByrikaHa 0132 5257 | 1.64 | 0.70341 5

2 |Mnarvoknas-nupokceHoBble 6asanbThbl 2358 50.38 1.38 | 0.70340 +4

3 2377 5153 | 1.82 | 0.70341+5

4 |J1aBbl OCHOBaHUA CTpaToOBYrKaHa 2459 51.64 | 1.20 | 0.70340 5

5 |0BynupoKkceHoBble aHOE3UThI 0622 57.20 | 2.17 | 0.70345 +6

6 |Mnarnoknas —nupokceHoBble 6a3anbTbl| 2330 4955 | 0.98 | 0.70343 +4

7 |BasanbThl 3 50.73 | 1.25 ] 0.70345 5

8 |Mopoakl cTpaToBynkaHa 2105 52.74 1.58 | 0.70354 +5

9 |lMnarnoknas-nMpoKceHoBbIE 29/1 55.38 | 1.78 | 0.70357 +5

10 |AHpgesnTo-6a3anbThl 2366 53.85 | 2.18 | 0.70360 +6

11 |OBynnpoKceHOBbIe aHAEe3UTbI 0124 59.98 | 2.55 | 0.70363 +4

12 |Mopoabl 30HbI LIIAKOBbIX KOHYCOB 5/90 56.32 | 2.40 | 0.70357 5

13 |dBynMpOKCEHOBbIE aHAe3nTo-0a3anbThl| 2304 56.80 | 2.44 | 0.70359 +4

14 |0BynMpoOKCEHOBbIE aHAE3UTbI 2041 60.46 2.80 | 0.70370 5

15 |Mopopabl kanbaepbl U NOH6OYHbLIX 2419 55.70 | 2.26 | 0.70357 +6

06pas3oBaHuil — aHAe3UTO-6a3anbThbl

16 |dBynnpokceHoBble aHOe3unTbl I-25 57.50 | 2.48 | 0.70357 +8

17 109 58.78 | 2.38 | 0.70357 7

18 [BynnpokceHoBble aHOEe3UTbI 3230 5* 0.70338 |0.513078 8.6
19 3—90 5* 0.70342 |0.513069 8.4

1 2 3 cpenHee
(n=3)
Sl 0.11 0.15 0.08] 0.11
Tl 1.32 1.19 269] 1.73
AL 6.32 6.2| 12.85] 8.46
FE2 30.15| 29.73| 33.09] 30.99
FE3 50.36| 50.78 53.9] 51.68
MN 0.33 0.37 0.38] 0.36
MG 2.3 2.63 258] 250
CA 0.05 0.01 0.22] 0.09
NA 0.22 0 o] 0.07
K 0 0 0 0
CR 10.36| 10.78 0.04] 7.06
SUM| 10152| 101.84] 105.83] 103.06
KonuuyectBo noHoB B nepecyeTte Ha 32 (0)
Sl 0.0315| 0.0428| 0.0214] 00319
T 0.2844| 0.2551| 0.5399
0.3598
AL 2.1341 2.0830 4.0424] 27532
FE2 | 7.2229] 7.0878] 7.3859] 72322
FE3 | 10.8570| 10.8918| 10.8265| 10.8584
MN | 0.0801| 0.0893| 0.0859] 00851
MG | 09823 1.1176] 1.0266] 10422
CA | 0.0153] 0.0031] 0.0629] 00271
NA | o0.1222] 0.0000] 0.0000] @407
K 0.0000[ 0.0000[ 0.0000] g o000
CR 2.3466| 2.4295| 0.0084| 15948
SUM | 24.0764| 24.0000| 23.9999| 24 0254
FIFM 88.03| 86.38 87.8| 87.40

)* no ganHbim T.I'. Yypukoson / 40 /

50 %y mo manHbBIM aBTOpa
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KoHueHTpauumn P33 1 HeKOTOpbIX APYrux arneMeHToB B nopogax B. [.Nnockum (r/1) Tabnuua 2.12.

BynkaH Ne o6p. nopopaa La|Ce|Nd|Sm|Eu|Gd|Tb|Dy|Tm [ Yb |Lu | U | Th | Hf | Ta|Ba|Cs |Rb | Co | Cr | Nj|Zn [Sb | Sr | Ti | Zr
1.MNnockuin |J-4408 nnarnoknasoBbIv 16|28 |23|1.5/1.4|3.5|0.9 0.35/2.3|0.3|0.85/1.4|451(0.25({200| 5 |14 |30 |18 |12 |40 | 1 |450|0.46|100
aHgesuT
J-4421/A 2815814012 (2.6/9.5/1.9/12|0.66| 4.3 |0.69(2.15/3.2| 9 |0.6[100[39| 18 | 25|30 | 8 [ 45| 6 |590]| 0.7 |250
100
=
=
a
=
as!
S N 10 —A— J-4408
E{ \/ —A&—J-4421/A
@)
o
o
=
T T T T T T T T 1
La Ce Nd Sm Eu Gd Th Dy Tm Yb

Puc. 2.3 Xapaktep pacnpegeneHus P30 B aHaesuTax B. danbHuii [Nnockun.
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3. ByJIKaH KarouyeBckoH. Koopauuatst 56°11” c.mr., 160°47” B AKTHBHO-IEICTBYIOIMIA CTPATOBYIIKAH BBICOTOM 4750 M, Ha CKIIOHAX
KOHyCa MHOTOYHCJIEHHBIE TTOOOYHBIE KOHYCHI. Bynkan manTuiiHoro nutanus. CocTaB MpOAYKTOB M3BEP)KEHHH: MarHe3HWallbHbIC U TIIMHO3EMHUCTHIC
0a3abThl, INTIMHO3EMHUCThIE 0a3aIbTHI U TUIArHOKIIa3 IByTHpPOKCceHoBbIe anae3uTsl | u |l Tumnos.

Xumunueckum coctaB nopon B. KnoueBckon Tabnuua 3.0.
[KomnoHenTs! 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
SiO; 52.63 53.00 53.08 53.10 53.13 53.18 53.24 53.45 54.00 54.50 56.50 57.00 57.00 57.06 57.83 60.92 63.36
TiO, 1.04 1.12 1.13 1.14 1.13 1.14 1.13 0.99 0.90 0.97 0.83 0.81 0.90 2.02 1.38 0.64 0.62
Al>O3 18.19 16.63 17.05 17.20 17.36] 17.38 17.44 17.03] 17.60] 17.40 15.60 16.17 15.55] 15.77 17.59 15.30, 16.02
Fe;03 3.62 4.22 3.24 3.99 3.79 3.58 3.92 4.10 3.80 3.75 3.62 3.50 4.20 3.49 2.20 4.77 2.69
FeO 5.44 5.52 6.05 5.19 5.47| 5.5]] 5.03 5.52 5.00 5.00 5.81] 5.25 4.52 5.59 4.84 1.82 3.08
MnO 0.14 0.19 0.19 0.17] 0.16 0.16 0.16) 0.16) 0.20] 0.17] 0.14 0.17] 0.16) 0.19 0.10 0.14 0.11]
MgO 4.82 5.89 5.64 5.29 5.19 5.32 5.32 5.27 5.62 5.05 5.75 4.90 5.40 3.51 2.12 4.68] 2.84
CaO 9.34 8.63 8.81] 8.94 9.01] 9.00 8.92 8.06 8.40 8.15 7.32 7.32 7.46 6.39 7.16 6.84 5.94
Na,O 3.69 3.5]] 3.36 3.64 3.57| 3.60 3.72 3.41] 3.15 3.55 3.25 3.55 3.50 3.33 4.29 3.15 3.37]
K20 1.04] 1.19 1.14 1.21 1.20 1.21 1.20] 1.10] 0.95 0.85 1.03] 0.92 0.92 2.00 1.56] 0.87] 1.54]
P20s 0.15 0.16 0.18 0.17] 0.17 0.17 0.18 0.30 0.28 0.35 0.32 0.35 0.35 0.33 0.63 0.21 0.17
H,O 0.28 0.09 0.20 0.35 0.35 0.32 0.33 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.02
H,O" 0.00 0.24 0.22 0.00] 0.00 0.00 0.00 0.27] 0.00 0.00 0.00 0.00 0.00 0.11] 0.30
SUM 100.40, 100.39] 100.28 100.39] 100.52] 100.58 100.58 99.82 99.90 99.74) 100.17 99.94 99.96 99.79 99.70 99.66 99.74
FeO'/MgO 1.81 1.59 1.60 1.66 1.71] 1.64 1.61 1.75] 1.50 1.66 1.58 1.71 1.54] 2.49 3.22 1.31 1.94
LI 12.21 12.60 12.87 12.76 13.10] 12.00 12.25 12.50 14.00] 11.00] 12.00 13.00 13.00, 13.00] 12.00]
RB 10.49 13.20 13.73 11.92 12.16 11.43 10.00 11.60 10.00] 10.00] 10.00 10.00 10.00] 10.00] 30.00]
CS 1.36 1.53 1.20, 1.44] 1.36 1.30 1.40 1.25] 1.20] 1.30] 1.20, 1.40] 1.40] 1.50] 1.50]
Vv 202.86) 205.000 213.33] 198.00, 216.00, 220.00, 215.000 235.000 360.000 300.000 250.00 330.00 330.00 330.00 300.00
CO 18.43 21.25 21.00 19.80, 19.20, 16.86 13.00 21.50 21.00 16.00] 21.00 18.00 20.00 18.00] 40.00
NI 41.43 65.90 62.33 54.00 50.00] 58.57| 49.50 48.00 38.00 27.00 39.00 25.00 30.00 25.00 21.00
CR 52.57| 49.25 40.67| 46.40 42.40 43.43 48.50 51.50 58.00 54.00] 75.00 48.00 50.00 49.00 40.00
BA 228.57| 297.50, 330.00, 230.00 212.00 157.14 202.50 775.000 800.00, 1600.00) 180.000 500.00 600.00] 300.00 400.00
SR 444.29] 547.50, 686.67] 396.000 352.000 542.29] 555.000 825.000 900.00 1800.00] 280.00] 500.00] 500.00 500.00 600.00
PB 7.17] 6.25 7.07 7.38 7.68 7.69 7.10 5.60 3.70 5.00] 5.80 4.80 4.90 5.00] 5.00]
MO 1.06 1.13 1.17] 1.16 1.20] 1.54 1.18] 1.35] 1.20] 1.50] 1.10 1.30] 1.40] 1.30] 1.50]
ZN 66.86) 60.75] 55.33 66.60] 66.20] 70.86] 79.00 59.00 63.00 76.00] 76.00 82.00 84.00 82.00 84.00
CU 87.14 75.25 79.33 82.40 86.80 92.43 82.50 94.000 120.00, 110.00 84.000 120.000 160.00 180.00 160.00
MpumeyaHue.

M3BepxxeHne 1974 r., KO-3 cknoHbl koHyca. NMnarMoknasoBblie 6asanbThl: 1 - (Cp. 13 7aH.) NMnarnoknasoBbie aHAe3UTO-6a3anbThbl: 2 (Cp. 134 aH.),

3(cp.u3 daH.), 4,5(cp. u3 5 aH.),6, 7 (cp. 3 4), 8 (cp. u3 2 aH.) JllaBoBble NOTOKM CTapbIX U3BEPXKEHUA Ha BbicoTe 2600 M nnarMoknasoBble aHae3nTo-6a3anbTbl:
9 - 06p. J-4220, 10 - 06p. J-4223, 11 - 06p.J-4223/1. NMnarnoknasoBble aHAE3UTbI: 12 - 06p.J-4224, 13 - 06p.J-4222, 14 - 06p.J422/1, 15 - 06p. J-4221
lMnarnoknasoBble aHOE3UTbl HKHUX TOPU3OHTOB CeBEPHbIX CKNOHOB (13 konnekuun N.T.KupcaHosa ):16-06p. J-4215, 17- 06p.4216.
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Fe0*/MgO

0

il
0 49 50 51 52 53 54 55 5 57 58 59 60 61 62 63 64
Puc. 3.1 Cuctematnka nopog B. Kntouesckon Ha gmnarpamme FeO*/MgO-SiO2 Si02

*- no gaHHeim T.I. Yypukoson, Tab. 3.11
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Tabnuua 3.1.

XMMM4eCcKMn cocTtaB sigep NnaruoknasoB B aHAe3uTax
B. KnroueBckomn (o6paseu 1-4221)

Tabnuua 3.2.

XumMun4ecknn coctaB KpaeBblX 30H 30HaNbHbIX
nnaruvoknasoB B. KnroueBckon (obpaseu 1-4221)

1 2 3 4 5 6 7 8 9 cpenHee
(n=9)
Sl 51.61| 51.52| 52.07| 52.15| 53.63] 52.13| 52.97| 53.21| 50.96] 52.25
Tl 0.01] 005 003 001 004 004 004 0.02] 002 0.03
AL 30.63| 30.66| 29.98| 29.97| 28.76] 29.75| 29.25| 28.74| 31.05| 29.87
FE 068/ 065/ 063 065 068/ 077 061 062 067] 0.66
MN 0.01| 0.01| 0.01| 0.04] 0.02 o/ o001 005 003 002
MG 0.06| 0.08/ 0.03] 0.08] 0.01| 006/ 006/ 0.09 0.06] 0.06
CA | 1347 13.61| 1298 12.71| 11.87| 12.67| 12.08] 11.7| 14.02] 12.79
NA 378/ 3.77| 3.96| 395 433] 392 438 432 335 3.97
K 0.25| 0.21| 0.26| 026 032 037/ 029/ 032 018 0.27
CR 0 0 0 0 o 0.1 o 0.02 0 0
SUM | 1005 100.56] 99.95| 99.82| 99.66| 99.72| 99.69| 99.09| 100.34] 99.93
KonuuyectBO noHoB B nepecyete 8 (0)
S| | 2.3416| 2.3372| 2.3709| 2.3755| 2.4391| 2.3793| 2.4116| 2.4335| 2.3178] 2.3785
TI | 0.0004| 0.0016] 0.0011] 0.0003| 0.0014| 0.0013| 0.0015| 0.0007| 0.0006] 0.0010
AL | 1.6379] 1.6391| 1.6089| 1.6093| 1.5417| 1.6005| 1.5698| 1.5490| 1.6641| 1.6023
FE | 0.0258| 0.0245| 0.0242| 0.0249| 0.0258| 0.0292| 0.0231| 0.0238| 0.0253| 0.0252
MN | 0.0004| 0.0005| 0.0003| 0.0014| 0.0006| 0.0000| 0.0002| 0.0020| 0.0011] 0.0007
MG | 0.0038| 0.0051| 0.0018| 0.0057| 0.0008| 0.0039| 0.0043| 0.0063| 0.0042] 0.0040
CA | 0.6550] 0.6615| 0.6334| 0.6202| 0.5786| 0.6195| 0.5893| 0.5734| 0.6833| 0.6238
NA | 0.3328| 0.3313| 0.3497| 0.3485| 0.3814| 0.3470| 0.3867| 0.3834| 0.2950] 0.3506
K | 0.0145| 0.0120| 0.0154| 0.0152| 0.0186| 0.0217| 0.0167| 0.0185| 0.0102] 0.0159
CR | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000| 0.0005| 0.0000| 0.0008| 0.0000] 0.0001
SUM | 5.0122| 5.0128| 5.0057| 5.0010| 4.9880| 5.0029| 5.0032| 4.9914| 5.0016] 5.0021
FIFM| 87.43| 83.01| 93.01| 82.21| 97.11| 88.3] 84.4| 805 86.22] 86.91
AB 33.2| 3297| 35.02| 3542 3898 35.11| 38.95 39.31| 29.84| 35.42
ORT 145 119 154 155 1.9 22| 168 1.9] 103 16
AN | 6535 65.83] 63.43| 63.04] 59.13| 62.69] 59.37| 58.79| 69.12] 62.97

1 2 3 4 5 cpeaHee
(n=5)
Sl 51.71] 51.97] 56.61] 51.37] 53.07] 52.95
Tl 0.04 002] o008 003 002 0.04
AL 30.61] 30.67] 2755 30.8] 29.87] 299
FE 071 0771 084 073 063] 0.73
MN 0.02] 0.02] 0.01] 0.01] 0.03] 0.02
MG 0.05] 0.04] 0.04 0.1] 0.03] 0.05
CA 13.29] 13.32] 10.27] 14.071 126] 12.71
NA 365 3.61] 4.81 34] 399 3.89
K 021] 023 o062] 028 029 0.33
CR 0.01] 0.06 0 o] o0.01] o002
SUM T 100.29] 100.71) 100.83] 100.79] 100.54] 100.63
KonuuyectBo noHoB B nepecyete 8 (0)
SI | 2.3478] 2.3501] 2.5316| 2.3276] 2.3966| 2.3907
TI | 0.0013| 0.0007] 0.0027] 0.0009] 0.0008|] 0.0013
AL | 1.6377] 1.6348] 1.4519] 1.6445| 1.5897] 1.5917
FE | 0.0266] 0.0293] 0.0315] 0.0278] 0.0238] 0.0278
MN | 0.0006] 0.0007] 0.0003] 0.0004] 0.0013] 0.0007
MG | 0.0035] 0.0026] 0.0028] 0.0067| 0.0019] 0.0035
CA | o0.6464] 0.6453] 0.4920] 0.6829] 0.6097] 0.6153
NA | 0.3213] 0.3163| 0.4171] 0.2991] 0.3494] 0.3406
K | 0.0124] 0.0131] 0.0355] 0.0163] 0.0166] 0.0188
CR | 0.0005] 0.0021] 0.0001] 0.0000] 0.0003] 0.0006
SuM | 4.9981| 4.9950] 4.9655| 5.0062| 4.9901] 4.9910
FIFM| 88.46] 92.13] 91.99] 80.72 93] 89.26
AB 32.78] 32.45] 44.16] 29.96] 35.81] 35.03
ORT 1271 135 375 1.63 17] 1904
AN 65.95] 66.2] 52.09] 68.41] 62.49] 63.03
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Xumunyeckum cocrtaB (Bec,%) n cogepxaHme MUKpoanieMeHTOB (I/T) B nnarMoknasax
MeransnarnocupoBbix 6a3anbTOB.

Nen.n. 1 2 3 4 5 6 7 8
w
1-4044 | A-134 | 1-4044/1 | 1-4044/2 | 1-4044/3 JA-100/1] A-100 | A-102
KomnoHeHTbI

SiO; 50.50 54.25 52.00 52.00 53.70] 54.00] 53.90] 58.00
TiO, 0.20 0.11 0.14 0.14 H/O 0.10 0.14 0.04
Al203 30.00 27.10 28.30 28.30 28.63] 27.00] 28.45] 26.50
Fe,03 0.75 0.98 1.23 1.23 0.24 0.65 1.28 0.23
FeO 0.72 0.24 0.40 0.40 0.47 0.45 0.60 0.15
MnO 0.06 0.04 0.06 0.06 H/O 0.04 0.06 0.03

MgO 0.40 0.30 0.70 0.70 H/O 0.57 0.80] H/o
CaO 12.45 11.35 12.00 12.00 11.58] 12.00] 12.00 9.15
Na,O 4.20 4.64 4.60 4.60 4.15 4.12 4.00 5.20
K20 0.75 0.56 0.66 0.66 0.74 0.43 0.65 0.60
P20s 0.07 0.07 0.07 0.07 0.07 0.07 0.09 0.09
n.n.K. H/O 0.32 0.20 0.20 0.08 0.10
SUM 100.10 99.96 100.36 100.36 99.58] 99.51] 101.97] 100.09
Li 13.60 13.60 13.60 13.00 16.00 8.70 8.70 1.00
Rb 10.20 15.00 10.00 10.00 12.00] 10.00] 10.00fF 10.00
Cs 1.00 1.00 1.00 1.00 1.00 8.80 8.80 9.80
Mn 80.00 80.00 80.00 80.00 60.00] 30.00] 30.00] 90.00
Ti 950.00] 950.00 950.00 950.00 920.00] 850.00] 780.00] 250.00
\% 9.00 8.00 9.00 9.00 8.00 9.00 8.00] 10.00
Co 3.00 2.00 3.00 3.00 3.00 3.00 3.00 1.00
Ni 1.00 1.00 1.00 1.00 4.00 8.00 8.00 3.00
Cr 11.00 12.00 11.00 31.00 11.00] 23.00] 23.00F 10.00
Ba 360.00] 400.00 360.00 360.00 410.00] 100.00] 110.00f 420.00
Sr 1000.00f 1000.00] 1000.00] 1000.00 900.00]1600.00}2500.00] 600.00
Pb 1.00 1.00 1.00 1.00 1.00{ 10.00f 10.00{ 10.00
Mo 0.50 0.40 0.50 0.50 0.50 0.50 0.50 0.50
Zn 30.00 20.00 30.00 30.00 50.00| 30.00{ 30.00f 80.00
Cu 60.00 70.00 60.00 60.00 70.00] 58.00] 75.00] 100.00

MpumeyaHue.

BerHﬂﬂ YacTb TOnLWK:

1-06p.| -4044,
2-06p.A -134,

3-06p.l -4044/,
4-006p.1-4044/2,

5-06p. 1-4044/3.
HwxHaa YacTb Tonwu:
6-06p. A -100/1,
7-06p. A -100,

8-06p. A -102.

Tabnuua 3.3.
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Tabnuua 3.4.

XuMHnyecknm coctaB MUKPONIUTOB
nnarnoknasoB B. KnoyeBckon
(obpaseun 1-4221)

Tabnuuya 3.5.

XumMmunyeckun coctaB sifep KIIMHONUPOKCEHOB
B aHpe3uTax B. KnoueBckon (ob6paseu 1-4221)

Tabnuua 3.6.

XuMunyeckmn coctaB KpaeBbiX 30H
30HaNbHbIX KITMHOMUPOKCEHOB
B. KnroueBckom (o6pasey [-4221)

1 2 cpeaHee 1 2 3 4 5 cpeaHee
(n=2) (n=5)
Sl 56.8 55.49 56.15 SI 51.96] 51.4] 51.79] 52.23] 52.18] 51.91
Tl 0.16 0.11 0.14 Tl 068] 074 0.72 0.7 0.6] 0.69
AL 25.6 26.82 26.21 AL 209 233 216 2171 1751 =21
FE 1.11 0.97 1.04 FE 93] 963 947 93] 937] 941
MN 0 0 0 MN 025] 0.29] 025 0.24 0.3] 0.27
MG 0.08 0.1 0.09 MG | 1508 14.38] 1457 1459 14.88] 14.7
CA 8.99 10.23 9.61 CA | 2038 19.75] 19.94] 20.25| 19.94] 20.05
NA 5.55 5.46 5.51 NA 0.22 01] 031 019 0.23] 021
K 0.85 0.63 0.74 K 0 0 0 0 0 0
CR 0.03 0 0.02 CR 0.03 of o.01 0 o] o0.01
SUM 99.17 99.81 99.49 SUM| 9999 98.62] 99.22] 99.67] 99.25] 99.35
KonuyectBo noHoB B nepecyete Ha 8 (0) KonuuectBo noHoB B nepecueTe Ha 6 (0)
Sl 2.5856] 2.5196 2.5526 SI | 1.9341] 1.9392| 1.9420] 1.9467| 1.9540] 1.9432
TI 0.0055] 0.0038 0.0047 TI | 0.0189] 0.0209] 0.0202] 0.0197] 0.0170] 0.0193
AL 1.3733| 1.4352 1.4043 AL | 0.0915] 0.1037] 0.0957] 0.0955| 0.0772] 0.0927
FE 0.0422] 0.0368 0.0395 FE | 0.2896] 0.3038] 0.2970] 0.2897] 0.2936] 0.2947
MN 0.0001] 0.0001 0.0001 MN | 0.0079] 0.0094] 0.0079] 0.0076] 0.0094] 0.0084
MG 0.0057] 0.0069 0.0063 MG | 0.8367| 0.8086| 0.8142| 0.8106] 0.8306] 0.8201
CA 0.4383] 0.4977 0.4680 CA | 0.8129] 0.7983] 0.8010] 0.8087] 0.7999] 0.8042
NA 0.4902] 0.4803 0.4853 NA | 0.0162] 0.0073| 0.0223] 0.0138| 0.0165] 0.0152
K 0.0496] 0.0362 0.0429 K | o0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
CR 0.0009] 0.0000 0.0005 CR | 0.0008] 0.0000] 0.0003] 0.0001] 0.0000] 0.0002
SUM 4.9914] 5.0166 5.0040 SuM | 4.0086| 3.9912| 4.0006] 3.9924] 3.9982] 3.9982
FIFM 88.19 84.28 86.24 FIFM| 26.23| 27.92| 27.25| 26.84] 26.73] 26.99
AB 50.12 47.35 48.74 WO | 41.75] 4157 41.72] 42.19] 41.37] 41.72
ORT 5.07 3.57 4.32 EN 42.97| 4211 424 4229 42.96] 4255
AN 44.81 49.07 46.94 FS | 15.28] 16.31] 15.88] 1551 15.67] 15.73

1 2 3 4 cpeaHee
(n=4)
Sl 52.18] 51.93] 50.75] 54.16] 52.26
Tl 067] 0.79] 0.77] 036l 065
AL 2.2 22| 2.16 12| 1.94
FE 9.49] 1025 9.91] 18.03] 11.92
MN 0.24] 029 028 0471 0.32
MG 14.7] 14.65| 14.38] 25.11] 17.21
CA | 20.17] 19.95] 1967] 159 15.35
NA 0.12] 0.31] 029] 0.06 0.2
K o] 0.02 0 ol o0.01
CR 0 o] 0.05 of o0.01
SUM | 99.77] 100.39] 98.26] 100.98] 99.85
KonuyectBo noHoB B nepecyete Ha 6 (0)
SI | 1.9441] 1.9316]1.9289] 1.9616| 1.9416
TI | o0.0188] 0.0222] 0.0219] 0.0098] 0.0182
AL |0.0064] 0.0963] 0.0970] 0.0512] 0.0852
FE [0.2956] 0.3190] 0.3149] 0.5462] 0.3689
MN | o0.0076] 0.0093] 0.0091] 0.0145] 0.0101
MG | 0.8166] 0.8121] 0.8145] 1.3555] 0.9497
CA ]0.8052] 0.7953] 0.8012] 0.0615| 0.6158
NA [ 0.0084] 0.0224] 0.0214] 0.0045] 0.0142
K | o0.0000] 0.0011] 0.0000] 0.0000] 0.0003
CR | 0.0000] 0.0001] 0.0015] 0.0000] 0.0004
SUM [ 3.9927] 4.0094] 4.0104] 4.0048] 4.0043
FIFM| 27.08] 28.79] 28.46| 29.26] 28.4
WO | 41.83] 41.09] 41.31] 3.11] 31.84
EN | 42.42] 41.96] 41.99] 68.54] 4873
FS | 15.75] 16.96] 16.7] 28.35| 19.44
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Tabnuua 3.7.

XumMunyecknm coctaB A0ep oOpToONUPOKCEeHOB B aHAe3nTax

B. KnroueBckomn (o6pa3sew 1-4221)

1 2 3 4 5 6 7 cpenHee
(n=7)
Sl 54| 53.82| 53.59| 54.26] 54.34| 53.89] 53.8] 53.96
Tl 0.29| 0.33] 031 0.36] 032 035 032] 0.33
AL 0.78 1.11 1.03 1.08 1.13 1.15 1.18] 1.07
FE 19.2| 18.39| 17.67| 17.89| 17.97| 17.7| 18.18] 18.14
MN 061 039 053] 044 044 041 047 047
MG 24| 24.97| 2475 24.66| 24.69] 2491 255| 24.78
CA 2.01 1.67 1.61 1.63 1.53 1.61 1.56] 1.66
NA 0.09] 0.04] 0.07 o 011 o011 o0.06] 0.07
K 0 0 0 0 0 0 0 0
CR o 006 003 004 ol 0.02 o 002
SUM| 100.98| 100.78| 99.59| 100.36| 100.53| 100.15| 101.07] 100.49
KonuyectBO MoHOB B nepecyeTte Ha 6 (0)
S| | 1.9706| 1.9577| 1.9676| 1.9748| 1.9746| 1.9658| 1.9502| 1.9659
TI | 0.0078] 0.0090] 0.0085] 0.0099| 0.0086| 0.0095| 0.0087] 0.0089
AL | 0.0334| 0.0477| 0.0445| 0.0462| 0.0483| 0.0496| 0.0505] 0.0457
FE | 0.5861| 0.5594| 0.5425| 0.5447| 0.5462| 0.5401| 0.5512] 0.5529
MN | 0.0189] 0.0122] 0.0165| 0.0135| 0.0134| 0.0127] 0.0145] 0.0145
MG | 1.3055| 1.3538| 1.3548| 1.3378| 1.3375| 1.3544| 1.3776] 1.3459
CA | 0.0787| 0.0653| 0.0633| 0.0634| 0.0596| 0.0628| 0.0607] 0.0648
NA | 0.0066| 0.0031| 0.0050| 0.0000| 0.0079| 0.0075| 0.0043| 0.0049
K | 0.0000] 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000] 0.0000
CR | 0.0000| 0.0016| 0.0008| 0.0011| 0.0000| 0.0005| 0.0000] 0.0006
SUM | 4.0076| 4.0098| 4.0035| 3.9914| 3.9961| 4.0029| 4.0177| 4.0041
FIFM| 31.67| 29.69| 29.21| 29.44 29.5| 28.98] 29.11] 29.66
WO 3.96| 3.28 32| 324 305 319 3.03] 3.28
EN 65.63| 68.01| 68.53| 68.28| 68.35| 68.75| 68.75| 68.04
FS 30.41| 28.71| 28.27| 28.49| 28.6| 28.06| 28.23] 28.68

XUMMYECKUN cocTaB 30HaNbHbIX OPTOMNPOKCEHOB

B. KnroueBckomn (o6paseu 1-4221)

Tabnuua 3.8.

1 2 3 4 5 6 7 |cpenHee
(n=7)
SI 53.96] 53.46| 54.31] 53.17| 54.32| 54.14] 54.15| 53.93
Tl 0.32] 0.39 03] 038 0291 029 033 033
AL 1.13 0.86 0.86 1.19 0.98 1.07 1.09] 1.03
FE 17.68| 19.61] 17.66] 19.08] 17.82] 17.51] 18.03] 18.2
MN 0.45 0.5 0.46 0.46 0.44] 047] 0.42] o0.46
MG | 24.48| 2272| 24.83] 23.03] 2492| 2501 2535 24.33
CA 1.64] 2.26 1.96 2.56 1.59 1.58 1.64] 1.89
NA o] 0.06 0.05 o] 002 009 o0.11] 0.05
K ol o0.03 0 0 0 0 0 0
CR 0 ol o003 002 002 002 o] o001
SUM| o99.66] 99.89] 100.46] 99.89] 100.4| 100.18| 101.12| 100.23
KonuyectBo noHoB B nepecyete Ha 6 (0)
sI | 1.9761| 1.9774] 1.9752] 1.9637] 1.9753| 1.9717| 1.9592] 1.9712
TI | 0.0089] 0.0109] 0.0082] 0.0104] 0.0080] 0.0079] 0.0091] 0.0091
AL | 0.0487| 0.0375| 0.0370] 0.0517| 0.0420| 0.0460| 0.0465| 0.0442
FE | 0.5415] 0.6066] 0.5370] 0.5894] 0.5418] 0.5332] 0.5455| 0.5564
MN | 0.0140] 0.0156] 0.0143] 0.0143] 0.0136] 0.0146] 0.0129] 0.0142
MG | 1.3366| 1.2524] 1.3460| 1.2678| 1.3508| 1.3579| 1.3673| 1.3255
CA | 0.0643] 0.0895] 0.0765] 0.1014] 0.0621] 0.0617] 0.0636] 0.0742
NA | 0.0000] 0.0042| 0.0037| 0.0000] 0.0012| 0.0066] 0.0080] 0.0034
K | 0.0000] 0.0013] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0002
CR | 0.0000] 0.0000] 0.0009] 0.0007] 0.0007| 0.0005| 0.0000] 0.0004
sum| 3.9901] 3.9954| 3.9988| 3.9994| 3.9955| 4.0001]| 4.0121] 3.9988
FIFM| 29.36] 33.19] 29.06] 32.26] 29.14] 28.75 29| 30.11
WO 329] 456 388 514 316 3.14 32| 377
EN 68.32] 63.76] 68.19] 64.26] 68.62] 69.02] 68.73| 67.27
FS | 28.39] 3168 27.93] 306| 2822 27.85] 28.07] 28.96
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Tabnuua 3.9. Tabnuua 3.10.

XumMmyeckum coctaB MarHeTUTOB B aHAe3uTax XuMHnyecknn coctaB BYJIKAaHUYECKOro CTekna
B. KnroueBckomn (o6paseu 1-4221) B aHae3uTax B. KnrouyeBckom (o6pasey, [-4221)
1 2 3 4 cpenHee 1 2 3 cpeaHee
(n=4) (n=3)
SI 0.12| 2.03| 106| 0.09] 3.21 SI 66.19 66.13 65.85] 66.06
Tl 19.42| 17.12| 15.31| 13.63] 16.37 Tl 1.39 1.35 1.46 1.4
AL 221 217| 1.93| 3.48] 245 AL 13.43 13.66 1355 13.55
FE 4453| 41.33| 31.89| 39.72| 39.37 FE 6.3 6.35 6.35 6.33
FE3 | 31.59| 32.91| 33.04] 41.29] 34.71 MN 0.08 0.14 0.07 0.1
MN 053] 0.48/ 053 0.35] 0.47 MG 0.79 1.02 0.86 0.89
MG 3.16| 298| 6.37| 3.08] 3.90 CA 2.52 3.43 2.64 2.86
CA 0.05| 0.29] 0.78 01] o031 NA 4.37 4.49 4.59 4.48
NA 0 o 012 ol 0.03 K 4.67 3.15 4.21 4.01
K 0 0 0 ol 0.00 CR 0.05 0.01 0 0.02
CR o/ 002 003 005 0.03 SUM 99.79 99.73 9958 99.7
SUM| 101.61] 99.33] 100.6| 101.79] 100.83 KonuuyectBo uoHoB B nepecuete Ha 8 (0)
Konun4yectBo MoHOB B nepecyeTe Ha 32 (0) Sl 3.0308] 3.0151] 3.0193] 3.0217
SI | 0.0353| 0.5883| 2.7686| 0.0247| 0.8542 Tl 0.0480] 0.0465] 0.0503] 0.0483
TI | 4.1926] 3.7259| 3.0058| 2.9365| 34652 AL 0.7248] 0.7340] 0.7321] 0.7303
AL | 0.7475] 0.7412] 0.5953| 1.1751] 0.8148 FE 0.2412] 0.2423] 0.2436] 0.2424
FE |10.6906[10.0068| 6.9631| 9.5172| 92944 MN 0.0033] 0.0054] 0.0027] 0.0038
FE3 | 6.8241| 7.1695| 6.4921| 8.9013| 73468 MG 0.0536] 0.0691] 0.0590] 0.0606
MN | 0.1286] 0.1182| 0.1180| 0.0837| 1121 CA 0.1235] 0.1674] 0.1296] 0.1402
MG | 1.3518] 1.2841| 2.4776| 1.3156| 16073 NA 0.3884] 0.3973] 0.4085] 0.3981
CA | 0.0142| 0.0891| 0.2184] 0.0293| (878 K 0.2729] 0.1835] 0.2461] 0.2342
NA | 0.0000] 0.0000] 0.0629] 0.0000] 00157 CR 0.0017[ 0.0005] 0.0000] 0.0007
K | 0.0000[ 0.0000] 0.0000] 0.0000] 0 0000 SUM 48882 48611 4.8912] 4.8802
CR 0.0000| 0.0040( 0.0066| 0.0105 0.0053 FIFM 82.01 78.18 80.69 80.29
SUM |23.9847(23.7271(22.7084(23.9939 23.6035 AB 49.49 53.1 52.09 51.56
FIFM| s8g.g9| 88.75| 74.08] 87.95| 84.92 ORT 34.78 24.52 31.38] 30.23
AN 15.73 22.38 16.53] 18.21
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Xumunyeckmm coctaB M KOHUeHTpauua P3O B aHae3uTo-6asanbTrax
B. KntoueBckown, r/tT (no aaHHbIM T.I.Yypukosomn)

KLU-15 [KLU-06 |KLU-07 | KLU-03 | KLU-16 | cpexnee | KLU-12 |KLU-02 | KLU-13 |KLU-14] cpexanee
(n=5) (n=4)
1 2 3 4 5 6 7 8 9
SiO2 53.40 53.50 53.50 53.70, 53.70] 53.56 54.00] 54.20 54.20 54.30] 54.18
TiO2 0.86 0.89 0.84 0.85 0.94 0.88 1.11 1.11] 1.13 1.10 1.11
Al203 14.60| 15.25| 14.59 15.33 15.86] 15.13 18.08 18.13 18.52 17.85] 18.15
Fe203 3.71] 2.53 2.59 2.06) 2.66] 271 2.89 2.58 3.23 3.48 3.05
FeO 4,94 6.25 5.88 6.42 6.13] 5.92 5.61 5.98 5.33 5.20 5.53
MnO 0.17 0.16 0.16 0.16 0.17] 0.16 0.16 0.16 0.16 0.17] 0.16
MgO 8.67 8.33 9.44 8.88 7.32] 853 5.03 5.21] 4.61 494 495
CaO 10.03 9.70 9.59 9.40 9.38] 9.62 8.14 8.24 8.01] 8.18 8.14
Na20 2.74 2.84 2.78 2.89 295 284 3.60 3.62 3.60 3.47 3.57
K20 0.91 0.76 0.74 0.76 0.94 0.82 1.19 1.18 1.20 1.17] 1.19
P205 0.17 0.16 0.15 0.16 0.18] 0.16 0.22 0.22 0.23 0.22 0.22
LOI 0.38 0.31 0.43 0.33 0.30] 0.35 0.40 0.32 0.43 0.22 0.34
SUM 100.58 100.68 100.69] 100.94 100.53] 100.68 100.43] 100.95 100.65/ 100.30] 100.58
FeO'/MgO 0.95] 1.02 0.87 0.93 1.16] 0.99 1.63 1.59 1.79 1.69 1.67
Li 9.8 8.1 8.6 8.3 1090 9.14 13.9 13.2 13.3 13.5] 13.48
Be 0.51 0.48 0.47 0.50 0.55] 0.50 0.66 0.63 0.68 0.71] 0.67
Sc 38 34 36 36 33] 35.40 21 30 27 271 26.25
V 246 245 244 240 255| 246.00 259 260 267 258] 261.00
Cr 431 341 500 426 256] 390.80 31 45 6 33 28.75
Co 40 40 40 37 32 37.80 33 37 30 33] 33.25
Ni 110 107 166 151 93] 125.40 31 39 14 21] 26.25
Zn 77, 81 78 79 85| 80.00 87, 88 88 89] 88.00
Ga 15 16 16 16 191 16.40 18 18 19 18] 18.25
Rb 16 11 12 12 15 13.19 19 18 19 19] 18.78
Sr 333 299 312 324 341] 321.80 397 393 403 374 391.75
Y 18 16 15 15 19] 16.43 22 21 22 23] 22.01
Zr 75 81 77| 81 87| 80.20 104 104 105 107 105.00
Nb 1.3 1.2 1.3 1.2 15 1.30 2.0 1.8 1.9 2.0) 1.93
Cs 0.44] 0.28 0.39 0.42 0.43] 0.39 0.51 0.47 0.48 0.58 0.51
Ba 307 283 280 290 344] 300.80 434 398 428 402 415.50
La 6.80 5.03 5.31 5.41 6.09] 5.73 8.43 7.55 8.20 8.42 8.15
Ce 16.97, 13.01] 13.14] 13.63 15.09] 14.37 21.11] 19.26] 21.31] 21.48] 20.79
Pr 2.71] 2.14 2.13 2.17| 249 2.33 3.39 3.16 3.54 3.61] 3.43
Nd 12.25| 10.24] 10.27| 10.37 11.87] 11.00 15.75] 14.88 15.64 16.75] 15.76
Sm 3.36 2.91 2.99 2.94 3.35] 3.11 414 4.07 4.14 4271 4.16
Eu 1.02 0.94 0.93 0.90 1.06f 0.97 1.27 1.26] 1.29 1.33] 1.29
Gd 3.04 3.0] 2.87 2.89 3.32] 3.03 3.77] 3.75 3.76 3.88 3.79

Tabnuua 3.11.
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KLU-15 |KLU-06|KLU-07| KLU-03 | KLU-16 | cpeanee | KLU-12 |KLU-02 | KLU-13 | KLU-14| cpeanee

(n=5) (n=4)

Er 1.84 1.82 1.73 1.68 199 181 2.36 2.22 2.34 238 233
Tb 0.51 0.48 0.46 0.45 054 0.49 0.63 0.62 0.65 064 0.64
Dy 3.05 3.07 2.91 2.87 342 3.06 3.84 3.82 3.82 4.04 3.88
Ho 0.66 0.64 0.59 0.61 0.71] 0.64 0.82 0.77 0.81 083 081
Tm 0.28 0.27, 0.25 0.26 0.29] 0.27 0.34 0.34 0.36 0.34 035
Yb 1.69 1.67 1.61] 1.61] 194 170 2.15 2.13 2.16 226 2.18
Lu 0.26 0.25 0.24 0.25 029 0.26 0.34 0.34 0.32 0.33] 033
Hf 1.89 1.98 1.86) 1.88 2.04 1.93 2.55 2.49 2.56 257 254
Ta 0.09 0.07, 0.08 0.09 0.090 0.08 0.14 0.09 0.16 0.14 0.13
Tl 0.03 0.03 0.05 0.05 0.13] 0.06 0.07 0.06 0.06 0.05] 0.06
Pb 2.79 2.74 2.79 3.06 3.04 2388 3.39 3.26 3.36 353 339
Th 0.71 0.55 0.59 0.61 0.65 0.62 0.80, 0.77 0.78 0799 0.79
U 0.39 0.40 0.40 0.41 0.42] 0.40 0.49 0.49 0.46 049 0.48

npogosmkeHne Tabn. 3.11.

IIpumeuanue. 1-5- BrICOKO-Marae3ualibHbIC aHIE3UTO-0a3abThl CEBEPHBIX CKIIOHOB BYJIKaHa,; 6-9 - BRICOKO-TIIMHO3EMHCThIC aHIE€3UTO-0a3aIbThI
BEPXHUX FTOPU30HTOB KOHYC.
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3Hauenume Sr¥7/Sr® | Nd™/Nd™* | §'® 0%y 1 *°Pb/*°*Pb B nopoaax B. KnroueBckoit

No Mopoaa MecTo B3SITUSI Neo6p. SrefIsree Nd*/Nd™* | 2Pb/%Ph [§* 0%,
1 Mnarnoknas-nMpoKCceHoBbIN JlaBoBble noTokn Ha CB cknoHax KLU-03 0.703585 +17 | 0.51308 6 18.281
aHae3nTo-6asansT KOHyca ByInKaHa

2 KLU-04 0.703543 +11 | 0.513068 +7 18.285

3 " KLU-06 0.703605 +8 | 0.51307 +6

4 KLU-07 0.703541 +15 | 0.513085 6 18.297

5 KLU-08 0.703534 +12 | 0.513095 +6 18.295

6 KLU-09 0.703527 +14 | 0.513096 +5

7 KLU-10 0.703524 +12 | 0.513121 +6 18.292

8 " KLU-11 0.703499 +13 | 0.513111 +6 18.287

9 KLU-12 0.703664 +14 |0.513102 +6 18.303

10 KLU-13 0.703665 +13 | 0.513094 +5

11 KLU-14 0.703634 +13 | 0.513089 5

12 KLU-15 0.703509 +16 | 0.513109 +7 18.300

13 " KLU-16 0.703536 +12 | 0.513098 +6 18.309

14 [BYyNnMpoKCeHOBbIN aHAEe3nT JlaBoOBbIN NOTOK aHAe3anToB Ha O3 J-4222 +7.6

CKITOHax

15 | MNnarnokna3oB.bli -aHAe3nTo 6asansT N3BepxeHne 19.09.74 J-4213 +7.0
16 [BynnpokceHoBbIN aHAE3NT JlaBOBBI NOTOK aHOE3UTOB J-4224 +7.7
17 Mnarnoknas NMpoKCeHOBbIV JlTaBoBbIN NOTOK aHAe3nToB Ha O3 | J-4220 +7.1

aHpesnTo-6asansT

CKINnoHax

Ne 1-13 - no aaHHbIM T.I Yypukosoit / 40 / 50 0/00 0 TAHHBIM aBTOPA

Tabmuna 3.12.
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KoHueHTpauu P33 B nopogax B. KnrouyeBckowm (r/T)

Tabnuua 3.13.

BynkaH Ne o6p. nopoga | La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
1 KLU-15 aHA.-6as. 6.80 16.97] 2.71 12.25 3.36 1.02 3.04 0.51 3.05 0.66) 1.84 0.28 1.69 0.26
2 KLU-06 5.03 13.01 2.14 10.24 2.91 0.94 3.01 0.48 3.07 0.64 1.82 0.27, 1.67 0.25
3 KLU-07 5.31 13.14 2.13 10.27| 2.99 0.93 2.87 0.46 2.91 0.59 1.73 0.25 1.61 0.24
4 KLU-03 5.41 13.63 2.17, 10.37] 2.94 0.90 2.89 0.45 2.87 0.61 1.68 0.26 1.61 0.25
5 KLU-16 6.09 15.09 2.49 11.87 3.35 1.06 3.32 0.54 3.42 0.71 1.99 0.29 1.94 0.29
6 KLU-12 8.43 21.11 3.39 15.75 4.14 1.27, 3.77 0.63 3.84 0.82 2.36) 0.34 2.15 0.34
7 KLU-02 7.55 19.26 3.16 14.88 4.07 1.26) 3.75 0.62 3.82 0.77 2.22 0.34 2.13 0.34
8 KLU-13 8.20 21.31 3.54 15.64 4.14 1.29 3.76 0.65 3.82 0.81 2.34 0.36 2.16 0.32
9 KLU-14 8.42 21.48 3.6 16.75 4.27 1.33 3.88 0.64 4.04 0.83 2.38 0.34 2.26 0.33

I'Ipumeqal-wle. 1-5- BbICOKO-MarHesuarnbHble 6asanbThbl CEBEPHbIX CKITOHOB BYJIKaHa, 6-9 - BbICOKO-ITIMHO3EMUCTbIE Bas3anbThbl BEPXHUX TOPU3OHTOB KOHYCa.

nopojia/ XOHAPUT

La

Ce

Pr

Nd Sm

Eu

Gd

Tb

Dy

Ho

Er

Tm

Yb

1.00

Lu

100.00

- KLU-15
——KLU-06
—=—KLU-07
- KLU-03
- KLU-16
——KLU-12
—+—KLU-02
—+—KLU-13
——KLU-14

Puc. 3.2 Xapakrep pacnpegeneHus P33 B aHoe3nTo-6a3anbTtax B.Knouesckon.
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4, By.mcaH Kamenb. Koopauuatsr 56° 07 B.u., 160° 45" B.1. Boicota 4575 M. Pa3pymieHHbIil  CcTpaTOBYJIKaH, MAHTUHHOTO MUTAHMUI.

Cocrasn IMPOAYKTOB HSBCP)I(CHHﬁ: OJIMBUH-TIJIAaTr'MOKJIa30BBIC 6333J'IBTBI, IJ1aruoKJia3 IByInMpPOKCCHOBBIC aH,Z[CSI/ITO'6a?>aJ'II>TI)I 1 aHAC3UTHI | Thma.

Xumunyecknm coctaB nopop B. KameHb Tabnwuua 4.0.
KOMnNOHEHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

SiO 51.06| 51.11] 51.36] 51.38] 51.54| 51.72 51.88| 51.900 52.00] 52.15] 52.18 52.20] 52.22| 52.36| 52.50| 53.00, 53.28 53.60] 54.10, 55.05
TiO, 1.43 1.08 1.14 1.05 1.05 0.90 1.000 0.97| 0.95 1.08 1.08 1.04 1.00 1.00, 0.93 0.99 1.05 0.96 0.80 1.32
Al,O3 18.54) 19.78 15.95 18.000 18.04] 18.64 18.70| 17.65] 19.80] 19.92| 19.82 17.09] 19.70, 19.00 19.01] 14.80, 18.18 18.60, 19.25 17.80
Fe,03 2.08 3.68 4.74 3.38 3.34 3.34 3.40, 4.24 3.80 3.77 3.80 3.80 3.80 3.63 3.05 6.40] 3.77| 3.36) 3.74 3.72
FeO 7.11 5.71 6.09 6.70 6.69 6.26) 6.30, 6.06 4.70 4.66 4.70 6.20 4.70 4.80 6.13 2.87 5.48 6.11 3.45 4.23
MnO 0.12 0.20 0.14 0.16 0.18 0.15 0.15 0.15 0.16 0.26 0.16 0.16 0.16 0.16] 0.15 0.20 0.16 0.16 0.21 0.12
MgO 3.72 5.49 7.08 4.95 4.85 4.86) 5.21] 4.94 5.00 4.10 5.00 5.08 5.10 5.45 5.07 8.35 4.79 4.85] 5.45 3.26
CaO 8.05 8.79 9.95 8.80 9.67 9.69 9.60| 8.90 9.83 9.64 9.700 9.15 9.20 9.15] 8.42 9.06 9.12 8.32 9.26 5.41
Na,O 4.10 3.42 3.18 3.53 3.63 3.12 2.49 3.35 3.00 2.98 2.78 3.81] 3.29 2.89 3.40 3.90 3.16 3.44 3.10 3.5]]
K,0 1.26 0.79 0.74 0.86 0.60 0.78 0.60, 1.10 0.84 0.75 0.96 1.14 1.37 0.97| 1.00 0.78 0.98 0.98 0.93 1.94
P,0s 0.64 0.00 0.00 0.25 0.21 0.21 0.21] 0.00 0.23 0.23 0.23] 0.23 0.23 0.23 0.24 0.34 0.19

H2O 0.00 0.24 0.00 0.00 0.00 0.00 0.00f 0.00 0.00 0.00 0.000 0.000 0.00 0.00 0.000 0.28 0.06 0.00 1.36
H,O" 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.36) 0.00 1.51
n.n.n. 0.94

SUM 99.05 100.29 100.37| 99.06] 99.80, 99.67| 99.54f 99.30| 100.31] 99.54| 100.41] 99.90 100.77] 99.64| 99.66| 100.59| 100.59 100.80] 100.48 99.23

FeO /MgO 2.41 1.64 1.46) 1.97 2.00 1.91 1.80, 2.00 1.62 1.96 1.62 1.89 1.59 1.48] 1.75 1.03 1.85 1.88 1.25 2.32

Li 12.00 13.000 15.00, 12.00] 12.00 15.000 19.00, 18.00] 13.00, 16.00| 11.00 9.00 20.00 19.00

Rb 20.00 12.00, 21.00] 20.00| 12.00 17.000 13.00f 21.000 17.00f 20.00, 17.00 10.00, 17.00 15.00]

Cs 1.20 1.50 1.70 1.20) 1.50 2.00 3.70 4.00 2.20 2.00 2.20 1.80) 3.60 8.90

\Y 300.00 300.00] 350.00 220.00 270.00 260.00| 200.00] 800.00; 400.00 180.00; 350.00 400.00| 470.00 270.00|

Co 18.00 30.00f 35.00 30.00 35.00 34.000 30.000 10.00, 35.00, 11.00, 30.00 19.00| 19.00 25.00

Ni 20.00 68.00] 25.000 24.00 35.00 12.000 10.00] 12.00] 14.00, 15.00| 12.00 66.00] 21.00 22.00

Cr 60.00 30.000 20.00] 21.00 21.00 10.00, 60.00f 10.00f 21.00] 18.00, 10.00 30.00 18.00 10.00]

Ba 620.00 550.00] 370.00 450.00 300.00| 600.00| 600.00] 100.00; 500.00 500.00; 550.00 260.00] 550.00 400.00]

Sr 800.00 600.00] 450.00[ 600.00 670.00 900.00] 700.00] 500.00; 600.00 900.00; 800.00 560.00] 800.00 1000.00

Pb 7.00 1.00 4.00 3.00 3.00 2.00 1.70 1.000 4.000 7.00 5.00 9.20 5.00 6.00

Mo 1.40 1.20 1.20 1.00 1.40 1.20 2.00 2.00 1.000 2.20 1.00 1.20 1.80 1.00

Zn 50.00 65.000 70.00, 70.00 90.00 50.000 50.00, 30.00] 70.00, 30.00] 70.00 80.00 46.00 60.00

Cu 100.00 50.00, 60.00] 100.00 160.00 90.000 80.00, 10.00] 70.00, 50.00] 60.00 60.00 110.00 70.00

MpumeyaHue.

OnuBMH-NNarnoknasoBble 6a3anbTbl: 1- 00p. |- 4048, ocHOBaHWe NOCTPONKN; 2 — obp. 683 /34 /; 3 — 06p. 688/ 34 /; 4 — 06p. A-266, cpeaHNEe TOPU3OHTHI

nocTpowku; 5- 0bp. A- 139, cpegHue ropmsoHTbl; 6- 06p. A- 163, Bbiwe T.K. A- 139; 7-06p. A-225, BEpXHME rOPU3OHTbLI TaBOBOW TOSLWW B CPEOHEN YacTun
NnocTpowiku; 8- 0bp. 696; 9 - 14, 06p. A- 216, A- 216/1, A- 223, A- 140, A- 208, A- 138, 15- 0b6p. 718 / 34 /, BEpXHME TOPUIOHThLI MOCTPOWKM.
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npodosmkeHne t1abn.4.0.

KomMnoHeHTbl 21 22 23 24 25 26 27
SiO, 55.400 56.300 57.48/ 57.76/ 58.10, 58.18 59.72
TiO, 1.00 1.05 0.85 1.40 0.85 0.92 0.68
Al,O3 17.78 17.75 19.63 17.38 19.41] 19.300 19.50
Fe,O4 3.87 3.80 2.55 2.26 1.53 1.72 2.33
FeO 4.34] 4.30 4.48 5.32 5.10 6.10 4.26
MnO 0.20 0.22 0.19 0.13 0.18 0.16 0.05
MgO 4.62 4.00 2.72 2.33 2.76 2.75 2.69
Ccao 8.76 8.20 7.17 5.61 7.66 7.80 6.04
Na,O 3.85 3.65 3.80 4.05 3.80 3.61 4.21
K,0O 0.98 0.90 1.14 2.95 1.14 1.18 0.99
P,0Os 0.20 0.24 0.24 0.26 0.26 0.25
H,O 0.00 0.00 0.10 0.04] 0.05 0.07 0.00
H,O" 0.00 0.00 0.42 0.39 0.10 0.10 0.13
n.n.n.

SuM 101.00, 100.41 100.77| 99.62 100.94| 102.15 100.85
FeO*/MgO 1.69 1.93 2.49 3.16 2.35 2.78 2.36
Li 16.00, 15.00, 18.00 18.000 18.000 18.00
Rb 20.000 18.000 15.00 20.000 22.000 15.00
Cs 3.50 2.00 1.10 1.50 1.50 1.50
\Y/ 190.00, 350.00| 160.00 150.00, 150.00; 150.00
Co 27.000 18.000 20.00 20.000 20.00, 20.00
Ni 24.000 20.000 10.00 10.000 10.000 10.00
Cr 25.000 60.000 30.00 30.000 30.00, 30.00
Ba 600.00, 320.00, 200.00 200.00, 200.00; 200.00
Sr 800.00, 520.00, 500.00 500.00, 500.00, 500.00
Pb 5.00 4.00 2.00 1.00 1.00 1.00
Mo 1.90 0.90 1.50 1.50 1.50 1.50
Zn 35.000 50.000 60.00 60.000 60.000 60.00
Cu 170.000 80.00| 60.00 50.000 50.00, 60.00

w
4

FeO*/MgO

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

Puc. 4.1 Cucremaruka nopoa B. Kamens Ha guarpamme FeO*/MgO-SiO,

[ABynupokceHoBble aHAe3UTo-6a3anbTbl: 16-18, 06p. A- 200, |- 4093, 743/ 34/,

HWXXHME FOPU3OHTbI MOCTPONKK; 19- 06p. A- 199, BEpXHME FOPU3OHTLI NOCTPONiKkK; 20 - 22,
06p. 765, I- 4049, |- 4049/1.
OBynupokceHoBbIe aHAEe3UTbI: 23 -26, 06p. E- 139/64, 797 / 34 /, E- 140/64, |- 4048/4, BepXHWNE rOPU3OHTHI.
PoroBoo6mMaHKOBble aHAe3unTbl: 27- 00p. 822/ 34 /.
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Tabnuua 4.1.

XuMun4yeckum coctaBs OJIMBUHOB
B 6a3anbTtax B. KameHb (06pasey A-225/2)

Tabnuua 4.2.

XMnyeckum coctas nraruoknasoB

B 6a3anbTtax B. KameHb
(obpa3seu A-225/2)

Tabnuua 4.3.

X1MMMYecKnm coctaB OpToO-
NUPOKCEHOB B 6asanbTax
B. KameHb (o6pasen A-225/2)

1 2 3 4 5 6 cpenHee

(n=6) 1 2 cpeaHee

(n=2)
Sl 38.12| 38.02| 35.38| 38.64| 39.18[ 39.05] 38.07 Sl 52.69 56.69 54.69
Tl 0l 005 004 001 0| 0.02] 0.02 Tl 0.11 0.07 0.09
AL 0 0| 0.02 0 0| 0.06] o0.01 AL 29.76] 26.85| 28.31
FE 24.02| 25.77| 37.89] 19.14] 17.79 19.9] 24.09 FE 0.92 0.85 0.89
MN 029] 033 066 021 025 0.32] 034 MN 0.05 0 0.03
MG | 37.16| 35.34| 26.21| 41.4] 43.68| 39.58] 37.23 MG 0.21 0.07 0.14
CA 012 047/ o047/ o011 012 o0.17] 0.4 CA 13.18 9.63 11.41
NA 0.03 0 0 0| 0.02] 0.04 0.02 NA 4.24 6.02 5.13
K 0 0 0 0 0 0 0 K 0.12 0.41 0.27
CR 0 ol 0.06 o 0.06 ol 0.02 CR 0.05 0.08 0.07
SUM| 99.74| 99.68 100.43] 99.51| 101.1] 99.14] 99.93 SUM 101.33] 100.67 101
Konuuecteo noHos B nepecete Ha 4(0) KonuuecTBo MOHOB B nepecyete Ha 8 (0)
Sl 1.0023| 1.0083( 0.9936| 0.9951| 0.9870( 1.0118] 0.9997 Sl 2.3726 25437 2.4582
TI 0.0000( 0.0011| 0.0008( 0.0001| 0.0000| 0.0004| 0.0004 TI 0.0037 0.0024 0.0031
AL | 0.0000| 0.0000( 0.0007( 0.0000| 0.0000[ 0.0017] 0.0004 AL 1.5794 1.4201 1.4998
FE | 0.5281| 0.5716| 0.8897| 0.4123| 0.3748| 0.4312| 0.5346 FE 0.0348 0.0321 0.0335
MN | 0.0064| 0.0073| 0.0158| 0.0047| 0.0054( 0.0071| 0.0078 MN 0.0019 0.0000 0.0010
MG | 1.4566| 1.3972| 1.0972| 1.5892| 1.6400| 1.5287| 1.4515 MG 0.0138 0.0045 0.0092
CA | 0.0033| 0.0049| 0.0051| 0.0031| 0.0032( 0.0046| 0.0040 CA 0.6359 0.4631 0.5495
NA | 0.0016| 0.0000| 0.0000( 0.0000( 0.0010| 0.0021] 0.0008 NA 0.3702 0.5234 0.4468
K 0.0000( 0.0000| 0.0000( 0.0000| 0.0000| 0.0000f 0.0000 K 0.0071 0.0234 0.0153
CR 0.0000| 0.0000( 0.0014| 0.0000| 0.0012| 0.0001] 0.0005 CR 0.0018 0.0028 0.0023
SUM | 2.9983( 2.9904| 3.0043| 3.0045( 3.0126| 2.9877] 2.9996 SUM 5.0212 5.0155 5.0184
FIFM 26.84 29.3| 45.21| 20.79( 18.82| 22.28] 27.21 FIFM 72.68 87.7 80.19
FO | 7316 707 54.79| 79.21| 81.18| 77.72| 72.79 AB 36.54 51.83 44.19
FA 26.84 29.3| 45.21| 20.79( 18.82| 22.28| 27.21 ORT 0.7 2.32 1.51
AN 62.76 45.86 54.31

1 2 cpenHee
(n=2)
Sl 52.61 51.04] 51.82
Tl 0.71 0.95 0.83
AL 1.86 1.65 1.76
FE 14.91 17.11] 16.01
MN 0.4 0.54 0.47
MG 18.38 14| 16.19
CA 10.57 14.14] 12.36
NA 0.15 0.36 0.26
K 0.01 0.03 0.02
CR 0.03 o] o002
SUM 99.63 98.82] 99.23
KonunuectBo noHoB B nepecyete Ha 6 (0)
SI 1.9572] 1.9298] 1.9435
T 0.0197] 0.0275] 0.0236
AL 0.0815] 0.0749] 0.0782
FE 0.4638| 0.5520] 0.5079
MN 0.0126] 0.0177] 0.0152
MG 1.0191] 0.8045] 0.9118
CA 0.4212] 0.5841] 0.5027
NA 0.0107] 0.0269] 0.0188
K 0.0006] 0.0014] 0.0010
CR 0.0008| 0.0000] 0.0004
SUM 3.9872| 4.0188] 4.0030
F/IFM 31.86 41.46] 36.66
woO 21.98 29.83] 25.01
EN 53.17 41.08] 47.13
FS 24.86 29.09] 26.98
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XuMnyeckmm coctaB KITMHONMUPOKCEHOB B GasanbTtax B.

KameHb (0obpasey A-225/2)

1 2 3 4 5 6 7 8 9 10 cpenHee 11 12 13 cpeaHee
(n=10) (n=2)
Sl 50.46|] 49.69| 48.89 51.8| 50.03] 49.25| 51.46] 50.44| 50.17 51.56] 50.38 49.81] 53.09 53.34] 53.22
Tl 0.5 0.84 1.07 0.56 0.77 0.81 0.38 0.78 0.59 0.51] 0.68 0.99 0.34 0.34] 0.34
AL 3.98 3.33 5.79 1.49 4.37 4.48 4.68 2.7 5.35 2.49] 3.87 3.32 1.46 0.69] 1.08
FE 7.96] 10.14 9.18| 11.41 9.53| 10.59 6.4 10.24 5.94 8.59 9 10.14] 17.65| 17.83] 17.74
MN 0.21 0.28 0.16 0.35 0.17 0.25 0.13 0.35 0.19 0.16] 0.23 0.26 0.46 0.6] 0.53
MG 15.48| 14.39| 13.65| 16.38( 14.37( 13.92| 15.72 14.6] 15.68| 15.64] 14.98 14.47) 21.37 22| 21.69
CA 19.9| 19.28| 19.42] 16.19] 19.03] 19.19( 20.64[ 18.94| 20.95| 19.85] 19.34 19.1 4.53 452] 4.53
NA 0.25 0.18 0.48 0.23 0.26 0.41 0.29 0.07 0.36 0.14] 0.27 0.27 0.02 0.23] 0.13
K 0 0 0 0 0 0 0 0 0.01 0 0 0.02 0.01 0] 0.01
CR 0.09 0.2 0.13 0 0.08 0.04 0.24 0.04 0.24 0.23] 0.13 0.17 0.06 0.15] 0.11
SUM 98.83] 98.33] 98.77| 98.41| 98.61[ 98.94| 99.94| 98.16] 99.48] 99.17] 98.86 98.55] 98.99 99.7] 99.35
KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl 1.8886| 1.8896| 1.8423| 1.9558| 1.8851( 1.8648( 1.8902| 1.9171| 1.8551| 1.9261] 1.8915 | 1.8890| 1.9754( 1.9772] 1.9763
TI 0.0142( 0.0240( 0.0303| 0.0159| 0.0218]| 0.0230| 0.0104( 0.0223( 0.0163| 0.0144] 0.0193 | 0.0281] 0.0095| 0.0096| 0.0096
AL | 0.1757| 0.1493| 0.2572| 0.0664( 0.1941( 0.1999| 0.2027| 0.1211] 0.2330| 0.1095] 0.1709 | 0.1486] 0.0640( 0.0303] 0.0472
FE | 0.2492| 0.3225| 0.2894| 0.3602| 0.3003| 0.3353| 0.1967( 0.3256| 0.1837| 0.2684| 0.2831 | 0.3215| 0.5493| 0.5527] 0.5510
MN | 0.0066( 0.0091| 0.0052| 0.0113| 0.0056| 0.0079| 0.0040| 0.0112( 0.0060( 0.0049] 0.0072 | 0.0084| 0.0145| 0.0188] 0.0167
MG | 0.8638| 0.8157| 0.7667| 0.9219| 0.8070| 0.7856( 0.8606( 0.8271| 0.8639| 0.8708| 0.8383 | 0.8182] 1.1855( 1.2153| 1.2004
CA | 0.7980| 0.7856| 0.7839| 0.6550| 0.7683| 0.7786( 0.8123( 0.7711| 0.8300| 0.7947| 0.7778 | 0.7763| 0.1808| 0.1794] 0.1801
NA | 0.0181| 0.0135( 0.0351( 0.0166| 0.0193| 0.0300| 0.0209| 0.0049( 0.0261| 0.0104] 0.0195 | 0.0197| 0.0016| 0.0163] 0.0090
K 0.0000( 0.0000( 0.0000| 0.0000| 0.0000| 0.0000|{ 0.0000{ 0.0000( 0.0006( 0.0000{ 0.0001 | 0.0008] 0.0007| 0.0000f 0.0004
CR | 0.0026| 0.0059| 0.0039| 0.0000| 0.0025| 0.0011( 0.0069( 0.0012| 0.0070| 0.0068] 0.0038 | 0.0052| 0.0016| 0.0043] 0.0030
SUM| 4.0168( 4.0152( 4.0140| 4.0031| 4.0040| 4.0262| 4.0047| 4.0016| 4.0217| 4.0060| 4.0113 | 4.0158] 3.9829| 4.0039] 3.9934
FIFM 22.84 28.9| 27.75| 28.72| 27.48| 30.41| 18.92| 28.94 18] 23.89] 25.59 28.74] 32.23] 31.99] 32.11
WO 41.62| 40.64| 42.48| 33.62| 40.84] 40.82] 43.35| 39.85| 44.06[ 40.99] 40.83 40.34 9.37 9.12) 9.25
EN 45.05 42.2| 41.55| 47.32 42.9] 41.19( 45.93| 42.75| 45.87| 44.91] 43.97 42.52] 6142 61.81] 61.62
FS 13.34| 17.16] 15.96] 19.06] 16.26 18| 10.71 17.41| 10.07 14.1] 15.21 17.14] 29.21| 29.07] 29.14

MpnmeyaHue. 1-10 - BKpanieHHUKM KITMHONMUPOKCEHOB (aHAE3MUTbI); 11- MUKPONUTLI aBrMTOB;
12 - 13 - cybdeHoKpuMcTansbl NMKOHUTA.

Tabnuua 4.4.
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5. By.HRaH be3bIMAHHBIN. Koopauuatsr 56°04° c.m., 160°43 B.1. BricoTa 3amajHoii acTi paspymeHHoro kparepa 2800 M. AKTHBHO
JNCHCTBYIOIINH CTPATOBYJKAaH C 3KCIUIO3UBHO-3(DY3MBHO-IKCTPY3MBHBIM  THIIOM BYJKAHWYCCKOW JIEATEIBHOCTH. ByJkaH MaHTHIHO-KOPOBOTO
nutaHus. CocTaB MPOIYKTOB HM3BEPIKCHUI: TUIArHOKIIa30BbIe 0a3aibThl, aHAE3UTO-0a3abThl, IJIATHOKIIA3 IBYITUPOKCEHOBBIC aHIE3UTHI, IIaruoKiIas-
pOTroBOOOMAaHKOBBIC aHAe3UTHI || THMIA, MTalUTHI, PUOTHUTHI.

Xumunyeckum coctaB nopop B. be3bIMAHHbIN Tabmuna 5.0.
KoMnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
SiO, 52.10| 52.20( 52.35| 52.30| 53.66| 54.12| 54.26( 54.35| 54.36| 54.36( 54.52| 54.70| 54.77| 54.79| 54.80( 54.80| 54.98| 55.28( 55.34| 55.39
TiO; 0.62( 1.13] 0.63] 0.93| 0.90| 0.70 0.60{ 0.96) 0.57( 0.77f 0.72] 0.93[ 0.70f 0.72| 0.75 0.49| 0.77] 0.98( 0.78] 0.87
Al;O3 20.36| 17.54( 17.64| 17.70|18.73 | 19.18| 18.69| 17.43| 17.61| 17.45( 17.39| 17.13| 19.18( 19.00| 19.20| 19.21| 19.17| 17.44| 17.11| 19.74
Fe O3 3.72 3.00| 4.00| 4.00( 7.20| 1.77| 2.18[ 4.50| 2.56( 2.69| 2.00] 1.96( 1.77] 1.85| 1.70f 4.26| 2.43| 2.10( 2.28| 6.56
FeO 5.89| 6.43| 6.73| 4.43( 265| 3.81| 6.03] 4.02 557 5.69| 5.06| 597 3.81| 4.05 3.80 3.87| 4.65| 5.87| 5.86| 2.84
MnO 0.13( 0.17| 0.11} o0.17( 0.16| 0.11| o0.17{ 0.16f 0.19( 0.15| 0.15 0.17( 0.11| 0.12] 0.15( 0.17] 0.12| 0.08( 0.21] 0.21
MgO 3.73| 4.78| 4.08| 5.78| 3.15| 3.58| 5.16| 4.59| 5.82| 5.60| 7.68| 5.44 3.50| 3.45| 3.70f 3.15| 2.34| 5.17( 4.95| 3.08
CaO 8.34( 8.75| 8.55| 8.05[ 8.00| 9.65| 8.21f 9.25| 8.32| 8.83] 8.01] 8.84 9.65| 9.05| 9.15( 7.93|] 8.12| 8.32( 8.20| 7.45
Na,O 2.96| 3.60[ 3.40/ 3.06 3.46| 3.83] 3.04 3.58 297 3.01f 3.01] 295/ 3.50f 3.95 3.60[ 3.66| 3.26] 3.07( 2.99| 3.26
K20 0.84| 1.67( 1.60| 1.70( 0.86| 1.08 1.20| 1.16| 1.24| 1.20| 1.25| 1.14| 255 2.05| 245/ 1.29| 257 1.25| 1.25| 0.84
P20s 0.23( 0.29] 0.20] 0.25 0.33] 0.26 0.23( 0.18] 0.23] 0.22| 0.22| 0.21| 0.23] 0.27| 0.14 0.36| 0.26
H,O 0.30f{ 0.00f 0.00| 0.00 0.00f 0.22 0.20f 0.08] 0.15 0.28| 0.00/ 0.00f 0.00{ 0.37 0.30f 0.23] 0.08
H.O" 0.40( 0.00| 0.00] 0.00f 1.50| 0.00( 0.37 0.08/ 0.18( 0.19 0.00| 0.00( 0.00| 0.03 0.18] 0.12
n.n.mn. 0.00f{ 0.00| 0.00 0.00 0.25( 0.30] 0.30 1.13 0.15
SUM 99.62( 99.56| 99.29(100.37|100.27| 98.16|100.39(100.00| 99.72(100.19|100.36| 99.73|100.01| 99.54| 99.83| 99.50| 99.68|100.40| 99.58|100.47
FeO'/MgO 248] 1.91] 2.53] 1.08] 2.90] 1.51] 1.55] 1.76] 1.35| 1.45] 0.89] 1.42] 1.54] 1.66] 1.44] 245 292 150, 1.60] 2.84

NMpumeyaHue.

1 — 006p. 1537 - skctpy3uBHbIii kKynoi [Tnotuna / 5 /; 2 - 06p. 1-4512/1 - 6a3ansT, 1aBOBBIM MOTOK HA IOXKHBIX CKJIOHAX APEBHEH MOCTPONKH, MOI0IIBA
notoka; 3 - 0op. 1-4512/2 - GazansT, cpeanssa yacTh moToka; 4 — oop. 1-4512/3 - 6a3zanbt, KPOBJISI TABOBOTO MOTOKA; 5 — 00p. 744 - aHme3uT0-0a3aibT,
[Tnotuna / 34 /; 6 — 06p. 1-133 - IByNMUpPOKCEHOBBIH aHIE3UTO-0a3alIbT, HIKHKAE ropu30HTHI FO-3 yacTu noctpoiiku. 7 — oop. 8-846 -/ 5/,

8 — 00p. 30/6 - Tedpa /5 /; 9 — 06p. 1487 - naiika /5/; 10 — 06p. 1556 - naBa , HaYaIBHBIN TIEPHO aKTUBU3AIKH, B. [Ipa-be3bimstanbrii / 5 /;

11 — o06p. 1486 - o6momku aromeparoBoro Tyda B. [1pa-be3bivsiaubiii / 5 /; 12 — 00p. 1476 — naBa nepuona aktuBu3anuu - b1 /5 /;

13 — 00p. 1-4041/1 - nBYyIMPOKCEHOBBIC aHIC3UTO-0a3aJIbThI, JIABOBBIM MOTOK Ha FOXHBIX CKJIOHAX MTOCTPOMKH, BBIIIE KyMoJia DKCIEAUIHH, TTIOI0NIBA
motoka; 14 — oop. 1-4041/2 - AByUpOKCEHOBBIC aHIE3UTO-0a3aIbThI, CPEIHSS YaCTh MOTOKA,
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npoaomkenne Tadin.5.0.

KomnoHenTbl| 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 13 14 15 16 | 17 | 18 | 19 20
Li 12.00[ 10.00| 10.00 12.00 12.00{ 10.00{ 11.00
Rb 15.00f 12.00| 15.00 25.00 25.00| 26.00f 27.00
Cs 170/ 1.50 1.00 1.50 150 1.70] 1.60
\Y 150.00{ 120.00| 130.00 180.00 300.00| 310.00{ 290.00
Co 16.00  4.50|  8.00 22.00 18.00| 20.00| 30.00
Ni 10.00[ 14.00/  8.00 20.00 20.00{ 25.00{ 30.00
Cr 9.00f 10.00| 10.00 100.00 15.00| 19.00| 18.00
Ba 460.00| 350.00| 360.00 470.00 680.00| 750.00| 820.00
Sr 600.00| 650.00| 650.00 650.00 500.00| 400.00( 400.00
Pb 1.00[ 1.00 1.00 2.00 5.00 1.00] 1.00
Mo 1.40 0.80 0.70 1.40 0.90 0.80 0.50
Zn 70.00| 40.00| 45.00 50.00 45.00, 35.00{ 30.00
Cu 16.00[ 14.00| 12.00 30.00 70.00{ 70.00| 60.00

Ipumeyanue.

15 — 00p. 1-4041/3 - nBynMpOKCEHOBBIC aHAE3UTO-0a3aIbThl, KPOBIIS MOTOKA; 16 — 00p. 1472 - skcTpy3uBHbIid Kynon CTyneHuarsiii 6actiuoH / 5 /;

17 — 00p. 763 - merarmmarnogupoBbIit anae3utTo-6asanst / 34 /; 18 — 06p. 1447 /5 /; 19 — 06p. 1478 /5 /; 20 — 06p. 771 - 1BynUPOKCEHOBBII aHIC3HT,
rOMEOTeHHbIEe BKJIFOUeHMs, Kynosl HoBerii, u3Beprxkerue B Mae 1962 r. / 34 /; 21 — 06p. 1564 - nasa B. IIpa-be3pimsiaubiii / 5 /;

22 — 00p. 773 - poroBOOOMAaHKOBBIN aHIE3UT, IKCTpy3us Kymosa Ne 3 [Tnotuna / 34 /; 23 — 06p. 1-4043 —anae3uro-6a3anst, Kymoa CTyrneHuaThIi
BactuoHn; 24 — 00p. 1-4043/1 — anne3urto-6azanst, kynon Crynenuarsiii bactuon; 25 — 00p. 774 - poroB00OMaHKOBO-TTMPOKCEHOBBII aHIE3HT, KyIIOI
[Tnotuna / 34 /; 26 — 06p. A-158 — anae3uTo-0a3aabThl HXKHUX Topu30HTOB FO-B wactu noctpoiiku; 27 — 00p. 005845 — skcTpy3uBHBINA KyToia p-Ha
ITnotuna / 5/; 28 — 06p. 1484 - naiika B. [Ipa-Besbimsianbiii / 5 /. 29 — 06p. I'-12 - mupoKIacTHUECKHIA TOTOK, H3Bep)keHke 2 aBrycra 1989r. / 7 /;

30 — 00p.777 - poroBOOOMaHKOBO-IUPOKCEHOBBIH aHAEC3UT U3 IKCTPY3UBHOTO Kymosa Ne 4 [Tnotunst / 34 /; 31 —00p. 776 - aHme3uTo-0a3aibT,
aKCTpy3us B paiione kymona Cemio / 34 /; 32 — 00p. 779 - AByNUpPOKCEHOBBII aHE3HT, JTABOBBIN MMOTOK HA 3aIlaJIHOM CKIIOHE ByJjkaHa / 34 /,

33 — 00p. 1-4046 — anne3uTo-0a3anbThl okcTpy3uu [lonenuna; 34 — oop. 30/13 - tedpa / 5/; 35 — 006p. 81017 - /5/; 36 — 06p. B-10 - u3BepxeHue B
okTsi0pe 1984 1./ 7 /; 37 — 06p. 778 - poroB00OMaHKOBO-TIUPOKCCHOBBII aHIE3UT, MOJIOIOH JTaBOBBII MOTOK HA FOTO-BOCTOYHOM CKJIOHE

Bynkana / 34 /; 38 — 06p. B-79 - naBoBbriit motok / 5 /; 39 — 06p. 783 - poroB00OMaHKOBBIN aHIE3UT, SKCTPY3UuBHBIN Kymos Ne 4 / 34 /;

40 — 06p. 1-142 — poroBo0OMaHKOBO-IIUPOKCEHOBBIH aHe3UTO-0a3abT, cpeanue ropu3oHTsl FO-3 yactu moctpoiiku; 41 — 00p. 27/2, tedpa B. [1pa-
besbimsianbiit / 5 /; 42 — 06p. 1590 - aHae3uT MUpOKIacTHIeCKOro moToka uzsepskenust 1979 r. /5 /; 43 — 06p. 1592 — naBoBsIii moTok / 5 /;

44 — o6p. b12 - uzBepkenue B okTsi0pe 1984 ./ 7 /; 45 — 00p.1-143 — ABynupOKCEHOBBIH aHe3UTO-0a3abT, cpeanue ropu3oHTsl FO-B uactu
nocTpoiiku; 46 — o0p. 587, ABYyNMPOKCEHOBBIN aHIE3UT, JTABOBBIN MOTOK, BRIXOSIIHIA U3-110]1 Kymoia Jloxmaroro / 34 /;
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npoaomkenne tadi.5.0.

KomnoHeHTbI 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
SiO; 55.50] 55.50] 55.52| 55.50] 55.53] 55.64] 55.70] 55.70] 55.74] 55.87] 55.88] 56.02] 56.04] 56.05] 56.06] 56.20] 56.21} 56.22
TiO2 0.55 1.20 0.74 0.84 1.20 0.74 0.44 0.85 0.31 0.90 0.83 0.86 0.81 0.81 0.83 0.72 112 0.83
Al>03 17.66] 18.70] 19.43|] 19.40| 18.78] 19.43] 19.56] 17.18] 19.23] 19.24] 17.98] 19.23] 18.16| 15.71] 17.22| 18.45] 17.29] 17.99
Fe,03 2.22 3.19 2.53 2.63 3.19 2.53 2.94 2.81 5.58 3.62 5.72 574 2.22 3.72 2.43 2.54 2.38 5.87
FeO 5.49 4.26 3.84 3.44 4.26 3.84 4.25 5.038 2.30 3.09 3.21 2.02 5.28 5.08 4.74 4.22 5.01 1.81
MnO 0.11 0.15 0.12 0.10 0.15 0.12 0.13 0.19 0.11 0.16 0.16 0.16 0.12 0.17 0.10 0.17 0.18 0.18
MgO 5.51 3.73 2.50 2.70 3.73 2.50 3.34 4.73 3.82 3.20 3.07 3.54 3.22 5.65 4.88 4.95 4.30 4.40
CaO 8.51 6.87 8.40 8.35 6.87 8.40 7.93 8.09 7.26 7.07 7.00 7.49 6.65 8.53 8.81 7.63 7.36 7.28
Na,O 3.02 3.90 3.80 3.50 3.90 3.63 3.85 2.99 3.52 3.81 3.76 3.61 4.22 3.038 3.15 3.15 3.70 3.46
K20 1.25 0.99 2.75 2.55 0.99 2.64 1.66 1.20 1.29 1.28 1.17 1.02 1.16 1.14 1.63 1.24 1.78 1.29
P20s 0.18 0.33 0.30 0.33 0.26 0.34 0.18 0.26 0.16 0.21 0.06 0.23
H.O 0.19 0.46 0.00 0.00 0.46 0.00 0.10 0.33 0.06 0.34 0.12 0.00 0.11 0.25 0.09 0.26
H,O" 0.84 0.00 0.00 0.84 0.00 0.11 0.10 0.24 1.90 1.40 0.18 0.00 0.20 0.27 0.13 0.00
n.n.n. 0.44 0.54 0.00 1.53
SUM 100.19] 99.79] 100.40f 99.85] 99.90] 99.80] 100.27] 99.54] 99.64] 100.48] 100.18] 99.99] 99.67| 100.00f 100.37] 99.85] 99.55] 99.82

FeO'/MgO 1.36 191 2.45 2.15 191 2.45 2.06 1.60 1.92 1.98 2.72 2.03 2.26 1.48 1.42 131 1.66 1.61
Li 14.00] 14.00 16.00 14.00
Rb 20.00F 20.00 19.00 20.00
Cs 2.00 2.00 2.00 2.00
\% 200.00] 160.00 150.00 17.00
Co 7.00] 17.00 16.00 14.00
Ni 12.00] 10.00 7.00 10.00
Cr 15.00] 55.00 10.00 55.00
Ba 520.00] 500.00 450.00 900.00
Sr 600.00] 600.00 650.00 500.00
Pb 1.00 3.00 4.00 3.70
Mo 1.10 0.90 1.40 1.50
Zn 40.00] 40.00 30.00 86.00
Cu 40.00] 70.00 25.00 110.00
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npoaomkenne tadi.5.0.

KomnoHeHTbI 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56
SiO; 56.27] 56.29] 56.35] 56.42] 56.48] 56.48] 56.48] 56.56] 56.58] 56.58] 56.60] 56.61] 56.62] 56.68] 56.80] 57.00] 57.00f 57.02
TiO2 0.90 0.81 0.53 0.83 0.52 0.63 0.81 0.74 0.71 0.82 0.81 1.12 0.62 0.65 0.73 0.55 0.65 0.72
Al>03 19.56] 18.16] 20.66f 17.80] 18.27| 18.74] 18.16] 16.81] 17.93] 18.46] 18.16] 17.35] 18.61] 19.10] 19.00] 17.95] 18.39] 17.26
Fe,03 3.62 2.22 3.09 3.87 3.14 3.24 2.22 5.74 4.50 2.32 2.22 2.38 2.36 3.26 2.62 2.37 2.98 3.75
FeO 3.09 5.28 2.48 4.37 4.04 3.73 5.28 3.88 2.79 4.42 5.28 5.01 4.42 3.88 4.52 481 3.82 4.02
MnO 0.16 0.12 0.13 0.16 0.09 0.15 0.12 0.14 0.15 0.17 0.12 0.18 0.15 0.19 0.11 0.10 0.19 0.17
MgO 3.20 3.22 4.02 3.83 4.82 4.29 3.22 3.13 4.73 3.96 3.22 4.30 4.57 4.25 3.68 4.07 4.07 3.75
CaO 7.07 6.65 7.36 7.46 7.74 7.63 7.65 8.68 8.05 7.36 6.65 7.36 7.41 7.67 7.28 8.11 7.76 7.81
Na,O 3.43 3.63 4.44 3.56 3.02 3.21 3.72 2.68 3.21 3.38 3.99 3.40 3.21 3.15 3.07 3.09 3.02 3.94
K20 0.84 1.37 0.85 1.27 1.25 1.24 1.37 1.34 1.36 1.34 1.20 1.62 1.29 1.19 1.20 1.25 1.19 1.44
P20s 0.26 0.08 0.17 0.19 0.08 0.26 0.20 0.27 0.25 0.12 0.06 0.19 0.10 0.25
H.O 0.34 0.00 0.32 0.22 0.00 0.00 0.08 0.21 0.00 0.09 0.07 0.00 0.06 0.21 0.11 0.14
H20" 1.9 0.00 0.33 0.26 0.00 0.70 0.37 0.00 0.13 0.07 0.20 0.16 0.19
n.n.n. 0.00 0.00 0.00 0.27
SUM 100.38] 98.01] 99.99| 100.06f 100.11|] 99.68] 99.29] 100.48] 100.01] 99.59] 98.52] 99.55| 99.65| 100.34] 99.40] 99.86] 99.47] 100.27
FeO'/MgO 1.98 2.26 131 2.05 1.42 1.55 2.26 2.89 1.45 1.64 2.26 1.66 1.43 1.60 1.87 171 1.60 1.97
Li 20.00 22.00 11.00
Rb 14.00 30.00 18.00
Cs 7.00 4.20 2.60
\% 120.00 300.00 110.00
Co 16.00 27.00 12.00
Ni 8.00 18.00 10.00
Cr 110.00 100.00 23.00
Ba 520.00 520.00 650.00
Sr 400.00 550.00 600.00
Pb 4.00 1.50 1.50
Mo 0.90 1.20 2.30
Zn 30.00 45.00 70.00
Cu 20.00 40.00 40.00
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npoaomkenne tadi.5.0.

KomnoHeHTbI 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
SiO; 57.04] 57.05| 57.08] 57.14] 57.15| 57.18] 57.22] 57.28| 57.30] 57.32] 57.43] 57.48] 57.48] 57.54] 57.54] 57.60] 57.62| 57.62
TiO2 0.75 0.74 0.79 0.69 0.90 0.52 0.76 0.56 0.82 0.77 0.28 0.74 0.82 0.71 0.75 0.70 0.72 0.76
Al>03 17.87 18.11] 17.90] 17.95| 15.85| 17.78] 17.36] 18.40] 18.01] 18.54] 17.54] 18.01} 18.01| 16.11} 18.27] 17.70] 17.73] 18.08
Fe,03 331 3.78 2.20 221 3.44 4.88 4.08 3.06 2.70 3.94 6.32 3.98 2.70 3.55 3.38 2.65 2.60 421
FeO 4.28 4.30 4.53 4.13 5.04 2.50 3.74 3.67 3.85 3.85 2.02 4.14 3.85 4.48 3.96 4.65 4.60 3.30
MnO 0.18 0.11 0.15 0.13 0.20 0.09 0.15 0.12 0.18 0.19 0.16 0.14 0.08 0.14 0.17 0.16 0.15 0.08
MgO 3.99 3.95 2.60 2.65 4.60 4.43 3.81 4.38 3.58 4.35 3.61 3.78 3.58 3.48 4.06 3.60 3.65 3.25
CaO 7.38 7.19 7.37 7.27 8.29 8.01 7.67 7.14 7.58 6.59 7.63 7.20 8.58 8.26 7.18 7.45 7.42 8.11
Na,O 3.39 3.51 3.90 4.00 3.25 2.89 3.82 3.29 3.65 3.15 3.60 3.29 3.82 3.60 3.25 3.20 3.21 341
K20 1.39 1.24 2.82 2.92 1.28 1.14 1.40 1.27 1.29 1.29 1.30 1.24 1.32 1.36 1.38 1.30 1.36 1.26
P20s 0.21 0.25 0.27 0.18 0.21 0.30 0.07 0.18 0.27 0.18 0.23 0.22 0.20
H.O 0.26 0.00 0.00 0.24 0.41 0.12 0.05 0.00 0.00 0.12 0.06 0.16 0.16
H,O" 0.10 0.00 0.00 0.24 0.15 0.46 0.00 0.19 0.30 0.00 0.18 0.06 0.13 0.14
n.n.n. 0.63 0.93 0.00 0.00 0.00 0.00
SUM 100.15] 99.98] 100.22] 100.29] 100.00] 100.08] 100.37| 100.04] 99.38] 100.30] 100.37] 100.00] 100.51] 99.71] 100.29] 99.52] 99.56] 100.08
FeO'/MgO 1.82 1.95 2.50 231 1.77 1.56 1.95 1.47 1.75 1.70 2.14 2.04 1.75 2.21 1.72 1.95 1.90 2.18
Li 11.00f 12.00 34.00 19.00 16.00] 15.00
Rb 20.00] 13.00 17.90 31.00 17.20] 20.00
Cs 3.20 2.50 6.00 2.00 0.62 2.00
\% 70.00] 35.00 300.00 240.00 260.00] 260.00
Co 16.00] 15.70 25.50 23.50 15.30] 18.00
Ni 14.00f 10.00 45.50 17.80 11.30f 23.00
Cr 36.00 8.30 99.40 41.20 65.20] 20.00
Ba 490.00] 440.00 400.00 610.00 390.00] 550.00
Sr 300.00] 350.00 460.00 430.00 340.00] 380.00
Pb 1.50 151 1.00 5.00 4.10 4.10
Mo 0.70 0.90 0.10 1.40 1.60 1.60
Zn 46.00] 50.00 80.00 30.00 82.00] 82.00
Cu 53.00] 40.00 55.00 20.00 77.00] 77.00
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npoaomkenne tadi.5.0.

KomnoHeHTbI 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92
SiO; 57.64] 57.70 57.70] 57.79] 57.82| 57.85] 57.86] 57.86] 57.92] 57.98] 58.00] 58.07| 58.09] 58.12] 58.12| 58.13] 58.00] 58.23
TiO2 0.62 0.68 0.69 0.95 0.82 0.85 0.54 0.78 0.73 0.49 0.68 0.57 0.84 0.80 0.84 0.64 0.60 0.54
Al>03 17.37) 17.58] 17.03] 19.73] 18.01] 16.63] 19.71] 18.42] 17.83] 18.25] 17.37] 1842 16.69] 18.82] 17.00] 18.19] 18.10] 18.00
Fe,03 1.89 3.25 3.85 2.84 2.70 431 3.52 4.10 3.50 2.50 1.88 4.05 4.58 2.39 4.96 2.62 2.69 2.60
FeO 4.56 2.80 3.90 2.79 3.85 4.24 3.66 3.01 4.47 4.20 4.84 2.81 3.53 4.26 2.87 3.96 3.86 3.76
MnO 0.15 0.23 0.13 0.1 0.15 0.12 0.11 0.12 0.13 0.07 0.15 1.19 0.24 0.11 0.17 0.13 0.15 0.13
MgO 5.33 3.89 3.80 3.29 3.58 4.50 2.25 4.26 3.63 4.06 4.55 3.09 3.10 3.18 4.18 2.90 3.00 3.05
CaO 6.80 6.90 7.61 6.96 7.58 6.92 7.10 6.27 7.00 7.42 7.12 7.02 7.36 7.12 7.00 7.55 7.15 7.05
Na,O 3.31 3.82 3.78 3.47 3.72 3.33 3.66 2.90 3.53 3.21 3.40 4.25 3.60 3.13 3.46 4.60 4.80 4.30
K20 1.49 1.30 1.43 1.28 1.32 1.25 1.20 1.25 1.25 1.34 1.35 1.05 1.20 1.26 1.43 1.14 1.24 1.44
P20s 0.23 0.27 0.29 0.26 0.18 0.29 0.26 0.16 0.22 0.29 0.30 0.20
H.O 0.12 0.4 0.00 0.21 0.23 0.24 0.00 0.08 0.00 0.00 0.20 0.00 0.00 0.00
H20" 0.06 0.39 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00
n.n.n. 0.00 0.00 0.12 0.46 0.72 0.75 0.70 0.65
SUM 990.57] 98.15] 99.92] 99.99] 99.82| 100.00] 100.11] 99.61] 99.99] 99.94] 99.63] 100.72| 99.95] 100.07] 100.45| 100.90] 100.59] 99.95

FeO'/MgO 1.17 1.47 1.94 1.62 1.75 1.80 3.03 1.57 2.10 1.59 1.44 2.09 2.47 2.02 1.75 2.18 2.09 2.00
Li 16.00 17.00 23.00 11.00f 11.00f 10.00
Rb 26.80 25.80 20.00 14.70] 30.00] 20.00
Cs 1.02 0.77 4.00 2.80 3.20 3.00
\% 250.00 320.00 340.00 85.00] 85.00] 80.00
Co 13.90 21.60 13.00 20.00 8.00 4.00
Ni 27.00 36.20 19.00 10.00f 12.00] 18.00
Cr 80.20 110.00 67.00 27.40] 50.00] 30.00
Ba 560.00 630.00 600.00 470.00] 670.00] 870.00
Sr 410.00 410.00 300.00 420.00] 600.00f 300.00
Pb 5.00 6.00 5.20 1.00 3.00 1.00
Mo 1.40 1.40 1.60 0.90 1.60 1.00
Zn 70.00 80.00 80.00 40.00] 80.00f 50.00
Cu 30.00 46.00 37.00 37.00] 60.00] 45.00
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npoaomkenne tadi.5.0.

KomnoHeHTbI 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110
SiO2 58.14] 58.14] 58.24] 58.26] 58.30] 58.34] 58.36] 58.41] 58.46] 58.47] 58.49] 58.52] 58.58] 58.58] 58.60] 58.61] 58.62| 58.64
TiO2 0.41 0.84 0.63 0.60 0.77 0.30 0.64 0.74 0.78 1.02 1.02 0.86 0.29 0.51 0.76 0.74 0.68 0.71
Al;03 17.56| 17.00] 17v.67] 17.75] 18.000 16.76| 18.19] 17.64] 16.99] 17.97]) 17.97| 16.33] 17.57| 19.21] 18.18] 17.71] 17.37] 17.06
Fe>03 2.88 2.90 2.34 2.98 3.78 2.76 2.75 4.37 2.67 2.32 2.32 2.53 6.33 1.36 3.95 4.38 1.88 4.53
FeO 3.79 4.97 3.96 4.57 3.27 4.84 3.96 2.46 4.88 3.91 3.91 3.83 1.47 3.27 3.10 2.46 4.84 3.24
MnO 0.12 0.19 0.15 0.00 0.16 0.15 0.13 0.14 0.17 0.10 0.10 0.16 0.15 0.15 0.13 0.14 0.15 0.17
MgO 4.62 4.21 4.89 341 4.02 412 2.90 3.94 4.05 4.02 4.02 3.55 3.46 4.10 4.26 3.94 4.55 4.09
CaO 6.80 6.69 6.79 7.74 6.80 6.92 7.55 7.56 7.00 6.87 6.87 7.21 6.74 6.86 6.14 7.56 7.12 7.20
Na>O 3.35 3.54 3.50 3.63 3.40 3.50 4.14 2.93 3.65 3.56 3.65 3.50 3.52 3.55 3.11 3.06 4.56 3.64
K20 1.54 1.60 1.63 111 1.29 1.30 1.36 1.25 1.41 1.40 1.33 1.45 1.30 1.35 1.33 0.85 1.37 1.22
P20s 0.26 0.23 0.29 0.18 0.30 0.21 0.24 0.18 0.20 0.24 0.26
H.O 0.26 0.16 0.10 0.04 0.28 0.00 0.16 0.04 0.04 0.00 0.00 0.00 0.05 0.00 0.06
H20" 0.20 0.21 0.16 0.41 0.00 0.22 0.22 0.00 0.47 0.00 0.16 0.00 0.05
n.n.n. 0.00 0.00 0.00 0.00
SUM 99.93| 100.47] 100.40] 100.25] 99.79] 99.86] 100.28] 99.44] 100.43] 99.90] 99.94] 98.18] 100.06] 99.14] 100.01] 99.45] 101.40] 100.61
FeO'/MgO 1.38 1.80 1.24 2.13 1.66 1.78 2.22 1.62 1.80 1.49 1.49 1.72 2.07 1.10 1.56 1.62 1.44 1.79
Li 17.00 19.00 17.00 16.00
Rb 24.00 31.60 30.00 25.10
Cs 3.20 3.00 3.00 0.51
\% 95.00 150.00 180.00 250.00
Co 6.00 19.40 14.00 11.50
Ni 15.00 26.90 26.00 7.00
Cr 20.00 66.90 86.00 20.30
Ba 450.00 690.00 500.00 500.00
Sr 800.00 350.00 600.00 440.00
Pb 3.00 4.70 4.10 4.00
Mo 1.40 1.10 1.00 2.20
Zn 30.00 76.00 70.00 10.00
Cu 25.00 37.00 47.00 35.00
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npoaomkenne tadi.5.0.

KomnoHeHTbl | 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128
SiO; 58.72| 58.72] 58.72| 58.77] 58.70] 58.87] 58.77] 58.78] 58.80] 58.82| 58.82] 58.83] 58.87] 58.88] 58.88] 58.91] 58.93] 58.96
TiO2 0.63 0.76 0.76 0.51 0.50 0.59 0.51 0.72 0.66 0.71 0.77 0.88 0.57 0.66 0.72 0.87 0.64 0.94
Al>03 18.11| 16.58] 16.58] 19.22| 19.32| 19.20] 19.22] 17.88] 18.33] 17.34] 17.43] 18.20 18.42| 16.25| 17.80] 17.26] 18.19| 17.78
Fe,03 3.96 5.01 5.01 1.36 1.26 1.56 3.27 3.11 4.24 4.01 2.56 2.98 4.05 2.75 2.53 2.43 2.62 2.12
FeO 3.35 3.33 3.33 3.27 3.21 3.37 1.36 2.84 1.72 3.16 4.59 3.30 2.81 4.65 4.28 3.98 3.96 3.67
MnO 0.13 0.17 0.17 0.15 0.15 0.15 0.08 0.13 0.19 0.14 0.13 0.18 0.19 0.14 0.16 0.13 0.13 0.14
MgO 2.61 3.40 3.40 2.57 2.67 2.77 2.57 3.89 3.88 3.00 4.10 3.85 3.09 3.44 3.37 4.20 3.05 3.70
CaO 7.13 6.80 6.80 7.56 7.00 7.40 7.56 6.90 6.50 7.16 6.93 6.90 7.02 7.60 7.10 6.95 7.07 6.08
Na,O 3.69 3.78 3.78 4.10 4.05 4.00 4.10 3.19 3.50 3.65 3.29 3.82 4.25 3.583 3.64 3.61 3.85 3.63
K20 1.40 1.27 1.32 1.58 1.50 1.68 1.58 0.62 1.45 1.32 1.39 0.65 1.05 1.24 1.34 0.78 1.20 1.14
P20s 0.20 0.18 0.16 0.28 0.19 0.21 0.27 0.22 0.33
H.O 0.07 0.07 0.00 0.00 0.00 1.03 0.16 0.15 0.47 0.08 0.06 0.00 0.10 0.00 0.12
H20" 0.19 0.16 0.16 0.00 0.00 0.00 0.08 0.00 0.13 0.27 0.12 0.00 0.27 0.00 0.17
n.n.n. 0.55 0.50 0.45 0.00
SUM 100.12] 100.05| 100.10fF 99.82] 99.02] 100.32] 99.02] 98.06] 100.38] 99.66] 100.50] 100.33| 100.52] 99.47] 100.31] 99.22] 99.97|] 98.45
FeO'/MgO 2.65 231 231 1.75 1.63 1.72 1.67 1.45 1.43 2.26 1.68 1.55 2.09 2.07 1.95 1.47 2.07 151
Li 18.00f 19.00] 19.00 20.00
Rb 20.00] 20.00] 20.00 20.00
Cs 2.00 2.00 2.00 2.50
\% 100.00] 180.00] 200.00 160.00
Co 15.00 4.00 5.00 12.00
Ni 23.00] 40.00] 25.00 22.00
Cr 75.00] 75.00] 62.00 56.00
Ba 600.00] 700.00] 520.00 870.00
Sr 400.00] 600.00f 600.00 800.00
Pb 3.00 5.00 5.00 4.40
Mo 0.80 0.80 0.80 1.50
Zn 40.00] 60.00f 90.00 72.00
Cu 60.00] 40.00] 60.00 23.00
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npoaomkenne tadi.5.0.

KomnoHeHTbI | 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146
SiO; 59.00] 59.00] 59.02] 59.02] 59.03] 59.04] 59.04] 59.11] 59.12] 59.14] ©59.14] 59.18] 59.20] 59.26] 59.26] 59.28] 59.28] 59.33
TiO2 0.66 0.73 0.76 0.82 0.61 0.30 0.98 0.63 0.67 0.84 0.68 0.74 0.72 0.57 0.62 0.55 0.86 0.68
Al>03 18.30 19.68] 17.14] 15.32| 18.12| 17.56] 15.25] 18.29] 16.00] 16.95] 18.04] 17.55| 17.21] 18.43] 19.23] 15.38] 16.35| 18.35
Fe,03 3.28 6.99 2.52 3.63 4.18 2.79 5.30 3.40 3.40 2.94 3.72 3.04 2.00 1.98 8.24 5.89 2.52 3.27
FeO 3.63 0.57 3.54 3.76 2.61 4.75 3.51 2.70 3.63 341 3.51 3.84 4.36 4.02 0.39 3.59 3.80 3.62
MnO 0.17 0.09 0.17 0.15 0.21 0.18 0.19 0.14 0.12 0.11 0.21 0.13 0.15 0.11 0.07 0.10 0.16 0.15
MgO 3.30 2.13 3.86 3.80 3.04 3.82 452 2.46 4.50 3.49 3.12 3.34 4.42 2.14 1.80 1.93 3.90 3.28
CaO 6.00 5.35 7.10 7.15 7.01 6.70 6.07 7.42 6.25 7.36 7.51 6.87 6.88 8.09 5.12 6.86 7.07 6.21
Na,O 3.55 3.91 3.50 3.60 4.38 3.52 3.39 3.95 3.81 3.81 3.47 3.72 3.40 3.50 2.82 3.63 3.55 3.72
K20 1.30 1.14 1.58 1.45 1.01 1.30 1.62 1.10 1.44 1.44 0.89 1.33 1.54 1.34 1.23 1.37 1.30 1.36
P20s 0.29 0.32 0.23 0.17 0.24 0.23 0.22 0.29 0.22 0.21 0.06 0.24 0.29
H.O 0.00 0.19 0.00 0.07 0.00 0.19 0.00 0.00 0.14 0.03 0.27 0.06 0.18 0.12 0.00 0.00
H20" 0.00 0.00 0.28 0.00 0.00 0.17 0.27 0.94 0.00 0.00
n.n.n. 0.94 0.43 0.17 0.35 0.00 0.00 0.00 0.00
SUM 100.42] 99.59] 99.70] 99.36] 100.44| 100.41] 100.30f 99.78] 99.16] 100.09] 100.32] 100.01| 100.43] 99.83] 98.78] 99.70] 99.03] 100.26

FeO'/MgO 1.99 3.22 1.50 1.85 2.10 1.90 1.83 2.34 1.49 1.74 2.20 1.97 1.39 271 4.34 4.61 1.56 2.00
Li 10.00 19.00 19.00f 30.00] 35.00 17.00] 16.00
Rb 23.10] 15.40 20.00 20.00] 26.60] 36.00 13.40 20.00] 26.00
Cs 2.00 0.46 3.00 3.00 3.20 5.20 4.40 2.00 1.70
\% 20.00 250.00 140.00] 100.00] 250.00 160.00] 80.00
Co 13.50] 11.70 19.00 11.00] 18.00] 12.00 14.90 12.00 5.00
Ni 10.00f 10.00 35.00 20.00] 10.00F 22.00 19.50 27.00] 11.00
Cr 59.70] 39.00 93.00 45.00] 10.00f 20.00 33.70 86.00] 16.00
Ba 460.00] 320.00 600.00 560.00] 410.00] 290.00 660.00 520.00] 700.00
Sr 390.00] 410.00 700.00 700.00] 210.00] 300.00 370.00 600.00] 500.00
Pb 1.60 5.80 3.90 4.40 1.00 4.50 3.00
Mo 1.20 1.10 1.20 1.40 0.30 1.10 1.20
Zn 82.00 90.00 80.00] 68.00] 90.00 34.00] 30.00
Cu 24.00 50.00 24.00] 34.00F 75.00 41.00] 30.00
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npoaomkenne tadi.5.0.

KomnoHeHTbl | 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164
SiO; 59.34] 59.36] 59.43] 59.43] 59.45] 59.50] 59.56] 59.60] 59.60] 59.62| 59.65] 59.70] 59.70] 59.70] 59.70] 59.72] 59.72| 59.79
TiO2 0.86 0.56 0.66 0.82 0.83 0.60 0.87 0.62 0.65 0.75 0.86 0.92 0.66 0.67 0.74 0.63 0.63 0.89
Al>03 16.30 16.62| 17.30] 16.30] 16.37| 16.50] 16.32] 18.20] 18.19] 18.25] 18.29] 15.33] 15.30f 16.00f 15.20] 17.60] 18.30] 17.39
Fe,03 2.50 3.81 1.92 2.58 251 2.12 2.58 1.79 1.62 1.72 1.65 3.16 1.92 3.40 2.80 3.48 2.94 3.79
FeO 3.86 3.59 4.99 3.85 3.85 4.69 3.85 4.32 3.95 2.90 2.95 5.08 4.99 3.63 4.39 3.34 3.59 3.15
MnO 0.17 0.12 0.14 0.17 0.16 0.15 0.15 0.14 0.13 0.15 0.15 0.19 0.14 0.12 0.15 0.16 0.19 0.12
MgO 4.25 2.32 2.35 3.95 4.20 4.17 4.25 2.45 2.95 2.99 2.90 4.43 4.64 4.50 4.05 2.81 1.52 2.82
CaO 6.58 7.40 7.56 7.07 7.00 7.22 6.37 6.95 7.60 7.40 7.65 6.07 6.55 6.25 6.75 7.19 6.80 7.16
Na,O 3.55 3.72 3.75 3.50 3.60 3.25 3.50 4.24 4.62 4.72 4.02 3.49 3.25 3.30 3.50 3.73 3.93 3.67
K20 1.40 1.27 1.15 1.35 1.40 1.13 1.30 1.80 153 1.50 1.63 1.65 1.36 1.35 1.35 1.29 1.39 1.27
P20s 0.24 0.27 0.24 0.23 0.29 0.24 0.29 0.29 0.39 0.30 0.23 0.29 0.21 0.24 0.23 0.37
H.O 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.27 0.00 0.00 0.00 0.28 0.19 0.29
H20" 0.00 0.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.38 0.25
n.n.n. 0.00 0.00 0.00 0.35 0.60 0.00 0.00 0.00 0.00 0.00 0.61 0.66 0.48
SUM 99.05] 99.49] 99.52| 99.26] 99.95| 100.22] 98.99] 100.40] 101.13] 100.39] 100.05] 100.52] 99.41] 99.79] 99.35| 100.53] 99.95| 100.59
FeO'/MgO 1.44 3.03 2.86 1.56 1.45 1.58 1.45 2.42 1.83 1.49 1.53 1.79 1.45 1.49 171 2.30 4.10 2.33
Li 18.00 18.00 18.00f] 17.00] 17.00] 19.00] 22.00 6.00 8.00 9.00] 12.00] 17.00f 31.00] 19.00
Rb 20.00 25.50] 28.80] 30.50] 23.70] 26.20] 30.00F 20.00f 21.00] 25.00] 25.50] 29.90] 28.20] 20.00
Cs 2.00 7.60 3.00 3.00 1.20 3.00 2.00 3.20 2.00 1.90 1.20 3.00 2.00
\% 180.00 140.00] 20.50] 190.00] 250.00] 200.00] 20.00f 30.00] 25.00f 20.00 250.00] 230.00] 280.00
Co 16.00 11.60] 35.50] 17.50] 19.90] 19.60 5.00 1.00 3.00 3.50] 16.20] 24.20] 20.40] 13.00
Ni 26.00 19.52| 104.00] 29.00] 32.10] 36.90] 10.00] 10.00] 10.00] 12.00f 14.60] 40.70] 25.00] 14.00
Cr 80.00 3.80] 340.00F 77.00f 109.00] 75.80] 10.00] 10.00] 10.00 9.00] 35.10F 90.00F 58.90] 60.00
Ba 520.00 530.00] 630.00] 640.00] 440.00] 590.00] 900.00] 510.00] 560.00] 570.00] 550.00] 570.00] 620.00|] 600.00
Sr 600.00 450.00] 340.00] 370.00] 380.00] 370.00] 500.00] 580.00] 500.00] 540.00] 340.00] 480.00] 370.00] 300.00
Pb 5.60 5.20 4.60 5.30 5.40 4.20 1.00 1.00 1.00 1.00 5.60 8.00 3.00
Mo 1.30 1.40 1.20 1.20 1.40 1.10 3.50 1.80 1.30 1.50 1.40 1.20 1.50
Zn 60.00 90.00] 90.00] 60.00] 63.00] 64.00] 65.00] 60.00F 80.00f 70.00 80.00] 68.00] 46.00
Cu 43.00 27.00] 47.00] 65.00] 49.00f 53.00f 10.00] 18.00f 10.00] 12.00 24.00] 33.00F 97.00
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npoaomkenne tadi.5.0.

KomnoHeHTbI | 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182
SiO; 50.80] 59.82| 59.83] 59.84] 59.85] 59.86] 59.90] 59.94] 59.94] 59.98] 60.00] 60.00] 60.12] 60.14] 60.20] 60.25] 60.26] 60.27
TiO2 1.30 0.57 0.61 0.65 0.65 0.74 0.60 0.84 0.88 0.51 0.54 0.67 0.69 0.64 1.14 0.65 0.64 0.65
Al>03 18.09|] 17.10 17.23] 17.28| 17.92| 16.36] 17.50] 17.18] 17.57] 17.96] 19.03] 16.56| 18.17| 17.12] 17.80] 18.98] 16.56] 16.50
Fe,03 2.98 3.69 3.24 4.01 2.77 2.60 2.12 3.53 3.17 2.11 4.33 2.78 3.45 4.43 4.36 2.70 1.78 1.98
FeO 3.56 3.35 3.53 2.59 3.98 3.82 4.69 3.32 3.22 4.08 2.58 3.89 2.83 1.63 2.76 2.39 4.17 4.57
MnO 0.18 0.13 0.17 0.08 0.13 0.15 0.15 0.14 0.14 0.18 0.27 0.13 0.21 0.15 0.18 0.08 0.15 0.15
MgO 2.98 2.80 2.63 2.87 3.55 3.85 3.70 2.80 2.81 3.26 2.35 3.35 2.10 4.03 2.80 2.76 2.35 2.45
CaO 6.90 6.86 7.44 7.00 6.23 7.00 6.86 6.89 6.97 6.65 6.43 6.75 6.00 6.20 6.80 6.67 6.72 6.00
Na,O 3.10 3.60 3.81 3.62 3.80 3.60 3.50 3.46 3.80 3.64 3.80 3.30 3.97 3.67 2.84 3.80 4.54 4.56
K20 1.14 1.30 1.45 1.52 1.30 1.45 1.40 1.23 1.32 1.46 1.40 1.40 1.61 1.67 1.33 1.73 1.14 1.65
P20s 0.06 0.16 0.34 0.24 0.25 0.18 0.34 0.33 0.30
H.O 0.04 0.00 0.28 0.00 0.00 0.16 0.17 0.07 0.00 0.13 0.08 0.00 0.00
H20" 0.02 0.08 0.20 0.70 0.00 0.00 0.09 0.20 0.00 0.38 0.00 0.00
n.n.n. 0.00 0.00 0.00 0.00 0.46 0.40
SUM 100.09] 99.30] 100.00fF 99.82] 101.50] 99.67] 100.67| 99.58] 99.82] 100.18] 101.00fF 99.17] 99.66] 99.68| 100.29] 100.01] 99.10] 99.48

FeO'/MgO 2.09 2.38 2.45 2.16 1.82 1.60 1.78 2.32 2.16 1.83 2.76 1.91 2.83 1.39 2.39 1.75 2.46 2.59
Li 19.00f 17.00] 18.00 18.00 8.60 8.00
Rb 20.00] 27.30] 32.90 13.30 11.60] 25.00
Cs 2.50 3.00 3.00 3.00 2.00 2.00
\% 210.00] 150.00f 180.00 160.00 70.00] 60.00
Co 15.00] 19.00] 19.10 12.90 12.90 6.00
Ni 24.00] 43.40]F 39.90 9.00 10.00f 16.00
Cr 64.00] 75.10] 67.90 52.90 11.30] 39.00
Ba 550.00] 660.00] 660.00 420.00 540.00] 580.00
Sr 600.00] 410.00f 410.00 400.00 300.00] 450.00
Pb 5.00 4.20 5.60 5.00 1.00 2.00
Mo 1.60 1.20 1.30 1.60 6.00 0.80
Zn 72.00] 90.00] 90.00 70.00 50.00] 60.00
Cu 44.00] 45.00] 40.00 31.00 16.00] 26.00
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npoaomkenne tadi.5.0.

KomnoHeHTbI | 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200
SiO; 60.28] 60.28] 60.33] 60.34] 60.36] 60.40] 60.42] 60.46] 60.46] 60.54] 60.56] 60.62] 60.64] 60.72] 60.72|] 60.78] 60.88] 60.96
TiO2 0.64 0.55 0.70 0.88 0.82 0.88 0.50 0.57 0.98 0.57 0.78 0.57 0.64 0.35 0.58 0.49 0.96 0.78
Al>03 16.58| 15.18] 18.47] 16.63| 16.64] 16.63] 17.68] 16.77| 16.65| 18.67) 17.79) 17.77 17.47| 18.19] 15.75| 16.87| 17.42| 17.79
Fe,03 1.88 5.89 2.24 3.33 3.00 3.33 2.25 3.30 3.30 4.16 2.72 3.45 4.43 2.28 5.54 2.96 3.18 2.72
FeO 4.30 3.59 3.32 3.44 3.44 3.44 3.51 2.87 3.48 1.89 3.73 2.61 1.63 3.54 4.02 3.37 2.96 3.73
MnO 0.17 0.10 0.12 0.14 0.14 0.14 0.08 0.15 0.16 0.14 0.14 0.13 0.15 0.09 0.11 0.09 0.13 0.14
MgO 2.40 1.93 2.85 2.89 2.68 2.86 2.99 3.25 2.89 3.44 1.73 2.51 4.03 2.56 1.25 2.97 2.81 1.73
CaO 6.70 6.86 6.91 6.90 7.20 6.90 6.83 6.05 6.95 6.10 5.14 6.83 6.20 6.29 6.08 3.89 6.27 5.14
Na,O 4.90 2.38 3.59 3.60 3.12 3.69 3.58 3.66 3.60 3.09 4.20 3.46 3.58 3.92 4.11 3.94 4.65 261
K20 1.34 191 1.47 1.60 1.35 1.52 1.84 1.76 1.50 121 1.65 1.58 111 1.57 1.09 1.90 1.20 2.84
P20s 0.31 0.34 0.32 0.34 0.17 0.20 0.36 0.18 0.22 0.47 0.18 0.12
H.O 0.00 0.12 0.16 0.06 0.06 0.17 0.27 0.05 0.79 0.00 0.16 0.16 0.02 0.22
H,O" 0.00 0.94 0.14 0.12 0.14 0.00 0.25 0.14 0.04 0.21 0.66 0.79
n.n.n. 0.50 0.00 0.00 0.00 0.00 0.68 2.19
SUM 100.00] 99.73] 100.00] 100.39] 99.25] 100.33] 100.02|] 99.56] 100.52] 99.99] 99.49] 100.21|] 99.88| 100.53] 100.07] 99.57] 100.48] 99.45
FeO'/MgO 2.50 4.61 1.87 2.23 2.29 2.25 1.85 1.80 2.23 1.64 3.57 2.28 1.39 2.18 7.20 2.03 2.07 3.57
Li 8.10 22.00] 19.00fF 19.00 19.00
Rb 21.00 22.30] 24.10] 25.80 17.60
Cs 2.00 3.40 2.90 3.90 3.00
\% 85.00 350.00] 250.00] 350.00 310.00
Co 6.00 14.40] 16.20] 16.40 16.20
Ni 12.00 10.00f 15.30] 11.00 10.00
Cr 24.00 11.30] 13.40] 15.00 15.20
Ba 580.00 650.00] 570.00] 530.00 970.00
Sr 460.00 370.00] 380.00] 360.00 330.00
Pb 3.00 1.00 1.00 1.00 1.00
Mo 0.90 1.70 3.00 3.00 3.00
Zn 50.00 40.00] 40.00f 80.00 80.00
Cu 24.00 50.00] 70.00] 70.00 68.00
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npoaomkenne tadi.5.0.

KomnoHeHTbl | 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218
SiO; 61.00] 61.02] 61.14] 61.15] 61.18] 61.20] 61.22] 61.23] 61.25] 61.32| 61.34] 61.37] 61.40F 61.50] 61.65|] 61.90] 62.01] 62.04
TiO2 0.66 0.58 0.23 0.72 0.85 0.58 0.59 0.41 0.57 0.23 0.55 0.61 0.48 0.59 0.67 0.67 0.46 0.56
Al>03 16.35| 17.02] 17.56] 16.65| 20.31] 15.05] 15.12] 16.18] 15.10f 18.06] 17.48] 16.83] 17.01| 16.50 17.36] 17.56] 18.10] 18.20
Fe,03 3.40 4.03 4.90 2.70 1.22 2.83 2.86 4.03 2.85 2.69 2.61 3.34 1.75 5.50 3.49 3.96 1.72 1.70
FeO 3.56 3.30 0.43 3.81 2.73 3.60 3.70 3.36 3.65 2.02 2.78 2.78 4.10 1.20 2.54 2.25 2.23 2.50
MnO 0.16 0.17 0.15 0.14 0.26 0.13 0.10 0.13 0.12 0.10 0.13 0.14 0.14 0.13 0.10 0.26 0.14 0.13
MgO 3.50 2.50 2.08 3.58 1.85 3.60 3.65 2.51 3.63 2.61 2.45 3.71 2.50 3.37 2.51 2.60 1.50 1.45
CaO 6.05 5.60 6.46 6.20 6.50 5.65 5.63 6.23 5.60 6.36 6.19 5.93 5.92 6.31 6.01 5.44 6.81 6.80
Na,O 3.35 3.60 3.82 2.88 3.68 3.99 3.97 261 3.98 3.74 3.64 3.50 4.18 3.12 3.61 3.84 4.15 4.00
K20 1.25 1.70 1.66 1.60 1.36 1.47 1.45 231 1.46 1.87 1.68 1.61 1.54 1.35 1.85 0.90 1.15 1.18
P20s 0.33 0.19 0.17 0.40 0.40 0.13 0.40 0.13 0.20 0.18 0.33 0.32 0.19 0.36 0.30
H.O 0.00 0.18 0.16 0.32 0.07 0.32 0.30 0.32 0.03 0.31 0.00 0.06 0.07 0.00 0.00
H,O" 0.00 0.54 1.00 0.06 0.71 0.60 0.72 0.27 0.00 0.14 0.02 0.00 0.00
n.n.n. 0.75 0.00 0.00 0.50 0.00 0.39 0.00 0.00 0.00 0.00
SUM 100.36] 100.43] 99.76] 99.75] 100.07] 99.53] 99.59| 99.63] 99.65] 99.55] 99.63] 100.00f 99.35] 100.09] 99.98] 99.47] 98.63] 98.86

FeO'/MgO 1.89 2.77 2.33 1.74 2.07 171 1.72 2.78 171 1.70 2.09 1.56 2.27 1.82 2.26 2.24 2.52 2.78
Li 18.00 21.00] 21.00 21.00 8.60] 16.00 19.00f 17.00
Rb 13.00 19.60] 20.00 20.00 20.00] 20.00 26.90] 25.00
Cs 1.70 2.00 2.00 2.00 2.00 3.00 2.00 3.00
\% 20.00 90.00] 95.00 90.00 85.00] 290.00 38.00] 40.00
Co 14.70 22.30] 40.00 50.00 6.00] 16.00 6.30 1.00
Ni 22.70 38.10] 10.00 16.00 12.00f 17.00 8.00] 15.00
Cr 67.70 51.80] 30.00 30.00 24.00] 42.00 4.00] 11.00
Ba 510.00 480.00] 980.00 570.00 980.00] 650.00 560.00] 700.00
Sr 330.00 280.00] 500.00 100.00 550.00] 250.00 370.00] 500.00
Pb 3.60 1.00 3.00 2.00 3.00 3.90 3.00 3.00
Mo 1.30 1.00 5.00 1.20 0.90 1.30 0.90 1.20
Zn 78.00 40.00] 60.00 60.00 50.00] 66.00 40.00] 60.00
Cu 18.00 30.00] 40.00 30.00 24.00] 86.00 10.00] 14.00
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npoaomkenne tadi.5.0.

KomnoHeHTbl | 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236
SiO; 62.04] 62.04] 62.20] 62.20] 62.50] 62.50] 62.55] 62.60] 62.66] 62.70] 62.70] 62.83] 63.00] 63.27] 63.36] 63.36] 63.50] 63.56
TiO2 0.47 0.40 0.48 0.78 0.56 0.60 0.80 0.53 0.74 0.55 0.69 0.54 0.47 0.43 0.40 0.40 0.58 0.40
Al>03 18.30] 19.55] 18.02] 17.60] 15.67] 16.60] 16.10] 15.60] 17.76] 16.60] 16.46] 16.34] 15.35|] 16.65] 18.34] 16.34] 14.45] 18.38
Fe>Os 1.62 1.80 2.97 3.11 2.35 2.81 2.20 3.19 2.73 2.92 4.40 3.27 2.83 2.44 211 211 5.26 211
FeO 2.53 2.50 2.24 1.81 4.24 3.78 3.70 3.13 2.12 3.14 1.49 1.72 3.18 2.30 3.01 3.01 2.27 3.01
MnO 0.12 0.11 0.12 0.09 0.15 0.17 0.18 0.14 0.09 0.15 0.21 0.11 0.15 0.08 0.11 0.11 0.13 0.11
MgO 1.52 0.91 2.24 2.32 3.00 3.90 3.80 2.20 1.98 2.80 2.70 221 2.85 2.52 0.72 2.72 3.42 0.72
CaO 6.91 5.81 6.16 6.44 5.95 5.55 5.50 5.75 6.12 5.80 6.75 5.81 5.70 5.39 6.30 6.30 6.01 6.30
Na.O 4.05 4.37 3.46 3.50 3.40 3.30 3.80 4.12 4.01 3.70 3.70 4.60 3.55 4.42 3.46 3.46 3.40 3.96
K20 1.25 1.49 1.73 1.68 1.27 1.36 1.50 1.55 1.79 1.30 0.85 2.40 1.30 1.44 1.23 1.23 1.20 0.97
P20Os 0.35 0.25 0.33 0.17 0.28 0.35 0.25 0.21 0.33 0.18 0.34 0.24 0.06 0.24 0.34
H.O 0.00 0.23 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.22 0.18 0.00 0.00 0.36 0.00 0.06 0.36
H,O" 0.00 0.16 0.19 0.00 0.00 0.00 0.00 0.00 0.44 0.10 0.00 0.00 0.66 0.00 0.14 0.66
n.n.m. 0.00 0.51 0.79 0.74 0.30 0.00 0.00 0.40 0.91 0.00 1.00 0.45
SUM 99.16] 99.62| 100.14] 100.14] 100.16] 101.66] 100.68] 99.02] 100.00] 99.99| 100.61] 100.69] 99.63] 99.18] 100.12| 100.28| 101.21] 100.54
FeO'/MgO 2.62 453 2.19 1.99 2.12 1.62 1.49 2.32 231 2.06 2.02 211 2.01 1.78 6.82 1.80 2.05 6.82
Li 17.00 19.00] 19.00] 22.00] 17.00 19.00 19.00] 18.00] 19.00 18.00] 19.00
Rb 20.10 30.00] 30.00] 20.80] 20.00 20.00 20.00] 19.60F 20.00 30.00] 25.00
Cs 2.00 2.00 2.00 1.80 3.00 3.50 16.00 0.69 2.00 3.00 3.00
\Y 41.00 160.00] 220.00f 20.00] 100.00 130.00 120.00] 20.00] 160.00 25.00] 160.00
Co 3.70 10.00] 13.10 4.00 9.80 11.00 18.60 2.00] 19.00 2.00] 18.60
Ni 8.00 12.00] 16.00] 10.00] 14.00 20.00 10.00] 23.00] 12.00 10.00] 10.00
Cr 3.00 15.00f 78.00f 18.00] 35.00 45.00 14.10f 50.00] 15.00 10.00f 76.10
Ba 430.00 560.00] 620.00] 610.00] 680.00 580.00 750.00] 550.00] 560.00 550.00] 680.00
Sr 430.00 300.00] 600.00] 340.00f 300.00 300.00 350.00] 600.00] 260.00 640.00] 410.00
Pb 1.00 4.40 3.80 3.80 4.50 4.60 1.00 3.90 4.40 1.00 3.50
Mo 1.20 1.40 1.20 1.30 1.40 1.50 1.00 1.50 1.40 1.50 1.30
Zn 30.00 110.00] 75.00] 75.00] 38.00 84.00 35.00] 82.00] 60.00 80.00] 70.00
Cu 16.00 32.00] 25.00] 25.00] 41.00 28.00 35.00] 16.00f 32.00 12.00] 38.00

79



KomMnoHeH| 237 238 239 240 241 242 243 244 245 246 247 248 249
Thbl

SiO; 63.66] 63.68] 63.70] 63.78| 63.86] 64.00] 65.00] 65.00] 65.00] 65.08] 65.52] 66.30] 68.00
TiO2 0.96 0.50 0.59 0.51 0.96 0.45 0.47 0.48 0.53 0.75 0.30 0.37 0.20
Al>03 18.08] 15.75] 15.70] 15.70f 18.10f 15.60] 15.90] 17.60] 15.60] 15.72| 18.17] 17.81} 16.70
Fe>Os 2.43 2.54 2.50 2.50 2.43 3.56 2.45 2.35 2.00 2.19 1.69 2.82 2.28
FeO 2.19 231 2.39 221 2.19 3.33 3.40 3.45 3.00 3.13 153 1.04 1.82
MnO 0.14 0.14 0.15 0.15 0.14 0.13 0.15 0.14 0.14 0.10 0.15 0.10 0.10
MgO 131 1.20 1.30 1.19 1.31 1.92 2.97 2.98 2.20 2.37 1.20 1.14 0.70
CaO 511 4.62 4.60 4.50 511 4.90 5.65 411 5.75 5.34 4.51 4.55 4.75
Na.O 4.21 4.60 4.70 4.80 4.05 3.80 3.55 1.20 3.80 3.87 4.59 3.91 3.95
K20 153 1.86 1.96 1.96 1.50 1.16 1.30 1.32 1.40 1.84 1.80 141 1.57
P20Os 0.37 0.35 0.38 0.35 0.36 0.34 0.22 0.24 0.37
H.O 0.04 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.24 0.28 0.07 0.00
H,O" 0.08 0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.06 0.00
n.n.m. 1.98 1.98 1.18 0.57 0.69 0.00 0.00 0.00 0.48
SUM 99.74] 99.55| 99.92] 98.86] 99.77] 99.77] 101.89] 98.97] 99.64] 100.87] 99.80] 99.52| 100.92
FeO'/MgO 3.34 3.83 3.57 3.75 3.34 3.40 1.89 1.87 2.18 2.15 2.54 3.14 5.53
Li 22.00] 21.00] 20.00 21.00] 17.00] 21.00] 26.00] 26.00 25.00
Rb 28.60] 29.00] 30.00 20.00] 20.00F 31.30f 20.00f 26.00 30.00
Cs 3.10 3.00 2.80 2.80 2.80 3.00 3.10 3.10 3.00
\Y 35.00] 30.00] 50.00 43.00] 30.00] 30.00] 300.00] 350.00 60.00
Co 19.40 2.00 1.00 7.60 6.00] 28.20] 10.00] 10.00 4.00
Ni 34.10] 13.00f 10.00 10.00] 25.00] 28.60] 20.00] 18.00 10.00
Cr 4.00] 22.00] 13.00 13.00f 45.00] 79.70] 80.00] 70.00 45.00
Ba 590.00] 800.00f 900.00 700.00] 700.00] 650.00] 600.00] 650.00 800.00
Sr 310.00] 650.00] 700.00 700.00] 800.00] 320.00] 300.00f 320.00 180.00
Pb 1.00 1.00 3.00 3.80 5.40 5.10 1.00 1.00 5.00
Mo 1.20 1.00 0.90 1.30 1.60 1.50 3.00 2.00 1.50
Zn 40.00] 40.00] 40.00 64.00] 60.00] 60.00] 100.00f 110.00 70.00
Cu 40.00] 40.00f 10.00 18.00] 14.00] 12.00] 30.00f 35.00 21.00

npoaomkenne tadi.5.0.
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Byakan be3sbimMsiaabii. Il pumeuanue.

47 — 06p. 9M; - skcTpy3uBHBIH Kymoi / 5 /; 48 — 06p. 588 nmaBossiii motok / 5 /; 49 — 06p. 1-4514/A — poroB00OMaHKOBBIE aHIC3UTO-0a3aIbThI CPEITHUX
ropuzonToB 0-3 moctpoiiku; 50 — 00p. 788 - NBYNMpPOKCEHOBBIN aH/IE3HUT, MOJIOJIOH JIABOBBIN IIOTOK HA IOT0-BOCTOYHOM CKJIoHE / 34 /

51 — 06p. b-97 ussepkenne B okTsi0pe 1984 1./ 7 /; 52 — 06p. b-4 - usBepkenue B okrssope 1984 1./ 7 /; 53 — 00p. I'-32 - aHAE3UT U3 rOPSAYNX IIIHIO B
1 kM ot nentpa usBepxkenust / 7 /; 54 — o6p. 1589 - nmaBa / 5 /; 55 — 06p. b21 - wusBepxenue B okrsaope 1984 r. / 7 /; 56 — o6p. 2I1b - nenen
u3Bepskenus 1977 r. 8 6 km ot Bynkana / 5 /; 57 — 06p. 107B; - nenen uzBepxenus 1977 r. / 7 [; 58 —o6p. MA3-82- annesut uzBepxkenns 11.06.82 r.,
(Mamnprimes A.1.); 59 — o6p. 1-4045/1 — poroBooOMaHKOBO-ITMPOKCEHOBBIN aHe3UT, dKcTpy3us [lonenuna; 60 — o0Op. 1-4045 — aHne3ut, sKCTpy3uUst
[Monenwuma, rieHTpanbHast 4acTh; 61 — 06p. 31/12 - tedpa / 5 /; 62 — 06p. 1563 - 0610MKH ariomepaToBOro Tyda, HadaIbHBINA EPUOJ AKTUBU3AIUH B.
IMpa-Besbimsianbiii / 5 /; 63 — 06p. 6HIII- nupoxnactudeckuit morok 1977 r./ 5 /; 64 — o6p. 81037/1 —anne3ur 1956 1./ 5 /;

65 — 00p. 1-4092 — ABynMPOKCEHOBBIN aHIC3HUT B CPEHEH YacTH MOCTPOoiikK; 66 — 00p. b22 - annesur, 1984 r. /7 /,

67 — 00p. I'-17 - mupoknacTuueckuii motok; 68 — MA1-82 - nupoxiactuueckuii motok uzBepkenns 11.06.82 r. (Mabimies A. I1.);

69 — 00p. 1-137 - AByNHPOKCEHOBBIN aHAC3UT B cpeHel yactu moctpoky; 70 — anaesut kymnon Hossrit, 1974 1. /5 /;

71 — o6p. bB99 — anpesur, uzBepkenue 1984 r.; 72 — o0p. M-1039 — poroBooOMaHKOBO-MMUPOKCEHOBLIN aHae3uT, kynon Hoeii, 1974 r.;
73 — 06p. M-1037 — poroBo0OMaHKOBO-IIMPOKCCHOBBII aHae3uT, Kynoi HoBelid. 74 — anne3ut kymnon Hoseiid, 1973 1./ 5/; 75 — 06p. 1422 - naBa / 5 /;
76 — 00p. 796 - poroBOOOMAHKOBO-ITMPOKCEHOBBIN aHIE3UT B BOCTOYHOM 4YacTH ByJKaHM4YeCKO# moctpoiiku / 34 /; 77 - obp. 13/5 - tedpa / 5 /;
78 — 00p. 876 - anne3uTOBLII nenen, coopan B 42,5 kM oT B. be3piMsiHHBIM, H3BepkeHHe 25 okTs0ps 1955r. / 34 /,

79 — 06p. 1-136 - poroBooOMaHKOBO-ITMPOKCEHOBBIN aHae3uT, C-B ckioHsbl, cpeanue ropuszoHTsl; 80 — 06p. MA2-82 - anzae3ut ¢ GppoHTa JIABOBOIO
noroka ussepxenus 11.06.82 (MansiieB A. 1.); 81 — 06p. 1561 - naBa skctpy3uBHbIid Kymnon Kynud / 5 /; 82 — 06p. 7C — nupokIacTHKa U3BEPIKSHNUS,
u3Bepxkenue B okTsaope 1984 ./ 7 /; 83 - MA4-82 - annesut ussepxenus 11.06.82 r. (Masbimer A. 11.); 84 — 06p. 1516 - naa /5 /;

85 — 00p. 1-4177 — nBynupokceHoBbIi aHne3uT, F0-3 CKIIOHBI, cpeaHue TOPU30HTH, 86 — 00p. 877 - NIBYNUPOKCEHOBBIN aHIC3UT U3 arJioMepaToOBOTO
MOTOKa, u3BepkeHue B Mae 1962r. / 34 /; 87 — o6p. 1-4178 — poroBooOMaHKOBBIN aHae3uT, FO-3 CKIIOHBI, CpEAHNE TOPU30HTHI;

88 — 00p. I'-33 - anzgesur uzBepskenne 1989 ./ 7 /; 89 — 00p. A124B; - annesut uzBepxenus 1977 1. /5 /; 90 — 06p. 1-4514/1 — poroBo0OMaHKOBBIH
aHJIC3MT, TaBOBbIN MOTOK Ha C-B yacTu mocTpoiiku, Kposis moToka; 91 — o6p. 1-4514/2 — poroBooOMaHKOBBIH aHIE3HUT, JTaBOBbIH MOTOK Ha C-B wacTu
MOCTPOMKH, CPEIHsSA YacTh 1moToka; 92 — 00p. 4514/3 - poroB0OOOMaHKOBBIN aH/IE3UT, JTaBOBBINA MOTOK Ha C-B 4acTH MoCTPOIKH, MOI0IIIBA IOTOKA;

93 - 00p. 36M — npokiactuka / 5 /; 94 — 06p. A115B; - aHAE3UTHI MUPOKITACTHYSCKUAX MOTOKOB M3BepykeHust 1977 1./ 5/; 95 — 06p. 1455 — nasa / 5/,
96 — 00p. 583 - angesut usBepxkerus 1965r. / 34 /; 97 — o6p. 879 - poroBooOMaHKOBO-TMPOKCEHOBBIM aHAC3HT, U3BepKeHUs B Mapte 1956 1. / 34 /;

98 - 06p. I'-30 - anaesut uzBepxernss1989 r. / 7 /; 99 — 06p. 1-160 — poroB0OOMaHKOBBIN aHAE3UT, MUPOKIACTHIECKHUH MOTOK 1956 T.;

100 — poroBo0OMaHKOBO-TTUPOKCEHOBBIN aHAC3UT U3 MUPOKIACTUICCKON TOJIIIN B BOCTOYHOM BYJIKAHUYECKOW YaCTH MTOCTPOUKH;

101 - 06p. A117B; - annesut usBepxkenuns 1977r. / 7 /. 102 — 06p. J-4179 nBynupOKCEHOBBIN aHIE3UT, JTABOBBIH MOTOK HA 3aIlaJHOM CKJIOHE BYJIKaHa,
103 — 00p. 803 - MBYNUPOKCEHOBBIH aHJIC3MT, JIABOBBIH MOTOK Ha 3anaaHoM ckione / 34 /; 104 — o6p. 1-4190 — ABynMpPOKCEHOBBIN aHIE3UT, CPEIHHE
ropu3oHTel Ha C-B rpebne nocrtpoiiku; 105 — 06p. I'1l5 — nupoknactika moroka, 1989 r. / 7 /. 106 — o6p. 1-4186 - nBynupOKCEHOBBIII aHIE3UT,
naBoBblii moTOK Ha HO-3 ckione, cpemnss dacth; 107 — o6p. 2C — mmpoxnactuka m3BepxkeHus 1984 r.;108 — o6p. 880 - poroBooOMaHKOBO-
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MUPOKCEHOBBIN aHNIE3UT, MUPOKIACTUYECKAs TOJIIA B BOCTOYHOM 4acTH ByJikaHM4Yeckoil moctpoiiku / 34 /; 109 — o6p. 1-144 — poroBooOMaHKOBO-
MUPOKCEHOBBIN aHIC3UT, cpeaHsis 4acTh FO-3 vactu noctpoiiku; 110 — 06p. 12656 - annesut ussepxenust 1963 r. / 34 /;

111 - o6p. 807 - mupokceHoBbiid anae3uT / 34 /; 112 - 06p. 126A - anaesut uzBepxkenus 1963r. / 34 /; 113 — 06p. b-65 — nupoxiactuka 1965r. / 5 /;
114 - 06p. 1-4050/1 — nBynupOKCEHOBBIH aHAE3MUT, JTaBOBbIH MOTOK K FO-B oT kymosna JIoxmaThlii, Mo0I11Ba OTOKA,;

115 — 06p. 1-4050/2 - nBynUpPOKCEHOBBIH aHE3MT, JTaBOBBIN MOTOK K FO-B oT kymosa Jloxmaroro, CpeaHsist 4acTh,

116 — o6p. 1-4050/3 - AByNMHUPOKCEHOBBIN aHIE3HT, TaBOBbIi MOTOK K FO-B oT kymosa JloxmaToro, kpoBiist motoka; 117 - ABYyMHPOKCEHOBBIN aHIE3HT,
naBoBbIid TOTOK (Q4) / 34 /; 118 — 00p. 881 - aHme3uTOBBII MeMe HavalbHOM cTaauu u3Bepxkenus 1955 r., coopan B 16 kM ot Bysikana / 34 /;

119 — 06p. 882 - poroBoOOMAaHKOBBI aHIE3UT, MUPOKITACTHUCCKUI TTOTOK u3BepskeHust 1956 1. / 34 /; 120 — ange3ut kynon Hoserit, 1969 . / 34 /;

121 — o0p. 1452 — nara; 122 — 06p. 883 - anme3uToBbI memnen codpan B Hayase mapta 1956 ., B 12 kM ot Byikana / 34 /;

123 - ange3ut u3 arjaomeparoBoro motoka 29 mas 1962 r. (komn.Cupuna A.H.); 124 — 06p. 2129 - anme3uT, arjaoMeparoBblii MOTOK Kymnosn HoBbiit,
1970r. /5 /; 125 — anpesut xynon Hossiit, 1966 1. / 5 /; 126 — 06p. 808 - 1ByupOKCEHOBBIH aHAC3HT, TaBOBBIH MOTOK / 34 /;

127 — 06p. M-1029 — poroBooOMaHKOBBIH aHIE3UT, MUPOKIacTHUeCKHi TOTOK 1956 1; 128 — 06p. 809 - nBynupokceHoBbIit anae3ut / 34 /;

129 — 06p. M-1031- poroBoOOMaHKOBBIN aHIE3UT, MUPOKIacTHIeckuid MOTOK 1956 T.; 130 — 00p. 810 - IByNMPOKCEHOBHIN aHAE3HT, JABOBBIH TTOTOK
Ha 3anagHoM ckione / 34 /; 131 — 06p. 1419 - naBa / 5 /; 132 — 06p. 1-4185 - nBynupokceHoBbIit anne3uT, K0-3 CKIOHBI, JaBOBBIN MOTOK;

133 — 00p. 884 - menen, BeimaBmMii B HO4b Ha 26 Mas 1962 r., (komr. A.H. Cupuna, HeonyOmuk. ananus); 134 — o6p. ['37 poroBooOMaHKOBBIi
aunesut / 7 /; 135 — 06p. A121B; — annesur ussepxenus 1977 r. /5 /; 136 — 06p. M -1044 — poroB00OMaHKOBBIN aHIC3HUT, TUPOKIACTHYCCKHUN TTOTOK
1962 r. 137 —o6p. 1-4094 - poroBooOMaHKOBBEIM aHAE3UT B cpedaHel dactu moctpoiiku Ha C-B orporax moctpoiikm; 138 — o6p. 1-4091b -
POroBOOOMaHKOBO-TIMPOKCEHOBBIM aHE3UT, CpeHHE TOpU30HTHI ocTpoiiku, C-B 6opT; 139 — 00p. 813 - nBynupoKCeHOBBIH aHAe3uT, Kynon HoBbli,
uzBepxkenue 1962 r. / 34 /; 140 — o6p. 814 - poroBooOMaHKOBO-IIMPOKCEHOBBIH aHie3uT, Kymnos Hoseiit / 34 /; 141 — o06p. 1459 — naBoBsIit moTok / 5 /;
142 — 06p. 1518 - xynon Dkcrpy3uBHsIil rpederb /5 /; 143 — 06p. 816- poroBooOMaHKOBBIN aHae3uT, Kyrou Jloxmarsrii / 34 /;

144 — poroBoOOMaHKOBBIN aHae3uT, Kynon Dkcnemutwu / 34 /; 145 — o6p. 1-4188 — nBynupokceHOBBIN aHIE3UT, JaBOBbIH MOTOK Ha FO-3 ckioHe,
BEepXHUE TOPU3O0HTHI ; 146 — 00p. 1-132 — poroBoOOMAaHKOBBIN aHIE3UT, MUPOKIACTHUECKUN MOTOK 1962 r.; 147 — 00p. 1-4187 — nByNMUpPOKCEHOBBII
aHJIC3WT, MMOJONIBA JIAaBOBOrO 1moToka (00p. 1-4188); 148 — 06p. 818 - mBYMUpPOKCEHOBBIN aHIC3HUT, CTAPbIi JTABOBBI TOTOK HA FOKHOM cKiioHe / 34 /;
149 — 06p. 1-4183 — IByNHPOKCEHOBBINA aHAE3UT, JABOBBIA MOTOK Ha FOXKHBIX CKIOHaX mocTpoiiku; 150 —o6p. 1-4192 — nBynmupOKCEHOBBIN aHIE3UT,
JTaBOBBIN TOTOK Ha I0XHBIX CKJIOHAaX MOocTpoiku; 151 — o6p. 1-4193 — nBynupokceHOBbIH aHae3uT, TaM xe; 152 — o6p. 1-4176 — aBymUpOKCEHOBBIN
anne3ut B FO-3 wactu moctpoiiku; 153 — 06p. 1-4189 — nBynupoKCeHOBBI aHIe3HT, PpOoHTANbHAs YacTh nmoTtoka B K0-3 uactu; 154 — o6p. 1-4510/A -
POroBOOOMAHKOBBIM aHJIE3UT, JTaBOBBIN MOTOK; 155 — 00p. 1-4508/1 — poroBo0OMaHKOBBIN aHJC3UT, JIABOBBIN MOTOK B KO-3 vacTH, MOAOIIBA TIOTOKA;
156 — 06p. 1-4508/2 - poroBo0OMaHKOBBIH aHAE3HT, CPEAHSSA 4acTh MOTOKa; 157 — 00p. 1-4508/3 - poroB0OOMaHKOBBIN aHE3UT, MOIOMIBA MIOTOKA,

158 — 00p. A105B; - aHAe3UT MUPOKIACTHYECKOro TMOTOKa m3BepskeHe 1977 r. / 5 /; 159 — o0p. 1-4175— nBynupokcenoBblit anne3ut B F0-3 vactu
MOCTPOMKH, JTaBOBBIM MOTOK; 160 — 06p. 1-141 — poroBooOMaHKOBO-TTMPOKCEHOBBIC aHJIE3UTHI, JaBOBBIM MOTOK Ha FO-3 CkiOHAx, CpemHssl 4acTh
noctpoiikyu; 161 — o6p. 1-350 - poroBooOMaHKOBBIN aHIE3UT, MUPOKIAcTUYecKHid MOoToK 1956 1; 162 — 06p. b-56-11IT -nupoxnactuueckuii motok 1955
—1956 rr. / 5/; 163 — 06p. 1456 - naBa sxkcTpy3uBHBIN Kymnon JIByrnassiii / 5 /; 164 — 06p. 885 - anaeswur, nemnes KyJIbMHHAIIMOHHOTO B3pbiBa 30 MapTa
1956 1./ 34 /; 165 - poroBooOMaHKOBBI# ane3uT, MapT 1958r. / 34 /; 166 — 06p. 826 - poroBooOMaHKOBBII aHe3UT, Kyros Hoserii / 34 /;

167 — o0p. 16/7 - Tedpa, neprox akrusuzaiuu 1984 r.bl / 5 /; 168 — 06p. B5 - memnen, ussepkenne B oktssope 1984 1. /5 /,
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169 — 06p. M-1022 — poroBooOMaHKOBBIN aHae3uT, Kymon Hoserit 1987 r.; 170 — 00p. 1-4191 — nBynupoOKCEeHOBBIN aHIE3UT, JIABOBBIN MOTOK B C-B
4acTH TOCTPOIKM, cpemHue Tropu3oHTh; 171 — o0p. 1-4184 — §ByNUpPOKCEHOBBIM aHIE3UT, JIABOBBIM IMOTOK Ha IOXKHBIX CKJIOHAX;
172 - poroBOOOMaHKOBBIN aHAE3UT U3 arjioMepaToBoi MaHTUU Kymosia Hoseii, aBryct 1956 1. / 34 /; 173 — 00p. 886 - poroBooOMaHKOBBII aH/IE3UT,
MUPOKIACTHYECKHI MOTOK u3Bepxkenust 1956 r. / 34 /; 174 — 06p.1469 - skcrpy3uBHblid kymoia / 5 /; 175 - menen, BeinaBmmii 27 maprta 1961 r. B 42,5
kM. oT BynkaHa (kosut. I'.E. borosiBnenckoii); 176 - 06p. M -1023 — poroBooOMaHKOBBIH aHIE3UT, TUPOKIACTHYSCKHUI TTOTOK 1977 T.;

177 — 06p. 826 - poroBOOOMaHKOBO-ITUPOKCEHOBBIN aHAe3uT, Kymnoi JIByriaseiii / 34 /; 178 — poroBooOMaHKOBBIH aHe3uT, Kymoa Jloxmareiii / 34 /;
179 — poroBooOMaHKOBBIN aHne3uT Kymosa Hoseiit mapt 1958 1. / 34 /; 180 - 00p. 81031 - Tedhpa BepXHEIUICHCTONICHOBBIX IKCTPY3HBHBIX KYIOJIOB
/34 [; 181 — 06p. 1-4513/1 — poroBOOOMAHKOBBIN aHAE3UT, Kymos JIOXMaThlIif, IIeHTpaibHas 4acTb; 182- 00p. 1-4513/2 - poroBooOMaHKOBBIN aH/IC3HT,
tam xe; 183 - 06p. 1-4513/3 - poroBooOMaHKOBBIN aHAe3uT, Kynoi JloxmaThli, kpaeBas yactb; 184 — 00p. 827 - poroBOOOMaHKOBBIM aHIE3UT, KYIIOJ
Okcneautmu / 34 /; 185 — 00p. 9M; - mUpOKIACTHKA BEPXHEIUICHCTOICHOBBIX 3KCTPY3UBHBIX KymoioB / 5 /; 186 — 06p. 1-4080 - poroBooOMaHKOBBIi
anne3uT, Kyrnos HoBblii, packanenHast naBuHa 12 mrons 1973 r., pont naBunbl; 187 — o6p. 1-4081 - poroBooOMaHKOBEINM aHIE3UT, Kynoa HoBbii,
UCTOKH JlaBHHBI; 188 — 00p. 1-4088 - poroBo0OMaHKOBO-ITUPOKCEHOBBIN aHAE3UT, Kymos HoBblii, Tam ke, 60pT naBunsl; 189 — 06p. 1599 — nasa /5 /;
190 — o6p. b19- tedpa, usBepkenue B okTsiOpe 1984r. / 5 /; 191 — o6p. 1-4090 - poroBooOMaHKOBO-MMUPOKCEHOBBIM aHIE3UT, Kymos HoBbii,
packanenHas aBuHa; 192 — o6p. 13/7 — tedpa / 5 /; 193 — poroBooOMaHKOBO-ITMPOKCEHOBBIN aHAe3uT, Kymou [To6ounslii / 34 /;

194 — o0p. b24 - tedpa, uzsepxkenue B oktsiOpe 1984 r. /5 /; 195 — 06p. 832 - poroBooOMaHKOBBII aHne3uT, Kymou Jloxmarsri / 34 /; 196 — o6p. 833 -
annesut, skctpysus Cemio / 34 /; 197 — o6p. 834 - poroBooOMaHKOBBIN aHme3uT, Kynoi JByrnassiii / 34 /; 198 — 06p. 835 - annesuro-gauut / 34 /
199 — poroBo0OMaHKOBO-ITMPOKCEHOBBIN aHe3uUT, Kynoi Tpeyronbusbiii 3y0 / 34 /; 200 — 06p. 837 - poroBooOMaHKOBBIH aH1e3UT, KymoJ [To6ouHbIit /
5/; 201 — 06p. M-1040 — poroBooOMaHKOBBIN aHae3uUT, Kymoa Dkcneaunuu; 202 — 06p. 1500 - mupoknactudeckuii morok / 5 /; 203 - 06p. I'20 -niemen
B 5 KM OT KpaTepa ByJikaHa, u3Bepskenue aBryct 1989 r. / 34 /; 204 — o6p. 889 - poroBooOMaHKOBBIN aHIE3UT, MUPOKIACTUICCKUN TOTOK M3BEPKCHHUS
1956 r. / 34 /; 205 — 06p. 890 - menen, Boimasimii 29 nexadps, 1958 r. B 42,5 kM ot Byskana / 34 /; 206 — 06p. — 1-4505/1 — poroBooOMaHKOBBIi
aHJIC3UT, TaBOBBIH MOTOK B FO-3 wacTu moctpoiiku, ppouT notoka; 207 — 06p. 1-4505/3 - poroBo0OMaHKOBBIN aHIE3UT, CPEIHSSA YACTh ITOTOKA,

208 — 06p. 840 - poroooomankoBbiit anae3ut / 34 /; 209 —o6p. 1-4505/2 - poroBo0OMaHKOBBI aHIE3HUT, UCTOKHU JIABOBOTO TIOTOKA,;

210 — 00p. I'-23 - menen B 3,5 KM OT Kpartepa ByJKaHa, u3BepxkeHue 2 aprycra 1989 r. /7 /; 211 — o0Op. 1464 - skctpy3uBHbIi Kymon Jloxmarsrit / 5 /;
212 - 06p. 14/11 — tedpa /5/;. 213 — 06p.1-157 - poroBooOMaHKOBBII aHAE3UT, MHUpPOKIacTHUeCKHid moTok 1980 .

214 — o06p. 1-4218 — poroBo0OMaHKOBO-IMPOKCCHOBBII aHne3uT Kynona Hosoro, 1981 r.; 215 — 06p. 13/2 - tedpa / 5 /; 216 - nenen, Beinabmmii 27
mapta 1961 r. B 42,5 kM. ot Bynkana (kowt. I'. E. BorosiBienckoit); 217 — o6p. 1-4509/1 - poroBooOMaHKOBBIH aHIE3UT, Kymon JIOXMarThIi,
HeHTpabHas yacTh; 218— 00p. 1-4509/2 - poroBooOMaHKOBEIH aHIE3UT, TaM xke; 219 — 00p. 1-4509/3 - poroBOOOMaHKOBBIN aHIE3HT, TaM ¥KE;

220- o0p. 1524 — skcrpy3uBHbIi Kymona 'magkuii / 5 /; 221 — 06p. b-20 - menen u3Bepkenue B okTsaope 1984r. / 5 /; 222 — o6p. I'29 - tedpa ¢
nepeBaiia Mexkay ByikaHamu bespimsHHbIN u Kamens, (oOpasenr O.C. UyGaposoid, 2 aBr. 1984 r.); 223 — 00p. 1-366 — poroBoOOMaHKOBEI aHJIC3HT,
MAPOKIACTHIECKU MOTOK 1956 1.; 224 — 06p. M-1039 - poroBo0oOMaHKOBBIN aHAE3UT, KyNoJl DKcrnenunun; 225 — oop. 1-4179 — poroBooOMaHKOBBIiA
annesut, kymon Ilectpeie XpeOrtuku; 226 - o0p. 1-374 — poroBooOMaHKOBBIH aHAe3uT, Kynon Beicokwii; 227 - o6p. 79003/3 - Tedpa
BEPXHEIUICHCTOIIEHOBBIX IKCTPY3UBHBIX KymojoB / 5 /; 228 — 06p. M-1043 - poroBooOMaHKOBBI aHIE3MT, JaBOBbIH MOTOK B C-B yacT MOCTpOMKH;
229 — nenen aexkadbpp 1961 r. (komn. E. K. Mapxununa); 230— o6p. 1-352 — poroBooOMaHKOBO-ITMPOKCEHOBBIC aHIE3HUTHI, MUPOKIACTUYCCKUI MOTOK
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1980 r.; 231 — o6p. M -1028 - poroBoOOMaHKOBBIN aHAE3UT, packaieHHas jaBuHa 1974r. ; 232 — 00p.1-4047 — poroBoOOMAaHKOBBIN JIAINT,
nupokacTuueckuit motok 1985 r.; 233 — poroB00OMaHKOBO-THITEPCTEHOBBIH aHIE3UTO-TAIUT, Kyrou [IpaBuwibHblii / 34 /;

234 — o06p. 1-4042 — poroBOOOMAHKOBBIN JAlUT, MHPOKIACTHYCCKUH TIOTOK 1974 1.; 235 — 00p. 1-4091 — poroB0OOMaHKOBO-TTUPOKCEHOBBIA AT,
kymost Hossrid, 1974 1.; 236 — 06p. 852 - poroB00OMaHKOBO-TUIIEPCTEHOBBIN AT, Kymoi [IpaBuibheiii / 34 /; 237 — poroBoOOMAaHKOBBIH aHIE3UTO-
nauut, Kymon [nankwii / 34 /; 238 — 06p. 1-4510/1 — poroBooOMaHKOBBIH ganut, Kymnoa Tpeyronbusiii 3y0; 239 — 00p. 1-4510/2 — poroBooOMaHKOBBI#
nanut, TaM xe; 240 — 06p. 1-4510/3 — poroBo0OMaHKOBBIN JAIKT, OOPT IKCTPY3UBHOM MOCTPOiiKH; 241 — 06p. 853 - poroBOOOMAaHKOBBIN JAIMT, KYIIOJ
Inanxuit / 34 [; 242 — o6p. 1-4506/1 — poroBooOMaHKOBBIH maiut, Kynoi JByrnaseiid; 243 — o06p. M-1021 — poroBooOMaHKOBBII JalUT, KYIOJ
Okcneauiy; 244 — o6p. 1-4506 — poroBooOMaHKOBbIH qanut, Kynon JByrnassiit; 245 — 00p. 1-347/1 — poroBOOOMaHKOBBIi JAIUT, JTABOBBI TOPH30HT
B }0-3 wactu nmoctpoiiku, HIKHIE TOPU30HTHI; 246 — 00p. 1-4095 — poroBooOMaHKOBBIN HalUT, BEpXHUE TOPH30HTH C-3 4acTH MOCTPOUKH;

247 — 06p. 856 - poroB0OOOMAHKOBO-TUIICPCTEHOBBIN aHIE3UTO-IAIMT, CTAPhINA JABOBBIA MOTOK HA IOr0-BOCTOYHOM CKJIOHE BynkaHa / 34 /; 248 — o0p.
857 - poroB0OOMaHKOBO-TUIICPCTEHOBBIN aHAE3UTO-AAINT, JaBOBbIi OTOK / 34 /; 249 — 00p. 1-4180 — poroB00OMaHKOBBIH-PHOIIUT, SKCTPY3HUBHBIM
kynon [lectpeie XpeOTuku.

FeO*/MgO

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

Puc.5.1 Cucrematumka nopog B. besbimsaHHOro Ha gnarpamme FeO*/MgO- SiO,

lataY
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XUMUYECKUH COCTaB IIArMOKJIa30B 3KCTPY3UBHBIX KYITOJIOB B. Be3bIMAHHOTO

Taoauuma 5.1.

Nen.n.| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
SiO, | 49.00 48.50| 53.50 53.50, 53.50 53.50] 58.00] 55.50 55.50 52.50] 57.00] 58.00] 56.000 57.000 5250 52.50 59.00 53.00] 57.00
TiO, 0.18| 0.17] 0.08 0.09 0.09 0.09 H/0| H/o| H/o 0.14 0.16 0.10 0.16 0.14 0.17 0.17 0.14 0.10 0.10
Al203 | 30.400 31.30) 26.30] 26.25 26.25 26.25 25.35 28.25 28.000 27.50 24.80] 24.80] 24.50 24.30] 28.10] 28.10, 22.00 28.60] 26.50
Fe,Os| 0.75 0.55 0.63 0.63 0.63 0.63 0.40 0.75 0.70 0.73 0.30 0.78 0.62 0.77 0.91 0.91 0.56 0.80 0.55
FeO 0.400 1.04 0.70 0.74 0.74 0.74 0.50 0.30 0.40 0.60 0.31 0.74 0.30 0.52 0.40 0.40 0.17, 0.55 0.45
MnO | 0.05 0.05 0.05 0.02 0.02 0.02 0.03 H/o| H/o 0.03 0.07 0.06 0.05 0.06 0.06 0.06 0.06) Hlo 0.04
MgO | 0.55 0.65 0.50 0.50 0.50 0.50 0.30 0.80 0.48 0.45 0.50 0.85 0.50 0.77 0.70 0.70 0.45 0.65 0.45
CaO | 14.00 14.30| 14.48 14.40, 14.40 14.40, 10.45 10.80 10.90 14.20 11.43 8.95 13.60] 11.93] 14.20] 14.20] 10.40 13.60] 10.35
Na,O | 3.01 3.08 3.82 3.30 3.30 3.30 4.38 4.30 4.50 3.30 4.78 4.76 3.12 3.62 3.02 3.02 5.46 2.20 4.32
K20 0.25 0.32] 0.35 0.35 0.35 0.35 0.28 0.18 0.23 0.48 0.35 0.77 0.55 0.09 0.27 0.27, 0.45 0.16 0.55
P2Os | 0.04] 0.04 0.02 0.02 0.02 0.02 0.05 0.05 0.04 0.02 0.04 0.04 0.04 0.04 0.02 0.02 0.07, 0.03 0.04
n.n.n.| 0.35 0.40 0.34 0.35 0.16 0.56 0.24 0.52 0.18 0.10 0.10 0.22 0.52 0.08
SUM | 98.98100.40(100.43| 100.14] 99.80, 99.80, 100.09 100.93] 100.75 100.11 100.30[ 100.09] 99.96/ 99.42 100.45 100.45 98.98 100.21} 100.43
Li 11.00] 8.20] 7.20 8.40 8.20 7.40 1.20 1.00[ 10.00 7.60] 22.00 10.200 13.60_ 12.40 10.1Q 9.80] 10.00 0.25 5.00
Rb 3.80| 14.80, 4.80] 10.40, 10.40 12.00 2.50 2.50] 20.00 3.80, 10.00 7.20 7.00 4.20,  10.00 9.80| 20.00 1.70] 10.00
Cs 0.97] 1.02 0.60 1.09 1.08 1.03 1.10 1.00 1.02 0.82 1.10 1.10 1.02 0.87 1.29 0.81 0.80 8.00 1.20
Mn | 30.00 95.001180.00] 60.00| 140.00] 150.00, 150.00] 150.00 150.00 70.00 130.00, 330.00 110.00/ 5000.00] 140.00] 180.00 330.00 180.00] 65.00
Ti |250.001400.00450.00 550.00] 700.00] 1000.00 1000.00[ 1000.00| 1000.00 160.00, 300.00] 500.00 120.00] 160.00] 220.00] 450.00 50.00 450.00] 250.00
\ 8.000 1.00, 2.00 1.00 3.00 3.00 3.00 3.00 3.000 12.00] 28.00 5.00 7.000 28.000 16.00 2.00 5.00 2.00 7.00
Co 4.00 10.00| 10.00, 10.00, 10.00 10.00] 10.00 10.00, 10.00 2.00 3.00 2.00 4.000 10.00, 10.00, 10.00 2.00] 10.00 2.00
Ni 10.00 10.00] 10.00; 10.00, 10.00 10.00] 10.00, 10.00, 10.00 10.00 10.00, 10.00, 10.00, 70.00, 50.00 10.00, 10.00] 10.00] 10.00
Cr 10.00] 8.00] 3.00 3.00 3.00 3.00 3.00 3.00 3.000 40.00, 10.00 40.00 10.00 150.00 3.00 3.00  40.00 3.00] 10.00;
Ba | 60.00 70.00 30.00] 25.00 45.000 25.00 25.000 25.00 25.00 60.00 130.00; 250.00] 60.00] 200.00] 30.00] 40.00 250.00 40.00] 200.00
Sr_ 1600.00[700.00/800.00;1200.00, 800.00] 1400.00] 900.00] 890.00] 890.00, 750.00 1400.00, 700.00; 900.00, 700.00, 600.00/1800.00, 700.00] 640.00] 620.00
Pb | 10.00180.00 10.00] 10.00, 10.00 10.00] 10.00 10.00 10.00| 100.00 6.00| 100.00 10.00 100.00] 180.00] 10.00) 10.00 10.00] 10.00
Mo 0.50| 9.00, 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 1.00 0.50 0.50 3.00 0.50 0.50 0.50 0.50 0.50
Zn | 30.00 30.00] 30.00] 30.00, 30.00; 30.00 30.00, 30.00 30.000 30.00] 100.00 30.00, 30.00, 620.00, 30.00, 30.00 30.00 30.00] 30.00
Cu [250.00 6.00, 30.00] 10.00p 20.00f 22.000 22.00, 30.00, 30.00 8.00l 10.00 1.00 1.000  80.00 2.00 5.00 1.00 5.00 7.00
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Nen.n.] 20 21 22 23 24 25
SiO2 | 57.10] 58.00f 61.70] 58.000 53.20] 59.00
TiO, 0.10 0.10] H/o 0.10 -- 0.26
Al,O3 | 26.500 25.75] 23.05 25.100 28.97| 25.00]
Fe>03 0.61] 0.70 0.60 0.78 0.30 0.63
FeO 0.56] 0.65 0.18 0.70 0.19 0.74
MnO 0.06] 0.06] H/o 0.00] H/o 0.08
MgO 0.78 0.90 0.60] 0.80 0.65 0.80
CaO 11.80 8.50] 8.40 8.80] 12.20] 8.20
Na,O 3.65 4.80 4.24 4.70 4.00] 4.12
K20 0.55] 0.78 0.65 0.77 0.36 0.35
P>0s 0.04] 0.04 0.10 0.04 0.08 0.04
n.n.K. 0.54]
SUM | 101.75] 100.28] 99.52] 99.791 99.95 99.76
Li 125 9.60] 11.001 28.00 5.000 11.00
Rb 4.50 4.000 10.00f 10.00f 10.00 20.00]
Cs 1.20] 0.88 0.88 0.88 0.88 0.75
Mn 65.00] 190.00] 120.00] 110.00p0 100.00] 120.00
Ti 250.00] 250.00] 670.00] 680.00] 250.00] 1200.00]
\Y 7.000 5.000 35.000 45.000 27.00 3.00
Co 2.00 2.00, 3.00 3.00, 3.00 10.00
Ni 10.00] 10.000 10.00f 10.00F 10.00 10.00
Cr 10.00 10.000 10.00] 10.00f 10.00 3.00
Ba | 200.00] 70.00] 430.00] 500.000 250.00] 180.00
Sr_ ] 370.00] 800.00] 1300.00] 1000.00] 1400.00] 600.00
Pb 10.00] 10.00] 3.00 4.00 8.00] 10.00
Mo 0.50 0.50 1.80] 1.00 1.00] 1.00
Zn 30.00] 30.000 100.00] 100.003 100.00f 30.00
Cu 7.000 6.00] 24.00] 28.001 30.00] 7.00
MpumeyaHue.

npooskeHue Tad. 5.1,

MnarnoknasoBbi 6a3aneT: 1-06p. | -4512/1. [IBynMpoKceHoBbIE aHAe3MTo-6a3anbThl, aHae3uTbl : 2-06p. | -4043, 3-06p. | -4046, 4-06p. | -4045, 5-06p. | -4045/1,

6-06p. | -4045/2, 7-06p. A -33, 8-06p. A -35, 9-06p. A -39, 10-06p. | -4514/A.

PoroBoobmaHkoBble aHae3uTbl: 11-06p. A -160, 12-06p. | -4508, 13-00p. | -4510/A, 14-06p. | -4513, 15-06p. | -4509/1, 16-06p. | -4509/2, 17-06p. A -132,
18-06p. A -15, 19-06p. | -4505, 20-06p. A -19.
PoroBooOMaHKOBO-NMPOKCEHOBLIE aHAe3UTbI: 21-06p. | -4506, 22-00p. | -4181, 23-06p. | -4180.foMeoreHHble BkNoYeHus: 24-00p. A -161, 25-06p. A -351.
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XnMunyeckun coctaB BKpansieHHUKOB U MUKPONIUTOB KITMHOMNMPOKCEHOB
B 6a3anbTax B. be3bIMaAHHBLIN (06pa3ey 1-4512/1)

1 2 3 4 5 6 7 8 cpenHee 9 10 11 12 cpenHee
(n=8) (n=4)
Sl 50.49| 48.52 51.1| 47.72 50.7| 47.08] 50.99] 51.41) 49.75 50.81| 51.14| 49.36] 49.37] 50.17
Tl 0.76 1.28 0.7 1.45 0.76 1.76 0.88] 0.79 1.05 1.04 0.82 1.19 1.67] 1.18
AL 243| 4.49| 245 503/ 248 5.68 2.3 2.08] 337 295 214| 3.12| 478 3.25
FE 9.43| 8.85 8.47| 9.26 9.79] 9.74 9.22 9.47 9.28 10.52( 10.03] 11.06( 11.01] 10.66
MN 0.29] 0.18 0.24] 0.19 0.34 0.2 0.3] 0.26 0.25 0.27 0.31] 0.31 0.27] 0.29
MG 15.52| 13.75 15.7] 13.42 15.4] 12.97 15.3] 15.24] 14.66 14.78| 15.57| 14.51| 13.65] 14.63
CA 19.19( 21.1] 19.75[ 20.96| 19.32| 20.87( 20.23] 19.91] 20.17 18.18 18.4 18.7 18.54] 18.46
NA 0.14( 0.27 0.13 0.3 0.04f 0.29 0.26 0.2 0.2 0.2 0.11| 0.27 0.36] 0.24
K 0 0 0 0 0 0 0 0 0 0.1 0.02 0 0.15] 0.07
CR 0.03] 0.06 0.14 0.1 0.07] 0.07 0.06 0 0.07 0 0.04] 0.02 0.02] 0.02
SUM 98.28| 98.5] 98.68| 98.43 98.9] 98.66/ 99.54| 99.36] 98.79 98.85| 98.58| 98.54| 99.82] 98.95
Konun4yectBO MOHOB B nepec4yeTte Ha 6 (O
Sl 1.9123]1.8435| 1.9194|1.8205| 1.9109(1.7967| 1.9103|1.9267] 1.8800 |1.9149| 1.9292(1.8806| 1.8533| 1.8945
TI 0.0217|0.0367| 0.0199|0.0415( 0.0217]0.0504( 0.0249|0.0223] 0.0299 |0.0294( 0.0234| 0.034| 0.0472] 0.0335
AL 0.1084] 0.2011( 0.1083]0.2260| 0.1100{0.2553| 0.1018({0.0921] 0.1504 |]0.1311| 0.0952|0.1401| 0.2115] 0.1445
FE | 0.2985|0.2812| 0.2662]|0.2954| 0.3085|0.3107| 0.2889(0.2969] 0.2933 |0.3315| 0.3163|0.3523| 0.3457] 0.3365
MN | 0.0094(0.0059| 0.0076(0.0061| 0.0109|0.0066( 0.0095|0.0081] 0.0080 ]0.0086| 0.0099|0.0099( 0.0084| 0.0092
MG | 0.8761|0.7787( 0.8791|0.7632| 0.8651|0.7380| 0.8543(0.8514] 0.8257 |0.8305| 0.8757(0.8239| 0.7637] 0.8235
CA | 0.7787(0.8591| 0.7948(0.8566| 0.7804|0.8535| 0.8121|0.7996] 0.8169 |0.7340| 0.7436|0.7634| 0.7455| 0.7466
NA | 0.0104(0.0200] 0.0092(0.0222| 0.0029|0.0217( 0.0188]0.0149] 0.0150 ]0.0147| 0.0083|0.0197( 0.0265| 0.0173
K 0.0000( 0.0000| 0.0000(0.0000| 0.0000(0.0000| 0.0000(0.0000fF 0.0000 |0.0047| 0.0009(0.0002| 0.0074] 0.0033
CR | 0.0008]|0.0019( 0.0042|0.0029| 0.0021|0.0020| 0.0017(0.0000fF 0.0020 ]0.0000{ 0.0011|0.0005| 0.0007] 0.0006
SUM| 4.0163(4.0281| 4.0087(4.0344| 4.0125|4.0349| 4.0223]|4.0120] 4.0212 ]3.9994| 4.0036|4.0246( 4.0099| 4.0094
FIFM 26.01] 26.93| 23.75| 28.31] 26.96[ 30.07| 25.89| 26.38] 26.79 29.06| 27.14| 30.54( 31.68] 29.61
WO 39.67| 44.63] 40.81| 44.59| 39.72 44.71] 41.33| 40.88] 42.04 38.54| 38.22] 39.16[ 40.01] 38.98
EN 44.64| 40.46( 45.14| 39.73| 44.03| 38.66| 43.48| 43.53] 42.46 43.6] 45.01| 42.26] 40.99] 42.97
FS 15.69| 14.91] 14.06] 15.69| 16.25| 16.62| 15.19 15.6 15.5 17.86[ 16.77| 18.58| 19.01] 18.06
MpumeyaHune. 1-8 BKkpanneHHNKM KINMHOMUPOKCEHOB; 9-12- MUKPONUTLI

Tabnuua 5.2.
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Tabnuua 5.3. Tabnuua 5.4.

XumMunyeckum coctaB ONiMBMHOB B ba3anbTax
B. be3bIMsAHHLIN (0OOpa3ew 1-4512/1)

XnMunyecknn coctaB OpTONUPOKCEHOB B aHAe3nTax
B. Be3biMsiHHOro (o6pasewy I-4506)

1 cpenHee 3 4 5 cpegHee
1 2 3 cpenHee (n=2) (n=3)
(n=3)
Sl 53.56] 53.65] 52.96] 53.39 Sl 38.09] 37.16| 37.63 37.48] 37.63] 35.45 36.85
Tl 0.19| 0.9 0.2 019 Tl of o001 o0.01 0.01 003 0.08 0.04
AL 155 141 146 1.47 AL 0.04 of 0.02 0 of 006 002
FE 19.39] 19.25[ 19.48[ 19.37 FE 23.91f1 28.58 26.25 26.18] 23.71] 34.23] 28.04
MN 0.76 0.68 0.64] 0.69 MN 0.37 0.46] 0.42 0.48 0.33 0.74 0.52
MG 22.66| 22.81] 2291 22.79 MG 37.52] 31.81f 34.67 35.1] 36.97] 28.29] 33.45
CA 0.98 0.99 0.96/ 0.98 CA 0.22 0.29] 0.26 0.28 0.26 0.42] 0.32
NA 0.07 0 0.09 0.05 NA 0 o o 0.07]  0.03 of o0.03
K 0 0 o o K 0 o o 0 0 0 0
CR 0.03 0.03 0.02] 0.03 CR 0 0 0 0.02 0 0.01] 0.01
SUM| 99.19| 99.01] 98.72] 98.97 SUM | 100.15] 98.31] 99.23 [ 99.62 98.96] 99.28 99.29
KonuuecTBo MOHOB B nepecyeTte Ha 6(0) KonunuyectBo uoHoB B nepecyete Ha 4 (0)
S| 1.9844| 1.9887| 1.9744l 1.9825 Sl 0.9975 1.0155] 1.0065 | 0.9995] 0.9977] 0.9915( 0.9962
TI 0.0054| 0.0054| 0.0056| 0.0055 TI 0.0000; 0.0003] 0.0002 | 0.0002] 0.0007] 0.0017[ 0.0009
AL 0.0677| 0.0616/ 0.0643| 0.0645 AL 0.0013] 0.0000; 0.0007 | 0.0000] 0.0000] 0.0021f 0.0007
EE 0.6006| 0.5968| 0.6073| 0.6016 FE 0.5236] 0.6532] 0.5884 | 0.5838] 0.5259| 0.8005( 0.6367
MN 0.0239| 0.0214| 0.0202| 0.0218 MN 0.0082] 0.0107] 0.0095 | 0.0109] 0.0073] 0.0175( 0.0119
MG 1.2513] 1.2603| 1.2734l 1.2617 MG 1.4648( 1.2960[ 1.3804 | 1.3951] 1.4613] 1.1793] 1.3452
CA 0.0390| 0.0393| 0.0383| 0.0389 CA 0.0063] 0.0084] 0.0074 | 0.0081 0.0075( 0.0126| 0.0094
NA | 0.0053 0.0000 0.0067| 0.0040 NA 0.0000; 0.0000] 0.0000 | 0.0038 0.0017] 0.0000] 0.0018
K 0.0000 0.0001| 0.00001 0.0000 K 0.0000; 0.0000] 0.0000 | 0.0000] 0.0000] 0.0000] 0.0000
cR | 0.0007] 0.0007| 0.0005| 0.0006 CR 0.0000] 0.0000] 0.0000 | 0.0004] 0.0000] 0.0001] 0.0002
suM| 3.9783 3.9743] 3.9907| 3.9811 SUM | 3.0017| 2.9841] 2.9929 | 3.0018| 3.0021| 3.0053] 3.0031
F/IFM 33.29] 32.91] 33.01f 33.07 FIFM 26.64] 33.87| 30.26 20.88] 26.73 40.96 32.52
WO 2.04 2.05 1.97[ 2.02 FO 73.36| 66.13] 69.75 70.12| 73.27| 59.04] 67.48
EN 65.35| 65.72] 65.67 65.58 FA 26.64] 33.87] 30.26 20.88] 26.73] 40.96] 32.52
FS 32.62| 32.23] 32.36] 32.4

MpumeyaHue. 1-2 - BKpanneHHKN ONMBUHA, 3-4 — MUKPONUTHI




X1UMMYeCcKnUii cocTaB poroBbiX 06MaHOK U NMPOKCEHOB B. Be3bIMsiHHOro

KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13
SiO; 40.82| 44.50| 42.52| 44.50( 45.00| 41.38| 41.40| 43.62| 47.50| 58.00f 53.00| 55.50| 60.00
TiO2 2.06 2.16 0.82 1.98 1.85 1.76 1.80 1.86 1.64 1.07 0.80 0.76 0.67
Al,O3 14.55| 16.40| 15.20f 13.80| 14.45| 14.26| 12.24| 11.85| 13.48| 12.25 7.45 8.72 8.55
Fe,Os3 6.46 6.24 7.14 7.00 7.35 7.60 8.62 6.15 5.00 2.87 2.17 2.78
FeO 7.24 7.86| 13.026 7.31 8.40 7.64 7.65 6.28 8.27 6.10| 10.21 9.62 8.44
MnO 0.16 0.23 0.13 0.16 0.20 0.28 0.25 0.30 0.21 0.12 0.28 0.31 0.36
MgO 13.72 8.00f 13.38 9.85 9.85| 12.73] 13.75| 13.60 9.75 6.60| 13.40| 12.80| 12.10
CaO 11.52| 11.30| 11.12| 10.67| 10.55| 10.54| 11.54| 10.97| 10.25 6.55 6.56 5.40 5.31
Na2O 2.14 2.48 2.36 2.58 2.20 2.46 2.40 1.98 2.34 3.16 2.39 2.39 1.68
K20 0.48 0.43 0.35 0.42 0.44 0.62 0.65 0.61 0.54 0.98 1.10 1.22 0.96
P20s 0.13 0.13 0.15 0.17 0.17 0.17 0.17 0.27 0.28 0.30 0.15 0.12 0.12
H,O H/O 0.18 0.12 0.38
H,O" 0.11 0.14| 0.14| 0.3
n.n.n. 0.40 0.18 0.30
SUM 99.39| 99.73| 99.06| 98.58| 100.11| 99.51| 99.71| 100.47| 100.41| 100.13| 98.61| 99.19| 101.27

FeO'/MgO 0.95 1.68 0.97 1.39 1.49 1.12 1.05 1.03 1.42 1.61 0.95 0.90 0.90
Li 10.00 3.00 2.00 3.00 2.00|{ 22.00 3.60| 22.00| 25.00f 27.00|{ 22.00| 22.00] 22.00
Rb 20.00 1.50 1.50 1.50 1.50| 10.00 1.74| 10.00f 10.00| 10.00| 10.00{ 10.00| 10.00
Mn 1100.00{1600.00{1800.00{1600.00{1500.00|1500.00{1500.00{1800.00{1800.00{1100.00{3000.00|2400.00{3000.00
Ti 8000.00/5000.00{5500.00{6000.00|5200.00{5000.00{5000.00|5500.00{5500.00{4500.00|4000.00{3500.00|2700.00
\% 250.00| 300.00{ 200.00{ 300.00| 300.00{ 270.00| 270.00| 300.00( 300.00| 320.00| 250.00{ 30.00| 250.00
Co 35.00f 31.00{ 30.00f 30.00{ 20.00{ 24.00f 22.00{ 32.00 3.50f 12.00f 32.00f 20.00{ 10.00
Ni 60.00f 50.00f 55.00{ 52.00f 30.00{ 38.00{ 39.00f 52.00f 55.00| 10.00| 48.00{ 40.00| 25.00
Cr 280.00| 160.00f 90.00| 150.00| 82.00{ 80.00| 50.00| 80.00f{ 60.00{ 60.00| 120.00{ 130.00| 60.00
Ba 70.00f 70.00{ 100.00| 60.00| 85.00{ 60.00{ 60.00| 100.00{ 400.00| 600.00| 210.00( 570.00| 420.00
Sr 220.00| 310.00{ 250.00| 300.00| 160.00{ 250.00| 250.00| 250.00( 330.00| 700.00| 110.00( 240.00| 200.00
Pb 3.00 5.00 3.00 5.00f 13.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Mo 1.00 1.80 1.00 1.80 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Zn 100.00| 220.00| 220.00{ 250.00| 100.00| 270.00{ 280.00| 240.00| 160.00( 100.00| 100.00| 100.00{ 100.00
Cu 28.00f 15.00f{ 33.00{ 15.00f 20.00{ 60.00{ 80.00/ 35.00f 33.00f{ 80.00f 42.00f{ 24.00, 14.00

Tabnuuya 5.5.

MpumeyaHue.

Porosasi obmaHka.

JlaBoBble NTOTOKMW.
[BynMpokceHoBbIE aHOEe3nNTo - 6asanbTbl
1-06p. A -133, 2-06p. A -133/1.

3 KcTpYy3uun PoroBoobMaHKoBbIE
aHgesutbl (Kynon HoBbil):

3-06p. M -1037.

AHpesnTo - 6asanbThl (Kynon I):

4-06p. A -39.

[BynupokceHoBble aHaesnTbl (Kynon II):
5-06p. A -19.

[BynupokceHoBble aHae3uTo-6a3anbThbl
(Kynon 1): 6-06p. A -160.

AHpeanTbl (Kynon 4): 7-06p. A -16.
PorosoobmaHkoBble aHge3uTsl (Kynon
JloxmaTbin): 8-06p. A -161.
[BynmpokceHoBbIE aHOe3nTo - 6as3anbTbl
(Kynon 3): 9-06p. A-369 .
PorosoobmaHkoBble aHae3nTbl(Kynon
Okcneguunn): 10-06p. A-357.
NMUpOKCeHbI.

JlaBoBble NOTOKMN. AHOE3NTO —
©asanbTbl: 11-06p. A -142.,

12-06p. A -143.

AHpes3nTbl 13-06p. | -137.
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Tabmauua 5.6.

XuMunyeckmn coctaB MarHeTUTOB
B. be3bIMAHHBLIN (0OOpa3el 1-4512)

1 —A—1-4092
S 0.09 —&—A-137
Tl 12.36 100.00 | —&—I-4177
AL 4.9 —A—1-4514
FE 37.82 —A—1-4188
FE3 39.55 —A—1-4186
MN 043 —A—M-1518
MG 314 —A—1-4183
CA 0.09 —A—1-4192
A 0 —A—1-4193
p 0 . ) —A—1-4176
= - 3 —A—1-4189
5[ —A—A-141
SUM 99.17 ) —&—-4175
KonunyectBo noHos B % —A—1-4191
nepecyete Ha 32 (0) 5[ —A—1-4184
S 0.0261 g- —A—-4505
Tl 2.7098 = —A— M-1524
AL 1.6825 —A— M-1043
FE 9.2179
FE3 8.6737
MN 0.1062
MG 1.3649
CA 0.0296 1.00
NA 0.0000 La Ce Nd Sm Eu Th Yb Lu
K 0.0000
R 0.1825 Puc. 5.2 XapakTtep pacnpegenenus P339 B naBoBbIx NOTOKax B.be3bIMsIHHOIO
SUM 23.9932
FIFM 87.23




CopepxaHue HEeKOTOPbIX MUKPO3NIEMEHTOB B nopopaax B. be3biMsiHHOroO (r/T)

Ne |Ne o6p.| nopopa | SiO.| Rb Sr Ba Sc Cr Co Ni Sb Zr Hf Ta | Th
1]1-4045 |JaHpesut |57.14]23.00] 350.00f 400.00] 12.80 8.30] 15.70 <9] 0.19 <35| 1.97] 0.23] 0.77
2|1-4092 |------ 57.30]21.90] 460.00] 400.00] 25.50] 99.40] 25.50] 45.40] 0.16] 36.60] 1.52] 0.15] 0.88
3|A-137  |------ 57.48] 31.00] 430.00] 610.00] 17.20] 41.20F 23.50fF 17.80] 0.27] 61.90] 2.07] 0.24] 1.67
4]M-1039 |------ 57.60]17.20] 340.00] 390.00] 18.80] 65.80] 15.30f 11.30] 0.26 <34| 2.26] 0.08| 1.07
5]A-136 |------ 57.82]26.80] 410.00] 560.00] 13.50] 10.20f 13.30 <8| 0.19] 80.70] 2.56] 0.23] 1.35
6|l-4177 |------ 58.00] 25.80] 410.00] 630.00] 22.90] 110.00] 21.60] 36.20] 0.24] 50.90] 2.79] 0.20] 2.19
7\1-4514  |------ 58.13]18.70] 420.00] 470.00] 19.20] 27.40f 20.00 <10] 0.15 <41] 2.30] 0.18] 0.93
8]1-4188 |------ 58.28] 25.50] 400.00] 550.00] 20.70] 61.40fF 18.40] 31.30] 0.27] 48.80] 2.75] 0.19] 1.24
9|I-4190 |------ 58.52| 31.60] 350.00] 690.00] 22.10] 66.90] 19.40] 26.90] 0.26] 70.60] 2.39] 0.20] 1.82

10}1-4186 |------ 58.58]26.80] 420.00] 570.00] 21.20] 73.40fF 19.00fF 40.70] 0.26] 53.70] 1.85] 0.20] 1.25

11|1-144 |- 58.62| 25.10] 440.00] 500.00] 8.90] 20.30] 11.50 <7] 0.21] 75.10] 2.96] 0.33|] 1.11

12]M-1031 |------ 59.00] 23.10] 390.00] 460.00] 16.30] 59.70f 13.50 <10] 0.58 <36] 1.98] 0.10] 1.24

13|M-1044 |------ 59.00] 15.40] 410.00] 320.00] 14.60] 39.10] 11.70 <10} <0,03 <34| 1.53] 0.07| 1.08

14]1-4094 |------ 59.12|16.60] 310.00] 410.00] 10.90 9.30] 10.30 <6| 0.16] 49.40] 1.75] 0.11] 0.88

15]M-1518 |naBa 59.26]13.40] 370.00] 660.00] 17.10] 33.70] 14.90] 19.50] 0.31] 34.40] 2.55] 0.09] 1.20

16{1-4183 |aHge3nT [59.43]25.50] 450.00] 530.00] 10.20 3.80] 11.60 <7| 0.22] 52.30] 2.15] 0.20] 1.39

17)1-4192 |------ 59.43]28.80] 340.00] 630.00] 22.80] 104.00F 20.50fF 35.50] 0.30] 60.20] 2.53] 0.20] 1.81

18|1-4193 [|------ 59.45]30.50] 370.00] 640.00] 22.20] 77.00] 17.50] 31.90] 0.26] 39.20] 2.47] 0.19] 2.08

1911-4176 |------ 59.50]23.70] 380.00] 440.00] 21.50] 109.00F 19.90f 32.10] 0.24] 56.70] 1.95] 0.18] 0.97

20]1-4189 |------ 59.56]26.20] 370.00] 590.00] 22.30] 73.80] 19.60] 36.90] 0.26] 48.60] 2.38] 0.20] 1.65

21|A-141  |------ 59.70]29.20] 370.00] 620.00] 22.50] 58.90] 20.40] 25.00] 0.26] 61.50] 2.55] 0.20] 1.75

22|1-4175 |------ 59.70]29.30] 480.00] 570.00] 23.40] 127.00F 24.20] 40.70] 0.25] 46.20] 2.19] 0.24] 1.84

23|A-350 |------ 59.70] 25.50] 340.00] 550.00] 18.60] 35.10] 16.20] 14.60] 0.23|] 39.60] 2.11] 0.25] 1.38

2411-4191 |------ 59.86]27.30] 410.00] 660.00] 21.10] 75.10F 19.00F 43.40fF 0.25 <28| 2.79] 0.23] 1.42

25|1-4184 |------ 59.90/32.90] 410.00] 660.00] 22.20] 67.90] 19.10] 39.90] 0.33] 52.00] 2.48] 0.23] 1.50

26|M-1023 |------ 60.00] 23.30] 400.00] 420.00] 14.30] 52.90] 12.90 <9] 0.28] 69.10] 1.95] 0.11| 1.08

27|1-4513 |------ 60.26] 21.60] 360.00] 540.00] 12.40] 11.30f 12.50 <10] 0.13] 71.90] 2.63] 0.26] 1.35

28|1-4080 |------ 60.34| 22.30] 370.00] 650.00] 16.70] 11.30] 14.40 <10] 0.21 <39| 2.27] 0.10] 1.19

29|1-4081 |------ 60.36] 24.10] 380.00] 570.00] 19.20] 13.40f 16.20F 15.30fF 0.26 <40] 2.49] 0.11] 1.67

30]1-4088 |------ 60.40] 25.80] 360.00] 530.00] 18.90] 15.00] 16.40 <11] 0.95| 78.60] 2.50] 0.19] 1.63

31|1-4090 |------ 60.46]17.60] 330.00] 970.00] 18.70] 15.20f 16.20 <10] 0.47 <40] 2.33] 0.12] 1.26

32|M-1040 |------ 61.00]23.00f 330.00] 510.00] 16.60) 67.70f 14.70F 22.70F 0.26 <37] 2.25] 0.15] 1.21

33|1-4505 |------ 61.20] 19.60] 280.00] 480.00] 25.50] 51.80] 22.30] 38.10] 0.18 <48| 2.43] 0.09] 1.23

TaOmuma 5.7.
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Ne |Ne o6p.| nopopa | SiO2| Rb Sr Ba Sc Cr Co Ni Sb Zr Hf Ta | Th

34|1-4509 |------ 62.01| 26.90] 370.00] 560.00] 6.90 <4| 6.30 <8| 0.30] 51.20] 2.68] 0.20] 1.24
35|M-1524 [naBa 62.04]20.10] 430.00] 430.00F 4.70 <3| 3.70 <8| 0.29] 112.00f 3.31] 0.25] 0.98
36|A-366 |aHpesuT |62.50|21.30] 340.00] 610.00] 15.50f 8.10| 13.10 <10] 0.26] 80.00] 2.60] 0.20] 1.43
37|M-1043 |------ 62.77]15.50] 350.00] 480.00] 14.10] 43.10] 12.30] 9.70| 0.26 <30] 1.86] 0.09] 1.01
38|A-352  |----- 62.83]19.60] 350.00] 750.00] 15.10] 14.70] 18.60 <10] 0.66 <35] 2.71] 0.16] 1.31
39|1-4091 |pauwut 63.50] 25.90] 410.00] 620.00] 22.40] 76.10] 19.40] 34.70] 0.28] 31.00|] 2.33| 0.19| 1.28
40}1-4510 |------ 63.68]28.60] 310.00] 590.00fF 6.30 <4] 5.30 <8| 0.39] 99.80f 3.38] 0.23] 1.31
41|A-347 |- 65.00] 31.30] 320.00] 650.00] 29.60] 79.70] 28.20] 28.60] 0.35] 69.30] 2.83| 0.28] 1.82

pojobKkeHne Tadin.5.7.

MpnmeyaHue. AHaNM3 BbINOJNTHEH MHCTPYMEHTalNbHbIM U PaAUOXMMUYECKUM HEMTPOHHO-aKTMBaUUOHHbIM MeTogoMm,aHanuTuk I.M.Konecos, FTEOXU PAH.
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6. BI/IMI/IHBI COIIKM. KoopauHatbl 55° 51° C.II., 160° 36’ B.Z. Beicora B. OBanbHas 3umuHa 3081 M. Ci10KHO MOCTPOCHHOE BYJIKAHUYECKOE
COOpY’KEHHE COCTOSIIIEE U3 HECKOIBKUX CPOCIINXCS MOTYXIIUX ByJIKaHOB — OBanbHas 3umuna, Octpas 3umuna — 2744 M. Bynkanel MaHTUHHO-
KopoBoro nuTanusi. CocTaB MPOIYKTOB U3BEP)KCHUH: TIArMOKIIa30BbIe 0a3aabThl M IBYITUPOKCEHOBBIC aH/I€3UTO- 0a3alIbThI, IBYTMPOKCEHOBBIE M
pOroBoOOMaHKOBBIE aHAE3UTHI || THIa JarUTHL.

XumMuyeckmnm coctaB nopoa B. SMMUHbI COMKKU Tabnuua 6.0.
KomnoHenTnl | 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
SiO; 50.51| 52.18| 53.04| 53.06] 53.10] 53.12| 53.15/53.79| 53.90| 54.00] 54.03| 54.10| 54.50/54.67| 54.85| 55.00] 55.00|55.31] 55.45
TiO, 050 056] 091 090 113 095 0500 050 1.00] 1.04] 082 1.00] 100l 075/ 1.00] 1.0 220] o.62] 1.01
Al,03 18.06] 1852 15.76] 15.80| 16.80] 15.90| 18.95/18.78] 15.76] 15.33| 17.26 17.20| 16.35[15.37 16.35| 15.90| 18.40[20.97] 17.25
Fe,0s3 345 1.16] 268 270 279 270 198 161 270 270 248 3.31] 331| 2.65] 334 2.80] 5.40] 1.96] 6.65
FeO 570 5.42] 7.06| 750 7.01] 7.5 446| 507 7.45 590 526 490 454| 6.64] 454 583 1.90] 384 2.34
MnO 013 o017 o017 o017 o022 o017] o.01] 002[ o017] o017 0.14] o016] o0.16] 018 0.16] 0.20 0.09] 015
MgO 6.63] 7.89] 488 490 539 500 7.04] 634 490 570 536 490 5.10f 508 510 580 240] 3.37] 4.10
CaO 938 917 9.21] 920 949 930 961| 911 9.21] 820 903 850 7.40| 848 9.40] 7.95] 8.00| 7.50] 8.01
Na,O 334 278] 388 356 346] 279 274 231 315 350 3.02] 298] 350] 234 337 340 4.00] 327 336
K20 1.03] 108 138 145 1.28] 124 123] 1.00] 124 100 156 159 120 1.72] 112 100 150 1.93] 115
P20s 021 o0.21] o023 023 019 026 027 0.28] 027 o028 0.28 028/ 0.26] 0.40
H,O" 0.00] 043] o026 026 026 026 0.26] 0.00] 0.00] 0.00] 0.00 0.00[ 0.00
H.0™ 035 0.28] o030 o016 016 o0.16] 043 1.23] 0.16] 0.00] 000 0.00f 0.00] 0.90] o0.00f 0.0 o0.80] 0.49] 0.84
n.n.n. 0.00[ 0.00[ 0.00] 0.0 000 0.00 0.00[ 1.73] 0.00 0.00] 2.36 0.00[ 0.64
SUM 99.29| 99.85] 99.76] 99.89| 101.28] 99.30| 100.10[99.76] 100.17| 99.55] 99.23 98.92| 99.70[98.78| 99.51| 99.88| 100.00[99.35] 100.31
FeO'/MgO 1.33] 082 194 203] 177 198 089 1.03] 202 146] 1.40] 1.61] 147| 1.78] 1.48] 1.44] 282 1.66] 2.03
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npogormkeHne tadn. 6.0.

KoMnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Li 9.00f 12.00f 14.00| 11.00| 11.00| 14.00 24.00(f 13.00 9.00f 19.00| 16.00 15.00] 19.00
Rb 21.00f 26.00f 32.00] 21.00] 21.50| 34.00 21.00f 27.00f 21.00{ 11.00{ 17.00 17.00| 28.00
Cs 2.00 3.40 3.00 2.10 1.50 2.40 1.00 1.70 2.00 1.20 0.50 2.50 3.20
\% 35.00{ 32.00{ 270.00( 230.00( 24.00| 350.00 240.00( 380.00f 26.00| 280.00| 300.00 200.00( 380.00
Co 40.00{ 30.00( 33.00f{ 11.00{ b55.00f 30.00 42.00| 28.00| 27.00( 48.00( 32.00 37.00[ 26.00
Ni 32.00] 36.00] 30.00f 33.00f 89.00({ 16.00 30.00f 28.00] 14.00| 55.00| 36.00 11.00] 20.00
Cr 10.00| 10.00| 10.00| 15.00| 15.00( 30.00 59.00f 59.00f 20.00( 38.00| 17.00 27.00[ 25.00
Ba 470.00( 800.00( 950.00{1500.00/1400.00| 680.00 900.00( 500.00| 750.00| 560.00{1200.00 920.00{1100.00
Sr 400.00( 600.00( 400.00| 450.00| 311.00| 400.00 348.00( 900.00( 800.00| 162.00|1100.00 327.00 550.00
Pb 6.00 6.00 5.00 6.00 3.00 5.50 3.00 3.00 6.00 3.00 5.00 1.00 4.00
Mo 2.50 1.40 1.20 2.00 0.90 1.20 0.90 1.20 2.00 0.90 1.00 9.00 1.60
Zn 50.00f 30.00{ 40.00] 30.00| 101.00| 40.00 142.00| 143.00| 130.00| 110.00| 155.00 143.00| 130.00
Cu 150.00| 85.00f 70.00[ 80.00f 98.00{ 80.00 90.00f 70.00| 85.00| 37.00| 70.00 37.00f 50.00
Sc 35| 28.00f 27.00] 28.00| 30.40( 31.00 27.80( 28.00f 20.00( 38.00f 30.00 33.00f 29.00
Hf 3 1.62 1.20 1.62 1.50 1.20 0.50 1.80 2.00 1.30

Mpumeyanue.

HwxHne ropusoHTbl nocTpomrku. NMnarnoknasosble 6a3anbTbl.1-06p. A -120, 2-06p. A -122.

[JBynnpokceHoOBbIe aHOe3uTo - 6a3anbTbl: 3-00p. A -128, 4-06p. A -130, 5-06p. A -193, 6-06p. A -125, 7-06p. 731/ 34/, 8-06p. 747 / 34 /, 9-06p. A -193/1,
10-06p. A -195, 11-06p. A -121, 12-06p. A -184.

CpeaHuve ropusoHTbl NOCTPONKU. [IByNMPOKCEeHOBbIe aHAe3uTo-6a3anbTbl. 13-06p. A -194, 14-06p. 761/ 34 /, 15-06p. A -191, 16-06p. A -196,
17-06p. 764 / 34 /, 18-06p. 768/ 34 /, 19-06p. 772 / 34 /, 20-06p. A -189, 21-06p. 778/ 34 /, 22-06p. A -188, 23-06p. 781 / 34 /, 24-06p. 786 / 34 /,
25-06p. A —192.

[BynupokceHoBbIe aHAE3UTbI: 26-00p. A -124, 27-06p. A -117.

BepxHue ropusoHTbl NOCTPOMKU. POroBoo6MaHKOBbIe aHAE3UTbI IKCTPY3MBHOIo KoMmmnrekca. 28-06p. A -131, 29-06p. A -131/1.
OBynnpokceHoBble aHge3uTbl. 30-06p. 811 /34 /.

PoroBoo6maHkoBblIe aHAe3nTbl: 31-06p. A -190, 32-06p. A -182, 33-06p. A -116, 34-06p. A -181, 35-06p. A -129.

OBynnpokceHoBblIe aHpe3uTbl: 36-00p. 844 /34 /, 37-06p. A -197, 38-06p. A -183, 39-06p. 847 / 34 /, 40-06p. 849/ 34 /.

MupokceH - poroBoobmMaHKoBbIe AauuTbl: 41-06p. A -187, 42-06p. 854 / 34 /, 43-06p. A -127, 44-06p. A -180, 45-06p. 855 / 34 /, 46-06p. A -186.
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npogormkeHne tadn. 6.0.

KomnoHeHTbI | 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
SiO, 55.88] 56.01] 56.08] 56.16] 56.40] 56.77] 57.10] 57.34] 58.43] 59.00] 59.03] 59.30] 60.64] 60.70] 61.50] 61.80] 61.92] 62.10
TiO, 020l o035 o035] o060 035 o090 o094 o095 o051 o066] o040 o060 o088] 082 o080 o080 o057 075
Al,03 18.40] 18.91] 1891 1866] 18.00] 17.35] 1550 15.10] 17.37] 16.30] 17.46] 1650] 16.63| 16.80] 14.20] 14.20] 16.05] 14.70
Fe,Os 3.90] 6.12] 612 o083] 629 353 284 275 188 192 253 212 333 300 207 207 440 146
FeO 3.16] o013 380 5.13] 042 500 582 585 484 499 302 469 344 382 454 454 200 454
MnO 020 o000 o016 o007 o001 o016 o016] o0.16] o015] o0.14] o0.01] o015] o0.14] o016] o016 o016 009 015
MgO 6.00] 341 341 510 536 575 527 530 455 464 a10] 417 286 268 420 420 290 370
CaO g.oo| 670 6.70] 844 774 610 7.05| 700 712 655 7.16] 722 690 720 6.60] 660 560 571
Na,O 291 313 307 315 323 348 320 327 388 387 317 298] 341 398 345 363 365 355
K20 1.05] 1.76] 168 1.09| 1.44] 139 150 144 144 146 140] 137 137 184 165 167[ 1.90] 1.60
P20s 0.20 0.26 026] o025 o025 029 0.29 029 o028 o028 o022 o022 0.36
H,O" 0.00 0.00 0.00] o0.00] o0.00] o0.00] 0.00 0.00] o0.00] o0.00] o0.00] 0.00 0.00
H,O" 0.00] 3.00] o000 053] o040 o000 o000 o000 o000 o000 258 o000 o000] o000 o000 o000 115 o0.00
n.n.n. 0.00 0.00 000] 158 o0.00] o0.00] 0.00 0.00] o0.00] o0.00] 042] 0.00 0.66
SUM 99.90] 99.52] 100.54] 99.76] 99.64] 100.69] 101.21] 99.41] 100.46] 99.82] 100.86] 99.39] 99.88] 101.28] 99.81] 99.89] 100.23] 99.28

FeO'/MgO 1.11] 165 273 115 113 142 159 157 1.44] 145 129 158 225 243 152 152 2.06] 158
Li 21.00 17.00 15.00] 10.00] 10.00] 21.00] 19.00 17.00] 25.00] 14.00] 16.00] 16.00 20.00
Rb 21.00 16.00 25.00[ 19.00] 19.00] 29.00] 28.00 22.00] 32.00] 25.00] 21.00] 21.00 50.00
Cs 2.20 2.70 1.00] 200 200 280 2.00 2.00] 620 220 6.20] 270 1.70
v 360.00 360.00 350.00] 500.00] 250.00| 250.00] 260.00 270.00| 400.00| 220.00| 300.00] 340.00 160.00
Co 40.00 26.00 32.00] 32.00] 33.00] 22.00] 30.00 27.00] 23.00] 18.00] 35.00] 10.00 25.00
Ni 33.00 13.50 23.00] 19.00] 31.00] 28.00] 62.00 35.00] 35.00] 31.00] 19.00] 15.00 7.00
Cr 63.00 60.00 15.00] 49.00| 112.00] 70.00] 80.00 75.00] 70.00] 62.00] 49.00] 30.00 25.00
Ba 700.00 1400.00 550.00| 730.00] 700.00| 600.00] 500.00 750.00] 700.00| 720.00| 450.00] 900.00 620.00
Sr 700.00 850.00 225.00] 320.00] 202.00| 500.00] 500.00 500.00] 500.00] 500.00] 195.00] 500.00 234.00
Pb 1.00 2.00 3.00] 1100 6.00] 5.00] 5.00 5.00] 3.00 800 500 8.00 3.00
Mo 0.90 1.30 090 150 190 160 1.90 170 140l 200 1.0 1.60 1.20
Zn 70.00 80.00 104.00| 107.00] 92.00[ 35.00] 35.00 30.00] 36.00] 30.00] 86.00] 30.00 82.00
Cu 70.00 30.00 30.00] 77.00] 39.00] 55.00] 56.00 55.00] 30.00] 60.00] 34.00] 30.00 35.00
Sc 25.00 21.00 2650 28.50| 28.40] 25.00 20.00 21.50| 18.00 18.50
Hf 1.10 1.50 1.90] 250 o054 150 120 270 2.00 1.75
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KOMnNOHEeHTbI 38 40 41 42 43 44 45 46
SiO; 62.70] 63.32] 63.50] 63.98] 64.00] 64.30] 64.47] 66.00
TiO2 0.75 0.54 0.60 0.43 0.70 0.70 0.35 0.52

Al,O3 15.70] 16.31] 13.30] 15.60f 13.80] 15.80] 16.51] 13.90
Fe,Os3 1.46 3.80 4.54 0.09 1.98 1.98 2.72 4.88
FeO 4.54 1.58 0.91 2.28 3.63 3.63 1.42 0.15
MnO 0.15 0.10 0.14 4.99 0.15 0.15 0.01 0.14
MgO 3.70 2.45 3.73 3.14 3.10 3.10 3.09 3.20
CaO 571 5.43 5.77 2.56 5.30 5.30 5.66 5.25
NaO 3.52 3.77 3.50 0.29 3.90 3.15 4.17 3.50
K20 1.48 1.89 1.60 1.60 2.01 1.69 1.80
P20s 0.36 0.38 0.39 0.39 0.39
H,O 0.00 0.00 0.00 0.00 0.12 0.00
H.0" 0.00 1.12 0.00 0.00 0.00 0.00
n.n.n. 0.00 1.14 1.16 0.00 0.52
SUM 100.07] 100.31] 99.11] 93.36] 99.71] 100.51] 100.21] 100.25
FeO'/MgO 1.58 2.04 1.34 0.75 1.75 1.75 1.25 1.42
Li 20.00 17.00 11.00] 20.00 18.00
Rb 28.00 30.00 20.00] 38.00 30.00
Cs 1.70 5.00 6.00 6.00 3.00
\% 300.00 170.00 140.00] 150.00 110.00
Co 18.00 12.00 20.00] 14.00 23.00
Ni 17.00 7.00 12.00 5.50 4.00
Cr 20.00 20.00 22.00] 35.00 24.00
Ba 950.00 600.00 950.00] 570.00 610.00
Sr 270.00 257.00 600.00] 171.00 353.00
Pb 2.00 7.80 8.00] 10.00 7.60
Mo 1.50 1.80 1.40 1.80 1.80
Zn 50.00 101.00 96.00] 57.00 75.00
Cu 37.00 33.00 23.00] 42.00 23.00
Sc 17.00 18.60 14.00] 11.30 13.90
Hf 1.60 1.52 2.33 3.65 2.70

npogormkeHne tadn. 6.0.

FeO*/MgO

O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70

Puc. 6.1 Cucrematvka nopof B. 3UMMHbI COMKW Ha AuarpaMmme
FeO*/MgO-SiO,

Sio,
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Xumunyecknm cocrtaB (Bec,%) n cogepxaHme MUKpoaneMeHTOB (I/T) B nnarvokrnasax B. 3MMUHbI COMKU

KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SiO; 60.00) 59.01| 57.00| 56.00| 56.00( 57.00f 59.00f 59.00| 61.50| 59.50| 54.50| 59.00[ 55.50( 58.50[ 68.00
TiO2 0.06[ H/o 0.13 0.06 0.06 0.18 0.06 0.10 0.10 0.10 0.02 0.16 0.08 0.06 0.18
Al,O3 24501 26.50| 25.00| 28.35| 28.35( 25.50( 25.00f 24.20| 21.25| 24.00| 27.50| 24.00[ 24.50( 2450 16.90
Fe,Os3 0.85 0.80 0.91 0.85 0.70 1.13 0.90 0.35 0.65 0.25 0.21 0.80 0.55 0.77 0.83
FeO 0.30 0.30 0.31 0.41 0.80 0.15 0.25 0.45 0.18 0.45 0.40 0.45 0.15 0.30 0.60
MnO 0.03| Hlo 0.03 0.03 0.03 0.04 0.02 0.02 0.04 0.06] Hlo 0.03 0.04 0.07 0.06
MgO 0.42 0.40 0.35 0.10 0.11 0.70 0.30 0.70 0.45 0.45 0.40 0.55 0.35 0.57 0.50
CaO 8.65 8.60( 10.60 9.62 9.70 9.67 8.50 9.20 9.50 9.35( 11.40 9.25 8.80 9.80 4.80
Na2O 3.87 3.67 4.86 3.60 3.65 4.60 4.70 4.84 5.29 5.12 4.67 4.70 5.40 5.10 4.70
K20 0.65 0.60 0.73 0.55 0.58 1.09 0.56 0.38 0.58 0.45 0.40 1.23 0.60 0.44 2.00
P,0s 0.04 0.04 0.02 0.07 0.04 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.22 0.07 0.05
n.n.n. 0.25 0.50 0.28 0.06 0.26 0.35 0.10 0.18 0.04 0.30 0.18 0.02 0.06 1.28
SUM 99.62| 100.42| 100.22| 99.64| 100.08 100.34( 99.66 99.36| 99.74| 99.79| 99.82| 100.37 96.21( 100.24| 99.90

Li 13.00 9.00 4,80 12.50 8.80 8.60 3.10( 12.50 3.00({ 13.00 8.60 7.70| 13.00] 10.00| 17.50
Rb 15.00 7.50 6.90( 17.50( 18.00f 10.00 6.20| 15.00 7.80( 22.50 9.40( 10.00{ 10.00| 20.00| 44.00
Cs 0.88 2.50 1.19 4.00 2.50 2.10 0.88 2.25 1.83 2.50 9.00 0.80 0.80 0.87 2.75
Mn 30.00] 35.00f 20.00| 40.00f 35.00( 40.00f{ 20.00f 30.00f 20.00f 30.00| 50.00f{ 40.00[f 30.00f{ 35.00f 55.00
Ti 260.00| 680.00/2000.00| 720.00| 620.00( 100.00( 600.00{ 600.00| 500.00| 400.00{1000.00| 780.00( 350.00( 350.00{2000.00
\% 10.00f 10.00| 37.00( 10.00 9.00f 14.00f 35.00] 11.00f{ 30.00{ 10.00({ 35.00{ 10.00{ 10.00 8.00( 12.00
Co 3.00 3.00({ 10.00 3.00 3.00 3.00({ 10.00 3.00({ 10.00 3.00{ 10.00 3.00 3.00 3.00 3.00
Ni 1.00 7.00| 10.00 1.00 7.00{ 10.00f 10.00 1.00| 10.00 1.00 1.00 1.00 7.00 7.00 8.00
Cr 23.00| 23.00| 10.00| =23.00f 23.00( 20.00f 12.00f 23.00| 10.00f 23.00| 10.00{ 10.00f 23.00({ 23.00f 25.00
Ba 10.00] 350.00| 400.00( 300.00{ 350.00| 700.00| 250.00| 900.00| 220.00| 580.00( 200.00{1000.00| 800.00| 450.00/1000.00
Sr 1000.00{1200.00| 900.00(3000.00{1200.00{1700.00| 200.00{1700.00{1400.00{ 500.00{1100.00({2500.00{2500.00|1100.00| 500.00
Pb 20.00| 15.00f/ 20.00| 10.00f 20.00( 20.00f{ 20.00f 20.00/ 20.00{ 10.00| 90.00f 20.00[f 20.00({ 20.00f{ 10.00
Mo 0.50 0.50 0.50 0.50 0.50 0.50 0.90 0.70 0.60 0.50 0.50 0.50 0.50 0.90( 40.00
Zn 30.00] 25.00| 30.00| 30.00f 30.00[{ 30.00f 30.00f 30.00f 30.00f 30.00| 10.00{ 30.00[f 30.00{ 30.00f{ 30.00
Cu 38.00| 19.00| 17.00| 16.00f 19.00( 16.00f 15.00f 22.00| 35.00f 13.00| 15.00f 13.00[f 10.00{ 25.00f 23.00
Mpumeyanue.

BasanbTbl:1-06p. A -120, 2-06p. A -122. AHge3nTo-6asanbTtbl: 3-06p. A -130, 4-06p. A -125, 5-06p. A -121, 6-06p. A -196.
[ABynupokceHoBble aHAEe3uTbI: 7-06p. A -126, 8-06p. A -117, 9-06p. A -131, 10-06p. A -116, 11-06p. A -129. AHae3uTo-gaunTbl: 12-06p. A -197, 13-06p. A -183.
OauuTbl (r.3y6, aanka): 14-06p. A -187, 15-06p. A -180.

Tabnuua 6.1.
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Xumunyeckum cocrtaB (Bec,%) n cogepxaHme MUKpPO3neMeHTOB (I/T) B NUPOKCEHaX, Tabnuua 6.2.

OJIMBUHAX U pOoroBon oomaHke B. SUMUHbI COMNKMU.

KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
SiO, 50.00] 47.00] 55.00| 51.00] 48.00] 48.00] 49.00] 38.00| 54.30| 48.00] 53.50| 52.00] 55.00] 52.00] 49.00] 51.00] 45.50] 52.00
TiO, 050/ o021 o058 o046] o067 067 o047] 033 o046 o061 056/ o076] 042 049 o056 038 o076 055
Al,O4 223 200 323 253 3.00] 170 395 200 410 1.80] 445 340 270 3.40[ 210 1.90] 185 2.90
Fe,0s 1.33] 085 1.80] 3.04] 255 17.30] 4.19] 362 155 085 564 196 189 146 2.34] 430 4.96] o061
FeO 1421 13.05] 11.17] 11.09] 12.43] 1.64| 10.64] 23.38] 13.97| 13.05] 9.47] 1354 893 1229 1459 1150 13.10] 14.59
MnO 037 029 032 0.34] o040 042 o042 045 043 o028 043 042 034 033 o570 045 o050 o051
MgO 24.00] 27.00 | 16.00] 23.00] 24.70] 2450 2450 23.70 1850| 27.60 | 17.40] 17.80] 18.40[ 19.30] 23.20] 2250 | 27.50] 21.00
CaO 5,70 960 1040 872 682 580 535 850 550 630 7.00] 7.00] 1150 885 6.01] 7.44] 460 6.10
NaO 0.34| o055 058 o026 033 030 o044 o055 o068 036 065 068 054 055 044 070 o021] o058
K0 008/ 012 013] 002 003 002 o007 013 022 o012] 020 034 013 o018 o020 036] o004 026
P20s 042 o018] 014 o018 o013 012 o013] 0.18
n.n.n. 0.70 0.24| 004 0.14] o030 012 056 034 042 o020 002 044 Ho 0.66] 0.36
SUM 99.88| 100.85] 99.59| 100.68| 99.20| 100.77| 99.28| 100.84| 100.27| 99.31| 99.72| 98.81| 99.87| 99.29| 99.01] 100.53] 99.68] 99.46
Li 2.00] 13.00] 8.90| 1000 7.40] 6.40 4.20] 12.50] 10.00] 6.00] 7.60] 8.00] 8.00] o0.80] 7.80] 10.40] 8.60] 17.60
Rb 20.00] 8.10] 7.00] 2000 5.40] 440 7.00] 8.80[ 2000 5.60] 10.60[ 11.00] 11.00[ 12.00f 7.00] 7.00] 6.60] 13.20
Cs 088 069 088 080 074 140 100 096 o068 o060 083 120 120 100 o068 097 o069] o072
Mn 2700.00[5000.00{4000.00{5000.00[5000.00{5000.00{5000.00[{5000.00{3000.00{5000.00{4000.00{3000.00[3000.00{5500.00{5000.00]5000.00]5000.00{5000.00
Ti 2000.00] 800.00{3500.00] 800.00[1300.00]1200.00] 800.00| 900.00{1800.00/1000.00{2200.00|3500.00[3500.00{1100.00] 900.00] 900.00{1000.00] 800.00
v 150.00] 180.00| 230.00| 400.00] 370.00] 180.00] 180.00| 270.00] 110.00] 180.00| 160.00| 240.00| 300.00] 300.00] 170.00] 130.00| 180.00| 140.00
Co 46.00{ 350.00] 35.00] 170.00] 160.00] 70.00| 160.00] 350.00] 45.00] 90.00] 50.00] 30.00] 30.00[ 220.00{ 140.00| 140.00] 110.00] 140.00
Ni 110.00] 580.00] 70.00| 180.00] 30.00] 16.00] 140.00| 500.00] 140.00] 30.00] 100.00] 70.00| 180.00] 170.00] 100.00] 180.00] 18.00] 80.00
Cr 80.00{1000.00] 180.00{1000.00] 70.00[1000.00] 160.00] 220.00[ 130.00] 95.00| 130.00| 180.00| 180.00[ 260.00] 300.00] 180.00] 100.00] 220.00
Ba 35.00] 50.00] 50.00{ 30.00] 30.00] 20.00] 60.00] 50.00] 90.00] 60.00] 90.00] 50.00] 30.00[ 50.00] 50.00] 40.00] 20.00] 50.00
Sr 60.00] 60.00] 10.00{ 40.00] 90.00] 40.00] 100.00] 60.00[ 200.00] 120.00] 80.00] 40.00] 40.00[ 180.00] 70.00] 60.00] 30.00] 60.00
Pb 5.00[1000.00] H/o [1000.00| 700.00| 700.00| 700.00] 500.00] 9.00{ 700.00] 3.00] 3.00] 500.00| 500.00{1000.00|1000.00{1000.00]1000.00
Mo 1.00 1.00] wlo 3.00] 200 3.00] 100 100 100 300 1.00] 300 100 200 o050 200 0.90] 1.00
Zn 340.00{1000.00] H/o | 850.00] 500.00[1500.00| 500.00{1600.00{4600.00] 600.00] 400.00| 400.00| 500.00| 400.00{1800.00|1600.00]1400.00{1000.00
Cu 80.00] 60.00] 45.00{ 30.00] 50.00] 18.00] 35.00] 300.00] 80.00] 35.00] 32.00] 80.00] 80.00[ 990.00] 150.00] 90.00] 25.00] 60.00
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KomnoHeHTbI 19 20 21 22 23 24 25 26 27
SiO; 31.00] 40.00] 37.00] 37.00] 39.00] 46.00] 44.00] 49.50 48.00
TiO2 0.26 0.44 0.27 0.14 0.03] H/o 0.16 0.94 0.66
Al;0O3 0.93 2.01 1.15 0.70 0.69] Hlo H/o 3.10 7.53
Fe,Os3 0.14 0.09 0.34 1.95 1.32 1.34 1.59 3.18 3.15
FeO 17.70) 14.74) 17.42] 19.03] 21.38] 17.51] 20.61] 11.22 8.42
MnO 0.33 0.37 0.34 0.38 0.34 0.29 0.59 0.33 0.42
MgO 43.60] 34.50] 40.50] 39.25] 36.13] 33.50] 32.00] 16.50 13.10
CaO 4.15 6.10 2.25 0.65 0.38 1.45 1.90] 14.15 14.21
Na2O 0.20 0.30 0.14 0.18 0.27 0.14 0.21 0.62 1.85
K20 0.06 0.06 0.03 0.03 0.18 0.09 0.12 0.13 0.96
P20s H/o
n.n.m. 0.18 0.08] H/o 1.92 0.18
SUM 98.55] 98.69] 99.44] 100.23] 99.82] 100.32] 101.18| 99.67 98.48

Li 4.00] 10.20] 10.20 8.20 8.00 6.25 6.80 4.00 4.00
Rb 20.00 7.00 7.00 8.20 7.50] 16.00 7.00] 20.00 20.00
Cs 0.70 0.97 0.90 0.69 0.90 0.90 0.68 0.10 0.90
Mn 2300.00]5000.00]3800.00] 400.00]5000.00}5000.00}5000.00}3000.00] 3000.00
Ti 500.00] 350.00] 700.00{3300.00] 100.00] 300.00] 600.00}J4800.00] 4500.00
\% 65.00] 100.00] 120.00] 60.00F 12.00f 75.00] 50.00] 500.00f 600.00
Co 150.00] 160.00F 70.00] 80.00] 160.00] 150.00] 120.00f 45.00 50.00
Ni 500.00] 300.00] 180.00] 350.00] 550.00f 350.00F 30.00f 30.00 30.00
Cr 23.00] 270.00] 190.00] 180.00] 250.00f 100.00] 45.00] 100.00] 100.00
Ba 23.00] 20.00] 10.00F 10.00F 20.00f 20.00] 25.00f; 20.00 10.00
Sr 20.00] 35.00] 10.00F 10.00F 30.00f 20.00] 40.00; 10.00 10.00
Pb 3.00] 30.00] H/o H/o 30.00] 30.00 1.00 3.00 4.00
Mo 1.00 1.00] H/o H/o 5.00 4.00 4.00 1.10 1.20
zn 3700.00] 620.00] H/o H/o ]1400.00] 850.00] 600.00f 100.00] 300.00
Cu 45.00] 50.00] 50.00] 130.00f 90.00f 17.00] 35.00] 25.00 25.00

npoadormkeHne Tabn. 6.2.

MpumeyaHue.

Iupoxcennl. AHAE3UTO - 6a3anbTHI 1-00p. A -130, 2-00p. A -193,

3-00p. A -121,4-00p. A -184, 5-00p. A -191, 6-06p. A -196,

7-00p. A -189.

AHge3nTbl 8-00p. A -117,9-06p. A -131, 10-06p. A -190,

11-06p. A -126,12-06p. A -116, 13-06p. A -1166.

Oauntel 14-06p. A -127, 15-06p. A -180, 17-06p. A -197,

18-06p. A -183; (r.3y6, pavika): 16-06p. A -187.

OnuBMHbI. AHOE3NTO - 6asanbTbl 19-06p. A -128, 20-06p. A -127a,
21-06p. A -1276, 22-06p. A -193, 23-06p. A -193/1, 24-06p. A -121.
AHge3nTbl 25-00p. A -190.

PoroBas ob6maHka. AHOe3nTo - 6asanbTbl 26-06p. A -192.
AHOe3nTbl 27-00p. A -129.
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CopepxaHue P33 (r/T) B nopoaax B . 3SMUMUHbI COMNKKU

Ne |Ne o6p. |nopopa La Ce Nd |[Sm | Eu | Tb | Yb | Lu
1 |A-193 aHaesnTo-b6asansT 7.10| 15.20f 7.60| 2.20| 0.70| 0.42| 1.30| 0.22
2 |A-193/1 |--- 7.71| 16.50| 8.20| 2.40| 0.76| 0.45| 1.70| 0.29
3 |A-184 |- 4.34| 10.10{ 5.80| 1.65| 0.52| 0.40| 1.60| 0.27
4 |A-191 --- 7.32| 16.90| 9.40| 2.70| 0.91| 0.56| 1.90| 0.38
5 |A-192 |- 9.22| 21.00| 12.30| 3.80| 0.86| 0.86| 2.80| 0.48
6 |A-124 |aHpesuT 11.50| 22.00| 10.80| 3.10| 0.99| 0.61]| 1.82| 0.35
7 |A-117 --- 6.49| 15.20| 8.00| 2.40| 0.80| 0.49| 1.65| 0.28
8 |A-181 |- 7.08| 16.50| 8.60| 2.50| 0.84| 0.51]| 1.70| 0.29
9 |A-197 --- 9.76| 20.00| 10.00| 2.80| 0.88| 0.51| 1.70| 0.29
10 |A-187  |gauuTt 9.02| 18.50| 8.70| 2.40| 0.70| 0.57| 1.70| 0.30
11 |A-127 --- 10.00( 19.90| 10.40| 3.00| 0.80| 0.60| 1.53| 0.25
12 p-180 |- 10.10| 19.00| 9.00| 2.35| 0.70| 0.42| 1.52| 0.27
13 |A-186  |--- 10.30| 18.50| 7.90| 2.20| 0.60| 0.34| 0.97| 0.17

nopoga/xoHapuT

La

Ce

Nd

Sm

100.00

——A-193
——A-193/1
——A-184
——A-191
——A-192
—&—A-124
—A—A-117
—&— A-181
—A— A-197
—— A-187
—— A-127
—— A-180
—— A-186

Puc. 6.2 Xapakrtep pacnpegenenus P30 B aHae3nTax B. 3uMuHbl Conku

Tabnuua 6.3.
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/. Byakan BoJuabmasi YIUHA. Koopauuars

55° 45/, 160° 31'. Bricora 2923 m. [ToTyxmmuii cTpaToByJKaH KOPOBO-MaHTUHHOTO

MMATAHUS COCTaB MPOJAYKTOB U3BEPKEHUI . TIIAarMOKIIa30BbIe 0a3albThl M aH/I€3UTO-0a3aJIbThHI, MUPOKCEH-POTOBOOMAaHKOBBIE aHe3UTHI || Thra.

Xumunyecknm coctaB nopogp B. bonblwas YamHa

KoMnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
SiO; 49.98| 51.34| 53.44| 54.73| 55.31| 56.13| 56.53| 58.52( 59.20( 59.64| 59.76/ 60.30| 60.59] 60.60] 61.11] 62.91
TiO, 1.15 1.13 0.86 0.82 0.80 0.65 0.73 0.62 0.70 0.78 0.78 0.81 0.56 0.70 0.65 0.49
Al>O3 18.57( 18.17( 15.33| 17.26| 15.65| 18.57| 17.17| 18.39| 1845| 18.70| 18.29( 19.14( 18.44| 18.40( 18.38| 17.12
Fe,03 2.95 2.80 3.88 2.48 1.86 6.29 3.26 1.71 2.79 2.70 2.70 3.73 2.39 2.39 2.21 491
FeO 7.18 6.46 6.68 5.26 6.38 1.86 3.97 3.54 3.73 3.80 3.87 2.90 3.10 2.10 2.41 1.97
MnO 0.04 0.15 0.17 0.14 0.15 0.14 0.14 0.11 0.17 0.14 0.16 0.14 0.17 0.14 0.13 0.24
MgO 6.82 6.60 4.88 3.36 4.77 3.25 5.32 2.13 2.80 3.60 3.66 2.66 2.28 3.30 3.43 1.91
CaO 9.45 9.45 8.76 9.03 9.03 8.61 8.25 8.34 6.64 6.00 6.08 6.10 6.28 6.28 6.78 5.62
Na,O 2.44 2.70 3.56 3.35 3.42 3.82 3.42 3.82 3.99 4.05 3.78 3.03 4.24 3.78 4.70 2.44
K20 1.70 1.78 1.28 1.26 1.10 1.20 1.27 1.57 1.53 1.58 1.64 1.50 1.84 1.70 1.98 1.42
P,0s 0.22 0.22 0.34 0.23 0.21 0.21 0.25 0.25 0.20 0.27 0.27 0.22 0.27 0.27
H.O 0.22 0.12 0.40 0.60 0.24 0.63 0.25 0.84 0.00 0.16 0.16 0.27 0.00 0.16 0.16 0.24
H.0" 0.28 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.00 0.10 0.10 0.94
n.n.n. 0.50 0.50
Sum 101.00| 101.26| 99.58| 99.02| 99.42| 101.36| 100.56| 99.84( 100.20( 101.52( 101.25| 100.58| 100.11| 99.92| 102.31| 100.21

FeO'/MgO 1.44 1.36 2.08 2.23 1.69 231 1.30 2.38 2.23 1.73 1.72 2.35 2.30 1.29 1.28 3.35

Tabnuua 7.0.
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npogormkeHne tadn. 7.0.

KoMnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Li 14.00] 13.00f 14.00( 14.00f 10.00f{ 12.00| 21.00f 14.00f =21.00| 17.00( 16.00 12.00| 16.00| 15.00
Rb 16.00| 15.00f 22.00f 27.00f 16.00( 22.00f 28.00f 25.00| 24.00] 27.00] 27.00 24.00f 27.00f 22.00
Cs 5.60 1.00 2.70 1.70 1.20 1.50 1.50 3.50 2.90 1.70 1.70 2.40 1.80 2.20
\% 300.00| 300.00| 250.00| 150.00| 250.00{ 220.00( 150.00( 180.00| 200.00| 320.00| 250.00 110.00{ 150.00( 100.00
Co 30.00f 35.00({ 35.00f{ 32.00f{ 30.00f 25.00] 20.00] 16.00|{ 28.00| 20.00( 20.00 12.00| 11.00| 11.00
Ni 30.00) 24.00/ 10.00{ 18.00f 12.00({ 10.00{ 15.00 5.00 4.00 8.00 6.00 4.00 4.00 4.00
Cr 10.00f 10.00| 10.00( 110.00{ 90.00{ 40.00| 48.00| 20.00| 20.00| 10.00( 40.00 20.00| 42.00] 42.00
Ba 800.00( 400.00| 900.00| 580.00| 750.00| 900.00( 980.00( 820.00| 720.00| 750.00| 620.00 950.00( 620.00| 620.00
Sr 700.00| 450.00| 850.00| 500.00| 900.00( 500.00( 580.00( 200.00| 120.00| 110.00| 500.00 200.00| 300.00| 300.00
Pb 3.50 7.00 5.00 6.00 5.00 5.00 3.00 6.00 7.00 7.00 6.00 6.50 6.00 6.00
Mo 1.00 1.20 1.20 1.30 1.00 1.00 1.20 1.20 1.00 1.40 3.00 1.20 1.00 1.00
Zn 35.00f 60.00( 40.00[{ 40.00{ 40.00| 35.00] 60.00] 30.00{ 45.00| 30.00( 30.00 40.00{ 30.00( 30.00
Cu 60.00f 90.00f 65.00] 60.00] 70.00] 60.00{ 70.00[{ 30.00( 30.00f{ 30.00f 35.00 35.00f 50.00f 50.00

MpumeyaHue.

MnarvoknasoBble 6a3anbTbl,HWKHUE FTOPU3OHTbI MOCTPOMKKU: 1- 00Op. A- 175, 2- 06p. A- 178, 3- 0bp. A- 179.

[BynupokceHoBble aHAE3UTO-6a3anbThl,HUXKHUI NaBOBbIN KoMnneke C-3 yacTu nocTponku: 4- obp. A- 109.
CpeaHune ropmsoHTbl NOCTponku, C-3 yactb: 5- 06p. A- 112, 6- o6p. A- 103, 7- 06p. A- 111.

MupokceH-poroBoo6MaHKOBbIE aHAEe3UTbI IKCTPY3un: 8 — 06p. A- 114, 9- 06p. A-177, 10- o6p. A-106, 11- 06p. A-110, 12- 06p. 829 /34 /, 13 — 0bp. A- 108,

14- o6p. A-105, 15- obp. A-104, 16- 06p. 841 /34 /.
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Xumunyeckum coctas (Bec,%) U coaepxaHme MUKpPO3neMeHToB (r/T) B nnarvoknasax B. bonblwasa YauHa Tabnuua 7.1.

KoMnoHeHTbI 1 2 3 4 5 6 7 8
SiO; 47.00| 54.30 55.30f 54.10f 5850/ 5350/ 56.50/ 53.50
TiO2 0.12 0.11 0.10 0.12 0.04 0.03 0.07 0.04
Al,03 32.80| 28.25| 27.25| 28.15| 26.00f 30.15 26.80| 28.95
Fe,03 0.59 0.42 0.42 0.40 0.39 0.63 0.43
FeO 0.19 0.25 0.25 0.25 0.19 0.15 0.72 0.15
MnO 0.05 0.06 0.06 0.03 0.03 0.03] 0.04 0.03
MgO H/o H/0o H/0o H/0o H/0o H/0o H/0 H/0o
CaO 16.30( 11.60( 11.70f 11.10 9.85 9.85| 10.85| 12.15
Na,O 2.70 4.40 4.15 4.05 4.00 5.20 4.90 4.10
K20 0.22 0.40 0.40 0.35 0.45 0.60 0.45 0.32
P20s 0.04 0.04 0.07 0.07 0.02 0.02 0.02 0.04
n.n.n. 0.07 0.12 0.07
SUM 100.01] 99.90( 99.70( 98.62 99.59( 100.16( 100.42| 99.71

Li 4.50 8.10 8.60 8.70 8.80 8.10 8.00 8.80
Rb 18.00| 10.00/ 10.00f 10.00{ 10.00( 10.00({ 10.00{ 10.00
Mn 90.00| 120.00| 120.00 110.00( 60.00({ 90.00( 110.00| 80.00
Ti 310.00] 300.00{ 200.00| 200.00{ 300.00f 240.00( 200.00{ 250.00

\Y, 8.00 7.00 8.00 7.00 8.00( 10.00 8.00( 10.00
Co 4.00 5.00 1.00 1.00 1.00 1.00 1.00 1.00
Ni 12.00f 10.00( 10.00( 10.00 8.00 3.00|f 20.00{ 10.00
Cr 10.00( 10.00({ 10.00{ 10.00{ 10.00f 10.00| 10.00f; 10.00
Ba 270.00] 500.00| 500.00| 400.00( 330.00( 400.00( 320.00{ 310.00
Sr 450.00| 400.00{ 450.00( 900.00( 750.00( 700.00( 400.00| 250.00
Pb 5.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Mo 0.50 0.50 0.50 0.90 0.50 0.50 0.50 0.50
Zn 30.00f 30.00{ 80.00{ 80.00f 50.00({ 30.00({ 80.00{ 30.00
Cu 10.00| 20.00| 25.00f 30.00{ 10.00( 10.00{ 20.00f 60.00

MpumeyaHue.

HwxHuM aHpge3uTo - 6a3zanbToBLIN KoMnneke: 1-06p. A -109.
CpeaHun aHAe3uTo - 6a3anbTOBbIM KOMMJIEKE: 2-00p. A -112,
3-06p. A -103, 4-06p. A -111.

BepxHui aHae3nToBbIN KOMNneKe: 5-06p. A -110, 6-06p. A -104.
OKCTPY3MBHbIM KOMNneKc: 7-06p. A -114, 8-06p. A -106.

FeO*/MgO

O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0O 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65
Puc.7.1 Cuctematuka nopog B. bonblwas YguHa SiO;
Ha gnarpamme FeO*/MgO-SiO,
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8. ByJIKaH Maanas YzmHa. Koopaunarst 55° 44" c.ur., 160° 37’ B.1. Bsicota 1945 M. He JNEUCTBYIOIUN CTPATOBYJKAH KOPOBO-
MaHTuitHOTO nuTanusa. CocTaB MPOAYKTOB U3BEPKEHUI: MIIarnoKIa30Bble 0a3aibThl M aHAE3UTO-0a3albThl, IBYTUPOKCEHOBBIE H POrOBOOOMAHKOBBIE
anne3utsl | u |l Tuma.

Xumunyecknm coctaB nopop B. Manasa YouHa Tabnwuua 8.0.
KoMmnoHeHTbI| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
SiOz 49.16( 51.00| 51.24(51.83| 52.10| 52.54| 53.30| 56.28(57.85/58.08(58.57| 58.64| 60.30| 60.46] 60.58| 60.88| 61.09| 61.10| 61.60
TiO, 1.15) 1.22( 1.55| 0.84| 1.27| 0.74] 0.91f 0.53| 1.15 0.56| 1.28| 0.71f 0.83] 0.53] 0.53] 0.96[ 0.71] 0.65 0.66
Al;03 17.92| 17.44| 19.91(17.48( 16.68| 14.57| 15.46( 17.65|16.96|18.02|17.27( 17.06| 18.19| 19.22| 18.70| 17.42| 17.93| 18.38| 18.10
Fe,03 3.36| 3.18] 2.49( 7.36| 5.20| 5.05| 3.68| 2.63| 2.18| 4.94| 2.72| 4.53| 1.91| 5.22] 5.20f 3.18] 3.37| 3.21| 232
FeO 6.96| 6.98| 6.84( 2.90| 4.08/ 4.70 7.06| 4.85| 5.77| 1.95| 4.78| 3.24] 3.92| 0.57] 0.98] 2.96| 244 241 2.73
MnO 0.17] 0.18f 0.15| 0.18] 0.07f 0.15| 0.17] 0.11f 0.16( 0.08 0.14| 0.17) 0.14( 0.14) 0.14] 0.13( 0.14] 0.13] o0.07
MgO 6.84| 5.86| 3.95| 556 6.40| 7.78( 4.88| 3.11| 2.67| 2.47| 253 4.09] 3.29( 298] 270 2.81| 2.28| 3.47| 2.20
CaO 11.05 9.46| 7.90( 8.89( 9.81| 10.10( 9.21| 10.32| 4.67| 6.93| 4.76 7.20| 6.25| 5.18] 5.04| 6.27)| 5.95| 6.78| 6.36
Na.,O 2.72| 3.46| 3.88| 2.61| 3.00] 2.88( 3.15| 3.20( 4.36| 3.12| 4.54| 3.64| 3.03| 3.95| 3.96| 4.65| 3.92 3.37| 3.95
K20 0.76] 1.09| 2.16| 1.54| 1.92| 1.26| 0.99] 1.18( 3.09( 1.74( 3.07| 1.22| 1.29( 1.36] 1.68| 1.20( 1.79|] 1.32| 1.67
P20s 0.20] 0.23] 0.23 0.24 0.19| 0.27] 0.27 0.23
H.O 0.46 0.62 0.26 0.17 0.11| 0.06f 0.00] 1.49] 1.35| 0.02( 0.77] 0.18 0.76
H.O" 0.28| 0.20( 0.15| 0.16] 0.16|/ 0.28[ 0.00 0.61 0.05| 0.05( 0.00| 0.00] 0.00 0.08] 0.40| 0.13
n.n.n. 0.32 1.30
SUM 100.37/100.53{100.22|99.67(101.31{100.25| 99.30(100.09/99.64(99.43|99.82|100.61| 99.34|101.37]101.13|100.48(100.47|101.63|100.55
FeO /MgO 146 1.68| 2.30| 1.71f 137 1.19| 2.13| 2.32| 2.90| 2.59| 2.86| 1.79( 1.71| 1.77] 2.10f 2.07| 2.40| 153 2.19
MpumeyaHue.

MnarvoknasoBble 6a3anbThl: 1 - 6, 06p. 657,679, 686, 695, 706, 719/ 34 /.

[BynupokceHoBble aHAE3UTO-6a3anbTbl, HWXKHUE rOPU3OoHTLI: 7- 06p. A- 107, 8- 0bp. 784/ 34 /.

[BynupokceHoBbIe aHAe3uTbl: 9 - 12, 06p. 799, 801, 804, 806 / 34 /.
PoroBoo6maHkoBble aHge3nTbl: 13 -15, o6p. A- 176, A- 203, A- 203/1,
OKCTpYy3MBHbIN KOoMNnekc: 16 - 17, obp. 836, 839; 18- 06p. A- 174, 19- 0bp. 842/ 34 /.
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npogormkeHne tadn. 8.0.

KomMnoHeHTbI 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Li 14.00 26.00| 16.00] 15.00 16.00
Rb 25.00 28.00| 24.00] 22.00 28.00
Cs 2.50 2,501 2.00] 1.70 1.20
\% 250.00 80.00| 90.00f 70.00 60.00
Co 40.00 15.00| 18.00] 18.00 17.00
Ni 11.00 9.00| 8.00] 8.00 5.00
Cr 110.00 24.00| 16.00] 16.00 24.00
Ba 560.00 600.00{600.00]900.00 600.00
Sr 700.00 500.00({470.00]600.00 450.00
Pb 4.00 4.50( 4.00] 4.00 3.00
Mo 1.00 1.10({ 1.00] 2.00 2.00
Zn 40.00 30.00| 35.00] 37.00 30.00
Cu 60.00 30.00| 30.00] 40.00 30.00
5
4+

®]
=)
P
x
O
)
LL
0 t t t t t t t t t t t t t t t } SiO,

0O 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65
Puc. 8.1 Cucrematmka nopop B. Manas YauHa Ha guarpamme FeO*/MgO-SiO,
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Xumunyecknm cocrtaB (Bec,%) n cogepxxaHme MUKpo3anemeHToB (r/T)
B Nnarvoksiasax, NMpoKceHax n onmeuHax B. Manasa YaumHa

KoMMNoOHeHT 1 2 3 4 5 6 7 8 9
bl

SiO; 53.50 50.50 45.00 31.00 54.00 54.09 55.30 59.00( 49.50
TiO2 0.18 H/O 0.87 0.52 0.05 0.06 0.08 0.09 0.62
Al,O3 28.75 31.50 4.50 2.03 28.25 28.00 26.10 25.00 2.43
Fe,03 0.57 0.60 2.21 1.73 0.30 0.60 0.70 0.24 473
FeO 0.52 0.70 13.32 24.57 0.65 0.35 0.80 0.30| 15.11
MnO 0.06 0.02 0.32 0.50| Hlo H/O 0.02 0.04 0.90
MgO 0.50 0.75 19.20 35.25 0.30 0.30 0.75 0.35| 23.25
CaO 11.45 12.60 12.35 2.75 10.75 10.72 11.20 9.50 1.53
Na,O 3.58 2.80 0.73 0.26 4.44 4.40 4.00 5.40 0.40
K20 0.24 0.28 0.18 0.08 0.41 0.45 0.47 0.32 0.22
P05 0.04 0.02 0.15 0.18 0.02 0.02 0.04 0.02 0.15
n.n.n. 0.07 0.46 2.12 0.12
SUM 99.39 99.84 99.29( 100.99 99.17 98.99 99.46| 100.26| 98.96
Li 5.20 9.00 8.90 4.00 2.00 2.50 4.50 9.80| 26.00
Rb 16.00 12.00 10.00 10.00 18.00 22.00 20.00 15.00( 12.00
Mn 35.00 32.00| 5000.00( 5000.00| 600.00/ 600.00| 600.00({ 350.00| 500.00
Ti 600.00( 1500.00| 1200.00( 700.00| 500.00/ 500.00| 400.00{ 250.00| 900.00
\% 11.00 25.00| 700.00( 1200.00 10.00 10.00 26.00 5.00|f 40.00
Co 3.00 45.00 25.00 11.00 3.00 3.00 3.00 3.00| 330.00
Ni 5.00 35.00 60.00( 140.00 5.00 5.00 10.00 5.00/ 10.00
Cr 10.00 10.00 70.00 20.00 10.00 10.00 10.00 10.00| 15.00
Ba 125.00{ 120.00 16.00| 120.00 70.00 80.00( 480.00( 160.00| 60.00
Sr 200.00f 100.00{ 200.00 70.00f 120.00( 140.00|/ 200.00| 110.00( 30.00
Pb 10.00 10.00 17.00 4.00 10.00 10.00 3.00 10.00( 11.00
Mo 0.50 0.50 1.00 4.00 0.50 0.50 1.00 0.50 0.90
Zn 30.00 65.00 30.00 50.00 30.00 30.00f 100.00 30.00( 200.00
Cu 5.00 20.00 35.00 25.00 3.00 13.00 35.00 23.00( 15.00

MpumeyvaHue. BaszanbTbl nocTpomku.lMnarMoknasbl: 1-06p. A -175, 2-06p. A -179. NMupokceHbl: 3-06p. A —175 OnuBuH: 4 —06p. A -175
OKCTPY3MBHbIM aHAe3nMToBbIN KoMmnnekc. NMnarnoknasbl: 5-06p. A -176, 6-06p. A -203, 7-06p. A -204, 8-06p. A -174. NMupokceH: 9-06p. A -174.

Tabnuua 8.1.
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9. By.mcaH Toa0a4uK. Koopauuasr 55°49° c.ur., 160°22° B.1. Boicora 3085m. JleficTBYrOmMIA CTPATOBY/IKAH MAHTHAHOTO MHTAHHS C
KanbJepol raBaiickoro tuma. CocTaB MPOAYKTOB M3BEP)KEHHI: IUIATMOKIIA30BbIe 0a3ajbThl, aHAE3UTO-0a3aJbThl U JBYNHPOKCCHOBBIC aHAE3NUTHI |

THIIA.

Xumunyecknm coctaB nopog B. Ton6aumk Tabnuua 9.0.
Komnonentul[ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 | 16 17 18 19 [ 20
Si0, 49.00| 49.24| 49.36] 49.85| 49.88| 50.04| 50.46| 50.50| 50.60 50.92| 51.63| 52.00] 52.50| 52.50| 52.52| 53.01| 53.06] 53.50| 54.00| 55.20
TiO, 1.28] 135 1.32] 133 098] 150 1.42| 145 117 117 120 135 110 123] 118 1.83] 094 108 1.12 1.16
Al,03 13.65] 19.20] 19.47] 19.95 17.08] 17.68| 17.90] 17.40| 17.31] 17.31| 18.34] 1350 19.87| 17.65| 18.00| 14.62| 16.87| 15.40| 15.75| 15.90
Fe,0s3 431 302 7.34] 253 312 456 3.86| 388 477] 277 235 260 442 239 3.09] 6.71] 4.01] 3.06] 3.00] 297
FeO 6.12] 6.37| 1.96] 6.12| 7.24] 560 6.32] 6.82 715 7.5 7.04] 757 373 7.21] 574 482 500 567 595 6.43
MnO 021 0.13] 015 o0.a8] 023 012 017 o018 o0.19] o0.19] 0.5 018 004 022 014 o015 o0.11] 017 0.16] 0.16
MgO 10.15| 6.60] 593 452 579 6.11| 4.76] 486 572 572 6.07] 880 545 455 650 529 499 810 7.60] 5.00
CaO 10.10] 9.21] 845 9.64| 11.90] 890 925 9.35] 880 880 854 855 7.68] 854 7.80] 7.35] 831 857 7.53] 7.87
Na,O 270 270 313] 3.07| 290 3.07] 370] 397 253 378 353 290 338 324 338 297 381 285 324 325
K20 1.15| 1.14] 150 160 1.72| 145 146 131] 1.08] 142 1.13] 140 135 135 1.35] 155 1.37| 1.26] 1.27[ 1.15
P,Os 0.47] 027 o050 047 048] o050 041 o040 032 o041 027 o042] o027 030 037 050 024 035 035 0.35
H,0 0.00] 054] o000 0.0 o000 o040 o000 000 000 o000 027 o000 o031 000 o0.00] 000 051 o0.00f 0.00[ 053
H.0" 0.00[ 0.00] 0.00[ 0.0 o000 o0.10f 0.0 o000 000 o000 o018/ 000 015 0.00] 0.21] 0.00] 0.00] 0.00[ 0.00] 0.10
n.n.n. 052 0.0 o000 0.0 o000 o000 o000 000 000 o000 000 074 o0.00 000 o0.00] 000 0.0 0.00f 000 0.35
SUM 99.66] 99.77] 99.11] 99.26{101.32[ 100.03[ 99.71[100.12] 99.64] 99.64[100.60] 100.01] 100.25] 99.18[100.28] 98.80] 99.22] 100.01 99.97[100.42
FeO'/MgO | 0.99] 138 1.44| 186 1.74| 159 206 212 =200 1.69| 151 1.13| 1.41] 206/ 1.31 2.05 1.73| 1.04] 1.4 1.82
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npogormkeHne tadn. 9.0.

KoMnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Li 8.00f 9.00| 16.00f 21.00| 13.00f 17.00| 16.00| 16.00f 16.00 7.00| 14.00 8.00f 19.00 8.00f 8.00( 19.00{ 12.00 9.00f 6.00f 8.00
Rb 13.00f 12.00{ 17.00f 12.00{ 17.00f 17.00| 16.00| 18.00f 15.00{ 18.00| 13.00| 13.00f{ 12.00, 10.00| 10.00| 15.00| 20.00/ 10.00| 12.00{ 12.00
Cs 1.70| 1.70 2.20 1.70| 3.20 1.70| 4.00{ 1.20 3.40 1.80| 1.70 1.80 1.70 1.70| 2.50| 1.20 1.80 3.00f 3.00f 3.20
\Y 420.00|330.00| 270.00| 220.00({260.00( 200.00|300.00|250.00| 270.00| 320.00|{300.00| 500.00| 190.00 350.00|210.00|270.00| 200.00 160.00|220.00|250.00
Co 24.00( 30.00| 20.00( 18.00| 50.00( 40.00| 31.00| 45.00| 30.00| 38.00( 27.00{ 28.00| 25.00| 37.00( 35.00( 17.00| 25.00( 23.00| 15.00| 20.00
Ni 88.00( 30.00| 33.00f 37.00[ 37.00f 33.00( 60.00{ 35.00| 45.00f 52.00| 33.00( 100.00|{ 20.00f 27.00f 30.00( 30.00|f 25.00[ 55.00| 25.00( 35.00
Cr 350.00{350.00| 350.00| 370.00{370.00( 250.00|250.00{220.00| 220.00 230.00| 29.00| 200.00| 50.00( 28.00| 20.00| 60.00| 50.00f 60.00| 80.00| 56.00
Ba 800.00{800.00|1300.00{1200.00{ 600.00{1000.00{ 400.00{900.00{1100.00{1000.00| 350.00{1100.00{1200.00{ 820.00{550.00{300.00| 700.00{1200.00|350.00({420.00
Sr 700.00(700.00{1700.00|1700.00| 660.00{1700.00{ 900.00{ 800.00| 900.00|1700.00{550.00{1900.00|3500.00{2500.00|900.00|650.00|1000.00{1100.00| 750.00|700.00
Pb 4.10| 2.00 6.00 5.00] 2.00 6.00f 2.00| 5.00 4.00 2.00| 2.00 5.10 6.00| 10.00( 10.00{ 5.00 5.00 3.00(f 3.00({ 6.00
Mo 1.70] 1.40 2.00 2.00f 0.90 2.00f 2.30| 2.50 1.40 1.20] 1.50 2.10 2.00 2.30| 2.30| 4.00 2.00 1.20| 2.50| 1.10
Zn 56.00| 50.00| 30.00{ 50.00| 43.00f 90.00| 45.00| 90.00| 50.00f 70.00| 40.00| 56.00( 47.00] 82.00f 50.00( 40.00{ 32.00| 40.00| 58.00| 87.00
Cu 200.00| 80.00| 120.00| 120.00( 80.00| 300.00({100.00|250.00| 80.00| 90.00( 60.00( 260.00{ 100.00| 110.00( 70.00|100.00| 65.00| 60.00( 65.00( 79.00

MpumeyaHue.

1-06p.1-3076, 6a3anbTbl, NaBOBbIA NOTOK 1941 T;
HwxHune ropusoHTbl nocTporku. BaszanbToBbIN koMmnnekc: 2-10 -06p.1-3085, 1-3086, A-212, A-214, 1-3081, 1-3087, 1-3082, 1-3084, 1-3088.
11-06p.I-3083, pnavika, 12-06p.1-3075, 6a3anbTbl, NaBoBbI NOTOK 1941 r, dopoHTanNbHas YacTb.
CpeagHue 1 BepxHUue ropusoHTbl NOCTPONKU. AHAE3UTO-6a3anbToBbIM KoMmnnekc:13-06p. A-363, 14-06p. A-362 - garika; 15-20 -06p.I1-A360/1, 1-3089, A-155,
A-205, A-360, A-213, 21-06p. A-359, ganka; 22-06p. A-358.
Komnnekc ABYyNMPOKCEHOBbIX aHAEe3UTOB B p-He p. JleBbi Ton6auunk. [IBynMpokceHOBble aHae3uThbl. 23-25-06p. 802, 804, 806 / 34 /.
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KomnoHeHTbI 21 22 23 24 25
SiO; 55.40] 56.80] 58.42] 58.57| 58.64
TiO2 1.07 1.22 1.02 1.28 0.97
Al,O3 17.24) 16.65] 14.77) 17.27] 17.06
Fe,03 2.66 2.50 412 2.72 453
FeO 5.17 4.27 4.40 4.78 3.24
MnO 0.18 0.11 0.11 0.14 0.17
MgO 4.78 5.08 3.11 2.53 3.09
CaO 8.47 8.13 7.75 4.76 7.20
Na,O 3.65 3.65 3.51 454 3.64
K20 1.50 1.50 1.70 2.07 1.22
P,0s 0.33 0.23 0.13 0.12 0.12
H,O 0.00 0.53 0.00 0.11 0.05
H.0" 0.00 0.10 0.64 0.05 0.06
n.n.n. 0.00 0.00 0.00 0.00 0.00
SUM 100.45] 100.77] 99.68] 98.94] 99.99

FeO'/MgO 1.58 1.28 2.61 2.86 2.37
Li 9.00 7.00] 18.00] 18.00] 18.00
Rb 12.00] 20.00] 15.00] 10.00] 10.00
Cs 2.20 2.00 6.00 6.00 6.00
\ 220.00] 270.00] 150.00] 160.00] 160.00
Co 24.00] 15.00] 20.00] 20.00] 20.00
Ni 23.00] 40.00] 10.00] 10.00] 10.00
Cr 60.00] 70.00] 30.00] 30.00] 30.00
Ba 500.00] 360.00] 200.00] 200.00] 200.00
Sr 900.00] 510.00] 500.00] 500.00] 600.00
Pb 10.00 8.40 1.00 1.00 1.00
Mo 2.40 1.10 1.50 1.00 1.50
Zn 70.00] 65.00] 60.00] 60.00] 60.00
Cu 110.00] 78.00] 60.00] 60.00] 80.00

FeO*/MgO

npogormkeHne tadn. 9.0.

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0O 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65

Puc. 9.1 Cuctematuka nopog B. Ton6aumk Ha gnarpamme FeO*/MgO-SiO2

SiO,
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Xumunyecknm cocrtaB (Bec,%) n cogepxaHme MUKpoanemeHTOB (I/T) B nnarvoknasax,
NMUPOKCEeHax, OfIMBUHaxX U poroBon oomaHke B.Tonba4uk

KoMnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13
SiO; 55.00/ 46.00f 51.00f 47.50[ 47.00| 48.00| 56.50( 57.50| 53.00| 49.50| 49.00| 49.50| 50.50
TiO; H/o cn. H/o 0.28 0.20 0.90| 1.10/ 0.95( 1.15| H/o 0.73| 0.53| 0.61
Al,0O3 28.25| 34.00f 30.75| 28.00f 28.10| 28.15( 15.70| 16.40| 19.05| 33.50] 5.55| 4.36/ 3.51
Fe,03 0.30 0.49 0.40 1.31 1.35 1.30| 1.55| 1.55[ 2.10 0.45] 2.28| 2.12| 1.39
FeO 0.65 0.90 0.50 1.34 1.30 1.25( 7.20| 7.20| 6.72 0.60] 7.59( 7.18[ 9.92
MnO H/O H/O H/o 0.06 0.07 0.07 0.15| 0.14| 0.17( H/o 0.24] 0.21] 0.32
MgO H/0 H/0 H/o 2.00 2.15 3.05| 5.45| 4.70( 4.77| Hlo 16.30| 17.80( 16.70
CaO 12.20( 15.70] 13.90| 15.40| 15.40( 15.20] 7.31| 7.05| 8.75| 13.50] 16.80| 18.30| 15.30
Na,O 3.39 2.09 2.45 2.90 2.90 2.95| 3.05| 2.90| 2.90 2.25] 0.82| 0.40| 0.75
K20 0.60 0.21 0.29 0.38 0.31 0.75| 1.50| 1.34| 1.20 0.78] 0.28| 0.10| 0.14
P20s 0.07 0.08 0.07 0.07 0.02 0.09] 0.08| 0.09{ 0.08 0.07] 0.18| 0.18| 0.16
H.O
n.n.n. 0.06 0.21| 0.06] 0.21 0.26] 0.10] 0.20
SUM 100.46] 99.47| 99.36] 99.30( 98.80| 101.71| 99.80( 99.88]|100.10| 100.65]100.03|100.78| 99.50

Li 5.10 4.70 4.20( 10.00| 10.00( 10.00| 9.10{ 8.70f 7.90 5.10] 14.00| 15.00| 10.00
Rb 10.00f 10.00| 10.00{ 20.00| 20.00| 20.00( 10.00| 10.00|{ 10.00( 10.00] 10.00| 10.00{ 20.00
\% 10.00 9.00| 10.00 9.00 9.00 9.00]170.00|220.00{190.00f 10.00}600.00{600.00{270.00
Co 3.00 3.00 3.00 3.00 3.00 3.00( 12.00| 13.00| 16.00 3.00] 90.00| 80.00| 35.00
Ni 1.00 1.00 1.00 9.00 9.00 7.00| 30.00| 45.00( 45.00 1.00J190.00{200.00| 85.00
Cr 23.00| 23.00f 23.00f 25.00{ 30.00| 35.00( 10.00( 50.00| 90.00| 23.00}120.00|120.00|500.00
Ba 80.00| 25.00f 25.00| 20.00{ 20.00| 25.00{400.00{350.00/250.00{ 40.00§110.00|110.00| 30.00
Sr 1800.00{2500.00({2200.00|2500.00{2000.00{2200.00( 30.00| 16.00| 25.00{4000.00J250.00|250.00{150.00
Pb 15.00f 10.00| 10.00{ 10.00| 10.00| 10.00( 15.00| 18.00| 18.00( 15.00] 30.00| 30.00( 5.00
Mo 0.50 0.90 0.50 0.90 0.90 0.90] 0.50| 0.50{ 0.50 0.50] 0.90f{ 0.90f 1.00
Zn 30.00| 30.00{ 30.00{ 30.00{ 30.00[ 30.00| 30.00{ 30.00( 30.00| 30.00] 80.00( 80.00|100.00
Cu 52.00f 32.00f 18.00| 30.00({ 30.00] 33.00( 80.00{100.00| 60.00f 15.00§130.00|130.00| 32.00
MpumeyaHue.

Tabnuua 9.1.

Mnarnoknasbl. BasanbToBbLIN KOoMnnekc. HMxHMe ropusoHTbl NocTponku: 1-o06p. | -3081, 2-06p. | -3087, 3-06p. | -3084. AHOe3uTO - 6a3anbTOBbLIA KOMMMEKC.

CpeaHue ropusoHTbl

noctpownku: 4-o06p. A -363, 5-06p. A -155, 6-06p. A -150, 7-06p. A -358, 8-06p. A -359, 9-06p. A -360. lankoBbIM Komnnekc: 10-06p. | -3083.
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npoadorkeHne tabn. 9.1.

KomnoHeHTbI 14 15 16 17 18 19 20 21
SiO; 50.00] 41.50] 34.50] 39.42] 50.00] 38.96] 36.00] 54.50
TiO, 0.65 0.56] H/o 0.35 0.25 0.22 0.23 1.10

Al;03 3.60 2.30] H/o 1.43 5.70 1.06 1.13] 16.50
Fe,Os3 1.40] 3.001] 15.21 7.00 1.50 7.03 0.98 2.30
FeO 9.90] 13.00 6.39] 14.05 6.60] 14.97] 18.25 7.80
MnO 0.36 0.37 0.35 0.31 0.16 0.28 0.38 0.20
MgO 16.80] 31.30] 42.50] 33.48] 20.50] 35.19] 39.80 4.50
CaO 15.60 7.70 1.90 2.33] 14.90 1.93 1.25 7.75
Na2O 0.75 0.75 0.25 0.35 0.86 0.27 0.28 2.60
K20 0.14 0.40 0.11 0.22 0.12 0.20 0.26 1.48
P»0s 0.16 0.27 0.29 0.29 0.29 0.24 0.30 0.24
H,O 0.38 0.32
n.n.n. 1.46
SUM 99.36] 101.15] 101.50f 99.61] 100.88] 100.67|] 100.32] 98.97

Li 4.80] 13.00 2.90 2.90] 14.00] 14.00 1.90 4.00

Rb 10.00] 10.00] 10.00] 10.00} 10.00f 10.00] 10.00f 10.00

\% 27.00] 28.00] 22.00] 22.00] 450.00] 450.00 6.00

Co 33.00] 180.00] 250.00] 250.00] 43.00] 25.00] 180.00

Ni 90.00] 500.00] 850.00] 850.00] 350.00] 850.00] 600.00

Cr 500.00] 320.00] 200.00] 200.00}J1000.00] 200.00] 90.00

Ba 30.00] 18.00F 18.00] 19.00f] 14.00] 19.00] 16.00

Sr 150.00] 25.00] 30.00] 50.00] 220.00] 500.00] 22.00

Pb 6.00] 30.00F 30.00] 20.00f 30.00] 20.00] 30.00

Mo 1.00 5.00 2.00 1.00 0.50 1.00 4.00

zn 100.00] 200.00] 200.00] 200.00] 100.00] 200.00] 240.00

Cu 32.00] 60.00] 75.00] 70.00fF 35.00] 70.00] 10.00

MpumeyaHue.

MupokceHbl. BazanbToBbIN KOMMEKC. HMKHMe ropusoHTbl NocTponku:11-06p. 1-3088, 12-06p. | -3090. AHOE3UTO - Ga3anbTOBbLIA KOMMNIIEKC, CpeaHne
rOPM30HTbI NOCTPOVikK: 13-00p. A -155. laKkoBbI Komnsekc: 14-06p. | -3083.0nuBuHbLI. BazanbToBbIM KOMMMeKc. HMKHUe ropusoHTbl NOCTPONKK:
15-06p. | -3081, 16-06p. | -3084, 17-06p. | -3084/A. AHOe3nTo - 6azanbToBbIV koMmriekc. CpeaHne ropm3oHTbl NOCTponkn: 18-06p. A -360,

19-06p. | -3084/b. AankoBbIn komnnekc: 20-06p. | -3083.PoroBas o6maHka. [lankoBbin komnnekc: 21-06p. A -362.
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CopepxxaHue MUKpoanemMmeHToB (r/T) B nopoaax B. Ton6auumk Tabnuua 9.2.
Ne [Ne o6p. nopopa Rb Sr Cs Ba Sc Cr Co Ni Zn Sb Zr Hf Ta Th U
1)-4312 Gasanbt|  47.00 620.00 1.400 600.000 29.000 210.000 35.000 110.00 150.000 2.00 150.000 4.30  0.40 1.60 150
CopepxaHnue P393 (r/T) B nopogax B. Ton6aumk Tabnuua 9.3.
Ne INe o6p. |[nopopa La Ce Nd Sm Eu Gd Tb Dy Tm Yb Lu
1)-4312 6azanbT 22.00 32.00 21.00 7.70) 1.70, 4.70 0.95 5.80) 0.43 2.60) 0.27
——1-4312
100.00

=

=

Q

[~}

S

) - 10.00

'S

=}

[*]

Q.

o

=

T T T T T T T T 1.00
La Ce Nd Sm Eu Gd Tb Dy Tm Yb Lu

Puc. 9.2. PacnpeageneHne P33 B nopogax B. Tondaunk
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10. By.mcaH Hukoaka. Koopauuatsr 55°21° c.ur., 159°51” B.x1. Boicota 1460 m . [ToTyXimuii cTpaTOBY/IKAH MAHTHIHOTO THTAHIS.
CocraB ITpOIyKTOB M3BEP)KEHHH: TUIArMOKIa30BbIe 0a3alIbThI, IBYTUPOKCEHOBBIE aHE3UTHI | THa.

Xumuyecknm coctaB nopog B. Hukonka

KoMnoHeHTbI 1 2 3 4 5
SiO; 49.29| 57.20| 57.22 57.30 57.60
TiO, 1.18 0.80 0.59 0.75 0.68
Al>O3 18.95( 16.54| 17.76/ 15.80 16.49
Fe,03 4.75 1.92 6.10 2.00 1.65
FeO 5.66 7.32 2.69 6.50 6.54
MnO 0.12 0.19 0.09 0.15 0.13
MgO 5.43 1.90 2.25 2.00 1.93
CaO 9.11 7.70 7.46 8.10 7.41
Na,O 3.28 4.24 3.49 4.05 4.87
K20 1.32 1.61 2.58 1.55 1.77
P20s5 0.35 0.35 0.30 0.22
H,O 0.28 0.02 0.17 0.16 0.18
H.0" 0.48 0.32 0.46 0.35 0.68
SUM 100.20| 100.11| 100.86| 99.01| 100.15

FeO /MgO 1.83 4.76 3.64 4.15 4.16

MpumeyvaHue.lMnarmoknasoBbie 6a3anbTbl, cpeAHMe ropn3oHTbl NocTponkun, K0-3 cknoHbl: 1- obp.
[ABynupokceHoBble aHAE3UTbI, CpeAHue ropu3oHTbI: 2- 0bp. |- 4913/1, 3- 06p. 791,4- 0bp. |- 4012,

KoMnoHeHTbI 1 2 4 5
Li 13.00f 13.00 13.00 15.00
Rb 12.00{ 17.00 16.00 11.00
Cs 0.40 1.70 1.70 1.70
\Y 333.00( 170.00 170.00( 140.00
Co 33.00| 15.00 16.00 10.00
Ni 60.00| 12.00 10.00 10.00
Cr 180.00| 130.00 150.00( 130.00
Ba 300.00( 560.00 500.00( 500.00
Sr 680.00( 620.00 880.00( 1500.00
Pb 4.50 1.00 1.00 7.00
Mo 1.30 1.60 1.20 1.50
Zn 60.00| 70.00 30.00 35.00
Cu 90.00| 50.00 50.00 60.00
Li 13.00f 13.00 13.00 15.00
Rb 12.00{ 17.00 16.00 11.00
I- 4011,

BepXxHue ropnsoHTbl C - CKNOHbI; 5- 06p. |- 4013, BepxHMe ropnaoHTbl C - CKITOHBbI.

Ta6bnuua 10.0.
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Xumunyeckum coctas nopog B. Hukonka / 43 /

1 2 3
Y 27 18 25
Zr 142 93 145
Nb 3.0 1.7 5.0
Cs 2.00 0.24
Ba 743 478 873
La 14.38 8.12
Ce 35.71 19.35
Pr 5.28 2.98
Nd 2472 1419
Sm 6.33 3.67
Eu 1.65 1.12
Gd 541 3.26
Th 0.88 0.54
Dy 4.90 3.14
Ho 0.98 0.64
Er 2.85 1.83
Tm 0.41 0.28
Yb 2.64 171
Lu 0.39 0.25
Hf 4.02 251
Ta 0.49 0.34
Tl 0.18 0.08
Pb 6.50 3.72
Th 1.70 0.65
9] 1.23 0.51
MpumeyaHue.

[BynupokceHoBbIe aHAE3UTO-6a3anbThbl, CpeaHMUe ropu3oHTbI NocTpoukn: 1- 06p.8868, 2- 06p.8878,
[ABynupokceHoBble aHAE3UTbI, CpeAHNe U BEPXHUE roOPU3OHTbI NOCTPONKK, C-CKNOoHLI: 3- 06p. 8864

Mo paHHbIM T.I.YypukoBon

1 2 3
Sio2 55.24| 5597 60.96
Tio2 125 085 056
Al203 17.76| 16.69| 18.78
Fe203 442 178 339
FeO 412  s70] 140
MnO 014/ o014 006
MgO 246 419 086
Ca0 718/ 740 498
Na20 348 330 429
K20 216/ 116|167
P205 033 o017 027
LOI 223 105 179
SUM 100.77] 98.40| 99.01
FeO''MJO| 399 174 518
Li 19.2 5.0
Be 100 057
Sc 22 29 9
v 282| 207 67
Cr 202|  330] 364
Co 21 24 9
Ni 10 1 14
Zn 86 81 67
Ga 18 18 18
Rb 46 19 56
Sr 419|  416] 476

Tabnuua 10.1.
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11. By.mcaH Kuszumen. Koopaunater 55°10" c.mm., 160°32 B.1. Beicora 2485 M. JleicTByIOIINI CTPATOBYJIKAH 3KCIUIO3UBHO-3()Py3UBHO-
AKCTPY3UBHOTO THIIA, KOPOBO-MaHTHHHOTO THTaHUs. COCTaB MPOAYKTOB HW3BEP)KEHWI: IUIArHOKIA30Bble 0a3albThl, ITUIATHOKIA3-MUPOKCECHOBBIC
aH/e3nuTo-0a3anpThl ¢ ampuboIoM u 0e3 Hero, JABYMUPOKCEHOBBIE aHAE3UTHI M POrOBOOOMAaHKOBO-TIMPOKCEHOBBIE aH/IE3UTHI, POrOBOOOMAHKOBBIE
aune3utsl | u |l THMOB, poroBooOMaHKOBO-KBapIicoaepkamue nanutbl. CTpykTypHO ByJikaH oTHocutcs K LIK/[ u mpuypoueH K BOCTOYHOW 4YacTu
HlanuHCcKOTO rpabeHa.

Xumunueckmm coctaB nopog B. Kusmumen

KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
SiO; 48.30| 48.48| 49.17| 49.80( 49.93| 50.98( 52.28| 52.86( 53.38| 53.57| 53.58| 53.88| 53.90| 53.98| 54.34| 54.50| 54.64| 54.70| 54.98
TiO2 1.19( 0.92( 1.14/ 100 1.16/ 0.95| 0.99| 1.03] 1.14| 0.84] 0.89] 1.11| 0.98| 0.99| 0.94] 0.94| 0.93| 0.96| 0.91
Al203 18.57| 19.46( 19.45| 19.47| 17.79| 18.26| 17.31| 17.15| 17.94( 17.52| 16.74| 17.34| 18.19| 18.86| 17.25| 17.36| 18.87| 16.72| 17.05
Fe>0s 476 6.63[ 6.68| 2.92 4.30| 4.65| 3.58| 3.75| 3.60| 3.62| 3.65| 4.72| 2.26| 2.59| 3.15| 3.25| 2.94| 3.15] 3.19
FeO 8.11| 3.17| 4.75| 6.54| 7.34| 5.24| 6.95| 6.97| 6.35 6.75| 6.78| 5.11| 6.33] 6.22| 7.00] 6.61] 5.43| 7.00[ 6.50
MnO 0.18/ 0.32( 0.32| 0.32( 0.15| 0.32( 0.15/ 0.16( 0.15| 0.17{ 0.15| 0.13] 0.18/ 0.32| 0.15| 0.16] 0.15| 0.14| 0.13
MgO 5.22| 5.66| 5.42( 5.80( 525 5404 508 4.91| 4.72| 5.08| 5.19| 4.88| 4.82| 4.62| 4.17| 4.22| 4.22| 439 3.99
CaO 9.00| 10.28| 7.88| 9.04 8.78| 8.38| 8.59| 8.16/ 7.50| 7.70( 7.77| 7.78| 8.28| 6.48| 7.64| 7.43| 8.03[ 7.50| 8.06
Na,O 2.87| 3.04| 2.87| 3.04f 3.24| 2.64| 3.04] 296 3.17| 2.92( 3.04] 2.96( 3.10| 3.41| 3.29| 3.24| 3.24] 3.19] 3.19
K20 0.73| 1.00f 0.87| 1.14| 0.97| 1.07| 0.95| 0.95 1.25( 0.77{ 087 1.13| 135 1.30| 1.01| 1.20| 1.00] 1.14] 0.94
P>0Os 0.13] 0.24( 0.26] 0.28( 0.11] 0.34( 0.12| 0.14( 0.15| 0.10f 0.13] 0.15] 0.19] 0.36f 0.11| 0.14| 0.24| 0.11] O0.11
H20" e | [ =] ] — | 016] — | — | 016] — | — | o0a6] 022 - | — | — [ 002 — | —
H,O" — | 036] 088 033 - | 113 — | —— | 000 — | —— | 035] — | 040 — | — | 044] — | —
n.n.n. 0.50| ---- - mm- 0.50| ---- 0.50| 0.50( ---- 0.50| 0.50 ---- == ) 0.50| 0.50f ---- 0.50| 0.50
SUM 99.56| 99.56| 99.69| 99.68| 99.52| 99.52| 99.54| 99.54| 99.51| 99.54| 99.29| 99.70| 99.80( 99.53| 99.55( 99.55({100.15| 99.50| 99.55

FeO'/MgO 237 1.61] 1.99( 1.58 2.14| 1.75 2.00( 211 2.03] 3.25( 1.94 1.92| 1.74| 1.85| 2.36| 2.26| 1.91 2.24| 235

IIpumeyanue.

1-06p.b-650 - mnarnokna3oBsiid 6a3anbT, BEPIIMHBI BYJIKaHa, *KepioBas Opexuwus; 2-00p.M-1816, niarunoknazoBslii 0a3aibT, TaM XKe;
3-00p. M-1829/B - KCEHOIUT, BEPUIUHBI ByJIKaHa, 00;10MOK aM(puboInTa B KepioBoi opexunu; 4-00p.M-1815 - mimarnokia3oBslii 6a3aibT, JaBOBbI
MOTOK Ha IOT0-3aIaTHOM CKJIOHE, HU)KHUE TOPU3OHTHI OCTPOIKH; 5-00p.b-657 - miarnokina3zoBblii 0a3aibT, HCTOKH JIABOBOTO TIOTOKA, BEPIIMHA

ByJikaHa; 6-00p.M-1835/B - roMeoreHHOE BKIIFOUEHHE B aHae3uTe; 7-00p.b-640 - 1BynupoKCceHOBRIH aHae3uT0-0a3aIbT, HCTOKH JJABOBOTO IMOTOKA Ha
BepIIMHE ByskaHa; 8-00p.b-638 - nBynupoKkceHOBBIN aHIe3UTO-0a3alIbT C KPYIHBIMH, O0Jee 2MM BKpaIUICHHUKAMH IJ1aruoKiasa,

Tabnuua 11.0.
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npogdomkeHne Tadn.11.0.

Komnonentsl | 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 |17 | 18 19
LI 9.00 13.00 13.00{ 13.00 12.00 9.00] 13.00] 19.00| 8.00 13.00[ 13.00 13.00[ 18.00
RB 9.00 18.00 9.00 18.00 9.00( 15.00| 18.00( 18.00] 24.00[ 27.00 18.00| 27.00 18.00| 27.00
CS 9.00 6.00 9.00 9.00 9.00 9.00 9.00 9.00 2.00 0.60 9.00 9.00 9.00 9.00
v 135.00[ 140.00| 210.00| 135.00| 130.00| 220.00{ 205.00| 250.00| 130.00 190.00| 210.00| 140.00 220.00
CO 38.00| 35.00f 37.00f 39.00| 40.00{ 36.00 16.00 20.00| 25.00{ 35.00 42.00 35.00
NI 25.00( 10.00] 28.00[ 22.00| 20.00] 22.00 43.00| 38.00 30.00{ 43.00[ 16.00 40.00
CR 31.00| 16.50| 32.00f 29.00| 28.00| 17.00 55.00 40.00| 26.00|] 18.00 14.00
BA 306.00| 380.00| 390.00| 300.00| 351.00| 360.00| 441.00| 423.00 423.00( 432.00( 480.00| 423.00 486.00| 495.00 486.00| 486.00
SR 356.00( 340.00| 300.00| 250.00[ 350.00| 341.00| 323.00| 320.00 317.00| 287.00| 300.00| 340.00 325.00( 320.00 318.00( 318.00
PB 1.60 9.00 5.00 3.00 3.00 2.50 3.00
MO 150 1.60[ 3.10[ 1.80 1.80 5.00] 2.70 210/ 210 220 0.17
ZN 160.00| 150.00| 140.00( 110.00 140.00 80 140.00( 80.00| 210.00
cu 60.00] 52.00[ 56.00[ 66.00 86.00 43.00 60.00{ 94.00[ 70.00 78.00
ZR 80.00 84.00 98.00| 98.00 84.00( 92.00 260.00 96.00| 99.00 105.00| 105.00
sC 17.00 19.00 10.00{ 12.00 11.00| 15.00 12.00 12.00{ 10.00 12.00{ 12.00
IIpumeyanue.

9-06p.M-1826, 1ByTMpOKCEHOBBIN aH1e3UTO-0a3aIbT, BepmuHbl ByjakaHa, 10-00p.b-651/B - romeoreHHOe BKIIOUEHUE B OKCTPY3UH aHIC3UTA, BEPXHSIS
gyacTh NocTpoiiky, 11-06p. ®K-43, roMmeoreHHOE BKIIOUEHHE B AKCTPY3UH aHAE3HTA., BEPXHSSA YacTh MOCTPOrKH; 12-06p.M-1150 - mutarnokias-
MMUPOKCEHOBBIN aHIe3UTO-0a3aJIbT ¢ ONAIMTU3UPOBAHHBIMU 3epHaMH aM(puO0sIa, HIYKHUE TOPU3OHTHI TOCTPOUKH; 13-00p.1-4662 - mmarnoxmnas-
MTUPOKCEHOBBIN aH/1€3UTO-0a3aJIbT, JABOBBIM MOTOK MOCJIEAHUX MOPLUUI U3BEPKEHNUS, HUKHUE TOPU30HTHI FOT0-3aMaHbIX CKIOHOB;

14-06p.M-1819 naronkia3-mupoKCEHOBBIN aHAE3UTO-0a3aIbT, MOJIOIOHN JTABOBBIM MOTOK HA CEBEPO-3aIlaTHOM CKJIOHE BYJIKAHA,

15-00.5-643 - Tam xe; 16-00p.642 - Tam xe, Hke Ha 100 M oT 00p.b-643; 17-06p.115 - nupoKceH-TIarnokIa3oBbii ampudoncoaepKamuit
aHJIE3UTO-0a3aIbT, MOJIOION JTABOBBIM IMMOTOK HA CEBEPO-3aIaJHOM CKJIOHE ByJikaHa;18-00p.b-658, miraronoxna3-nmupoKCEHOBBIN aH1€3UTO-0a3alIbT,
CpeaHHE TOPU3OHTHI MOCTporKH; 19-00p.b-652 - murarnoknaz-nupokceHoBbIi aMmpudoI0coAepKALIII aHAe3UTO-0a3aNIbT, JABOBBIE TOPU3OHTHI B
CpEeIHEeH yacTu MOCTPONKH, I0T0-3anaubli ckioH; 20-00p.b-662 - skcTpy3usi mparmokia3-mupoKCEHOBBIX aHAE3UTO-0a3aIbTOB HA CEBEPO-BOCTOYHOM
CKJIOHE BYJIKaHa, CpelHue ropu3oHThl; 21-00p.M-1842 - tam xe; 22-00p.M-1828 - skcTpy3ust MIIarnokina3-mapoKCEHOBBIX aHIe3UTO-0a3aIbTOB B
3amaJHON MPUBEPITMHHON YacTH BysKaHa; 23-00p.b-646 - marnokinazoBeiii aHe3UTO-0a3aIbT, IABOBBIM MTOTOK HA CEBEPO-3aMaJIHOM CKJIOHE BYJIKAHA,
24-00p.1-4666 - naBOBBIN MMOTOK IUIATMOKIIa3-MUPOKCEHOBBIX aHAE3UTO-0a3aIbTOB Ha I0T0-3aMaIHbIX CKJIOHAX BYJKaHa; 25-00p.5-638/6 - Tam xe;
26-00p.M-1153 - uCTOKH JJaBOBOTO MOTOKA IJIArMOKJIa3-TTUPOKCEHOBBIX aHE3UTO-0a3aIbTOB Ha FOXKHBIX CKJIOHAX ByJKaHa; 27-00p.b-648 -
IUTarHOKJIa3-MMPOKCEHOBBIE aHHAE3UTO-0a3aIbTh, JJABOBBIN IIOTOK HA BEPILIMHE ByJKaHa, 28-00p.b-647 - Tam xe; 29-00p.M-1154 - ¢ppoHT 1aBOBOTO
motoka (T.,k.M-1153); 30-00p.775 anme3uto-06a3anbT, CpeaHssS 9aCTh IIOCTPOUKH CEBEPHBIEC CKIIOHBI;
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npogdomkeHne Tadn.11.0.

KomnoHentsl | 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
SiO; 55.08] 55.10] 55.14] 5529 5534 5534 55.40] 55.42] 55.42] 55.68[ 55.69] 56.39] 5651 56.74] 56.98] 57.00] 57.04] 57.28
TiO, 088 0.91] 1.04] 098] o099 106 098] 09| 092] 100 095] o090 o079 1.03] o085 098] 099 o086
Al,0; 17.20| 1857 17.68] 17.01] 17.76] 16.00] 18.13| 16.85| 16.86] 18.08] 18.96] 16.49] 16.78] 18.05] 16.63] 18.00] 16.87] 17.06
Fe,03 382 336 243 297 286] 348 1.43] 340 328] 263] 293 314 310 285 293 391 246] 3.00
FeO 6.35] 495 622 7.11] s566] 7.09] 6.28] 6.88] 6.66] 593] 545 518 6.21] 582 650 519 573] 557
MnO 017 o031 o011 oa16] o015] o014 o012] o015 o0.16] o019 o017] o008 o014 o012 o014 o017] o010 o014
MgO 4.08] 436 a56] 379 438 362 466 364 379 420 382] 376] 380 472 402] 39| 436] 323
CaO 6.99| 6.48| 7.76| 724 752 779 778 7.13| 736] 7.18] 724 690 674 580 6.66] 7.00] 692 685
Na;O 319 321 329 324 328] 329 312 340 320 3.13] 339 346] 350 321 324 309 340 345
K20 120] 120 129 114 130 1as] 125] 115 120 120 1.06] 175 1.26] 1.20] 1.00] 118 154 119
P.Os o11] o026 o017] o012] o023 o010 o015] o012] o012] o16] o019 o0o09] o014 o021 o010] o026 o020 o012
H,O 0.20] o.16] - 0.08] - 0.10] - 0.08] 0.04] o024 o014 0.00] o0.00] o020 o012
H,O" 1271 — 0.20] — 022 o0.04] 136 — 064 o000 o0.00] —
n.n.n. 0.50] - 0.50] - 0.50] - 050 o050 — [ — | — 0.50] - 0.50] - 0.50
SUM 99.57] 100.18] 99.85] 99.55] 99.55] 99.56] 99.60] 99.54] 99.47] 99.68] 99.93] 99.74] 99.61] 100.39] 99.55| 100.68] 99.81] 99.37

FeO'/MgO 240 183 184 258 188 282 162 273 254 198] 212 213 237 178 227 223 182 256
LI 13.00] 12.00] 950 13.00] 9.00] 13.00] 16.00] 13.00] 13.00] 16.00 18.00] - 13.00] 16.00] 13.00[ 13.00
RB 18.00] 20.00] 17.00] 18.00] 21.00] 18.00] 31.00] 18.00] 18.00] 31.00 27.00] 23.00] 18.00] 31.00] 27.00] 18.00
cs 9.00] 8.00 9.00 9.00] 1.00] 9.00] 9.00] 1.00 9.00 - 9.00f 100 9.00] 9.00
Vv 140.00] 140.00] 200.00 220.00 200.00 200.00 180.00 88.00] 90.00] 250.00] 200.00
co 25.00] 25.00] 18.00] 34.00] 42.00 14.00[ 33.00 15.00 10.00 34.00] 33.00] 30.00] 22.00
NI 28.00] 28.00] 40.00 40.00 20.00 20.00 12.00 10.00] 10.00] 20.00] 38.00
CR 20.00] 29.00] 30.00 14.00 26.00 25.00 40.00 15.00[ 15.00] 10.00] 22.00
BA 441.00] 410.00| 462.00| 477.00] 495.00] 558.00] 860.00| 684.00| 486.00] 850.00 567.00] 580.00] 513.00| 650.00 594.00
SR 343.00] 360.00] 300.00| 318.00] 320.00] 290.00| 600.00] 346.00] 226.00] 700.00 334.00] 350.00] 332.00| 800.00 318.00
PB 3.00 1.00 8.00
MO 220 220 3.00 1.30 2.40 2.20 2.60 1.20 140 240
ZN 150.00] 150.00] 110.00 75.00 180.00 180.00 200.00 68.00 70.00| 130.00
cuU 68.00] 68.00] 50.00 78.00 55.00 60.00 35.00 54.00 25.00] 100.00
ZR 95.00 109.00| 140.00| 100.00 105.00| 105.00 112.00 100.00 114.00
SC 11.00 13.00] 12.00[ 10.00 10.00[ 9.60 9.00 11.00 10.00
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npogdomkeHne Tadn.11.0.

KomnoHeHTb1| 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55
Si0, 57.36] 57.60] 57.66] 57.98] 58.12] 58.28] 58.47[ 5850 5853] 58.74] 58.92] 59.64] 59.78] 59.82] 59.88] 59.90] 59.95] 59.96
TiO, 0.88] 083 093] 094 073 o076] o074 o087 072] o065 o090 o085 o076 o067 o065 o063 o061 o063
Al,03 18.17| 16.27| 1766 17.41] 17.19| 16.44] 1658 18.86] 16.95] 16.07| 17.25] 17.03] 17.19| 16.80] 16.26] 16.21] 1652 16.72
Fe,Os 339 275] 266] 258 6.03] 290 369 254 317 265 245 240 215 352 350 200 298] 323
FeO 415] 681 504 524 100 660 500 510 440 593 481 484l 426 339 458 583 472 450
MnO 030] o014 o011 oo09] o008 o013 o014 o030 013] o015 o013 o031 o029 o015] o012 o013 013] o014
MgO 3.96] 333 364 384 308 299 314 400 358 333 344 366] 370 242 318 244 293 280
CaO 6.04] 639 6.04] 634 526 598 630 452 645 652 608 508 584 6.12] 579 563 611 596
NazO 335 350 351 346] 346 340 355 324 345 345 370 314 338 385 350 350 350 355
K20 1.38] 130l 152 152 149 141 133 125 154 146] 160] 138 152 158 148 165] 151 1.43
P.Os 027] o013 o024 os61] o017] o1s] o010 o020 o012] o011 o021 o021 o027 o018 o011 o0.09] o010 o013
H,O 0.18] — 0.16] o0.04] o040 0.08] o009 o012 o004 o011 —
H,O" 0.78] — 0.40 o020 284 - 0.88] 012 o099 102 128 —
n.n.n. 0.50| -—- 050 o050 - 050] o050 - 050 o050 o050 050
SUM 100.21] 99.55] 99.57] 100.25] 99.85] 99.55] 99.54] 100.26] 99.54] 99.56] 99.69] 99.62] 100.28] 99.82] 99.66] 9851 99.56] 99.55

FeO'/MgO 1.82[ 2791 204] 197 209 308 265 185 203 250 204] 191 167 271 243 313 253 265
LI 16.70] 18.00 18.00] 13.00 13.00] 13.00] 18.00 18.00] 18.00] 18.00] 18.00
RB 35.00] 18.00 27.00] 18.00 27.00] 27.00] 18.00 27.00] 36.00] 27.00] 36.00
cs 9.00 9.00] 9.00 9.00] 9.00] 9.00 9.00f] 9.00] 9.00[ 9.00
v 145.00] 20.00] 230.00] 220.00| 170.00 90.00 160.00| 190.00] 200.00| 140.00 120.00
co 33.00 17.00] 20.00] 18.00 33.00 20.00] 35.00] 36.00] 32.00 17.00
NI 24.00 15.00] 16.00] 34.00 10.00 16.00] 10.00] 26.00] 10.00 28.00
CR 22.00 55.00] 32.00] 70.00 15.00 50.00] 23.00] 31.00 32.00
BA 775.00] 522.00 621.00] 603.00 648.00| 621.00] 594.00 639.00] 170.00] 621.00| 621.00
SR 308.00| 320.00 293.00| 306.00 338.00| 228.00] 358.00 304.00| 256.00] 342.00] 251.00
PB
MO 2.80 3.40| 3.00] 3.00 1.30 3.00] 250 340 200 2.50
ZN 185.00 180.00| 130.00] 150.00 92.00 140.00| 130.00] 270.00| 210.00
cu 76.00 48.00] 48.00] 60.00 66.00 40.00] 70.00] 84.00] 70.00 84.00
ZR 129.00 117.00] 130.00 103.00] 114.00] 114.00 118.00] 121.00] 112.00] 117.00
e 7.80 7.10] 12.00 7.70|  8.40 770 830 7.90] 7.00
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npogdomkeHne Tadn.11.0.

KomnoHeHTsl | 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73
SiO; 60.00] 60.12] 60.26] 60.58] 60.98] 61.18] 61.20] 61.22] 61.30] 61.30] 61.36] 61.42] 61.66] 61.73] 61.75] 61.80] 61.84] 61.94
TiO, 078 o067] 077] o062 o076] o061 o066] o063 o063] o072 o067] 034 o068 o057 o059 o067 063 058
Al,0; 1475 16.92] 17.32| 1655] 16.87] 17.32] 16.29] 15.73] 16.08] 16.95] 16.25| 17.03| 16.78] 16.62] 16.18] 16.25] 16.28] 16.10
Fe,03 350] 289 261 323 395 256] 245 236 210 205] 256] 418 157 300 201 280 249 215
FeO 535] 484 377 421 282 308 377 551 556 420 388 265 438 357 519 252 342 526
MnO 017 o030 o029] o013 o029 o007[ o007] o013 o013 o11] o009 - 0.09] o013 o012] o012] o010 o012
MgO 440 328 336] 259 368 358 268] 255 2571 290 308 268 220 259 254 221 252 263
CaO 6.60] 552 582 562 500 526 550 549 542 546] 538 580 480 555 541 595 502 5.39
Na;O 336] 355 355 340 3.35] 3.70] 334 350 355 358 346] 391 329 365 366] 342 323 324
K20 104] 152 152 165 152 187] 168 164 161 155 166] 163 1.75] 153 157 158 1.48] 155
P.Os 024 032] o029] o010 o018 o1e] o016 o010 o011 o022 o016 - 015 o011 o012 o026] o017] o011
H,O 0.00] - 020 0.0 -- o16] o0.18] o007] o020 012 o019 o024 o011
H,O" 0.00] 039 o070 - 097 o010 172 — 050 o084 o043 1098 — 223 229 —
n.n.n. 050 -— | 050 | - 050 o050 o050 050 050 --- 0.50
SUM 100.19] 100.32] 100.26] 99.18[ 100.37] 100.19] 99.92] 99.36] 99.56] 100.20] 99.57| 100.14] 99.53] 99.55] 99.76] 100.00] 99.71] 99.68

FeO'/MgO 193] 227 182 240 173 150 223 299 290 208 201 239 263 242 276 228 225] 274
LI 19.00 18.00 18.00 23.00] 23.00] 11.00 23.00] 18.00 18.00
RB 33.00 27.00 20.00 27.00] 36.00] 34.00 27.00] 27.00 36.00
cs 2.00 9.00 5.00 9.00] 9.00] 0.90 9.00] 9.00 9.00
Vv 220.00] 160.00] 165.00 105.00] 100.00] 60.00 180.00] 83.00] 130.00 190.00| 100.00 180.00
co 26.00] 32.00] 29.00 29.00 650 6.00 40.00] 17.00] 10.00 10.00[ 6.50 15.00
NI 15.00] 20.00] 18.00 10.00] 30.00] 30.00 47.00| 28.00] 38.00 18.00[ 30.00 38.00
CR 10.00] 37.00] 27.00 22.00] 55.00] 45.00 15.00] 32.00] 80.00 15.00[ 55.00 75.00
BA 600.00 657.00 700.00 639.00] 729.00] 621.00 720.00] 711.00 711.00
SR 500.00 308.00 388.00 314.00] 241.00] 360.00 316.00] 326.00 316.00
PB 9.00 19.00
MO 450 280 280 220 280 1.60 180] 250 350 2.80] 280 4.50
ZN 75.00] 190.00] 175 110.00| 180.00] 140.00 200.00] 65.00] 130.00 230.00| 180.00 150.00
cuU 25.00] 56.00] 64.00 60.00[ 27.00] 25.00 27.00] 84.00] 35.00 30.00[ 27.00 47.00
ZR 118.00 133.00| 131.00] 210.00 121.00| 129.00 119.00
SC 7.40 8.70] 6.60] 7.90 9.40[  7.40 8.00
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npogdomkeHne Tadn.11.0.

KomnoHenTtul | 74 75 76 77 78 79 [ 80 [ 81 [ 82 [ 83 [ 84 [ 85 [ 86 | 87 | 88 [ 89 [ 90 [ 91 | 92 | 93
SiO; 61.94] 62.00] 62.01] 62.02] 62.12] 62.14] 62.15] 62.22] 62.46] 62.51| 62.56] 62.56] 62.70] 62.94] 62.96] 63.18] 63.44] 63.46] 63.48] 64.64
TiO, 0.62 066] 059 o076] o0.71] o070 os56] 0.65] 0.71] o0.58] 055 068 058 0.65] 0.68] 0.61] 060 0.60] 0.55] 0.12
Al,0; 16.03| 17.09] 16.24] 16.25] 16.86| 16.85] 16.42| 16.32| 17.34| 15.96| 16.35] 16.35] 16.84] 16.25| 16.35| 16.36] 15.44] 16.77| 16.57| 17.28
Fe,03 2.50 249 258 253 204 214 259 2.68] 205 299 218 2.93] 2.86] 2.63] 254] 256 378 2.13] 2.00] 338
FeO 4.78 360 420 400 3.99] 379 400 3.02| 348 4.01] 440 289 3.02] 3.38] 3.69] 3.08| 282 2.87] 3.35] 1.69
MnO 0.13 014 o011 oas] o013] o015] o0.12] o11] o.28] o0.12] o0.13] o028 015 007] o0.10] 0.07] 017 020 o0.08] -
MgO 2.59 282 259 296 266] 286 244 250 2.88] 234 223 278 2552 252| 236] 258 258 2.41] 2.18] 1.41
CaO 5.41 540 537 562 520 525 541 562| 518 542 5.13] 488 528 5.16] 5.16] 526 556] 556] 4.90| 5.06
Na;O 3.55 335 365 348 340 362 355 3.24] 343 360] 355 346 356 3.56] 353] 3.70] 322| 3.85] 3.70] 4.42
K20 1.41 152 163 175 175 159 1.72] 157] 163 150 1.63] 1.73] 1.75] 197 180 1.87] 1.78] 1.70] 1.82] 1.41
P.Os 0.10 015 o020 o0.08] o020 o021 012 015 0.31] 0.04] o0.10] o0.18] 020 0.20] 0.15] 0.16] 0.40] -— [ 0.20]
H,O 0.00] 0.09] o0.04] o0.14] 014 012 000 - | — | — | o012 0.04] 0.14] o0.10] 0.20] o0.10] 057] 0.16] 0.40
H,O" 031 - 010 o052] 005 — | 159 067] — | — | 1.11] o0.17] o020 0.31] o.10] 0.25] 0.00] o0.88] 0.12
n.n.n. 050 - 0.50] - — | — [ os0] — | — | o050 os0] - [ — | — | — | o050 — | — | — | —
SUM 99.56] 99.53] 99.76] 99.74] 99.72] 99.49] 99.70[ 99.67]100.42] 99.57 99.31] 99.95] 99.67] 99.67] 99.73]100.23]100.14[100.12] 99.87] 99.93

FeO'/MgO 2.71 2071 252 212 219 200 259 2.17] 1.85] 286 285 1.99] 2.22] 2.28] 253] 209 241 1.99] 2.36] 3.36
LI 23.00] 19.00] 23.00] 19.00] 14.00] 14.00] 18.00] 19.00 23.00] 18.00 19.00] 12.00[ 15.00] 18.00 16.50
RB 27.00] 33.00] 36.00] 31.00] 42.00| 40.00] 27.00] 25.00 27.00| 36.00 25.00| 25.00] 34.00] 30.00 30.00
cs 9.00 2.00] 9.00] 200 0.30 9.00] 3.00 9.00] 9.00 3.00 8.00] 2.00] 5.00
Vv 150.00| 180.00] 150.00] 190.00[180.00 120.00[130.00 120.00[180.00{240.00]180.00]100.00 170.00
co 9.00] 40.00] 12.00] 40.00| 40.00 9.00[ 31.00 29.00| 8.50] 12.00[ 10.00] 6.50 10.00
NI 10.00[ 47.00] 20.00] 40.00] 47.00 10.00| 16.00 30.00] 10.00| 10.00| 28.00] 20.00] 30.00 30.00
CR 20.00] 31.00] 35.00] 26.00] 31.00 18.00] 25.00 19.00| 30.00] 47.00| 40.00] 55.00 10.00
BA 702.00] 900.00| 693.00] 700.00] 620.00[729.00[711.00|300.00 684.00{711.00 800.00{700.00800.00{700.00 812.00
SR 292.00] 1200.00] 317.00| 340.00] 360.00[241.00|315.00|300.00 318.00]286.00 800.00350.00{600.00]380.00 330.00
PB 9.00 4.00 9.00 9.00 — | 3.00] 3.00
MO 270 180 280 1.70] 1.80 2.70] 250 250] 2.80] 550 4.00] 2.80 4.00
ZN 220.00 160.00 70.00 250.00{210.00 120.00[270.00{120.00[200.00[180.00 200.00
cuU 30.00] 70.00] 30.00] 70.00] 70.00 35.00] 49.00 58.00[ 45.00] 50.00] 40.00[ 27.00 40.00
ZR 136.00 142.00 210.00/210.00[123.00 115.00{121.00
SC 9.70 9.00 7.90] 6.60] 8.40 7.00] 7.90
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npoadormkeHne Tabn.11.0.

KOoMnNOHEeHTbI 94 95 96
- FeO*/MgO
SiO 63.66] 64.00 64.50 5 ‘
TiO2 0.66 0.75 0.60
Al,O3 16.29] 15.90 16.00
Fe,0s3 2.33 2.70 2.50 4
FeO 3.16 5.41 3.70
MnO 0.07 0.17 0.17
MgO 2.48 2.00 2.72
CaO 516] 5.10 5.20 31
Na,O 3.76 3.00 3.27
K20 1.97 1.82 1.64
P2>0s5 0.13 0.34 0.34 2
H,O 0.06 0.00 0.00
H.0" 0.34] 0.00 0.00
n.n.n. — 14
SUM 100.07] 101.19] 100.64
FeO'/MgO 2.12 3.92 2.19
LI 16.20] 15.00] 14.00 o —+—— ) +——+—t—
RB 35.00] 10.00 25.00 0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70
Cs 2.00 3.00 Puc. 11.1 Cucrematuka nopop B. KnusaumeH Ha guarpamme FeO*/MgO-SIO, SiO,
V 75.00] 190.00] 120.00
CcO 6.00] 22.00 13.00
NI 20.001 25.00 10.00
CR 15.00] 90.00 10.00
BA 750.00] 400.00] 1100.00
SR 305.00] 450.00] 900.00
PB - 1.00 8.00
MO 2.30 2.00 1.40
ZN 200.001 90.00 75.00
CuU 27.00] 32.00 27.00
ZR
SC
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IIpumeyanune. Byakan KusumeH. 31-06p.M-1830/c - anme3uTo-6a3anbT, CBETIIO-Cepas KOPOTKO-BOJIOKHHCTAS MEM3a Ha FOrO-3allajHbIX
CKJIOHaX ByJikaHa; 32-00p.b-660 - miarnokiia3-mupoKCeHOBBIN aHIe3UTO-0a3alIbT, JTABOBBIM MOTOK B CPEIHEH YaCTH 3amlaJIHBIX CKIIOHOB BYJIKAHA;

33-00p.M-1814 - nnarnoxia3-mupoOKCEeHOBBIA aH/1e3UTO-0a3alIbT, JTABOBBIA MOTOK B CPEIHEN YacTH 3amafHbIX CKIOHOB; 34-00p.b-663 - mmarnokmnas-
MMUPOKCEHOBBI  aM(pUO0I0CoAepKAIINN aHIe3UTO-0a3alIbT, SKCTPY3US Ha CEBEPO-3aMMaTHBIX CKIOHAX ByJKaHa; 35-00p.M-1156 - nBynmupOKCEHOBBI
AHJIC3UT, JJABOBBIM MOTOK HAa CEBEPO-BOCTOUHBIX CKJIIOHAX BYJIKaHA, CPEIHUE TOPU30HTHI; 36-00p.M-1838 - poroB00OMaHKOBO-IMMPOKCEHOBBIN aHIE3UT
U3 arJioMepaToBOro MOTOKA Ha CEBEPHBIX CKJIOHAX ByJKaHa; 37-00p.b-645 - NByNMpOKCEHOBBIN aHIC3WT, JaBOBBIM MMOTOK HA FOT0-3aIaIHBIX CKJIOHAX
BYJIKaHA, HIDKHUE TOPU30HTHI; 38-00p.M-1840 - nByNMMpOKCEHOBBIN aHAE3UT, JABOBBIA MOTOK HAa 3alagHBIX CKJIOHAX BYJKaHA, CPETHHE TOPU3OHTHI;
39-06p.b-649 - poroBooOMaHKOBO-TTUPOKCEHOBBIA aHJIE3UT, AKCTPY3HWS Ha 3alagHbBIX CKIOHAX , BOMW3M BepmuHBI ByikaHa, 40-06p.M-1824 -
POroBOOOMaHKOBO-IIUPOKCEHOBBIM aHAe3uT, 3KCTpy3us (T.k. b-649), nenrpanbHas dacts, 41-00p.M-1823 - IBYMHUPOKCEHOBBIH aHIE3UT, JABOBBIM
MOTOK U3 JKEPJIOBOI yacTu KoHyca; 42-06p.M-1841 - poroBooOMaHKOBO-TTMPOKCEHOBBIN aHAE3UT, SKCTPY3US HA CEBEPO-3anaJHbIX ckiloHaX; 43-00p.b-
650 - poroB00OMaHKOBO-ITMPOKCEHOBBIN aHIE3HT, IKCTPY3HUs Ha CEBEPO-3aMaJHbIX CKiIoHaX; 44-00p.b-650/a - ampubdomut u3 xeprnoBoit Opexkunn; 45-
00p.M-1843 - poroBOOOMaHKOBBII aHAE3HT, SKCTPY3HUS B IOTO-BOCTOUHON YacTH MOCTPONKH, CpeAHNE TOpH30HTHI, 46-00p.b-661 - poroBooOMaHKOBO-
MMUPOKCEHOBBIN aH/IE3UT, SKCTPY3HUsI HA CEBEPHBIX CKIOHAX BYJKaHA, cpeaHue Topu3oHThI; 47-00p.DK-41 nBynupoOKCEHOBBINA aHIE3UT, SIKCTPY3Us Ha
ceBepo-3amagHbIX ckioHaX; 48-00p.M-1821 - nBynmMpOKCEHOBBIA aHAE3UT, JTABOBBIM MOTOK HA IOT0-3alaJHBIX CKIOHAX, CpEeIHHE TOPU30HTHI; 49-
00p.M-1848/t - TemHO-cepas KOPOTKO-BOJIOKHHMCTas TeM3a Ha CeBepHbIX ckioHaX; 50-00p.M-1835 poroBooOMaHKOBO-IMPOKCEHOBBIA aH/C3UT,
IKCTPY3USI HAa CEBEPO-3aMajHbIX CKJIOHAX KOHyca, MPHUBEpIIMHHAS 4YacTh, 51-00p.M-1160/c - cBerso-cepas ¢ OOJBIINM KOJUYESCTBOM POTOBOM
00OMaHKH, TIeM3a aHJAE3UTOBOTO COCTaBa, I0XKHBIE CKJIOHBI ByJKaHa; 52-00p.b-651 - poroBooOMaHKOBBIN aHIE3UT, SKCTPY3Us B IOT0-3aMaHON YacTh
noctpoiiku; 53-00p.d@K-40 - nem3a ¢ BKparuieHHUKaMH TUTardoKIIas3a, KBapiia, poroBoil 0OMaHKH U MUPOKCEHOB, F0JKHBIE CKIIOHBI ByJKaHa, 54-00p.b-
665 - poroBOOOMaHKOBBIN aH/AE3UT, IKCTPY3Hs, IOT0-BOCTOUHBIA CKIIOH; 55-00p.b-641 — poroBooOMaHKOBBIN aHIE3UT, 3KCTpy3usa ''Pakymika" Ha
3aMaJHbIX CKJIOHAX KOHYCa, B IPUBEPIIMHHON YacTh; 56-00p.M-1159 - poroBooOMaHKOBBII aHIIE3UT, SKCTPY3HUsl, CEBEpHBIE CKIOHBI, 57-00p.M-1829 -
POTOBOOOMAHKOBBIN aHJIE3UT, DKCTPY3UsS , CEBEPO-BOCTOUYHBIC CKIOHBI, 58-00p.M-1831 - poroBoOOMaHKOBBIM aHIE3WT, IKCTPY3Us Ha CEBEpO-
3amagHbBIX CKIOHAX, HWXKHHE TOpH30HTHI;, 59-00p.b-667 - cBeTnmo-cepas KOPOTKO-BOJOKHUCTas TieM3a, IOKHbIE CKJIOHBI, 60-00p.1847 -

POTrOBOOOMAHKOBO-TTUPOKCEHOBBINM aHIE3UT, SKCTPY3Us, CEBEPHBIC CKIIOHBI, CpeaHHE TOpu30HTHI; 61-00p.M-1844 - poroBooOMaHKOBBIC aHIC3UTHI,
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CeBEpHBIE CKIIOHBI, BEpXHUE TOPU3OHTHI; 62-00p.M-1849 - cBeTiio-cepast mem3a, BepIIMHBI BysikaHa, 63-00p.b-653 - romeorenHoe BKITIOYEHHE B TIEM3E,
CeBepHBbIC CKIOHBI, 64-00p.b-666 - poroBoOOMaHKOBBIN aHAE3UT, SKCTPY3Hsl Ha BOCTOYHOM CKJIOHE, CpPEAHHE TOPU3OHTHI, 65-00p.l-4665 -
pPOTrOBOOOMAHKOBBIN aHNE3UT, IKCTpy3us ' Pakymika" Ha 3amagHoM ckioHe; 66-00p.M-1827 - poroBooOMaHKOBBIN aHIIE3UT, DKCTPY3Us, HIKHUE
CKJIOHBI, 67-00p.108; 68-00p.M-1818 - poroBOOOMaHKOBBIM aHAE3UT, IKCTPY3Hsl, CEBEpPHBIC CKJIOHBI, CPEIHHUE TOpPU3OHTHI; 69-00p.b-664 -
POroBOOOMAaHKOBO-TIMPOKCEHOBBIM aHAE3HUT, IKCTPY3Hsl, ceBepHbIe CKIOHBI; 70-00p.b-656 - poroBooOMaHKOBBIM aHIE3UT, IKCTPY3Hs, CEBEPO-
3amajiHble CKJIOHBI, NPHUBEPIIMHHAS YacTh ByJkaHa, 71-00p.108/a; 72-06p.1830 romeoreHHOEe BKJIIOYEHHE JBYIHPOKCECHOBOTO aHIE3UTa B
POroBOOOMaHKOBOM aHJE3UTE, SKCTPY3Hsl, 3aMagHble CKIOHBI, /3-00p.5-659 - poroBooOMaHKOBEIH aHIE3HT, SIKCTPY3US HA CEBEPO-3aIaJHOM CKIIOHE,
HIDKHUE TOPU3OHTHI; 74-00p.b-644 - poroBoOMaHKOBBIN aHIIE3UT, SKCTPY3HUs, CEBEpHbIE CKIOHBI;, 75-00p.M-1163 - poroBooOMaHKOBBIN aHIE3UT,
IKCTPY3Usi B FOTO-BOCTOYHOW YacTH BYJKaHA, HYDKHHE TOPH30HTHI MOCTPOMKH; 76-00p.5-665/1 - poroBoOOMaHKOBBIN aHIE3UT, IKCTPY3Hs, FOTO-
BOCTOYHAs YacTh BYyJIKaHa, //-00p.M-1145 - romeoreHHOE BKIIIOUCHHE JIBYIHPOKCEHOBOTO AHIE3UTa B POrOBOOOMAHKOBOM aHJIE3HUTE, SKCTPY3HS,
BOCTOYHBIM CKJIOH BYJIKaHa, CPEeIHHE TOPH30HTHI; 78-00p.1-4665/1- poroBOOOMAHKOBBIN aHAE3UT, IKCTPy3us "Pakymika", neHTpanbHas 4acTth; 79-
00p.1-4667 - poroBoOOMAaHKOBBIN aHNE3WUT, IKCTPY3HUs, CeBepo-3anmaanbiii ckioH; 80-00p.b-657 - romeoreHHOe BKIIIOUEHHE JBYMHUPOKCEHOBOTO
aHje3uTa B poroBooOMaHkoBoM aHzae3ute; 81-00p.M-1160 - cBemio-cepas KOPOTKOBOJIOKHHCTas mem3a; 82-00p.M-1839 - poroBooOMaHKOBBIiA
AHJIC3UT, DKCTPY3HUs, CEBEPO-3alaJHble CKIOHBI, CpeIHUE TOPU30HTHI, 83-00p.00p.b-654 - poroBOOOMAaHKOBBIM aHAE3UT, AKCTPY3UsS HA CEBEPO-
BOCTOYHOM cKkJIoHE; 84-00p.DK-42 - poroBoOOMaHKOBBII aHIIE3UT, SKCTPY3Usl B BEPIIMHHOMN 4acTH ByJkaHa, 85-00p.M-1847 - cBerno-cepas memsa;
86-00p.M-1158 - poroBOOOMaHKOBBIN aHNIE3UT, SKCTPY3HUs, CEBEPO-BOCTOUHBIN CKJIOH, MPHUBEPIINHHAS YacTb; 87-00p.M-1837 - poroBooOMaHKOBBI
aHJIC3UT, SKCTPY3Hs, CEBEPHBIN CKIIOH; 88-00p.M-1149 - poroBo0OMaHKOBBINA aHIE3UT, IKCTPY3HUs, BOCTOYHBINA CKIIOH, HKHUE TOPU30HTHI; 89-00p.M-
1844 - poroBoOOMAaHKOBBIN KBapIICOAEPKAIIMN allUT, SKCTPY3Hs, BOCTOUHBIA CKjIOH, 90-00p.851; 91-00p.l1-4665/3 - poroBooOMaHKOBBII
KBapIICOJIEP KAIIMIA JTaluT, dKCTpy3us "Pakymika" , ceBepHbiii 60pT; 92-06p.M-1832 - poroBo0OMaHKOBBIN KBapIICOACPIKAIIUIN JAIUT, IKCTPY3Hs, B
3amagHoM OopTy TpedHs; 93-00p.117; 94-06p.M-1846 - poroBooOMaHKOBBII KBaplCOAEp kAWK AALUT, SKCTPY3HUs,, BOCTOUHBIA CKJIOH MOCTPOUKH
BYJIKaHA, BEpXHUE TOPU30HTHI; 95-00p.M-1151 - poroBooOMaHKOBBIN KBapIICOAEPKAIINI JALUT, SKCTPY3Hsl, FOT0-BOCTOUHBIE CKIIOHBI; 96-00p.M-1155

POroBOOOMAaHKOBBIN KBAPLICOJIEPKALINI TallUT, SKCTPY3HS , CEBEPO-BOCTOUHBIE CKIIOHBI.
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Tabnuua 11.1.

XnMunyecknn coctaB ONIMBUHOB B
6asanbTax B. KusanmeH (o6pasey 1-4664)

1 2 3 4 5 6 cpegHee
(n=6)
Sl 38.5| 38.58| 38.48| 38.61| 38.99] 39.13] 38.72
Tl 0 0 0 0 0 0 0
AL 0 0 0 0 0 0 0
FE 23.2| 23.18| 23.2| 23.15| 21.02| 2147 22.54
MN 0.32| 017 0.3 0.33] 0.34 0.32] 0.6
MG | 39.03] 39.85| 39.87| 39.77| 41.49| 41.19] 40.2
CA 0.13| 0.42| 0.13] 0.12 01| 0.12] 017
NA 0 0 0 0 0 0 0
K 0 0 0 0 0 0 0
CR 0 0 0 0 0 0 0
SUM| 101.18| 102.2| 101.98| 101.98| 101.94| 102.23] 101.91
KonuyectBO noHOB B nepecyeTte Ha 4 (0)
Sl | 0.9936| 0.9806| 0.9855| 0.9884| 0.9884| 0.9906] 0.9879
TI | 0.0000] 0.0000] 0.0000| 0.0000| 0.0000| 0.0000] 0.0000
AL | 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000] 0.0000
FE | 0.5007| 0.4926| 0.4969| 0.4955| 0.4456| 0.4544] 0.4810
MN | 0.0069| 0.0251| 0.0065| 0.0071| 0.0072| 0.0068| 0.0099
MG | 1.5015| 1.5096| 1.5222| 1.5172| 1.5676] 1.5541] 1.5287
CA | 0.0036| 0.0115| 0.0035| 0.0034| 0.0028| 0.0033| 0.0047
NA | 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000] 0.0000
K | 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000] 0.0000
CR | 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000] 0.0000
SUM | 3.0063| 3.0194| 3.0146| 3.0116| 3.0116| 3.0092| 3.0121
FIFM| 2501 24.6| 2461 2462 22.13| 22.63] 23.93
FO 74.99| 75.4| 75.39| 75.38] 77.87| 77.37| 76.07

Tabnuua 11.2.

X1MMMYECKMM COCTaB OJIMBMHOB B aHAE3UTO-

6asanbTtax B. Kusaumen (obpasey 1-4662)

1 2 cpenHee
(n=2)
Sl 38.95 38.64 38.8
Tl 0 0 0
AL 0 0 0
FE 20.27 20.22 20.24
MN 0.41 0.39 0.4
MG 41.42 40.33 40.87
CA 0.15 0.16 0.16
NA 0 0 0
K 0 0 0
CR 0.05 0.05 0.05
SUM 101.25 99.79 100.47
KonuuyectBO MoHoB B nepecyete Ha 4 (0)
Sl 0.9862 0.9903 0.9883
TI 0.0000 0.0000 0.0000
AL 0.0000 0.0000 0.0000
FE 0.4503 0.5405 0.4954
MN 0.0088 0.0085 0.0087
MG 1.5630 1.4645 1.5138
CA 0.0040 0.0045 0.0043
NA 0.0000 0.0002 0.0001
K 0.0000 0.0000 0.0000
CR 0.0011 0.0009 0.0010
SUM 3.0134 3.0094 3.0114
FIFM 22.37 26.96 24.67
FO 77.63 73.04 75.34
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XuMnyeckmm coctaB 30HanNbHbIX NNarMoknasoB B 6asanbtax B. KnuanmeH (obpasey 1-4664)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 cpenHee| cpepHee
(n=14) (n=4)
4.3. n.s. K.3.1 K.3.2 u.3. n.s. K.3. u.3. 4.3. n.s. K.3. 4.3.
Sl 51.89 | 54.45 51.7 58.34 | 52.33 | 50.68 | 51.37 | 44.65 | 49.06 | 52.76 | 44.86 | 45.3 | 48.18 | 52.43 | 50.36 46.68
Tl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
AL 29.36 | 28.64 | 29.86 | 26.47 | 29.63 | 31.08 | 30.38 | 35.36 | 31.75 | 29.23 | 34.81 | 34.79 | 32.25 29.9 30.97 33.58
FE 0.68 0.51 0.62 0.45 0.58 0.64 0.69 0.57 0.6 0.71 0.52 0.58 0.75 0.86 0.63 0.59
MN 0 0.01 0.02 0 0 0.01 0.01 0.04 0.01 0.01 0 0.02 0.03 0.03 0.01 0.02
MG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CA | 1257 | 10.95 | 12.92 8.62 12.69 | 1425 | 13.14 | 18.04 | 1459 | 12.13 | 17.99 18.4 15.27 | 12.86 | 13.89 16.75
NA 3.74 4.49 3.8 5.53 3.74 2.97 3.49 0.91 2.63 4.07 1.04 1.03 2.39 3.71 3.11 1.68
K 0.15 0.17 0.12 0.33 0.13 0.09 0.11 0.01 0.06 0.16 0.01 0.07 0.08 0.16 0.12 0.06
CR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SUM | 9839 | 99.22 | 99.04 | 99.74 99.1 99.72 | 99.19 | 99.58 98.7 99.07 | 99.23 ] 100.19 | 98.95 [ 99.95 | 99.08 99.35
KonuyectBo noHoB B nepecueTe Ha 8 (0)
Sl | 2.3935|2.4728 | 2.3725 | 2.6123 | 2.3761 | 2.2766 | 2.3541 | 2.0702 | 2.2690 | 2.4141 | 2.0867 | 2.0904 | 2.2310 | 2.3843 | 2.3145 2.1602
TI | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0000
AL ]1.5960 | 1.5332 | 1.6150 | 1.3969 | 1.6166 | 1.7132 | 1.6409 ] 1.9323 | 1.7307 | 1.5760 | 1.9083 | 1.8921 | 1.7603 | 1.6023 | 1.6796 1.8322
FE ] 0.0263 | 0.0194 | 0.0238 | 0.0168 | 0.0224 | 0.0252 | 0.0266 | 0.0222 | 0.0233 | 0.0273 ] 0.0202 | 0.0223 | 0.0290 | 0.0326 | 0.0241 0.0228
MN | 0.0000 | 0.0003 | 0.0010 | 0.0001 | 0.0000 | 0.0006 | 0.0003 | 0.0014 | 0.0002 | 0.0004 | 0.0002 ] 0.0007 | 0.0012 | 0.0011 | 0.0005 0.0006
MG | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0000
CA ]0.6211 | 0.5326 | 0.6354 | 0.4137 | 0.6292 | 0.7141 | 0.6451 ]| 0.8963 | 0.7228 | 0.5949 | 0.8966 | 0.9097 | 0.7576 | 0.6263 | 0.6854 0.8309
NA ] 0.3348 | 0.3951 | 0.3379 | 0.4800 | 0.3352 | 0.2690 | 0.3103 ] 0.0816 | 0.2354 | 0.3610 | 0.0938 | 0.0925 | 0.2149 | 0.3269 | 0.2763 0.1507
K 0.0086 | 0.0097 | 0.0068 | 0.0191 | 0.0075 | 0.0054 | 0.0067 ] 0.0007 | 0.0035 | 0.0094 | 0.0007 | 0.0042 | 0.0045 | 0.0091 | 0.0069 0.0036
CR ] 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0000
SUM | 4.9803 | 4.9631 | 4.9924 | 4.9389 | 4.9870 | 5.0041 | 4.9840 | 5.0047 | 4.9849 | 4.9831 | 5.0065 | 5.0119 | 4.9985 | 4.9826 | 4.9873 5.0009
FIFM| 100 100 99.99 100 99.99 | 99.99 | 99.99 | 99.99 [ 99.99 [ 99.99 ]| 99.99 | 99.99 | 99.99 | 99.99 | 99.99 99.99
ORT | 0.89 1.04 0.7 2.09 0.77 0.55 0.69 0.07 0.37 0.97 0.07 0.42 0.46 0.94 0.72 0.36
AB | 34.71 | 42.15 | 34.48 | 5258 | 34.49 | 27.21 | 32.26 | 8.34 24.48 37.4 9.46 9.19 21.99 | 33.98 | 28.77 15.43
AN | 6439 | 56.81 | 64.82 | 45.33 | 64.74 | 72.24 | 67.05 | 9159 | 75.15 | 61.63 | 90.46 | 90.39 | 77.54 | 65.08 | 70.52 84.21
MprmeyaHue. U.3.- UeHTparnbHble 30HbI (A4P0); M.3.- MPOMEXYTOYHbIE 30HbI; K.3.- KDAeBbl€ 30HbI.

Tabnuua 11.3.

125



Tabnuua 11.4.

XnmMunyecknn coctaB MUKPOSITOB NIIarMoknasoB
B 6a3anbTtax B. KusanmeH (obpasey 1-4664)

cpegHee
1 2 3 4 5 6 LA i
Sl | 5436] 5359 55.65 5803 61.23 53.06 60.63 56.65
T | 002 004 005 007 0.3 o 0.8 0.07
AL | 2854 2859 27.75 2699 2455 29.3| 2407 27.11
FE | 107 117 119 111 148 096 159 1.22
MN | 003 002 o 002 001 001 o 001
MG 0 0 0 0 0 0 0 o
CA | 1188 11.82] 10.79] 10.11] 828 1262 818 10.53
NA | 395 397 467 471 479 388 438 434
K 031] 035 035 059 088 018 119 055
CR 0 0 0 0 0 0 o0 o
SUM | 100.16] 99.55| 100.45| 101.63] 101.35 100.01 100.22 100.48
KonuyecTBo MOHOB B nepecyeTe Ha 8(0)
SI | 2.4585 2.4426| 2.5047| 2.5704) 2.7007| 2.4101 2.7066| 2.5419
TI_| 0.0007| 0.0013 0.0017| 0.0023 0.0042] 0.0000| 0.0062 0.0023
AL | 1.5214] 1.5360| 1.4720 1.4092| 1.2763 15683 1.2664 1.4357
FE | 0.0405 0.0444| 0.0449] 0.0413 0.0544] 0.0365 0.0595 0.0459
MN_| 0.0012| 0.0009] 0.0001] 0.0007| 0.0004] 0.0006| 0.0001/ 0.0006
MG | 0.0000| 0.0000| 0.0000 0.0000] 0.0000] 0.0000| 0.0000| 0.0000
CA | 0.5757| 05773 0.5201| 0.4797| 0.3912] 0.6143| 0.3915| 0.5071
NA | 0.3464) 0.3509] 0.4078 0.4048 0.4100| 0.3413| 0.3793| 0.3772
K | 0.0178| 0.0202| 0.0203| 0.0332] 0.0495] 0.0106| 0.0680 0.0314
CR_| 0.0000 0.0000] 0.0000] 0.0000| 0.0000| 0.0000| 0.0000| 0.0000
SUM | 4.9622| 4.9736| 4.9716| 4.9416| 4.8867 4.9817) 4.8776] 4.9421
F/FM| 99.99)  100] 99.99] 99.99 99.99] 99.99| 99.99| 99.99
AB | 3685 37| 4301 44.11) 4819 3532 4522 41.39
ORT| 189 213 214/ 362 582 109 81 354
AN | 61.26| 60.87) 54.85 52.27 4599 63.58 46.67] 55.07

Tabnuua 11.5.

XuMunyecknn coctaB MUKPOSIUTOB NJIarMoknasoB
B. KnuanmeH (o6pasey 1-4665/2)

1 2 3 4 5 6 7 cpegHee
(n=7)
S 61.76| 54.82] 61.67] 53.21] 57.69] 56.81 59.72| 58.24
Tl 0.04 0o 0.2 o 0.3 003 001 0.02
AL 24.75| 28.05| 23.39] 29.79] 27.35] 27.62] 26.83] 26.83
FE 0.55) 0.6 107 o066l 062 071 057 068
MN 001 001 0.2 004 001 001 001 0.02
MG 003 004 024 004 002 004 004 0.06
CA 6.9 10.65 71| 1159 9.06 9.87 863 911
NA 6.11 465 576 442 538 4.95 6| 5.32
K 075| 022 o065 017 035 038 037 041
CR 0.02f 001 003 of o003 004 o 0.02
SUM[ 100.92] 99.05] 99.95] 99.92] 100.54| 100.46] 102.18] 100.71
KonuyectBO noHoOB B nepecyeTe Ha 8(0)
SI | 2.7473] 2.4936| 2.7467| 2.4112| 2.5709] 2.5415| 2.6146| 2.5894
TI | 0.0013] 0.0000] 0.0006] 0.0000] 0.0009] 0.0010] 0.0005 0.0006
AL | 1.2569] 1.5040 1.2277| 1.5908| 1.4365] 1.4565 1.3842 1.4081
FE | 0.0200[ 0.0229[ 0.0399] 0.0250[ 0.0233[ 0.0267] 0.0209] 0.0255
MN | 0.0004| 0.0005] 0.0007| 0.0015[ 0.0002| 0.0005] 0.0005] 0.0006
MG | 0.0018] 0.0026] 0.0156] 0.0029] 0.0012| 0.0025] 0.0026] 0.0042
CA | 0.3183] 0.5189 0.3389] 0.5627] 0.4326] 0.4729] 0.4046] 0.4356
NA | 0.5107] 0.4101] 0.4978] 0.3887 0.4651] 0.4296] 0.5090| 0.4587
K | 0.0410] 0.0126] 0.0369] 0.0098] 0.0202] 0.0214| 0.0206] 0.0232
CR | 0.0008] 0.0004] 0.0010] 0.0000[ 0.0011] 0.0014] 0.0000] 0.0007
SUM | 4.8985 4.9656| 4.9058| 4.9926( 4.9520( 4.9540( 4.9575 4.9466
FIFM| o169 89.84 71.87] 89.53 94.96 915 88.9 88.33
ORT 471 1331 4220 1.02 221 2320 221 257
AB 58.7] 4356] 56.98] 40.44] 5068 465 54.48] 50.19
AN | 3659 5511] 38.8 5854 4713 51.18 43.31 47.24
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XuMnyeckmm coctaB NNaruoknasoB B aHae3uTo-6asanbtax B. KuanmeH (obpaseuy 1-4662)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
u.3. n.s. K.3.1 K.3.2 K.3.3 u.3. n.s. K.3.1 K.3.2 u.3. n.s. K.3. u.3. n.s. K.3. u.3. K.3.
Sl 56.65 53.39| 55.74| 53.42| 53.37] 58.09| 55.47| 56.08 51.71] 47.71] 50.58 52.5] 53.11| 54.73] 51.59] 56.03|] 56.69
Tl 0 0.01 0 0.07 0 0 0 0 0 0 0 0.07 0.02 0 0.03 0 0
AL 27.58 29.49| 28.15| 29.04| 29.27] 26.42| 28.28| 27.87| 29.54] 33.38 30.9] 29.18] 29.63| 29.13| 30.26] 27.33] 27.71
FE 0.29 0.44 0.38 0.89 0.77 0.29 0.31 0.4 0.74 0.63 0.59 0.84 0.4 0.3 0.74 0.42 0.63
MN 0.03 0.01 0.04 0 0.03 0 0.01 0 0.03 0.01 0.05 0 0.03 0.01 0.03 0 0.01
MG 0.02 0.02 0.02 0.06 0.05 0 0.01 0.01 0.08 0.04 0.05 0.07 0.02 0.03 0.08 0.02 0
CA 9.37 11.37( 10.03] 10.89] 12.03 8.49| 10.36 9.97 13.3] 16.25 13.66| 12.16] 12.18| 11.41| 13.36 9.58 9.38
NA 5.6 4.37 5.27 4.33 4.21 6.26 5.05 5.23 3.6 1.97 3.32 3.98 4.26 4.72 3.62 5.48 5.22
K 0.27 0.19 0.23 0.26 0.19 0.35 0.2 0.22 0.15 0.07 0.1 0.22 0.16 0.2 0.15 0.26 0.38
CR 0.02 0 0.02 0 0 0 0 0 0.01 0 0 0 0.02 0 0.01 0.01 0
SUM 99.83| 99.29] 99.88] 98.96/ 99.92 99.9] 99.69| 99.78[ 99.16] 100.06| 99.25| 99.02] 99.83| 100.53| 99.87] 99.13| 100.02
KonuuectBo noHoB B nepecyete Ha 8 (0)
Sl 2.5457( 2.4284| 2.5099| 2.4648| 2.4217| 2.6032| 2.5020| 2.5250( 2.3739] 2.1887| 2.3214| 2.4066] 2.4092| 2.4571| 2.3530] 2.5395( 2.5443
TI 0.0000( 0.0003| 0.0000| 0.0023| 0.0000] 0.0000( 0.0000| 0.0000| 0.0000] 0.0000( 0.0002( 0.0025] 0.0008| 0.0000| 0.0010] 0.0000( 0.0000
AL 1.4606| 1.5811| 1.4940| 1.5250( 1.5651] 1.3953| 1.5037( 1.4790| 1.5985| 1.8047( 1.6714| 1.5761| 1.5844| 1.5414| 1.6263] 1.4598| 1.4656
FE 0.0109( 0.0168| 0.0145| 0.0342| 0.0293] 0.0110| 0.0116| 0.0149( 0.0286] 0.0241| 0.0225| 0.0324] 0.0152| 0.0114| 0.0282] 0.0158( 0.0235
MN 0.0010| 0.0006( 0.0015| 0.0001| 0.0011] 0.0000( 0.0004| 0.0000| 0.0013] 0.0004| 0.0019| 0.0002} 0.0013| 0.0005| 0.0011} 0.0000| 0.0004
MG | 0.0017| 0.0012( 0.0015| 0.0043| 0.0031] 0.0002| 0.0009| 0.0009| 0.0054] 0.0026( 0.0031| 0.0046] 0.0016| 0.0018| 0.0053] 0.0016( 0.0000
CA 0.4513| 0.5541| 0.4840| 0.5384| 0.5847| 0.4076| 0.5009| 0.4811| 0.6540] 0.7986| 0.6717( 0.5971] 0.5919| 0.5488| 0.6526] 0.4652| 0.4512
NA 0.4877| 0.3855| 0.4602| 0.3875| 0.3705] 0.5439( 0.4419| 0.4564| 0.3206] 0.1753| 0.2952| 0.3540] 0.3749| 0.4110| 0.3203] 0.4812| 0.4543
K 0.0153( 0.0112| 0.0133| 0.0151| 0.0108| 0.0198| 0.0116| 0.0128| 0.0087] 0.0043| 0.0060( 0.0127] 0.0093| 0.0114| 0.0089] 0.0148| 0.0217
CR 0.0009| 0.0000( 0.0006( 0.0000/ 0.0000] 0.0000( 0.0000| 0.0000| 0.0003] 0.0000| 0.0000| 0.0000} 0.0009| 0.0000| 0.0005} 0.0004| 0.0000
SUM| 4.9751| 4.9792| 4.9795| 4.9717| 4.9863| 4.9810( 4.9730( 4.9701| 4.9913] 4.9987| 4.9934| 4.9862| 4.9895| 4.9834( 4.9972] 4.9783| 4.9610
FIFM 86.73| 93.51| 90.67| 88.77| 90.47] 98.05|] 92.97 94.56| 84.18] 90.28( 87.87| 87.55 90.6 86.3 84.07] 90.55 100
ORT 16| 117 139 161 112] 204 121 135 o088 044 062 132] o095 117/ 091 157 234
AB 51.11| 40.55| 48.07( 41.18| 38.35] 55.99 46.3| 48.03 32.6] 17.92| 30.34| 36.73] 38.41| 42.32| 32.62] 50.06|] 48.99
AN 47.29| 58.28| 50.55| 57.21| 60.53] 41.97| 52.48| 50.62| 66.51] 81.64] 69.04] 61.95] 60.64| 56.51| 66.47 48.4| 48.67
MpumeyaHme. U.3.- LeHTParnbHbIE€ 30HbI (4P0); MN.3.- MPOMEXYTOYHbIE 30HbI; K.3.- KDAeBbl€ 30Hbl.

Tabnuua 11.6.
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18 19 20 21 22 23 24 25 26 cpenHee | cpegHee
(n=26) u.3. (N=9)
u.3. n.s. K.3. u.3. n.s. u.3. K.3. u.3. K.3.
Sl 56.13| 55.4| 56.51] 51.86] 56.55| 51.09| 50.91] 45.21| 46.08] 53.33 52.88
Tl 0.01] 0.01] 005 0.01 0 0| o0.01 0 o] 0.05 0.11
AL 27.56| 27.78| 27.35] 30.33| 27.67] 30.92| 30.69] 34.54| 33.46] 29.45 30.1
FE 0.28/ 028 046 2.97 03] 028 072] 053 054 059 0.68
MN 0 0 0.03 0.06 0 0.01 0.04 0 o] 0.02 0.02
MG 0 o/l 0.02] o005 001 o002 o006 003 002 o0.06 0.11
CA 95/ 9.96 96] 1322 965 1351| 1356] 17.27| 17.57] 11.83 12.15
NA 551| 544 566] 372 529 341 3.35 1 111 427 4.13
K 029 028 034 014 03] 013 01] 002 004 02 0.19
CR 01| 002 o001 002 o005 001 002 001 o] o0.01 0.02
SUM 99.38| 99.17| 100.03] 99.7| 99.82] 99.38| 99.46] 98.61| 98.82] 99.81 100.38
KonuyectBo noHoB B nepecyete Ha 8 (0)
Sl 2.5361| 2.5137| 2.5412| 2.2293| 2.5414] 2.3357| 2.3315| 2.1095| 2.1466] 2.4184 2.3885
TI 0.0003| 0.0005| 0.0017] 0.0307| 0.0000] 0.0000| 0.0003| 0.0000| 0.0000] 0.0016 0.0035
AL 1.4677| 1.4857| 1.4499| 1.6986| 1.4659| 1.6662| 1.6566| 1.8990| 1.8371|] 1.5753 1.6040
FE 0.0106| 0.0107| 0.0171] 0.1066] 0.0112] 0.0109| 0.0274] 0.0208| 0.0210] 0.0224 0.0251
MN | 0.0000| 0.0000| 0.0011] 0.0023| 0.0000] 0.0004| 0.0016] 0.0000| 0.0001] 0.0007 0.0006
MG | 0.0000| 0.0000] 0.0016] 0.0543] 0.0008] 0.0011| 0.0042] 0.0018] 0.0016] 0.0040 0.0072
CA | 0.4599| 0.4841| 0.4625] 0.6090| 0.4646] 0.6617| 0.6654] 0.8631| 0.8772] 0.5762 0.5898
NA | 0.4829| 0.4783| 0.4935] 0.3097| 0.4608] 0.3022] 0.2975] 0.0908] 0.1002] 0.3745 0.3610
K 0.0170| 0.0159| 0.0192] 0.0076] 0.0173] 0.0075| 0.0060] 0.0012| 0.0024] 0.0116 0.0108
CR | 0.0034| 0.0008| 0.0004] 0.0008| 0.0018] 0.0002| 0.0006] 0.0005| 0.0000] 0.0005 0.0008
SUM | 4.9779| 4.9897| 4.9882| 5.0489| 4.9638| 4.9859| 4.9911| 4.9867| 4.9862] 4.9851 4.9913
F/IFM 90.9] 99.79| 91.43| 66.25| 93.05] 90.61| 86.74] 91.97| 93.01] 90.38 89.44
ORT 177 163 1970 o082 183 o077 o061] 012 o024 121 1.12
AB 50.32| 48.89| 50.61] 33.43| 48.88] 31.11| 30.71] 9.51| 10.23] 38.97 37.54
AN 47.91| 49.48| 47.42| 65.74] 49.29] 68.13] 68.68] 90.37| 89.53] 59.82 61.34

npogosmkeHne tabn. 11.6.
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XuMnyeckmm coctaB MUKpPONUTOB nnarnoknasoB B. KusmmeH (obpaseu 1-4662)

cpegHee
1 2 3 4 5 6 7 8 9 10 |00
Sl 53.36] 52.55] 54.08 53.18] 56.27] 54.39] 53.31] 51.62] 55.46] 51.88 53.61
TI 0.04 0.03 0.06 0.2 0.08 0.04 0.05 0.01 0.06 0.05 0.06
AL 29| 2891 28.86 29.6] 26.94] 28.84 28.5| 29.45 28.03] 29.75 28.79
FE 0.89 1.15 1.03 1.32 1.08 0.98 0.83 0.78 1.06 0.94] 1.01
MN 0.04 0.04 0.02 0 0.01 0.02 0.04 0 0.02 1.64] 0.18
MG 0.05 0.05 0.05 0.08 0.05 0.04 0.06 0.04 0.05 0.06] 0.05
CA 11.82] 11.87] 11.61] 12.25 10.46] 11.89] 11.49 12.53 11 13.69 11.86
NA 4.3 3.93 4.2 4.2 4.46 4.24 4.31 3.79 4.52 3.62] 4.16
K 0.2 0 0.3 0.19 0.5 0.21 0.27 0.19 0.3 0.19] 0.24
CR 0.02 0 0 0 0 0.06 0.09 0 0.01 0.01] 0.02
SUM 99.72| 98.53] 100.21] 101.02] 99.85] 100.71] 98.95 98.41] 100.51] 101.83] 99.97
KonuyectBo MoHOB Ha nepecyete Ha 8 (0)
Sl 2.4269| 2.4180] 2.4453| 2.3964| 2.5414| 2.4475| 2.4419| 2.3837| 2.4940] 2.3449| 2.4340
TI | 0.0014| 0.0011] 0.0022] 0.0066/ 0.0029| 0.0014| 0.0017| 0.0002] 0.0019| 0.0016| 0.0021
AL 1.5548| 1.5678] 1.5380| 1.5720| 1.4342| 1.5296| 1.5383| 1.6026| 1.4856| 1.5848| 1.5408
FE | 0.0340] 0.0441] 0.0389| 0.0498] 0.0407| 0.0370] 0.0319 0.0303] 0.0399| 0.0355| 0.0382
MN | 0.0015| 0.0016/ 0.0009] 0.0000] 0.0003] 0.0006| 0.0014 0.0000[ 0.0007] 0.0628] 0.0070
MG | 0.0036/ 0.0037| 0.0031] 0.0055| 0.0032| 0.0028] 0.0038] 0.0030] 0.0036| 0.0042| 0.0037
CA | 0.5758| 0.5854| 0.5626| 0.5914| 0.5060] 0.5733| 0.5640[ 0.6198| 0.5298| 0.6630] 0.5771
NA | 0.3786| 0.3508| 0.3679| 0.3673] 0.3909| 0.3698| 0.3829] 0.3394| 0.3938| 0.3170[ 0.3658
K 0.0114] 0.0000{ 0.0171] 0.0111] 0.0288 0.0121] 0.0160[ 0.0110[ 0.0175| 0.0108| 0.0136
CR | 0.0008] 0.0000] 0.0000{ 0.0000] 0.0000] 0.0022| 0.0032| 0.0000] 0.0003] 0.0003] 0.0007
SUM | 4.9888] 4.9725] 4.9760] 5.0001] 4.9484| 4.9763] 4.9851| 4.9900] 4.9671 5.0249| 4.9829
F/IFM 90.39] 92.23] 92.59 90| 92.71 93] 89.38] 90.94] 91.79] 89.34] 91.24
AB 39.22| 37.47| 38.83] 37.87] 4223 38.71] 39.77] 3498 41.85 31.99] 38.29
ORT 1.18 0 1.8 1.15 3.11 1.27 1.66 1.14 1.86 1.09] 1.43
AN 59.6/ 62.53] 59.37| 60.98 54.66] 60.02] 58.57| 63.88 56.3] 66.92] 60.28
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Tabnuua 11.8.

X1MMMYECKMIM cOCTaB NyarMoknasoB B pOroBOOOMaHKOBbIX

aHpge3unTax B. KusmmeH (o6paseu 1-4665/1)

1 2 3 4 5 6 cpeaHee
(n=6)
SI | 56.93] 57.4 55.98] 56.68] 57.63] 57.88] 57.08
Tl 0 0 0 0 0 o o0
AL | 27.86| 26.97| 28559 27.92| 27.57| 27.79] 27.78
FE 018 0.21] o025 025 03 025 024
MN 0 0 0 0 0 0 0
MG 0 0 0 0 0 0 0
CA 926 875 10.13] 9.48 9.17] 9.12| 9.32
NA 584 629 538 568 594 633 5091
K 024 031 022 024 025 o056 03
CR 0 0 0 0 of o046 008
SUM | 100.31] 99.93| 100.55| 100.25| 100.86| 102.39] 100.72
KonunyecTBO MOHOB Ha nepec4yeTte Ha 8 (O)
SI [ 2.5442] 2.5750] 2.5029] 2.5368[ 2.5613] 2.5454] 2.5443
TI | 0.0000| 0.0000] 0.0000] 0.0000| 0.0000] 0.0000] 0.0000
AL | 1.4674] 1.4259 1.5067| 1.4725| 1.4443| 1.4404] 1.4595
FE [ 0.0068| 0.0080] 0.0095[ 0.0095( 0.0113| 0.0092] 0.0091
MN | 0.0000] 0.0000[ 0.0000| 0.0000] 0.0000| 0.0000| 0.0000
MG | 0.0000[ 0.0000[ 0.0003] 0.0003] 0.0000[ 0.0000] 0.0001
CA | 0.4436| 0.4208| 0.4853] 0.4544] 0.4365| 0.4298] 0.4451
NA | 0.5063[ 0.5468| 0.4662| 0.4930| 0.5115] 0.5399] 0.5106
K |0.0139 0.0176] 0.0123] 0.0139] 0.0144] 0.0314| 0.0173
CR | 0.0000| 0.0000] 0.0000[ 0.0000| 0.0000] 0.0160] 0.0027
SUM | 4.9822| 4.9941| 4.9832[ 4.9804| 4.9793] 5.0121] 4.9886
FIFM| 9997 99.98 97.09] 96.83] 99.99| 99.99] 98.98
ORT| 144 179 127 1.45 15 3.14 177
AB | 5253 555 4838 51.28 53.15| 53.93 52.46
AN | 46.03] 42.71] 50.35| 47.27] 45.35] 4203 4577
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XuMHnyeckmm coctaB 30HaNbHbIX NIarMoKNa3soB B pOroBoo6MaHKoOBbIX aHAe3uTax B. KusnmeH (obpasey 1-4665/2)

1 2 3 4 5 6 7 8 9 10 cpepnHee| cpeaHee
(n=10) |u.3. (n=5)
4.3. K.3. 4.3. K.3. u.3. K.3. U.3. K.3 U.3. K.3.
Sl 50.92| 55.36] 51.49| 59.55] 51.29| 57.26] 46.29| 51.73] 51.85| 55.73] 53.15 50.37
Tl 0.03 0.16 0.01 0.06 0.01 0.05 0 0.01 0.01 0.01] 0.04 0.01
AL 30.96| 28.31] 30.72| 24.28] 31.47| 26.56] 33.84| 30.33] 30.15| 27.63] 29.43 31.43
FE 076] 095 o064 o061] o076/ 069 057 0.69 07] 058 o7 0.69
MN 0 0.04 0.04 0.03 0 0.03 0 0 0.03 0] 0.02 0.01
MG 0.06 0.07 0.06 0.02 0.07 0.06 0.02 0.04 0.06 0.03] 0.05 0.05
CA 13.21| 10.48] 13.17 7.45 105 8.84] 16.53| 12.86] 13.14| 10.03] 11.92 13.91
NA 3.54 5.28 3.68 5.04 4.16 5.25 1.79 3.93 3.86 5.23] 4.18 3.41
K 0.12 0.19 0.09 0.95 0.47 0.45 0.03 0.11 0.09 0.3] 0.28 0.16
CR 0 0 0.03 0 1.01 0.03 0 0 0.01 0.01] 0.11 0.21
SUM 99.6| 100.84] 99.93| 97.99] 99.74| 99.22] 99.07 99.7 99.9] 99.55] 99.85 100.25
KonuyectBo noHoB B nepecyete Ha 8 (0)
Sl 2.3278( 2.4824] 2.3440| 2.7046] 2.2927| 2.5866| 2.1485| 2.3594| 2.3619| 2.5205] 2.4128 | 2.2950
TI 0.0009( 0.0055] 0.0004| 0.0020] 0.0002| 0.0016] 0.0000( 0.0005] 0.0004( 0.0003] 0.0012 | 0.0004
AL 1.6678| 1.4961| 1.6482( 1.2995] 1.6580| 1.4140] 1.8508| 1.6304| 1.6188| 1.4730] 1.5757 | 1.6887
FE 0.0290( 0.0356] 0.0245| 0.0230] 0.0284| 0.0262] 0.0223| 0.0263] 0.0266( 0.0221] 0.0264 | 0.0262
MN | 0.0001| 0.0014] 0.0014( 0.0011] 0.0000| 0.0010f] 0.0000| 0.0000] 0.0012| 0.0001] 0.0006 | 0.0005
MG | 0.0043( 0.0045] 0.0041| 0.0014] 0.0049| 0.0038] 0.0012| 0.0030] 0.0043( 0.0022] 0.0034 | 0.0038
CA | 0.6470| 0.5036] 0.6421| 0.3623] 0.6466( 0.4278] 0.8218| 0.6283] 0.6415| 0.4859| 0.5807 | 0.6798
NA | 0.3140( 0.4592] 0.3248| 0.4437] 0.3607| 0.4594] 0.1610| 0.3478] 0.3412( 0.4587] 0.3671 | 0.3003
K 0.0068( 0.0108] 0.0055| 0.0553] 0.0265| 0.0258] 0.0017| 0.0066] 0.0052( 0.0173] 0.0162 | 0.0091
CR 0.0000( 0.0001] 0.0011| 0.0000f 0.0359| 0.0009] 0.0001| 0.0000f 0.0003| 0.0004] 0.0039 | 0.0075
SUM | 4.9977( 4.9992] 4.9961| 4.8929] 5.0539| 4.9471] 5.0074( 5.0023] 5.0014| 4.9805] 4.9879 | 5.0113
F/IFM 86.95| 88.72] 85.61| 94.24 85.3| 87.26] 94.97| 89.73] 86.06] 90.84] 88.97 87.78
ORT 0.7 1.11 0.56 6.42 2.57 2.82 0.18 0.68 0.53 1.8] 1.74 0.91
AB 32.45| 47.16 33.4] 5151] 34.89] 50.32] 16.35| 35.39] 34.54| 47.69] 38.37 30.33
AN 66.85| 51.73] 66.04] 42.07] 62.54] 46.86] 83.47| 63.93] 64.93] 50.51] 59.89 68.77

MpumeyaHue. U.3.- LeHTparnbHbIe 30HbI (34P0);K.3.- KPaeBble 30HbI.
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XuMnyeckmm coctaB 30HarNbHbIX KITMHOMUPOKCEHOB B 6a3anbTax B. KuammeH (obpasewy 1-4664)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 cpefHee |cpeaHee
(n=15) |u.3.(n=5)
u.3. n.s. K.3. u.3. n.s. K.3. u.3. n3l | n3.2 K.3. u.3. n.s. K.3. u.3. K.3.
Sl 46.06| 51.72| 45.95] 49.68| 47.06| 51.85] 49.42| 46.52| 49.46| 49.22 46.7| 46.54| 49.61] 49.15] 50.69] 48.64 48.20
Tl 1.44 0.52 1.6 0.9 1.52 0.64 0.85 1.37 0.91 1.04 1.46 1.32 0.87 0.72 0.57] 1.05 1.07
AL 7.96 3.75 7.48 5.71 7.03 2.58 5.11 6.97 5.02 5.13 6.93 6.4 4.4 5.02 2.65] 5.48 6.15
FE 10.24 8.21] 10.39 9.64 9.84| 10.68 9.85 9.85 9.14] 10.01] 10.64 9.82| 10.36 7.750 11.11] 9.84 9.62
MN 0.31 0.14 0.23 0.23 0.2 0.39 0.27 0.19 0.3 0.27 0.23 0.23 0.29 0.18 0.36] 0.25 0.24
MG 12.6/ 15.11 11.8] 13.91| 12.41| 14.34] 14.38] 12.65 13.9] 13.83] 12.69 12.8 13.58] 13.91] 15.79] 13.58 13.50
CA 20.18| 20.43[ 20.94] 20.18| 21.01| 19.09] 19.53| 20.75| 20.77( 19.94 19.9] 21.08[ 18.69] 21.11] 17.14] 20.05 20.18
NA 0.27 0.17 0.22 0.16 0.23 0.15 0.22 0.23 0.21 0.17 0.24 0.25 0.21 0.23 0] 0.20 0.22
K 0 0 0 0 0 0 0 0 0 0 0.01 0.01 0.02 0 0.01] 0.00 0.00
CR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0] 0.00 0.00
SUM| 99.06| 100.05| 98.61] 100.41 99.3|] 99.72] 99.63| 98.53| 99.71] 99.61 98.8] 98.45| 98.03] 98.07] 98.32] 99.09 99.19
KonuyectBo noHoB B nepecyeTe Ha 6 (0)
Sl 1.7506( 1.9107| 1.7599] 1.8449( 1.7818| 1.9385| 1.8514| 1.7764| 1.8517| 1.8478| 1.7799( 1.7820| 1.8875| 1.8610] 1.9197] 1.8363 | 1.8176
TI 0.0413| 0.0144| 0.0462] 0.0251| 0.0433| 0.0181] 0.0239( 0.0393| 0.0258| 0.0294] 0.0418| 0.0381| 0.0248] 0.0205| 0.0163] 0.0299 | 0.0305
AL | 0.3566( 0.1631| 0.3375] 0.2497( 0.3138| 0.1138| 0.2254| 0.3137| 0.2216| 0.2268| 0.3115( 0.2890| 0.1973| 0.2240] 0.1182] 0.2441 | 0.2734
FE | 0.3256| 0.2538| 0.3329] 0.2993| 0.3115| 0.3340| 0.3085| 0.3144| 0.2863| 0.3142] 0.3392( 0.3145| 0.3296] 0.2455| 0.3518] 0.3107 | 0.3036
MN | 0.0098| 0.0044| 0.0074] 0.0072| 0.0065| 0.0125] 0.0085( 0.0061| 0.0096| 0.0087] 0.0074| 0.0074( 0.0094] 0.0058| 0.0115] 0.0081 | 0.0077
MG | 0.7140| 0.8323| 0.6737| 0.7700( 0.7003| 0.7993| 0.8028| 0.7198| 0.7758| 0.7740] 0.7211| 0.7304| 0.7702| 0.7849] 0.8915] 0.7640 | 0.7586
CA | 0.8219| 0.8086| 0.8594] 0.8030| 0.8524| 0.7648] 0.7837| 0.8491| 0.8332| 0.8020] 0.8126| 0.8647| 0.7620] 0.8565] 0.6956] 0.8113 | 0.8155
NA | 0.0198( 0.0124| 0.0163] 0.0117| 0.0171| 0.0111] 0.0158| 0.0172| 0.0152| 0.0126] 0.0178( 0.0182| 0.0153] 0.0169] 0.0000] 0.0145 | 0.0164
K 0.0000| 0.0000| 0.0000] 0.0000| 0.0000( 0.0000| 0.0000( 0.0000| 0.0000( 0.0002] 0.0004( 0.0003| 0.0010f 0.0000] 0.0006] 0.0002 | 0.0001
CR | 0.0000( 0.0000{ 0.0000] 0.0000| 0.0000| 0.0000} 0.0000| 0.0000| 0.0000| 0.0000| 0.0000( 0.0000( 0.0000} 0.0000] 0.0000] 0.0ooo | 0.0000
SUM | 4.0396( 3.9997| 4.0333| 4.0109| 4.0267| 3.9921| 4.0200| 4.0360| 4.0192| 4.0157| 4.0317| 4.0446| 3.9971| 4.0151| 4.0052| 40191 | 4.0235
FIFM| 31.32| 23.37| 33.07] 27.99| 30.79| 29.47] 27.76] 30.4| 26.95| 28.88] 31.99] 30.1] 29.97] 23.82] 28.3] 28.95 | 2858
WO 44.15| 42.68| 46.05] 42.89| 45.73| 40.29] 41.36| 45.09| 43.96| 42.43] 43.39| 45.28( 40.93] 45.39] 35.87] 43.03 43.44
EN 38.36| 43.93| 36.11] 41.13| 37.57| 42.11] 42.36] 38.22| 40.93| 40.95 38.5| 38.25| 41.37 41.6] 45.98] 40.49 40.39
FS 17.49 13.4] 17.84] 15.99( 16.71| 17.59] 16.28/ 16.69 15.1| 16.62|] 18.11| 16.47 17.7] 13.01] 18.15] 16.48 16.18
MprmeyaHue. U.3.- UeHTparnbHble 30HbI (A4P0); M.3.- MPOMEXYTOYHbIE 30HbI; K.3.- KDAeBbl€ 30HbI.
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Tabnuua 11.11.

XumMunyecknn coctaB MUKPOJSIUTOB KITMHONMUPOKCEHOB
B 6a3anbTtax B. KusanmeH (obpasey 1-4664)

1 2 3 4 cpegHee
(n=4)
SI 51.82| 50.68| 49.79] 49.15| 50.36
Tl 0.47| 0.59 09| 094 0.73
AL 1.88| 255 359 387 297
FE 14.33| 12.33| 10.73| 11.87] 12.32
MN 0.49 0.49 0.39] 0.41] 0.45
MG 15.48| 15.29| 14.29| 14.3] 14.84
CA 14.49| 16.81| 18.74| 17.37] 16.85
NA 0 0 0.2| 0.15] 0.09
K 0.09] 0.03 0 0] 0.03
CR 0 0 0 0 0
SUM 99.05| 98.77| 98.63] 98.06] 98.63
KonunuyectBOo MoHOB B nepecyeTe Ha 6 (0)
Sl 1.9590| 1.9210| 1.8888| 1.8795| 1.9121
Tl 0.0134| 0.0168| 0.0257| 0.0270] 0.0207
AL 0.0836| 0.1137| 0.1607| 0.1745| 0.1331
FE 0.4529| 0.3907| 0.3405| 0.3795] 0.3909
MN | 0.0158| 0.0156| 0.0126| 0.0134] 0.0144
MG | 0.8724| 0.8641| 0.8081| 0.8151] 0.8399
CA 0.5868| 0.6827| 0.7615| 0.7115] 0.6856
NA 0.0000| 0.0000| 0.0146| 0.0112| 0.0065
K 0.0041| 0.0016| 0.0000| 0.0000] 0.0014
CR 0.0000{ 0.0000| 0.0000| 0.0000] 0.0000
SUM | 3.9880| 4.0062| 4.0125| 4.0117| 4.0046
FIFM 34.18| 31.14| 29.64| 31.76] 31.68
WO 30.69| 35.24| 39.87| 37.33] 35.78
EN 4562 44.6| 42.31| 42.76] 43.82
FS 23.69| 20.17| 17.83] 19.91] 204

Tabnuya 11.12.

XumMun4yeckm coctaB KITMHOMUPOKCEHOB
B aHAe3uTo-6asanbtax B. KusumeH (obpaseu 1-4662)

1u.3. | 2 K3. 3 4 5 6 cpenHee
(n=6)
Sl 48.7] 49.38] 49.39] 48.77] 48.6| 50.02] 49.14
Tl 1.06] 1.18] 0.46] 0.79 09] o071 0385
AL 472 448 484 557 506 3.36] 451
FE 1155 12.19] 8.95] 8.46 9.7] 10.33] 10.2
MN 026] 049] o026 019 022] 041 031
MG 13.98] 14.54] 1451] 13.68] 13.31] 14.02] 14.01
CA 18.59] 16.25] 19.96] 21.46] 20.51] 19.25| 19.34
NA 0.05] 0.05 026] 023 019 o0.16] 0.16
K 0 0 0 0 0 0 0
CR 0.03] 0.01] 0.02] o0.06] 0.03 ol 003
SUM 98.94] 9857 98.65] 99.21] 98.52] 98.26] 98.53
KonuyectBo noHoB B nepecyeTe Ha 6 (0)
Sl 1.8488| 1.8728| 1.8845| 1.8349| 1.8478| 1.9030] 1.8653
T 0.0303| 0.0336] 0.0131] 0.0223] 0.0257] 0.0203] 0.0242
AL | o0.2110] 0.2002] 0.1725] 0.2472] 0.2266] 0.1507] 0.2014
FE | 0.3666] 0.3867] 0.2856] 0.2662] 0.3084] 0.3285] 0.3237
MN | 0.0083| 0.0157] 0.0084] 0.0061| 0.0070] 0.0131] 0.0098
MG | 0.7912| 0.8221| 0.8254] 0.7668| 0.7541] 0.7948] 0.7924
CA | 0.7560] 0.6602] 0.8158] 0.8649] 0.8355| 0.7848| 0.7862
NA | 0.0039] 0.0039] 0.0192] 0.0166] 0.0138] 0.0120] 0.0116
K 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
CR | 0.0009] 0.0002] 0.0007] 0.0017] 0.0008| 0.0000] 0.0007
SUM | 4.0170| 3.9954| 4.0252| 4.0267| 4.0197| 4.0072| 4.0152
FIFM 31.66] 31.99] 25.71] 25.77] 29.03] 29.25] 28.9
WO 39.5] 3532 4234 4557 44.02] 41.13] 41.31
EN 41.34] 43.99] 42.84] 40.4] 39.73] 41.65] 41.66
FS 19.15] 20.69] 14.82] 14.03] 16.25] 17.22] 17.03
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XnmMunyecknn coctaB KITMHONMUPOKCEHOB, MMXXOHUTOB U CyOKanbLMeBbIX aBrMTOB B aHAe3UTO-6a3anbTax
B. KusumeH (o6paseu 1-4666)

Tabnuua 11.13.

1 2 3 4 5 6 7 8 9 10 11 cpenHee 12 13 14 cpenHee 15
(n=11) (n=3)
Sl 55.54 51.2| 51.46| 49.28| 51.55| 52.46] 49.97| 51.94 51.51| 50.17| 48.91] 51.27 52.87| 57.34] 56.86] 55.69 54.1
Tl 0 0.61 0.68 0.95 0.69 0.42 0.93 0.6 0.66 0.95 1.07 0.69 0.46 0.24 0.31 0.34 0.39
AL 0 2.88 3.04 4.75 2.9 1.73 4.4 3.59 2.58 4.14 5.48] 3.23 1.73 3.45 3.92] 3.03 2.01
FE 0.05| 10.41] 10.94 9.9 10.95| 11.47( 10.46 11.5| 12.03f 10.88 9.73 9.85 20.02] 16.03] 17.98] 18.01 16.36
MN 0.01 0.37 0.37 0.26 0.37 0.5 0.34 0.4 0.37 0.36 0.24 0.33 0.75 0.47 0.57 0.6 0.53
MG 17.45( 1412 14.15( 13.41| 14.25 14,7 13.32 12.9| 13.81| 14.17( 13.42] 14.15 16.91| 19.76] 16.99] 17.89 20.82
CA 26.1| 18.65| 17.79 19.52( 18.01| 18.12| 19.26| 16.52| 17.87] 18.01] 19.36] 19.02 6.46 2.62 3.34] 4.14 7.13
NA 0 0.05 0.06 0.06 0.06 0.02 0.2 0.06 0.04 0.05 0.07] 0.06 0 0.06 0.18] 0.08 0
K 0.01 0.03 0.05 0.04 0.05 0.04 0.04 0.32 0.05 0.04 0.08 0.07 0.04 0.56 0.48 0.36 0.03
CR 0 0 0 0 0 0 0 0 0 0 of o 0 0 of o 0
SUMI 9916 98.32| 9854| 98.17| 98.83] 99.46| 98.92| 97.83| 98.92| 98.77| 98.36| 98.66 99.24| 100.53| 100.63] 100.13 | 101.37
KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl 2.0184| 1.9380| 1.9416| 1.8728| 1.9410( 1.9671( 1.8872| 1.9688| 1.9470| 1.8935| 1.8536] 1.9299 1.9951| 2.0522| 2.0551] 2.0341 | 1.9653
TI 0.0000| 0.0175| 0.0192| 0.0273| 0.0196| 0.0119| 0.0264| 0.0171| 0.0186| 0.0269| 0.0305| 0.0195 | 0.0130| 0.0066| 0.0084] 0.0093 | 0.0107
AL 0.0000{ 0.1284| 0.1353| 0.2126]| 0.1286| 0.0765| 0.1958( 0.1604( 0.1148( 0.1841| 0.2448] 0.1438 0.0770| 0.1456| 0.1668] 0.1298 | 0.0862
FE | 0.0016| 0.3294| 0.3451| 0.3147| 0.3448| 0.3598| 0.3303| 0.3647| 0.3803| 0.3434| 0.3085| 0.3111 | 0.6316| 0.4798| 0.5434] 0.5516 | 0.4971
MN | 0.0003| 0.0118| 0.0117| 0.0084| 0.0117| 0.0159| 0.0110( 0.0129( 0.0120| 0.0114| 0.0078| 0.0104 | 0.0239| 0.0143| 0.0174| 0.0185 | 0.0162
MG | 0.9450| 0.7965| 0.7960( 0.7599( 0.7996| 0.8216| 0.7501| 0.7291| 0.7781| 0.7972( 0.7579| 0.7937 0.9508| 1.0542| 0.9153] 0.9734 |1.1273
CA | 1.0160( 0.7564| 0.7190| 0.7949| 0.7267| 0.7281| 0.7793| 0.6708| 0.7236| 0.7282| 0.7860| 0.7663 | 0.2610( 0.1006| 0.1295] 0.1637 | 0.2775
NA | 0.0000( 0.0034| 0.0047| 0.0041| 0.0041] 0.0017| 0.0143| 0.0047( 0.0026( 0.0037( 0.0050f 0.0044 0.0000| 0.0044| 0.0123] 0.0056 | 0.0000
K 0.0005| 0.0015| 0.0023| 0.0020| 0.0023| 0.0020| 0.0022| 0.0154| 0.0022| 0.0019| 0.0039] 0.0033 | 0.0019| 0.0256| 0.0221] 0.0165 | 0.0013
CR | 0.0000/ 0.0000{ 0.0000{ 0.0000{ 0.0000{ 0.0000{ 0.0000( 0.0000| 0.0000| 0.0000| 0.0000) 0.0000 0.0000| 0.0000| 0.0000] 0.0000 | 0.0000
SUM | 3.9818| 3.9829| 3.9749| 3.9967| 3.9784| 3.9846| 3.9966( 3.9439( 3.9792| 3.9903| 3.9980| 3.9825 3.9543| 3.8833| 3.8703] 3.9026 | 3.9816
FIFM 0.17] 29.26] 30.24| 29.28| 30.13| 30.46f 30.57( 33.34f 32.83] 30.11] 28.93] 27.76 39.91] 31.28] 37.25] 36.15 30.6
WO 51.77| 40.18| 38.66] 42.52| 38.84] 38.13 41.9| 38.02] 38.45| 38.97| 42.43] 40.9 14.16 6.15 8.15] 9.49 14.59
EN 48.15| 42.31| 42.79] 40.65| 42.73| 43.03| 40.33[ 41.32 41.35| 42.66] 40.91] 42.38 51.58| 64.49| 57.63 57.9 59.28
FS 0.08 17.5| 1855 16.83] 18.43( 18.84| 17.76] 20.67 20.2| 18.38] 16.65] 16.72 34.26|] 29.35| 34.21] 32.61 26.14
MpumeyaHue. 1-11 - BKkpanneHHWKN aBruToB; 12-14 - NmkoHUTbI, 15 - cybkanbLeBble aBruThl.
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Tabnuua 11.14.

XumMunyecknn coctaB MUKPOJSIUTOB KITMHONMUPOKCEHOB
B. KnuanmeH (o6paseu 1-4665/2)

1 2 cpegHee
(n=2)
SI 50.79| 51.05 50.92
Tl 0.52| 051 0.52
AL 361 293 3.27
FE 10.22| 10.74 10.48
MN 0.44 0.5 0.47
MG 14.33| 147 14.52
CA 18.16| 17.66 17.91
NA 0.12| 0.05 0.09
K 0.02| 0.01 0.02
CR 0| 0.01 0.01
SUM 98.21| 98.16 98.19
KonunyecTtBo MoHOB B nepecyet Ha 6 (0)
Sl 1.9214| 1.9344] 1.9279
T 0.0148| 0.0145] 0.0147
AL 0.1609| 0.1310] 0.1460
FE 0.3234| 0.3403] 0.3319
MN [ 0.0141] 0.0161] 0.0151
MG | 0.8079| 0.8300] 0.8190
cA | 0.7359] 0.7170] 0.7265
NA | 0.0088| 0.0039] 0.0064
K 0.0010| 0.0003|  0.0007
CR | 0.0000| 0.0002] 0.0001
suMm | 3.9882| 3.9877] 3.9880
FIFM 28.59| 29.08 28.84
WO 39.41| 37.99 38.7
EN 43.27| 43.98 43.63
FS 17.32| 18.03 17.68

XumMunyecknit cocTaB KITMHONUPOKCEHOB B

pPOroBooOMaHKOBbIX aHAe3uTax

B. KuanmeH (o6pasewy 1-4665/2)

Tabnuya 11.15.

1 2 3 4 5 6 7 cpeaHee
(n=7)
SI 53.03] 52.23] 52.08] 49.92] 52.63] 51.37| 50.98] 51.75
Tl 0.18 0.4 0.3 06] 031] 032] o068 04
AL 098] 1.07] 155 401 155 2.33] 298 207
FE 978] 11.03] 10.7] 9.87] 10.86] 10.58] 9.56] 10.34
MN 049 0.46 0.6 03] o054 o056l 049 o049
MG | 14.82| 14.13| 15.18] 13.73] 1551| 14.94] 14.03] 14.62
CA | 10720 193] 182 2007 17.69] 17.82] 19.81] 18.94
NA 019] o0.14] o0.12] 004 003 0.07] 007 0.09
K 0 0 0 0 0 ol o003 0
CR of 0.03 0 0 of o0.01 o] o0.01
SUM| 99.19| 9879 98.73] 98.54] 99.12| 99.98] 98.63] 98.71
KonuyecTtBo MoHOB B nepecyeT Ha 6 (0)
SI | 1.9878] 1.9773| 1.9646| 1.8915| 1.9724| 1.9495| 1.9253| 1.9526
TI | 0.0052] 0.0114] 0.0085] 0.0172| 0.0087] 0.0092] 0.0192] 0.0113
AL | 0.0432] 0.0477] 0.0690] 0.1792] 0.0685] 0.1040] 0.1328] 0.0921
FE | 0.3065| 0.3493| 0.3374| 0.3126| 0.3403| 0.3359| 0.3019] 0.3263
MN | 0.0157] 0.0149] 0.0191] 0.0096] 0.0171] 0.0181] 0.0156] 0.0157
MG | 0.8280] 0.7973] 0.8537| 0.7753| 0.8666] 0.8449]| 0.7897| 0.8222
CA | 0.7920] 0.7827] 0.7356] 0.8146| 0.7101] 0.7246] 0.8015] 0.7659
NA | 0.0140] 0.0102] 0.0086] 0.0033] 0.0020] 0.0049] 0.0048] 0.0068
K | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0013] 0.0002
CR | 0.0000] 0.0010] 0.0001] 0.0000] 0.0000] 0.0004] 0.0000] 0.0002
sum| 3.9924| 3.9918| 3.9966] 4.0033| 3.9857| 3.9915| 3.9921| 3.9933
FIFM| 27.02] 30.46| 28.33] 28.74] 28.19| 28.45| 27.66] 28.41
WO | 41.11] 4057 38.18] 42.82] 37.04] 38.03] 42.34] 40.01
EN | 4208] 41.33] 44.31] 4075 45.21] 44.34] 41.71] 42.95
FS | 1501 181| 1751 1643 17.75] 17.63] 1595 17.04
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Tabnuua 11.16.

XnmMunyeckun coctaB NMKOHUTOB
B. KnuanmeH (o6pasey 1-4665/2)

1 2 3 4 cpegHee
(n=4)
SI 51.78| 54.59| 55.05| 55.13| 54.14
Tl 0.38| 0.26] 0.14] o0.16] 0.24
AL 35| 278 1.98] 204/ 258
FE 16.5| 12.45 16.2| 16.89| 15.51
MN 0.56 0.59 058/ 0.63] 0.59
MG 24.26| 16.64| 24.23| 23.79] 22.23
CA 15| 11.95 2| 1.72] 4.29
NA 0.01] 042 0.03] 0.04/ 013
K 0.02 0.2 0.04] 0.03] 0.07
CR 0| 0.02 0 o| 0.01
SUM 98.51] 99.9] 100.25| 100.43] 99.77
KonunuyectBOo MoHOB B nepecyeTe Ha 6 (0)
Sl 1.9134| 2.0025| 1.9879| 1.9908| 1.9737
Tl 0.0106| 0.0072| 0.0039| 0.0044| 0.0065
AL 0.1522| 0.1201| 0.0842[ 0.0870| 0.1109
FE 0.5099| 0.3819| 0.4891| 0.5100| 0.4727
MN | 0.0175| 0.0183| 0.0177| 0.0193| 00182
MG | 1.3362| 0.9101| 1.3039| 1.2806| 1.2077
CA 0.0593| 0.4698| 0.0774| 0.0666| 0.1683
NA 0.0005| 0.0302| 0.0023| 0.0030| 0.0090
K 0.0010| 0.0092| 0.0017| 0.0015| ¢.0034
CR 0.0000| 0.0005| 0.0000| 0.0001| g o002
SUM | 4.0006| 3.9498| 3.9681| 3.9633| 39705
FIFM 27.62| 29.56| 27.28| 28.48| 28.24
WO 3.11| 26.67| 4.14| 359 9.38
EN 70.13| 51.65| 69.71] 68.95| 65.11
FS 26.76| 21.68| 26.15| 27.46| 2551

XnmMunyeckum coctaB OpTONUPOKCEHOB B
6asanbTax B. KusmmeH (o6pasew [-4664)

Tabnuya 11.17.

1 2 3 cpegHee | cpegHee
(n=3) u.3.(n=2)
u.3. K.3. u.3.
Sl 53.47] 53.1| 53.98] 53.52 53.73
Tl 0 0 ol 0.00 0.00
AL 057 0.62] 047] 055 0.52
FE 23.4] 22.95] 22.66| 23.00 23.03
MN 1.16 1.2] 113 1.16 1.15
MG 2235 2252 225 2246 22.43
CA 057 0.62] 0.71] 063 0.64
NA 0 0 0 0 0
K 0 0 0 0 0
CR 0 0 0 0 0
SUM | 101.52| 101.01] 101.45| 101.32 101.48
KonuyectBO MoHOB B nepecyeTte Ha 6 (0)
Sl 1.9754] 1.9700] 1.9870| 1.9775 1.9812
TI 0.0000] 0.0000] 0.0000] 0.0000 0.0000
AL 0.0247] 0.0271] 0.0203| 0.0240 0.0225
FE 0.7230] 0.7119] 0.6977| 0.7109 0.7104
MN 0.0362] 0.0376] 0.0353]| 0.0364 0.0358
MG 1.2305| 1.2451] 1.2346]| 1.2367 1.2326
CA 0.0224] 0.0248] 0.0280| 0.0251 0.0252
NA 0.0000] 0.0000] 0.0000f 0.0000 0.0000
K 0.0000] 0.0000] 0.0000} 0.0000 0.0000
CR 0.0000] 0.0000f 0.0000 0.0000 0.0000
SUM 4.0122| 4.0165] 4.0029] 4.0105 4.0076
FIFM 37.01] 36.38] 36.11] 365 36.56
WO 114 125 143 127 1.29
EN 62.27| 62.82] 62.98] 62.69 62.63
FS 36.59] 3592 3559 36.03 36.09

anMe‘-IaHVIe. L.3.- UeHTpalibHble 30Hbl (ﬂ,D,pO);K.3.- KpaeBble 30Hbl.
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Tabnuua 11.18.

XumMunyecknn coctaB MUKPOSITOB
optonupokceHoB B. KnusanmeH (o6pasey 1-4664)

1 2 3 4 5 6 cpegHee
(n=6)
SI 5452| 54.28| 54.42| 53.67| 54.06] 54.37| 54.22
Tl 0.19] o0.16| 0.17/ 0.18 0.16] 0.15] 0.17
AL 1.24| 0.71] o057 o0.86] 0.65] 059 0.77
FE 18.26| 17.02| 18.17| 18.62| 17.56| 18.77| 18.07
MN 0.5 052| 0.56| 0.59 0.52 153] 0.7
MG 23.61| 24.95| 24.34| 235| 24.71] 23.88] 24.17
CA 222 186| 175 1.95 1.89] 228 1.99
NA 0 0 0 0 0 0 0
K 0.08| 0.02| 0.01] 0.08 0 o] 0.03
CR 0 0 0 0 0 0 0
SUM | 100.62| 99.52| 99.99| 99.45| 99.55| 101.57| 100.12
KonunuyectBOo MOHOB B nepecyeTe Ha 6 (0)
Sl 1.9846| 1.9868| 1.9916| 1.9831| 1.9839| 1.9766| 1.9844
Tl 0.0051| 0.0044| 0.0047| 0.0051| 0.0046| 0.0042] 0.0047
AL 0.0532| 0.0308| 0.0247| 0.0375| 0.0283| 0.0254] 0.0333
FE 0.5558| 0.5209| 0.5560| 0.5754| 0.5389| 0.5707] 0.5530
MN | 0.0155| 0.0161| 0.0172| 0.0186| 0.0162| 0.0472| 0.0218
MG | 1.2812| 1.3611| 1.3279] 1.2942| 1.3513| 1.2938] 1.3183
CA | 0.0866| 0.0730| 0.0688| 0.0773| 0.0743| 0.0887] 0.0781
NA | 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000
K 0.0038| 0.0007| 0.0005| 0.0039| 0.0000| 0.0000] 0.0015
CR | 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000] 0.0000
SUM | 3.9858| 3.9938| 3.9914| 3.9951| 3.9975| 4.0066| 3.9950
FIFM 30.26| 27.68| 29.51| 30.78| 28.51| 30.61] 29.56
WO 45| 374 352 397 378 454] 4.01
EN 66.6| 69.62 68| 66.47| 68.79] 66.24] 67.62
FS 28.89| 26.64| 28.47| 29.56| 27.43| 29.22| 28.37
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XumMnyeckmm coctaB OPTONUPOKCEHOB B aHAe3uTo-6a3anbTtax B. KuanmeH (obpasey 1-4662)

1 2 3 4 5 6 7 8 9 cpefHee | cpeaHee
(n=9) | u.3.(n=3)
u.3. K.3. u.3. K.3. u.3. K.3.1 K.3.2 K.3.3 K.3.
SI 53.95| 54.08] 53.29| 54.47] 54.11| 52.53| 53.32| 54.06] 53.11] 53.66 53.78
Tl 0.11] ©0.09] o©0.06] 0.13] 0.06] 012 025 022] o0.08 012 0.08
AL 059 054 066 05 054 o087/ 157/ 122 0.73] 080 0.60
FE 22.63| 2255| 23.07| 20.13| 22.86| 22.42| 18.47| 19.55| 21.84] 21.50 22.85
MN 1.22| 123 125 0.79] 1.18| 125 078 o0.66] 1.07] 1.05 1.22
MG 22.73| 22.02| 22.6] 2417 216| 2157| 25.16| 24.12| 23.21] 23.02 22.31
CA 069] 0.82] o064 145 o067 069 153 138 0.87] 0097 0.67
NA 0.01] o0.01 0 0 0 o/l o004 o001 o001 o0.01 0.00
K 0 0 0 0 0 0 0 0 0] 0.00 0.00
CR 0 of 0.6 0 o 003/ 003 ol 0.02] 002 0.02
SUM | 101.93| 101.34| 101.63| 101.64| 101.02| 99.48| 101.15| 101.22| 100.94] 101.15 | 101.53
KonuyectBo noHoB B nepecyeTe Ha 6 (0)
Sl 1.9777| 1.9924] 1.9662| 1.9795| 2.0005| 1.9760| 1.9374| 1.9664] 1.9629] 19732 | 1.9815
T 0.0030| 0.0024| 0.0016| 0.0034| 0.0016| 0.0034| 0.0069| 0.0059| 0.0022| 0.0034 | 0.0021
AL 0.0253| 0.0235| 0.0286| 0.0215| 0.0234| 0.0384| 0.0673| 0.0522| 0.0316| 00346 | 0.0258
FE 0.6938| 0.6949| 0.7118| 0.6117| 0.7069| 0.7054| 0.5613| 0.5946| 0.6751| 06617 | 0.7042
MN 0.0377| 0.0384] 0.0390| 0.0244| 0.0371| 0.0398| 0.0241| 0.0204| 0.0334] 0.0327 | 0.0379
MG 1.2418| 1.2092| 1.2427| 1.3093] 1.1901| 1.2097| 1.3628| 1.3079| 1.2787| 12614 | 1.2249
CA 0.0271| 0.0323| 0.0254| 0.0563| 0.0265| 0.0277| 0.0597| 0.0539| 0.0343| 0.0381 | 0.0263
NA 0.0004| 0.0006| 0.0000| 0.0000| 0.0000( 0.0000| 0.0027| 0.0005| 0.0004| 0.0005 | 0.0001
K 0.0000{ 0.0000| 0.0000| 0.0000| 0.0000( 0.0000| 0.0000{ 0.0000| 0.0000| 0.0000 | 0.0000
CR 0.0000| 0.0000| 0.0017| 0.0001| 0.0000{ 0.0009| 0.0007| 0.0000| 0.0005| ooos | 0.0006
SUM | 4.0068| 3.9937| 4.0170| 4.0062| 3.9861| 4.0013| 4.0229| 4.0018| 4.0191| 40061 | 4.0033
FIFM 35.84| 36.5| 36.42| 31.84] 37.26| 36.83] 29.17| 31.26] 34.55] 34.41 36.51
WO 138/ 167 128 285 138 142 301 276] 1.73] 194 1.3
EN 63.27| 62.44] 62.77] 66.21] 61.87| 62.27| 68.7] 66.85] 64.32] 64.30 62.57
FS 35.35| 35.89] 35.95| 3094 36.75| 36.31| 28.29] 30.39] 33.96] 33.76 36.14

MpumMeyaHwme. Li.3.- LeHTpanbHble 30HbI (4P0); N.3.- IPOMEXYTOUHbIE 30HbI; K.3.- KDAeBbIE 30HbI.

Tabnuua 11.19.
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XuMnyeckmm coctaB MUKPONMTOB opTonnpokceHoB B. KnanmeH (ob6pasey 1-4662)

1 2 3 4 5 6 7 8 9 cpegHee
(n=9)
Sl 5454| 54.12| 54.73| 47.21| 54.56| 53.62| 53.25| 52.56| 54.64] 53.25
T 03| 0.28 03] 032 0.38/ 038/ 025 0.28 03] o031
AL 1.94 1.4 12| 132 212 227 069 102 221 157
FE 18.68| 18.66| 19.02| 24.68| 18.64| 18.44| 18.08| 18.24| 18.79] 19.25
MN 0.62| 062 059 0.77 o/l o051 049 052 053] 052
MG 22.64| 24.11| 24.16| 22.2| 2121 2252| 23.84| 23.71] 20.35] 22.75
CA 3.04/ 206 207 222 184 215 192| 228 254 224
NA 0.05| 0.03] 0.02] 0.02] o0.04 0.02 0 0l 0.13] 0.03
K 0.08 0| 0.05 0 0.2| 0.5 0 0| o0.26] 0.08
CR 0.04| 0.04 ol o0.01 ol 0.02 0l 002 002 0.02
SUM | 101.93| 101.32| 102.14| 98.75| 98.99| 100.08| 98.52| 98.63] 99.77| 100.01
KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl 1.9683| 1.9622| 1.9694| 1.8389| 2.0111| 1.9652| 1.9817| 1.9607| 2.0095| 1 9630
Tl 0.0083| 0.0076| 0.0082| 0.0093| 0.0105| 0.0106| 0.0070| 0.0078| 0.0082] 0 0086
AL 0.0826| 0.0600| 0.0510| 0.0607| 0.0921| 0.0982| 0.0302| 0.0449| 0.0958| 0 0684
FE 0.5637| 0.5657| 0.5724| 0.8039| 0.5745| 0.5653| 0.5629| 0.5691| 0.5778| (. 5950
MN | 0.0188| 0.0190| 0.0181| 0.0253| 0.0000| 0.0158| 0.0154| 0.0164| 0.0165| ¢ o161
MG | 1.2178| 1.3031| 1.2960| 1.2890| 1.1651| 1.2303| 1.3224| 1.3183| 1.1152| 1 2508
CA | 0.1174] 0.0800| 0.0796| 0.0927| 0.0728| 0.0843| 0.0765| 0.0911| 0.1000] 0.0883
NA | 0.0037| 0.0022| 0.0017| 0.0017| 0.0025| 0.0015| 0.0000| 0.0000| 0.0094| 0.0025
K 0.0036[ 0.0000| 0.0022| 0.0002| 0.0095| 0.0072| 0.0000| 0.0000| 0.0120| @.0039
CR | 0.0010[ 0.0010| 0.0001| 0.0003| 0.0001| 0.0007| 0.0000| 0.0005| 0.0005| @ goos5
SUM | 3.9852| 4.0008| 3.9987| 4.1220| 3.9382| 3.9791| 3.9961| 4.0088| 3.9449] 39971
FIFM 31.64| 30.27| 30.64| 38.41| 33.02| 31.48| 29.86] 30.15| 34.13] 32.18
WO 6.18| 4.11| 4.09] 424 401| 448 3.9 46| 558] 458
EN 64.13| 66.86| 66.53| 58.98| 64.29| 65.44| 67.41| 66.63] 622 64.72
FS 29.69] 29.03] 29.38] 36.78] 31.7] 30.07| 28.69] 28.77| 32.22] 30.70

Tabnuua 11.20.
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XuMnyeckmm coctaB OPTONUPOKCEHOB B aHAe3uTo-6asanbTax B. KuanmeH (obpasewy [-4666)

Tabnuua 11.21.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Sl 54.73] 53.92| 53.27 54.92[ 56.99 54.2] 56.17 51.5| 54.34] 55.71| 54.85| 5295 5354 54.42( 5419 56.42| 53.79] 53.86
Tl 0.25 0.21 0.28 0.15 0.25 0.2 0.19 0.61 0.22 0.25 0.17 0.22 0.26 0.22 0.27 0.2 0.23 0.26
AL 2.1 1.03 1.64 0.93 2.3 1.6 1.71 2.86 2.95 1.98 0.57 1.44 1.57 1.14 1.95 1.83 1.19 1.59
FE 16.47| 17.44| 20.73| 20.55( 19.56{ 17.07| 20.44] 13.13] 17.01| 17.84] 17.98[ 21.65| 16.05| 15.27 17.8] 21.21| 17.71 17.78
MN 0.53 0.9 0.6 0.7 0.65 0.62 0.67 0.53 0.55 0.56 0.61 0.58 0.49 0.48 0.62 0.65 0.56 0.52
MG 22.6| 22.56 22.2 21.4] 21.65| 23.94| 19.94| 15.74 22.18 21.9] 2353 19.82 24.14] 24.95| 23.04] 19.02] 23.18] 23.65
CA 2.09 2.22 1.98 1.76 2.19 2.07 2.29| 14.04 2.7 2.39 1.63 1.92 2.14 1.93 2.11 2.09 1.8 1.71
NA 0 0 0 0 0.07 0 0.03 0.05 0.29 0.08 0 0 0 0 0 0.01 0 0
K 0.16 0.04 0.03 0.08 0.2 0.04 0.22 0.08 0.31 0.18 0.02 0.05 0.03 0.03 0.06 0.19 0.03 0.03
CR 0 0 0 0 0 0 0 0.01 0.25 0 0 0 0 0 0 0 0 0
SUM 98.93| 98.32| 100.73 [ 100.49( 103.86/ 99.74| 101.66] 98.55| 100.8| 100.89] 99.36] 98.63| 98.22( 98.44( 100.04| 101.62| 98.49 99.4
KonuuyectBO MoHoOB B nepecyete Ha 6 (0)
Sl 2.0048| 2.0051| 1.9923| 2.0177| 2.0096( 1.9796( 2.0345| 1.9431| 1.9682| 2.0124| 2.0147| 1.9981( 1.9784( 1.9953( 1.9793| 2.0263| 1.9945| 1.9786
TI 0.0069| 0.0058| 0.0079| 0.0041| 0.0067| 0.0056| 0.0051| 0.0173| 0.0059( 0.0067( 0.0047( 0.0062( 0.0072| 0.0061| 0.0073| 0.0053| 0.0064| 0.0072
AL | 0.0906( 0.0452| 0.0722| 0.0405| 0.0957| 0.0691| 0.0731| 0.1270( 0.1261| 0.0844| 0.0248| 0.0639| 0.0686| 0.0491| 0.0839( 0.0775( 0.0518| 0.0687
FE 0.5046| 0.5422| 0.5546| 0.6313| 0.5767| 0.5214| 0.6193| 0.4144| 0.5152( 0.5389( 0.5525( 0.6833| 0.4959| 0.4683| 0.5437| 0.6972| 0.5492| 0.5462
MN | 0.0164| 0.0285| 0.0190| 0.0218| 0.0194( 0.0193( 0.0206| 0.0169| 0.0169| 0.0172| 0.0189| 0.0185| 0.0152( 0.0150f 0.0190| 0.0198| 0.0177| 0.0162
MG | 1.2337| 1.2503| 1.2377( 1.1715( 1.1382| 1.3033| 1.0764| 0.8855| 1.1976| 1.1792( 1.2880( 1.1148( 1.3295| 1.3636| 1.2541| 1.0184| 1.2810( 1.2948
CA | 0.0821| 0.0884| 0.0791| 0.0692| 0.0826| 0.0812( 0.0888( 0.5677| 0.1047| 0.0926| 0.0640| 0.0776| 0.0846( 0.0760( 0.0827| 0.0804| 0.0716| 0.0675
NA | 0.0000| 0.0000( 0.0000( 0.0000{ 0.0049| 0.0000| 0.0024| 0.0037| 0.0207( 0.0059( 0.0000| 0.0000| 0.0000| 0.0000| 0.0000{ 0.0004( 0.0000{ 0.0000
K 0.0076| 0.0019| 0.0016| 0.0039| 0.0088| 0.0017| 0.0100{ 0.0041( 0.0145( 0.0083( 0.0009| 0.0024| 0.0014| 0.0014| 0.0028| 0.0088| 0.0014| 0.0016
CR | 0.0000| 0.0000( 0.0000{ 0.0000( 0.0000| 0.0000| 0.0000| 0.0003| 0.0072| 0.0000( 0.0000( 0.0000[ 0.0000| 0.0000| 0.0000| 0.0000| 0.0000( 0.0000
SUM | 3.9467| 3.9674| 3.9644| 3.9600| 3.9426| 3.9812| 3.9302| 3.9800| 3.9770| 3.9456| 3.9685| 3.9648| 3.9808| 3.9748| 3.9728| 3.9341| 3.9736| 3.9808
F/IFM 29.03] 30.25| 30.94| 35.02| 33.63| 2857 36.52| 31.88/ 30.08] 31.37] 30.02 38 27.17( 25.57| 30.24] 40.64] 30.01] 29.67
WO 451 4.7 4.23 3.7 4.59 4.26 4.98 30.4 5.76 5.12 3.36 4.14 4.43 3.98 4.4 4.48 3.77 3.53
EN 67.7] 66.47 66.14| 6258 63.32] 68.38] 60.32] 47.41] 65.89] 65.12 67.63] 59.43] 69.61] 71.47] 66.69 56.7] 67.36] 67.85
FS 27.72] 28.83] 29.64| 33.72| 32.08] 27.36 34.7 22.19] 28.35] 29.76] 29.01] 36.43] 25.96] 2455/ 28.91] 38.82] 28.88] 28.62
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19 20 21 22 23 24 25 26 27 28 29 | cpentee
(n=29)
Sl 53.88] 53.25] 54.46 54] 54.06] 53.04] 54.12] 54.92] 54.95| 54.12| 55.26] 54.34
T 0.18] 0271 o0.16] o0.16] 023 023] o017] o021] o0.18 01 0.5 0.23
AL 098] 156] 063] 052] 1.69 081] 096 118 125] 032 178 1.45
FE 21.7] 18.65] 19.79] 20.69] 16.48] 22.38] 18.71] 17.6] 16.68] 21.36] 16.49] 18.46
MN 0.64 071 o061] 061 052 08| o065 064 055 084 o051 o062
MG | 1079 2251 22.15| 2059 24.36] 1952 2259 23.83] 24.18] 21.1] 21.37] 21.98
CA 191] 175 173 169 1.95 1.69] 182 206] 189 132 223 2.38
NA 0 0 0 0 0 0 0 o o042 0 o] 0.03
K 0.02] 003] o005 003 0.04 0.04 o005 o007] 025 003 044 01
CR 0 0 0 0 0 0 0 ol o042 0 o] 0.02
SUM 99.1] 98.72] 99.58] 98.29] 99.33] 98.51] 99.07] 100.51] 100.77] 99.19] 98.33] 99.61
KonunuyectBOo MOHOB B nepecyeTe Ha 6 (0)
SI | 2.0205| 1.9807| 2.0141| 2.0313| 1.9767| 2.0117| 2.0039| 1.9940| 1.9870| 2.0242| 2.0367| 2.0005
TI | 0.0050] 0.0076] 0.0044] 0.0046| 0.0064] 0.0066| 0.0047| 0.0056| 0.0050| 0.0028| 0.0069] 0.0063
AL | 0.0432] 0.0683] 0.0276] 0.0232] 0.0729] 0.0364] 0.0420] 0.0504| 0.0534| 0.0142] 0.0774] 0.0628
FE | 0.6805] 0.5801] 0.6121] 0.6507] 0.5038] 0.7098] 0.5795] 0.5344] 0.5043] 0.6680] 0.5083] 0.5685
MN | 0.0202] 0.0222] 0.0190| 0.0195] 0.0160] 0.0257] 0.0203| 0.0197| 0.0169] 0.0265| 0.0159| 0.0192
MG | 1.1063| 1.2482| 1.2209] 1.1542| 1.3275| 1.1034] 1.2466] 1.2893| 1.3031| 1.1764] 1.1742] 1.2058
cA | o0.0766] 0.0697] 0.0684] 0.0681] 0.0763] 0.0688] 0.0722] 0.0802] 0.0731] 0.0529] 0.0881] 0.0943
NA | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0295| 0.0000| 0.0000] 0.0023
K | o0.0010] 0.0015] 0.0024] 0.0013| 0.0017] 0.0019] 0.0025] 0.0031] 0.0115] 0.0016] 0.0205] 0.0046
CR | o0.0000] o0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0120] 0.0000| 0.0000| 0.0007
SUM | 3.9533] 3.9783| 3.9689| 3.9529] 3.9813| 3.9643| 3.9717| 3.9767] 3.9958| 3.9666| 3.9280| 3.9649
FIFM| 38.09] 31.73] 33.39] 36.05] 27.51] 39.15] 31.73] 29.3] 279 36.22] 30.21] 32.07
WO 411 3.67 36| 3.64 4 3.66 38| 421] 389 279 4.98] 5.06
EN 59.37] 65.77] 64.21] 61.62] 69.59] 58.63] 65.67] 67.72] 69.29 62| 66.32] 64.49
FS 36.52] 30.56] 32.19] 34.74] 26.41] 37.72] 30.53] 28.07] 26.82] 35.21] 28.71] 30.45

npogoskeHne tTabn. 11.21.
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Tabnuua 11.22.

XuMmnyeckum coctaB OPTOMUPOKCEHOB B pOFOBOOGMaHKOBbIX
aHpe3uTax B. Kusnmen

Tabnuuya 11.23.

XumMuyeckunm coctaB poOroBbIX o6MaHOoK
B aHae3uTax B. KnuanmeH (o6pasey 1-4665/1)

1 3 4 5 6 cpenHee
(n=6)
Sl 48.17] 49.57] 47.75] 48.66] 47.79] 48.29
Tl 1.22] o0.78] 118 o0.95] 124 1.06
AL 846 6.96] 8.02] 7.93 7.99] 7.96
FE 14.03] 13.42] 13.46] 13.51] 13.85] 13.63
MN 0.33] 0.41] 0.36 04] 0.35] 0.37
MG 14.64] 15.35| 14.51 14.7 145| 14.72
CA 105 10.26] 10.58] 10.42] 10.71] 10.48
NA 1.32] 115 1.32 1.3] 133 1.32
K 03] 022] 032] 0.25 0.3] 0.28
CR 0 o] o0.02 0 0 0
OH 208] 2071 205 207 206 207
SUM T 101.05| 100.19] 99.57] 100.19] 100.12] 100.18
Konu4yectBo noHoB B nepecyete Ha 23 (0)
sI | 6.9380] 7.1567] 6.9735| 7.0427] 6.9563| 7.0035
TI | 0.1319] 0.0845| 0.1293] 0.1039] 0.1354] 0.1158
AL | 1.4359] 1.1837| 1.3804] 1.3534] 1.3706] 1.3603
FE | 1.6903| 1.6200] 1.6446] 1.6349] 1.6862] 1.6534
MN | 0.0407] 0.0507] 0.0447] 0.0493] 0.0431] 0.0460
MG | 3.1437| 3.3031] 3.1592| 3.1705| 3.1459] 3.1814
CA | 1.6207] 1.5870] 1.6551] 1.6162| 1.6701] 1.6282
NA | 0.3677] 0.3219] 0.3743| 0.3648] 0.3742] 0.3714
K | 0.0542] 0.0402] 0.0594] 0.0464] 0.0565] 0.0517
CR | 0.0000] 0.0000] 0.0023] 0.0000] 0.0000] 0.0004
OH | 1.0000] 1.0000] 1.0000] 1.0000] 1.0000] 1.0000
SUM |16.4231]16.3478]16.4228]16.3821]16.4383] 16.4119
FIFM| 34.97| 32.91] 34.23] 34.02 349 342

1 2 cpenHee 3 4 5 6 7 cpeaHee
(n=2) (n=5)
u.3. K.3.
SI 50.12| 54.99| 52.56 53.19] 53.36| 53.78] 53.24| 52.63] 53.24
Tl 1.24 ol 062 0.22 02| 0.07] 007 019 0.15
AL 6.96 0.6] 3.78 162 224 o061 071 2770 159
FE 1251 21.66] 17.09 1258 16.28| 22.06] 21.74| 16.77] 17.89
MN 0.28] 1.09] 0.69 051] 053] 121 117 06] 08
MG 15.36| 22.45| 18.91 17.19] 24.34| 2242 2214 2452 2212
CA 11.21| 0.65] 5.93 1283 2.09] o0.61] 0.63 1.6] 3.5
NA 1.07 0] 0.54 0.03 o o0.01 o0.01 o] o0.01
K 0.28 ol o014 0 0 0 0 0 0
CR 0.02 o] o0.01 001] 0.06| 001 o001 o001 o002
SUM 99.05| 101.44] 100.25 98.18] 99.1| 100.78] 99.72] 99.09] 99.37
KonuuyecTtBO MoHoOB B nepecyeTe Ha 6 (0)
Sl 1.8649| 2.0090] 1.9370 | 1.9955| 1.9564| 1.9882| 1.9878| 1.9346| 1.9725
T 0.0347| 0.0000] 0.0174 | 0.0062] 0.0055| 0.0019] 0.0020| 0.0051] 0.0041
AL 0.3052| 0.0257] 0.1655 | 0.0714] 0.0969| 0.0266] 0.0312] 0.1199] 0.0692
FE 0.3892| 0.6618] 0.5255 | 0.3946| 0.4991] 0.6820| 0.6789| 0.5155] 0.5540
MN | 0.0089] 0.0339] 0.0214 | 0.0163] 0.0166| 0.0378] 0.0371| 0.0186] 0.0253
MG | 0.8518| 1.2226] 1.0372 | 0.9613| 1.3304| 1.2351| 1.2319| 1.3432| 1.2204
CA | 0.4469| 0.0254] 0.2362 | 0.5156] 0.0821| 0.0243] 0.0251| 0.0631] 0.1420
NA | 0.0774] 0.0000] 0.0387 | 0.0021| 0.0000| 0.0008| 0.0009| 0.0000] 0.0008
K 0.0135| 0.0000] 0.0068 | 0.0000] 0.0000] 0.0000| 0.0000| 0.0000] 0.0000
CR | 0.0005| 0.0000] 0.0003 | 0.0003] 0.0019| 0.0002] 0.0001| 0.0003] 0.0006
SUM | 3.9930| 3.9784| 3.9857 | 3.9633| 3.9889| 3.9969| 3.9950| 4.0003| 3.9889
FIFM 31.36| 35.12| 33.24 29.1] 27.28| 3558 35.53| 27.73] 31.04
WO 26.48| 1.33] 13.91 2755 429 125] 129 328 753
EN 50.47| 64.02] 57.25 51.36] 69.6| 63.62] 63.64| 69.89| 63.62
FS 23.06| 34.65| 28.86 21.09] 26.11| 35.13| 35.07| 26.82] 28.84

MpumeyaHue. 1-2 o6p. 1-4665/1; 3-6 - 06p.

[-4665/2. U.3.- ueHTpanbHble 30HbI (SAPO); K.3.- KpaeBble 30HbI.
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XuMunyeckmm coctaB ByNnKaHN4YecKoro crekna B. Kusmmen

1 2 3 cpenHee 4 5 6 cpeaHee 7 8 9 cpenHee 10 11 cpeaHee
(n=3) (n=3) (n=3) (n=2)
Sl 65.87| 75.64| 75.72| 72.41 74.36| 56.88| 72.79] 68.01 77.57] 80.16| 80.35| 79.36 79.77| 79.34] 77.06
Tl 0.14| 0.64 0.8] 0.95 0.79] 0.12| o0.771 056 0.14| 0.38] 0.13] 0.22 03] 0.31] 031
AL 15.05| 12.78| 13.62| 15.48 12.78| 27.07| 13.4| 17.75 12.32| 11.2| 12.44] 12.49 11.45| 12.13| 11.79
FE 9.47| 3.03 4 55 329 119 271 24 0.85] 0.41| 0.06] 1.05 154 1.43] 1.49
MN 0 0 0 0 0.03] 0.03] 0.08] 0.05 0 0 0 0 0.06] 0.05] 0.06
MG 016/ 0.5/ 0.23] 0.21 0.16/ 0.15| 0.06] 0.12 ol 005 0.05 0.08 0.07] 0.07] o0.07
CA 447 229 1.68] 2.81 1.39| 10.14| 2.08] 4.54 0.81] 054 057 0.64 0.83] 0.96] 0.9
NA 301 199 229 273 251 477 201 31 2.24| 156 1.3] 2.03 144 1.49| 1.47
K 2.02| 3.43 3.6] 3.02 416 049 3.22] 262 6.29] 6.37| 6.73] 6.46 3.17| 3.65] 3.41
CR 0 0 0 0 0 0 0 0 0 o/ 0.01 0 o o0.01] o001
SUM | 101.09| 100.05| 101.94| 103.11 99.47| 100.84| 97.12] 99.14 | 100.22| 100.67| 101.64] 102.33 98.63| 99.44] 96.54
KonuyectBo noHoB B nepecueTte Ha 8 (0)
SI | 2.8672| 3.2212| 3.2445] 3.1110 | 3.2668| 2.5445| 3.2519] 3.0211 | 3.3563| 3.3579| 3.3683| 3.3608 | 3.4124| 3.3856] 3.3990
TI | 0.0459| 0.0205| 0.0258] 0.0307 | 0.0262| 0.0039| 0.0257] 0.0186 | 0.0046| 0.0120| 0.0042] 0.0069 | 0.0101| 0.0102| 0.0102
AL | 0.9259( 0.7419| 0.6877] 0.7852 | 0.6619| 1.4272| 0.7055] 0.9315 | 0.6284| 0.6270| 0.6145] 0.6233 | 0.5998| 0.6259| 0.6129
FE | 0.3446| 0.1080| 0.1432] 0.1986 | 0.1209| 0.0445| 0.1013| 0.0889 | 0.0306| 0.0495| 0.0309| 0.0370 | 0.0574| 0.0524| 0.0549
MN | 0.0000| 0.0000{ 0.0000] 0.0000 | 0.0010| 0.0010| 0.0031] 0.0017 | 0.0000| 0.0000| 0.0000] 0.0000 | 0.0021| 0.0020] 0.0021
MG | 0.0107| 0.0159| 0.0144] 0.0137 | 0.0103| 0.0099| 0.0037] 0.0080 | 0.0000| 0.0125| 0.0031] 0.0052 | 0.0044| 0.0043| 0.0044
CA | 0.2083| 0.1046| 0.0770] 0.1300 | 0.0655| 0.4859| 0.0993| 0.2169 | 0.0374| 0.0242| 0.0255| 0.0290 | 0.0394| 0.0451] 0.0423
NA | 0.3302| 0.1639| 0.1898] 0.2280 | 0.2137| 0.4139| 0.1744] 0.2673 | 0.1881| 0.1267| 0.1870] 0.1673 | 0.1242| 0.1263| 0.1253
K | o0.1122| 0.1863| 0.1965| 0.1650 | 0.2332| 0.0278| 0.1834] 0.1481 | 0.3470| 0.3403| 0.3597] 0.3490 | 0.1799| 0.2038| 0.1919
CR [ 0.0000{ 0.0000{ 0.0000|] 0.0000 | 0.0000| 0.0001| 0.0000| 0.0000 | 0.0000| 0.0000| 0.0002| 0.0001 | 0.0000| 0.0004] 0.0002
SUM | 4.8450| 4.5623| 4.5789] 4.6621 | 4.5995| 4.9587| 4.5483| 4.7022 | 4.5924| 4.5501| 4.5934] 4.5786 | 4.4297| 4.4560] 4.4429
FIFM| 96.99| 87.17| 90.87] 91.68 92.16| 81.74| 96.43] 90.11 100] 79.81| 90.89] 90.23 92.93] 92.39] 92.66
ORT 4551 3| 40.12] 29.54
AB 41.7| 44.62| 38.15| 41.49
AN 12.73| 52.38] 21.73] 28.95
MpumeyaHue. 1-3 - 6asanbThl , 06p. 1-4664;

4-6 - aHge3uTo-6a3anbThl, 06p 1-4662;
7-9 - poroBoobmaHKoBblE aHAE3NUTbI, 06p. 1-4665/1;
10-11 - poroBoobMaHkoBble aHAe3uTbl, 0b6p. 1-4665/2.

Tabnuua 11.24.
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Tabnuua 11.25.

XMMMYECKNIM COCTAB Xefe30-TUTAHUCTbIX OKUCIOB B. KusnmeH

Tabnuuya 11.26.

XuMuyeckmn coctaB UNbMEHUTOB
B. KnuanmeH (o6pasey 1-4665/1)

1 2 3 |cpeanee

(n=3)

FIFM 93.41| 93.5| 93.18] 93.36
MgCr204 0 0| 0.01] 0.00
MgAI204 3.94| 413] 5096 468
Fe304 47.76] 52.37| 69.32| 56.48
MgFe204 5.25| 471 224 407
Fe2TiO4 41.29 37.3| 20.47| 33.02
MnFe204 1.76 1.5/ 201 1.76

1 2 3 cpegHee

(n=3)

S 0 0 0.28| 0.09

Tl 14.97| 13.41 7.33| 11.90

AL 1.82| 1.89 2.72| 214

FE2 42.49| 41.06 36.08| 39.88

FE3 39.68] 42.1 52.67| 44.82

MN 0.57| 0.48 0.64| 0.56

MG 1.68 1.6 1.48| 1.59

CA 0 0 0.08/ 0.03

NA 0 0 o/ 0.00

K 0 0 o| 0.00

CR 0 0 o| 0.00

SUM 101.21| 100.54| 101.28| 101.01
KonuuyectBo noHoB B nepecyete Ha 32 (0)
S 0.0000] 0.0000] 0.0821] 0.0274

T 3.3033] 2.9840| 1.6206| 2.6360

AL 0.6303| 0.6602| 0.9434| 0.7446

FE2 [10.4273[10.1574| 8.8684| 9.8177

FE3 8.7630| 9.3718| 11.6503| 9.9284

MN 0.1408| 0.1200] 0.1593| 0.1400

MG 0.7353] 0.7067| 0.6496| 0.6972

CA 0.0000| 0.0000] 0.0255| 0.0085

NA 0.0000| 0.0000] 0.0000| 0.0000

K 0.0000| 0.0000] 0.0000] 0.0000

CR 0.0000| 0.0000] 0.0010| 0.0003

SUM  [24.0000|24.0001] 24.0002| 24.0001

Mpumevanue. 1,2 - 6asanbTbl , 00p. 1-4664; 3 - aHOe3nTo-6a3anbThl,
00p.1-4662.

1 2 cpenHee
(n=2)

Sl 0 0.26 0.13
Tl 38.74 58.7 48.72
AL 0 0 0
FE2 29.9 36.98 33.44
FE3 29.67 0 14.84
MN 0.75 0.37 0.56
MG 2.34 1.2 1.77
CA 0 0 0.00
NA 0 1.28 0.64
K 0 0.57 0.29
CR 0 1.67 0.84
SUM 101.4 101.03 101.22
KonuuyectBo noHoB B nepecyeTe Ha 3 (0)
Sl 0.0000 0.0062 0.00
TI 0.7230 1.0489 0.89
AL 0.0000 0.0000 0.00
FE2 0.6206 0.7547 0.69
FE3 0.5541 0.0000 0.28
MN 0.0157 0.0074 0.01
MG 0.0867 0.0426 0.06
CA 0.0000 0.0000 0.00
NA 0.0000 0.0590 0.03
K 0.0000 0.0171 0.01
CR 0.0000 0.0314 0.02
SUM 2.0001 1.9673 1.98
FIFM 87.74 94.66 91.20
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KoHueHTpauusa P33 B nopoagax B.Kusummen (r/1)

Tabnuua 11.27.

Ne nopopa Ne o6p. La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu cymma
1 A-Bb 1-4662 9.30{ 19.08 2.69 12.68 3.49 1.21 3.40 0.60 3.58 0.76 2.19 0.28 2.09 0.32 61.67
2 A-b M-1842 8.55( 19.00 2.39 9.97 2.69 1.15 3.89 0.57 3.38 0.75 2.23 0.34 1.78 0.34 57.02
3 A-B 1-4666 8.74( 18.49 2.24 8.96 2.48 0.88 3.59 0.59 3.48 0.80 2.23 0.37 1.89 0.37 55.11
4 A-Bb B-660 11.90| 20.35 2.50 9.84 2.79 0.68 3.40 0.52 3.08 0.67 1.99 0.32 1.98 0.34 60.34
5| anpesut B-645 7.90| 14.33 1.89 9.28 3.19 0.99 4.08 0.58 3.99 0.84 2.59 0.38 2.29 0.42 52.74
6] aHpesut M-1840 11.70| 22.05 2.39 9.28 2.48 0.79 3.18 0.52 3.18 0.77 2.30 0.38 2.09 0.40 61.50
7] aHpesuTt M-1838 13.10| 24.42 2.84 11.29 2.99 1.39 4.08 0.63 3.99 0.90 2.59 0.41 2.20 0.41 71.24
8] anpesut B-649 7.28( 14.42 1.69 8.08 2.48 0.85 3.18 0.50 3.28 0.81 2.30 0.25 1.89 0.38 47.38
9] anpesut M-1823 11.38[ 21.45 2.19 8.96 2.38 1.19 3.70 0.57 3.48 0.80 2.39 0.30 1.98 0.40 61.16

10| aHpesut B-650 11.80 15.94 2.10 9.28 2.99 0.91 3.70 0.62 3.58 0.84 2.39 0.37 1.98 0.34 56.83
11] aHpesut M-1821 9.39( 19.93 2.39 9.78 2.59 1.09 3.78 0.60 3.58 0.87 2.59 0.41 2.40 0.44 59.84
12| aHpesut M-1848 9.98( 19.93 2.19 8.46 2.18 1.19 4.00 0.61 3.68 0.82 2.39 0.37 1.94 0.38 58.10
13] aHpesut M-1835 11.18| 21.96 2.50 9.97 2.69 1.02 4.00 0.61 3.72 0.80 2.39 0.37 1.85 0.39 63.43
14| anpesut M-1844 11.99( 22.47 2.60 8.77 2.28 0.75 2.99 0.48 2.77 0.65 1.83 0.29 1.58 0.28 59.74
15] aHpesut 1-4665 13.78| 26.46 2.89 11.36 3.09 0.96 4.08 0.61 3.58 0.79 2.19 0.33 1.78 0.32 72.22
16] aHpesut B-656 16.25| 24.00 2.60 10.98 3.09 0.91 3.48 0.52 3.08 0.70 1.88 0.29 1.58 0.21 69.56
17] aHpesut 1-4665/1 12.68| 24.00 2.60 10.16 2.48 0.71 3.48 0.57 3.48 0.82 2.30 0.38 1.94 0.38 65.96
18] anpesut 1-4667 12.77( 25.44 2.89 11.48 2.89 0.98 4.00 0.63 3.79 0.85 2.50 0.39 1.96 0.38 70.94
19] aHpesut B-654 11.70| 14.16 1.69 7.45 2.48 0.85 3.07 0.50 3.18 0.70 2.10 0.32 1.78 0.33 50.31
20| aHpesuT DK-42 12.19| 16.54 2.19 9.84 2.95 0.95 3.78 0.58 3.28 0.77 2.30 0.34 1.89 0.30 57.89
21| aHpesut M-1837 12.58| 24.00 2.60 9.97 2.59 1.09 3.48 0.52 3.18 0.70 2.10 0.32 1.74 0.32 65.18
22| aupesut M-1832 13.59| 24.42 2.60 9.97 2.69 1.19 4.19 0.62 3.68 0.83 2.39 0.38 1.89 0.35 68.78
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nopoaa/xoHapuT

La

Ce Pr Nd Sm Eu Gd Tb Dy Ho

Er

Tm Yb

Lu

100

10

——A - b 1- 1-4662
——A - b 2- M-1842
—— A - b 3- 1-4666
——A - b 4- b-660
—&— aHpge3nT 5- b-645
—a&— aHpe3unT 6- M-1840
—&— aHpgesnt 7- M-1838
—&— aHpesunT 8- b-649
—&— aHpesnT 9- M-1823
—a&— aHpesunT 10- b-650
—&— aHpgesuT 11- M-1821
—&— aHpe3nT 12- M-1848
—&— aHpges3uTt 13- M-1835
—&— aHpe3unT 14- M-1844
—&— aHpges3uT 15- 1-4665
—a&— aHpe3unT 16- b-656
—&— aHpge3nT 17- 1-4665/1
—&— aHpe3unT 18- 1-4667
—&— aHge3nT 19- b-654
—a&— aHpe3unT 20- PK-42
—&— aHpgesut 21- M-1837
—l— aHpesnT 22- M-1832

Puc. 11.2 Xapakrtep pacnpegenenus P33 B nopogax B. KusmmeH.
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3Ha4veHue nsortonoB Sr, Nd n O B nopogax B.B. Kusanmen n KnanmeHok

Ne |Neo6p., n.n. | SiO; Mopopa, MMHepan SreSre Nd~*>/Nd™** 5 0%
B. Kusnmen
1IM-1815(4) 49.80 |MnarnoknasoBbivi 6azansT 0.703590 = 3 0.513076 +6 | +4.4
(naBsa)
2|1 -4662(13) 53.90 (dsynupokceHoBbln aHae3uTo- | 0.703405 £10 0.513049 £5
GazanbT (naBa)
3|M-1842(21) 55.10 - 0.703332 14 0.513083 + 7
4|M-1828(22) 55.14 - 0.703690 + 4 +55
5 -t Mnarnoknas +75
6 - OnuBuH +75
7 -t ABrut +7.7
8 - mnepcTeH +7.2
9|l -4666(24) 55.34 [OBynupokceHoBbIn aHae3uTo- | 0.703345 15 0.513078 7 [+ 7.3
6aszanbT (NaBa)
10}I-4811 55.35 --"e-
11 -t Mnarnoknas + 3.8
12 - OnuBuH +5.3
13]M-1814(33) 56.74 (OBynupokceHoBbIN aHae3mTo- [ 0.703386 + 11 0.513067 =5 [+ 7.4
6aszanbT (nasa)
14]M-1156(35) 57.00 |PoroBoobmaHkoBO - 0.703500 %5
NMPOKCEHOBbLIE aHOE3UTbI
(3kcTpy3us)
15]M-1838(36) 57.04 - 0.703355 +11 0.513066 + 7
16]M-1840(38) 57.36 - 0.703378 11 0.513086 + 7
17]M-1821(47) 58.92 - 0.703440 4 0.513081 +7.2
18]M-1835(50) 59.78 0.703270 £10 0.513083 5 | + 7.0
19|M-1159(57) 60.00 [PoroBoobmaHkoBble 0.703040 5 +7.2
aHae3nTbl (IKCTPY3ns)
20]1 -4665(65) 61.30 --"-- +9.9
21]1 -4665/,(78) | 62.12 [PoroBooOMaHKOBbIV aHOE3UT 0.703324 £5 0.513097 +7 | +8.2

(akcTpy3us)

Tabnuuya 11.28.
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Ne [Neo6p..n.n., | SiO; Mopoaa, MMHepan Sré’sr®® Nd™°/Nd ™™ 5% 0%
Tabn.

22]1 -4667(79) 62.14 - 0.703500 + 4 +8.0

23]1 -1837(87) 62.94 - 0.703330 £10 0.513084 +6 | +7.1

24]1 -1844(89) 63.18 - 0.703318 + 13 0.51309+5 | +75

25|M-1832(92) 63.48 [KBapy -poroBooGMaHKOBbIN 0.703512 +3 0.513084 +6 | +7.8
faunt (3KCTpy3uns)

26 - Mnarnoknas + 8.6

27 -=e- Porosas o6maHka + 6.6

B. KusnmeHok

28|1-4650(29) 52.78 [OnuBKWH - NnarnoknasoBbIf 0.703213 +13 0.513108 + 7
6asanbT (naea)

29|1-4657(36) 56.10 [OdBynupokceHoBbIn aHae3uTo- | 0.703521 + 3 0.513078 +7 | +6.6
0asanbT (aarika)

30]1-4658(41) 56.70 --"e- +6.2

MpnmeyvaHue. AHanM3bl BbiNonHeHbl: Sr, Nd - nabopaTopusi reoxummm nsotonos CublrEOXU, NFTEM PAH;
O, -T'EOXU PAH B ckobkax nopsigkoBble HoOMepa 00pa3uoB B Tabnvue (B.Knsnmen), B Tabnuue (B. KnanmeHok)

npoaormkeHne Tadn. 11.28
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12. By.mcaH Kn3zumenok. Koopauuatsr 55°06° c.ur., 160° 18’ .11 [ToTyXImmif, CHIBHO pa3pyLICHHbIH 1yroOGPa3HEIHA CTPATOBYIKAH K

roro-3amnanay or Kusumena. Beicota nmpumeprno 1450 m. Bynkan manTuiiHoro nutanus. CocTaB MPOJAYKTOB H3BEPKEHUN . OJIMBUH-TUIATHOKIIa30BbIE
GaSaJIBTBI, aHI[GSI/ITO-GEBaJIBTBI, TTaruoKJIa3-ABYITUPOKCCHOBBIC aHAC3UThI | Tumna.

Xumunyeckunmn coctas nopopg B. KusanmeHok

Tabnuua 12.0.

KoMnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
SiOz 48.61| 49.32| 49.36| 49.42| 49.52| 49.63| 49.90| 49.95| 50.02| 50.27| 50.50| 50.58| 50.61| 50.76| 50.84| 50.93| 50.98| 51.06| 51.08| 51.26
TiO, 1.32| 1.19/ 1.15| 1.60| 1.03| 0.95 1.27| 1.00f 1.21| 1.48| 127 1.22| 1.15/ 1.26| 1404 1.26]f 1.50| 0.88| 1.25 1.21
Al>O3 17.92| 18.92| 18.20( 16.60| 19.72| 20.21| 18.58| 18.97| 17.30| 16.09| 16.38| 17.45| 17.17| 17.38| 17.48| 17.49| 16.89| 18.64| 16.42| 18.56
Fe,Os3 531 3.98| 5.17| 6.12| 3.66| 4.01| 5.37| 4.24 4.40| 498 5.30| 5.00| 4.51| 4.46| 5.27| 4.36| 5.07| 4.07| 6.00 3.32
FeO 797 6.65 7.45| 7.48| 6.48| 5.90f 6.05| 6.38 7.51| 8.49| 7.64| 7.98| 7.68| 7.60| 6.45 7.43| 6.79| 6.65| 7.12 6.37
MnO 0.19| 0.13| 0.19/ 0.22| 0.15| 0.12{ 0.12| 0.15 0.17f 0.19| 0.08/ 0.17f 0.17| 0.19({ 0.16| 0.17| 0.16|] 0.14| 0.19 0.11
MgO 4.63| 4.76| 4.66| 4.81| 4.56| 5.14| 4.38| 3.41| 5.04| 4.62| 4.71| 4.42| 458 4.33| 4.36| 4.15| 4.48| 4.36| 4.33 4.62
CaO 9.37| 9.68/ 9.26| 9.00f, 9.08| 8.64| 9.00| 9.72| 9.87| 8.60f 9.05| 9.73| 9.33] 9.61] 8.02| 9.53| 8.76| 9.81] 8.52| 10.22
Na,O 287 2.81| 2.75| 3.04| 3.09| 292| 2.88| 4.19| 2.75 296| 3.29| 2.79| 296, 2.71] 3.09] 2.79| 299 292| 3.19 2.82
K20 0.76] 0.72| 0.74| 0.58| 0.78| 0.72| 0.94) 0.82| 0.62f 1.00{ 0.60| 0.57| 0.79| 0.61 1.08 0.74| 1.00{ 0.48| 0.84 1.06
P20s 0.12| 0.44| 0.11| 0.16| 0.40f 0.25| 0.18| 0.16 0.11| 0.19| 0.12f 0.14| 0.11| 0.14| 0.41| 0.14, 0.14| 0.84| O0.10 0.21
H.O 0.11| ---- 0.08/ 0.09| 0.60| ---- 0.06| ---- 0.36| 0.00f ---- 0.28
H,O" 091 — | -— 1.02| 095 036 -~ | - | - | — | - | — | - 1.12] - 0.56| 0.00] --- 0.34

n.n.n. 0.50| ---- 0.50| 0.50 ---- 0.50| 0.50{ 0.50| ---- 0.50| 0.50| ---- 0.50| ---- 0.50| 0.50( ---
SUM 99.57| 99.62| 99.54| 99.53| 99.57| 99.53| 99.63| 99.49| 99.50| 99.37| 98.94|100.55| 99.56| 99.05| 99.74| 99.49| 99.68|100.35| 99.54| 100.38
FeO'/MgO 2.75| 2.15| 2.60| 2.70| 2.14| 1.85| 2.48| 2.99| 2.28| 281 2.63| 282 256| 2.68| 257 274 253| 237 2.89 2.03

Mpumeyanue.

OnuBuH-nnarnoknasoBble 6a3anbTbl: 1-06p.CK-5, 2-06p. M-1806, 3-06p. 637/a, 4-06p.CK-11, 5-06p.M-1811, 6-06p.M-1812, 7-06p.M-1803, 8-06p.J-4661,
9-06p.J-4659, 10-06p.5-632, 11-06p.CK-6,12-06p.CK-8, 13-06p.5-636,14-06p.56-633, 15-06p.M-1805, 16-06p.CK-9, 17-06p.M-1809, 18-06p.CK-14, 19-06p.B-631,
20-06p.J-4656, 21-06p.CK-13, 22-06p.b-626,23-06p.M-1813, 24-06p.CK-15, 25-06p.CK-12, 26-06p.M-1807, 27-06p.5-627, 28-06p.CK-7, 29-06p.J-4650;
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npoadormkeHne Tabnuubl 12.0.

KoMnoHeHTbI 1 3 4 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
LI 9.00 9.00{ 13.00 9.00 7.90 9.00 9.00{ 13.00 13.00 9.00{ 13.00 18.00 9.00 9.00
RB 18.00 9.00 9.00 10.00f 11.00 9.00 9.00 9.00 9.00 9.00| 18.00 9.00 9.00 9.00
CSs 9.00 9.00 9.00 8.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00
\% 190.00| 230.00( 165.00 190.00
Cco 50.00 32.00 56.70 31.00
NI 60.00| 30.00| 57.00 41.00| 41.00
CR 200.00[ 78.00| 75.00 28.00
BA 279.00 288.00( 171.00 300.00( 312.00| 162.00| 180.00( 225.00 207.00| 180.00| 198.00 189.00 180.00| 180.00
SR 230.00 268.00 450.00| 460.00 308.00( 262.00 310.00| 288.00| 252.00 234.00 243.00( 370.00
PB 1.50
MO 1.90 5.00 3.00
ZN 120.00| 88.00( 78.00
CuU 84.00| 20.00| 53.00 100.00
ZR 73.00 65.00| 120.00 75.00 100.00| 85.00( 130.00 102.00/ 82.00| 102.00 98.00 85.00| 220.00
SC 20.00 16.00 14.00 19.00f 19.00| 17.00 13.00f 14.00| 16.00 19.00 18.00f 18.00
Mpumeyanue.

[JBynupokceHoBble aHae3uTo-6azanbTbl: 30-06p.M-1804, 31-06p.J-4654,32-06p.M-1810, 33-06p.CK-1, 34-06p.5-628, 35-06p.6-635, 36-06p.J-4657,

37-06p.CK-10, 38-06p.CK-4, 39-06p.M-1802, 40-06p.5-634, 41-06p.J-4658;

[ABynupokceHoBble aHAe3uTbI: 42-06p.M-1801,43-06p.5-630, 44-06p.5-629, 45-06p.CK-3, 46-06p.CK-2, 47-06p.M-1800, 48-06p.J-4660.
CrpaTtudukaums BynkaHntoB. CeBepHbIn 60pT NOCTpokK, CHU3Yy-BBEpX: 34,46,45,38,23,29,31,38,27,32,44,43,20,18,9,14,1,11,28,12, 16,36,41,40,
35,48,3,25,21,24,25,8. FOxHbIN 6OpT NOCTpONKK, CHU3y-BBepX: 47,42,39,7,30,15,2,26,17,32,5,6.
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npoadormkeHne Tabnuubl 12.0.

KomnoHeHTbl | 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
Si0; 51.44| 5154] 5159 51.71 51.75| 51.96] 52.08] 52.60] 52.78] 53.26] 53.36| 53.36| 53.42| 53.48] 5571 56.10] 56.19] 56.24] 56.40
TiO, 1.09] 166] 115/ 1.08] 194 1.18] 1.00 153 108 120 1.26] 1.40] 159 099 1.09] o088 1.08 127 1.16
Al,03 17.29| 16.84| 1877 17.84] 14.13| 18.29] 17.99] 1524 19.60] 17.50| 18.04| 16.63| 16.24] 17.39] 15.91| 17.64| 1580/ 16.10] 16.41
Fe,Os 527| 568 493 429 564] 515 500 460 333 389 501 558 367 385 3.66] 236 360 324 7.02
FeO 7.00] 695 547 733 961 518 593 852 489 723 583 602 684 717 780 622 7.67] 691 221
MnO 0.17| o0.18] o014/ o017/ o022] 011] o018 o0.19] 0.0 016/ 013] 017 o0.14] o015 0.19] 0.10] 020 o0.16] 0.32
MgO 3.89| 347 428 395 362 416] 420 385 3.10| 452] 424 432] 329 409 3.10] 4.44] 292 282 3.42
CaO 9.10] 898 852 821 745 940 818 7.99] 820 7.24] 828 610/ 851 797 650 6.80] 6.37] 666 6.76
NazO 3.04] 296 317 329 3.04] 255 3.09] 319 335 338 329 292 324 314 407 317 401] 401 363
K20 0.67] o0.78] 130 1.05 143 081] 060/ 1.08] 140 0.84] 140/ 084 090 o070 093] 1.41] 112 099 1.34
P.Os 0.10 022 0.19 0.14] 022 o016 o012 020 023 031 o016 025 o016 013 009 019 008/ 015 029
H,O 0.32] — 0.64] - 0.11] 0.12[ 0.10] - 0.40] - 0.06
H.0" 0.26] - 0.78] 1.93 112 — 1.13
n.n.n. 050 050 - 0.50] 0.50] - 050 050 1.34] - 050 050 050 -- 0.50] 0094 -
SUM 99.56| 99.76] 99.51| 99.56 99.55| 99.53| 98.87| 99.49| 100.04| 100.31| 101.11] 99.64| 99.72| 99.56] 99.55| 99.71| 99.54] 99.49| 100.15

FeO'/MgO 3.02| 348 231] 283] 406 236] 248 329 254 237 244 256] 308 260 358 1.88] 3.74] 3.48 249
LI 9.00 9.00 13.00] 9.00 9.00] 9.00] 4.00 4.00 18.00] 4.00] 9.00] 13.00] 9.00] 9.00
RB 9.00] 18.00 9.00] 18.00 9.00] 18.00] 9.00 9.00 18.00/ 9.00 9.00] 18.00] 9.00 9.00
cs 9.00 9.00 9.00 9.00 9.00] 9.00] 9.00 9.00 9.00] 9.00] 900 9.00] 900/ 9.00
Vv 230.00 150.00 220.00 150.00
cO 20.00 22.00 31.00 23.00
NI 10.00 28.00 28.00 29.00| 35.00
CR 210.00 26.00 29.00 52.00
BA 170.00| 216.00 369.00| 279.00 198.00| 261.00| 198.00 188.00 243.00| 189.00| 188.00| 468.00| 171.00| 234.00
SR 333.00| 313.00 376.00| 232.00 269.00| 284.00| 310.00 390.00 282.00| 274.00] 257.00| 340.00| 268.00| 282.00
PB 1.00
MO 1.60 1.80 3.00 5.00 3.30
ZN 100.00 78.00
cu 40.00 100.00 110.00 90.00
ZR 71.00| 141.00 98.00| 169.00 104.00| 131.00| 230.00 220.00 143.00( 109.00| 86.00| 240.00] 88.00| 143.00
sC 16.00] 11.00 12.00] 20.00 17.00] 16.00] 17.00 14.00] 13.00] 18.00] 13.00] 22.00] 17.00
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KoMnoHeHTbI 40 41 42 43 44 45 46 47 48
SiO; 56.53| 56.70| 57.06| 58.03| 58.30| 58.76| 59.65| 59.70| 59.77
TiO, 0.83] 1.06| 1.20/ 1.31| 1.31] 1.31| 130/ 1.27| 1.03
Al,03 16.88| 16.56| 17.42| 16.41| 15.89| 16.08/ 15.78| 16.64| 16.02
Fe,03 295/ 286| 3.46| 3.02| 3.07| 293 287 356/ 270
FeO 6.29] 691 4.90| 6.75| 6.85| 6.54| 6.39] 4.41] 6.03
MnO 0.16/ 0.18| 0.12| o0.16] 0.16/ 0.5 0.16/ 0.08 0.16
MgO 3.84 3.30| 262| 1.87| 222/ 186 1.77| 1.80 1.92
CaO 6.90| 6.36| 6.26] 6.07| 6.11| 6.03| 563] 556 4.93
NazO 3.29| 4.05| 355 3.55| 3.24/ 3.40 350/ 3.70] 4.66
K20 1.27| 125/ 1.70| 1.61| 1.61] 1.72| 1.73] 1.90 1.60
P,Os 0.12| 0.20| 0.25/ 0.27| 030/ 0.26] 028 031 0.25
H.O 0.22| 0.10[ --- 0.46 ----
H.O" 0.12| 1.22| - 0.28) -
n.n.n. 0.50{ ---- 0.50| 050/ 0.50 050 --- 0.50
SUM 99.56| 99.77| 99.86| 99.55| 99.56| 99.54| 99.56| 99.67| 99.57

FeO'/MgO 233 287| 3.06] 5.06 4.33] 4.93] 507 4.23] 441
LI 13.00| 4.00 13.00| 13.00| 13.00| 13.00| 7.70| 23.00
RB 18.00| 13.00 17.00| 18.00/ 17.00| 17.00{ 18.00| 18.00
Cs 9.00 9.00f 9.00 9.00{ 9.00 9.00
Vv 180.00 100.00{ 100.00
co 19.00
NI 35.00| 29.00 25.00| 30.00
CR 29.00 100.00| 170.00
BA 495.00| 188.00 414.00| 432.00| 414.00| 432.00| 500.00| 315.00
SR 304.00| 360.00 258.00| 265.00 297.00| 214.00| 258.00
PB
MO 2.10 5.00
ZN 102.00{ 90.00
CuU 100.00 13.00| 17.00
ZR 100.00| 200.00 212.00| 208.00| 208.00| 223.00 201.00
sSC 18.00| 18.00 17.00| 17.00| 16.00| 17.00 18.00

npoadormkeHne Tabnuubl 12.0.

FeO*/MgO
w »

0 t

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65

Puc. 12.1 Cuctematuka nopog B. KusumeHok Ha avarpamme SI02
FeO*/MgO-SiO,
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Tabnuua 12.1.

CpeaHun xumunyecknmn coctaB nopopa B. KuanumeHok

KomnoHeHTbl | cp B cpA-B| cpA KomnoHeHTbl | cpB |[cpA-B| cpA
SiO; 50.76] 55.06] 58.75 LI 10.09 9.22| 13.78
TiO2 1.25 1.15 1.25 RB 11.29| 12.44] 17.50

Al>O3 17.67| 16.76] 16.32 Cs 8.95 9.00 9.00
Fe 03 4.78 3.97 3.09 \Y, 192.50( 183.33| 100.00
FeO 7.00 6.43 5.98 (6{0] 35.28| 24.33
MnO 0.16 0.17 0.14 NI 36.88| 32.00| 27.50
MgO 431 3.69 2.01 CR 102.83| 36.67| 135.00
CaO 8.99 7.04 5.80 BA 225.81| 262.67| 417.83
Na,O 3.02 3.52 3.66 SR 304.84| 306.33| 258.40
K20 0.85 1.08 1.70 PB 1.25
P>0Os 0.21 0.18 0.27 MO 2.66 3.35 5.00
HO" 0.25 0.17 0.28 ZN 92.80 96.00
H.O" 0.61 1.02 0.75 Cu 66.17| 100.00| 15.00
n.n.n. 0.55 0.57 0.50 ZR 114.05| 147.67| 210.40
SUM 99.60] 99.84] 99.62 SC 16.42| 16.63| 17.00
FeO'/MgO 2.65 2.79 4.44 LI 10.09 9.22| 13.78

Tabnuua 12.2.

XumMunyeckun coctaB ONIUBUHOB B
aHpe3unTo-6asanbTax
B. KusnmeHok (ob6pasey 1-4657)

1 2 cpepHee
(n=2)
S 38.01 35.57 36.79
Tl 0 0.03 0.02
AL 0 0 0.00
FE 26.51 37.17 31.84
MN 0.52 0.8 0.66
MG 36.26 26.69 31.48
CA 0.14 0.2 0.17
NA 0.02 0 0.01
K 0 0 0.00
CR 0 0.04 0.02
SUM | 10146 100.5 100.98
KonuuyectBO MoHOB B nepecueTe Ha 4 (0)
S| 0.9947 0.9949 0.9948
Tl 0.0000 0.0007 0.0004
AL 0.0000 0.0001 0.0001
FE 0.5802 0.8696 0.7249
MN 0.0114 0.0190 0.0152
MG 1.4144 1.1129 1.2637
CA 0.0040 0.0059 0.0050
NA 0.0012 0.0001 0.0007
K 0.0000 0.0000 0.0000
CR 0.0000 0.0008 0.0004
SUM 3.0059 3.0040 3.0050
FIFM 29.09 43.86 36.48
FO 70.91 56.14 63.53
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XumMunyeckmm coctaB nNnarnoknasoB B 6asanbtax B. KuammeHok (o6pasewy [-4659)

1 2 3 4 5 6 7 cpenHee | cpeaHee
(n=7) |Ju.3.(n=5)
u.3. n.s. K.3. u.3. u.3. u.3. u.3.
Sl 48.79] 47.87| 48.1] 49.47] 53.99| 4862 49.07] 49.42 49.99
Tl 0 0 0 ol o0.01 0 0 0 0
AL 32.08] 32.04] 31.91] 31.67] 28.49| 32.65| 33.17] 31.72 31.61
FE 083] 092] 093] 089 089 092] 065 0.86 0.84
MN 0 0 o o0.01 0 o] o0.01 0 0
MG 0 0 0 0 0 0 0 0 0
CA 15.58| 15.63] 15.68] 1551] 12.09] 15.97] 15.79] 15.18 14.99
NA 243 218 232 245 421 224 224] 258 2.71
K 0 0 0 0 0 0 0 0 0
CR 0 0 0 0 0 0 0 0 0
SUM| 99.71] o98.64] 98.94 100] 99.68] 100.4] 100.93] 99.76 100.14
KonuuyectBO MoHOB B nepecuyeTe Ha 8 (0
SI | 2.2426] 2.2264] 2.2314] 2.2658] 2.4520] 2.2226] 2.2251] 2.2666 | 2.2816
TI | 0.0000] 0.0000] 0.0002] 0.0000| 0.0004] 0.0000] 0.0000] 0.0001 | 0.0001
AL | 1.7381| 1.7561] 1.7449] 1.7094] 1.5251| 1.7590] 1.7730] 1.7151 | 1.7009
FE | 0.0319] 0.0357] 0.0359| 0.0341| 0.0338] 0.0350] 0.0248] 0.0330 | 0.0319
MN | 0.0000] 0.0000] 0.0000] 0.0004] 0.0001] 0.0000] 0.0003] 0.0001 | 0.0002
MG | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000 | 0.0000
CcA | 0.7675| 0.7790] 0.7792] 0.7609| 0.5885| 0.7822] 0.7669] 0.7463 | 0.7332
NA | 0.2163] 0.1965] 0.2087] 0.2173| 0.3703| 0.1982| 0.1966] 0.2291 | 0.2397
K | o0.0000] 0.0000] 0.0000| 0.0000] 0.0000] 0.0000| 0.0000] 0.0000 | 0.0000
CR | 0.0000| 0.0000] 0.0000] 0.0000| 0.0000] 0.0000] 0.0000] 0.0000 | 0.0000
SUM| 4.9964] 4.9937| 5.0003| 4.9879] 4.9702| 4.9970| 4.9867| 4.9903 | 4.9876
FIFM 100 100 100] 99.99] 99.99 100 100] 100 100
AB 21.99] 20.15| 21.12] 22.21] 38.62] 20.22] 20.41] 23.53 24.69
AN I 7801 79.85] 78.88] 77.79] 61.38] 79.78] 79.59| 76.47 75.31
ﬂpumeqal-wle. L.3.- LI,eHTpaJ'IbeIe 30HbI (ﬂp,po); n.3.- I'IpOMe)KyTOLIHbIe 30HHblI; K.3.- KpaeBbIe 30HbI.

Tabnuua 12.3.
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Tabnuual2.4.

X1UMMYeCKMM cocTaB MUKPOJIMTOB NarmoknasoB B 6asanbTax
B. KnusanmeHok (ob6paseu 1-4659)

Tabnuua 12.5.

XumMunyeckum cocrtaB MUKPOJIUTOB Niarnokna3oB

B. KnusanmeHok (o6pasey 1-4658)

1 2 3 4 5 cpenHee
(n=5)
Sl 55.05| 54.04| 54.73| 55.27| 55.08] 54.83
Tl 0.04| 0.04/ 0.03] 004 005 0.04
AL 27.64| 2856 27.85| 28.11| 2754 27.94
FE 1.38 1.39 1.41 1.27 1.36] 1.36
MN 0 0 o/ o001 003 o001
MG 0 0 0 0 0 0
CA 11.38| 11.85| 11.29] 109 11.43] 11.37
NA 437| 4.43| 443| 483 455 452
K 0 0 0 0 0 0
CR 0 0 0 0 0 0
SUM| 99386| 100.31| 99.74| 100.43| 100.04] 100.08
KonunyectBo MoHOB B nepecyete Ha 8 (0)
S| | 2.4937| 2.4455| 2.4833| 2.4880| 2.4930| 2.4807
TI | 0.0014| 0.0013| 0.0011| 0.0012| 0.0017] 0.0013
AL | 1.4756] 1.5233| 1.4895| 1.4915] 1.4692| 1.4898
FE | 0.0524| 0.0524| 0.0534| 0.0477| 0.0516] 0.0515
MN | 0.0000{ 0.0002| 0.0000| 0.0004| 0.0013| 0.0004
MG | 0.0000[ 0.0000| 0.0000| 0.0000| 0.0000] 0.0000
CA | 0.5521| 0.5744| 0.5487| 0.5256| 0.5543| 0.5510
NA | 0.3835] 0.3889] 0.3897| 0.4214] 0.3992] 0.3965
K | 0.0000| 0.0000| 0.0000| 0.0000| 0.0000] 0.0000
CR | 0.0000[ 0.0000| 0.0000[ 0.0000[ 0.0000] 0.0000
SUM | 4.9587| 4.9860| 4.9657| 4.9758| 4.9703| 4.9713
FIFM| 99.99| 99.99 100 100 100] 100
ORT 0 0 0 0 0 0
AB 40.99| 40.37| 41.53| 445 41.87] 41.85
AN 59| 59.63] 58.47| 55.5| 58.13] 58.15

1 2 3 4 5 6 cpegHee
(n=6)
Sl 5553] 56.64] 55.71] 58.7] 56.32] 58.07] 56.83
Tl o] 0.02 0.04] 0.08] o0.05 007 0.04
AL 26.74| 26.34] 27.26 25] 27.03] 252| 26.26
FE 1.18] 0.97 1.09 0.9 1.06] 0.99] 1.03
MN 0.02] 0.01] 0.01] 0.05 ol o003 0.02
MG 0.03] 0.03] 0.04f 0.02 ol o002 0.02
CA 978] 9.09] 9.63] 7.29] 949 8.03] 8.89
NA 508] 581 554 719 599 6.74] 6.06
K 0.27] 0.33 02] 039 033 038 032
CR 0.09 0 of 002] o015 o001 005
SUM | 98 72| 99.24] 99.52] 99.64| 100.42] 99.54] 99.51
KonuyectBo MoHOB B nepecyeTte Ha 8 (0)
S| | 2.5375| 2.5699| 2.5255| 2.6443| 2.5345| 2.6235| 2.5725
TI | 0.0000| 0.0008| 0.0013| 0.0026] 0.0017| 0.0023] 0.0015
AL | 1.4403| 1.4087| 1.4567| 1.3273| 1.4338] 1.3418] 1.4014
FE | 0.0452] 0.0368] 0.0414] 0.0340] 0.0401] 0.0376] 0.0392
MN | 0.0009] 0.0003] 0.0005| 0.0018] 0.0001] 0.0013] 0.0008
MG | 0.0018] 0.0019] 0.0026] 0.0014] 0.0002] 0.0017] 0.0016
CA | 0.4790| 0.4418| 0.4680| 0.3519] 0.4576] 0.3885| 0.4311
NA | 0.4499] 0.5109] 0.4869] 0.6284] 0.5229] 0.5904| 0.5316
K | 0.0155] 0.0188] 0.0113] 0.0222] 0.0190] 0.0218] 0.0181
CR | 0.0033| 0.0000| 0.0000| 0.0005| 0.0053| 0.0004| 0.0016
SUM | 4.9734] 4.9899] 4.9942]| 5.0144] 5.0152] 5.0093] 4.9994
FIFM| 96.26] 95.03] 94.19] 96.08] 99.6] 95.72| 96.15
ORT 164 194 117] 222 19| 218 184
AB 47.64] 52.59] 50.39] 62.68] 52.32 59| 54.1
AN 50.72| 45.47] 48.44] 35.1| 45.78] 38.82] 44.06
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XnMunyeckmm coctaB NNaruoknasoB B aHAE3UTO - 6asanbTax B.

KusnmeHok (obpaseu 1-4657)

Tabnuua 12.6.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 cpenHee | cpeaHee
(n=16) |u.3.(n=6)
4.3. n.s. K.3. 4.3. n.s. K.3. 4.3. n.s. K.3. U.3. K.3 4.3. n.s. K.3. 4.3. K.3
Sl 52.74| 53.84| 51.36] 52.26] 57.67| 53.56] 53.87 53.4] 57.11] 56.37| 57.25] 51.39| 57.74| 54.82] 50.75| 53.24] 54.21 52.9
Tl 0 0 0.04 0 0 0 0.02 0 0 0.01 0 0 0 0 0.1 0.02 0.01 0.02
AL 30.73| 30.33] 31.37] 30.73| 27.27 30 30.4] 30.68| 28.28] 28.82| 28.22] 31.66/ 26.91| 29.42] 31.63| 29.67] 29.76 30.66
FE 0.36 0.3 0.75 0 0.28 0.37 0.3 0.27 0.34 0.37 0.43 0.25 0 0.36 0.77 0.84 0.37 0.34
MN 0.02 0.01 0.01 0 0 0.03 0 0.02 0.02 0.47 0.02 0.04 0.69 0.02 0 0.03 0.09 0.09
MG 0.01 0 0.07 0 0.01 0.03 0 0 0 0 0.02 0.02 0 0.01 0.07 0.04 0.02 0.02
CA 12.24| 11.71| 13.39] 13.03 8.72| 11.86] 11.05 11.86 9.62] 10.47 9.31] 13.31 9.24| 10.79] 14.22| 12.12] 11.43 12.39
NA 431 4.68 3.54 3.85 5.97 4.46 4.39 4,54 5.87 5.36 5.72 3.7 5.97 4.94 3.04 4.38 4.67 411
K 0.16 0.2 0.12 0.24 0.6 0.25 0.16 0.17 0.23 0 0.3 0.13 0.27 0.21 0.09 0.22 0.21 0.13
CR 0 0 0 0.01 0.04 0.04 0 0.01 0 0 0.01 0 0 0 0 0 0.01 0
SUM | 100.57| 101.07| 100.65| 100.12| 100.56] 100.6] 100.19| 100.95| 101.47| 101.87| 101.28] 100.5| 100.82| 100.57| 100.67| 100.56] 100.78 100.65
KonuyectBo noHoB B nepecyeTe Ha 8 (0)
Sl 2.3766( 2.4095| 2.3235] 2.3659| 2.5723| 2.4104| 2.4218| 2.3932( 2.5290] 2.4940| 2.5371] 2.3235| 2.5735| 2.4572| 2.2994| 2.4049] 2.4307 2.3802
TI 0.0000( 0.0000( 0.0013] 0.0000| 0.0000| 0.0000] 0.0007| 0.0000( 0.0000] 0.0004| 0.0000] 0.0000| 0.0000| 0.0000] 0.0035( 0.0006] 0.0004 0.0008
AL 1.6320| 1.5996| 1.6728] 1.6399| 1.4333| 1.5912] 1.6106| 1.6206| 1.4758] 1.5027| 1.4740] 1.6871| 1.4135| 1.5543] 1.6889| 1.5796] 1.5735 1.6269
FE 0.0134( 0.0113| 0.0283] 0.0000| 0.0105| 0.0139] 0.0114| 0.0101| 0.0127] 0.0135| 0.0161] 0.0094| 0.0000| 0.0134] 0.0292| 0.0317] 0.0141 0.0128
MN | 0.0008| 0.0002( 0.0002] 0.0000| 0.0000| 0.0010f 0.0000| 0.0007| 0.0008] 0.0176( 0.0009] 0.0015| 0.0261| 0.0009] 0.0001| 0.0011} 0.0032 0.0033
MG | 0.0003( 0.0001| 0.0045] 0.0000| 0.0008| 0.0017] 0.0000| 0.0000( 0.0000] 0.0001| 0.0010] 0.0010| 0.0000| 0.0004] 0.0047| 0.0026] 0.0011 0.0010
CA | 0.5911| 0.5612| 0.6492] 0.6320( 0.4169| 0.5718] 0.5321| 0.5693| 0.4563] 0.4963| 0.4420] 0.6446( 0.4410| 0.5184] 0.6904| 0.5864] 0.5499 0.5978
NA | 0.3767( 0.4061| 0.3107] 0.3379| 0.5167| 0.3893| 0.3825| 0.3944( 0.5038] 0.4594| 0.4913] 0.3242| 0.5160| 0.4295] 0.2671| 0.3834] 0.4056 0.3580
K 0.0094( 0.0115| 0.0071] 0.0136| 0.0339| 0.0145] 0.0090| 0.0097( 0.0132] 0.0000| 0.0171] 0.0072| 0.0152| 0.0121] 0.0053| 0.0127] 0.0120 0.0074
CR 0.0000( 0.0000( 0.0000] 0.0004| 0.0013| 0.0014] 0.0000| 0.0003( 0.0000] 0.0000( 0.0004] 0.0000| 0.0000| 0.0000] 0.0001| 0.0000} 0.0002 0.0001
SUM | 5.0003| 4.9995| 4.9976| 4.9897| 4.9857( 4.9952] 4.9681| 4.9983| 4.9916] 4.9840| 4.9799] 4.9985| 4.9853( 4.9862] 4.9887| 5.0030] 4.9907 4.9882
F/IFM 97.53| 99.16] 86.38 0 93.04] 89.23] 99.99] 99.99] 99.99 99.2 93.9] 89.98 0 97.19] 86.06] 92.53] 82.76 78.79
AB 38.55| 41.49| 32.13] 34.35 53.4] 39.91] 41.42| 4052 51.76] 48.07 51.7] 33.22| 53.07| 44.74] 27.74] 39.02] 41.94 37.23
ORT 0.96| 1.18] 074 1.39 35| 148 097 099 136 0 1.8] 074 157 1.26] 055 1.29] 1.24 0.77
AN 60.49| 57.33] 67.13] 64.26] 43.09] 58.61] 57.61| 58.49| 46.88] 51.93 46.5] 66.04] 45.36 54 71.71) 59.69] 56.82 62.01
MprmeyaHue. U.3.- UeHTparbHble 30HbI (S4P0); N.3.- NPOMEXYTOUYHbIE 30HbI; K.3.- KpaeBble 30HbI
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XuMnyeckmm coctaB MUKPOJIMTOB NNarnoknasoB B aHAe3uTo - 6asanbtax B. KnusanmeHok (obpasey 1-4657)

1 2 3 4 5 6 7 8 9 10 cpenHee
(n=10)
Sl 52.44| 53.54| 52.61| 53.11| 53.16] 53.06| 53.79| 52.41| 53.35| 51.23| 52.87
Tl 0| 002 005 003 002 004 0.05 004 005 0.03] 0.03
AL 30.76] 29.03| 30.16| 29.35| 29.27| 29.76| 29.11| 29.99| 29.19| 30.41| 29.7
FE 092 126/ 098 087 0.96 1] 095 1.03] 092 099 0.99
MN 0.04| 0.03] 0.04 0 0/ 002 001 0 o/ 0.02/ 002
MG 0.06] 0.6/ 005/ 005 003 006 001 009 0.02] 0.08 0.06
CA 12.79| 11.53| 12.35| 11.86| 12.12| 12.07| 11.6| 12.46| 11.62| 13.1| 12.15
NA 3.80| 4.13| 422 418 408 425 448 405 442 355 413
K 0.17] 0.29] 0.23] 029 027/ 025 032 023 0.28 0.2| 0.25
CR 0.02] 0.02| 0.02 o| 003 0.04 o 0.01 ol 002 0.02
SUM| 101.09| 100.01| 100.71| 99.74| 99.94| 100.55| 100.32| 100.31| 99.85| 99.63| 100.22
KonuyectBo noHoB B nepecyete Ha 8 (0)
Sl | 2.3600| 2.4292| 2.3775| 2.4154| 2.4149| 2.3985| 2.4324| 2.3779| 2.4236| 2.3442| 2.3974
TI | 0.0001| 0.0008| 0.0016| 0.0012| 0.0008| 0.0013| 0.0016| 0.0012| 0.0016| 0.0009| 0.0011
AL | 1.6315| 1.5526| 1.6064| 1.5732| 1.5672| 1.5854| 1.5517| 1.6037| 1.5630| 1.6398| 1.5875
FE | 0.0346] 0.0478| 0.0370| 0.0332| 0.0366| 0.0377| 0.0358| 0.0391| 0.0350| 0.0377| 0.0375
MN | 0.0017| 0.0012| 0.0014| 0.0000| 0.0000| 0.0009| 0.0005| 0.0002| 0.0002| 0.0006| 0.0007
MG | 0.0042| 0.0107| 0.0036| 0.0032| 0.0020| 0.0038| 0.0008| 0.0060| 0.0015| 0.0053| 0.0041
CA | 0.6166| 0.5604| 0.5981| 0.5778| 0.5900| 0.5844| 0.5619| 0.6055| 0.5658| 0.6420| 0.5903
NA | 0.3391| 0.3634| 0.3694| 0.3684| 0.3596| 0.3722| 0.3924| 0.3567| 0.3892| 0.3150( 0.3625
K | 0.0100| 0.0166| 0.0130| 0.0169| 0.0157| 0.0146| 0.0187| 0.0134| 0.0162| 0.0118| 0.0147
CR | 0.0007| 0.0007| 0.0006| 0.0001| 0.0011| 0.0013| 0.0000| 0.0003| 0.0000| 0.0007| 0.0006
SUM | 4.9985| 4.9834| 5.0086| 4.9894| 4.9879| 5.0001| 4.9958| 5.0040| 4.9961| 4.9980| 4.9962
FIFM| 89.23| 81.67| 91.21] 91.19] 94.87| 90.76] 97.94| 86.71] 95.9| 87.76] 90.72
ORT 1.03| 177 133 176] 162 15/ 192 137 167 1.22| 152
AB 35.12| 38.64| 37.68| 38.25| 37.26] 38.33| 40.33| 36.56| 40.07| 32.51| 37.48
AN 63.85| 59.59| 60.99] 59.99| 61.12| 60.17| 57.75| 62.07| 58.25| 66.26] 61

Tabnuua 12.7.
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XuMHnyeckmm coctaB 30HaNbHbIX NIarMOKNa3oB B aHAe3unTo - 6asanbTtax B. KusammeHok (o6pasey [-4658)

1 2 3 4 5 6 7 8 cpenHee| cpeaHee
(n=8) |u.3.(n=2)
n.3. n.3. K.3. K.3. u.3. K.3. u.3. K.3
Sl 55.76| 52.25| 54.43] 56.22] 49.83| 57.23] 50.36] 56.33] 54.05 50.10
Tl 0.06] 001 0.02] 055 o/l o0.07] 0.01] 0.03] 0.09 0.01
AL 26.32| 29.15| 28.04] 27.79] 30.6| 25.84] 31.56| 28.27] 28.45 31.08
FE 13| 076 094 242 o078 1120 083 0097 1.14 0.81
MN 0.05] 0.18/ 0.05] 0.02 o/l 0.05 0.01 0| 0.05 0.01
MG 0.04] 0.08 004 029 0.06 o] 0.5 005 0.08 0.06
CA 953| 12.43| 11.27] 9.21] 1399 857 14.47| 9.98] 11.18 14.23
NA 554/ 401 506 574 322 6.13 29| 5.44] 476 3.06
K 0.29] 009 014 023 006 027 0.08 02| 017 0.07
CR 0.04 0 0 o] 0.04 0 0 o] o0.01 0.02
SUM| 9893 98.96| 99.99] 102.47] 98.58] 99.28] 100.27| 101.27] 99.97 99.43
KonuyectBo noHoB B nepecyete Ha 8 (0)
SI | 2.5467| 2.3995| 2.4682| 2.4924| 2.3082| 2.5934| 2.2934| 2.5081| 24512 | 2.3008
TI | 0.0022| 0.0003| 0.0006| 0.0182] 0.0000| 0.0024| 0.0005| 0.0010] 0.0032 | 0.0003
AL 1.4168| 1.5776| 1.4987| 1.4523] 1.6706| 1.3803] 1.6935| 1.4838| 15217 | 1.6821
FE | 0.0495| 0.0290| 0.0357| 0.0898] 0.0304| 0.0424] 0.0316| 0.0362| 0.0431 | 0.0310
MN | 0.0019| 0.0071| 0.0018| 0.0007| 0.0000{ 0.0019] 0.0004| 0.0000| 0.0017 | 0.0002
MG | 0.0030| 0.0053| 0.0025| 0.0190| 0.0043| 0.0002| 0.0036| 0.0032| g.00s1 | 0.0040
CA | 0.4665| 0.6116] 0.5475| 0.4376] 0.6943| 0.4161] 0.7060| 0.4760| o5445 | 0.7002
NA | 0.4910| 0.3569| 0.4452]| 0.4936| 0.2894| 0.5389| 0.2564| 0.4699| 04177 | 0.2729
K 0.0169| 0.0050( 0.0080] 0.0129| 0.0033| 0.0157| 0.0046| 0.0116] 0.0098 | 0.0040
CR | 0.0015| 0.0000[ 0.0000| 0.0000| 0.0015| 0.0000] 0.0000| 0.0000| ¢ ooo4 | 0.0008
SUM | 4.9960| 4.9923| 5.0082| 5.0165| 5.0020| 4.9913| 4.9900| 4.9898| 4 9983 | 4.9960
FIFM| 9427 84.6] 93.39 82.5 87.5| 99.43] 89.89] 91.88] 90.43 88.70
ORT 1.73| 052 0.8 1.36] 034 162] o047 1.21] 1.01 0.41
AB 50.39| 36.66] 44.49] 52.28] 29.32| 55.52| 26.52| 49.08] 43.03 27.92
AN 47.88| 62.82| 54.71] 46.35] 70.34| 42.87] 73.01] 49.71] 55.96 71.68
ﬂpumeqal-me. L.3.- LeHTpalibHbl€ 30HbI (Fl,El,pO); MN.3.- NPOMEXYTOYHbIE€ 30HbI; K.3.- KpaeBbl€ 30HbI.

Tabnuua 12.8.
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Tabnuua 12.9.

XUMMYECKMN COCTaB KNMHONMUPOKCEHOB B aHAE3UTO - baszanbTax
B. KnusanmeHok (obpaseu 1-4657)

Tabnuua 12.10.

XuMunyecknn coctaB MUKPOSITOB

KITMHONMNPOKCEHOB B. KusnmeHok

(ob6pasey 1-4657)

1 2 3 4 5 6 7 8 cpenHee
(n=8)
Sl 50.09| 49.59| 50.79| 49.65| 49.55| 48.87| 50.57| 50.23] 49.92
Tl 0.89| 0.82| 0.58 08| 1.03] 097 078/ 0.76] 0.83
AL 418 5.09] 347 463 492 548/ 3.68] 345 4.36
FE 1041 9.71| 10.46 96| 10.11| 9.77| 11.77|] 11.48| 10.41
MN 0.39] 0.27| 0.39] 0.34 0/l 024 041 038 03
MG 14.16| 13.7| 1459 1454 13.73| 13.95| 14.88| 15.27] 14.35
CA 18.55| 19.96| 18.48| 19.35| 18.78| 19.63| 17.16| 17.2] 18.64
NA 0.07| 0.08] 0.05| 0.06| 019 015/ 0.04] 0.05] 0.09
K 0 0 0 0 0 0 0 0 0
CR o/ 001 002 001 o001 o 0.1 ol o001
SUMI 9g8.74| 99.23| 98.83| 98.98] 98.32] 99.06| 99.3] 98.82] 98.91
KonuyecTBO MoHOB B nepecyeTe Ha 6 (0)
S| | 1.8903| 1.8635| 1.9132| 1.8681| 1.8747| 1.8415| 1.9007| 1.8973| 1.8812
TI | 0.0252] 0.0231| 0.0163| 0.0228| 0.0293| 0.0275| 0.0222| 0.0216] 0.0235
AL | 0.1861] 0.2253| 0.1540| 0.2053| 0.2195| 0.2432| 0.1628| 0.1535] 0.1937
FE | 0.3284| 0.3052] 0.3294| 0.3020] 0.3200] 0.3079| 0.3699] 0.3626] 0.3282
MN | 0.0123] 0.0085| 0.0124] 0.0107| 0.0000| 0.0078| 0.0132] 0.0120] 0.0096
MG | 0.7964| 0.7676| 0.8193| 0.8152| 0.7742| 0.7835| 0.8339| 0.8597| 0.8062
CA | 0.7501| 0.8039] 0.7459| 0.7800| 0.7615| 0.7927| 0.6912| 0.6960] 0.7527
NA | 0.0049| 0.0060| 0.0035| 0.0040| 0.0137| 0.0106| 0.0030| 0.0037] 0.0062
K | 0.0000{ 0.0000] 0.0000] 0.0000] 0.0000[ 0.0000] 0.0000| 0.0000] 0.0000
CR | 0.0000| 0.0004| 0.0007| 0.0003| 0.0001| 0.0000] 0.0002| 0.0000] 0.0002
SUM | 3.9937| 4.0035| 3.9947| 4.0084| 3.9930| 4.0147| 3.9971| 4.0064]| 4.0014
FIFM 20.2| 28.45| 28.68| 27.03| 29.25| 28.21| 30.73| 29.66] 28.9
WO | 40.01| 42.83] 39.37| 41.11| 41.03| 42.07| 36.48| 36.28] 39.9
EN 42.48| 40.9| 43.24| 42.97| 41.72| 4158 44| 4482 42.71
FS 17.52| 16.26] 17.39| 15.92| 17.25| 16.34| 19.552] 189 17.39

1 2 3 4 cpenHee
(n=4)
Sl 50.31] 54.32] 52.67] 50.3] 51.9
Tl 0.79] 0.19 06] 0.73] 058
AL 386] 0.75] 3.06] 331 275
FE 11.11] 9.71] 13.02] 1158 11.36
MN 0.39 04 059 043 045
MG 13.87] 15.67] 145| 1451 14.64
CA 18.57] 19.18] 14.09] 17.66] 17.38
NA 0.22 0.13] o0.26] 0.04 0.16
K ol 0.02] 029 002 o008
CR o o001 o001 ol o001
SUM| 99.12| 100.38] 99.09] 98.58] 99.29
Konun4yectBO MoHOB B nepecyeTe Ha 6 (0)
SI | 1.8982| 2.0024] 1.9728| 1.9079] 1.9453
TI | 0.0223| 0.0054] 0.0169] 0.0207| 0.0163
AL | 0.1718| 0.0328] 0.1349] 0.1478] 0.1218
FE | 0.3505] 0.2992] 0.4079] 0.3672] 0.3562
MN | 0.0124] 0.0123] 0.0188] 0.0137] 0.0143
MG | 0.7798] 0.8608] 0.8095] 0.8205] 0.8177
cA | 0.7507| 0.7575| 0.5653] 0.7176] 0.6978
NA | 0.0159] 0.0092] 0.0187| 0.0032] 0.0118
K | 0.0000] 0.0010] 0.0140] 0.0009] 0.0040
CR [ 0.0000] 0.0002] 0.0002] 0.0000] 0.0001
SUM | 4.0016] 3.9808| 3.9590| 3.9995| 3.9852
F/IFM| 31.01] 25.79] 33.51] 30.92] 30.31
WO | 39.91] 39.51] 31.71] 37.66] 37.2
EN 4146 44.89| 4541 43.06] 43.71
FS 18.63] 15.6] 22.88] 19.27] 191
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Tabnuua 12.11.

XnMunyecku coctaB KIIMHONMPOKCEHOB B
6asanbTax B. KusanmeHok (o6pasey 1-4659)

XUMUYECKMIN COCTaB LeHTPasribHON 30Hbl 30HaJbHbIX
KJIMHOMUPOKCEHOB B aHAe3nTo-6asanbTrax

Tabnuuya 12.12.

B. KusanmeHok (o6pasey 1-4658)

1 2 3 4 cpenHee
(n=4)
Sl 50.94| 49.61| 52.38| 49.57| 50.63
Tl 06| 1.08 05| 1.08] 0.82
AL 1.89 48| 125 4.05 3
FE 16.93| 15.62| 15.11| 13.91] 15.39
MN 0.48| 0.39 04| 034 04
MG | 16.15| 15.39| 16.36| 15.53| 15.86
CA 11.89| 12.76| 14.57| 14.97] 13.55
NA 0 0 0 0 0
K 0 0 0 0 0
CR 0 0 0 0 0
SUM| o9g.88| 99.65| 100.57| 99.45] 99.64
KonuyecTBO MoHOB B nepecyeTe Ha 6 (0)
S| | 1.9407| 1.8681| 1.9556| 1.8702| 1.9087
TI | 0.0172| 0.0307| 0.0142| 0.0306] 0.0232
AL | 0.0849| 0.2130] 0.0552| 0.1801] 0.1333
FE | 0.5394| 0.4919| 0.4718] 0.4390] 0.4855
MN | 0.0154] 0.0124] 0.0126] 0.0109] 0.0128
MG | 0.9169| 0.8636| 0.9103| 0.8731] 0.8910
CA | 0.4853| 0.5150] 0.5829| 0.6051] 0.5471
NA | 0.0000| 0.0000] 0.0000] 0.0000] 0.0000
K | 0.0000{ 0.0000] 0.0000] 0.0000] 0.0000
CR | 0.0000| 0.0000[ 0.0000[ 0.0000] 0.0000
SUM | 3.9998| 3.9947| 4.0026| 4.0090| 4.0015
FIFM| 37.04] 36.29| 34.14| 33.46| 35.23
WO 25| 2753| 29.67| 31.56| 28.44
EN 47.22| 46.17| 46.32| 4554 46.31
FS 27.78| 26.3| 24.01] 229] 2525

1 2 3 4 5 6 7 cpeaHee
(n=7)
Sl 52.7] 51.47] 50.28] 5158 51.36] 50.47] 51.07] 51.28
Tl 0.33] 0.49 06] 048] 062] 0.73 0.5] 0.54
AL 1.51 2.36 3.41 23] 3.15] 3.48 2.48] 2.67
FE 12.09] 951 1051 96] 9.91] 13.05] 9.78] 10.64
MN 051] 032] 043] 034 029 054 039 04
MG 17.54] 14.95] 14.63] 15.09] 14.71] 15.17] 14.73] 15.26
CA 1555 20.01] 19.34] 19.99] 20.07] 16.32] 19.34] 18.66
NA 004 0.07] o032] o005 008 024 004 o0.12
K 0 0 0 0 0 0 0 0
CR 0 ol o005 002] o002 0 ol oo01
SUM| 100.27] 99.18] 99.57] 99.45| 100.21 100] 98.33] 99.57
KonuuyectBO noHoB B nepecyeTte Ha 6 (0)
SI | 1.9527| 1.9318] 1.8908| 1.9313| 1.9107| 1.8939] 1.9330] 1.9206
TI | 0.0091] 0.0138] 0.0171] 0.0135| 0.0173| 0.0207| 0.0144] 0.0151
AL | 0.0658] 0.1044] 0.1510] 0.1014] 0.1382] 0.1540] 0.1107] 0.1179
FE | 0.3746] 0.2985] 0.3306] 0.3007| 0.3083] 0.4094] 0.3096] 0.3331
MN | 0.0161] 0.0102] 0.0137] 0.0108] 0.0091] 0.0171] 0.0125] 0.0128
MG | 0.9686] 0.8364] 0.8202] 0.8421] 0.8155] 0.8484] 0.8311] 0.8518
CA | 0.6172] 0.8048] 0.7795| 0.8020] 0.8000| 0.6561| 0.7845] 0.7492
NA | 0.0025] 0.0047] 0.0234] 0.0035| 0.0058] 0.0172] 0.0030] 0.0086
K [ 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
CR | 0.0000] 0.0000] 0.0014] 0.0005] 0.0006] 0.0000] 0.0000] 0.0004
sum | 4.0066] 4.0046] 4.0277] 4.0058] 4.0055] 4.0168] 3.9988] 4.0094
FIFM| 2789 26.3] 28.73] 26.31] 27.43] 32555 27.14] 28.05
WO | 31.48] 41.49] 40.38] 41.24] 4159 34.28] 40.75| 38.74
EN 4941 4312 42.49] 433| 42.39] 44.33] 43.17] 44.03
FS 19.11] 15.39] 17.13] 15.46] 16.03] 21.39] 16.08] 17.23
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XuMHnyecknm coctaB 30HaNbHbIX KITMHOMUPOKCEHOB B aHAe3nTo-6a3anbTtax B. KuaumeHok (obpaseu 1-4658) Tabnuua 12.13.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 cpenHee
(n=19)
u.3. n.s. K.3. |kaemka| u.3. n.s. K.3. u.3. n.s. K.3. u.3. n.s. K.3. u.3. n.s. K.3. u.3. K.3. u.3.
Sl 52.7] 51.97| 52.79( 51.93] 51.47 51.9] 51.97] 50.28( 51.72| 50.76] 51.58| 51.63 51.2] 51.36| 49.47( 51.12] 50.47| 51.72] 51.07] 51.43
T 0.33 0.48 0.31 0.47 0.49 0.43 0.48 0.6 0.46 0.55 0.48 0.49 0.66 0.62 0.92 0.47 0.73 0.37 0.5] 0.52

AL 1.51 2.22 1.79 1.18 2.36 2.26 1.14 3.41 2.52 1.4 2.3 2.72 2.99 3.15 4.3 1.12 3.48 0.89 2.48] 2.27

FE 12.09] 11.49 10.8] 15.83 9.51 9.44| 16.73] 10.51] 10.31| 15.44 9.6 9.84| 12.68 9.91| 11.49| 17.78] 13.05[ 19.32 9.78] 124

MN 0.51 0.4 0.53 0.55 0.32 0.25 0.68 0.43 0.36 0.57 0.34 0.39 0.52 0.29 0.42 0.67 0.54 0.68 0.39] 0.47

MG 17.54| 15.51] 16.17 13.09] 14.95| 14.99| 14.26] 14.63| 15.19| 13.49] 15.09| 14.96| 14.58] 14.71| 14.15] 13.45| 15.17 12.7] 14.73] 14.7

CA 15.55| 18.19| 18.09| 17.32] 20.01] 20.09] 15.01] 19.34 19.4| 17.16] 19.99| 19.72( 18.07] 20.07| 19.06| 15.06] 16.32 14.75] 19.34] 18.03

NA 0.04 0.03 0.07 0.3 0.07 0.07 0.06 0.32 0.21 0.35 0.05 0 0.06 0.08 0.13 0.05 0.24 0.22 0.04f 0.13
K 0 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0.02 0 0 0 0 0
CR 0 0 0 0 0 0 0.05 0.05 0 0 0.02 0 0.01 0.02 0.08 0 0 0.01 0] 0.01

SUM| 100.23| 100.26| 100.48| 100.37] 99.11] 99.36| 100.27 99.2] 99.96/ 99.37] 99.38| 99.75| 100.7] 100.11] 99.81| 99.67] 99.76| 100.43] 98.29] 99.82
KonuyectBo noHoB B nepecueTe Ha 6 (0)

Sl | 1.9527| 1.9347( 1.9523| 1.9631] 1.9318| 1.9406| 1.9649] 1.8908| 1.9256| 1.9393| 1.9313| 1.9266| 1.9094] 1.9107| 1.8593| 1.9586] 1.8939| 1.9732] 1.9330] 1.9311

TI ] 0.0091| 0.0136( 0.0085| 0.0133] 0.0138| 0.0121| 0.0136] 0.0171| 0.0127| 0.0158| 0.0135| 0.0137| 0.0184] 0.0173| 0.0261| 0.0134| 0.0207| 0.0107]| 0.0144] 0.0146

AL | 0.0658| 0.0973| 0.0780| 0.0527] 0.1044| 0.0994| 0.0508] 0.1510( 0.1106| 0.0631] 0.1014| 0.1196| 0.1312] 0.1382| 0.1904( 0.0507] 0.1540| 0.0399] 0.1107| 0.1005

FE | 0.3746( 0.3576| 0.3341| 0.5004| 0.2985| 0.2951| 0.5290] 0.3306| 0.3212| 0.4934] 0.3007| 0.3072| 0.3955| 0.3083| 0.3613| 0.5697] 0.4094( 0.6165] 0.3096{ 0.3901

MN ] 0.0161| 0.0126| 0.0165| 0.0177] 0.0102| 0.0078| 0.0219] 0.0137( 0.0115| 0.0184| 0.0108| 0.0124( 0.0163| 0.0091( 0.0132| 0.0218] 0.0171| 0.0218] 0.0125] 0.0148

MG | 0.9686| 0.8604( 0.8913| 0.7375] 0.8364| 0.8354| 0.8035] 0.8202| 0.8430| 0.7680] 0.8421| 0.8320| 0.8106] 0.8155| 0.7927| 0.7683| 0.8484| 0.7224] 0.8311] 0.8225

CA | 0.6172| 0.7257( 0.7170| 0.7015] 0.8048| 0.8048| 0.6081] 0.7795| 0.7741| 0.7023] 0.8020| 0.7885| 0.7223] 0.8000| 0.7677| 0.6182] 0.6561| 0.6028| 0.7845| 0.7251

NA ] 0.0025| 0.0020| 0.0049| 0.0222] 0.0047| 0.0050( 0.0043] 0.0234| 0.0154( 0.0259] 0.0035( 0.0000| 0.0045] 0.0058| 0.0092| 0.0040] 0.0172| 0.0166] 0.0030] 0.0092

K 0.0000( 0.0004| 0.0000| 0.0000f 0.0000| 0.0000( 0.0000f] 0.0000| 0.0000( 0.0000f 0.0000| 0.0000{ 0.0000] 0.0000| 0.0010( 0.0000] 0.0000| 0.0000] 0.0000) 0.0001

CR | 0.0000| 0.0000( 0.0000| 0.0000f 0.0000( 0.0000| 0.0015] 0.0014| 0.0000( 0.0001] 0.0005| 0.0000| 0.0003] 0.0006| 0.0025| 0.0000] 0.0000| 0.0004| 0.0000] 0.0004
SUM| 4.0041| 4.0019| 3.9977| 3.9862| 3.9999( 3.9952| 3.9918] 4.0029( 3.9987| 4.0003| 4.0018| 4.0000| 4.0037] 3.9991| 4.0107| 4.0007| 3.9996| 3.9873] 3.9958| 3.9988

FIFM| 27.89]| 29.36| 27.27| 40.42 26.3 26.1 39.7] 28.73] 27.59| 39.12] 26.31] 26.97( 32.79] 27.43| 31.31| 42.58] 32.55| 46.04] 27.14] 31.87

WO 31.48| 37.33] 36.91| 36.17] 41.49| 41.58| 31.34] 40.38] 39.94( 35.76] 41.24 40.9] 37.45] 41.59| 39.95 31.6] 34.28| 31.05| 40.75] 37.43

EN 49.41| 44.27| 45.89| 38.03] 43.12| 43.17 41.4] 42.49| 43.49| 39.11 43.3| 43.16| 42.04] 42.39| 41.25| 39.28] 44.33 37.2] 43.17] 42.45

FS 19.11 18.4 17.2 25.8] 15.39] 15.25| 27.26) 17.13] 16.57| 25.13] 15.46] 15.94| 20.51] 16.03 18.8) 29.12) 21.39] 31.75] 16.08] 20.12

MpumeyaHwue. L.3.- LeHTpanbHble 30HbI (4P0); N.3.- NPOMEXYTOUHbIE 30HbI; K.3.- KDAeBbIE 30HbI.
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Tabnuua 12.14.

XumMunyecknmn coctaB cybKanbLeBbIX aBrMTOB B
aHpge3unTo-6asanbTtax B. KusumeHok (obpaseu 1-4658)

XnmMunyeckumn coctaB MUKPONIUTOB

KNMHoNupokceHoB B. KusumeHok (o6paseu 1-4658)

Tabnuya 12.15.

1 2 3 4 cpegHee
(n=4)
Sl 51.35| 52.65| 50.77| 51.17| 51.49
Tl 0.46/ 0.21] 0.34] 0.35] 0.34
AL 1.08 0.75 1] 1.04] o0.97
FE 22.44| 23.28| 23.86| 23.85] 23.36
MN 0.78] 0.84| 081 0.8] o081
MG 14.96| 18.24| 14.88] 12.55| 15.16
CA 8.98 46| 885 1052] 8.24
NA 0.03| 0.01| 0.02| 0.03] 0.02
K 0 0 0 0 0
CR 0 ol 002 0070 002
SUM| 100.08| 100.58| 100.55| 100.38] 100.4
KonuuyectBo noHoB B nepecueTe Ha 6 (0)
S| | 1.9665| 1.9839| 1.9506| 1.9754] 1.9691
TI | 0.0132| 0.0058| 0.0098| 0.0101] 0.0097
AL | 0.0487| 0.0332| 0.0452| 0.0475] 0.0437
FE | 0.7187| 0.7334| 0.7667| 0.7701] 0.7472
MN | 0.0253] 0.0269| 0.0263| 0.0263| 0.0262
MG | 0.8539] 1.0245| 0.8524| 0.7223] 0.8633
CA | 0.3686| 0.1855| 0.3642| 0.4351] 0.3384
NA | 0.0023| 0.0009| 0.0018| 0.0019] 0.0017
K | 0.0000| 0.0000| 0.0000| 0.0000] 0.0000
CR | 0.0000| 0.0000[ 0.0007| 0.0020] 0.0007
SUM | 3.9972| 3.9941| 4.0177| 3.9907| 3.9999
FIFM 457\ 41.72| 47.35] 51.6| 46.59
WO | 1899 955 18.36| 2257 17.37
EN 43.99| 52.72| 42.98| 37.47| 44.29
FS 37.02| 37.74| 38.66| 39.95| 38.34

1 2 3 4 5 6 7 8 cpegHee
(n=8)
SI 51.27] 51.74] 52.6] 51.11] 48.91] 51.64] 52.06] 51.16] 51.31
Tl 057 051] 069 048] 104 046] 058 048] 0.6
AL 144 123 117 132 471 124 119 087 1.65
FE 16.49] 18.26] 18.43] 16.72] 12.99] 16.98] 16.79] 20.29] 17.12
MN 062] 067 066 066 0.48 06] 054 078 0.63
MG 13.09] 1353 14.17] 12.75] 13.8] 14.26] 12.86] 12.89] 13.42
CA 16.31] 14.35] 1456 16.28] 17.55| 14.72] 16.46] 13.56] 15.47
NA 028] 0.12] 0.5 006 0220 022] 023 028 0.18
K 0 0 0 0 0 0 0 0 0
CR 0.02 ol o006 o001 0 0 0 o o0.01
SUM | 100.09| 100.41| 102.39] 99.39] 99.7| 100.12] 100.71] 100.31] 100.39
KonuyectBo noHoB B nepecyete Ha 6 (0)
SI | 1.9526] 1.9659| 1.9586| 1.9615| 1.8507| 1.9594| 1.9694| 1.9651| 1.9479
TI | 0.0163] 0.0145] 0.0194] 0.0138] 0.0295] 0.0132] 0.0164] 0.0137] 0.0171
AL | 0.0648| 0.0551| 0.0513| 0.0597| 0.2099| 0.0556| 0.0529| 0.0394| 0.0736
FE | 0.5251] 0.5802] 0.5738] 0.5366] 0.4110] 0.5388] 0.5310] 0.6518] 0.5435
MN | 0.0201] 0.0216] 0.0208] 0.0213] 0.0154] 0.0193] 0.0171] 0.0254] 0.0201
MG | 0.7431] 0.7660] 0.7866] 0.7297] 0.7786] 0.8067| 0.7252] 0.7377] 0.7592
CA | 0.6655] 0.5842] 0.5810] 0.6695] 0.7117] 0.5983] 0.6671] 0.5581] 0.6294
NA | 0.0204] 0.0092| 0.0039] 0.0044| 0.0161| 0.0164| 0.0168] 0.0206] 0.0135
K | o0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
CR | 0.0006| 0.0000] 0.0019] 0.0003| 0.0000] 0.0000| 0.0000] 0.0000] 0.0004
SUM | 4.0085] 3.9967| 3.9973| 3.9968| 4.0229] 4.0077| 3.9959| 4.0118] 4.0047
FIFM 414 43.1] 42.18| 42.38] 34.55| 40.04] 42.27| 46.91] 416
WO | 34.42] 30.26] 29.93] 3458 37.43] 30.78] 34.68] 28.65] 32.59
EN 38.43] 39.68] 40.52] 37.69] 40.95] 415] 37.71] 37.88] 39.3
FS 27.15| 30.06] 29.56| 27.72| 21.62] 27.72] 27.61] 33.47] 28.11

162



XuMnyeckmm coctaB KITMHONMUPOKCEHOB B aHAe3uTax B. KusaumeHok (o6paseu 1-4660)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Sl 51.54| 51.14| 51.04f 50.09[ 49.96/ 50.37 50.25| 51.28| 51.59| 51.05| 51.01] 50.85| 51.72 50.96 50.4] 50.69| 51.47
Tl 0.78 0.69 0.72 0.95 1.09 0.94 0.84 0.75 0.77 0.67 0.85 1.24 0.94 0.77 0.87 0.95 0.67
AL 3.43 3.2 3.15 3.94 4.2 3.49 3.42 3.31 3.03 2.85 3.64 4.23 4.28 2.8 3.74 3.64 2.95
FE 12.24| 11.13| 12.15[ 13.06/ 12.71] 11.56| 12.86] 11.65| 13.14| 15.02( 11.61| 13.06| 12.97] 13.23] 11.91] 1249 1256
MN 0.47 0.43 0.46 0.47 0.58 0.47 1.13 0.46 0.51 0.53 0.45 0.42 0.49 0.52 0.42 0.47 0.52
MG 15.39( 14.44| 1438 14.33| 14.41] 14.29] 13.38] 15.09| 14.89| 1292 14.65( 11.34 13.28] 13.03] 13.01] 13.89] 14.34
CA 16.42| 17.38] 16.87( 15.18 15.5| 17.45] 17.63 16.9] 15.87 15.9 17.4 16.3] 16.64| 17.86] 18.92| 17.38| 16.59
NA 0.05 0.2 0.06 0.07 0.09 0.05 0.33 0.23 0.05 0.07 0.06 0.41 0.49 0.18 0.25 0.1 0.06
K 0.04 0.02 0.02 0.06 0.04 0.03 0.08 0.06 0.02 0.05 0.02 0.35 0.08 0.04 0.05 0.05 0.03
CR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SUM 100.36[ 98.63| 98.85] 98.15| 98.58| 98.65| 99.92f 99.73[ 99.87( 99.06/ 99.69 98.2] 100.89| 99.39| 99.57| 99.66] 99.19
KonuyectBo noHoB B nepecueTe Ha 6 (0)

Sl 1.9141( 1.9299( 1.9278| 1.9068( 1.8935| 1.9073| 1.8997( 1.9168( 1.9300( 1.9443| 1.9085( 1.9393( 1.9175( 1.9313| 1.9024( 1.9063| 1.9383
TI 0.0218| 0.0194| 0.0204| 0.0272| 0.0309| 0.0268| 0.0238| 0.0210| 0.0215| 0.0192| 0.0240| 0.0356| 0.0263| 0.0220| 0.0246| 0.0268| 0.0190
AL 0.1502| 0.1421| 0.1402| 0.1766| 0.1877| 0.1558| 0.1522| 0.1458| 0.1337( 0.1277( 0.1604( 0.1903| 0.1871| 0.1251| 0.1662| 0.1613]| 0.1310
FE | 0.3801| 0.3512| 0.3838| 0.4157| 0.4028| 0.3661| 0.4066| 0.3642| 0.4110| 0.4785| 0.3632| 0.4166| 0.4021| 0.4195| 0.3758| 0.3929| 0.3955
MN | 0.0146| 0.0138| 0.0146| 0.0152| 0.0186] 0.0151| 0.0363| 0.0147( 0.0163( 0.0171| 0.0142( 0.0135| 0.0154| 0.0168| 0.0135| 0.0150| 0.0165
MG | 0.8519| 0.8124| 0.8097| 0.8131| 0.8142| 0.8065| 0.7537| 0.8404| 0.8304| 0.7336( 0.8170| 0.6449| 0.7337| 0.7363| 0.7321| 0.7785| 0.8051
CA | 0.6535| 0.7028| 0.6828| 0.6190| 0.6295| 0.7081| 0.7142| 0.6767| 0.6362| 0.6487| 0.6976| 0.6661| 0.6609| 0.7254| 0.7651| 0.7004| 0.6693
NA | 0.0037( 0.0147| 0.0041| 0.0051| 0.0067| 0.0033]| 0.0240| 0.0166| 0.0039( 0.0050( 0.0040( 0.0300( 0.0354| 0.0135| 0.0181| 0.0077| 0.0040
K 0.0019| 0.0011| 0.0010| 0.0030| 0.0021| 0.0015| 0.0039| 0.0029| 0.0009| 0.0025| 0.0010| 0.0170| 0.0038| 0.0021| 0.0023| 0.0025| 0.0012
CR | 0.0000| 0.0000| 0.0000{ 0.0000{ 0.0000{ 0.0000{ 0.0000( 0.0000{ 0.0000{ 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000{ 0.0000{ 0.0000
SUM| 3.9918| 3.9874( 3.9844( 3.9817( 3.9860( 3.9905| 4.0144| 3.9991| 3.9839| 3.9766( 3.9899| 3.9533( 3.9822( 3.9920( 4.0001| 3.9914| 3.9799
FIFM 30.85| 30.18] 32.16f 33.83 33.1] 31.22] 35.04| 30.23| 33.11f 39.48 30.77| 39.24 35.4] 36.29] 33.92| 33.54| 32.94
WO 34.66] 37.65| 36.39 33.5| 34.09] 37.65 38.1] 35.97| 33.88] 34.86/ 37.15| 38.56| 36.79| 38.56| 40.85| 37.42| 35.79
EN 45.18| 43.53] 43.15 44 44,11 42.88| 40.21| 44.67| 44.23] 39.42| 4351 37.33 40.84( 39.14( 39.09 41.59| 43.06
FS 20.16| 18.82] 20.46 22.5| 21.82] 19.47| 21.69| 19.36] 21.89| 25.72| 19.34] 24.11| 22.38 22.3| 20.06] 20.99| 21.15

Tabnuua 12.16.
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18 19 20 21 22 23 24 25 26 27 | cpennee
(n=27)
Sl 49.82] 51.16] 50.35] 49.69] 50.98] 50.27] 50.81] 50.02] 50.7] 51.73] 50.78
Tl 1.25] 068 0.79 1] o.68 1.08] 086 0771 0.8 0.6] 0.85
AL 435 3.07 36] 365 3551 369 3221 3.01 371 253 347
FE 13.88] 11.98] 1155 1335] 119] 1299] 12.88] 1568] 11.93] 13.67] 12.71
MN 052] 047 o045 049 o047 o047] 047] o057 047 047] 051
MG 13.08| 14.94] 13.98] 13.13] 14.4] 1354] 1487 138] 14.47] 1458 13.99
CA 16.94] 165] 17.47] 16.74] 15.83] 16.7] 15.83] 14.37] 16.79] 1557] 16.63
NA 0.07] o0.06] 0071 o006] o026] o0.12] o006 o004 0070 005 0.13
K 0.03] 003] o003 o004 o006 003 004 003 003 0.03] 0.05
CR 0 0 0 0 0 0 0 0 0 ol 0.00
SUMI 9904] o889 98.29] o98.15| 98.13] 9889 99.04] 9820 99.04] 9923 99.12
KonuuectBo noHoB B nepecyeTe Ha 6 (0)
SI | 1.8802] 1.9280] 1.9128] 1.9049] 1.9320| 1.9070| 1.9178] 1.9221] 1.9098] 1.9503| 19177
TI | 0.0356] 0.0193] 0.0225| 0.0288] 0.0193| 0.0308] 0.0244] 0.0223] 0.0249] 0.0170| @ 0243
AL | 0.1934| 0.1362| 0.1613| 0.1649] 0.1588] 0.1650] 0.1434] 0.1362| 0.1642] 0.1125| 0.1544
FE | 0.4379] 0.3776] 0.3669] 0.4279] 0.3770] 0.4120] 0.4065] 0.5040] 0.3759] 0.4309] (4016
MN | 0.0166] 0.0149] 0.0144] 0.0160| 0.0151| 0.0152] 0.0149| 0.0187] 0.0150] 0.0150] 0.0162
MG | 0.7358] 0.8392] 0.7919] 0.7504] 0.8134] 0.7658] 0.8363] 0.7903| 0.8125] 0.8194] ¢ 7877
CA | 0.6849] 0.6662] 0.7109] 0.6875| 0.6427] 0.6789] 0.6400] 0.5916] 0.6778] 0.6287| (6728
NA | 0.0049| 0.0047| 0.0049] 0.0044] 0.0191] 0.0085]| 0.0041] 0.0031] 0.0050] 0.0040| 0.0097
K 0.0014] 0.0016] 0.0014] 0.0022] 0.0028] 0.0015] 0.0017| 0.0016] 0.0014] 0.0012] 0.0025
CR | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000| 0.0000| 0.0000] 0.0000| 0.0000] ¢ 0000
SUM | 3.9907| 3.9877| 3.9870| 3.9870] 3.9802| 3.9847| 3.9891| 3.9899| 3.9865| 3.9790| 3 ggg9
FIFM| 37.31] 31.03] 31.66] 36.32] 31.67] 34.98] 32.71] 38.94] 31.63] 34.47] 33.78
WO 36.85] 35.38] 38.02] 36.85] 35.06] 36.56] 33.99] 31.37] 36.32] 33.46] 36.14
EN 39.59] 44571 42.35] 4022 44371 4125 44.42] 41.9] 4354] 43.61] 42.29
FS 2356| 20.05] 19.62] 22.094] 2057 22.19] 2156 26.72] 20.14] 22.93] 2157

npogosmkeHne Tabn. 12.16.
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Tabnuua 12.17.

XuMun4yeckmn coctaB MUKPOJSIUTOB NMUKOHUTA B
aHpge3nTo-6asanbTtax B. KusumeHok (obpaseu 1-4658)

1 2 3 4 cpegHee
(n=4)
Sl 52.61| 52.51| 53.92| 56.19] 53.81
Tl 0.27] 0.23] 0.04 04| o0.24
AL 0.41| 0.55 06| 294 113
FE 24.94| 22.94| 2183 17.81] 21.88
MN 09| 0.64 1.2 0.59] 0.83
MG 18.32| 19.27| 22.4| 17.39] 19.35
CA 36| 313 062 663 35
NA 0.02 0 o o0.17] 0.05
K 0 0 ol 0.09] 0.02
CR 0 0 0 0 0
SUM| 101.07| 99.27| 100.61| 102.21] 100.79
KonuyectBo noHoB B nepecyete Ha 6 (0)
S| | 1.9835| 1.9920| 1.9935| 2.0210] 1.9975
TI | 0.0077| 0.0066| 0.0011| 0.0108] 0.0066
AL | 0.0181] 0.0247| 0.0264| 0.1245| 0.0484
FE | 0.7863| 0.7279| 0.6750| 0.5357] 0.6812
MN | 0.0288| 0.0207| 0.0375| 0.0180| 0.0263
MG | 1.0294] 1.0899| 1.2342| 0.9323] 1.0715
CA | 0.1454| 0.1272| 0.0244| 0.2556] 0.1382
NA | 0.0012| 0.0000| 0.0003| 0.0118] 0.0033
K | 0.0000| 0.0000| 0.0000| 0.0043] 0.0011
CR | 0.0000[ 0.0000{ 0.0000[ 0.0000] 0.0000
SUM | 4.0004| 3.9890| 3.9924| 3.9140| 3.9740
FIFM| 43.31| 40.04| 35.36| 36.49] 38.8
WO 741 654 1.26| 14.83] 751
EN 52.49| 56.04| 63.83] 54.09| 56.61
FS 40.1| 37.42| 34.91| 31.08] 35.88

Tabnuuya 12.18.

XnmMunyeckm coctaB OpTONMPOKCEHOB B
aHpe3uTo-6asanbtax B. KusmmeHok (o6pasey 1-4657)

1 2 3 cpegHee
(n=3)
Sl 54.44 54.26 50.12 52.94
Tl 0.14 0.21 0.78 0.38
AL 1.11 1.13 3.84 2.03
FE 17.83 15.63 10.17 14.54
MN 0.63 0.49 0.39 0.5
MG | 25.46 25.7 14.16 21.77
CA 1.51 2.04 18.86 7.47
NA 0.02 0 0.23 0.08
K 0 0 0 0
CR 0.05 0.01 0.01 0.02
SUMY 101.19 | 99.47 98.56 99.74
KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl | 1.9659 | 1.9753 | 1.8963 1.9458
TI | 0.0039 | 0.0056 | 0.0222 0.0106
AL | 0.0472 | 0.0485 | 0.1711 0.0889
FE | 05386 | 0.4758 | 0.3218 0.4454
MN | 0.0191 | 0.0152 | 0.0125 0.0156
MG | 1.3705 | 1.3944 | 0.7987 1.1879
CA | 0.0584 | 0.0795 | 0.7646 0.3008
NA | 0.0017 | 0.0000 | 0.0166 0.0061
K 0.0000 | 0.0000 | 0.0000 0.0000
CR | 0.0015 | 0.0003 | 0.0003 0.0007
suMm | 4.0068 | 3.9946 | 4.0041 4.0018
FIFM| 28.21 25.44 28.72 27.46
WO 2.97 4.08 40.56 15.87
EN | 69.66 71.52 42.37 61.18
FS | 2737 24.4 17.07 22.95
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Tabnuua 12.19.

XumMunyecknn coctaB MUKPOSITOB

OPTOMUPOKCEHOB B aHAE3UTO-

6asanbTtax B. KusanmeHok (o6pasey 1-4657)

1 2 3 4 5 cpenHee
(n=5)
Sl 53.61| 52.54| 54.1| 54.2| 54.61] 53.81
Tl 0.25| 0.33] 0.8/ 018/ 0.22] 0.23
AL 17| 198 093] 102 135 1.4
FE 22.91| 1754 16.05| 17.23| 16.73] 18.09
MN 0.76] 0.49| 0.46| 0.61| 055 0.57
MG 19.52| 23.77| 25.45| 24.48| 25.16] 23.68
CA 215 1.94| 164 176 1.95 1.89
NA 0.04| 0.01 o/ o0.01 o o0.01
K 0.09 0 0 0 ol 002
CR 0.02] 0.1 0 0 o] o0.01
SUMI 101.05] 98.61] 98.81| 99.49| 100.57] 99.71
KonuyectBo noHoB B nepecyete Ha 6 (0)
S| | 1.9865| 1.9500| 1.9838| 1.9856| 1.9741| 1.9760
TI | 0.0069| 0.0091| 0.0049| 0.0048| 0.0060] 0.0063
AL | 0.0744] 0.0864| 0.0401| 0.0441] 0.0574] 0.0605
FE | 0.7100] 0.5445| 0.4924| 0.5278| 0.5059] 0.5561
MN | 0.0238] 0.0153| 0.0144] 0.0188] 0.0169] 0.0178
MG | 1.0781| 1.3148| 1.3911| 1.3367| 1.3555] 1.2952
CA | 0.0855| 0.0770| 0.0643| 0.0692| 0.0755] 0.0743
NA | 0.0027| 0.0007| 0.0003| 0.0008| 0.0000] 0.0009
K | 0.0041| 0.0000| 0.0000| 0.0000| 0.0000] 0.0008
CR | 0.0005| 0.0002| 0.0000{ 0.0000[ 0.0000] 0.0001
SUM | 3.9725| 3.9980| 3.9913| 3.9878| 3.9913| 3.9882
FIFM| 39.71| 29.28| 26.14| 28.31| 27.18] 30.12
WO 456| 3.98 33| 358 39| 3.86
EN 5754 67.9] 71.42| 69.12] 69.98] 67.19

Tabnuua 12.20.

Xumunyeckumn cocrtas
cy6GKanbLeBbiX aBrMToB
B aHae3unTax B. KuanmeHok (1-4660)

Tabnuua 12.21.

XUMMYeCKMN cocTaB OPTONMUPOKCEHOB
B aHpae3uTax B. KusmmeHok
(obpasey 1-4660)

1
Sl 54.39
Tl 0.62
AL 2.01
FE 19.47
MN 1.26
MG 12.57
CA 11.15
NA 0.39
K 0.36
CR 0

SUM 102.22

B nepec4eTe Ha 6 (0)

Sl 2.0157
Tl 0.0172
AL 0.0876
FE 0.6033
MN 0.0396
MG 0.6944
CA 0.4430
NA 0.0278

K 0.0169
CR 0.0000

SUM 3.9455

FIFM 46.49
WO 25.45
EN 39.89

1 2 3 4 cpeaHee
(n=4)
SI 51.21] 5099 509] 51.93] 51.26
Tl 069 0.73] 0.97] 043 o071
AL 2.65 2.62 3.15 1.76] 2.55
FE 16.02| 14.93| 16.46| 15.27| 15.67
MN 058] 0.64 053] 054 057
MG | 1521] 14.46] 14.01] 15.36] 14.76
CA 1255 13.97] 13.87] 12.93] 13.33
NA 0.04] 0.06] 0.06] 0.01] 0.04
K 0.04, 0.03] 003 o0.05 0.04
CR 0 0 0 0 0
SUM| 9g9o| 9843 99.98] 98.28] 98.92
Konun4yecTBO MOHOB B nepecyeTte
Ha 6 (0)
SI | 1.9419| 1.9444| 1.9224] 1.9767] 1.9464
TI | 0.0197| 0.0208] 0.0276] 0.0122] 0.0201
AL | 0.1185] 0.1177] 0.1403| 0.0789] 0.1139
FE | 0.5080| 0.4762] 0.5199| 0.4861| 0.4976
MN | 0.0185] 0.0207] 0.0168| 0.0174] 0.0184
MG | 0.8598| 0.8221| 0.7887| 0.8712] 0.8355
CA | o.5100] 0.5709] 0.5614| 0.5275] 0.5425
NA | 0.0033| 0.0044] 0.0041] 0.0008] 0.0032
K | 0.0022] 0.0016] 0.0015] 0.0024] 0.0019
CR | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
SuM| 3.9819] 3.9788| 3.9827| 3.9732] 3.9792
FIFM| 37.14] 36.68] 39.73] 35.81] 37.34
WO | 27.16] 3055 30.02] 27.99] 28.93
EN 4579 43.98] 42.18] 46.22| 4454
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LFs |

37.9] 2812 2528

273 26.12] 2894 |

Fs|

34.66|

XuMnyeckmm coctaB NMKOHUTOB B aHAe3uTax B. KusaumeHok (o6paseu 1-4660)

| FS | 27.05] 25.47]

27.8] 2579 2653

1 2 3 4 5 6 7 8 9 10 11 12 cpenHee
(n=12)
Sl 52.69| 53.35| 59.05| 52.89| 53.08] 51.04] 53.67| 53.01| 54.58| 52.7| 53.74| 53.44] 53.60
Tl 0.23] 032 005 027/ 033 068 027] 039 018 016/ 032 0.19] 0.28
AL 0.42| 0.83| 2564 1.3 1.08) 227/ 0.84] 157/ 0.78/ 0.61 1.48| 0.74] 3.13
FE 23.17| 2597 1.12 22| 22.53| 18.98| 15.86| 25.03| 17.53| 24.49| 20.68 23] 20.03
MN 0.89| 094 001 o078 075 071 069 094 068 0091 0.8/ 0.84] 0.75
MG 19.28| 14.83| 0.06| 17.54| 14.49| 13.58 18.3| 15.51| 21.93 17.4| 16.39] 18.87] 15.68
CA 24| 539 8.16] 431 7.84] 12.55 91| 425 4.09] 3.05 6.57] 3.01] 5.89
NA 0 0 6.28 0 0 0.04 0 0.01 0 0 0.02 o] 0.53
K 0.03] 006/ 081 015 004 004 003 007, 005 003 044 0.04] 0.15
CR 0 0 0 0 0 0 0 0| 0.02 0 0 o] 0.00
SUM| 99.11| 101.69| 101.18| 99.24| 100.14| 99.89| 98.76| 100.78| 99.84| 99.35| 100.44| 100.13| 100.05
KonuyectBo noHoB B nepecyete Ha 6 (0)
SI | 2.0019] 2.0123| 1.9696| 2.0035| 2.0147| 1.9464| 2.0111| 2.0023| 2.0071| 2.0119| 2.0114| 2.0066] 1.9999
TI | 0.0064| 0.0092| 0.0012| 0.0076| 0.0095| 0.0195| 0.0076| 0.0110| 0.0049| 0.0045| 0.0089| 0.0053| 0.0080
AL | 0.0189| 0.0367| 1.0080| 0.0581| 0.0485| 0.1021| 0.0370| 0.0700| 0.0338| 0.0272| 0.0651| 0.0328] 0.1282
FE | 0.7362| 0.8192| 0.0311| 0.6969| 0.7152| 0.6054| 0.4969| 0.7906| 0.5390| 0.7817| 0.6473| 0.7223| 0.6318
MN | 0.0286| 0.0300{ 0.0002| 0.0249| 0.0241| 0.0230| 0.0218| 0.0302| 0.0211| 0.0294| 0.0254| 0.0267| 0.0238
MG | 1.0920| 0.8335| 0.0032| 0.9904| 0.8197| 0.7717| 1.0223| 0.8731| 1.2022| 0.9899| 0.9144| 1.0559| 0.8807
CA | 0.0976] 0.2177| 0.2916( 0.1748| 0.3189| 0.5126| 0.3653| 0.1720| 0.1610| 0.1248| 0.2634| 0.1211| 0.2351
NA | 0.0000| 0.0000| 0.4062| 0.0000| 0.0001| 0.0029| 0.0000| 0.0009| 0.0000| 0.0000| 0.0018| 0.0000| 0.0343
K 0.0013| 0.0027| 0.0343| 0.0071| 0.0021| 0.0021| 0.0014| 0.0036| 0.0022| 0.0014| 0.0209| 0.0020| 0.0068
CR | 0.0000{ 0.0000{ 0.0000| 0.0000{ 0.0000| 0.0000| 0.0000{ 0.0000{ 0.0005| 0.0000| 0.0000{ 0.0000| 0.0000
SUM | 3.9829| 3.9613| 3.7454| 3.9633| 3.9528| 3.9857| 3.9634| 3.9537| 3.9718| 3.9708| 3.9586| 3.9727| 3.9485
FIFM| 40.27| 4957 90.7| 41.3| 46.6| 43.96| 32.71| 4752 30.96| 44.12| 41.45| 40.62| 45.82
WO 5.07| 11.64| 89.47| 9.39 17.2| 27.13| 19.38| 9.37| 8.46| 658 14.43| 6.37] 18.71
EN 56.7| 44.56| 0.98| 53.18| 44.22| 40.84| 54.25| 4756| 63.2| 522| 50.1| 55.6] 46.95
FS 38.23| 43.8| 955/ 37.43| 38.58| 32.03| 26.37] 43.07| 28.34] 41.22| 35.47| 38.03] 34.34

Tabnuua 12.22.
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XuMHnyeckmm coctaB 30HaNbHbIX MMPOKCEHOB U OJIMBUHOB B aHAe3nTo-6asanbTta B. KusanmeHok (obpaseu 1-4657)

Tabnuua 12.23.

npodorkeHne tTabn. 12.23.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Pig(w) | Opx(k) | CPx(u) | CPx(k) | CPx(u) [ CPx(k) | CPx(1) | CPx(k) | CPx(u) | CPx(k) | Opx(u) | Opx CPx (0] Opx CPx Ol(w) | Ol()
Sl 53.92| 54.45| 50.09| 50.36] 49.59| 51.3] 50.8| 49.66] 49.65| 53.26] 54.26| 52.49] 49.55|] 38.01] 50.12| 48.87] 35.57] 50.81
Tl 004 014 o089 079 082 084 058 0.9 08/ 0.32] 021 029 1.03 o] o078 0971 003 029
AL 06] 111 418 415 509 374 347 459 463 133 113 238] 4.92 0] 384 548 o] 0.82
FE 21.83] 17.84] 1041 9.88] 9.71| 10.32|] 10.46| 11.02 9.6] 10.92] 15.63| 16.76] 10.11] 26.51] 10.17] 9.77] 37.17] 22.73
MN 12| 063 039 038 o027/ 071 039 038 034/ 048 049 0.63 o] 052] 039 0.24 0.8] 0.8
MG 22.4| 2546 14.16| 1451 137 13.97| 1459 14.42| 1454 153| 257 2425 13.73] 36.26] 14.16] 13.95] 26.69] 19.63
CA 0.62| 151] 18.55| 1857 19.96| 19.47| 18.48| 18.11] 19.35| 17.98] 2.04| 1.78] 18.78] 0.14] 18.86] 19.63 02] 2.98
NA o 002 o007 006 008 009 005 009 006 0.03 0 o] 019] 0.02] o023 015 0] 0.04
K 0 0 o 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CR ol 0.05 0 0] 0.01 of 0.02 001 o0.01] 003 001 0.04 0.01 0] o0.01 o] 0.04 0.01
SUM | 100.61| 101.21] 98.74| 98.71] 99.23| 100.44] 98.84| 99.18] 98.98| 99.65| 99.47| 98.62] 98.32] 101.46] 98.56] 99.06] 100.5] 98.19
19 20 21
CPx CPx Ol(k)
Sl 50.57] 50.24] 52.49
Tl 0.78 0.76 0.55
AL 368] 345 228
FE 11.77] 11.48 15.5
MN 0.41] 0.38] 0.63
MG 14.88] 15.27] 18.81
CA 17.16 17.2| 877
NA 0.04] 0.05] 0.03
K 0 0 0
CR 0.01 0 0
SUM 90.3] 98.83] 99.06
MpumeyaHwme. U.- LeHTpanbHble 30HbI (SAPO);K.- KpaeBble 30HbI.
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Tabnuua 12.24.

X1UMMYECKMN cocTaB PoroBbix 0OMaHOK B
aHpge3unTo-6asanbTtax B. KusaumeHok (obpaseu 1-4657)

Tabnuuya 12.25.

XumMmnuyecknm coctaB MarHeTUTOB B aHAe3UTO-0a3anbTax
HWXHUX rOPU3OoHTOB B. KuammeHok (o6pasew, I-4657)

1 2 3 cpegHee
(n=3)
Sl 51.95| 48.47| 52.87 51.10
Tl 0.95 1.16 0.3 0.80
AL 7.32 4.5 1.14 4.32
FE 11.82 95/ 18.28 13.20
MN 0.5 0.38 0.7 0.53
MG 13.99| 16.14| 23.97 18.03
CA 12.01| 16.98 1.67 10.22
NA 1.06 0.33 0.01 0.47
K 0.03 0 0 0.01
CR 0 0.02 0 0.01
OH 2.13 2.05 2.1 2.09
SUM| 101.76] 99.53| 101.04 100.78

KonunyectBo MOHOB B nepecy

eTe Ha 23 (0)

KonuuyecTtBO MOHOB B
nepecyete Ha 32 (0)

Sl 7.3151| 7.0782( 7.5243 7.3059
TI 0.1002( 0.1273| 0.0319 0.0865
AL 1.2147|( 0.7752| 0.1909 0.7269
FE 1.3916| 1.1602| 2.1751 1.5756
MN 0.0598| 0.0472| 0.0847 0.0639
MG 2.9362 3.5130{ 5.0853 3.8448
CA 1.8116| 2.6562| 0.2550 1.5743
NA 0.2905( 0.0922| 0.0025 0.1284
K 0.0060( 0.0000{ 0.0000 0.0020
CR 0.0000( 0.0023| 0.0000 0.0008
OH 1.0000| 1.0000( 1.0000 1.0000
SUM | 16.1257| 16.4518| 16.3497 16.3091
FIFM| 3215 24.83] 29.96 28.98

S 0.0140
TI 2.5960
AL 0.6569
FE2 9.7859
FE3 10.1065
MN 0.1087
MG 0.7088
CA 0.0063
NA 0.0018
K 0.0000
CR 0.0162
SUM 24.0011
FIFM 93.25

1 1
Sli 0.05 MgCr204 0.1
Tl 11.78 MgAI204 411
AL 1.9 Fe304 57.26
FE2 39.94 MgFe204 4.66
FE3 45.84 Fe2TiO4 32.51
MN 0.44 MnFe204 1.36
MG 1.62
CA 0.02
NA 0
K 0
CR 0.07
SUM 101.66
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MpumeyaHue. 1,2,3 — poroBasi obmMaHka
Tabnuua 12.26.

XumMunyeckun coctaB BYJIKAHUYECKOro CTeKna
B BMAE BKINOYEHUN B KpUcTanax nnarmoknasoB
B. KnuanmeHok (ob6pasey 1-4658)

1 2 3 cpeaHee
(n=3)
SI 62.64 61.93 61.99 62.19
Tl 0.05 0.02 0 0.02
AL 22.85 23.57 22.98 23.13
FE 0.98 0.72 1.03 0.91
MN 0 0.05 0.07 0.04
MG 0.05 0.07 0.13 0.08
CA 4.69 5.56 5.75 5.33
NA 7.73 7.49 7.08 7.43
K 1.09 0.97 1.14 1.07
CR 0.04 0.04 0.02 0.03
SUM | 100.12 100.42 100.19 100.24
KonuyectBo noHoB B nepecyeTe Ha 8 (0)
Sl 2.7858 2.7497 2.7628 2.7661
Tl 0.0016 0.0007 0.0000 0.0008
AL 1.1977 1.2332 1.2072 1.2127
FE 0.0365 0.0267 0.0386 0.0339
MN 0.0000 0.0017 0.0025 0.0014
MG | 0.0030 0.0047 0.0087 0.0055
CA 0.2234 0.2643 0.2743 0.2540
NA 0.6662 0.6447 0.6121 0.6410
K 0.0618 0.0550 0.0648 0.0605
CR 0.0013 0.0015 0.0006 0.0011
SuM | 4.9773 4.9822 4.9716 4.9770
FIFM|  92.28 85 81.55 86.28
ORT 6.49 5.7 6.81 6.33
AB 70.02 66.88 64.35 67.08
AN 23.48 27.42 28.84 26.58

Tabnuuya 12.27.

X1MM4yeckuit coctaB BYJNIKaHUYECKOro cTekna

B aHAe3uTo-6a3anbTtax B. KnuammeHok

(o6pasey 1-4658)

1 2 cpenHee
(n=2)
Sl 73.62 80.41 77.02
Tl 0.2 0.22 0.21
AL 15.36 12.61 13.99
FE 0.91 0.81 0.86
MN 0.03 0 0.02
MG 0.03 0 0.02
CA 0.73 0.68 0.71
NA 6.86 5.4 6.13
K 2.25 1.48 1.87
CR 0 0 0
SUM | 99.99 101.61 100.8
KonuuectBo noHoB B nepecueTte Ha 8 (0)
Sl 3.1938 3.3675 3.2807
Tl 0.0065 0.0069 0.0067
AL 0.7855 0.6224 0.7040
FE 0.0331 0.0283 0.0307
MN 0.0012 0.0001 0.0007
MG 0.0018 0.0000 0.0009
CA 0.0341 0.0304 0.0323
NA 0.5770 0.4387 0.5079
K 0.1247 0.0788 0.1018
CR 0.0001 0.0000 0.0001
SUM | 4.7578 45731 4.6655
FIFM 94.71 100 97.36
ORT 16.95 14.38 15.67
AB 78.42 80.07 79.25
AN 4.63 5.54 5.09
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Tabnuua 12.28.

Xumunyeckum cocrtaB (Bec,%) n cogepxxaHme HEKOTOPbIX MUKPO3NeMeHTOoB (r/T) B nopoaax BB

. Kusumernok u KusumeH

B. KnusammeHok B. Knusumen
KomMmnoHeHTbI |J-4650 |J-4660 (J-4661 [J-1800 (J-1803 [J-4662 |J-4665 |J-4664 |J-4667 (J-1840 [J-1821 (J-1828 |J-1832 |J-1846
SiO; 52.78| 59.77| 49.95| 59.70| 49.90] 53.90| 61.30| 55.34| 62.12 57.36| 58.92| 55.14| 63.48| 63.66
FeO 7.89 8.73| 10.62 1.62( 10.89 8.37 6.05 8.24 5.83 7.54 7.02 8.41 5.15 5.26
MgO 3.10 1.92 3.46 1.80 4.38 4.82 2.90 4.38 2.66 3.98 3.44 4.56 2.18 2.48
CaO 8.30 4.93 9.72 5.56 9.00 8.28 5.46 7.52 5.20 6.04 6.08 7.76 4.90 5.16
K20 1.40 1.60 0.82 1.90 0.94 1.35 1.55 1.30 1.75 1.38 1.60 1.29 1.82 1.97
Rb 32.00( 18.00 9.00/ 30.00{ 11.00f 18.00f 29.00( 18.00f 33.00/ 35.00/ 26.00{ 17.00| 36.00( 35.00
Li 3.40 6.00 4.00 7.70 7.90 8.80| 13.20 9.00] 15.60| 16.70| 12.60 9.50( 16.50| 16.20
Sr 367.00( 250.00| 400.00| 258.00| 400.00] 330.00| 350.00( 367.00( 300.00| 308.00| 358.00| 300.00| 330.00| 305.00
Ba 275.00( 312.00| 188.00| 500.00| 312.00] 505.00| 662.00( 500.00( 750.00| 775.00| 625.00| 462.00| 812.00 750.00
Ce 16.30| 26.90| 16.40| 29.60| 14.40] 15.80( 20.10{ 18.30| 23.10| 21.70| 18.60| 16.90| 20.30( 19.60
Yb 2.41 3.82 2.04 4.88 2.65 2.49 1.84 2.07 1.95 1.98 2.07 2.08 1.69 1.84
Th 0.46 0.60 0.32 1.00 0.40 1.04 1.90 1.06 2.42 2.54 1.78 0.98 1.86 2.86
U 0.59 0.83 0.45 1.18 0.42 0.82 1.12 0.74 1.37 1.35 0.96 0.82 1.28 1.34
Hf 3.05 5.04 2.75 6.03 1.85 2.71 2.90 2.23 3.63 3.12 3.10 2.76 3.23 3.15
Ta 0.30 0.46 0.26 0.41 0.12 0.21 0.28 0.20 0.29 0.23 0.28 0.20 0.30 0.36
\% 165.00| 100.00| 165.00| 100.00( 230.00] 170.00( 83.00| 170.00| 100.00| 85.00| 167.00( 150.00( 83.00| 85.00
Cr 162.00| 170.00/ 75.00{ 100.00{ 78.00] 135.00( 175.00| 25.00| 150.00| 188.00| 125.00| 138.00( 225.00 3.00
Ni 34.00 3.00 5.70 2.50 3.00] 28.00| 43.00 3.001 34.00| 37.00( 11.00{ 28.00f 43.00 2.50
Zn 78.00f 90.00( 78.00| 102.00| 88.00] 80.00|{ 65.00f 75.00( 70.00[{ 60.00f 68.00] 80.00] 60.00] 65.00
Cu 73.00f 17.00( 53.00f 13.00f 20.00] 27.00{ 13.00| 26.00( 12.00 3.00 5.00] 19.00 8.00 4.00
K/Rb 363.00( 737.00| 738.00| 633.00| 709.00] 622.00| 443.00( 599.00( 440.00| 327.00| 510.00| 629.00| 419.00| 467.00
Ba/Sr 0.75 1.25 0.47 1.94 0.78 1.53 1.89 1.36 2.50 2.52 1.75 1.54 2.46 2.46
Th/U 0.78 0.72 0.71 0.85 0.95 1.27 1.70 1.43 1.77 1.88 1.85 1.20 1.45 2.13

MpnmeyaHue. AHanNM3bl BbinosniHeHbl B OUITM CO PAH (ucn. HO.M.IMy3aHkoB)
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KoHueHTpauua P33 B nopoaax B.KusumeHok (r/T)

Tabnuua 12.29.

Puc. 12.2 XapakTep pacnpegenenns P30 B 6a3anbtax, aHoe3nto-6asanstax u aHgeantax B.KnsmmeHok

Ne oGp. nopoaa La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
1 J-4661 GaszanbT 6.3 12.5 1.7 8.4 2.7 1.0 6.8 0.6 35 0.8 21 0.3 1.6 2.5
2 CK-10 a-6 6.2 13.8 1.6 7.4 2.4 0.9 3.4 0.6 3.6 0.9 2.6 0.4 2.6 4.3
3 b-634 a-6 9.5 18.0 1.8 8.1 2.4 0.8 3.0 0.5 3.0 0.6 1.9 0.3 1.8 2.9
4 M-1801 aHgesut 13.3 31.2 3.7 16.3 4.7 1.7 6.5 1.0 6.3 1.4 4.3 0.6 3.8 6.5
5 B-630 aHgesut 13.3 28.3 3.8 17.4 5.9 1.9 7.8 1.2 7.5 1.7 4.9 0.8 4.6 8.0
6 B-629 aHgesut 15.0 30.2 3.8 17.4 5.7 1.7 7.3 1.2 6.9 1.6 4.7 0.7 4.2 6.5
7 CK-3 aHgesut 16.0 29.6 3.5 15.1 4.7 1.5 5.9 1.0 6.0 1.4 2.2 0.6 5.7 7.8
8 | M-1800 aHaesuT 17.2 26.0 4.2 19.0 55 1.9 7.8 1.3 7.9 1.8 35 0.9 4.9 8.8
9 J-4660 aHgesut 12.2 234 2.9 13.3 4.2 1.4 5.9 0.9 5.7 1.3 3.7 0.6 3.4 6.1
100
—0O—1- J-4661
—{1—2- CK-10
—1+—3- b-634
- ——4- M-1801
s
g:- ——5- B-630
3 —A—6- 5-629
X
X 10 |——7-CK-3
§:— —24x— 8- M-1800
g ——9- J-4660
T T T T T T T T T T T T 1
la Cée Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
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13. By.IIKaH KOMapOBa. Koopauuatsr 55°05 c.ur., 160°58” B.1. Bricota 2576 M. JIeHCTBYIOUIH CTPAaTOBY/IKAH MAHTHITHO-KOPOBOTO

nutanus. CocTaB MPOAYKTOB U3BEPIKEHUH TUIArMOKIIAa30BbIe 0a3albThl, aH/1€3UTO-0a3aIbTHI M aHIe3UTHI | THTA.

Xumunyeckun coctas nopopg B. Komaposa (no gaHHbIM T.Yypukosomn)

KomnoHeH | KOM-14 | KOM-02/2 | KOM-08 | cpeanee A-b | KOM-09 KOM-05 | KOM-03 | KOM-11/2 |cpeaHee A
T
Sio2 53.50 53.70 56.800 54.667 58.80 59.90 60.70 61.00 60.10
Tio2 0.81 0.75 0.92 0.827 0.86 0.85 0.85 0.82 0.85
Al203 17.84 16.00 17.14 16.993 17.01 17.01 16.86 16.48 16.84
Fe203 3.19 1.86 3.99 3.013 2.45 1.81 1.79 2.19 2.06
FeO 6.24 6.48 4.32 5.680 4.77 5.22 5.01 443 4.86
MnO 0.2 0.2 0.2 0.173 0.1 0.2 0.1 0.1 0.14
MgO 5.36 7.33 3.66 5.450 3.45 3.19 3.08 2.82 3.14
CaO 9.33 9.36 7.21 8.633 7.01 6.82 6.63 6.24 6.68
Na20 2.83 2.55 3.03 2.803 3.25 3.30 3.30 3.42 3.32
K20 0.56 0.80 1.03 0.797 117 1.28 1.35 1.40 1.30
P205 0.12 0.12 0.13 0.123 0.13 0.13 0.14 0.14 0.14
LOI 0.36 0.70 151 0.857 0.34 0.41 0.55 0.32 0.41
SUM 100.32 99.82 99.91 100.017 99.38 100.07 100.40 99.40 99.81
FeO'/MgO 1.70 111 2.16 1.658 2.02 2.15 2.15 2.27 2.15
Li 7.90 6.80 7.350
Be 0.29 0.34 0.315
Sc 30.00 35.00 26.00 30.333 24.00 26.00 23.00 20.00 23.25
\% 269.00 246.00 244.00 253.000 205.00 210.00 197.00 171.00 195.75
Cr 11.00 309.00 11.00 110.333 20.00 24.00 22.00 16.00 20.50
Co 36.00 33.00 20.00 29.667 18.00 17.00 17.00 21.00 18.25
Ni 24.00 89.00 56.500 3.00 3.00
Zn 84.00 75.00 81.00 80.000 78.00 74.00 73.00 72.00 74.25
Ga 17.00 15.00 18.00 16.667 17.00 16.00 16.00 17.00 16.50
Rb 9.48 15.26 27.00 17.247 27.00 33.00 39.00 36.00 33.75
Sr 247.00 219.00 253.00 239.667 246.00 249.00 241.00 235.00 242.75
Y 21.09 27.21 26.00 24.768 28.00 29.00 28.00 33.00 29.50
Zr 71.00 86.00 106.00 87.667 127.00 132.00 140.00 147.00 136.50

Tabnuua 13.0.
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Nb 1.70 2.00 4.00] 2.567 5.00 6.00 4.00 5.00 5.00|
npogomxkenne Tadu. 13.0.
Kommnonent | KOM-14 | KOM- | KOM-08 |cpennee A-B| KOM-09 | KOM-05 | KOM-03 | KOM- |cpeaHee A
02/2 11/2
Cs 0.55 0.97 0.760
Ba 174.00 234.00 286.00 231.333 340.00 364.00 359.00 366.00 357.25
La 454 3.83 4.185
Ce 10.41 9.79 10.100 5 ah 5 " ;
HOEe3UTOo-0asanbTbl B. KOMapos Il Tnn
;:1 ;gg 1(1)22 ;:gg 4.5 A AHgesuTtbl B. Komapos Il Tun
Sm 2.78 2.53 2.655 4
Eu 0.83 0.72 0.775
Gd 2.88 3.01 2.945
Tb 0.49 0.42 0.455 o
Dy 2.98 2.79 2.885 2
Ho 0.63 0.63 0.630 5
Er 212 2.00 2.060 e
Tm 0.32 0.31 0.315
Yb 2.02 1.80 1.910
Lu 0.30 0.30 0.300
Hf 1.93 211 2.020
Ta 0.08 0.07 0.075
Tl 0.08 0.11 0.095 0 : : ‘ ‘ ‘ ‘ ‘
Pb 1.75 2.08 1.915 49.00 51.00 53.00 55.00 57.00 59.00 61.00 63.00 65.00
Th 052 0.84 0.680 Puc. 13.1 Cucrtematuka nopog B. KomapoBa Ha guarpamme FeO*/MgO-SI102 Sio2
U 0.27 0.42 0.345
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La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er m Yb Lu
Puc. 13.2 XapakTtep pacnpeneneHusa P33 B nopogax B. Komaposa
KoHueHTpaumsa P33 B nopogax B.KomapoBa Tabnuua 13.1.
nopona Ne o6p. La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er ™™ Yb Lu

A-b KOM-14 4.54 10.41 1.40 8.98 2.78 0.83 2.88 0.49 2.98 0.63 2.12 0.32 2.02 0.30
A-b KOM-02/2 3.83 9.79 1.69 10.86 2.53 0.72 3.01 0.42 2.79 0.63 2.00 0.31 1.80 0.30

cpennee A-b 4.185 10.100 1.545 9.920 2.655 0.775 2.945 0.455 2.885 0.630 2.060 0.315 1.910 0.300
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14. By.mcaH KpOHOHKaH COIIKA. Koopauuarst 54°44” ¢.1m., 160°43 B.1. Beicora 3528 m. JleiicTBYONMIA CTPATOBYIKAH MAHTHIHOTO
nutanus. CocTaB MPOTYKTOB M3BEPKEHUH: IIIIATHOKIIa3-0JMBUHOBBIEC 0a3a1bThI M IUTArMOKJIA30BhIE JIBYIMPOKCEHOBBIC aHAE3UTHI | THIIa.

Xumunyeckum coctaB nopopa B. KpoHoukas conka

KomMnoHeHTbI 1 2 3 4 5 6 cpeaHee 7
(n=6)
SiO2 48.39| 49.74| 50.41| 50.47| 51.19| 52.68] 50.90 58.48
TiO, 0.88 1.05 1.19 1.31] 0.65| 1.23] 1.09 0.80
Al>O3 17.15( 19.61| 19.57| 17.52| 17.47| 19.99] 18.83 17.24
Fe203 2.68 4.39 5.01 5.59| 4.99| 2.79] 4.55 3.05
FeO 6.95 6.68 4.70 5.74| 4.46| 5.81] 5.48 4.88
MnO 0.19 0.13 0.16 0.17] 0.16( 0.13] 0.15 0.17
MgO 7.84 4.77 5.30 5.08| 5.06| 4.24] 4.89 3.02
CaO 11.29( 10.56] 10.00| 10.41| 11.18| 9.74] 10.38 6.92
Na,O 2.23 2.54 2.88 2.86| 3.53| 2.38] 2.84 4.69
K20 0.43 0.39 0.42 0.42| 0.53| 044] 044 0.70
H20 0.06 0.13 0.26 0.24] 0.11f 0.17] o0.18 0.09
H,O" 0.21 0.13 0.50 0.33( 0.18/ 0.11} 0.25 0.15
SUM 98.30| 100.12( 100.40| 100.14| 99.51| 99.71] 99.98 100.19
FeO'/MgO 1.19 2.23 1.74 212 1771 1.96] 1.96 2.52

MNpumeuanue. nnarnoknasosble 6a3anbThl
1-3, 6-06p. 409, 411, 422, 464;

ONMMBUHOBbLIe 6a3anbTbl - 4-5-00p. 423,439;
rMnepcTeHOBbIM aHAe3uT: 7-06p. 537.

Tabnuua 14.0.

0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64

Puc. 14.1 CuctemaTtuka nopog B. KpoHoukas conka Ha guarpamme FeO*/MgO-SiO,
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15. By.mcaH KpaﬂleHHHHI/IKOBa. Koopauuatsl 10%Ho# Bepimusl 54°37” c.mr., 160°36” B.1. Beicora 1857 M. IloTyxumii BysikaH,
MaHTHIHOTO uTaHus. CocTaB MPOIYKTOB N3BEP)KEHNH  TIJIarHOKIa30BbIe 0a3abThl, aHAE3UTHI | THIA U TAIUTHI.

Xumunyecknmn coctaB aHae3nToB B. KpalwleHMHHUKoOBA *)

KomnoHeHTbl| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
SiO2 53.06| 53.64(54.18| 55.70| 56.34| 56.45| 57.02|58.50[ 58.52 59.20| 59.98| 60.50| 61.78| 62.06| 62.86| 63.08
TiO, 0.82( 0.95| 1.28 1.28 0.90 1.05 1.15| 0.78 1.15| 0.82 1.15 0.88 0.85| 0.92 0.92 1.10
Al,03 20.18| 19.81|14.59( 15.97| 17.42| 16.33( 15.31|17.89| 15.10| 16.32 14.93( 14.83| 15.46| 15.89| 14.91| 14.19
Fe»0s 1.92| 2.70| 2.89 3.43 5.28 6.90 3.93| 2.04 8.25( 1.11 3.10 1.70 3.05( 2.39| 1.77 1.42
FeO 5.17( 5.32| 9.25 7.29 4.48 3.50 6.50| 4.50 1.76] 5.92 6.04 8.13 4.60| 5.08( 5.44 6.89
MnO 0.25( 0.25| 0.34 0.32 0.28 0.33 0.30| 0.20 0.29( 0.28 0.27 0.23 0.26| 0.24| 0.26 0.29
MgO 2.74| 2.50| 3.36 3.20 2.58 2.58 2.90| 2.40 2.34( 227 2.10 1.30 1.63( 1.30] 154 1.74
CaO 9.84| 9.10( 7.79 7.21 7.24 6.71 6.80| 7.70 6.46| 5.73 6.49 4.86 5.76| 4.14| 4.23 4.57
Na,O 3.37( 3.31| 3.60 3.61 3.47 4.16 3.97| 3.88 4.13| 4.51 4.10 4.24 441 4.13| 4.13 4.02
K20 0.68( 0.98| 0.81 1.34 1.20 0.87 1.36] 1.25 1.49| 1.88 1.55 2.64 1.36( 1.81] 1.84 1.81
P,0s 0.87( 0.23| 0.64 0.25 0.29 0.40 0.40| 0.15 0.40( 0.31 0.43 0.32 0.25( 0.39| 0.32 0.37
H,O 0.36[ 0.57| 0.50 0.54 0.72 1.04 0.30| 0.40 0.39( 1.11 0.40 0.22 0.44( 0.98| 0.97 0.74
H.0" 0.17( 0.22| 0.35 0.19 0.28 0.40 0.28| 0.20 0.28( 0.36 0.00 0.48 0.26( 0.42| 0.30 0.24
SUM 99.43| 99.58(99.58| 100.33| 100.48| 100.72( 100.22|99.89 100.56( 99.82| 100.54| 100.33| 100.11| 99.75| 99.49| 100.46

FeO'/MgO 2.52| 3.10| 3.53 3.24 3.58 3.76 3.46| 2.64 3.93( 3.05 4.20 7.43 451| 5.56( 4.57 4.69

MpumevaHue.

AHpes3unTo-6asanbTbl. 1-06p. 367K, ceBepHbIV paspes kanbaepsbl; 2-06p. 316, [ comma LeHTpanbHoro koHyca ; 3-o6p. 371k, aavika [1BoviHas; 4-06p. 488,

KOXHas BepLUMHa LeHTpanbHoro koHyca; 5-06p. 317, Il comma; 6-06p. 341, ceBepHbIn paspes Kanbaepbl.

Tabnuua 15.0.

AHpe3unTbl. 7-341/1, | comma; 8-06p. 201,3kcTpy3uns "pebeHb"; 9-06p. 219, | comma LeHTpanbHoro koHyca; 10-06p. 447, ceBepHbI paspes kanbaepbl; 11-06p. 210, | comma,

LieHTpanbHOro koHyca; 12-06p. 459, 10XHbI paspe3 kanbaepsbl; 13-06p. 240, akcTpy3us; 14-06p. 310, Il comma LeHTpanbHoro koHyca;15-06p. 312, Il comma LeHTpansHOro KoHyca;
16-06p. 314, LeHTparnbHbIA KOHYC.
*) no gaHHbImM FO.M. ybuka, Heony6. aH.
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Puc.15.1 Cuctematuka nopog B. KpalwieHmHHmKoBa Ha guarpamme FeO*/MgO-Sio,
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16. By.mcaH Mauablii CeMAYHK. Koopauuatst 54°07 ¢. mr., 159°53” B.1. Beicota 1560 M. JleicTBYOMMiT CTPATOBYIKAH MAHTHIAHO-
KopoBoro nuTtanus. CocTaB MPOIYKTOB U3BEPKEHUI: TIIArMOKIIa30BbIe 0a3abThl, aH/1€3UTO-0a3abThl, aHAe3UThl | 1 || TUTIOB M HaUTHI.

Tabnuua 16.0.

XnmMunyeckmm coctaB aHOE3UTOB
B.Manbin Cemauumk

KomMmnoHeHTbl | 1 2 3 4
SiOz 53.86| 57.62| 57.70| 61.62
TiO, 1.14 0.75 0.83 0.90
Al>O3 13.99| 16.80| 15.36| 16.40
Fe»03 4.88 1.48 3.12 2.21
FeO 6.35 5.89 6.55 3.99
MnO 0.35 0.16 0.19 0.14
MgO 6.70 5.36 2.60 2.19
CaO 5.96 7.56 7.29 5.96
Na,O 2.78 2.65 3.69 4.30
K20 1.62 1.40 1.63 1.75
P,0Os 0.31 0.26 0.17
H,O 0.25 0.08 0.22 0.18
H.O" 1.15( - - 0.24
SUM 99.03| 100.06| 99.44| 100.05

FeO'/MgO 1.60 1.35 3.60 2.73

MpumeyaHue.

1 - obp. 479- aHae3nTo-6a3anbT, NOToK ¢ HO-3;

2 — 0bp. 523- aHpesunT;

3 —06p. C-537 - cpeaHne ropu3oHTbl MOCTPONKK;
4- 06p. C-680 - BEpXHMNE rOPMU3OHTBI MOCTPONKN

Tabnuua 16.1.

AHAe3nTbl n aHae3nTo-6asanbThbl ManoceMAYMKCKoro
BynKaHu4yeckoro ueHtpa (no gaHHbiMm O.B. CensiHrnHa)

KomnoHeHTbl | 1 (n=2) | 2 (n=5) [ 3 (n=7) | 4 (n=3) | 5 (n=3) | 6 (n=7) | 7 (n=4) (8 (h=13)| 9 (n=2)
SiO; 56.13| 59.94| 63.00f 60.46] 59.64| 60.22| 57.63| 54.91| 57.45
TiO2 121 1.05 1.02 0.93 0.99 0.74 0.78 1.00 1.14
Al>03 15.71] 1586 15.58| 16.04| 16.02| 16.40| 15.38| 16.67| 15.83
Fe 03 7.67 3.33 3.17 2.35 3.66 2.85 4.06 2.77 2.83
FeO 3.21 4.85 2.82 5.47 4.27 4.36 4.45 7.27 7.11
MnO 0.20 0.18 0.20 0.15 0.18 0.15 0.16 0.17 0.18
MgO 3.24 231 1.59 2.30 2.93 2.97 5.89 3.91 2.95
CaO 7.47 5.75 4.56 6.11 5.69 6.43 6.11 8.10 7.44
Na,O 3.23 4.25 431 4.02 4.40 3.44 3.12 3.20 3.35
K20 1.32 1.72 2.08 1.73 1.45 1.75 1.62 1.36 1.59
P20Os 0.20 0.21 0.29 0.15 0.22 0.21 0.24 0.25 0.23
H,O 0.11 0.26 0.23 0.23 0.17 0.25 0.16 0.19 0.12
H20" 0.04 0.29 0.50 0.32 0.24 0.21 0.08 0.18 0.03
n.n.n. 0.00 0.00 0.50 0.00 0.00 0.02 0.00 0.00 0.00
SUM 99.72 100.00{ 99.87| 100.26] 99.87| 100.00| 99.67| 99.97 100.22

FeO'/MgO 3.12 3.39 3.56 331 2.58 2.34 1.38 2.50 3.27
MpumeyaHue.

MnuoueH-yeTBepPTUYHBLIN (hyHAaMeHT: 1- admpoBble aHAe3nTo-6a3anbThl;

2- admpoBble aHae3uTel.NMopoabl | aTana Kucnoro ByfikaHu3ma (CpegHumn
nremncToueH): 3- aHgesnToBble MTHMMOpUTLI. MopoAabl | nockanbaepHoro arana
(no3gHnM NnencToueH): 4- oByNMpokceHoBble aHae3uTol. Mopopasl |l 3Tana
Kanbgepoo6pa3oBaHus (NO3QHWUN NMIIEACTOLIEH): 5- aHOe3UTOBbIN arfomepar,
B.MNpa-Cems4uk;6- oBynMpoKceHoBble aHAe3nThl, MNaneo-Cemsunk; 7- 4BYNMPOKCEHOBbIE
aHpesuTbl, Me3o-Cemsauuk; 8- oBynnMpoKCeHOBbIE aHae3nTo-6a3anbTbl, KanHo-Cemauuk;
9- ABynupokceHoBble aHae3uTbl, KanHo-Cemsayuk. / 36 /
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Tabnuua 16.2.

X1MMMYEeCKMM coCTaB NJyarMoknasoB B aHAe3uTax

B. Manbin Cemauunk (o6pasey C-537)

XumMunyecknm coctaB MUKPOSIUTOB
nnarvoknasoB B aHge3unTax B. Manbin Cemauunk (ob6pasey C-537)

1 2 3 4 cpegHee
(n=4)
Sl 50.68| 48.6| 47.76] 47.6] 48.66
Tl 0.04] 0.04 ol 0.02] 0.03
AL 30.3| 32.42| 32.04] 31.75] 31.63
FE 0.59| 0.66] 0.87 0.8] 0.73
MN 0.03 0] 0.05 0.02] 0.03
MG 0.13| 009 0.04 013 01
CA 13| 15.11| 15.26| 14.96] 14.58
NA 445 3.08 292 315 34
K 0.16| 0.06 0.1 01| o0.11
CR o 004 0.3 o] 0.2
SUM| 9938 100.1| 99.07| 98.53] 99.27
KonunyectBo MoHOB B nepecyete Ha 8 (0)
SI | 2.3294| 2.2277| 2.2179| 2.2221] 2.2493
TI | 0.0012| 0.0014| 0.0000| 0.0007] 0.0008
AL | 1.6415] 1.7514] 1.7535] 1.7467] 1.7233
FE | 0.0225| 0.0254] 0.0336| 0.0311] 0.0282
MN | 0.0010| 0.0000| 0.0018| 0.0006] 0.0009
MG | 0.0091| 0.0061| 0.0029] 0.0087] 0.0067
CA | 0.6403| 0.7418] 0.7590| 0.7481] 0.7223
NA | 0.3963] 0.2739| 0.2630] 0.2849] 0.3045
K | 0.0094| 0.0038| 0.0060| 0.0060] 0.0063
CR | 0.0002| 0.0014| 0.0011| 0.0000] 0.0007
SUM | 5.0509| 5.0329| 5.0388| 5.0489] 5.0429
FIFM| 72.03| 80.67| 92.37| 78.44] 80.88
AB 37.88| 26.86| 25.58| 27.42| 29.44
ORT 09| 037/ 059/ 058 061
AN 1 6121 72.76| 73.83 72| 69.95

cpegHee
1 2 3 N i
s | s4.49] s5.19] 5295| 52.83] 53.87
Tl 01 o004 o004 o003 005
AL | 275 272] 281 2837 27.79
FE | o098 117] 109] 111 109
MN | o0o01f o004 o003 o004 o0.03
MG of o1 o0el o008 006
ca | 989 1033 11.38] 11.55] 1079
NA | s567] 525 s5.12] 518] 5.1
K 033] 034 o028 027 o031
CR 0 0 0 of o
sum| 98.97] 99.66] 99.05] 99.46] 99.20
KonuyecTtBo noHOB B nepecyeTe Ha 8 (0)
si_| 2.4926| 2.5074 2.4345| 2.4217| 2.4641
71| 0.0035] 0.0015| 0.0013] 0.0010| 0.0018
AL | 1.4823| 1.4567| 1.5226| 1.5328| 1.4986
FE | 0.0374] 0.0443 0.0420| 0.0427] 0.0416
MN_| 0.0005] 0.0015| 0.0011| 0.0015| 0.0012
MG | 0.0000] 0.0068] 0.0043| 0.0057| 0.0042
cA | 0.4848| 0.5028| 0.5605| 0.5671| 0.5288
NA | 0.5030] 0.4628| 0.4561f 0.4601] 0.4705
K | 0.0195] 0.0199f 0.0162| 0.0156] 0.0178
CR_| 0.0000| 0.0000] 0.0000| 0.0000] 0.0000
sum | 5.0236| 5.0037| 5.0386| 5.0482| 5.0285
FiFM| 99.90] 87.15] 90.88] 88.63] 91.66
orT| 194 202 157 15[ 176
AB | 49.04] 46.06| 44.16| 44.12] 463
AN | 4813| 51.02| 54.27] 54.38] 51.95

Tabnuua 16.3.
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Tabnuua 16.4.

XnmMunyeckum coctaB OpTONUPOKCEHOB B
aHpge3uTax B. Manbin Cemauuk (o6pasey C-537)

1 2 3 cpenHee
(n=3)
Sl 52.74 52.34 50.64 51.91
Tl 0.22 0.27 0.5 0.33
AL 1.04 1.26 1.31 1.20
FE 19.19 18.2 17.78 18.39
MN 0.63 0.54 0.65 0.61
MG | 2331 24.64 15.7 21.22
CA 2.16 1.86 11.37 5.13
NA 0 0 0.24 0.08
K 0 0 0 0.00
CR 0.04 0.01 0 0.02
SUM| 9933 99.12 98.19 98.88
KonunuyectBOo MoHOB B nepecyeTe Ha 6 (0)
SI | 1.9612 | 1.9418 | 1.9528 | 19519
Tl 0.0063 | 0.0075 | 0.0145 | (0094
AL | 0.0456 | 0.0553 | 0.0595 | (0535
FE | 05968 | 0.5646 | 0.5733 | 5782
MN | 0.0198 | 0.0168 | 0.0211 | p.0192
MG | 1.2917 | 1.3622 | 0.9027 | 1.1855
CA | 0.0860 | 0.0739 | 0.4698 | (2099
NA | 0.0000 | 0.0000 | 0.0178 | 0.0059
K 0.0000 | 0.0000 | 0.0000 | 0.0000
CR | 0.0013 | 0.0004 | 0.0000 | ¢ oo0s
SUM| 4.0087 | 4.0225 | 4.0115 | 40142
FIFM| 32.31 29.91 39.71 33.98
WO 4.31 3.66 23.89 10.62
EN 64.77 67.52 45.89 59.39
FS 30.92 28.82 30.22 29.99

XuMn4yecknin coctaB ByJNIKaHMYECKOro cTekna

Tabnuua 16.5.

B aHge3uTax B. Manbin Cemauunk (o6pasey C-537)

1 2 3 4 cpegHee
(n=4)
Sl 72.18| 73.64| 75.44| 73.14 73.6
Tl 06| 055 063 0.46 0.56
AL 11.88| 12.81| 11.55| 12.64 12.22
FE 1.96| 332 145 1.69 2.11
MN o/ 014/ 0.01] 0.04 0.05
MG 0| 0.08) 0.08 0 0.04
CA 1.18| 1.12| 052 059 0.85
NA 1.88] 1.27| 112 1.07 1.34
K 356| 4.34 38| 3.76 3.87
CR 0| 004 0| 002 0.02
SUM | 9324 97.31| 94.6| 9341 94.64
KonuyectBO noHoB B nepecyeTte Ha 8 (0)
SI | 3.3324| 3.2909| 3.3969| 3.3462| 3.3416
TI | 0.0209| 0.0186| 0.0212| 0.0157| 0.0191
AL | 0.6462| 0.6745| 0.6132| 0.6814] 0.6538
FE | 0.0759| 0.1239| 0.0545| 0.0647| 0.0798
MN | 0.0000| 0.0052| 0.0003| 0.0015| 0.0018
MG | 0.0000] 0.0056] 0.0055| 0.0000] 0.0028
CA | 0.0585| 0.0537| 0.0252| 0.0291| 0.0416
NA | 0.1684| 0.1098] 0.0979| 0.0947| 0.1177
K | 0.2097| 0.2471| 0.2182] 0.2193] 0.2236
CR | 0.0000| 0.0012| 0.0000| 0.0008|  0.0005
SUM | 4.5120| 4.5305| 4.4329| 4.4534|  4.4822
FIFM 100| 95.85| 90.92| 100 96.69
AB 38.56| 26.75| 28.68| 27.6 30.4
ORT | 48.03| 60.18] 63.92| 63.91 59.01
AN 13.41| 13.07 7.4 8.49 10.59
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FeO*/MgO
5

© Manbin Cemsaumk
A Bonbwon Cemsaunk
X [O3eH3yp

® Y30H

+ KpoHoLikas conka
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Puc. 16.1 Cuctematuka nopog BB. Manbii Cemsauuk, bonblwon Cemauuk, [13eH3yp, SiO;
Y30H,KpoHoukasa Conka Ha guarpamme FeO*/MgO-SIO,
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17. By.mcaH Co000JIMHBIIA. Koopauuatsr 54° 08 c.m., 159° 26” B.1. Beicora 1078M. Paspymrennas xyrooGpasHas mocTpoiika. Byskam
MaHTHIHOrO muTaHus. CoCTaB: IIarHOKIJIa30-MUPOKCEHOBBIE 0A3aIbTHl M aH/IE3UTO-0a3aIbThI.

By.mcaH Pa3znaTsin. Koopauuatsr 54° 00° c.., 159° 22” B.1. Bricora 1166 M. PaspymienHas moctpoiika cTpaToBYJIKaHa MAaHTUWHOTO
nutanus. CocTas: MIarnoKiIa3oBble 0a3anbThl U aHIE3UTO-0a3aJIbTHI.

Xumunyeckmum coctaB nopopa B. CobonuHbin, B. Pasznatbin

KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
SiO, 50.84] 52.76] 52.92|55.18] 50.06( 50.22| 50.52| 51.00| 51.46] 52.40| 53.76] 53.16] 53.50] 53.78| 54.00| 54.13| 55.12
TiO, 1.25] 1.80 1.37| 0.95 1.18( 1.17| 1.17 1.08( 0.48] 1.20 1.08 1.15 1.10 1.16] 1.00{ 1.05 1.10
Al>O3 19.84] 18.28| 18.90(18.01] 19.75| 19.76| 19.70| 19.38| 19.38| 19.72| 15.42] 19.70] 19.80] 19.00| 19.10( 19.10| 17.10
Fe 03 3.52] 3.30 2.78| 4.65 3.80 3.79] 3.80 3.70| 3.70] 3.56 4.90 3.32 341 3.80] 3.80f 3.17 3.48
FeO 483] 5.92 5.46| 4.34 5.40f 5.20| 5.10 5.60[ 5.60] 5.40 6.26 4.57 4.30 4.05( 4.90( 5.05 4.38
MnO 0.24] 0.28 0.22 0.12 0.24| 0.19| 0.20 0.14| 0.14] 0.18 0.36 0.18 0.20 0.10{ 0.30] 0.30 0.20
MgO 4.54] 3.59 4.96( 3.57 5.00{ 5.14| 5.16 5.33| 5.33] 3.98 3.99 4.55 451 475 4.00( 4.80 4.20
CaO 9.00] 8.80 9.26| 8.07 9.80( 10.14| 10.10 9.23| 9.23] 8.56 7.68 8.16 8.71 8.00f 8.70| 8.10 8.80
Na.O 2.84] 3.06 3.28| 3.32 3.13] 2.84| 3.39 3.39] 2.73] 3.80 3.53 3.07 3.70 3.90f 3.00] 2.82 3.04
K20 0.65] 0.79 0.73] 1.2 0.75| 053] 0.72 0.92| 0.81] 1.45 0.97 0.92 1.16 1.45( 1.16| 1.50 1.75
P,0s 0.18] 0.36 0.25( 0.08 0.32 0.21] 0.27 0.32| 0.18] 0.20 0.41 0.23 0.28 0.22| 0.27] 0.30 0.25
H.O 0.57] 0.46 0.16 0.15| 0.12 0.25| 0.22 0.24 0.16 0.20 0.20
H.O" 1.48] 0.60 0.31 0.48 0.20f 0.38] 0.15 0.11 0.97 0.60 0.10 0.15 0.14 0.15
n.n.n. 1.02
SUM 99.78] 100.00| 100.60]|99.97] 99.78( 99.69| 100.28| 100.45|100.28| 100.45| 99.57] 99.77| 100.77| 100.56|100.23|100.66( 99.57

FeO'/MgO 1.76] 2.48 1.61] 2.39 1.76] 1.68| 1.65 1.68| 1.68] 2.16 2.67 1.66 1.63 1.57| 2.08] 1.65 1.79

Tabnuua 17.0.

MpumeyvaHue. B. CO60nUHbINA. HKHME rOpu3oHTLI Tonwy. Mnarnoknas - NMPoKceHoBbIN 6a3anbTbl: 1-00p. | -877. CpegHne 1 BEpPXHUE FOPU3OHTHI.
2-00p. 1 -1604, 3-06p. | -884; 4-06p. C —643. B. Pasnatbin. MnarmoknasoBble 6a3anbTbl:5-00p. | -1028, 6-06p. | -1042, 7-06p. | -1027, 8-06p .1 -1029,
9-00p. 443. NMnarnoknas - NTMPOKCEHOBbIe aHAe3UTO - 6asanbTbl: 10-06p. | -638, 11-06p. | -341. AKCTPy3MBHbIe 0Opa3oBaHUs.

[BynupokceHoBbIe aHAE3UTO - 6asanbTbl: 12-06p. | -1032, 13-06p. | -1036, 14-06p. | -1036/1, 15-06p. | -1033, 16-06p. | -1034, 17-06p. | -1035.

(@ B. CobOnMHHBIN, X - B. Pasnartbin)
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npojoinkerue Tadur. 17.0.

KomnoHeHTbI 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Li 5.00] 1.00 7.00 1.00| 5.00({ 1.00 1.00 1.00 1.00 1.20 1.20 1.20| 1.20f 1.20 1.20
Rb 16.00] 15.50( 12.00 11.00| 12.00{ 18.00f 11.00 13.00| 13.00] 15.00f 16.00F 11.00( 13.00| 13.00( 15.00
Cs 9.00] 9.00 9.00 9.00| 9.00(f 9.00 9.00 8.00 9.00 9.00 9.00 9.00(f 9.00| 9.00 9.00
\% 220.00] 210.00] 200.00 600.00{600.00| 300.00| 900.00 400.00{ 300.00] 480.00( 410.00] 330.00|720.00(620.00| 620.00
Co 25.00] 25.00| 25.00 17.00| 40.00{ 15.00f 30.00 18.00| 15.00] 17.00f 21.00] 35.00| 35.00| 35.00( 26.00
Ni 32.00] 35.00{ 35.00 40.00( 40.00| 35.00( 30.00 30.00f 30.00] 40.00|] 40.00] 40.00| 40.00| 40.00( 40.00
Cr 30.00] 30.00f 30.00 30.00| 30.00( 30.00{ 30.00 40.00| 40.00] 40.00( 40.00f 40.00| 40.00( 40.00| 40.00
Ba 400.00] 400.00| 400.00 400.00(520.00| 100.00{ 125.00 310.00( 410.00] 300.00| 450.00] 450.00|250.00|900.00( 850.00
Sr 350.00] 500.00] 500.00 250.00{240.00| 250.00| 125.00 900.00{1200.00] 800.00| 820.00] 430.00|{150.00| 800.00({1150.00
Pb 3.00] 3.00 3.00 1.00| 1.00({ 1.00 1.00 2.00 2.00 3.00 3.00 1.00| 1.00({ 1.20 3.00
Mo 0.90] 0.90 0.90 0.90| 0.90( 0.90 0.90 0.50 0.90 0.80 0.50 0.50( 0.40| 0.90 0.80
Cu 80.00] 70.00| 60.00 80.00| 85.00( 90.00{ 80.00 40.00| 60.00] 80.00f 40.00] 50.00| 40.00( 40.00| 80.00
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Cuctematnka nopog B.B. CobonuHHbIN, Pasnateii Ha guarpamve

FeO*/MgO-SiO,
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18. ByJIRaH I[BOp. Koopauuatsr 54° 05° c.ur., 159° 26 B.1. Beicora 1485 M. PaspymenHas gyroobpasHas MOCTPOHKA B CEBEPHOH 4acTH
Kanbaeps! BynkaHa Kapeivckoro. Bynkan mantuitHoro nutanus. CocTaB MpOAyKTOB HM3BEP)KEHHM: IIArHOKIIAa3-0JMBUHOBBIEC 0a3albThl U aH/IE3UTO-
0a3anbThl, IBYIUPOKCEHOBBIE aHAE3UTHI | THIIA.

XumMmunyeckum coctas nopog B. [iBop

Tabnuua 18.0.

KoMnoHeHTbl| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
SiO, 48.32] 48.46) 48.63] 48.71] 48.83 50.50, 50.60[ 50.72| 50.74] 50.75/ 51.10] 51.401 51.45] 51.68] 51.80 52.30] 52.40 52.58 52.68 52.82
TiOz 1.100 1.10 1.15] 1.15 1.10] 1.10 1.08] 0.89 1.20 1.00] 0.96 0.96/ 0.98 0.98 0.98 0.94 1.20] 1.24 1.20, 1.00
Al,O3 18.00] 18.10] 18.63 18.73] 18.53 18.45 18.65 18.05 18.61] 1845 18.41] 18.41] 18.10 1790 18.29/18.43] 19.70] 19.79] 19.59] 19.60
Fe,Os3 5.10, 5.00 5.02 5.01] 5.00 6.98 7.00 7.21 8.00 7.00 8.00 7.000 7.00 7.05 3.72] 3.14 3.56] 3.11 3.61] 3.72
FeO 6.11 5.80 5.73 5.80 5.60 6.00 6.00 5.51] 5.00 6.00 5.11 6.00] 5.32 6.10 6.05 6.28 5.40| 5.60 5.70 4.90
MnO 0.25 0.20 0.21] 0.21] 0.200 0.25 0.21) 0.120 0.12 0.21] 0.24 0.20, 0.20 0.20 0.17] 0.09 0.18 0.18 0.28 0.20
MgO 5.800 5.90 5.96 5.90 5.80] 4.98 4.90 4.000 4.90 4.85 4.72 4.15 4.05 4.16 3.56 5.26 3.98 3.98 3.78 3.98
CaO 10.79] 10.50f 10.800 10.55 10.100 8.85 8.62] 10.60, 9.80 8.78 8.74 8.00 8.10 8.10 9.52| 10.17| 8.56| 8.56 8.50 8.30
Na,O 3.100 3.60 3.10 3.20 3.91] 3.15 3.00 3.10] 3.26 2.88 2.92 2.77] 4.09 2.79 2.27| 2.29 3.63 3.30 3.24 3.58
K20 0.54] 0.65 0.72 0.79 1.14 1.14 0.84 0.97] 1.10 1.20 0.66 0.94] 0.75 0.60 0.65 0.54 1.45 0.68 0.78 0.90
P>0s 0.27] 0.25 0.21] 0.16 0.18 0.21 0.21) 0.25 0.16 0.19 0.19 0.19 0.25 0.20 0.21] 0.16 0.18, 0.25 0.25 0.25
H,O 0.000 0.00 0.00 0.00 0.00 0.00, 0.00 0.00; 0.00 0.00 0.00 0.00, 0.00 0.00 0.80 0.00 0.00 0.00 0.00
H,O" 0.00] 0.00 0.00 0.00 0.00] 0.00 0.00 0.00] 0.00 0.00 0.00 0.00] 0.00 0.00 0.06 0.00] 0.00 0.00 0.00
n.n.n. 1.67
SUM 99.38] 99.56| 100.16) 100.21] 100.391101.61] 101.11] 101.42]102.89 101.31] 101.05 100.02]100.29 99.76] 99.69 99.66] 100.24] 99.27| 99.61] 99.25

FeO'/MgO 1.84 1.75 1.72 1.75 1.74] 2.47 2.51 3.000 2.49 2.54 2.61] 2.96] 2.87 2.99 2.64 1.73 2.16] 2.11 2.37 2.07]

MpumeyaHue.

Mnarnoknas-onMBMHOBLIE 6a3anbTbl. 1-06p. | -190, C-B 6opT AyroobpasHown NOCTPOVKKU ByfKaHa, CpeaHNe ropusoHThl; 2-06p. | -4489, KO-3 cknoHbl BynkaHa,
HWKHNE ropu30oHThI; 3-06p. | -189, C-B 6opT oyroobpa3Hom NOCTPOMKN, HUXKHME TOPU3OHTLI; 4-06p. | -188, C-B 60pT NoCTporku, HUXHME ropuaoHThl; 5-06p. | -191,
BblLLEe rOpM30HTa NaB T.H. | -190; 6-06p. | -1020, 3anagHble CKINOHbI ByfikaHa, BEPXHMUE rOPU30OHTLI JTaB B BOCTOUYHOM 60opTy rpabeHa p.KpecTbsaHku; 7-00p. | -198,
cpeaHne ropusoHThl faB B C-60pTy ayroobpasHom nocTporku; 8-06p. | -1021, Huxke T.H. | -1020; 9-06p. | -1022,Hnxe T.H. | -1021; 10-06p. | -312, akcTpy3us B C-3
BopTy BynkaHa, kpaeBas 4acTb; 11-06p. | -222, akcTpy3us B C-3 6opTy BynkaHa, LeHTpansHas 4actb; 12-06p. | -239, C-3 60pT, HMXHUE ropusoHThl; 13-06p. | -319,
C-3 60pT, cpegHune ropmsoHTsl; 14-06p. | -209, C-3 6opT BynkaHa, cpeaHune ropm3oHTbl; 15-06p. | -236, C-cknoHbl AyroobpasHon NOCTPONKK, CPeaHNE TOPUSOHTHI;
16-06p. 9K/ 34 /; 17-06p. | -212, paika B C-3 60pTY, B HUKHUX FOPU3OHTAX MMPOKNACTUKN.
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npogosmkeHne tabn. 18.0.

KomnoHeHTbl| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
LI 5.00 2.00 3.00 1.00 1.00, 1.00 1.50 0.80, 1.00 0.80 0.80 0.70, 0.90 0.90 1.00 8.61] 1.70 2.00 2.20
RB 12.000 3.93 13.10, 13.00f 15.00[ 13.000 13.00, 13.00 13.00f 13.000 12.00, 12.00 12.00, 12.00, 14.00 12.62) 12.000 12.000 12.00
CS 1.60, 1.36 1.70 1.60] 1.70, 0.80 1.70 0.80, 4.00 0.80 1.70 1.70, 1.90 1.70 1.60 0.44, 1.70 6.00 6.00]
V 100.00 120.00, 150.00, 150.00, 250.00/180.00, 500.00; 150.00250.00] 130.00, 280.00, 170.00300.00; 300.00 250.00 448.30[280.00] 280.00] 120.00
CO 50.000 23.700 50.000 40.00f 50.00f 36.00f 70.000 14.00/ 40.00f 10.00, 20.00, 10.00, 30.00, 35.00, 30.00 51.34) 20.000 27.000 27.00
NI 60.000 17.72] 60.000 60.00f 70.00 60.000 80.00, 25.00 80.00] 60.00, 30.00, 80.00] 90.00, 90.00f 80.00 50.50/ 30.00f 30.00, 30.00
CR 30.00| 360.00f 40.000 30.00] 50.00 50.00, 50.00f 25.00/ 50.00, 30.00f 20.00f 10.00| 70.00, 50.00] 50.00 65.53 10.00f 10.00, 10.00
BA 400.00] 650.00, 400.00, 400.00, 400.00400.00, 300.00, 500.00400.00 370.00, 400.00 400.00220.00, 800.00/ 750.00 263.67/450.00, 450.00, 300.00|
SR 600.00| 900.000 700.00, 600.00 800.00[800.00] 300.00 850.00800.00 500.00, 800.00, 800.00500.001100.00] 1000.00 652.00/600.00] 660.00 200.00,
PB 3.00 1.50 3.00 1.00 1.00] 1.00 6.00 3.000 1.00 3.00 3.00 1.00, 5.00 1.00 1.00 5.000 5.00 5.00 5.00
MO 0.50 0.50 1.70 0.50 1.70, 0.90 0.80 1.30f 0.50 0.50 0.70 0.40, 0.90 0.50 0.70 1.40, 0.40 1.40 1.40
ZN 60.000 60.000 30.000 20.00, 30.00] 30.000 60.000 60.00 30.00, 60.00f 40.000 50.00 50.000 60.00| 60.00 117.70| 30.000 60.00, 60.00
CU 30.00, 40.000 40.000 50.00 50.00] 60.000 40.00, 70.00] 80.00, 70.00f 85.00f 50.00 50.00f 50.00, 50.00 100.70| 80.00, 80.00] 40.00
SC 24.1] 47.22 20.00, 20.00

MpumeyaHue.

OBynnpokceHoBble aHAe3uTo-6asanbTbl. 18-06p. | -791, C-CKNOHbI, BEPXHUI TFOPU3OHT MNOCTpowkM; 19-06p. | -212/4, panka B C-3 GopTy OyrooGpasHom
nocTtpowikn; 20-06p. | -219, aKkcTpy3umsa B 3-4acTu NOCTporiku; 21-06p. | -313, HMKHME TOPU3OHTBI B 3-4acTu MOCTPOMKK; 22-06p. | -220, garika B 3-4acTu NOCTPOVIKY;
23-06p. | -638, 3-CKMNOHbLI MOCTPOWKK, NABOBbLIA NOTOK MOBOYHOrO KOHyca ¢ oTM. 721; 24-06p. | -220/1, nanka, ueHTpanbHas YacTb; 25-06p. | -221, gavika, kpaesas
yacTb; 26-00p. | -789, cpegHWe ropnsoHTbl faB B CEBEPHOM YacTu AyroobpasHon nocTpouiku; 27-06p. 473 / 34 [; 28-06p. 36 / 34 /; 29-06p. 219 K 3KCTpy3uu B
3-6opty noctponku; 30-06p. | -314, C-3 cknoHbl nocTpowku; 31-06p. | -318, NaBOBbLIV FOPUIOHT B CPeAHEN 3anagHoOM YacTu BYNTKAHNYECKON NOCTPOWKM;

32-06p. | -316, Hnxe T.H. | -318; 33-00p. | -183, B-60pT, BEpXHME ropn3oHTbI; 34-00p. | -196, C-B 6opT nocTporiky, Bbiwe T.H. | -183.

[ABynupokceHoBble aHAe3uTbl. 35-00p. | -4484, 3anagHbin 60pT gyroobpasHol NOCTPONKK, cpeaHne ropnsoHTel; 36-06p. | -4485, Ha 30M Hmke T.H. | -4484;
37-06p. | -4486 Ha 200M Hwxe T.H. | -4485; 38-00p. | -179, naBoBbIi ropm3oHT B KO-3 HmxHen yYactu noctponku; 39-06p. | -315/1,3anagHbin GOPT NOCTPOMKM,
HWKHNE ropu3oHThl; 40-06p. | -315/2, Bbilwe Ha 10m T.H. | -315/1.
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npogosmkeHne tabn. 18.0.

KomnoHeHTbl | 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
SiO2 52.88 52.95 53.26] 53.34] 53.400 53.44 53.52] 53.53 53.56] 53.90 54.28/ 54.80] 55.73 56.42| 57.20] 57.94 58.15 58.30] 58.60] 59.35
TiO2 1.62 1.10 1.45 0.96/ 0.82 1.15 0.63 0.63 0.87 1.02 135 1.25 1.10 1.10] 0.92 0.88 0.91 0.91 0.92 0.71
Al203 17.49] 19.80, 16.56] 18.38 18.46/ 19.70, 19.16] 19.16| 18.43] 17.13 17.99 17.80, 17.10 17.05 16.55| 17.50 15.93 16.50, 16.55 15.93
FeoOs 4.09 3.80 3.14 6.20 4.75 3.32 5.99 5.99] 3.65 3.24 3.68 3.65 3.48 3.60] 3.80 2.06 3.80 3.00 3.80 3.80
FeO 4.57 4.95 7.40 297 4.29 4.57 2.34 2.34] 5.04 4.87 4.54] 4.62 4.38] 4.37] 5.60 4.31] 5.90 5.00 4.50 5.30
MnO 0.24 0.21 0.23 0.15] 0.13 0.18 0.14 0.14] 0.17 0.12 0.21] 0.21 0.20 0.20] 0.16 0.15] 0.19 0.19 0.16 0.19
MgO 4.45 3.98 3.88 4.09 3.88 4.55 4.18 4.18 4.00 4.07 4.29 4.22 4.25 4.10, 3.10 2.69 3.50 3.70 3.70 3.50
CaO 8.92 8.30 8.08 9.17] 9.05 8.16 8.87 8.87] 9.05 8.82 9.00 9.10 8.95 8.15 6.80 6.15 6.14 6.82 6.80 6.14
Na,O 3.36 4.06] 3.53 251 2.70 3.07 3.14 3.14] 2.60 3.46 3.05 2.79 4.09 4.09] 4.16 4.500 4.00 4.18 4.16 4.00
K20 0.73 0.60 0.84 0.58 0.58 0.74 0.80 0.80] 0.60 1.00 0.68 0.60 1.05 1.000 1.35 1.65 1.30 1.15 1.35 1.30
P>0s 0.32 0.25 0.35 0.18] 0.18 0.26 0.88 0.20] 0.18 0.17 0.28] 0.25 0.25 0.18] 0.28 0.16| 0.28 0.30 0.28 0.28
H,O 0.18 0.00 0.09 0.59 0.53 0.57 0.45 0.63 0.75 0.00 0.00 0.00, 0.00 0.32 0.00 0.00
H,O" 1.22 0.00 1.35 0.54 1.35 0.85 0.58 0.00 0.00 0.00, 0.00 0.28 0.00 0.00
n.n.n. 0.98 0.94 1.18 0.20 1.51
SUM 100.07| 100.00] 99.79] 100.06| 99.95 101.06] 100.39] 100.33[100.11] 99.28 100.68 99.29 100.58 100.26] 99.92] 98.59100.10 100.05 100.82 100.50

FeO'/MgO 1.85 2.10 2.64 2.09] 2.21 1.66 1.85 1.85] 2.08 1.91 1.83 1.87 1.77 1.86) 291 2.29 2.66 2.08 2.14 2.49
LI 1.50 2.20 8.48 0.20 1.00 1.00 5.61] 1.00 1.00] 1.00 1.00 1.00p 3.00 3.000 3.00 1.00 3.00 3.00
RB 11.000 14.000 16.77] 10.00[ 13.00] 12.00 742 13.000 13.00 13.000 13.000 13.10 15.00; 14.00 13.00] 13.00 3.80 3.80
CS 1.00 1.55 0.96 0.50 1.80 1.70 0.16 1.60 1.80 1.90 1.90 1.80] 1.795 1.03 1.80 1.80 1.80 1.80
\ 115.00[ 110.00] 289.80 110.00210.00] 200.00 234.90) 120.00] 300.001300.00] 200.00] 450.00300.00] 400.00[300.00] 400.00 300.00, 300.00
CO 20.000 4850 21.90 27.00] 30.000 30.00 27.700 20.00[ 10.00] 20.000 20.00 16.00| 43.60 6.94] 20.000 20.00; 20.00] 20.00
NI 31.00, 30.00 5.53 31.00 35.00, 30.00 12.50| 30.00 20.00] 22.00, 20.00] 22.00| 18.00] 20.00 18.00 18.00; 18.00] 18.00
CR 25.00, 44.60 2.54 11.000 50.00, 50.00 35.34 50.000 31.00 10.00; 10.00; 10.00] 52.90 9.37] 10.00, 10.00[ 10.00] 10.00
BA 300.00, 130.00] 298.80] 300.001250.00 300.00 167.39] 300.00] 300.00450.00] 600.00] 550.00/185.30] 450.00300.00 350.00] 450.00] 450.00]
SR 550.00 280.00] 381.40] 500.001300.00, 200.00 392.40) 600.00] 400.001100.00; 500.00; 600.00280.00] 250.00[330.00] 330.00, 330.00] 330.00
PB 1.00 5.00 4.00 1.50] 3.00 5.00 5.00 1.10 9.00 5.00 8.00 6.00, 5.00 6.00 5.00 5.00 5.00 5.00
MO 1.10 0.40, 103.90 0.40 0.30 0.40 1.40 0.50 140, 1.70 1.70 1.30] 2.00 2.00 2.00 2.00 2.00 2.00
ZN 50.000 60.000 55.00 60.00 50.00 60.00 65.900 60.00, 60.00 60.00, 60.00] 70.00] 70.00 50.00 70.00; 70.00 7.00 7.00
CuU 75.000 40.00; 63.80] 40.00] 45.00 40.00 89.83] 40.00[ 40.00] 50.00 50.00, 80.00[ 90.00] 60.00 90.00] 90.00 9.00 9.00
SC 24.8 34.57 20.00 20.00 30.00 23.6 16.5 20.000  20.00
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XuMnyeckmm coctaB ONIMBUHOB B aHpe3uTax B. [1Bop (o6pasey 1-4484)

1 2 3 4 5 6 7 8 9 cpenHee
(n=9)
Sl 37.5| 37.02| 37.39| 36.94| 37.65| 36.73| 36.48| 36.43| 35.71| 36.87
Tl o 0.01 0| 0.03 0 0| 0.01 0| 0.03] o0.01
AL 0 0 0l 0.01 0 0 0.02 0 0 0
FE 25.31| 29.77| 25.79] 29.57| 25.26| 30.13] 31.52| 33.68 356| 29.63
MN 0.47| 0.58 0.4/ 053] 046/ 054 054 0.6/ 065 053
MG | 36.92| 31.67| 36.2| 32.86| 37.32| 31.95| 32.11| 30.12| 27.49] 32.96
CA 0.16| 0.18| 0.17| o016 014 025 015 019 024] 018
NA 0.04 0/ 0.12] o007 0.03 0.07 0 0 o] o0.04
K 0 0 0 0 0 0 0 0 0 0
CR 0.05 0 0 o 002 001 002 0 ol oo01
SUM | 100.45| 99.23| 100.07| 100.17| 100.88| 99.68| 100.85| 101.02| 99.72] 100.23
KonuuyectBo noHoB B nepecueTte Ha 4 (0)
SI | 0.9877| 1.0084| 0.9908| 0.9960| 0.9865| 0.9988| 0.9867| 0.9937| 0.9987] 0.9941
TI | 0.0000] 0.0002| 0.0000| 0.0006] 0.0000] 0.0000] 0.0002] 0.0000| 0.0006] 0.0002
AL | 0.0000| 0.0000] 0.0000| 0.0003| 0.0000| 0.0000| 0.0006| 0.0000| 0.0000] 0.0001
FE | 0.5575| 0.6782| 0.5715| 0.6668| 0.5535| 0.6852| 0.7130| 0.7683| 0.8326] 0.6696
MN | 0.0105| 0.0134] 0.0090] 0.0121] 0.0102| 0.0124]| 0.0124| 0.0139| 0.0154] 0.0121
MG | 1.4496] 1.2860| 1.4300| 1.3209| 1.4578| 1.2952| 1.2948| 1.2248| 1.1461| 1.3228
CA | 0.0045| 0.0053| 0.0048| 0.0046| 0.0039] 0.0073| 0.0043| 0.0056| 0.0072] 0.0053
NA | 0.0020| 0.0000| 0.0062| 0.0037| 0.0015| 0.0037| 0.0000] 0.0000| 0.0000] 0.0019
K | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000| 0.0000| 0.0000| 0.0000] 0.0000] 0.0000
CR | 0.0010| 0.0000| 0.0000| 0.0000| 0.0004| 0.0002| 0.0004| 0.0000] 0.0000] 0.0002
SUM | 3.0128| 2.9915| 3.0123| 3.0050| 3.0138| 3.0028| 3.0124| 3.0063| 3.0006] 3.0064
FIFM| 27.78| 34.53| 28.55| 3355 27.52| 34.6| 3551| 3855 42.08] 33.63
FO 72.22| 65.47| 71.45| 66.45| 72.48| 65.4| 64.49| 61.45 57.92] 66.37

Ta6bnvua 18.1.

FeO*/MgO
N w

=
1

0 }

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65

Puc.18.1.

Cuctematuka nopog B. [1Bop Ha gnarpammve

FeO*/MgO-SiO2

Sio2
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XuMuyeckmnm coctaB nyarvoknasos B. [lBop (obpaseu 1-4484)

Ta6nvua 18.2.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 | cpenHee
(n=17)
Sl 50.34| 50.19| 52.39| 48.79| 46.31| 46.83] 49.1| 48.4| 49.73| 48.03| 58.87| 59.58| 53.58| 52.13| 48.33] 54.09] 57.11] 51.4
Tl o/ 0.03] 003 004 002 003 0.02 0/ 0.02] 003 014 018 006/ 005 001 0.06 0.1] 0.05
AL 32.05| 31.77| 30.38] 31.99| 33.74| 3358| 32.13] 32.61| 31.86] 32.66| 25.13| 23.71| 28.41| 29.31| 32.63] 28.79] 26.64] 30.43
FE 082 079 105 072 078 094 071 064 083 076 1.32 22| 1.25 1.2| 086 097 148 1.02
MN 0.06] 002 005 004 003 001 002 003 o 0.01] 002 0.01 o/ 0.03] 004 003 002 0.02
MG 0.05 01| 013] o011 0.03/ 011 007 007/ o011 011 003 042 012 0.02] 014 007, 023 011
CA 14.65| 14.46| 13.22| 15.06| 16.64| 16.26] 15.03| 1561| 14.92| 1546 857 8.1| 11.31] 12.07| 15.83| 1176 9.25] 13.42
NA 343 3.06| 406 272 173] 209 3.05 26| 283 28| 625 585 517 448 238 487 6.06] 3.73
K 0.09| 009 o016/ 0.05 006/ 005 006 006 011 007 057 062 022/ 021 006 019 045 0.18
CR 0| 0.02] 002 002 ol o0.01 o/ 0.01] 0.03 0 0 o/ 0.01] 003 004 0 o] o0.01
SUM | 101.49| 100.53| 101.49| 99.54| 99.34| 99.91| 100.19| 100.03| 100.44| 99.93| 100.9] 100.67| 100.13| 99.53| 100.32| 100.83| 101.34] 100.39
KonuyectBo noHoB B nepecyete Ha 8 (0)
SI | 2.2723| 2.2822| 2.3563| 2.2455| 2.1469| 2.1590| 2.2465| 2.2200| 2.2668| 2.2086| 2.6289| 2.6692| 2.4357| 2.3878| 2.2134| 2.4371| 2.5504] 2.3369
TI | 0.0000| 0.0010| 0.0010| 0.0014| 0.0007| 0.0010| 0.0007| 0.0000| 0.0007| 0.0010| 0.0047| 0.0061| 0.0021| 0.0017| 0.0003| 0.0020| 0.0034] 0.0016
AL | 1.7051| 1.7027| 1.6104| 1.7353| 1.8435| 1.8247| 1.7327| 1.7629| 1.7116| 1.7701| 1.3226| 1.2520| 1.5222| 1.5823| 1.7613| 1.5289| 1.4022] 1.6336
FE | 0.0310] 0.0289| 0.0395| 0.0277| 0.0302| 0.0362| 0.0272| 0.0246| 0.0316] 0.0292| 0.0493| 0.0824| 0.0475| 0.0460| 0.0329| 0.0366] 0.0553] 0.0386
MN | 0.0023[ 0.0008| 0.0019| 0.0016| 0.0012| 0.0004| 0.0008| 0.0012| 0.0000| 0.0004| 0.0008| 0.0004| 0.0000| 0.0012| 0.0016| 0.0011| 0.0008] 0.0010
MG | 0.0034| 0.0068] 0.0087| 0.0075| 0.0021| 0.0076] 0.0048| 0.0048| 0.0075| 0.0075] 0.0020| 0.0281| 0.0081| 0.0014| 0.0096] 0.0047| 0.0153] 0.0076
CA | 0.7085| 0.7045| 0.6370| 0.7426] 0.8265| 0.8032| 0.7368| 0.7671| 0.7287| 0.7617| 0.4100| 0.3888| 0.5509| 0.5923| 0.7768| 0.5677| 0.4426] 0.6556
NA | 0.3002| 0.2698| 0.3540| 0.2427| 0.1555| 0.1868| 0.2706| 0.2312| 0.2501| 0.2496| 0.5411| 0.5082| 0.4557| 0.3979| 0.2113| 0.4254| 0.5247] 0.3279
K 0.0052| 0.0052| 0.0092| 0.0029| 0.0035| 0.0029| 0.0035| 0.0035| 0.0064| 0.0041| 0.0325| 0.0354| 0.0128| 0.0123| 0.0035| 0.0109| 0.0256] 0.0106
CR | o.0000| 0.0007| 0.0007| 0.0007| 0.0000| 0.0004| 0.0000| 0.0004| 0.0011| 0.0000| 0.0000| 0.0000| 0.0004| 0.0011| 0.0014| 0.0000| 0.0000] 0.0004
SUM | 5.0280| 5.0026| 5.0187| 5.0079| 5.0101| 5.0222| 5.0236| 5.0157| 5.0045| 5.0322| 4.9919| 4.9706| 5.0354| 5.0240| 5.0121| 5.0144| 5.0203] 5.0138
FIFM 90.2 81| 81.92| 78.6| 9358 8274/ 8505 8368 80.89| 79.49| 96.11| 74.61| 8539 97.11| 7751 886| 7831 844
ORT 051 053] 0.92 03| 0.36 03] 035 035 0.65 0.4 3.3 38/ 125 122 035 109 258 107
AB 29.61| 27.54| 3539| 2456 15.78| 18.81| 26.77| 23.08] 25.39| 24.58| 5501 545 44.71| 39.69| 21.31| 42.37| 52.84] 33.06
AN 69.88| 71.92| 63.69] 75.14| 83.86| 80.89| 72.89| 7657 73.96] 75.01| 41.69] 41.7| 54.04| 59.09] 78.33| 56.54| 4457 65.87
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XuMuyecknm coctaB nyarvoknasos B. [lBop (obpaseu 1-4485)

1 2 3 4 5 6 7 8 9 10 11 12 cpegHee
(n=12)
Sl 50.13| 50.74| 50.76] 56.41] 56.52| 53.55| 53.26| 53.78| 57.69 55| 56.75| 55.64] 54.19
Tl 0.04 0.05 0.08 0.04 0.04 0.06 0.01 0.01 0 0.02 0.03 0.03] 0.03
AL 30.33| 31.23| 31.03| 26.89| 27.22| 28.89] 28.83] 28.46/ 26.65| 27.95| 26.52| 27.93] 28.49
FE 0.34 0.36 0.45 0.5 0.38 0.56 0.51 0.52 0.35 0.46 0.51 0.41] 0.45
MN 0 0  0.02 0 0 0l 0.03 0 0.03 0 0.06 o] o0.01
MG 0.07 0.16 0.13 0.05 0 0 0.03 0.02 0.05 0.07 0.03 0] 0.05
CA 14.24| 14.38| 14.36 9.75 9.49| 11.63 11.6( 11.43 9.39| 10.25 8.76| 10.01] 11.27
NA 3.5 3.65 3.45 6.04 6.03 5.17 481 4.34 5.71 5.06 6.02 5.32] 4.93
K 0.1 0.14 0.16 0.23 0.49 0.35 0.26 0.31 0.42 0.32 0.63 0.23] 0.3
CR 0.01 0 0 0.03 0 0.01 0.01 0.05 0 0 0.02 0.03] 0.01
SUM 98.76| 100.71| 100.44| 99.94| 100.17| 100.22| 99.35| 98.92| 100.29| 99.13| 99.33 99.6] 99.74
KonuyectBo noHoB B nepecyete Ha 8 (0)
Sl 2.3174| 2.3019| 2.3083| 2.5439| 2.5421| 2.4280| 2.4310| 2.4576( 2.5819| 2.4997| 2.5708| 2.5132] 2.4580
TI 0.0014( 0.0017| 0.0027| 0.0014| 0.0014| 0.0020| 0.0003| 0.0003( 0.0000( 0.0007| 0.0010| 0.0010f 0.0012
AL 1.6525| 1.6699| 1.6632( 1.4293| 1.4430| 1.5439| 1.5510| 1.5328| 1.4058| 1.4972| 1.4159( 1.4869] 1.5243
FE 0.0131( 0.0137| 0.0171| 0.0189| 0.0143| 0.0212| 0.0195| 0.0199( 0.0131| 0.0175| 0.0193| 0.0155] 0.0169
MN | 0.0000| 0.0000( 0.0008( 0.0000( 0.0000| 0.0000| 0.0012| 0.0000| 0.0011| 0.0000( 0.0023( 0.0000] 0.0005
MG | 0.0048( 0.0108| 0.0088| 0.0034| 0.0000| 0.0000| 0.0020( 0.0014( 0.0033| 0.0047| 0.0020| 0.0000{ 0.0034
CA | 0.7053| 0.6990| 0.6997| 0.4711| 0.4573| 0.5650| 0.5673| 0.5596| 0.4503| 0.4991| 0.4252| 0.4844] 0.5486
NA | 0.3137| 0.3211| 0.3042( 0.5281| 0.5259| 0.4545| 0.4257| 0.3845( 0.4955| 0.4459| 0.5287| 0.4659] 0.4328
K 0.0059( 0.0081| 0.0093| 0.0132| 0.0281| 0.0202| 0.0151| 0.0181| 0.0240( 0.0186| 0.0364| 0.0133] 0.0175
CR | 0.0004| 0.0000| 0.0000| 0.0011| 0.0000( 0.0004| 0.0004| 0.0018| 0.0000| 0.0000( 0.0007( 0.0011] 0.0005
SUM | 5.0145| 5.0262| 5.0141| 5.0104| 5.0121| 5.0352( 5.0135| 4.9760| 4.9750| 4.9834| 5.0023| 4.9813] 5.0037
FIFM 73.15 55.8] 66.01| 84.87 100 100/ 90.51| 93.58 79.7] 78.66/ 90.51 100] 84.4
ORT 0.58 0.79 0.92 1.31 2.78 1.95 15 1.88 2.47 1.93 3.68 1.38] 1.76
AB 30.61| 31.23| 30.02| 52.16 52| 43.71| 42.23| 39.96/ 51.09( 46.27| 53.39| 48.35] 43.42
AN 68.82| 67.98| 69.06] 46.53| 45.22| 54.34| 56.27| 58.16/ 46.43 51.8| 42.93| 50.27] 54.82

Ta6nvua 18.3.
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XuMuyecknm coctaB nyarvoknasos B. [lBop (obpaseu 1-4486)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 | cpepmee
(n=14)
Sl 46.63| 50.02| 45.11| 55.57| 54.66] 57.44 54.3] 52.34[ 55.35| 57.39] 54.51 57.7] 57.97 56.99 54.00
Tl 0 0.02 0.01 0.02 0.05 0.05 0 0 0.03 0.07 0.05 0.07 0.08 0.03 0.03
AL 34.82] 32.89] 35.75| 28.78| 29.48| 27.43 29.2| 30.72] 28.76] 26.27| 27.33| 26.01] 26.28| 26.33 29.29
FE 0.65 0.65 0.56 0.54 0.49 0.59 0.61 0.6 0.64 0.8 0.77 0.77 0.76 0.8 0.66
MN 0.03 0.02 0.01 0 0.04 0 0.01 0.04 0.02 0.03 0 0.03 0.01 0.01 0.02
MG 0.06 0.1 0.04 0.1 0.12 0.07 0.12 0.08 0.02 0 0.06 0.02 0 0.07 0.06
CA 17.59 154 18.52| 11.08] 11.65 9.72| 11.72| 13.22 11 8.52 9.49 8.54 8.59 8.81 11.70
NA 1.58 2.71 1.02 5.45 5.16 5.82 5 4.33 5.29 6.7 5.66 6.42 6.12 6.39 4.83
K 0.04 0.06 0.03 0.15 0.13 0.21 0.13 0.08 0.18 0.34 0.26 0.35 0.3 0.33 0.19
CR 0 0 0 0 0 0 0.01 0 0 0 0.03 0 0 0.07 0.01
SUM 101.4| 101.87| 101.05| 101.69| 101.78| 101.33| 101.1| 101.41| 101.29| 100.12| 98.16| 99.91| 100.11| 99.83] 100.79
KonuyectBo noHoB B nepecyete Ha 8 (0)
Sl 2.1210| 2.2469| 2.0642( 2.4711| 2.4333| 2.5495| 2.4347| 2.3516( 2.4710| 2.5813| 2.5062| 2.5964| 2.5982| 2.5717| 2.4284
TI 0.0000( 0.0007| 0.0003| 0.0007| 0.0017( 0.0017( 0.0000| 0.0000| 0.0010| 0.0024| 0.0017( 0.0024| 0.0027| 0.0010| 0.0012
AL 1.8667| 1.7413| 1.9281| 1.5084( 1.5468( 1.4350| 1.5431| 1.6268| 1.5132( 1.3926( 1.4810| 1.3795| 1.3882| 1.4004| 1.5537
FE 0.0247( 0.0244| 0.0214| 0.0201| 0.0182| 0.0219( 0.0229| 0.0225| 0.0239| 0.0301| 0.0296( 0.0290( 0.0285| 0.0302| 0.0248
MN 0.0012| 0.0008| 0.0004( 0.0000{ 0.0015| 0.0000| 0.0004( 0.0015( 0.0008| 0.0011| 0.0000| 0.0011| 0.0004( 0.0004| o0.0007
MG 0.0041| 0.0067| 0.0027( 0.0066| 0.0080| 0.0046| 0.0080( 0.0054( 0.0013| 0.0000| 0.0041| 0.0013| 0.0000( 0.0047| 0.0041
CA 0.8572| 0.7412| 0.9080( 0.5279| 0.5557| 0.4622| 0.5630( 0.6364( 0.5261| 0.4106| 0.4675| 0.4117| 0.4125( 0.4260| 0.5647
NA 0.1393| 0.2360( 0.0905( 0.4699| 0.4454| 0.5009| 0.4347| 0.3772( 0.4579| 0.5843| 0.5045| 0.5601| 0.5318( 0.5591| 0.4208
K 0.0023( 0.0034| 0.0018| 0.0085| 0.0074| 0.0119| 0.0074| 0.0046( 0.0103| 0.0195| 0.0152| 0.0201| 0.0172| 0.0190| 0.0106
CR 0.0000| 0.0000( 0.0000( 0.0000{ 0.0000| 0.0000| 0.0004( 0.0000( 0.0000| 0.0000| 0.0011| 0.0000( 0.0000( 0.0025| 0.0003
SUM | 5.0165( 5.0014| 5.0174| 5.0132| 5.0180| 4.9877| 5.0146( 5.0260( 5.0055| 5.0219| 5.0109| 5.0016| 4.9795| 5.0150( 5.0092
FIFM 85.87| 78.48] 88.71| 75.18[ 69.61| 82.54| 74.04 80.8] 94.72 100 87.8] 95.57 100 86.51 85.70
ORT 023 035 018 085 073 122 074 045 1.03] 192 154 203 178 1.89| 1.07
AB 13.95| 24.07 9.05| 46.69| 44.17( 51.37| 43.24| 37.05| 46.05 57.6 51.1| 56.47| 55.31| 55.68| 42.27
AN 85.82| 75.58| 90.78| 52.46 55.11 47.41| 56.02 62.5| 52.92| 40.48 47.35] 4151 429 42.42 56.66

Ta6nvua 18.4.
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Ta6nuua 18.5.

XUMMYECKMIN COCTaB KINMHOMUPOKCEHOB
B aHAe3uTax B. [lBop (o6pa3sew 1-4484)

XUMMYECKMN COCTaB KITMHOMMUPOKCEHOB
B aHAae3uTax B. [lBop (o6pasew 1-4485)

Ta6nvua 18.6.

1 2 3 cpeaHee

(n=3)

Sl 50.93| 51.37| 51.87| 51.39
Tl 0.57| 052| 053] 0.54
AL 2.4 2.43 1.26| 2.03
FE 98| 9.68| 14.67| 11.38
MN 0.29| 0.34| 051] 0.38
MG 1459 1452 1561 14.91
CA 19.76| 20.04| 14.48| 18.09
NA 025 0.31] 0.16] 0.24
K 0 0 0| 0.00
CR 0 o 004 o001
SUM| o9g59| 99.21| 99.13| 98.98
KonuuyectBo noHoB B nepecueTe Ha 6 (0)
SI | 1.9271| 1.9310| 1.9641| 19407
TI | 0.0162| 0.0147| 0.0151| (0153
AL | 0.1070f 0.1077( 0.0562| 0.0903
FE | 0.3101| 0.3043| 0.4646| (3597
MN | 0.0093| 0.0108| 0.0164| g o122
MG | 0.8230| 0.8137| 0.8812| (.8393
CA | 0.8011]| 0.8071| 0.5875| .7319
NA | 0.0183| 0.0226| 0.0117| 00175
K | 0.0000{ 0.0000] 0.0000| 0.0000
CR | 0.0000| 0.0000{ 0.0012| g gooa
SUM| 4.0121| 4.0119| 3.9980| 40073
FIFM| 27.37| 27.22| 3452 29.70
WO | 41.42| 41.93] 30.39] 37.91
EN 4255\ 42.27| 4558 43.47
FS 16.03| 15.81| 24.03| 18.62

1 2 3 4 5 6 7 8 CcpenHee
(n=8)
Sl 55.32] 50.97| 52.12 52| 52.63] 52.02| 52.88| 51.46| 5243
TI 0 0.06 0.59 0.59 0.42 0.54 0.43 0.58 0.4
AL 0] 31.18 1.99 191 1.43 1.97 1.44 2.46 5.7
FE 0.09 0.4 9.82] 10.46 9.61 9.77 9.72 9.55 7.43
MN 0.04 0.03 0.54 0.53 0.53 0.4 0.61 0.46 0.39
MG 17.54 0.18 14.3] 14.32] 15.02| 14.53| 14.76| 15.01] 13.21
CA 26.09] 13.89] 20.67] 19.61] 20.38 20.6] 20.35 20.3] 20.24
NA 0 3.6 0.13 0.36 0.43 0.15 0.27 0.25 0.65
K 0.01 0.14 0 0 0 0 0 0 0.02
CR 0 0.01 0 0 0.02 0 0.03 0.03 0.01
SUM|] 99.09] 100.46] 100.16] 99.78] 100.47] 99.98] 100.49] 100.1] 100.47
KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl 2.0134] 1.7351] 1.9435] 1.9479] 1.9544] 1.9420] 1.9621] 1.9187] 1.9271
TI 0.0000] 0.0015] 0.0165] 0.0166] 0.0117] 0.0152] 0.0120] 0.0163] 0.0112
AL ] 0.0000] 1.2510] 0.0875] 0.0843] 0.0626] 0.0867] 0.0630] 0.1081] 0.2179
FE | 0.0027] 0.0114] 0.3062] 0.3277] 0.2984] 0.3050] 0.3016] 0.2978] 0.2314
MN | 0.0012] 0.0009| 0.0171] 0.0168| 0.0167| 0.0126] 0.0192] 0.0145| 0.0124
MG | 0.9517| 0.0091| 0.7949| 0.7997| 0.8315| 0.8086| 0.8165| 0.8343] 0.7308
CA | 1.0174] 0.5066] 0.8258] 0.7871] 0.8109] 0.8240] 0.8090] 0.8110] 0.7990
NA ] 0.0000] 0.2376] 0.0094] 0.0261] 0.0310] 0.0109] 0.0194] 0.0181] 0.0441
K 0.0005] 0.0061] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0008
CR ] 0.0000] 0.0003] 0.0000] 0.0000] 0.0006] 0.0000] 0.0009] 0.0009] 0.0003
SUM | 3.9869] 3.7596] 4.0009] 4.0062] 4.0178] 4.0050] 4.0037] 4.0197] 3.9750
F/IEM 0.29] 55.49] 27.81] 29.07] 26.41] 27.39] 26.98 26.3| 27.47
WO 51.6] 96.11] 42.86] 41.11] 41.78] 42.52] 41.98] 41.74] 49.96
EN 48.26 1.73| 4125 41.77| 42.84| 41.73| 42.37| 42.94| 37.86
FS 0.14 2.16] 15.89] 17.12] 15.38] 15.74] 15.65] 15.33] 12.18
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X1MMUH4ecknm coctaB KNMHOMUPOKCEHOB B aHAe3uTax B. [1Bop (obpaseu 1-4485)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 c?nefl*g;e
Sl | 5246 5117 5225 5229 52.43 52.79| 52.62] 51.38 51.91] 51.95 52.31] 51.53| 51.43| 51.51] 51.47| 51.68] 51.95
TI 0.21] 0.49 036 032 032 037 033 04 041 o026 034 05 05 054 047 035 039
AL | o098 072 138 105 1.06 156 1.4 148 152 096 101 1.96 196/ 208 1.72] 1.6 1.37
FE | o9.86| 1366 9.69] 9.89| 9.87] 9.66] 9.34] 996 962 994 971 927 886 1015 991 9.61 9.94
MN | o076 097 06 037 078 053 067 065 066 075 074 044 056 0.61 047 051 063
MG | 14.64 12.37| 15.66] 15.25| 14.55| 14.55| 13.96| 13.97| 14.43] 13.9 14.53 14.48] 13.93 13.57| 13.52 14.27] 14.22
cA | 2036 19.00] 20.8 20.48] 20.66 20.64] 20.67| 20.48] 19.54| 20.77| 20.24] 21.09] 21.43| 20.87| 21.53| 20.68| 20.58
NA | 012 026 0.29 0 024 o028 032 025 029 o015 019 0.28] 038 026 026 0.35 025
K o 007 002 0 0 0 0 0 0 0 0 0 0 o o0.01 of o0.01
CR o 001 001 005 o 0.3 ol 005 005 004 004 o 001 002 003 of 0.02
SUM| 99.39] 98.81 101.06) 99.7] 99.91 100.41] 99.15 98.62| 98.43 98.72| 99.11] 99.55| 99.06| 99.61 99.30| 98.71] 99.35

KonuyectBo noHoB B nepecueTe Ha 6 (0)

SI | 1.9720] 1.9706| 1.9348 1.9580| 1.9638 1.9608| 1.9785 1.9520| 1.9648| 1.9715| 1.9710| 1.9341| 1.9399| 1.9391| 1.9436| 1.9582] 1.9570
TI | 0.0059] 0.0142| 0.0100] 0.0090| 0.0090| 0.0103| 0.0093 0.0114| 0.0117| 0.0074] 0.0096| 0.0141| 0.0142| 0.0153| 0.0133| 0.0100] 0.0109
AL | 0.0434] 0.0327] 0.0602| 0.0463| 0.0468| 0.0683| 0.0550| 0.0663| 0.0678| 0.0429 0.0449| 0.0867| 0.0871| 0.0923| 0.0766| 0.0563| 0.0609
FE | 0.3100] 0.4399] 0.3001| 0.3097| 0.3092] 0.3001| 0.2937 0.3165| 0.3045| 0.3155| 0.3060| 0.2910| 0.2795| 0.3196| 0.3130| 0.3045| 0.3133
MN | 0.0242| 0.0316| 0.0188| 0.0117| 0.0247| 0.0167| 0.0213] 0.0209| 0.0212| 0.0241| 0.0236| 0.0140| 0.0179| 0.0195| 0.0150| 0.0164] 0.0201
MG | 0.8204| 0.7102| 0.8645| 0.8513 0.8124| 0.8057| 0.7825| 0.7912| 0.8142] 0.7864| 0.8162| 0.8102| 0.7833| 0.7616| 0.7611] 0.8061| 0.7986
cA | 0.8200| 0.7877] 0.8252| 0.8216| 0.8291| 0.8214] 0.8327| 0.8337| 0.7924| 0.8445| 0.8171] 0.8481| 0.8661| 0.8418| 0.8711| 0.8395| 0.8308
NA | 0.0087| 0.0194] 0.0208| 0.0000| 0.0174| 0.0202| 0.0233| 0.0184] 0.0213| 0.0110] 0.0139| 0.0204| 0.0278| 0.0190| 0.0190| 0.0257| 0.0179
K | 0.0000| 0.0034| 0.0009] 0.0000| 0.0000] 0.0000| 0.0000 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0005| 0.0000] 0.0003
CR | 0.0000| 0.0003| 0.0003| 0.0015| 0.0000/ 0.0009| 0.0000 0.0015| 0.0015| 0.0012| 0.0012| 0.0000| 0.0003| 0.0006/ 0.0009| 0.0000] 0.0006
SUM | 4.0046| 4.0100] 4.0356| 4.0091| 4.0124] 4.0044| 3.9963 4.0119| 3.9994| 4.0045| 4.0035| 4.0186| 4.0161| 4.0088 4.0141] 4.0167| 4.0104
FIFM| 27.42| 38.25] 25.77| 26.68 27.56| 27.14] 27.29) 28.57| 27.22| 28.63 27.27| 26.42] 26.3 29.56| 29.14| 27.42| 28.17
WO | 42.04] 40.65| 41.47| 41.44) 425 42.62] 43.62| 42.94] 41.46| 43.39] 42.14] 4351 44.9 43.78] 44.78 43.05| 42.77
EN | 42.06] 36.65| 43.45 42.94] 41.65 41.81 40.99] 40.76| 42.6] 40.4] 42.00 4156 40.61] 39.6| 39.13] 41.33 41.1
Fs | 15.80| 22.7| 1508 15.62| 15.85| 1557 1530 16.3 1593 16.21] 1578 14.93] 14.49 16.62] 16.09 15.62] 16.13

Ta6nuua 18.7.
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X1MMun4yeckmnm coctaB OPTONUPOKCEHOB B aHAe3uTax B. [1Bop (obpaseu 1-4484)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 cpegHee
(n=14)
Sl 53.43| 52.78| 53.59| 53.42| 5159| 51.66/ 51.53| 51.24 52.3] 50.65| 50.49| 51.12| 52.18[ 52.01 52
Tl 0.27 0.25 0.32 0.27 0.68 0.44 0.53 0.61 0.35 0.64 0.53 0.56 0.5 0.45 0.46
AL 1.43 2.02 1.28 1.87 1.58 1.86 1.85 1.29 0.72 1.38 1.25 1.45 1.6 1.4 1.5
FE 16.65| 16.14| 18.66| 16.12( 17.51| 18.82| 21.36| 17.25| 20.04| 15.46| 19.83| 16.78| 19.75| 21.26] 18.26
MN 0.49 0.37 0.64 0.45 0.55 0.61 0.63 0.57 0.54 0.54 0.59 0.56 0.6 0.58 0.55
MG 25.62| 26.04| 23.42| 25.74] 15.34] 20.42 17.8| 14.87| 21.39| 15.57| 15.62| 15.43 20.2| 18.74] 19.73
CA 1.7 1.55 1.87 1.93| 13.38 5.06 5.89| 14.07 3.95 14.4| 10.23| 12.56 4.88 5.07 6.9
NA 0.04 0 0.09 0 0.19 0.13 0.09 0.13 0.1 0.12 0.11 0.17 0 0.14 0.09
K 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CR 0.01 0.11 0.01 0.05 0 0.08 0 0 0.02 0 0.01 0.03 0.01 0.02 0.03
SUM 99.64| 99.26] 99.88| 99.85| 100.82|] 99.08/ 99.68| 100.03| 99.41| 98.76] 98.66] 98.66] 99.72| 99.67] 99.51
KonuyectBo noHoB B nepecueTe Ha 6 (0)
Sl 1.9524| 1.9318| 1.9716( 1.9436( 1.9408| 1.9420| 1.9512| 1.9464| 1.9630| 1.9376| 1.9490( 1.9560( 1.9528| 1.9630] 1.9501
TI 0.0074( 0.0069| 0.0089| 0.0074| 0.0192| 0.0124| 0.0151| 0.0174( 0.0099( 0.0184| 0.0154| 0.0161| 0.0141| 0.0128] 0.0130
AL 0.0616( 0.0871| 0.0555| 0.0802| 0.0701| 0.0824| 0.0826| 0.0578| 0.0319( 0.0622| 0.0569| 0.0654| 0.0706| 0.0623] 0.0662
FE 0.5088( 0.4940( 0.5741| 0.4905| 0.5509| 0.5917| 0.6764| 0.5480( 0.6290( 0.4946| 0.6402| 0.5369| 0.6182| 0.6711] 0.5732
MN | 0.0152| 0.0115( 0.0199( 0.0139| 0.0175| 0.0194| 0.0202| 0.0183| 0.0172( 0.0175| 0.0193| 0.0181| 0.0190| 0.0185] 0.0175
MG | 1.3956( 1.4209| 1.2845| 1.3961| 0.8603| 1.1444| 1.0048| 0.8421| 1.1969( 0.8879| 0.8989| 0.8801| 1.1270| 1.0544] 1.0996
CA | 0.0666| 0.0608| 0.0737| 0.0752| 0.5393( 0.2038| 0.2390| 0.5726| 0.1588| 0.5902| 0.4231| 0.5149( 0.1957| 0.2050] 0.2799
NA ] 0.0028| 0.0000| 0.0064| 0.0000| 0.0139| 0.0095( 0.0066( 0.0096( 0.0073| 0.0089| 0.0082| 0.0126| 0.0000( 0.0102] 0.0069
K 0.0000( 0.0000( 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000( 0.0000( 0.0000( 0.0000| 0.0000| 0.0000| 0.0000] 0.0000
CR 0.0003( 0.0032( 0.0003| 0.0014| 0.0000| 0.0024| 0.0000| 0.0000( 0.0006( 0.0000( 0.0003| 0.0009| 0.0003| 0.0006] 0.0007
SUM | 4.0107| 4.0162| 3.9949| 4.0083| 4.0120( 4.0080( 3.9959( 4.0122| 4.0146| 4.0173| 4.0113| 4.0010| 3.9977| 3.9979] 4.0070
FIFM 26.72 25.8] 30.89 26| 39.04| 34.08| 40.23[ 39.42| 34.45| 35.77 41.6| 37.89| 35.42| 38.89] 34.73
WO 3.38 3.08 3.81 3.83] 27.65| 10.51| 12.44 29.18 8| 29.92| 21.56| 26.65/ 10.08/ 10.62] 14.34
EN 70.81| 71.92| 66.47| 71.16] 44.11| 58.99| 52.33 42.9 60.3| 45.01| 45.81] 45.56] 58.07| 54.62] 56.29
FS 25.81| 25.01] 29.71 25| 28.24 30.5| 35.23] 27.92| 31.69] 25.07| 32.63| 27.79| 31.85| 34.76] 29.37

Ta6nuua 18.8.
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XuMnyeckmm coctaB OPTONMPOKCEHOB B aHAe3uTax B. [1Bop (o6pasewy 1-4485)

1 2 3 4 5 6 7 8 9 10 11 cpegHee
(n=11)
Sl 48.69( 52.49| 52.86| 53.75| 52.68| 53.33 53.2| 53.15[ 53.03 53.2| 52.23 52.6
Tl 0.76 0.14 0.15 0.17 0.13 0.21 0.25 0.21 0.26 0.21 0.24 0.25
AL 6.07 0.53 0.61 0.47 0.51 0.57 0.6 0.75 0.79 0.7 0.92 1.14
FE 13.26] 21.87 20.8| 20.67| 21.85 21.9] 20.83] 19.73] 20.19] 19.37| 20.15] 20.06
MN 0.52 1.35 1.27 1.18 1.31 1.3 1.2 1.15 0.97 1.1 1.26 1.15
MG 15.17] 21.02] 22.66 23.1| 2193 2211 22.66 24.2| 23.87| 23.41| 22.91] 22.09
CA 10.54 1.27 1.31 1.39 1.32 1.38 1.36 1.41 1.46 1.36 1.91 2.25
NA 2.3 0 0.08 0 0.02 0.01 0 0.03 0.01 0 0.06 0.23
K 1.37 0 0 0 0 0 0 0 0 0 0 0.12
CR 0.04 0.03 0.04 0 0.05 0 0.01 0 0.02 0 0 0.02
SUM 98.72 98.7] 99.78| 100.73 99.8| 100.81| 100.11| 100.63| 100.6] 99.35| 99.68 99.9
KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl 1.8508| 1.9896| 1.9723| 1.9810( 1.9752( 1.9770| 1.9762| 1.9560| 1.9552| 1.9772| 1.9510] 1.9601
TI 0.0217| 0.0040( 0.0042( 0.0047| 0.0037| 0.0059| 0.0070| 0.0058| 0.0072| 0.0059| 0.0067] 0.0070
AL 0.2719( 0.0237| 0.0268| 0.0204| 0.0225| 0.0249| 0.0263| 0.0325( 0.0343| 0.0307| 0.0405] 0.0504
FE 0.4215| 0.6933( 0.6491( 0.6371| 0.6851| 0.6790| 0.6471| 0.6073| 0.6225( 0.6021| 0.6295] 0.6249
MN 0.0167| 0.0433( 0.0401( 0.0368| 0.0416| 0.0408| 0.0378| 0.0358| 0.0303| 0.0346| 0.0399] 0.0362
MG | 0.8597| 1.1878| 1.2605( 1.2692( 1.2258| 1.2219| 1.2548| 1.3277| 1.3120| 1.2970| 1.2758] 1.2266
CA 0.4293| 0.0516( 0.0524( 0.0549| 0.0530| 0.0548| 0.0541| 0.0556( 0.0577( 0.0542| 0.0764] 0.0904
NA 0.1695( 0.0000( 0.0058| 0.0000| 0.0015| 0.0007| 0.0000| 0.0021( 0.0007( 0.0000| 0.0043] 0.0168
K 0.0664| 0.0000( 0.0000( 0.0000{ 0.0000{ 0.0000| 0.0000| 0.0000| 0.0000{ 0.0000| 0.0000F 0.0060
CR 0.0012| 0.0009( 0.0012( 0.0000{ 0.0015| 0.0000| 0.0003| 0.0000| 0.0006( 0.0000| 0.0000F 0.0005
SUM | 4.1087( 3.9942| 4.0124| 4.0041| 4.0099| 4.0050( 4.0036( 4.0228| 4.0205| 4.0017| 4.0241] 4.0188
F/IFM 32.9] 36.86] 33.99| 33.42| 35.85| 35.72 34.02 31.38] 32.18 31.7] 33.04] 33.73
WO 25.1 2.67 2.67 2.8 2.7 2.8 2.77 2.79 2.9 2.77 3.86 4.89
EN 50.26] 61.46| 64.25] 64.72| 62.41] 62.48] 64.15 66.7| 65.86 66.4] 64.38] 63.01
FS 24.64| 35.87| 33.08] 32.49| 34.89| 34.72| 33.08/ 30.51] 31.25| 30.82 31.76 32.1

Ta6nuua 18.9.
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X1uMun4yeckmnm coctaB OPTONUPOKCEHOB B aHZe3uTax B. [1Bop (o6paseu 1-4486)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 cpegHee
(n=17)
Sl 38.39| 54.21] 53.92| 55.18] 53.87| 53.63| 53.51 53.9] 52.04] 52.42| 51.38 53| 53.14|] 52.63 51.3] 52.17
Tl 0 0.25 0.27 0.18 0.27 0.31 0.29 0.29 0.32 0.34 0.36 0.28 0.29 0.23 0.28 0.26
AL 0.02 1 1.01 0.58 0.97 1.42 1.03 1.34 0.46 0.92 0.65 0.63 0.43 0.51 0.74 0.78
FE 20.79| 18.25| 19.26/ 18.83| 19.34| 18.94| 19.29| 18.58 21.9| 2047 21.73| 21.88] 21.39] 20.92 20.4| 20.13
MN 0.3 0.83 0.9 0.85 0.79 0.84 0.82 0.73 1.05 1.03 1.16 1.12 1.03 1.02 1.08 0.90
MG 39.73| 24.61| 23.29| 24.07] 23.35| 23.94 23.8| 24.37| 21.11] 22.08/ 19.92| 20.29( 21.76| 21.87| 21.21] 23.69
CA 0.13 1.48 1.63 1.54 1.63 1.46 1.62 1.45 2.4 2.56 3.29 2.51 1.79 1.86 3.73 1.94
NA 0 0.03 0 0 0 0.05 0 0.03 0.03 0.06 0 0.12 0.01 0.04 0 0.02
K 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0.00
CR 0 0 0 0.02 0 0.04 0.03 0 0 0 0 0 0.03 0.01 0.03 0.01
SUM 99.36/ 100.66| 100.28| 101.25| 100.22| 100.63| 100.39 100.69| 99.31| 99.88] 98.49| 99.84| 99.87| 99.09| 98.77[ 99.92
KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl 1.4974| 1.9733| 1.9803| 1.9983( 1.9798| 1.9604| 1.9654| 1.9639| 1.9681| 1.9573| 1.9657| 1.9895| 1.9848| 1.9796| 1.9486( 1.9408
TI 0.0000( 0.0068| 0.0075| 0.0049| 0.0075( 0.0085| 0.0080| 0.0079| 0.0091| 0.0095( 0.0104( 0.0079| 0.0081| 0.0065| 0.0080| 0.0074
AL 0.0009( 0.0429| 0.0437| 0.0248| 0.0420( 0.0612| 0.0446| 0.0575| 0.0205| 0.0405| 0.0293( 0.0279| 0.0189| 0.0226| 0.0331| (.0340
FE 0.6782| 0.5556| 0.5916( 0.5703| 0.5944| 0.5790| 0.5925| 0.5662| 0.6927| 0.6392| 0.6953| 0.6869| 0.6681| 0.6581| 0.6481| (.6277
MN ] 0.0099| 0.0256| 0.0280| 0.0261| 0.0246( 0.0260( 0.0255| 0.0225| 0.0336| 0.0326| 0.0376( 0.0356| 0.0326| 0.0325| 0.0347| 0.0285
MG | 2.3103| 1.3355| 1.2752| 1.2995| 1.2793| 1.3046| 1.3032| 1.3237| 1.1902| 1.2291| 1.1361| 1.1354( 1.2116| 1.2264| 1.2011| 1.3174
CA | 0.0054( 0.0577| 0.0641| 0.0598| 0.0642| 0.0572| 0.0638| 0.0566| 0.0972| 0.1024| 0.1349| 0.1009( 0.0716( 0.0750| 0.1518| (.0775
NA | 0.0000| 0.0021| 0.0000( 0.0000( 0.0000| 0.0035| 0.0000| 0.0021| 0.0022( 0.0043| 0.0000| 0.0087| 0.0007| 0.0029( 0.0000( (.0018
K 0.0000( 0.0000| 0.0000| 0.0000| 0.0000( 0.0000( 0.0000| 0.0000| 0.0000| 0.0000( 0.0000( 0.0005| 0.0000| 0.0000| 0.0000| 0.0000
CR 0.0000( 0.0000| 0.0000( 0.0006| 0.0000| 0.0012| 0.0009| 0.0000( 0.0000| 0.0000{ 0.0000| 0.0000| 0.0009| 0.0003| 0.0009( @ 0003
SUM | 4.5021| 3.9995| 3.9904| 3.9843| 3.9918| 4.0016| 4.0039| 4.0004( 4.0136( 4.0149| 4.0093| 3.9933| 3.9973| 4.0039| 4.0263| 40355
FIFM 22.69] 29.38] 31.69 30.5| 31.72] 30.74| 31.26[ 29.96| 36.79| 34.21| 37.96| 37.69| 35.54| 34.92 35.05| 32.67
WO 0.18 2.96 3.32 3.1 3.31 2.95 3.25 2.91 491 5.2 6.86 5.25 3.67 3.83 7.59 3.95
EN 77.17| 68.53| 66.04] 67.35| 66.01] 67.22| 66.51| 68.01| 60.11] 62.37| 57.78] 59.04] 62.09] 62.59( 60.03| 64.72
FS 22.65| 28.51| 30.64| 29.56| 30.67| 29.83] 30.24| 29.09| 34.98| 32.44| 35.36| 35.71| 34.24] 33.59| 32.39| 31.33

Tabnuua 18.10.
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Ta6bnuua 18.11.

XuMMYEeCKMIA coCcTaB MarHeTUTOB

B aHAe3uTax B. [lBop (o6pa3sew 1-4484)

XVMNYECKN cocTaB MarHeTUTOB

Ta6nuua 18.12.

B aHAae3uTax B. [iBop (o6pa3sew 1-4485)

1 2 3 4 cpenHee

(n=4)

Sl 0.11] 0.13| 0.06] 0.09] 01
Tl 13.62| 125 13.8| 1573 13.91
AL 1.88 24| 177 104 177
FE2 41.24| 39.7| 41.65| 43.55| 41.54
FE3 38.56| 40.58| 38.17| 36.78] 38.52
MN 0.43 0.37 0.44| 0.46] 0.43
MG 1.38| 207/ 141 1.05| 1.48
CA 0.07 0] 002 012 0.05
NA 0.24 0 0 o] 0.06
K 0 0 0 0 0
CR 1.68| 217/ 265 054 176
SUM 99.21| 99.92| 99.97| 99.36] 99.62

KonuuyectBo noHoB B nepecyeTte Ha 32 (0)
Sl 0.0330| 0.0384| 0.0178| 0.0271] 0.0291
T 3.0698| 2.7778| 3.0873| 3.5599| 3.1237
AL 0.6641| 0.8359| 0.6206| 0.3689| 0.6224
FE2 [10.3371| 9.8117[10.3626[10.9600] 10.3679
FE3 | 8.6974| 9.0247| 8.5458| 8.3287] 8.6492
MN | 0.1092| 0.0926| 0.1109| 0.1173] 0.1075
MG | o.6166| 0.9119| 0.6253| 0.4711] 0.6562
CA | 0.0225| 0.0000| 0.0064| 0.0387] 0.0169
NA | 0.1395] 0.0000] 0.0000] 0.0000] 0.0349
K 0.0000{ 0.0000| 0.0000| 0.0000] 0.0000
CR | 0.3981| 0.5070| 0.6233| 0.1285| 0.4142
SUM [24.0873[24.0000[24.0000(24.0002| 24.0219
FIFM | 9437| 915 94.31] 9588 94.02

cpegHee
(n=2)
Sl 0.08 0.1 0.09
TI 1.37 1.33 1.35
AL 2.74 2.31 2.53
FE2 31.19 31.3 31.25
FE3 62.97 63.79 63.38
MN 0.34 0.34 0.34
MG 0.78 0.74 0.76
CA 0 0 0.00
NA 0 0 0.00
K 0 0 0.00
CR 0.01 0 0.01
SUM 99.48 99.91 99.70
KonuyectBo noHoB B nepecyete Ha 32 (0)
S| 0.0242 0.0302 0.0272
TI 0.3119 0.3023] 0.3071
AL 0.9778 0.8230] 0.9004
FE2 7.8969 7.91201 7.9045
FE3 14.3475| 14.5118| 14.4297
MN 0.0872 0.0871] 0.0872
MG 0.3521 0.3335] 0.3428
CA 0.0000 0.0000] 0.0000
NA 0.0000 0.0000] 0.0000
K 0.0000 0.0000] 0.0000
CR 0.0024 0.0000] 0.0012
SUM 24.0000] 23.9999| 24.0000
F/FM 95.73 95.96] 95.85
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Ta6bnuua 18.13. Ta6nuua 18.14.

XuMnyeckmmn coctaB BYfIKaHUYECKOro CTekna B XumMuyeckum coctas
aHpgesutax B. [iBop (obpaseu |-4484) ByJIKaHM4eckoro crtekna B. [lBop(o6pa3sew, [-4485)
1 2 3 4 cpenHee
(n=4) 1

Sl 76.79] 75.58| 86.6] 75.65| 78.66 Sl 69.19
Tl 08] 056 028 019 0.46 Tl 0.61
AL 9.69] 11.97 6.94] 9.46] 9.52 AL 14.81
FE 1.31] 094 039 332 1.49 FE 1.96
MN 0.08 0 ol o0.11] 0.05 MN 0.03
MG ol o004 o005 o075 021 MG 0.27
CA 115 0.81 0.77 256 1.32 CA 2.08
NA 3.06] 385 246 2971 3.09 NA 5.14
K 597 453 057] 336 361 K 2.71
CR ol 0.2 0.05 ol 0.02 CR 0.26
SUM| og8s85] 98.3] 98.11] 98.37] 9s8.41 SUM 97.06
KonuuyectBO MoHoB B nepec4yeTte Ha 8 (0) B nepecyeTe Ha 8 (O)
SI | 3.3925| 3.3309| 3.6478| 3.3610] 3.4331 S| 3.1308
TI | 0.0266| 0.0186| 0.0089] 0.0063] 0.0151 Tl 0.0208
AL | 0.5046] 0.6218| 0.3445] 0.4954| 0.4916 AL 0.7899
FE | 0.0484| 0.0346| 0.0137| 0.1234] 0.0550 FE 0.0742
MN | 0.0030] 0.0000] 0.0000] 0.0041] 0.0018 MN 0.0011
MG | 0.0000] 0.0026] 0.0031] 0.0497] 0.0139 MG 0.0182
CA | 0.0544] 0.0382] 0.0348] 0.1219] 0.0623 CA 0.1008
NA | 0.2621] 0.3290] 0.2009] 0.2558] 0.2620 NA 0.4510
K | 0.3365] 0.2547| 0.0306] 0.1904] 0.2031 K 0.1564
CR | 0.0000] 0.0007] 0.0017] 0.0000] 0.0006 CR 0.0093
SuM| 4.6281] 4.6311| 4.2860| 4.6080| 4.5383 SUM 4.7525
FIFM 100] 9295 81.4] 71.29] 86.41 F/IEM 80.29
ORT| 5153 4095 115 3352 34.38 ORT 63.67
AB | 4014] 529] 75.45] 45.03] 53.38 AB 22.09
AN 8.34] 6.15| 13.05| 21.45| 12.25 AN 14.24
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Ta6bnuua 18.15.

XnMunyecknn coctaB BKITIOYEHUA BYNIKAHUYECKOro cTekna B
K nMHonupokceHax B. [1Bop (o6pa3ey 1-4485)

XnmMunyecknun coctaB ByJFIKaHU4YECKOro

Ta6nuua 18.16.

cTekna B. [1Bop (o6pa3sewy 1-4486)

1 2 3 cpeaHee
(n=3)
Sl 78.75 78.49| 67.83] 75.02
Tl 0.13 0.1 0.12 0.12
AL 12.79 13.01| 16.81 14.2
FE 0.34 0.44 1.16 0.65
MN 0.05 0 0 0.02
MG 0.03 0.04 0 0.02
CA 0.25 0.72| 0.22 0.4
NA 1.31 1.55 4.4 2.42
K 1.99 2.95 8.59 4.51
CR 0 0.08 of 0.03
SUM| o564 97.38] 99.13] 97.38
KonuuyectBO MoHOB B nepecuyeTe Ha 8 (0)
S| | 3.4335| 3.3977 | 3.0743] 3.3018
TI | 0.0043] 0.0033 | 0.0041] 0.0039
AL | 0.6573] 0.6638 | 0.8980] 0.7397
FE | 0.0124| 0.0159 | 0.0440| 0.0241
MN | 0.0018[ 0.0000 | 0.0000] 0.0006
MG | 0.0019] 0.0026 | 0.0000] 0.0015
CA | 0.0117| 0.0334 | 0.0107] 0.0186
NA | 0.1107| 0.1301 | 0.3867] 0.2092
K | 0.1107| 0.1629 | 0.4967] 0.2568
CR | 0.0000] 0.0027 | 0.0000] 0.0009
SUM | 4.3443| 4.4124 | 4.9145] 45571
FIFM]  86.41 86.05 100|  90.82
ORT| 4748 49.91| 5556] 50.98
AB 4751 39.86| 43.25] 4354
AN 5.01 10.23] 1.19] 5.48

1 2 3 cpenHee
(n=3)
Sl 76.14] 71.97| 74.56 74.22
Tl 079] o066] 0.77 0.74
AL 11.92] 13.39] 11.62 12.31
FE 3.26 259] 3.67 3.17
MN 0.04] 0.05] 0.18 0.09
MG 0.19] 0.06] 0.25 0.17
CA 1.02 1.6] 0.95 1.19
NA 291] 3.99] 331 3.4
K 3.52 2.84] 3.43 3.26
CR 0.02 0 0 0.01
SUM| 9981 97.15] 98.74] 9857
KonuuyectBO MoHOB B nepecyeTe Ha 8 (0)
SI | 3.3146| 3.2292| 3.2986] 3.2808
TI | 0.0259] 0.0223| 0.0256] 0.0246
AL | o.6116] 0.7081] 0.6059] 0.6419
FE | 0.1187| 0.0972| 0.1358] 0.1172
MN | 0.0015] 0.0019] 0.0067] 0.0034
MG | 0.0123] 0.0040] 0.0165] 0.0109
CA | 0.0476] 0.0769| 0.0450] 0.0565
NA | 0.2456] 0.3471] 0.2839] 0.2922
K | o.1955] 0.1626] 0.1936] 0.1839
CR | 0.0007] 0.0000] 0.0000] 0.0002
SUM | 4.5740] 4.6493] 4.6116] 4.6116
FIFM| 90.59] 96.03] 89.17 91.93
ORT 40| 27.71] 37.05 34.92
AB 50.26] 59.17] 54.34 54.59
AN 9074 13.11] 862 10.49
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CopepxaHue P33 B 6asanbTtax, aHae3uTo-6asanbTax u aHaesutax B.[1Bop (r/T)

Tabnuua 18.17.

Ne n.n |[Ne o6p.. nopoga La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
1 |J-4486 6aszanbT 6.09 | 14.10 | 190 | 835 | 251 | 050 | 361 | 0.50 | 3.11 | 0.69 | 1.90 | 0.28 | 1.57 | 0.26
2 |b-636 6asanbT 520 (13.00| 1.89 | 889 | 291 | 1.18 | 4.06 | 0.60 | 3.41 | 0.73 | 1.97 | 0.29 | 155 | 0.25
3  |220-k aHa.-6asanbTt.| 5.65 | 13.30 | 1.82 | 838 | 263 | 0.80 | 3.70 | 054 | 3.00 | 0.65 | 1.77 | 0.26 | 1.34 | 0.22
4 [219-k aHg.-6asaneT.| 5.33 | 12.70 | 1.70 | 7.70 | 241 | 0.23 | 3.60 | 054 | 3.21 | 0.73 | 2.06 | 0.32 | 1.72 | 0.29
5 |J-4484 aHaesuT 735 |16.40 | 223 | 9.85 | 297 | 1.06 | 410 | 0.60 | 3.40 | 0.72 | 1.95 | 0.28 | 1.50 | 0.24
6 [J-4485 aHaesuT 12.00| 26.40 | 3.47 | 1490 | 444 | 1.02 | 590 | 0.86 | 497 | 1.10 | 295 | 0.43 | 2.21 | 0.37
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Puc. 18.2 XapakTep pacnpegeneHusa P33 B 6asanbTtax, aHae3uto-6asanstax n aHgesutax B.[Asop

100.00

£ 10.00

1.00

19. Byakan [peBHeii KapbiMckuii (Kagdbaepa). Koopmuumars: 54°03° ¢, 159°24” 5.1, Beicora 950m. Kanbziepa Ha mecte
npeBHero Kapeimckoro Bynkana. [lnomanes xanpaepbr 12 KM, Bynkan mantuitHoro mutanus. CocTaB: IUIarMOKIa30BbIe 0a3ajibThl U aH/IE3UTO-

0a3aJbThI, IByMUPOKCEHOBBIC aHAC3UTHI | 1 || THMOB U HaUTHI.

Xumunyecknm coctaB nopopa B. [ipeBHMM KapbiMckun (kanbaepa) Tabnuua 19.0.

KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
SiO» 52.24| 53.30| 53.60[ 54.00( 54.48( 55.32| 55.40| 55.58| 55.68| 55.88|56.06| 57.50( 57.50| 57.62| 58.32] 58.40] 58.50] 58.32
TiO2 1.70 1.60 1.68 1.37 1.27 0.90 0.94 0.98 0.95 0.98] 0.90 1.04 0.97 0.97 0.92 1.12 1.10 1.02
Al;03 17.05| 17.43| 17.03] 17.02| 16.02( 18.30f 18.98 18.51| 18.50| 16.76|17.73| 19.20| 18.64] 18.77] 17.33] 16.50] 16.00] 16.97
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Fe>0O3 3.00 2.63 2.73 3.48 6.48 3.65 2.04 2.63 2.79 421 2.74 3.20 4.21 4.20 3.82 3.90 3.91 4.00
FeO 6.88 6.70 6.78 5.53 3.53 5.00 5.23 4.84 4.83 491 5.50 3.10 3.15 3.45 3.04 4.80 5.80 5.90
MnO 0.28 0.25 0.27 0.25 0.15 0.15 0.19 0.18 0.19 0.19| 0.17 0.22 0.18 0.23 0.21 0.20 0.22 0.22
MgO 3.98 3.76 3.86 5.00 5.02 3.15 3.91 4.10 4.15 4.09( 3.31 3.51 2.75 2.50 3.50 3.40 3.50 241
CaO 9.10 8.50 8.56 8.00 8.70 8.60 8.20 8.26 8.29 8.36( 7.39 6.93 6.50 6.00 6.83 4.80 4.87 4.87
Na.O 3.06 3.22 3.12 3.65 3.60 3.54 3.78 3.53 3.60 3.10] 3.21 4.25 4.25 4.92 4.96 4.90 4.92 4.46
K20 0.74 0.89 0.89 1.12 1.02 1.09 1.15 1.10 1.11 1.12] 1.10 1.30 1.35 1.89 1.60 1.68 1.75 1.44
P20s 0.27 0.30 0.26 0.28 0.26 0.26 0.26 0.24 0.24 0.24| 0.2 0.27 0.27 0.30 0.28 0.28 0.30 0.28
H,O 0.26 0.36 0.26 0.22 0.12 0.10 0.02 0.02 0.02 0.08 0.12 0.00 0.02 0.00 0.00 0.02 0.02 0.10
H,O" 0.90 0.90 0.90 0.00 0.00 0.80 0.46 0.46 0.46 0.79( 0.00 0.18 0.21 0.00 0.00 0.21 0.20 0.46
n.n.n. 1.52
SUM 99.46| 99.84| 99.94| 99.92| 100.65( 100.86( 100.56| 100.43| 100.81| 100.71]99.95| 100.70| 100.00] 100.85] 100.81] 100.21] 101.09] 100.45
FeO'/MgO 241 241 2.39 1.73 1.86 2.63 1.81 1.76 1.77 2.13| 241 1.70 2.52 2.89 1.85 2.44 2.66 3.94
npopomkeHne Tabn.19.0.
KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Li 1.44| 13.00| 14.00] 14.40| 14.00{ 13.90| 14.00( 14.00 6.80 9.00 9.00 9.00 9.40 9.00 9.00 7.60 8.40
Rb 13.40| 12.00f 12.00f 15.40( 14.00f 15.40| 13.00f 15.00{ 11.00( 20.00 18.00f 18.00] 15.00f 13.00F 13.00F 13.00f 12.00
Cs 3.60 3.80 1.20 1.20 1.20 1.20 1.20 1.00 2.00 3.00 3.00 1.30 3.00 2.00 1.90 1.20 1.90
\% 150.00| 200.00| 500.00( 100.00( 50.00| 180.00| 120.00| 140.00| 280.00| 270.00 220.00( 620.00f 800.00] 200.00] 150.00] 160.00f 100.00
Co 30.00] 10.00| 45.00| 20.00f 30.00f 30.00({ 38.00f 36.00] 20.00f 26.00 11.00] 10.00] 30.00f 30.00F 36.00F 33.00f 20.00
Ni 20.00f 10.00{ 16.00| 16.00| 30.00|{ 20.00f 18.00f 16.00( 18.00f 18.00 11.00f 10.00f 15.00f 10.00] 11.00] 11.00fF 10.00
Cr 30.00] 38.00/ 50.00| 80.00f 80.00f 30.00({ 30.00f 30.00| 30.00f 10.00 30.00f 10.00f 15.00] 20.00f 22.00F 13.00f 10.00
Ba 200.00( 800.00( 500.00( 250.00( 200.00| 300.00| 550.00| 420.00| 400.00| 700.00 200.00| 500.00] 500.00] 800.00f] 320.00|] 300.00] 300.00
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Sr 800.00( 800.00( 800.00( 500.00( 500.00| 800.00| 850.00| 800.00| 800.00| 840.00 250.00| 300.00] 300.00] 500.00f 319.00f 275.00] 500.00
Pb 3.00 3.00 8.20 3.00 3.00 3.00 3.00 7.00 3.00 5.00 1.00 1.00 5.00 3.00 3.00 3.00 3.00
Mo 2.00 1.20 1.20 2.00 1.00 2.00 0.90 1.40 0.70 1.30 1.00 0.90 3.00 3.00 3.00 1.90 1.70
Zn 80.00| 50.00| 44.00| 30.00| 50.00| 80.00| 85.00| 80.00| 40.00| 82.00 10.00| 10.00f 80.00] 60.00] 115.00f 127.00] 80.00
Cu 100.00( 75.00[ 90.00( 30.00( 30.00( 100.00{ 50.00{ 50.00{ 85.00{ 80.00 80.00f 80.00] 50.00] 50.00] 195.00] 214.00] 80.00
Sc 38.00] 38.00

MpumeyaHue. AHpe3uTo-6asanbTbl: CeBepHbIN 6opT Kanbaepsbl: 1-6 -06p. 205/2, 205/4, 205/3 205/5, 205/7, 205/1.

BocTouHbI 60pT: 7,8,9 -06p. 165/6, 168-k, 222-k.3anagHbin 6opT: 10, 11 -06p.320-k, 172-K.

AnpesnTbl: 3anagHbii 6opt: 12-18, 20-24 - 06p. 1-217, 1-218, 1-1019, 1-1017, 1-1023, 1-1024, 1-1018, 1-1016, 215/2, 173-k, 324-k, 215/1.

CeBepHbin 60pT: 19 - 06p.1-205/6. BocTouHbIN 60pT: 21, 22 - 06p.215-3, 173-k.

HauunTtbl: 3anagHbin 60pT, BEpXHUE ropun3oHTbl: 25-06p.171-k. CeBepHbI 60pT, Nemsbl: 26-06p.1-735.

KoMnoHeHTbI 19 20 21 22 23 24 25 26
SiO- 58.58] 59.14] 60.18] 60.35| 60.98] 61.17] 63.76] 64.08
TiO, 1.08 0.90 0.94 1.00 0.94 0.88 0.79 0.67
Al;03 15.46] 17.40] 17.18] 17.28] 17.18| 17.10] 16.91] 15.36
Fe.03 3.36 3.00 2.92 2.96 1.92 2.37 1.81 1.40
FeO 5.11 5.60 3.79 3.85 3.79 3.80 2.87 3.30
MnO 0.20 0.16 0.16 0.16 0.16 0.17 0.19 0.11
MgO 2.97 2.36 2.30 2.31 2.07 3.00 1.71 1.24

npogomkeHne Tadn.19.0.

P o
'
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CaO 6.25 4.80 5.70 5.70 5.70 5.60 4.78 5.66
Na2O 4.41 4.44 4.13 4.18 4.16 4.09 5.10 3.79
K20 1.50 1.41 1.62 1.75 1.78 1.46 1.63 1.63
P20s 0.28 0.32 0.30 0.28 0.30 0.30 0.33 0.22
H,O 0.00 0.00 0.00 0.00 0.15 0.00 0.06 0.21
H.0" 0.00 0.00 0.00 0.00 0.83 0.00 0.12 0.00
n.n.n. 1.97
SUM 99.20] 99.53] 99.22] 99.82] 99.96] 99.94| 100.06] 99.64
FeO'/MgO 2.74 3.52 2.79 2.82 2.67 1.98 2.63 3.68
Li 8.00 8.00 8.00 8.00 8.00 9.00 7.00
Rb 17.00] 13.00F 15.00f 17.00] 18.00] 20.00} 21.00
Cs 2.00 1.90 3.00 3.00 1.20 1.20 2.00
\% 140.00] 100.00] 100.00] 300.00] 300.00] 400.00] 50.00
Co 18.00] 30.00F 17.00f 32.00] 25.00] 18.00 7.00
Ni 13.00f 10.00] 18.00f 18.00] 20.00} 10.00 8.00
Cr 10.00] 10.00F 10.00f] 49.00] 19.00] 10.00f} 10.00
Ba 800.00] 800.00f 800.00] 810.00] 800.00] 550.00] 100.00
Sr 600.00] 800.00] 350.00] 444.00] 800.00] 400.00] 500.00
Pb 5.00 3.00 7.00 3.00 8.00 3.00 3.00
Mo 1.00 3.00 2.00 1.30 2.00 1.60 1.80
zn 30.00] 80.00] 50.00] 113.00f 60.00] 55.00] 60.00
Cu 45.00] 80.00] 35.00] 55.00F 60.00F 56.00F 30.00
Sc 33.00
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La Ce Nd Sm Eu Tb Yb Lu
Puc.19.2 Xapakrtep pacnpegeneHus P390 B nopoaax B. [peBHuin KapbiMckui
KoHueHTpauua P33 B nopoaax B. [ipeBHun Kapbimckun (r/T)
Ne obp.. nopoaga La Ce Nd Sm | Eu Gd Tb Dy | Tm | Yb Lu Hf
1 1-1023 jaHpe3nT 7.20 | 16.10 | 8.90 |2.80 | 2.10 0.70 2.30 | 0.35 | 2.60
2 1-1024 |- 7.16 | 16.20 | 9.00 | 2.70 | 2.00 0.80 2.50 | 0.40 | 2.56
3 173-k - 7.40 | 16.20 | 9.10 | 2.60 | 1.18 0.61 1.80 | 0.32 | 1.49
4 (-125/1 rpaHUTOMAHbIN KceHonuT | 19.00 | 34.00 26.00 | 850 |1.30 | 540 | 1.30 | 8.90 |0.67| 5.60 | 0.73 | 8.00
CopepxxaHue MUKpO3neMeHTOB B nopoaax B. [lpeBHun KapbiMmckum (r/T)
Ne | o6p.. nopoga Rb Sr Cs Ba Sc Cr Co Ni Zn Sb Zr Ta Th U
1 |1-125/1|rpaHuTonAaHbIA kceHonuT| 35.00 | 110.00 | 0.80 | 800.00 | 11.00 | 14.00 | 1.40 | 3.00 | 80.00 | 1.20 | 180.00 | 0.60 | 3.50 | 2.80

Taomuma 19.1.

Tabmuma 19.2.
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20. By.mcaH KaprMCKHﬁ. Koopauuatsr 54°04” c.m., 159°36° B.1. Beicota 1536 M. AKTHBHO-ICHCTBYIONIHHA CTPATOBYIIKAH B LEHTPE
OJTHOMMEHHOH KaJIbAEphl, BYJIKAaH MAaHTUIHO-KOpOBOro nutaHus. CocTaB MpOIyKTOB U3BEP KEHHIA: IBYITUPOKCEHOBBIE aHAE3UTH B OCHOBHOM || Thma

U JAIlMTHL.

KapbIMCKMI ByrnKaH (BHYTpPUKanbAepPHbIN KOMMNJIEKC) Ta6muma 20.0.

KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
SiO, 57.70| 57.90| 58.79] 59.94| 59.98| 60.44| 60.50] 60.80| 61.52 63.16| 63.30| 63.40| 63.80| 64.60| 64.60| 64.60| 64.65| 64.75] 65.30] 65.80
TiO, 1.04] 1.00 o090 092 o090 117 o089 119] 110 100 0.86] 086 086 090 0.80] 085 080 089 092 0.65
Al,03 18.20] 18.50| 18.30[ 18.10[ 18.00[ 16.09] 16.10] 18.33] 17.28] 16.79] 17.10] 17.10] 17.10] 16.38 16.30] 16.70| 16.27| 16.20| 15.07| 14.75
Fe203 420] 410 320 240[ 232 391 365 193 138 181 =240 =240 =240 157 253 250 253 273 3.00 210
FeO 3.10 3.00] 4.10] 368] 360 258 3.44] 359 365 404 387 387 387 3.76] 3.50] 3.60] 3.50] 3.40| 4.03] 332
MnO 022 020 022 021 020 025 030 018 019 0.14] o018 o018 0214 o025 o020 o021 o016 o0.16] o018 017
MgO 251 271 270 285 280[ 234] 334 192 197 193] 197 196 1.75] 146 146 156 1.83] 1.80 1.53] 2.07
CaO 720 7.29] 6.39] 630 650 578 518 592 584 530 584 486 3.63] 458 458 440 427 467 366 433
Na,O 393 390 432 372 370 434] 397 438 458 397 462 456 456 439 400 4.05 4.00 3.80] 4.00] 4.00
K20 1.44] 145 169 137 1.38] 149 143] 146] 127 178 136] 168 170 166] 171 161] 1.70] 1.70] 1.70] 1.70
P20s 0.28] 029 028] 030 032 092 — 0.32] 036] 011] 030 032 032 037 037 036 037 037 037 037
H0 — B —— 0.95] — 005] 019] — [ — [ — | — | — | — | — | — | — | — 0.19
H,O" — — | — 1 — T — 024 141 o016 064 — | — | — | — | — | — | — | — | — | — 0.16
SUM 99.82| 100.34| 100.89] 99.79] 99.70| 100.50[ 100.21| 100.23| 99.97| 100.03| 101.80| 101.19| 100.13| 99.92| 100.05| 100.44| 100.08| 100.47| 99.76| 99.61
FeO'/MgO 2.74| 2.47] 259 205 203] 261 201 277 248 294] 3.06] 3.08 345 354 396 3.75| 3.16| 3.25| 4.40] 252
Li 12.00| 17.00] 11.00] 11.00| 12.00 11.00| 13.00 16.00] 11.00| 11.00| 15.00| 15.00| 16.00| 16.00| 18.00| 18.00| 17.00
Rb 23.00] 24.00] 26.00] 26.00] 18.00 25.00[ 20.00 20.00] 12.00] 23.00] 21.00] 25.00] 25.00] 28.00] 30.00] 30.00| 40.00
Cs 1.00[ 2.00] 2.00] 2.00] 5.00 5.00] 2.00 2.00 2.00] 200 300 300 400/ 500 300 3.00/ 3.00
v 80.00| 80.00] 80.00] 60.00] 60.00 80.00] 80.00 60.00] 50.00] 80.00] 60.00] 60.00] 60.00] 80.00] 60.00] 80.00 80.00
Co 20.00| 20.00] 10.00] 10.00] 18.00 10.00[ 20.00 3.00] 800 300 400 800 500 500 500 500/ 5.00
Ni 30.00[ 20.00[ 20.00] 20.00] 18.00 50.00] 20.00 3.00] 800 300 500 500 300 300 300 500 5.00
Cr 30.00| 30.00] 20.00] 30.00] 30.00 30.00] 10.00 10.00[ 20.00[ 5.00[ 5.00[ 800 800 3.00] 3.00] 3.00] 80.00
Ba 300.00[ 500.00| 300.00| 300.00| 600.00 300.00{ 300.00 500.00[ 300.00| 200.00| 200.00| 500.00| 300.00| 200.00| 100.00| 200.00| 200.00
Sr 800.00[ 800.00| 800.00| 800.00] 700.00 800.00[ 800.00 600.00[ 800.00| 300.00| 300.00] 300.00| 600.00| 500.00| 500.00| 500.00| 500.00
Pb 3.00] 5.00 5.00] 3.00] 6.00 8.00] 3.00 5.00 3.00] 10.00] 7.00] 5.00] 3.00] 10.00] 5.00] 8.00] 8.00
Mo 2.00] 2.00] 3.00] 200[ 200 2.00] 2.00 3.00] 3.00] 300 120 200[ 200 300 200 3.00f 3.00
Zn 50.00| 50.00] 50.00] 50.00] 40.00 80.00] 50.00 50.00] 50.00] 50.00] 44.00] 30.00] 30.00] 30.00] 30.00] 80.00| 80.00
Cu 50.00| 60.00] 30.00] 50.00] 55.00 50.00] 60.00 30.00] 30.00] 80.00] 40.00] 40.00] 20.00] 50.00] 20.00] 30.00| 30.00
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MNpumeuanne. Tadomua 20.0.

OBynupokceHoBble aHge3uTbl: 1-9 (Pl, Opx, CPx, Mt, ctekno). KOxHoro komnnekca: 1-3 o6p. 224-k, 221-k, 223-K; 3anagHoro komnnekca: 4-7 obp. 290-k, 291-,
769-k, 770-k; ceBepHoro komnnekca: 8,9 obp. 780-k, 783-k. Oaumntbl: 10-20 (PI, Opx, CPx-peako, Mt, ctekno). 3anagHoro komnnekca: 10,11,13 obp. 287-k, 288-k,
289-k; ceBepHoro komnnekca: 12, 15, 16, 18-20 obp. 778-k, 781-k, 782-k, 773, 779, 784; BOCTOYHOro komnnekca: 14 obp. 206-K; roxxHOro komnrekca: 17 obp.. 328-
k.06p. 10 (B. N. Bnogasewy, 1947r.).

% 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69
.kg 5 | | | | | | | | | | | | | | | | | | | | 5.00
3
L 4.5 o - 4.50
4 = - 4.00
o
3.5 * - 3.50
3 - 3.00
2.5 4 - 2.50
2 - 2.00
1.5 - T 1.50
@ HOXHbIN KOMMNJIEKC
11 ! A 3anagHblI KOMMNeKc - 1.00
0.5 - @ CesepHbIn KOMMNeKC | .50
& BocTOYHbIN KOMMEKe
O ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ] ] 000
O 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69
SiO2

Puc. 20.1 CuctemaTtuka aHae3UTOB BHYTPUKanbAepHOro Komnnekca B. KapbIMCkoro Ha
anarpamme FeO*/MgO-SiO.,.

207



Xumunyecknmn coctaB nopopa B. KapbiMckun (n3BepxeHnsa 1962-65, 1970-76, 1978-80, 1996-1997 rr.)

Taomuma 20.1.

KomnoneHTbl | 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
SiO, 60.16] 60.82] 61.14] 61.08] 61.20] 61.24] 61.33] 61.38] 61.50] 62.26] 62.28] 62.58] 63.58] 61.00] 61.24] 61.30] 61.50] 61.52
TiO, 096 1.16] 1.30] 117 102 127 101 103 12.03] 113 100 107 113 o082 o064 o082] 130 101
Al,03 16.63] 16.60] 16.090] 18.06| 17.33] 17.17| 17.42| 16.65] 16.90] 16.76] 16.93| 16.44] 1551] 16.00] 17.20] 18.23] 15.84] 16.80
Fe,0s 285 265 262] 241 236 249 253 230 261 260] 191 248 248 365 265 238 219 262
FeO 467 485 399 333 373 359 357 415 361] 334 411 391 359 470 351 495 418 365
MnO 020 022 o015 o0.12[ o014 o013 o011 o022] o015 o017 o012 o015 o016 o015 o010 o013] o015 o0.14
MgO 295 293 171] 210 229 191 232 192 216] 238 230 201 169 1.83] 255 187 233 216
CaO 485 480 675 6.04] 554 618 552 489 6.08 460 500 465 470 457] 580 403 540 6.00
Na,O 439 439 467 453 443 446| 443 431 435 443 a57] 451 458 453 480 410] 464 454
K20 152 159 185 1.40] 160 162 177 141 164 156/ 186 1.80] 189 150 187 1.76] 1.70] 1.77
P20s 026 o026] o026 027 027 o026] o028 027 o025 034 034 034 o036 o026 o026 o027 o025 027
H,O" 015/ o0.17] o017 o005 o007 o004 007 020 o010 o006 007 o010 o011 o005 002 o002] o007 o010
H.O" 021 o0.28] o012 o021 o009 o028 o047 o020 o005 o005 027 o024 o008 o021 o024 o020 o005 005
co, | — | = | — | — | == | — | — | — | —= 1 =1 =71 =71 =71 —71T 7971 79—
nan | - | e | e [ e | e | e | e | e | e | e | e | e | e ) e [ e ] e ] e ]
SUM 99.80[ 100.72[ 100.82[ 100.77| 100.07| 100.64] 100.83] 98.93] 100.43] 99.68] 100.76] 100.28] 99.86] 99.27[ 100.88| 100.06] 99.60] 100.63

FeO'/MgO 2.45] 247 371 262 256] 3.05] 252 324] 276] 239 253 3.06] 344 382 231 379 264 278
Li 12.00] 16.00] 12.00] 17.00] 12.00] 12.00] 15.00] 16.00] 15.00] 11.00] 16.00] 16.00] 12.00] 10.00] 12.00] 16.00] 15.00] 15.00
Rb 2400 27.00] 24.00] 27.00] 24.00 24.00] 25.00] 26.00] 27.00] 2500 25.00] 26.00] 23.00] 24.00] 25.00] 25.00] 26.00] 24.00
Cs 1.000 500 100/ 9.00[ 500 500 300 300 300 100 300 200 300 0090 800 500 300 3.00
Vv 150.00| 170.00| 140.00] 150.00| 140.00| 140.00| 150.00| 140.00| 180.00| 330.00] 210.00| 210.00| 180.00] 170.00| 140.00| 140.00| 150.00] 160.00
Co 10.00] 20.00| 16.00] 16.00] 16.00] 16.00 12.00] 16.00] 10.00] 13.00] 18.00] 17.00] 13.00] 24.00] 18.00] 20.00] 16.00] 12.00
Ni 9.00/ 10.00] 800 800 800 800 800 800 6.00 1000 17.00] 18.00[ 10.00] 9.00] 3.00] 360] 6.00] 6.00
Cr 20.00] 10.00] 20.00] 20.00] 20.00] 20.00] 40.00] 20.00] 20.00] 10.00] 10.00] 10.00] 11.00] 20.00] 20.00] 4.50] 20.00] 41.00
Ba 700.00| 320.00| 600.00] 600.00| 750.00| 650.00] 700.00| 700.00| 700.00| 900.00| 900.00] 600.00| 800.00| 650.00 700.00] 910.00| 700.00| 700.00
Sr 200.00| 280.00| 410.00| 420.00| 700.00| 450.00] 600.00] 600.00| 700.00| 600.00| 600.00] 300.00| 300.00| 400.00| 600.00] 322.00| 600.00] 600.00
Pb 7.00] 6.00 800 800 500 500 500 700 700 600 600 600 700 600 500 500 7.00 6.00
Mo 1.00] 160 200 =200 170 150 500 =210] 150 140 120 130 150 150 120 1.00] 5.00 150
Zn 40.00] 84.00] 4500 45.00] 50.00] 40.00] 30.00] 40.00] 30.00] 35.00] 70.00] 70.00] 40.00] 40.00] 30.00] 93.00] 40.00] 30.00
Cu 45.00] 36.00] 50.00] 40.00] 40.00] 35.00] 30.00] 30.00] 30.00] 30.00] 40.00| 48.00] 30.00] 30.00] 30.00] 32.00] 30.00] 30.00
Sc 15.00] 20.00| 18.00] 18.00] 12.00] 18.00] 15.00] 15.00] 12.00] 14.00] 15.00] 15.00] 10.00] 21.00] 16.00] 22.80] 18.00] 13.00
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npogoinkerne taour. 20.1.

KomnoHenTbl | 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
SiO; 61.80] 61.83] 62.00] 62.02] 62.88] 63.00] 63.06] 63.08] 63.22] 63.55] 63.65] 63.88] 70.58] 70.72] 60.00] 62.24] 62.26] 62.32
TiO, 086 1.14] o099 o094 o091 o091 o076 127] 112 o090 o080 138 o072[ o096 o098 o075 o064 0093
Al,03 1820 17.15] 17.20] 16.26] 17.92] 17.03| 1481 16.37| 15.93] 16.20] 1650 1581 1357 1252 16.63] 17.15] 16.96] 15.91
Fe,Os 263 189 210 200 131 201 208 197 244 258 262 162 347 324 315 153 220 217
FeO 374 402 490 352 339 305 302 414 366 487 a408] 336] 166] 122 6.16] 3.76] 3.93] 433
MnO 017 o014 o020 o0.06] o019 o020 o010 o016] o012] o017] o013 o019 o030 o006 o022] o018 o018 015
MgO 187 170 187 193] 146 180 o094 116] 236 183 173 139 274 250 193] 223 =200 1.80
CaO 445 525 450 554 562 443 328 455 494 398 a36] 490 267 217 427 540 532 524
NazO 434 a72| 444l 444l a75] 556 556 468 437 440 a58] 504 239 385 440 448 a62] 463
K20 174 199 139 139 159 240 240 184 184 186 175 1.74] 250 350 153 1.73] 1.68] 1.74
P2Os 030] 030 034] 034 o034 o036 o036 036] 036] 036] 038] o038 o012 o012] 026 034 034 023
H,O 010 o017 o007] o023 o019 o000 o043 o002] o005 o000 o000 o005 o000 o000 o017 o014 o0.18] 014
H,0" 046 0.43] 033 128 003 o000 o000 o024 o009 o000 o000 092 o000 o000 o021 o015 o040 0.00
co, | — |-~~~ -—1]-——1-—~—1-—~71-—~~71-—~1-~71T-—71-——71T-—1T -1 -—~71 —1 —
nan | 0.79] —— 0.79| —— | — 398 - | = | | = | — [ | | | 11—
SUM 100.66] 101.34] 100.33] 99.95| 100.58] 100.75] 99.80] 99.84] 100.50] 100.70] 100.58] 100.66] 100.72] 100.86] 99.91] 100.08] 100.71] 99.59

FeO'/MgO 327 337 363] 276] 313 270 520 510 248 393 372 347 175] 165 466] 230 296] 3.49
Li 15.00] 15.00] 12.00] 12.00] 16.00] 13.00] 13.00] 13.00] 12.00] 12.00] 13.00] 11.00] 12.00] 12.00] 11.00] 11.00] 16.00] 11.00
Rb 27.00] 27.00] 29.00] 28.00] 26.00] 26.00] 26.00] 26.00] 26.00] 23.00] 23.00] 23.00] 23.00] 31.00] 26.00] 21.00] 23.00] 20.00
Cs 3.00] 100 100 100 100 200 100 300 300 300 100 100 100 500 100 190 300 =2.00
v 160.00| 160.00] 200.00] 200.00| 280.00] 260.00] 160.00] 160.00| 160.00] 160.00] 160.00] 120.00] 90.00] 120.00] 320.00| 240.00| 220.00| 160.00
Co 12.00 11.00] 13.00] 3500 9.00] 20.00] 10.00] 1800 1800 11.00] 10.00] 13.00] 12.00] 6.00] 16.00] 18.00] 12.00] 10.00
Ni 700 7.00] 10.00] 1000 800 1000 15.00] 14.00] 20.00] 10.00] 15.00] 35.00] 500 10.00] 7.00] 14.00] 6.00] 10.00
Cr 30.00] 30.00] 10.00] 24.00] 6.00] 30.00] 15.00] 15.00] 15.00] 11.00] 11.00] 11.00] 10.00] 35.00] 20.00] 10.00] 11.00] 10.00
Ba 700.00[ 900.00| 540.00[1000.00] 500.00] 750.00] 700.00] 700.00| 700.00| 700.00| 700.00] 700.00] 720.00] 250.00] 550.00] 800.00| 780.00| 600.00
Sr 500.00[ 600.00] 200.00] 298.00] 232.00] 600.00] 350.00] 350.00| 350.00| 350.00| 350.00] 420.00] 650.00] 720.00] 300.00] 500.00| 225.00| 550.00
Pb 5.000 7.00] 800] 800 600 1500 7.00] 7.00] 6.00] 7.00] 700 800 600 1000 9.00] 6.00] 800 6.00
Mo 100 140 110 190 150 150 1.30] 100 130 130 130 150 120] 100 160 1.20] 1.30] 4.00
Zn 30.00] 50.00] 42.00] 91.00] 137.00] 80.00] 32.00] 32.00] 32.00] 40.00] 32.00] 41.00] 35.00] 30.00] 35.00] 80.00] 75.00] 30.00
Cu 30.00] 60.00] 48.00] 150.00] 60.00] 50.00] 35.00] 35.00] 35.00] 35.00] 35.00] 45.00] 33.00] 90.00] 40.00] 50.00] 33.00] 52.00
Sc 20.00] 18.00] 21.00] 2220 21.00] 21.00] - | —— 16.00] 2000 19.00] 21.10] = | —— | — | — 22.00] 20.00
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npogoinkerne Taour. 20.1.

KomnoHeHTbI 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55
SiO; 63.00] 62.22] 62.00] 62.53] 60.00]61.74] 62.00]62.18]62.30] 63.34] 59.62] 60.48] 60.80] 61.20] 61.64] 62.20] 62.50] 62.66] 62.78
TiO, 0.94 1.08 1.00 1.01 0.77] 0.88 0.88] 0.86] 0.88] 0.88 1.05 0.90 1.10 0.95 0.90 0.90 0.85 0.86 0.88
Al>O3 17.91| 16.48] 17.90] 16.57] 18.15116.12] 16.41]16.29]16.02] 15.53| 18.14] 16.07] 16.80 16.29] 16.17] 16.16] 16.53] 17.03] 16.47
Fe,O3 1.15 1.72 2.45 2.58 1.91] 2.11 1.78] 1.76] 1.80] 2.18 2.14 1.50 2.35 1.89 1.68 2.20 2.38 1.71 151
FeO 3.65 3.99 2.30 3.84 3.23] 3.82 4.13] 4.18] 3.89] 3.96 3.16 4.31 4.10 4.02 4.08 3.53 3.90 3.99 4.60
MnO 0.13 0.22 0.16 0.15 0.11] 0.15 0.17] 0.15} 0.17] 0.15 0.17 0.13 0.20 0.14 0.15 0.13 0.11 0.16 0.17
MgO 181 2.04 2.40 1.68 1.40] 1.95 1.82] 1.73] 1.73] 1.16 2.28 2.69 2.95 2.84 2.64 2.21 1.56 1.48 1.61
CaO 5.00 5.62 5.00 5.25 7.06] 5.44 5.35] 5.29] 5.50] 5.12 6.59 5.59 491 5.16 5.45 4.58 5.32 5.40 5.10
Na.O 5.56 4.64 4.51 4.53 4.35] 4.79 4.57] 4.49] 4.53] 4.63 4.48 4.44 4.55 4.40 4.43 4.58 4.70 461 461
K20 2.40 1.73 1.67 1.68 1.80] 1.80 1.83] 1.75) 1.83] 1.77 2.45 1.74 1.60 1.85 1.80 1.85 1.70 1.70 1.78
P,0s 0.36 0.34 0.30 0.39] ---- 0.28 0.38] 0.34] 0.28] 0.30 0.23 0.95 0.25 0.75 0.58 0.80 0.20 0.16 0.12
H20 0.00 0.00 0.07 0.28] ------ 0.26 0.38] 0.30] 0.12] 0.30} ----- 0.28 0.18 0.03 0.23 0.81 0.35 0.06 0.16
H.0" 0.00 0.33 0.25 0.02 0.31] 0.15 0.30] 0.26] 0.36] 0.45 0.21 0.25 0.25 0.26 0.28 0.27 0.40 0.21 0.24
co, | -—--1----1!1----!1-----1!1-----1!1--1-----1!-!/--1 11191 -1 -1 -1 -1
nann | - | - ] ] | - e - - -] -] ] -
SUM 101.91] 100.41] 100.01] 100.51] 99.09]99.49] 100.00]99.58]99.41] 99.77] 100.52] 99.33| 100.04] 99.78] 100.03] 100.22] 100.50| 100.03] 100.03

FeO'/MgO 2.59 271 1.88 3.67 3.54] 2.93 3.15] 3.33] 3.18] 5.11 2.23 2.10 2.11 2.01 2.12 2.49 3.87 3.74 3.70
Li 13.00f 10.00f 11.00 11.00 10.00 10.00 9.00 10.00] 11.00] 13.00
Rb 26.00] 24.00] 27.00 30.00 31.00 23.00] 21.00 25.00] 20.00F 20.00
Cs 1.00 1.90 3.00 3.00 1.00 3.00 5.00 7.00 3.00 3.00
\Y, 210.00| 300.00f 30.00 120.00 200.00 120.00| 150.00 120.00] 140.00| 160.00
Co 19.00f 13.00f 18.00 13.00 15.00 10.00f 10.00 11.00f 10.00] 10.00
Ni 14.00f 14.00] 16.00 3.60 12.00 3.00 3.00 4.00 2.00] 12.00
Cr 15.00f 10.00f 11.00 9.00 9.00 10.00] 18.00 7.00 4.00] 11.00
Ba 800.00| 540.00] 900.00 200.00 700.00 500.00|] 600.00 650.00] 700.00] 800.00
Sr 600.00|] 200.00] 500.00 304.00 500.00 232.00| 260.00 242.00|] 181.00] 500.00
Pb 1.00 8.00 6.00 10.00 1.00 2.00 1.50 3.00 2.00 8.00
Mo 1.50 1.10 1.50 0.90 1.50 1.00 1.00 1.50 1.50 3.30
Zn 80.00] 42.00] 40.00 69.00 70.00 84.00] 85.00 73.00] 84.00F 70.00
Cu 40.00] 48.00] 50.00 53.00 35.00 28.00] 38.00 28.00] 30.00] 55.00
Sc 18.00 ------ 18.00 17.00 15.00 16.90] 21.50 22.00] 19.80
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npogoinkerne Taour. 20.1.

KomMnoHeHTbI 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73
SiOz 62.20] 62.40] 63.06] 61.36] 60.60]60.80] 61.42] 61.64] 61.88] 62.14] 62.46] 62.50] 62.51] 62.70] 58.20] 59.38] 59.50] 59.52
TiO2 0.86 0.87 0.93 1.08 0.92] 0.94 1.10 0.88 0.92 0.92 0.85 0.99 1.04 0.85 0.84 0.90 0.88 0.94
Al>O3 15.90] 15.70] 16.62] 17.31} 17.17]16.66] 17.67] 16.87] 16.59] 16.59] 16.63] 16.94] 16.39] 16.78] 19.22] 19.53] 17.83] 20.37
Fe>O3 2.47 2.18 1.57 1.91 2.51] 1.58 3.05 2.74 1.69 1.64 1.76 2.35 2.68 2.03 2.04 1.48 2.67 1.63
FeO 3.86 3.85 4.36 4.08 3.33] 4.11 2.78 3.35 3.99 3.91 3.59 3.39 3.67 3.68 3.86 6.09 3.48 5.62
MnO 0.16 0.16 0.17 0.15 0.14] 0.15 0.15 0.37 0.15 0.14 0.22 0.15 0.15 0.13 0.10 0.11 0.11 0.11
MgO 1.98 1.84 1.48 2.02 1.96] 1.91 1.92 1.70 1.84 1.67 1.70 1.80 1.90 1.87 2.40 2.48 2.36 2.16
CaO 5.24 4.99 5.10 541 5.33] 5.81 5.41 5.75 5.67 5.63 5.63 5.33 5.19 5.75 6.75 5.08 6.64 4.20
Na,O 4.49 4.58 4.61 4.34 4.42] 4.33 4.25 4.61 4.23 4.42 4.63 4.53 4.32 4.42 3.94 3.51 3.74 3.82
K20 1.59 1.70 1.74 1.50 1.67] 1.48 1.50 1.73 1.43 1.49 1.73 1.48 1.68 1.55 1.46 1.20 1.46 1.25
P20s 0.50 0.72 0.24 0.12 0.00] 0.10 0.14 0.14 0.04 0.06 0.04 0.04 0.06 0.00 0.22 0.22 0.22 0.18
H20 0.00 0.00 0.08 0.06 2.06] 1.59 0.16 0.04 1.25 1.30 0.20 0.12 0.18 0.10 0.00] H/o 0.00 -----
H.0" 0.25 0.26 0.24 0.26 0.32] 0.35 0.26 0.35 0.37 0.63 0.35 0.38 0.43 0.38 0.08] ----- 0.11} ---
coob | -~—-—]--—1--1--—1--—1-—-—1 — 037 - | - 022 - | - | —- 0.39 o 051 0.38
) B B I T B B I B B e [ T I I e B B I I
SUM 99.50] 99.25] 100.20] 99.60] 100.43]99.81] 99.81] 100.54| 100.05] 100.54] 100.01] 100.00] 100.20f 100.24] 99.50f 99.98] 99.51] 100.18

FeO'/MgO 3.07 3.16 3.90 2.87 2.85] 2.90 2.88 3.42 3.00 3.23 3.04 3.06 3.20 2.94 2.37 2.99 2.49 3.28
Li 12.00] 12.00
Rb 24.00] 23.00 Mpumeyanue.
Cs 300 200 N3Bepxenue 1962r. 17-20 okta6psa (I nopums nassl) n 27-28 (Il nopums nassbl). [MbiboBas nasa. [IBynupokceHoBble
aHae3unTbl. (Pl Anggss -15%); Opx FS31.30 -2%; CPX Casg.z, MQ43z.44, F€14.15 -1,5%; Mt -1%) 1-06p.162-K, Il nopuus
\% 150.00] 160.00 o
naBbl, PPOHT NOTOKA; 2-00p. I-163-K, | nopumsa naBbl, cpeaHasa YacTb NOToKa, bopToBow Ban; 3-06p. 102, Il nopuus
C‘_) 12.00 /.00 naBbl, poHTanbHas Yactb NOTOKa; 4-06p. 137, Il nopumsa naebl, poHTanbHas YacTb Notoka; 5-06p. 133 - Toxe 4To U
Ni 10.00)  2.00 06p. 137; 6-06p. 122, | nopuus, cpeaHsas YacTb, 6opT noToka; 7-06p. 130, BynkaHuyeckas 6omba, 27.10;
Cr 4.00 2.00 8-06p. 1-K -nenen, 27.10; 9-06p. 118, Il nopuus, cpegHss YacTb noToka; 10-06p. 116, || nopuus, dpPoOHT NOTOKa;
Ba 439.00| 430.00 11-06p. 132, BynkaHunyeckas 6omba, 28.10; 12-06p. 131, |l nopumsa naebl, PpoHTaNbHasA YacTb NOTOKA;
Sr 328.001 321.00 13-06p.135, nocrneaHne nopuum nasoBoro notoka, 28.10.
U3BepxxeHue 1963r. [IByNnMpoKCceHOBbIe aHAe3uTbIl. 14-06p. 980, LeHTpanbHasa CUnNbHO NopucTas YyacTb Lapa;
Pb 5.00 5.00 .
15-06p. 500, ppOHT NOTOKA NaBbl BOSTHUCTOro Tuna; 16-o06p. 922/3, B 25 cM OT NOBEPXHOCTM LIapa, MENKOMOPUCTbLIN
Mo 3.00 1.00 npocrnon; 17-06p. 138, BynkaHunyeckun nenen, 20.06; 18-06p.151, armomepaTtoBbI NOTOK, Maw; 19-06p. 922/2, B 10 cm
Zn 74.00) 75.00 OT NOBepXHOCTM wapa; 20-06p. 502, PPOHT NoToKa rMbi6oBom nasbl; 21-06p. 922/1, noBepxHOCTb LWwapa; 22-06p. 519,
Cu 27.00] 28.00 PPOHT NOTOKA; NaBbl MOKPOBHOIo TuNa 23-06p. 939, cTeknoBaTas kopoyka Lapa.
Sc 16.30] 16.40
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npogoinkerne Taour. 20.1.

KomMnoHeHTbI 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91
SiO; 59.64] 59.85] 60.37] 60.56] 60.70] 61.00] 61.06] 61.26] 61.40] 61.40] 61.48] 61.72] 61.80] 61.92] 61.96] 62.00] 62.00] 62.00
TiO; 0.94 0.92 0.87 0.70 0.82 0.95 0.98 0.84 0.65 0.95 0.89 0.90 0.89 0.87 0.96 0.86 0.90 0.91
Al>03 17.50|] 17.41] 17.89] 17.62] 17.30] 15.90] 17.94] 19.05] 16.79] 15.40] 16.54] 16.95] 16.20] 15.63] 16.60] 15.20] 15.10] 17.15
Fe203 2.38 3.06 2.60 1.18 1.78 2.19 3.96 0.92 2.76 1.38 2.65 2.05 1.59 3.40 2.17 4.22 1.01 1.60
FeO 3.69 3.36 3.83 5.90 4.20 4.03 2.65 3.86 4.84 7.46 5.56 5.56 4.37 4.49 4.95 2.35 7.49 5.27
MnO 0.10 0.10 0.05 0.10 0.10 0.05 0.14 0.10 0.10 0.13 0.12 0.14 0.14 0.15 0.14 0.12 0.10 0.08
MgO 2.46 2.32 2.04 1.90 2.06 2.12 2.44 1.72 2.16 2.12 1.79 1.80 1.95 1.98 2.16 2.02 2.38 191
CaO 6.66 6.26 6.40 6.62 6.80 6.16 6.28 5.50 6.14 5.40 4.62 5.30 6.56 497 4.75 6.22 5.06 5.52
Na,O 3.88 4.00 3.66 3.90 4.17 3.52 3.23 3.70 3.85 3.83 3.53 3.90 4.22 4.05 3.63 4.30 3.64 4.25
K20 1.67 1.60 1.28 1.32 1.45 1.43 1.44 1.82 1.38 1.54 1.68 1.60 1.50 1.86 1.74 1.76 157 1.58
P20s 0.24 0.23 0.19 0.22 0.25 0.35 0.20 0.19 0.21 0.45 0.25 0.35 0.25 0.29 0.25 0.26 0.45 0.21
H20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H.0" 0.00 0.07 0.28 0.10 0.10 0.30 0.09 0.26 0.00 0.14 0.18 0.18 0.00 0.00 0.17 0.00 0.12 0.00
CO; 0.35 0.33 052 - | - 190 ----- 118 - -] -] -] | -1 -1 -1 -1 —
pAan | - | - | -] -] -1 -] -] - ]| -~ | - 053} - | - | - | - 036 - | -
SUM 99.51] 99.51] 99.98| 100.12| 99.73] 99.90] 100.41| 100.40| 100.28| 100.20] 99.82| 100.45| 99.47] 99.61] 99.48] 99.67] 99.82] 100.48
FeO'/MgO 2.37 2.64 3.02 3.66 2.82 2.83 2.55 2.73 3.39 4.10 4.44 4.11 2.97 3.81 3.20 3.04 3.53 3.51
MpumeyaHue.

DauuTbl. 24-06p.982/2, aHanorn4Ho obp. 939; 25-06p. 600, nenen 11mas, cobpaH B Tuxom okeaHe Ha T/x "Hopunbck”, B 300 km k KO-B oT BynkaHa; 26-06p. 101,
BynkaHu4yeckuin nenen, r. Netponasnosck-KamuyaTckuin, 27-06p. 1132, BynkaHu4eckas 6omba, B 2 KM OT kpaTepa, aBrycT; 28-06p. 980/1, noBepxHOCTb LWapa;
29-06p. 526, cTeknoBas kopka Ha noBepxHOCTK wapa; 30-06p. 982, aHanor 06p. 526. Puonutkl. 31-06p. | -4057, nem3a BbiGpoLueHHast npu B3pbiBe 11.05 B 1 kM K
tO-3 ot kpatepa; 32-06p. | -4057/1, nem3a B 3anagHoOM YacTu kanbaepsbl, B 1 kM oT kpatepa. Mopdonornyeckue Tunbl naB U ux netporpacdumyeckuin cocras.
W3BepxeHnst 1963r. B Tabn. Ne20.1 (Pl An46-57; Opx Fs27-28; CPx Ca43, Mg43, Fel4). llaBa nokpoBHoro tuna, Ne22 (Pl Angs.s7 -6-13%;0px Fsy -0,5%; CPx
Cays, Mgy1, Feir -0,8-1,4%; Mt -0,2%). JlaBa BonHucToro tvna, Nel5 (Pl Angs sz -6-10%; OpXx FSy4.25; CPX Cays, Mgas,, Fess -1,5%; Mt -1,5%).

LIJapOBaﬂ naBa, Nel4, 16, 19, 21, 23, 24, 28-30. (Pll ANgg.6s, P|2 An47_55, OpX FS35.09; CPX Caszs.as, Mg43_44, Feis.18; Mt oo 2)

N3BepxkeHune 1964r. IBynMpoKkceHoBble aHae3unThl. [NbiboBble naBbl. 33-06p. 955, man, ppoHT notoka; 34-06p. 947, anpenb, cpefHAst YacTb NOToKa; 35-06p.
957, anpenb, MPOHT NoToka; 36-06p. | -4323, aHanor 06p. 957; 37-06p. 947/1, dbpoHT noToka. (Pl ANgs.ag -16%; OpX FSyg39 -2%); CPX Cayz.us, MQ42.43, F€13.14 -1%;
Mt -0,8%).

U3BepxxeHue 1965r. [IBynupoKkceHoBble aHAe3uTbI. [NbidoBas nasa. 38-06p. 1000, hpOHT NaBOBOro NOTOKA.

U3BepxxeHue 1970r. [IBynupokceHoBble aHAe3uTbI. [NbiboBas nasa. 39-06p. K -70, dppoHT notoka; 40-00p. | -4324/1.

U3BepxkeHue 1971r. [IBynMpokceHoBble aHae3uTbl. [NbiboBas nasa. 41-06p. | -4054, 6opT cpegHen YacTu notoka; 42-06p. 13;43-06p. 12; 44-06p. 14; 45-06p.
15. JauuTbl. 46-06p. | -4324, opoHT NoToKa.
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npogoinkerne taour. 20.1.

KomnoHeHTbI 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106
SiO, 62.00] 62.20] 62.28] 62.40] 62.40] 62.48] 62.50] 62.51] 62.52| 62.67] 63.00] 63.05] 63.20] 63.46] 63.50
TiO, 0.92] 096/ 0.89] 0.81] 0.96] 0.63] 0.72] 090, 0.89] 16.33] 0.80] 1.01] 0.80f 1.12] 0.89
Al,O3 16.54| 16.10] 16.64] 15.89] 15.96] 16.21] 16.53] 16.05] 16.92| 0.86] 14.50] 16.42] 14.90| 16.86] 15.83
Fe,O; 230 2.00] 199 2501 222 295 248] 2921 260 294 220} 3.06 2.34
FeO 5.38] 4.20] 5.47] 3.88] 4.02] 3.000 3.04f 4.10, 4.75| 5.51] 2.80] 4.32] 264 521 441
MnO 0.13} 0.10] 0.07 0.05f 0.11} o0.10f 0.07} 0.10f 0.05] 0.14] 0.05] 0.12) 0.08 0.12] 0.13
MgO 192 212 1.88] 2.02| 214] 192 158] 1720 187 170 1.74 119 171 232 1.63
CaO 5.00] 5.94| 4.62| 5.16] 5.46] 552 522 520 454] 5.11] 5.68] 4.47] 562 496 3.96
Na,O 3.68] 3.87] 3.06] 4.11] 394 358] 399 4.00, 3.63] 4.62] 4.05] 358 379 3.67] 3.53
K,0O 1.63] 155 139 1.89] 1.77] 130} 176] 1800 168 164 1.88 1.69] 1.76] 155 1.73
P,0Os 0.25| 0.50] 0.24] 0.22] 0.26] 0.25] 0.28] 0.25) 0.25|] 0.26] 0.23] 0.25] 0.24] 0.25| 0.24
H,O 0.00] 0.00] 0.00] 0.004 0.000 0.000 0.00f ----- 0.00] ----- 0.00] 0.00] o0.00f ----- 0.00
H,O" 0.14] 0.16] 0.52] 0.00f 0.07] 0.44] 0.28] 0.20f 0.00] ----- 0.42] 0.20] 0.46] --- 0.18
nnn | —— | - 0.49] 0.80] 0.41] 196 130] ---—- | - | - 1.82] ---- 1.54] 0.30] ----
SUM 99.89] 99.70] 99.54] 99.73] 99.72] 100.34] 99.75| 99.75] 99.70] 98.84] 99.91] 98.50] 99.80] 99.82| 98.37

FeO'/MgO 3.88] 2.83] 3.86] 3.03] 281 295 3.34| 391 3.79] 3.24] 3.13] 5291 3151 2.25 4.00

MpumeyaHue.

U3BepxkeHue 1976r. IBynMpoKkceHOBble aHae3nTbl. [NbiboBas nasa. 47-06p. | -4367, ppoHT NnaBoBOro notoka; 48-06p. | -4493;49-06p. | -4499;

50-06p. | -4425/1, dopoHT naBoBoro notoka; 51-06p. | -4495; 52-06p. | -4494; 53-06p. | -4324, hpoHT NaBoBOro NoToka; 54-o06p. 17; 55-06p. 16.

N3BepxkeHue 1978r. IBynMpokceHOBble aHae3unThl. [NbiboBas nasa. 56-06p. | -4499/1, naBoBbI kynon B Kpatepe 57-06p. | -4413, 58-06p. 18.

U3BepxkeHue 1979r. [IBynMpokceHOBble aHae3nTbl. [NbiboBasa nasa. 59-06p. 19.

U3BepxkeHue 1980r. IBynMpokceHoBble aHae3nThl. [NibiboBas nasa. Ne 60-69.

U3BepxeHue 1996-1997 rr. [IBynnpoKceHoBLIe aHae3uTbl. 70-06p. 1/97, naBoBbiri noTtok 3.01.97; 71-06p. | -4808/1, n.n. 23.08.99; 72-06p. 2/97, n.n. 3.01.97;
73-06p. | -4802, n.n. 3.01.96; 74-06p. 1604, n.n. mapt 96; 75-06p. 3/97, 3.01.97; 76-06p. KJ1-44, Bynkannyeckun nenen 3.03.96; 77-06p. 1609, n.n. ceHTa6pb 96;
78-06p. 1702/1, n.n. cbeBpanb 96; 79-06p. KI1-5, B.N. AsHBapb 96; 80-06p. 2201, B.n. 21.01.96; 81-06p. 0301, B.N. AHBapb 96; 82-06p. 0909, n.n. 9.09.96; 83-06p. KIl-
2, nanunnu 21.01.96; 84-06p. 2005, n.n. 20.05.96; 85-06p. 971PES5, n.n. sHBapb 96; 86-06p. 1702/2, n.n. 17.02.96; 87-06p. 4752/1, n.n. aHBapb 96; 88-06p. 1804,
B.N. 18.04.96; 89-06p. 1702/3, BynkaHu4eckas 6bomba 17.02.96; 90-06p. KJ1-1, nanunnu 16.01.96; 91-06p. 0409, n.n. 9.08.96; 92-06p. 2404, BynkaHn4yeckas bomba
24.04.96; 93-00p. KI-4, B.n. 21.01.96; 94-06p. 0603, B.6. 6.03.96; 95-06p. 1802, B.N. 18.02.96; 96-06p. 0308, nupoknacTuyeckmin notok 3.08.96; 97-06p. KJ1-43, B.n.
3.01.96; 98-06p. 0103, B.n. 3.01.96; 99-00p. | -4752, n.n. sHBapb 96; 100-06p. 1007, n.n. 10.07.96; 101-06p. 971PE6, n.n. uonb 96; 102-06p. 2202, B.n. 21.02.96;
103-06p. 0804, B.n. 8.04.96; 104-06p. 2902, B.N. 29.02.96; 105-06p. | -4808, n.n. aBryct 97; 106-06p. 2403, B.N. 24.03.97r.
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Taobmauua 20.2.

Xumunyeckum coctaB nopopg B. Kapbimckoro, nssepxeHue 1996 - 99 rr. (no gaHHbiM . U36ekoBa, YHUBepcuteT Ansckn)

KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
SiO; 59.38( 59.52(60.84|61.46| 61.47| 61.72( 61.75| 61.77|61.87|61.89(61.97(61.99]|62.03|62.51|62.88|63.46
TiO2 0.90 0.94| 0.75| 0.90 0.91 0.90 0.90 0.90( 0.91| 0.89| 0.90| 0.91| 0.91f 0.90( 0.87| 1.12
Al;O3 19.53| 20.37|17.29|16.41| 16.27| 16.09| 16.34| 16.30(16.29| 16.4|16.33|16.40|16.43|16.05(16.35|16.86
Fe,O3 1.48 1.63| 2.38
FeO 6.09 5.62| 4.38| 5.73 5.92 5.92 5.90 5.77| 5.76| 5.96| 5.91| 5.77| 5.61| 5.96( 5.26| 5.21
MnO 0.11 0.11| 0.13] 0.15 0.14 0.14 0.14 0.14( 0.14| 0.14| 0.14| 0.15| 0.14( 0.14( 0.14| 0.12
MgO 2.48 2.16| 2.26| 1.88 1.92 1.92 1.91 1.90| 1.91| 2.02 1.85| 1.90| 1.94| 1.90| 1.64| 2.32
CaOo 5.08 4.20( 6.38| 5.43 5.37 5.31 5.34 5.34| 5.31| 5.43| 5.33| 5.41| 5.37( 5.13( 4.94| 4.96
Na>O 3.51 3.82| 4.11| 4.63 4.65 4.52 4.70 4.67| 4.68| 4.54| 4.73| 4.70( 4.69| 4.54| 4.84| 3.67
K20 1.20 1.25| 1.41| 1.58 1.58 1.57 1.59 1.60| 1.60( 1.54( 1.59| 1.58| 1.59| 0.62| 1.69| 1.55
P,0s 0.22 0.18 0.25 0.26 0.25 0.25 0.26 0.26| 0.25| 0.26| 0.26| 0.26{ 0.26( 0.26| 0.25
SUM 99.98( 99.80(99.93|98.42| 98.49( 98.34( 98.82| 98.65/98.73[99.06(99.01(99.07|98.97|98.01|98.87|99.52

FeO'/MgO 2.99 3.28| 2.89| 3.05 3.08 3.08 3.09 3.04 3.02| 2.95| 3.19| 3.04| 2.89( 3.14( 3.21| 2.25
Rb 21.3 20.7 21.4 20.8 21| 21.2( 20.9( 21.7] 21.5| 21.2( 20.8| 22.9
Cs 0.55( 0.86 0.84 0.86 0.86 0.82( 0.85| 0.83| 0.85| 0.83| 0.81f 0.92 0.93
Ba 150 399 398 387 407 394| 410 371 398| 392| 398 377 418
Sr 97 353 354 368 350 354| 345 355 369| 366| 365 358 353
Sc 20| 234 21.5 22.6 22.7 21.5| 22.4| 22.4 24.5| 24.2 24 21| 22.8
\% 121 123 130 128 141| 135 122 131 130| 143| 123| 115
Cr 27.3 6 9 7 12 15 10 9 12 12 7 9 6
Co 13
Ni 16 1 2 3 4 2 3 5 4 2 3
Pb 1| 5.99 5.76 5.79 5.97 5.84| 5.94| 5.39| 6.15| 5.74| 5.93( 5.46( 6.21
Mo 0.52 4 5 3

Mpumeyanue. KapbiMckuid. [ ByNnUpoKCeHOBLIE aHAEe3UTbl NTaBOBbLIX MOTOKOB
1 -06p. |-4808/1 (1999r.), 2 -06p. 1-4802 (1999r.), 3 -06p. |-4726 (20.09.99r.), 4 -06p. I-BV70 (07.96r.), 5 -06p. IPE24 (05.98r.), 6 -06p. 197IPE6 (08.09.97r.),

7 -06p. IPE25 (01.02.98r.), 8 -06p. IPE26 (15.07.98r.), 9 -06p. IPE27 (01.07.96r.), 10 -06p. 197IPE4 (1996r.), 11 -06p. IPE28 (01.10.96r1.),
12 -06p. IPE33 (Bynk. 6omba 21.07.98r.),13 -06p. IPE29 (01.01.97r.), 14 -06p. I-4752/A (1996r.), 15 -06p. BV0O4 (Bynk. 6omba 04.04.96r.),

16 -06p. 1-4808 (Byrk. 6omba 1999r.).
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npojoinkerune Tadir. 20.2.

KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Zn 73 78 76 76 75 71 72 73 74 69 77 74
Cu 25 29 38 37 38 30 30 50 28 35 29 26 18
Ta 0.23| 0.26 0.24 0.25 0.25 0.25[ 0.26| 0.24| 0.25| 0.24| 0.24( 0.24( 0.26
Zr 94 138 142 139 143 142| 143| 139| 141| 140| 140| 144| 148
Ga 8 17 20 19 19 19 19 15 16 17 19 16 18
Nb 3] 33 3.14 3.15 3.24 3.22| 3.23| 3.12| 3.28| 3.21| 3.26( 3.05( 3.44
Hf 1.8 4.05 3.83 3.8 4.07 3.9 3.95| 3.83| 3.97| 3.83| 3.98| 3.7 4.09
Th 1.48| 1.76 1.63 1.31 1.62 1.63| 1.62 1.35| 1.77 164 1.8 1.26/ 1.8
U 0.8/ 0.9 0.87 0.83 0.87 0.87| 0.85| 0.82| 0.88| 0.85| 0.91f 0.8 0.91
Y 31.17 30 30.31 30.4| 30.29(30.46(30.09| 31.5/29.62|30.81(29.68(32.48
La 8.48(11.55( 11.58| 11.26| 11.54| 11.61{11.95/10.81|11.12|11.32(11.28| 11.3|11.84
Ce 20.5(26.57| 26.77| 25.28| 25.66| 26.55(26.68|24.51|25.95|26.08(26.21|25.59|27.39

6 ©1962

01963

Aun.

X 1964

A 1965

<1970

A1971

2= 1976

01978

€ 1979

[1980

nLL,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 T T T T T T T T T T T T T T T T T T T T T T T T T T SIOZ

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

Puc. 20.2 CwncremaTvka BynkaHUTOB nsBepxxeHus B. Kapbimckun 1962 -1980 rr.
Ha gnarpamme FeO*/MgO-SiO2
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Tabmauua 20.3.

XumMunyeckmn coctaB OfiIMBMHA U OPTONUPOKCEHa
B. Kapbimckuin (o6pa3seu 1-4413)

FeO*/MgO

L

@ AHB.96

= eB.96
A map.96
& anp.96
A Man.96
Xunion.96
O aBr.96

O ceH.96
OaHB.97
M aBsr.99

1 2
Sl 38.8 51.16
Tl 0 0.26
AL 0 2.33
FE 20.96 23.61
MN 0.28 0.99
MG 39.84 19.01
CA 0.1 1.89
NA 0.09 0.02
K 0 0
CR 0 0

SUM 100.07 99.27

KonuyectBo noHoB B nepecyete Ha 4 (0)
Sl 1.0016 1.2968
TI 0.0000 0.0050
AL 0.0000 0.0696
FE 0.4525 0.5005
MN 0.0061 0.0213
MG 1.5332 0.7184
CA 0.0028 0.0513
NA 0.0045 0.0010
K 0.0000 0.0000
CR 0.0000 0.0000

SUM 3.0007 2.6639
FIFM 22.79 41.06
FO 77.21 58.94

Puc. 20.3 Cucrtematumka cpegHnx COCTaBOB aHOE3UTOB u3BepxeHnsa 1996-1999 rr. Ha
ounarpamme FeO*/MgO-SiO,

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

Sio2

216



X1UMUYECKMN coCTaB ONIMBUHOB B.

Kapbimckum (o6paseu, 1-4491)

1 2 3 4 5 6 7 8 cpenHee
(n=8)
Sl 37.01] 37.92] 37.79] 37.48] 37.78] 3755 37.41] 37.39] 3754
Tl 0 0 0 0 0.01 0.01 0.04 0.02] 0.01
AL 0 0 0 0 0 0 0 0 0
FE 27.34] 25.05] 2505 2567 2359 2526 26.02] 26.74] 25.59
MN 0.75 0.58 0.49 0.56 0.4 0.54 0.59 0.64] 057
MG 3455 3756 36.371 36.56] 38.36] 36.07] 3541 3452] 36.18
CA 0.12 0.11 0.13 0.15 0.15 0.14 0.15 0.11] 013
NA 0.05 0.07 0.06 0 0.02 0.04 0.07 0.01] 0.04
K 0 0 0 0 0 0 0 0 0
CR 0 0 0 0 0 0.02 0.03 o o.01
SUM 99.82] 101.29] 99.89] 100.42| 100.31] 99.63] 99.72] 99.43] 100.06
KonuuectBo noHoB B nepecueTte Ha 4 (0)
Sl 0.9921] 0.9884] 0.9987] 0.9890] 0.9877] 0.9968] 0.9962| 1.0017] 0.9938
Tl 0.0000] 0.0000] o0.0000] 0.0000|] 0.0001| 0.0002] 0.0008] 0.0004] 0.0002
AL 0.0000] 0.0000] o0.0000] ©0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
FE 0.6129] 0.5461] 0.5536] 0.5667] 0.5158] 0.5608] 0.5796] 0.5992] 0.5668
MN | 0.0171] 0.0128] 0.0111] 0.0125] 0.0088] 0.0121] 0.0133] 0.0146] 0.0128
MG | 1.3806] 1.4594] 1.4324] 1.4382] 1.4948] 1.4272] 1.4058] 1.3785] 1.4271
CA 0.0036] 0.0031] 0.0036] 0.0043] 0.0043| 0.0040] 0.0042] 0.0030] 0.0038
NA 0.0027] 0.0034] 0.0033] 0.0000] 0.0009] 0.0019] 0.0037] 0.0005] 0.0021
K 0.0000] 0.0000] o0.0000] o0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
CR 0.0000] 0.0000] o0.0000] 0.0000] 0.0000] 0.0004] 0.0006] 0.0000] 0.0001
suMm | 3.0000] 3.0132] 3.0027] 3.0107| 3.0124| 3.0034] 3.0042] 2.9979] 3.0067
FIFM 31.33] 27.69] 2827 28.71] 25.98] 28.64] 29.66] 30.81] 28.89
FO 68.67| 72.32] 7173 71.29] 7402 7136 7034 69.19] 7112
FA 31.33] 27.69] 2827] 2871 2598 28.64] 29.66] 30.81] 28.89
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Xumunyecknun coctaB onmBuHoB B. KapbiMmckui (o6pasewy 1-4499)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
u.3. u.3. u.3. u.3.
Sl 37.59] 37.48| 38.19| 37.64| 37.97( 37.24| 37.57] 37.26] 38.07| 37.35] 38.05| 37.66| 38.02] 38.04
Tl 0 0l 0.01f 0.01 0 0 0 0 0 0 0 0 0 0
AL 0 0| 0.06 0 0 0 0] 0.01] 0.02 0 0 0 0 0
FE 26.52] 24.47| 23.48| 24.64| 23.39| 25.78] 23.81] 25.21| 23.78 24] 24.63] 24.23| 24.63] 23.28
MN 0.67 0.43 0.45 0.5 0.45 0.63 0.46 0.52 0.48 0.53 0.56 0.45 0.5 0.44
MG 35.34] 38.42| 38.04( 37.41| 38.83 35.3] 38.23] 36.53| 37.81 37.1] 36.85] 37.29( 37.45] 38.38
CA 0.1 0.18 0.17 0.19 0.13 0.13 0.16 0.17 0.14 0.19 0.15 0.13 0.1 0.15
NA 0.09 0.05 0 0.03 0.08 0.11 0.03 0 0 0.04 0.02 0.02 0.01 0.01
K 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CR 0 0 0.01 0.01 0.01 0.01 0 0.03 0.03 0.05 0.02 0 0.01 0
SUM| 100.31| 101.03| 100.41| 100.43| 100.86 99.2] 100.26] 99.73| 100.33| 99.26] 100.28] 99.78| 100.72] 100.3
KonuuyectBo noHoB B nepecueTe Ha 4 (0)
Sl ] 0.9970] 0.9779| 0.9958| 0.9883| 0.9862| 0.9967] 0.9845] 0.9887| 0.9953| 0.9905| 0.9994]| 0.9929( 0.9938] 0.9925
TI ] 0.0000{ 0.0001| 0.0003| 0.0001| 0.0000( 0.0000] 0.0000] 0.0000| 0.0000| 0.0000| 0.0000] 0.0000( 0.0000] 0.0000
AL | 0.0000] 0.0000| 0.0017| 0.0000( 0.0001| 0.0000] 0.0001| 0.0003| 0.0006( 0.0000f 0.0000] 0.0000| 0.0000] 0.0000
FE | 0.5884] 0.5339| 0.5120( 0.5410( 0.5081| 0.5771] 0.5217] 0.5596( 0.5198| 0.5324| 0.5409] 0.5343| 0.5385| 0.5080
MN | 0.0152] 0.0095| 0.0098( 0.0112( 0.0099( 0.0143] 0.0102] 0.0116( 0.0105( 0.0118] 0.0124] 0.0101| 0.0111]} 0.0096
MG | 1.3970] 1.4940| 1.4783| 1.4644| 1.5031| 1.4083| 1.4933| 1.4449| 1.4731| 1.4666] 1.4425] 1.4655| 1.4590] 1.4925
CA | 0.0029] 0.0051| 0.0048( 0.0053| 0.0037| 0.0038] 0.0046] 0.0049( 0.0038| 0.0053] 0.0043] 0.0036| 0.0029] 0.0042
NA | 0.0046] 0.0024| 0.0000| 0.0017| 0.0040| 0.0056] 0.0014] 0.0000| 0.0002| 0.0022] 0.0008] 0.0012| 0.0005] 0.0006
K 0.0000] 0.0000| 0.0000| 0.0000| 0.0000| 0.0000] 0.0000} 0.0000| 0.0000| 0.0000] 0.0000] 0.0000| 0.0000} 0.0000
CR ] 0.0001] 0.0000( 0.0001| 0.0002| 0.0003| 0.0001] 0.0000} 0.0007| 0.0006| 0.0010] 0.0004] 0.0000| 0.0001] 0.0000
SUM | 3.0052] 3.0229( 3.0028| 3.0122| 3.0154| 3.0059| 3.0158] 3.0107| 3.0039| 3.0098| 3.0007] 3.0076| 3.0059| 3.0074
F/IFM]| 30.17| 26.67| 26.09| 27.38| 25.63| 29.57| 26.26] 28.33| 26.47| 27.06] 27.72| 27.09| 27.36] 25.75
FO 69.83] 73.33| 73.91| 72.62| 74.37( 70.43] 73.74] 71.67| 73.53| 72.94| 72.28] 72.91| 72.64] 74.25
FA 30.17) 26.67| 26.09( 27.38| 25.63| 29.57] 26.26] 28.33| 26.47| 27.06] 27.72] 27.09| 27.36] 25.75

Tao6muma 20.5.
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15 16 17 18 19 cpenHee | cpeaHee
4.3.(n=4) (n=19)
Sl 37.77| 37.74| 37.96| 37.75| 37.66| 37.81 37.74
Tl 0 0 0 0 0 0 0
AL 0 0 0 ol 0.02 0 0.01
FE 23.78] 24.57| 23.58] 22.97| 23.09] 24.56 24.2
MN 0.46] 0.46] 044 04 045 053 0.49
MG 37.74] 37.12| 38.37| 38.31] 37.92] 37.2 37.5
CA 0.15| 0.1 0.5 012 013 0.14 0.14
NA 0.03 0 0 o 0.07 0.04 0.03
K 0 0 0 0 0 0 0
CR 0.02 ol 0.01 0ol 0.3 0.01 0.01
SUM 99.95|  100[ 100.51| 99.55| 99.37] 100.29 | 100.12
KonuyectBo noHoB B nepecueTte Ha 4 (0)
Sl 0.9921] 0.9939]  0.99] 0.9916[ 0.9924] 0.9934 | 0.9916
Tl 0.0000| 0.0000| 0.0000| 0.0000] 0.0000] 0.0000 | 0.0000
AL 0.0000| 0.0000| 0.0000| 0.0000[ 0.0005] 0.0000 | 0.0002
FE 0.5224| 0.5413| 0.5142[ 0.5047[ 0.5088] 0.5398 0.532
MN 0.0103 0.0102| 0.0097| 0.0088] 0.01] 0.0119 | 0.0109
MG 1.4773| 1.4574] 1.4914] 1.4997 1.4891| 1.4563 1.4683
CA 0.0041] 0.0031| 0.0042] 0.0033[ 0.0036] 0.004 0.0041
NA 0.0015 0.0000| 0.0000| 0.0000[ 0.0037| 0.0019 | 0.0016
K 0.0000| 0.0000| 0.0000| 0.0000| 0.0000] 0.0000 | 0.0000
CR 0.0005 0.0000| 0.0001{ 0.0000[ 0.0005] 0.0001 | 0.0002
SUM | 3.0082] 3.0059| 3.0096| 3.0081| 3.0086] 3.0073 | 3.0088
FIFM 26.5| 27.45 26| 25.51 25.84] 27.48 26.99
FO 73.5| 72.55 74| 74.49| 74.16] 7253 73.01
FA 265 27.45 26| 2551 25.84] 27.48 26.99

npoaonkerne Tabm. 20.5
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XumMmn4eckmm cocTtaB nnarnoknasoB B. KapbiMckumn

1 2 3 4 5 6 7 cpenHee 8
.3. K.3. (n=7)
Sl 51.43| 51.18] 55.63| 55.52| 56.55| 51.58| 47.75] 52.81 56.77
Tl 0.02 0.03 0.02 0.04] 0.03 0 o] o0.02 1.3
AL 30.93| 31.11] 27.21] 27.69] 27.05| 30.74| 33.17] 29.7 19.58
FE 038 044] o054 o059 083 086 045 o058 4.95
MN 0.04| 0.02 0| 0.04 0| 0.05 o] o0.02 0.1
MG 0.08) 0.071 008 0.08 0 0| 0.05] 0.05 1.23
CA 1355 13.41] 9.64| 10.16] 953 1321 1573] 12.18 8.42
NA 3.16 32] 523 502 547 3.5 21| 3.95 4.71
K 0.13| 013] o021 o018] 026 023 0.1] 0.18 1.12
CR 0.02| 0.06 0 0 o 0.02 o] oo01 0
SUM | 9974 9965 9856 99.32] 99.72| 100.19] 99.35] 99.5 98.18
KonuuectBo noHoB B nepecyeTe Ha 8 (0)
S| | 2.3413 | 2.3327] 2.5359| 2.5155] 2.5510| 2.3447| 2.2011] 2.4032 2.6639
TI | 0.0007 | 0.0010] 0.0007| 0.0014] 0.0010| 0.0000| 0.0000] 0.0007 0.0458
AL [1.6596| 1.6712| 1.4619] 1.4787] 1.4382| 1.6470| 1.8022| 1.5941 1.0829
FE |o0.0145| 0.0168] 0.0206] 0.0224] 0.0313| 0.0327| 0.0173] 0.0222 0.1941
MN | o0.0015 | 0.0008] 0.0000| 0.0015] 0.0000| 0.0019| 0.0000] 0.0008 0.0041
MG | 0.0054 | 0.0048] 0.0054| 0.0054] 0.0000] 0.0000| 0.0034] 0.0035 0.0862
CA |0.6609 | 0.6549] 0.4708| 0.4932] 0.4606] 0.6434] 0.7769] 0.5944 0.4232
NA [0.2789 | 0.2828] 0.4622| 0.4410] 0.4784| 0.3085| 0.1877] 0.3485 0.4288
K ] o0.0075 | 0.0076] 0.0122| 0.0104] 0.0150] 0.0133| 0.0059] 0.0103 0.0673
CR [o0.0007 | 0.0022] 0.0000] 0.0000] 0.0000| 0.0007| 0.0000] 0.0005 0.0001
SUM | 4.9710] 4.9748| 4.9697| 4.9695| 4.9755| 4.9922| 4.9945| 4.9782 4.9964
FIFM | 72.71] 77.91] 79.11| 80.53] 100| 100/ 83.47| 84.82 69.7
AB 29.44| 29.92| 489| 46.69] 50.15| 31.96| 19.34] 36.63 46.64
ORT 0.8 0.8 1.29 1.1 1.57 1.38 0.61] 1.08 7.32
AN 69.76] 69.28] 49.81| 52.21] 48.28| 66.66] 80.05] 62.29 46.04

MpumeyaHue. 1-7 -06p

. 1-4413, 8- 06p.I1-4491.
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XumMunyecknmn coctaB KnMHonupokceHoB B. Kapbimckun (o6pasey K-75,1-4493) Ta6muna 20.7.
O6paszew K-75 O6paseu |-4493

1 2 3 cpegHee 1 2 3 4 5 6 7 8 9 10 11 12 13 cpennee

(n=3) (n=13)

Sl 51.95| 52.14| 52.74] 52.28 50.97 51 51.13] 50.89] 50.74| 51.32] 51.18] 51.58| 51.32] 50.85] 51.42] 51.33 51.2] 51.15
Tl 0.48 0.5 0.62 0.53 0.46 0.54 0.56 0.53 0.49 0.49 0.5 0.47 0.59 0.52 0.5 0.49 0.48 0.51
AL 1.68 1.53 1.81 1.67 1.65 1.8 1.78 1.74 1.82 1.62 1.74 1.45 1.92 1.7 1.53 1.6 1.56 1.69
FE 9.87 10 9.86 9.91 9.54 10.76] 10.31 10.3 9.9 10.06 9.51| 10.45] 10.05 9.98] 10.16] 10.53 9.86] 10.11
MN 0.44 0.62 0.52] 0.53 0.48 0.52 0.54 0.48 0.47 0.56 0.41 0.53 0.43 0.47 0.48 0.55 0.49 0.49
MG 14.88| 14.64| 14.36] 14.63 14.81) 14.41| 14.49] 14.89| 1497 14.58| 14.71| 14.46| 13.72] 14.53] 14.45] 14.38] 14.55] 14.53
CA 20.12] 20.31f 20.08] 20.17 19.94| 19.01f 19.18| 19.56] 19.78| 19.62 19.88] 19.44| 20.14] 19.96] 19.68 19.1] 19.78] 19.62
NA 0.28 0.21 0.15 0.21 0.24 0.29 0.29 0.25 0.26 0.24 0.29 0.21 0.28 0.26 0.24 0.25 0.26 0.26
K 0 0 0.08 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
CR 0.06 0.01 0 0.02 0 0.01 0.02 0.03 0.01 0.02 0.02 0.02 0 0.03 0 0 0.02 0.01
SUM| 99.76| 99.96| 100.22] 99.98 98.09| 98.34 98.3] 98.67| 98.44| 98.51] 98.24| 98.61| 98.45 98.3] 98.46] 98.23 98.2] 98.37

KonuyectBo noHoB B nepecueTe Ha 6 (0)

Sl 1.9441| 1.9500| 1.9603| 1.9515 1.9404| 1.9415| 1.9442( 1.9310| 1.9280| 1.9471| 1.9431| 1.9557| 1.9488| 1.9363] 1.9518| 1.9535] 1.9481| 1.9438
TI | 0.0135] 0.0140| 0.0174| o150 | 0.0131] 0.0155] 0.0160| 0.0152| 0.0141| 0.0141| 0.0144| 0.0135| 0.0168| 0.0148| 0.0143| 0.0141] 0.0136| 0.0146
AL | 0.0743| 0.0675| 0.0793] 0.0737 | 0.0739| 0.0808( 0.0799| 0.0777| 0.0815( 0.0723| 0.0780| 0.0647( 0.0859| 0.0765] 0.0686] 0.0718] 0.0697| 0.0755
FE | 0.3090[ 0.3126] 0.3063] 3093 | 0.3039] 0.3427] 0.3277| 0.3270| 0.3145| 0.3191| 0.3018| 0.3312] 0.3193| 0.3177] 0.3224] 0.3352] 0.3139] 3213
MN | 0.0141] 0.0197( 0.0164] 0.0167 | 0.0154( 0.0168| 0.0175| 0.0154( 0.0151| 0.0180| 0.0131| 0.0171| 0.0140] 0.0153] 0.0155| 0.0177] 0.0157| 0.0159
MG | 0.8302( 0.8160| 0.7956] (.8139 | 0.8403| 0.8179| 0.8209| 0.8423| 0.8478| 0.8244| 0.8325| 0.8173| 0.7765] 0.8244] 0.8175| 0.8155] 0.8252| (.8233
CA | 0.8066| 0.8139| 0.7996] 0.8067 | 0.8133| 0.7754( 0.7815| 0.7954| 0.8054( 0.7978| 0.8087| 0.7897( 0.8193| 0.8143] 0.8002] 0.7790] 0.8065| (.7990
NA | 0.0203| 0.0156| 0.0109] 0.0156 | 0.0179( 0.0218| 0.0216| 0.0181| 0.0195| 0.0176| 0.0213| 0.0154| 0.0209] 0.0188] 0.0177] 0.0184] 0.0191] 0.0191
K 0.0000( 0.0000{ 0.0037| 0.0012 | 0.0000| 0.0000| 0.0000( 0.0000| 0.0000| 0.0000( 0.0000| 0.0000| 0.0000f 0.0002] 0.0000] 0.0000} 0.0000{ 0.0000
CR ] 0.0018| 0.0003( 0.0000] @.0007 | 0.0000( 0.0004( 0.0006| 0.0010| 0.0004( 0.0005| 0.0007| 0.0007( 0.0000] 0.0010] 0.0000] 0.0000] 0.0006] ©.0005
SUM | 4.0139| 4.0096| 3.9895| 40043 | 4.0182| 4.0128| 4.0099( 4.0231| 4.0263| 4.0109| 4.0136| 4.0053| 4.0015| 4.0193| 4.0080| 4.0052] 4.0124] 40128
FIFM| 28.01| 28.94| 28.86] 28.60 27.53| 30.53 29.6 28.9 28| 29.02| 27.44] 29.88| 30.03] 28.77] 29.24] 30.21] 28.54] 29.05
WO 41.16] 41.48| 41.69] 41.44 41.23] 39.71| 40.13| 40.17| 40.62( 40.72| 41.34| 40.39( 42.47 41.3] 40.92 40] 41.12] 40.78
EN 42.36( 41.58| 41.48] 41.81 42.59| 41.88| 42.15| 42.54| 42.76] 42.08] 42.56 41.8] 40.25] 41.81 41.8] 41.87] 42.07] 42.01
FS 16.48| 16.94] 16.83] 16.75 16.18| 18.41| 17.72 17.29] 16.62 17.2 16.1) 17.81| 17.27] 16.89] 17.28] 18.12 16.8] 17.21
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Tao6mauua 20.8.

XumMmunyeckmn coctaB KIIMHOMUPOKCEHOB
B. Kapbimckuin (o6paseu 1-4413)

1 2 3 4 5 cpenHee
(n=5)
Sl 55.94| 51.17| 51.28| 52.22| 52.74] 52.67
Tl o 0.76 0.7] 052 047 0.49
AL 0]l 257 267/ 209 145 176
FE 0.02| 10.49| 10.14| 10.07| 10.42] 8.23
MN 0] 045 042 037 052 035
MG 17.71| 13.79| 13.7| 14.61| 14.16] 14.79
CA 25.87| 19.71| 19.97| 1952 19.6] 20.93
NA 0] 042 034 009 022 021
K 0 o/ 0.01] 0.01 0 0
CR 0 0| 002 0 0 0
SUM] 9954 99.36| 99.25| 995 99.58] 99.45
KonunyectBo MOHOB B nepecyete Ha 6 (0)
SI | 2.0217| 1.9277| 1.9309| 1.9529| 1.9749] 1.9616
TI | 0.0000| 0.0215| 0.0198| 0.0146| 0.0132] 0.0138
AL | 0.0000| 0.1141] 0.1185] 0.0921| 0.0640] 0.0777
FE | 0.0006| 0.3305| 0.3193| 0.3149| 0.3263| 0.2583
MN | 0.0000| 0.0144| 0.0134| 0.0117| 0.0165| 0.0112
MG | 0.9542| 0.7745| 0.7690| 0.8145| 0.7905] 0.8205
CA | 1.0018| 0.7956| 0.8056| 0.7821| 0.7864] 0.8343
NA | 0.0000] 0.0307| 0.0248| 0.0065| 0.0160] 0.0156
K | o0.0000| 0.0000| 0.0005| 0.0005| 0.0000] 0.0002
CR [ 0.0000| 0.0000| 0.0006] 0.0000] 0.0000] 0.0001
SuM | 3.9783] 4.0090| 4.0024| 3.9898| 3.9878| 3.9935
FIFM 0.06| 29.91| 29.34| 27.88| 29.22| 23.28
WO 51.2| 41.86| 42.54| 40.92| 41.32| 4357
EN 48.77| 40.75| 40.6| 42.61| 41.53| 42.85
FS 0.03| 17.39] 16.86| 16.48] 17.15| 13.58

XumMunyeckmn coctaB OpTONUPOKCEHOB
B aHae3uTax B. Kapbimckoro (o6pasey [-4413)

Taomauua 20.9.

1 2 3 4 5 6 7 8 cpenHee
(n=8)
Sl 53.55| 53.77] 53.07] 54.51] 53.23] 53.75] 53.55| 53.6] 53.63
Tl 0.12] 0.26 0.3 02| o025 0211 026] 024 0.23
AL 062] 084 084 o067] 117] o065 085 0.8] 0.1
FE 2135 19.6] 21.11] 19.16] 19.62] 19.38] 19.58] 19.4] 199
MN 1.07] 085 1.09] 0.78 08] 081 094 o082 009
MG | 2247 23.16] 21.05] 24.45| 24.13] 24.03] 23.61] 24.02] 23.37
CA 1.08] 156| 201 152 15| 154 162 151] 154
NA ol 0.04 0.1 0 ol 0.02] o007 004 003
K 0 0 0 0 0 0 0 0 0
CR 001 o0.01 o]l o001 o.01 of o003 004 o001
SUM | 100.27] 100.09] 99.57] 101.3] 100.71| 100.39] 100.51] 100.47] 100.41
KonuyectBo MOHOB B nepecyeTe Ha 6 (0)
SI | 1.9857] 1.9820| 1.9864] 1.9786] 1.9523| 1.9742] 1.9688| 1.9681] 1.9745
TI | 0.0034] 0.0072| 0.0085| 0.0055] 0.0068| 0.0059] 0.0071| 0.0066] 0.0064
AL | 0.0271] 0.0365| 0.0373] 0.0288] 0.0506] 0.0280] 0.0367| 0.0346] 0.0350
FE | 0.6622] 0.6044| 0.6607| 0.5817] 0.6018| 0.5952] 0.6020| 0.5957] 0.6130
MN | 0.0336] 0.0265| 0.0346] 0.0239] 0.0248] 0.0252| 0.0292| 0.0254] 0.0279
MG | 1.2420] 1.2723] 1.1746] 1.3229] 1.3191] 1.3156] 1.2939] 1.3148] 1.2819
CA | 0.0429] 0.0615| 0.0805| 0.0590] 0.0590| 0.0606] 0.0640| 0.0593] 0.0609
NA | 0.0000] 0.0026] 0.0070] 0.0002] 0.0000] 0.0016] 0.0048] 0.0029] 0.0024
K | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
CR | 0.0002| 0.0004] 0.0000] 0.0004] 0.0004] 0.0000] 0.0009] 0.0011] 0.0004
SUM | 3.9971| 3.9934] 3.9896| 4.0010| 4.0148| 4.0063| 4.0074] 4.0085| 4.0023
FIFM 35.9] 33.15| 37.18] 314 32.21] 32.04] 32.79] 32.08] 33.34
WO 216 3.13] 4.13] 2971 294 304 322 297 3.07
EN 62.71] 64.76] 60.22] 66.56] 65.8] 65.89] 65.05] 65.9] 64.61
FS 35.13| 32.11] 35.65] 30.47] 31.26] 31.07] 31.73] 31.13] 32.32
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XuMHnyeckmm coctaB OPTONUPOKCEHOB U UX MUKpPONUTOB B aHAe3nTax B. Kapbimckun (obpasey 1-4493)

Tab6mma 20.10.

OpTONUPOKCEHbI MukponuTbl opTONUPOKCEHOB
1 2 3 4 5 6 7 8 9 10 11 12 13 cpenHee 1 2 3 cpegHee

(n=13) (n=3)

Sl 52.83] 52.83| 52.76] 52.54 52| 53.23| 53.02| 51.79| 52.82| 52.57| 52.91| 5355/ 53.12] 52.77 51.25| 51.76] 51.52] 51.51

Tl 0.23 0.28 0.23 0.29 0.27 0.21 0.16 0.3 0.27 0.3 0.22 0.21 0.23 0.25 0.39 0.26 0.33 0.33

AL 0.86 0.84 0.72 0.73 0.7 0.73 0.56 0.37 0.79 0.75 0.55 0.74 0.85 0.71 1.04 0.66 1.22 0.97
FE 18.74| 18.97| 18.79| 19.64| 2155/ 19.48| 20.67| 25.23| 19.28| 21.06] 19.35| 18.02( 19.32] 20.01 2452 22.93| 20.25| 2257

MN 0.71 0.83 0.78 0.79 0.91 0.78 0.71 1.16 0.76 0.86 0.82 0.75 0.78 0.82 1.18 1.03 0.87 1.03
MG 24.2| 2353 23.63| 2355 21.47| 23.43] 22.35| 18.76] 23.34| 2159 23.11| 25.15| 23.63 22.9 18.64| 20.71] 22.81] 20.72

CA 1.56 1.59 1.76 1.72 1.73 1.75 1.57 1.87 1.68 1.65 1.72 1.32 1.7 1.66 1.93 1.88 1.89 1.9

NA 0 0.01 0.01 0.07 0.04 0.04 0.03 0.06 0.03 0 0.04 0 0.04 0.03 0.02 0.08 0 0.03

K 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CR 0.02 0 0 0.04 0.05 0 0.01 0.04 0 0.01 0 0 0.01 0.01 0.02 0 0 0.01
SUM 99.15[ 98.88] 98.68| 99.37| 98.72] 99.65| 99.08| 99.58| 98.97| 98.79| 98.72] 99.74] 99.68] 99.15 98.99| 99.31 98.89] 99.06
KonuyectBo noHoB B nepecueTe Ha 6 (0)

Sl 1.9618| 1.9698| 1.9704( 1.9584( 1.9697| 1.9731| 1.9856| 1.9810| 1.9704| 1.9810( 1.9799( 1.9669| 1.9671] 1.9719 1.9669| 1.9642| 1.9391| 1.9567
TI 0.0064| 0.0077( 0.0066( 0.0082| 0.0078| 0.0058| 0.0046| 0.0086| 0.0077( 0.0084| 0.0063| 0.0058| 0.0065| 0.0070 0.0112( 0.0074( 0.0093] 0.0093
AL 0.0377| 0.0370( 0.0318( 0.0321| 0.0312| 0.0318]| 0.0249| 0.0166| 0.0348( 0.0333| 0.0243| 0.0321| 0.0372] 0.0311 0.0470( 0.0297( 0.0542] 0.0436
FE 0.5819( 0.5915| 0.5868| 0.6123| 0.6826| 0.6040| 0.6474| 0.8072( 0.6014| 0.6639| 0.6056| 0.5537| 0.5984] 0.6259 0.7868( 0.7276| 0.6374| 0.7173
MN | 0.0222| 0.0262| 0.0247| 0.0249| 0.0293| 0.0245( 0.0224( 0.0377| 0.0242| 0.0273| 0.0260| 0.0233| 0.0244] 0.0259 0.0384( 0.0330( 0.0278] 0.0331
MG | 1.3393| 1.3076| 1.3154| 1.3082( 1.2122( 1.2946| 1.2475| 1.0698| 1.2977| 1.2127| 1.2889( 1.3772( 1.3044] 1.2750 1.0665| 1.1717| 1.2800] 1.1727
CA | 0.0622( 0.0635| 0.0706| 0.0687| 0.0703| 0.0695| 0.0629( 0.0768| 0.0671| 0.0667| 0.0688| 0.0519| 0.0675] 0.0667 0.0793( 0.0765( 0.0762] 0.0773
NA | 0.0000| 0.0007| 0.0010| 0.0047( 0.0026( 0.0032| 0.0020| 0.0046| 0.0019| 0.0000| 0.0027( 0.0000( 0.0029] 0.0020 0.0013( 0.0062( 0.0002] 0.0026
K 0.0000( 0.0000( 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000( 0.0000( 0.0000| 0.0000| 0.0000| 0.0000] 0.0000 0.0000( 0.0000| 0.0000{ 0.0000
CR 0.0006| 0.0000( 0.0001( 0.0012| 0.0014| 0.0000| 0.0003| 0.0011| 0.0000( 0.0002| 0.0000| 0.0001| 0.0003] 0.0004 0.0007( 0.0000{ 0.0000] 0.0002
SUM | 4.0121( 4.0040| 4.0074| 4.0187| 4.0071| 4.0065| 3.9976( 4.0034| 4.0052| 3.9935| 4.0025| 4.0110| 4.0087] 4.0060 3.9981( 4.0163( 4.0242] 4.0129
FIFM 31.08] 32.09| 31.73] 32.75 37| 32.68| 34.94| 44.13] 32.53 36.3| 32.89| 29.53| 32.32] 33.84 43.62| 39.36 34.2] 39.06

WO 3.1 3.19 3.53 3.41 3.53 3.49 3.18 3.86 3.37 3.38 3.46 2.59 3.39 3.34 4.02 3.81 3.77 3.87
EN 66.78| 65.75| 65.85 64.95| 60.78| 64.97 63| 53.72 65.2| 6154 64.79] 68.65| 65.39] 63.95 54.11| 58.33[ 63.32] 58.59
FS 30.12] 31.06/ 30.61| 31.64 35.7 31.54| 33.83] 42.42] 31.43] 35.07] 31.75| 28.76/ 31.22 32.7 41.87| 37.86] 32.91] 37.55
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Tao6muua 20.11. Taobmauua 20.12.

XnmMunyeckmm coctaB MarHeTUTOB XuMHnyeckmm coctaB BYNKaHN4Y€CKOro
B. Kapbimckuin (o6pa3seu 1-4491) ctekna B. Kapbimckuu (o6pa3seu, 1-4413)
1 2 3 4 5 cpenHee 6 7 8 9 cpenHee 1 2 3 cpenHee
(n=5) (n=4) (n=3)
Sl 0 0.09 0 0 0.02 0.02 01| 0.24 0.14| 0.07 0.14 Sl 61.37 78.14 76.76| 72.09
Tl 5.78 3.57 5.27 5.58 2.87 461 16.07| 15.18| 15.63] 8.77 13.91 Tl 0.1 0.63 0.58] 0.44
AL 6.47 8.13| 11.21 7.03 9.18 8.4 1.37 1.45 1.33 1.14 1.32 AL 24.01 11.2 11.97] 15.73
FE 30.63| 28.61] 29.96 30.5| 27.86 29.51] 43.66 42| 43.16| 37.63 41.61 FE 0.88 2.36 2.16] 1.8
FE3 47.36| 47.13| 40.47| 46.23| 43.47 44.93| 38.02| 38.75| 38.21| 51.75 41.68 MN 0.02 0.07 0.11] 0.07
MN 0.32 0.26 0.38 0.4 0.38 0.35] 0.75] o0.81 0.78| 0.57 0.73 MG 0.06 0.17 0.05] 0.09
MG 4 4.27 4.63 4.2 4.63 4.35 1.58 1.64 1.47| 0.98 1.42 CA 7.12 0.7 1.14] 2.99
CA 0 0 0.02 0 0 0 0| 046 0.01| 0.06 0.13 NA 6.11 1.76 227 3.38
NA 0 0.04 0 0 0.06 0.02] 0.5 0 0 0 0.04 K 0.74 3.51 329 251
K 0 0 0 0 0 0 0 0 0 0 0 CR 0 0.01 0 0
CR 3.87 6.65 6.39 551| 11.21 6.73] 006 002 001 0.02 0.03 SUM 100.41 98.55 98.33] 99.1
SUM 98.43| 98.75| 98.33| 99.45| 99.68 98.93| 101.76] 100.55| 100.74| 100.99] 101.01 KonuyectBo noHos B nepecyete Ha 8 (0)
KonuyectBo noHoB B nepecyeTte Ha 32 (0) Sl 2.7245 3.3970 3.3547] 3.1587
Sl 0.0000| 0.0253| 0.0000| 0.0000] 0.0067 0.0064| 0.0292| 0.0709| 0.0414| 0.0209] 0.0406 T 0.0033] 0.0206] 0.0191] 0.0143
T 1.2634 0.7701| 1.1193| 1.2030| 0.6093 0.9930] 3.534| 3.3703| 3.475| 1.9675] 3.0867 AL 1.2563] 0.5739] o0.6166] 0.8156
AL 2.2177| 2.7469] 3.7298] 2.3747| 3.0489 2.8236| 0.4722| 0.5046| 0.4634| 0.4008] 0.4603 FE 0.0327] 0.0858] 0.0789] 0.0658
FE 7.4486| 6.8627| 7.0770| 7.3125| 6.5664 7.0534[10.6781(10.3713] 10.67| 9.3893| 10.2772 MN 0.0008] 0.0026] 0.0041] 0.0025
FE3 | 10.3632| 10.1722] 8.6009| 9.9707| 9.2189 9.6652| 8.3661| 8.6085| 8.5015[11.6177] 9.2735 MG 0.0040] 0.0110] 0.0033| 0.0061
MN | 0.0791] 0.0643] 0.0905| 0.0965| 0.0901 0.0841| 0.1858| 0.2026| 0.1953| 0.144] 0.1819 CA 0.3387] 0.0326] 0.0534] 0.1416
MG | 1.7350] 1.8272 1.9497| 1.7936] 1.9453 1.8502| 0.6888| 0.7218] 0.6479] 0.4358] 0.6236 NA 0.5259] 0.1483] 0.1924] 0.2889
CcA | o0.0000] 0.0000] 0.0072] 0.0000] 0.0000 0.0014 0| 0.1455] 0.0032| 0.0192 0.042 K 0.0419] 0.1947] 0.1834] 0.1400
NA | 0.0027] 0.0227| 0.0000] 0.0000] 0.0302 0.0111] 0.085 0 0 ol o0.0213 CR 0.0000] 0.0003] 0.0000] 0.0001
K 0.0000[ 0.0000] 0.0000] 0.0000] 0.0000 0.0000 0 0 0 0 0 SUM 49281 4.4668] 4.5059| 4.6336
CR 0.8909| 1.5091| 1.4262| 1.2480| 2.4985 1.5145] 0.0139| 0.0047| 0.0023| 0.0047] 0.0064 FIFM 89 16 88.62 9604l 9127
SUM | 24.0006| 24.0005| 24.0006| 23.9990| 24.0143| 24.0030]|24.0531|24.0002 24|23.9999] 24.0133 AB 58.02 3949 aa.82| 4744
FIFM|  81.27| 79.13| 78.62] 8051 77.38 79.38] 93.94| 93.49| 94.28| 95.56]  94.32 ORT 462  51.82]  42.74] 33.06
AN 37.36 8.68 12.44] 19.49
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CopepxaHue HeKOTOpPbIX

MUKpPO35ieMeHTOB B nopoaax BynkaHoB Kapbimckon rpynnbi u )KynaHoBckue BocTtpsiku (/1)

Tao6mauua 20.13.

Ne |Ne nopoga SiO, Li Be Rb Sr Cs Ba Sc \ Cr Co Ni Cu Zn Cd | Mo As Se Sb
n.n.|o6pasua
B. XXynaHoBckue Boctpsiku
1 |I-2526* 0asanbT 51.13] 4.02| 0.87| 8.72| 473.84| 0.13| 364.86| 23.7| 187.56 7.58| 25.76| 11.75| 24.46| 90.78| 0.11| 0.55
2 |I-2540 - 51.70 14.70| 170.00( 0.24| 485.00( 29.20 25.40( 20.00 8.75| 0.90| 2.08
3 |I-2505* |aHgesuTo-6aszanbT | 54.17] 5.7| 0.98| 17.26| 521.79( 0.83 308.4| 20.43| 190.69( 22.5| 20.35( 8.49| 48.13| 76.89| 0.13| 0.78
4 11-2530 54.97 10.50| 1300.00( 1.30| 285.00( 15.40 16.00( 30.60 50.00 30.90( 0.38( 3.15
5 |I-2703 - 55.63 9.93| 410.00| 1.21| 165.00| 12.40 6.25| 27.20 13.60| 1.12| 0.28
6 |I-2549 aHpesnT 58.66] 9.49( 1.45( 23.91| 432.13| 1.05 358| 18.3| 91.77| 22.03| 12.08| 1.58| 21.07| 71.55| 0.08| 1.16
7 |1-2549/1* |-"- 58.66 12.70| 160.00( 1.43| 670.00( 15.30 0.83]| 19.90 10.30| 0.29| 0.36
8 |I-2550* 59.96] 8.39| 1.32| 22.01| 463.79| 1.31| 419.28| 14.01| 62.83 44| 8.48( 7.61 22,71 62.11| 0.12] 1.31
9 |I-2507 " 62.18 16.10 65.00( 1.80] 370.00( 12.00 45.95| 17.50 80.00 10.50| 0.33] 3.49
B. BensiHknHa
10 |I-674* GasanbT 50.71] 5.12| 0.6 4.74| 449.85| 0.29| 149.63| 41.51| 410.55| 26.7| 30.59| 13.46| 111.26] 91.79( 0.1| 0.55
11 |1-643 aHpe3nTo-6asanbT | 53.64 10.50( 779.00| 0.38] 290.00| 26.10 4.29| 16.40 0.70
12 |I-672 - 53.88 13.00| 220.00( 5.00f 510.00( 25.20 5.25| 37.40 46.00| 2.21| 0.70
13 |I-640 aHpesnT 57.00 13.00/ 310.00( 0.50| 1100.00( 34.60 5.88| 68.00 35.10( 0.85( 0.88
14 |I-677* 62.88] 7.76 1.4| 18.65| 381.19| 0.28( 355.11| 2343| 62.33| 2.16| 8.03| 2.33| 12.94| 100.71| 0.16| 0.86
15 |I-642/1 - 62.90 16.60| 500.00( 4.23| 395.00( 19.10 14.80 10.40| 0.12| 1.89
B. OgHO60KNN
16 |I-4751 6asanbT 52.80 10.70| 340.00( 0.39| 335.00( 35.00 21.15| 27.20 70.00{ 20.00 40.90| 3.50( 0.71
17 |1-697 aHpesunto-6asanst | 54.04 17.00| 390.00( 1.50| 200.00( 27.70 17.40( 40.40 99.00 19.00( 1.38| 1.23
18 |1-687 54.87 17.00| 300.00( 1.50| 200.00( 24.50 8.74| 33.80 42.00 12.30| 1.39| 0.49
19 |I-715 " 55.60 12.00| 480.00( 1.15| 250.00( 31.60 17.30( 39.40 10.80| 1.70f 1.04
20 |I-712 55.62 14.00| 500.00( 1.10| 300.00( 28.20 4.28| 24.30 11.40( 1.14] 0.34
21 |I-702 " 56.08 16.00| 390.00( 1.50| 270.00( 28.00 26.50( 42.70 13.10| 1.19| 0.56
22 |I-709 aHgesnt 57.00 15.50| 420.00( 1.60| 280.00( 11.30 7.90| 4.44 15.00 18.90| 3.04| 0.52
23 |I-709/1*  |-"- 57.00]18.16| 2.29( 29.81| 423.61| 1.05| 415.64| 14.52( 76.51| 11.23| 6.11] 2.96 8.47| 46.32| 0.06| 0.67
24 |1-686* - 57.30] 7.62| 1.07| 14.90| 345.22| 0.37| 300.75| 30.35| 177.76| 13.02| 20.27| 5.18| 34.12| 100.10( 0.08| 0.77
25 |I-719 57.92 10.00| 380.00( 1.20| 170.00( 25.70 2.94| 20.40 44.00 20.60( 1.07( 1.02
26 |1-693 " 59.62 15.00| 400.00( 1.50| 350.00( 19.50 3.00| 20.90 11.60| 68.00 13.40 0.054
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npojoinkerne tadi. 20.13.

Ne |Ne nopoga SiO, Li Be Rb Sr Cs Ba Sc Cr Co Ni Cu Zn Cd | Mo As Se Sb
n.n.Jo6pasua
B. OgHOo60KNN
27 |1-683/1* " 59.76 16.00| 350.00( 1.30| 100.00( 24.00 1.43( 20.60 16.90 43.80 1.53
28 |1-683/2 59.76] 5.44| 1.38| 15.64| 327.56| 0.52| 354.47| 26.80| 194.13| 2.65| 16.16| 2.17| 53.49| 85.47| 0.07| 1.17
29 |I-748 " 62.28 16.50| 455.00( 4.05| 665.00( 21.50 86.00( 0.85 59.00 44.90| 1.01| 2.03
30 |I-748/1 62.63 16.14| 180.00 490.00| 22.40 4.57| 21.20 14.80| 0.29| 2.76
npoaomkerne tadi. 20.13
Ne |Ne nopoaa Au* Zr Nb Ga Hf Ta Tl Th Pb U Br
n.n. jobpasua
B. XKynaHoBckue BocTpsku
1]I-2526*  |6GasanbT 84.89 25| 19.67| 1.98 0.04] 0.69( 3.16/ 0.32
2]1-2540 330.00 3.46| 3.81 0.64 1.05
3|I-2505*  |aHge3uTo-6a3anbT 94.89( 3.19| 19.16] 2.41 0.1 0.98] 3.29( 0.48
4]1-2530 0.04| 40.00 2.14 0.43 2.29
5[1-2703 0.14| 20.00 2.68 0.28 0.84
6]1-2549 aHoesnT 122.6| 3.88| 19.16| 2.92 0.11] 1.09 45 0.6
7]1-2549/1* |-"- 4,07 0.33 1.33 0.20
8|I1-2550*  |-"- 132.44] 4.52| 18.77| 3.18 0.13] 1.31f 4.94] 0.69
9]1-2507 0.08| 36.00 4.68 2.03 1.68( 0.09
B. BensiHknHa
10]1-674* 6asanbT 50.71 1.23| 19.16] 1.47 0.02] 0.45( 3.14| 0.19
11]1-643 aHpesnTo-6asansT 110.00 2.31 0.25 0.095 5.38
12]1-672 130.00 0.73] 0.35 2.53 1.34
13]1-640 aHaesuT 1.23 0.32 3.10
141-677* 140.73 3.5 19.94| 3.65 0.1 1.37 6.3] 0.65
15]1-642/1 0.032| 49.00 3.67 1.29 0.51
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Ne |Ne nopoaa Au* Zr Nb Ga Hf Ta TI Th Pb U Br
n.n. Jobpasua

B. OgHOGOKUI
16 |I-4751 6asanbT 1.92 0.88 0.62| 0.51
17 |1-697 aHaes3nTo-6asanbT 0.14] 130.00 2.04 1.60 0.30 0.84 0.20
18 |I-687 0.03| 69.00 0.33] 1.50 0.68 1.90( 0.17
19 |I-715 - 0.02| 90.00 1.99( 1.35 1.30 1.41( 0.25
20 |I-712 - 105.00 1.38 2.67 3.12| 0.84
21 |I-702 - 0.06| 75.00 0.49| 0.43 0.37 3.30| 0.83
22 |I-709 aHpesnT 0.012| 60.00 6.28 3.40 0.75| 0.30
23 |I-709/1* |- 99.09| 4.74| 23.95[ 2.06 0.08/ 1.55| 4.00/ 0.65
24 |1-686* - 101.13| 2.50| 19.72 2.52 0.08|/ 10.80( 4.76/ 0.52
25 |I-719 0.027| 45.00 1.69] 0.39 0.12 0.90f 0.17
26 |I-693 - 0.03| 55.00 3.12| 0.35 0.27 0.55| 0.18
27 |1-683/1* |-"- 0.03| 11.00 1.28| 158 1.09 0.81] 0.33
28 |1-683/2 170.97| 3.83| 19.99( 3.86 0.08/ 1.21f 5.42| 0.78
29 |I-748 - 0.18| 70.00 2.69 2.09 0.90| 1.10
30 |I-748/1 0.07| 160.00 2.53 0.47 2,58 0.31

npojoinkerne tadi. 20.13.
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npojoinkerne tadi. 20.13.

Ne [Ne Mopopa SiO, Li Be Rb Sr Cs Ba Sc \Y Cr Co Ni Cu Zn Cd | Mo As Se
n.n. jo6pasua
B. OQHOGOKUM
31 |I-4750 aauut 63.69 38.60( 280.00| 0.97( 720.00| 15.20 75.28( 10.10 12.00{ 80.00 38.40| 1.00
32 |I-710 65.66 15.70| 500.00| 1.50( 200.00| 14.20 41.34| 14.40 50.00 5.50| 0.70
33 |I-4750/A |nem3a 68.16 32.90( 242.00| 1.48| 490.00| 12.40 7.00 13.00f 71.00
34 |I-4762 UrHUMOPUT 70.04 49.00| 255.00| 1.63| 625.00| 6.19 13.90f 3.33 40.00 26.50| 1.70
AH CCCP
35 |l -4481* |aHpesut 57.66] 17.62| 1.28| 20.42| 370.00| 2.65| 326.79| 26.44| 126.32 9.85| 13.67| 2.17| 34.49| 88.40( 0.07| 1.28
36 |I-4480* |-" 62.30] 14.22| 1.47| 26.50| 304.97| 0.58( 452.27( 17.79| 53.00f 11.31| 7.01| 1.69| 15.80| 58.98| 0.05| 1.64
37 |624 gauut 64.08 21.10f 52.00| 1.56( 147.00| 18.20 14.00( 16.00 34.60| 1.11
38 |627 64.38 22.00( 110.00| 0.88| 1170.00| 20.00 3.91| 11.70 10.60( 0.41
39 |626 64.90 21.92( 490.00| 0.74( 270.00| 0.53 1.23( 0.079 1.48( 0.15
40 |l -4474 65.20 24.00( 110.00| 0.97| 295.00| 15.20 8.20| 13.20 19.90( 1.69
41 |I1-4804* " 65.32] 17.42| 1.30| 18.94| 378.65| 0.53| 375.09( 17.93| 65.39( 420.97| 8.78| 18.46| 45.98| 62.41( 0.12| 2.73
42 |1 -4478 " 65.80 25.10( 72.00| 0.84| 120.00| 18.40 1.28( 11.70 76.00 19.20( 1.48
43 |1 -4477 66.04 24.44( 28.00| 0.90( 640.00| 18.50 12.40( 5.90 3.90| 1.69
44 |1 -4479 66.36 12.90( 235.00| 1.93| 550.00( 18.00 1.57( 14.10 0.56| 1.64
45 |I1-4475/1* |-" 66.38] 4.31| 1.82| 36.35| 252.46| 1.64| 456.23| 20.68| 58.42 4.82| 7.95( 1.85| 18.49( 85.06| 0.09( 1.96
46 |l -4475 66.38 23.64| 195.00| 0.85| 630.00| 14.50 1.57( 14.90 13.70( 0.31
B. [iBOp
47 |1 -4489 GasanbT 48.46 3.93| 650.00| 1.36] 360.00| 24.10 17.72| 23.70 17.60( 0.80
48 |I-4486/1* |-"- 52.40 8.6 0.95| 12.62| 652.71| 0.44| 263.67| 47.22| 448.3| 65.53| 51.34| 50.5| 100.77| 117.77( 0.14| 0.79
49 |220 52.95 14.00( 280.00| 1.55( 130.00| 24.80 44.60| 48.50 9.24
50 |I-638* aHpeanto-6asanbT | 53.26] 8.48| 1.13| 16.77| 381.39| 0.96] 298.08| 34.57| 289.81 2.54| 21.95| 5.53| 63.85| 103.98( 0.11| 1.37
51 |I-636/1 53.26 11.60| 260.00| 2.52f 215.00| 29.00 41.10| 52.30 34.60| 1.90
52 |I-219/K* |-" 53.56] 5.81| 0.74| 7.42| 392.48| 0.16 167.39| 25.75| 234.92| 35.34| 27.71| 12.53| 89.83| 65.96( 0.08| 0.6
53 |J-219 53.56 12.30| 66.00| 1.65| 145.00| 23.60 39.90( 40.40 130.00 11.50( 2.32
54 |l -4484 aHgesnt 57.20 15.00( 280.00| 1.75| 185.00| 23.60 52.90( 43.60 8.74| 0.52
55 |l -4485 57.94 14.00( 250.00| 1.03| 450.00| 16.50 9.37| 6.99 9.84| 0.17
K. llarepHbin
56 [I-603 OBYMMPOKCEHOBBIN 54.58] 9.66| 0.97| 18.86| 325.68| 0.81 338.28| 21.06 177 25| 15.97( 7.77| 40.68 67.9| 0.09( 1.53
aHpesnTo-6asansT
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Ne |Ne Mopoaa Sb | Au* Zr Nb Ga Hf Ta Tl Th Pb U Br
n.n. jobpasua
B. OgHOGOKUIN
31 |I-4750 aauut 1.64( 0.10| 110.00 4.34] 0.29 2.56 0.50| 0.45
32 |I-710 3.46 130.00 4.68 1.81 2.98| 0.38
33 |I-4750/A |nem3a 184.00 5.13| 0.31 2.21 1.34
34 |I-4762 UrHUMOPUT 1.60 140.00 4.31] 0.83 341 0.73| 0.24
AH CCCP
35]1 -4481* |aHgesuT 131.56] 3.49] 21.29] 2.80 0.08] 1.12| 5.56] 0.07
36(1-4480* |-" 182.28] 4.57] 20.05] 3.86 0.12] 1.59| 4.69] 0.85
371624 aauut 0.44 40.00 495| 0.61 2.29 2.69
38|627 1.68|] 0.03] 215.00 0.98 1.73 1.29] 0.90
39]626 0.16] 0.046] 45.00 0.23 0.089 0.10] 0.23
40]1 -4474 - 1.75] 0.10] 35.00 4.28] 0.38 3.07 3.33] 0.71
41]1-4804* 140.16] 3.73] 19.80] 3.37 0.06] 1.36] 6.99] 0.80
4211 -4478 - 0.40] 0.02] 260.00 3.90 2.81 1.45
43|l -4477 - 0.74 46.00 3.83 1.58 0.36] 0.18
4411 -4479 - 0.07 95.00 3.53] 0.19 1.68 0.80] 0.33
45]1-4475/1* |-"- 212.85| 5.00] 20.08] 4.75 0.24) 2.11] 7.76] 1.12
46|l -4475 1.08| 0.041] 115.00 5.34 1.68 0.48] 0.14
B. [iBOp
4711 -4489 6asanbT 3.37] 0.047] 230.00 2.21] 1.32 0.42 0.70] 0.13
48|1-4486/1* |-"- 86.17] 2.6] 29.1] 2.02 0.05] 0.78] 3.26] 0.49
491220 =" 0.32] 0.09] 185.00 0.63 0.20 0.90] 0.22
50]1-638* aHpe3nTo-6asanbT 136.56] 2.87] 19.59] 3.69 0.05 1.4] 5.74] 0.65
51]1-636/1 0.92] 0.27] 25.00 0.32] 0.50 0.37 0.60] 0.17
52[1-219/K* |-"- 77.25] 2.15|18.13] 1.88 0.05] 0.56] 2.55] 0.34
53]J-219 - 3.05] 0.03] 73.00 0.15 0.32 0.60] 0.69
5411 -4484 aHgesnt 0.52 120.00 0.64 0.11 5.15) 0.27
55|l -4485 - 0.86] 0.03] 50.00 1.54 1.18 2.96] 0.16
K. JlarepHbIn
56(1-603 OBYNMUPOKCEHOBBIN 121.77| 3.29| 17.5| 3.06 0.12( 1.43] 5.88| 0.85
aHpesnTo-6asansT

npojoinkerne tadi. 20.13.

MpnmeyaHue. AHanNM3bl BbinonHeHHbI B TEOXU PAH, HeMTpOHHO-aKTMBaUMOHHbIM MeTogoM. AHanuTtukm - .M.Konecog, [1.H0.CanoxHukoB. Au* B Mr/T.
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CopepxaHue P33 n apyrnx m/3 B naBax B. Kapbimckoro (r/T, Au, mr/T)

nopopa / XoHAPUT

1.0

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb

|—A— 1 (1-4752) —A—2 (1-4752/1) —A—3 (-4726) |

Lu

Puc. 20.4 Xapakrtep pacnpegeneHus P30 B aHaesuTax B. KapbiMckoro, nssepxexust 1996 r.

HOomep| 06p. nopopaa La Ce Pr Nd | Sm| Eu ] Gd| Tb | Dy |Ho | Er | Tm | Yb | Lu | Rb | Cs
1 |1-4752 2Px anpe3nTt | 12.80] 28.20] 3.65| 15.90| 4.68] 0.82] 6.00| 0.88] 4.97] 1.10] 2.92] 0.43] 2.12| 0.36 0.13
2 |1-4752/1 | 2Px aHpe3uT | 12.40] 27.80] 3.65] 16.70] 4.84| 0.18] 6.42] 0.96] 5.58] 1.23] 3.48| 0.50] 2.73] 0.44| 3.82] 1.22
3 [1-4726 2Px aHpe3nt | 8.48| 20.50] 2.98| 14.40| 4.67] 0.45] 5.80] 0.80] 4.48| 0.90| 2.27] 0.32] 1.59] 0.24] 3.69]| 0.55

HoMep| oO6p. nopoaa Sr Ba Sc Co Se As Sh Th U Br Hf Ta Zr Au*

1 |1-4752 2Px aHpe3nt | 98.00] 350.00f 11.80] 10.10f 1.41] 31.70] 0.067| 2.40] 1.94| 0.27| 6.28 65.00] 0.018
2 |I-4752/1 | 2Px anpe3ut | 155.00] 215.00| 20.70| 14.20] 1.22| 4.86] 2.46] 1.65| 1.62 2.81 35.00] 0.059
3 [1-4726 2Px aHge3nt| 97.00] 150.00f 20.70| 13.00f 1.51] 6.88] 0.58| 1.48] 0.80] 0.43| 1.86] 0.023] 94.00
100.0
£
p 10.0

Taomnuma 20.14.
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KoHueHTpauusa P33 B aHae3uTax ussepxeHun B. Kapbimckunm (1962-65, 1970-76, 1978-82 rr.) (r/T) *)

Ne | o6p. La Ce Nd | Sm | Eu | Tb | Yb | Lu Hf
1 2 11.40( 23.00| 12.00| 3.40| 1.90( 0.82| 3.00| 0.50| 3.50
2| 19 11.70| 23.40| 12.10| 3.45| 1.55| 0.79| 3.00 0.51| 2.74
3| 22 15.90( 32.00| 14.70| 3.95| 1.94( 0.83| 2.25| 0.39| 3.65
4| 23 11.60| 27.00| 13.60| 3.70| 2.09| 0.88| 2.70| 0.45| 2.57
5[ 24 10.80| 24.00( 11.50| 3.20| 1.02( 0.62| 2.20( 0.40| 4.92
6 35 12.20| 26.00| 12.70| 3.60( 1.27( 0.81| 3.10| 0.53| 3.80
71 41 9.20| 21.50| 10.90( 3.00| 1.63| 0.68| 2.15| 0.39| 2.63
8| 48 10.70{ 23.50| 11.50| 3.20| 1.23| 0.75| 3.00| 0.55| 4.56
9| 49 10.40| 21.00| 10.90| 3.20| 1.74| 0.75| 2.70| 0.48| 4.12
10 51 12.50| 28.00| 13.40| 3.60| 1.65| 0.75| 2.45| 0.43| 5.59
11| 52 13.40( 29.00| 13.10| 3.50| 1.82| 0.75| 2.40| 0.41] 4.30
12 56 11.40| 28.30( 19.00| 5.10| 1.54( 0.80| 3.00( 0.47| 4.00
13 57 12.00{ 29.60| 14.20| 5.00( 1.55( 0.80| 3.00| 0.45| 4.00

nopopaa/xoHaApUT

La

Ce

Nd

Sm

Eu

Tb Yb Lu

100.00

10.00

1.00

—a—2
—a—19
—A—22
—a—23
—a—24
—4—35
—a—4
—A—48
—&—49
—a—51
—&—52
—&—56
—A—57

Puc. 20.5 Xapakrtep pacnpegenerus P33 B aHae3nTax B. Kapbimckuit
MpnmeyaHue. *) Homepa obpasuoB 13 Tabnuupbl 21.1.

Taomnwuma 20.15.
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3Hauenume Sr¥/Sr®®  u Nd*¥/Nd*** B npoaykTax usBepxxeHui BynkaHoB KapbIMCKoii rpynnbl,

BynkaHoB XXynaHoBckue Boctpskun n ABava )*

Ne[  Noo6p. n.n. Tabn.| Mopopa | sio; | Srsre | Nd™/Nd™*
B. Kapbimckui
1 J-982/2 [ByNMpoKCEeHOBLIN aHOe3unT, nssepxeHme 1963 r. 63.00| 0.703152|+11| 0.513120|+6
2 J-939 62.28| 0.703200(+10| 0.513114+7
3 J-4054 -"-,1971 . 60.00( 0.703202|+19| 0.513111|+7
4 J-4752 -"-,1996 . 62.51| 0.703169|+10| 0.513116|+11
B. fiBOp
5 J-219/k [BynupokceHoBbIN aHae3nTo-6as3anbT 53.56| 0.703144|+11| 0.513122|+11
6 J-638 53.26] 0.703192|+11 | 0.513117|+11
7 J-4486 [BynMpoKCceHOBbIN aHAEe3nT 58.15| 0.703151|+11| 0.513104|+7
B. AH CCCP
8 J-4481 [BYyNnMpOKCEHOBLIN aHAE3UT 57.66( 0.703210/+13| 0.513116|+5
9 J-4480 62.30| 0.703208|+11| 0.513120(+6
10 J-4475 Oaunt 66.38| 0.703208|+11| 0.513105|+7
B. OgHOGOKMN
11 J-709 [ByNMpoKCeHOBbIN aHae3nTo-6a3anbT 53.18| 0.703160(+11| 0.513111|+4
12 J-686 [BynnpokceHoBbIN aHAE3NT 57.30f 0.703172|+11| 0.513105|+5
13 J-683/2 59.86| 0.703171|+10| 0.513109|+6
14 J-4808 Oauut 65.32| 0.703159|+11| 0.513109|+7
15 J-4762 UrHnmGput 70.04( 0.703192|+13| 0.513112|+4
B. bensHkuHa
16 J-674 MnarnoknasoBbin 6asanbT 50.71| 0.703151|+10| 0.513105|+5
17 J-677 [BynnpokceHoBbIN aHAE3NT 62.88| 0.703155|+13| 0.513117|+5
18 J-649 Oaunt 65.42( 0.703187|+9 | 0.513130|+11
B. YKynaHoBckue BocTpsiku
19 J-2503 MupokceH-nNnarvoknasosbin 6a3anbT 51.03| 0.703101|+14| 0.513138|%7
20 J-2526 51.19| 0.703101|+10| 0.513133|+7
21 J-2521 51.57| 0.703100(+11 | 0.513124|+7
22 J-2505 [BynupokceHoBbIN aHae3uTo-6asanbT 54.17| 0.703123|+11| 0.513098|+7
23 J-2534 54.64| 0.703071|+14 | 0.513120(+7
24]13-2549 [BynNnnMpoKceHoBbIN aHOe3nT 58.66| 0.703130/+10| 0.513103|15
25|J-2550 59.96| 0.703115+11| 0.513126|+7

Taomnuma 20.16.
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Ne| Neo6p. n.n. Ta6n. | Mopopa | sio, | srsr™ | Nd™/Nd™
B. >KynaHoBckue BocTpsiku

26]3-2507 |- | 62.18] 0.703163[+11| 0.513095/+6
B. ABaYMHCKUIN

27]M-2010 Mnarnoknas-nnMpoKceHoBbIN aHAe3nTo-6asansT 56.54| 0.703371|x11| 0.513086|+5

28|M-2012 55.78| 0.703382|+11| 0.513097|+5

29]M-2017 55.86| 0.703364|+13| 0.513093|+6

)* ananu3sl BeimosaeHsl B UM'EM PAH

CpeaHuit cocTaB aHAEe3UTOB U3BepXxeHUA B. KapbiIMckoro no BpeMeHHbIM UHTepBanam

npojoinkerne tadi. 20.16.

mecsL AHBapb cdespans mapT anpenb main | vions aBryct CeHTABpb
1996r. 1997r. 1996r. 1996r. 1996r. 1996r. | 1996r. | 1996r. | 1999r. 1996r.
KomnoHeHTbI nn. B.N. n.n. n.n. B.N. nn. | BN n.n. B.N. n.n. n.n. nn. n.n. nn.
(n=5) | (n=7) | (n=3)| (n=3) (n=3) | (h=2) | n=2) ] (n=1) | (n=2) ] (n=1) | (n=2) (n=2) (n=2) (n=2)

SiO 61.41 61.79] 59.18 61.50 62.87] 60.96| 61.94 62.00| 62.51 61.48 62.60 62.20 61.42 60.98
TiO2 0.91 0.85 0.88 0.86 0.80 0.92 0.88 0.92 0.99 0.89 8.61 0.94 1.01 0.68
Al,O3 16.88( 16.69] 18.15 16.23 15.10] 17.07| 16.86 16.54( 16.51] 16.54 8.89 16.56 18.20 17.21
Fe»03 2.28 2.22 2.59 2.53 2.83 2.19 2.47 2.30 2.19 2.65 1.30 1.91 0.74 1.97
FeO 5.45 4.04 3.57 3.64 3.11 4.58 4.12 5.38 4.64 5.56 5.13 4.65 5.65 5.37
MnO 0.13 0.09 0.10 0.12 0.06 0.09 0.09 0.13 0.13 0.12 0.09 0.10 0.12 0.10
MgO 1.96 2.04 2.36 2.01 1.82 2.17 1.84 1.92 1.68 1.79 1.79 2.03 2.40 2.03
CaO 5.01 5.67 6.55 6.53 5.49 5.64 5.18 5.00 4.61 4.62 4.83 5.49 5.02 6.38
Na,O 3.92 3.65 3.89 4.23 3.98 3.47 3.60 3.68 3.61 3.53 4.13 4.10 3.59 3.88
K20 1.61 1.55 1.51 1.57 1.84 1.53 1.51 1.63 1.72 1.68 1.66 1.68 1.38 1.35
P,0s 0.30 0.32 0.22 0.25 0.23 0.24 0.22 0.25 0.25 0.25 0.25 0.24 0.24 0.22
H,O 0.00 0.00 0.00 0.00 0.00 0.00| 0.00 0.00| 0.00 0.00 0.00 0.00 0.00 0.00
H.O" 0.10 0.24 0.09 0.03 0.29 0.26] 0.23 0.14| 0.19 0.18 0.00 0.04 0.00 0.05
n.nn. 008 o091 o041 o012 139 o042 o026] — | — 053] o000 o021 o015 0.00
SUM 100.04( 100.05] 99.51 99.62 99.81] 99.53| 99.18 99.89| 98.99 99.82 99.27] 100.10 99.90 100.20
FeO'/MgO 3.83 2.96 2.50 2.94 3.10 3.02 3.46 3.88 3.94 4.44 3.53 3.14 2.63 3.52

I'Ipumeqal-wle. 1n.Mn.- NaBOBbIM NOTOK; B.MN.- ByJ'IKaHVI‘-IeCKI/IIZ nenern.

Taomuua 20.17.
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0.513140

0.513130 -

0.513120 -

0.513110 A

Nd 143/Ndl44

0.513100 -

0.513090 -

0.513080

29

28

Sré7/sr%

0.703040

0.703090

0.703140

0.703190

0.703240

0.703290

0.703340

0.703390

Puc.20.6 OTHowweHve nsotonos Sr¥7/Sr*® u Nd***/Nd'** B nopoaax BynkaHoB KapsiMckoit rpynnbl, KynaHosckue BocTpsiki 1
BynkaHa ABava. Homepa Touek cooTBeTcTBYtOT Tabn. 20.16.
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21. HoBblii 3pyHTI/IBHb1ﬁ HCHTP (H3II) KpaTtep TORapeBa. [lenTpanpHas B3pbIBHAas BOpoHKa nuameTpom 650 u
rryounoit 60 M. B C3 wactu KapseiMckoro ozepa. CocTaB NMpPOAYKTOB HM3BEPKEHUH. IJIATMOKIA30BbIe 0a3albThl, IUIArHOKIIAa3-IBYITUPOKCEHOBBIC

aHHGSHTO-633aHLTBI, IMEM3bI pPUOJIUTOBOI'O COCTABA, O6CI/I,[[I/IaHLI, TPaHUTONAHLIC KCCHOJIUTHI. BYHKaH MaHTHUHHOTO U MaHTHﬁHO-KOpOBOFO IreHe3uca.

Xumunyecknm coctaB BynkaHuToB ussepxeHusa HIL (1996 r.)

KomnoHeHThbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
SiO2 51.58|51.62(51.72|51.87|51.91| 51.98( 52.42| 52.88| 52.93 53.22|55.60|70.88| 73.84| 74.00| 75.04| 75.45( 75.69
TiO2 0.73] 0.73| 0.73| 0.72] 0.73| 0.74| 0.59| 0.72(0.714 0.69| 0.93| 0.37( 0.11] 0.17| 0.20{0.149|0.162
Al>03 19.18|19.17(19.31|19.02| 19.01( 18.73| 19.40| 18.98( 18.55| 20.32|17.95|12.72(12.49|12.35|12.50({12.96| 13.21
Fe>O3 1.52| 1.87 2.15| 4.72] 1.86| 0.59( 0.48| 0.66
FeO 7.67| 7.55| 7.48 7.47| 7.19| 7.65| 6.71| 6.58( 7.51 6.05| 5.13| 2.22 2.58| 2.68| 1.61| 1.23| 1.32
MnO 0.14| 0.15| 0.14| 0.14| 0.15| 0.15( 0.12| 0.14|0.144 0.14| 0.14| 0.12| 0.04 0.05| 0.08|0.052(0.061
MgO 5.28| 5.42| 5.50( 5.71] 5.73| 5.35| 5.00| 5.14( 541 5.09| 3.22| 1.26( 0.54| 0.49| 0.50( 0.15| 0.17
CaO 10.54|10.68(10.66| 10.15|10.47(10.32| 10.96| 10.03 9.88 9.64| 6.76] 3.04| 1.32 1.19| 1.44| 1.20( 1.14
Na.O 2.90| 2.84| 2.88| 2.86| 2.86| 2.84 2.36| 2.49| 2.93 2.30| 3.35| 4.11| 4.35( 4.27| 3.53| 4.07| 454
K20 0.59| 0.57| 0.56 0.58] 0.58| 0.59| 0.48| 0.62( 0.69 0.53| 1.56| 2.81| 3.24| 3.39| 3.74| 3.59| 3.36
P20s 0.14/ 0.13 | 0.14 | 0.14 | 0.14 | 0.14( 0.15| 0.15/0.135 0.14| 0.22] 0.13| 0.08 0.10| 0.06|0.034(0.037
SUM 98.75(98.86|99.12(98.66| 98.77| 98.49(99.71| 99.60( 98.89| 100.27|99.58|99.52(99.18]99.17| 99.36| 98.89| 99.69

FeO'/MgO 1.45( 1.39| 1.36| 1.31| 1.25| 1.43| 1.62| 1.61| 1.39 1.57( 2.91| 3.09| 5.76| 6.35| 4.41| 8.20| 7.76
Rb 7.4 71 6.7 7.5 5/ 7.7 58 10f 9.1 8.67 16 26| 41.6 26 36| 56.1 50
Cs 0.3] 0.28| 0.27| 0.29 0.3| 0.95 0.39 0.4 0.13 1.98 1 0.31 1.76
Ba 171 170| 168| 173 168| 165 275| 170| 178 295| 160 350| 590| 535 680| 648 653
Sr 457 443| 455| 466 442| 466| 410( 475| 437 565 220 98 91 80| 220 128| 108
Sc 32.3] 31.2 31| 34.2 30| 31.9( 29.6 35| 30.2 26 28| 118 4.4 4 5 3.2 37
\% 200| 216| 199 210| 202 221 190 220| 250 10 1
Cr 81 87 87 88 87 81| 15.8 8 71 19 19 10 18 6
Co 26.3 18 18.8 13 10 3 3.5] 251
Ni 25 29 30 33 34 26 40 15 28 51 27 44 40 15 7 1
Pb 2.43| 2.59| 2.61| 2.65 1| 2.64| 8.2 4 2.85 5 6 8.57| 9.42
Mo 2 1 0.7] 0.9

Tabnuua 21.0.
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KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
zn 55 59 60 62 60 62 49 37 63 80( 104 40 15 40 25 30
Cu 71 65 68 58 60 57 24 22 62 30 17 22 19 4
Ta 0.1f 0.11] 0.1] 0.11 0.11 0.11 1.35| 0.38| 0.23| 0.48( 0.23| 0.35| 0.38| 0.38
Zr 73 72 71 71 71 74 41 80 65( 120 65 15 30( 210 130| 129
Ga 18 16 20 15 18 15| 1.51 18 11 13
Nb 1.37] 1.44| 133 14 11 13 1.43 3.95 3.98
Hf 1.71| 1.68| 1.64| 1.68 1.62| 1.51 1.86 3.24| 0.75| 6.28| 4.61| 5.35| 4.3| 4.28| 4.31
Th 0.59| 0.6 0.57| 0.61 4] 0.52| 0.71 0.56 0.7 0.45| 2.4 4.36| 3.3 3.72| 3.01| 2.97
U 0.31f 0.3 0.3] 0.31 0.31 2 0.34 0.61] 1.1| 1.94| 1.48| 4.8| 1.61| 1.76] 1.81
Y 15.82|15.17|15.46( 16.09 15|15.61 16.06 26.37(26.79
La 5.36| 5.46( 5.34| 5.6 5.17( 5.27 5.61 12.8/ 7.5| 12.8| 16.6( 15.6| 10.5|16.18]|15.87
Ce 12.37112.39|12.24| 12.2 4| 11.5| 124 12.93 4.4 17 28| 34.7 32| 24.5(33.22|33.61

MpnmeyaHue. HAL,.

BasanbTbl chpeaTnyeckoro nsepxeHua 1.01.96r.; 1-9 - o6p. IPE22B, IPE22C, IPE22D, IPE22A, IPE22AR, 97IPES,
[-4753, 1-4737/1, 1-4734.
AHpe3uTo-6asanbTtbl: 10-11 -06p. 1-4727, 1-4759.

Puonutbl: 12 -nemsa -06p. 1-4752A, 13 -menkne okpyrnon opmMbl 0dcvamaHbl B NEM30BON MaTpuue - nyyuonaH - obp. 1-4760,

14 -obeunanaH - 06p. 1-4757, 15 - nem3oBasi kopo4ka Ha 6asanbTe - 00p. 1-4737 , 16 - nem3a - obp. 97IPE2,
17 - obenanaH - obp. 1-4757/A.

npogosmkeHne tabn. 21.0.

236



XumMunyeckumn coctaB nopopg ussepxenHna HOL

Tabnuuya 21.1.

Homep 1] 2 | 3 4 5 6 7 8 9 | 10 | 11 | 12 13 14 15 16 17 18 19 20
Kommonentot |AH-1| -2 | I-1 | AH-7 |97IPE3| I-13 | I-6 | AH-4 | I-4 | I-5 |AH2| -3 |AH-12/1| [-9 | 14753 | 1-10 | @1 | r-1L | 18 |1-4737/1
Sio2 50.48| 51.08| 51.36] 51.80] 51.98| 51.98] 52.00] 52.00| 52.10] 52.20] 52.20| 52.22|  52.28| 52.38] 52.42| 5260 52.70] 52.72] 52.80] 52.88
Tio2 060] 0.88] 089 o070 o073 o058 o080 o080 077 0.78] 0.78] 084 106] o074 o059 ovo| zi1| o082 o074 o072
Al203 20.84] 19.71| 19.43[ 18.70] 18.73| 20.15] 18.90] 18.90| 18.50] 19.00| 19.00] 19.53] 18.90[ 18.37| 19.40] 19.56] 1850] 19.72] 18.76] 18.98
Fe203 2.08] 171 1.99] 1.99] 200 1.80] 275 275 222 213 213 152 124] 237 152 270 226 285 208 187
FeO 477| 7.26] 6.99] 631 765 6.8 6.02] 602 641 648 648 7.43 724] 547 671 546] 6.16] 529 584 658
MnO 0.10] 013 012[ o0.12] o014 o0.16] 006] 006/ 005 006/ 006 0.13 014 015 o012 o016 o004 o016 o017 014
MgO 548 534 510 638 535 b524] 528 528 528 462 462 4.78 494 562 500 464 528 480 562 514
CaO 11.63] 10.12[ 9.94] 1050 1032 10.90] 10.90] 10.90] 11.24] 11.12[ 11.12| 9.74] 10.38] 1056| 10.96] 10.35| 10.68] 10.56] 10.56] 10.03
Na20 221 245 258 246] 2.84] 250] 251] 251 246 251 251 2.40 290 247 236 2571 287 261 252 249
K20 048] 0.69] 084 060 059 055 060] 060 057 056] 056 0.69 069 o084 o048 o084 o043 o084 o084 o062
H20p 000/ 0.00] 003 o014 019 020] 020 004 006/ 006/ 007 0.00 0.0 011  o1o[ 015 o0.16
H20m 0.00
P205 0.14] 017] 013[ o020 014] o012] o020] 020 015 020 020 0.13 009 o022 o015 o015 o015 o015 o008 015
i, 0.71 0.16 0.00 0.00 0.00
SUM 99.52| 99.54| 99.54] 100.06] 100.47| 100.35] 100.22| 100.22| 99.79] 99.72| 99.72| 99.48]  99.86] 99.29] 99.71] 99.93] 100.28] 100.67] 100.17] 99.60
FeO/MgO | L21| 165 L172| 127| 1.76] 1.49] 1.61] 161 159| 1.82| 1.82| 1.84 160] 135 162 170] 155 164 137] 161
Rb 8.0
v 221.0
Ni 26.0 35 15
Cr 81.0 14 8
Co 34 18
Ba 168.0 530 170
Sr 446.0 410 75
Mo 2 1
Pb 3.0 8.2 14
Zn 62.0 49 37
Cu 57.0 24 22
Sc 30.0 10 35
Zr 74.0
Y 15.0
Nb 1.6
Ga 15.0
La 0.0
Ce 140
Th 1.0
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npojoinkerne tadur. 21.1.

Homep 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
Kommnounents! |1-4734/1] T-12 | 1-4727 | T-14 | AH-9 | 1-4759 | AH-10 | AH-11 | AH-6 | T-13 |97IPEL1| 1-4740 | 1-12 | 1-4740/1 | 1-4741/1 | T-14| 1-4743 | AH-3
Sio2 52.93 53.08 53.22 53.86 54.30 55.60 56.40 56.40 57.92 62.06 62.65 64.78] 64.80 65.26 66.66]66.88] 66.96] 67.10
TiO2 0.71 0.80 0.69 1.58 0.68 0.93 0.74 0.67 0.60 1.11 0.752 0.46 0.88 0.50 0.504] 0.46 0.46 0.56
Al203 18.55 19.63 20.32 16.52 16.50 17.95 16.70 17.30 17.25 14.08 15.09 14.26] 16.15 15.40 15.36}16.57] 11.77] 17.40
Fe203 2.68 2.15 1.07 2.58 472 2.38 1.98 2.83 2.98 3.70 1.32 0.42 4.50 4.30] 1.56 1.63 0.89
FeO 7.51 5.29 6.05 9.42 2.38 5.13 5.46 5.72 4.32 461 5.58 1.64 4.85 2.56 2.63] 1.81 1.58 2.50
MnO 0.14 0.15 0.14 0.16 0.05 0.14 0.16 0.07 0.13 0.13 0.142 0.10 0.05 0.10 0.09] 0.13 0.07 0.05
MgO 5.41 4,78 5.09 4.15 2.52 3.22 4.35 4.25 2.40 3.80 1.84 1.08 1.70 0.75 0.74] 0.46 1.20 0.96
CaO 9.88 10.34 9.64 8.19 9.80 6.76 9.20 9.66 6.40 5.84 4.43 3.82 3.60 4.10 4.34] 1.90 3.72 2.86
Na20 2.93 2.65 2.30 3.64 0.24 3.35 3.15 2.37 2.97 3.17 3.94 2.70 3.81 3.15 3.13] 4.68 2.59 5.40
K20 0.69 0.93 0.53 0.69 0.23 1.56 1.13 0.86 1.33 1.15 1.64 1.82 2.07 2.06 1.76] 4.80 2.08 1.57
H20p 0.13 0.26 1.44 0.00 0.00 1.20 0.24 0.26 0.21 0.20
H20m 0.52 0.78
P205 0.135 0.15 0.14 0.29 0.30 0.22 0.22 0.30 0.22 0.13 0.15 0.15 0.17 0.117 0.117) 0.07 0.13 0.10
ILILIL 9.26 0.13 0.25 2.84 7.15 6.68 0.00
SUM 99.99] 100.61] 100.27 99.83] 100.28 99.58] 100.02 99.83] 100.41 99.30 99.91 99.80] 98.76 08.48 99.62]199.53] 99.65] 99.59
FeO'/MgO 1.57 1.61 1.57 2.50 1.87 2.91 1.75 1.77 2.86 1.92 4.84 2.62 3.08 8.81 8.78] 6.99 2.54 3.44

Rb 10 37 54 42

\Y 190 47 49 33

Ni 28 31 7 6 8 6 4

Cr 71 2 3 34 4 1 8

Co 20 4 2

Ba 197 52 595 200 418 364 260

Sr 432 470 217 740 503 7122 290

Mo 0.6 0.5 0.7

Pb 1 4 3 11 8 6 16

Zn 63 70 32 76 58 55 59

Cu 62 72 12 12 4 1 33

Sc 29 55 12 28 8 13 9

Zr 80 206 240 242

Y 15 29 38 36

Nb 1.2 4.8 4 4

Ga 18 17 16 18

La 8 18 30 25

Ce 15 26 57 54

Th 0 4 3 2
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npojoinkeHue Taour. 21.1.

Homep 39 | 40 | 41 | 42 43 44 45 46 47 | 48 | 49 | 50 51 52 53 54 55 56

Komnonents! |I'-11| I'-8 | T'-9 | I'-10| 1-4763 |97IPE8| I'-7 | 1-4741| I'6 | I''5| I'4 | I'-3 -2 | AH-12/2| 1-4737 | T-1 | 97IPE2 |1-4757/1

Sio2 67.68]| 68.64]69.38]69.79] 69.90] 70.00] 70.90] 71.42]71.80|72.00]72.85| 73.54] 74.04 74.50] 75.04] 75.05] 75.45] 75.69

TiO2 0.70] 0.23] 0.63] 0.55 0.52 0.47) 0.45 0.52] 0.23] 0.48] 0.47| 0.24 0.06 0.30 0.20] 0.04 0.14 0.16
Al203 15.52|15.66]14.81] 14.68] 14.16] 14.21] 14.56] 11.97|14.34]12.68]12.81| 14.54] 13.94 13.52 12.50] 13.10] 12.96] 13.21
Fe203 1.80] 1.13] 1.73] 1.03 0.91 3.15] 1.11 1.10] 0.86] 2.19] 1.52| 0.72 0.94 0.35 0.66] 0.44 0.50 0.30
FeO 2.52| 1.89] 2.45| 1.97 2.49 2.36] 1.86 3.66] 1.35] 1.67] 0.78] 1.09 1.44 1.72 1.61] 1.29 1.23 1.32
MnO 0.06] 0.12] 0.06] 0.08 0.06 0.08] 0.06 0.08] 0.14] 0.13] 0.03] 0.01 0.10 0.00 0.08] 0.10 0.05 0.06
MgO 1.68] 0.84] 1.58| 0.92 1.38 0.85] 0.76 1.14] 0.56] 0.88] 1.00] 0.16 0.31 0.24 0.50] 0.25 0.15 0.17
CaO 3.24] 2.14] 2.84] 2.22 3.36 3.63] 1.70 3.64] 2.09] 1.76] 2.20] 1.58 0.76 1.04 1.44] 1.09 1.20 114
Na20 4.00] 3.72] 3.88] 4.85 3.23 3.01] 3.23 2.90] 4.73] 3.35] 3.50| 4.15 4.05 3.60 3.53] 3.72 4.07 454
K20 2.16] 4.80] 2.14] 2.70 2.40 2.02] 4.30 3.46| 3.30] 3.91] 3.60] 3.73 4.08 3.88 3.74] 3.90 3.59 3.36
H20p 0.04] 0.34] 0.00] 0.16 0.08 0.23] 0.27] 0.34] 0.10 0.34 0.21 0.29

H20m 0.22

P205 0.12] 0.07] 0.15] 0.12 0.14] 0.113] 0.07 0.20] 0.06 0.03 0.07 0.06 0.06f 0.06] 0.034] 0.037
ILILII. 0.98 0.81 0.32

SUM 99.52]99.58] 99.65]99.07] 99.75] 99.84| 99.08| 100.09]99.69]99.32]99.10] 99.89] 100.13] 100.23] 99.68] 99.33] 99.37] 100.16

FeO'/MgO 2.46] 3.46] 2.54] 3.15 2.40 6.11] 3.76 4.08] 3.79] 4.14] 2.15| 10.86] 7.37 8.48 4.41] 6.74] 11.20 9.35

Rb 41.0 59 52
\% 44.0 10 1
Ni 7.2 8.0 14 7 6
Cr 4 6.0 8 0 0
Co 2 2
Ba 760 497.0 170 673 675
Sr 2001 271.0 75 131 107
Mo 0.7 0.8
Pb 10.8 10.0 14 10 6
Zn 63 50.0 37 25 30
Cu 9.2 12.0 22 19 4
Sc 6.5 15.0 4 4 5
Zr 208.0 130 129
Y 32.0 26 25
Nb 5.4 4.6 4.2
Ga 21.0 11 13
La 17.0 35 13
Ce 60.0 24 27
Th 1.0 2 3
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IMpumeuanue. Taéa. 21.1. 1 — Bysikanuueckas 6omOa (B. 0.), rurarrokia3ossiit 6asanst (I11.6.) (Mypasses u ap., 1997); 2 — B. 0., [11. b. (I'pu0,
1997); 3 - B.0., IT11. B. (I'pu6, 1997); 4 — Byakanuveckuii nuiak (B.ut.), Iln. b. (MypasbeB u. ap., 1997); 5 — B.6., [11.b. (BaHOB); 6 — BKIIOUEHHS
[Tn.b. B B. 6. puosnmroBoro coctara (I'pud, 1997); 7 — B.6., [Tn.b. (I'puo6, 1997); 8 — B.6., [l1.b. (Mypasses, 1997); 9 — B.u1. (Mypasses, 1997);

10 - 8.6., ITn.b. (I'pu6, 1997); 11 — B.6., [Tn. b.(MypaBses, 1997); 12 — B.6., [Tn.b. (I'pu6, 1997); 13 - B.6., I1n.b. (Mypasses, 1997); 14 — B.u1., IT1.B.
(T'pu6, 1997); 15 - B.6., I1n. b. (MBanos); 16 — B.6., [Tn.b. (I'puo6, 1997); 17 — 8.0., [1n.b. (Pemoros, 1997); 18 — B.6., ITn. B.(I'puod, 1997); 19 — B.101.,
ITn. B. (I'pu6, 1997); 20 — 8.6. [1n. b. (MBanoB); 21 — B.6., [111. b.; 22 — B.111., ABYMHUPOKCEHOBBIN aHme3uTo-60a3ansT (2PX A-B) (I'pu6, 1997); 23 - 8.6.,
2PX A-b (UBanoB); 24 — B.0., 2PX A-b, Bxirouenue B 6oMOe anae3utroBoro cocrara (I'pud, 1997); 25 — usmenennas nopoaa (Mypasbes u ap., 1997);
26 — B. 0., 2PX A-b (MBanoB); 27 — Bynkanudeckuii menen (B.1m.) 2PX A-b (Mypagses u mp., 1997); 28 — B.1i1., 2PX A-b (MypaBbeB u ap., 1997);

29 — B. 1. HavaJa U3BEPKEHUsI, ABYNHpoKceHOBbIN anne3ut (2PX A); 30 — B.0., enTpanbHas yacts, 2PX A (['pu6, 1997); 31 — usMeHeHHast mopoja ¢
sepaamu Amph. (MBanoB); 32 — ananor 31 (MBanog); 33 — B.6. (Ne 30) Buemuss yacth (I'pub, 1997); 34 — ananor Ne 32 (MBanoB); 35 — anamor Ne 35
(MBanoB); 36 - gauut (I'pud, 1997); 37 — ananor Ne 32 (MBanoB); 38 — ananor Ne 37 (Mypasbes u ap., 1997); 39 — B.6., nauutsr (I'pu6, 1997);

40 — anaynor Ne 39; 41 — anamor Ne 40 (I'pu6, 1997); 42 — anamor Ne 41 (I'pu6, 1997); 43 — usmenennas nopoxaa (Msanos); 44 — ananor Ne 43
(UBanoB); 45 — B.6., puonut (I'pud, 1997); 46 — HHTEHCHBHO M3MEHEHHAs MOPOa, pruoiuToBoro cocraa (MBaHoB); 47 — B.6., puonut (I'pud, 1997);
48 — .., puonur (I'pu6, 1997); 49 — B.6., puonutr (I'pu6, 1997); 50 — B.1., puonur (I'pud, 1997); 51 — B.6., puonut (I'pub, 1997); 52 — puonur,
HeHTpaibHas yactb (MypasbeB u ap., 1997); 53 — B.0., nem3oBas kopka, puonuT (MBanoB); 54 — B.6. ananor Ne 53 (I'pu6, 1997); 55 — B.0., oOcuanan
(MBanoB); 56 — ananor Ne 55.

12 i O 6basanbThbl
11 + X OaHge3nTo-6a3anbThl
10 + A aHOes3nTbl
9+ + gaunTbl
X
8+ >§< X puonuto-gauuTbl
% 741 4+ >K>K X puonutbl
=
3
@]
(¢}]
(I

| SiO2

O 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82

Puc. 21.1 CuctemaTtuka nopog B. HOL| n ange3ntos nssepxenusi B.Kapbimcknii 1966r.
Ha gnarpamme FeO*/MgO-SiO,
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CpeaoHMn xumMmnyeckumn coctaBa masepxeHmsa HOL

Homep cpexHee | cpennee [ cpeaHee [ cpennee | cpennee | cpennee
B A-B A i\ P-J1 p
KomMnoHeH| m=21 n=7 n=3 n=9 n=3 n=13
Tbl
Sio2 52.15 54.69 | 60.88 | 66.53 | 69.69 | 73.25
TiO2 0.78 0.87 0.82 0.53 0.57 0.29
AlI203 19.15 17.85 | 1547 | 1534 | 1455 | 1341
Fe203 2.10 251 291 1.25 1.22 0.99
FeO 6.39 5.64 4.84 2.44 2.30 1.64
MnO 0.12 0.12 0.13 0.09 0.07 0.07
MgO 5.20 4.05 2.68 1.05 1.29 0.54
CaO 10.59 9.08 5.56 3.30 2.81 1.79
Na20 2.56 2.53 3.36 3.69 3.99 3.72
K20 0.65 0.85 1.37 2.57 241 3.61
H20p 0.09 0.37 0.72 0.21 0.08 0.23
H20m 0.00 0.65 0.22
P205 0.16 0.23 0.17 0.12 0.14 0.07
ILILIL 0.17 321 2.84 4.61 0.98 0.57
SUM 99.76 | 100.06 | 98.64 | 98.42 | 99.49 | 99.37
FeO'/MgO 1.57 2.00 2.60 3.51 2.69 5.73
Rb 9.00 37.00 | 48.00 50.67
\% 205.50 47.00 | 41.00 18.33

Homep cpeaHee | cpelaHee | cpeaHee | cpeaHee | cpemHee | cpexHee
b A-B A i\ P-J1 P
KomMnoHe n=21 n=7 n=3 n=9 n=3 n=13
HTbI
Ni 26.00 31.00 7.00 6.00 7.20 8.75
Cr 43.50 2.00 3.00 11.75 4.00 3.50
Co 17.90 20.00 3.00 2.00 2.00
Ba 266.25 52.00 595.00 | 310.50 [ 760.00 | 503.75
Sr 340.75 470.00 | 217.00 | 563.75 | 200.00 | 146.00
Mo 1.50 0.60 0.60 0.70 0.80
Pb 6.55 4.00 3.00 10.25 10.80 10.00
Zn 52.75 70.00 32.00 62.00 63.00 35.50
Cu 41.25 72.00 12.00 12.50 9.20 14.25
Sc 26.00 5.50 12.00 14.50 6.50 7.00
zr 77.00 206.00 | 241.00 155.67
Y 15.00 29.00 37.00 27.67
Nb 1.40 4.80 4.00 4.73
Ga 16.50 17.00 17.00 15.00
La 4.00 18.00 27.50 21.67
Ce 14.50 26.00 55.50 37.00
Th 0.50 4.00 2.50 2.00

Tabnuua 21.2.
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KceHonntel H 3 U

KomMnoHeHTbI 1 2 3 4 5 6 7
\Y, 96 43 59 47 60
Cr 17 64 6 25 5 3 7.8
Co 134 6.5 6.59
Ni 10 19 6 60 4 7 16
Pb 4.56 10 10 11 5.7] 5.38
Mo 0.8 4 2
Zn 48 40 40 20 33 32 20
Cu 16 14 13] 121 12 15
Ta 0.25] 0.48] 0.33 0.6] 0.35 0.3] o0.12
Zr 164] 110F 208 310| 31.84{ 206] 170
Ga 17 16 16 17
Nb 2.81 3.76 48| 3.28
Hf 4.78] 4.19] 5.95 5.3] 6.33] 5.43 5.6
Th 2.27] 352 244 28] 2.66 25| 354
U 1.23] 3.28 1.3 1.6] 1.38 14 2.1
Y 22.14 32.16 421 26.7
La 13.07| 11.8] 13.92] 10.5] 13.46] 12.64] 14.9
Ce 28.19] 24.9] 29.88] 22.9] 29.69] 27.27] 31.9

KoMnoHeHTbI 1 2 3 4 5 6 7
SiO2 64.88] 66.98] 68.68] 69.74| 70.10| 70.13] 71.22
TiO, 0.54] 0.39] 0.51) 0.34] 0.48] 0.46] 0.35
Al;03 15.60] 14.84] 15.24] 14.42] 14.36| 14.77] 12.95
Fe»03 1.85 1.45 1.68
FeO 438 2.62| 3.57| 2.25| 3.37] 3.30] 2.19
MnO 0.09] 0.05] 0.071] 0.04| 0.068] 0.064] 0.06
MgO 1.83] 2.08] 0.93] 1.16] 0.97| 0.93] 1.24
CaO 450 4.26] 3.22| 3.41] 2093 2.78] 2.89
Na,O 3.77] 3.64] 4.70) 4.17| 4.40] 4.44] 3.75
K20 2.32] 2.45| 2.32] 2.80| 257 2.60] 2.73
P20s 0.13] 0.14] 0.123] 0.09] 0.10] 0.093] 0.16
n.n.n. 0.28 0.22
SUM 98.04] 99.67] 99.36] 99.87| 99.35| 99.57] 99.52

FeO'/MgO 2.39] 2.06] 3.84] 3.06] 3.47] 3.55] 2.99
Rb 34.4] 31.1] 28.1) 26.6] 38.7] 359 26.5
Cs 0.44] 0.18 1] 142 1] 1.23] 2.03
Ba 392| 435] 488] 525 5501 557] 705
Sr 300 355| 245| 285 244] 205] 225
Sc 13.2] 12.6] 12.8 9.8 11] 10.1] 10.2

MpumeyaHue. 1 - ToHanuT, 06p. 1-4758/A;
2-3 - nnarnorpaHuTbl Menko3epHucTble, obp. 1-4758,
I-4756;4 -7 - nnarnorpaHnTbl KPYNHO3EPHUCTLIE,

06p. 1-4761, 1-4761/A, 97IPE7, 1-4755.

Tabnuua 21.3.
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Tabnuua 21.4.

XNUMMYECKMIA COCTaB KCEHOMNNTOB MPOLLUSIbIX U3BEPXKEHUI B Kanbaepe B. AH

Homep 1 2 3 4 5 6 7 8 9 10 11 12 13
Oopazen
\ 768 737 770 695 1010 694 | 769 766 739 736 765 |125/1] 1015
KomMnoHeHTbI
S102 61.04] 63.64 66.55] 66.66 68.95] 69.22] 69.36 70.78 72.36 72.90 73.20] 73.30 73.34
TIO2 1.31] 0.92 0.51] 0.84 0.55] 0.80] 0.80 0.42 0.63 0.47 1.20] 0.01 0.46
AL203 16.80] 14.48 17.56] 15.24 14.78] 15.33] 15.34 14.26 13.65 12.77 12.47] 12.50 14.29
FE203 2.51] 3.65 5.18] 2.27 454 1.22] 177 3.30 6.04 1.69 1.27] 164 3.56
FEO 259 1.29 1.46 1.32] 1.46 1.55 0.81] 1.12
MNO 0.27] 0.18 0.15 0.15] 0.09 0.11 0.10] 0.10
MGO 2.54] 1.47 1.52] 153 1.50] 0.92] 1.17 1.13 0.67 1.88 0.83] 0.26 1.07
CAO 5.40] 4.28 4.35] 3.90 3.26] 2.82] 3.00 3.52 0.31 3.10 168] 181 2.54
NA20 4.35] 3.20 4.36] 4.61 4.15] 4.61] 3.03 4.22 2.47 3.12 4.28] 4.93 3.98
K20 240 1.22 2.36] 2.27 2.10] 2.55] 1.40 2.69 3.68 2.50 3.86] 2.85 2.59
H20P 0.63] 2.63 0.61 0.14 1.00
H20M 2.23 0.18 0.10] 0.30] 1.66 0.13 0.35 0.28] 0.08
P205 0.32| 0.15 0.20 0.83] 0.20] 0.10 0.07
ILILII. 0.30 0.39 0.43 0.61 0.07 0.02 0.50
SUM 100.16] 99.34] 102.69] 99.92] 100.76] 99.58] 99.57] 100.75] 100.55| 100.51] 100.00] 99.67| 101.83

243



CopepxaHue P33 B rpaHUTONAHBLIX KCEHONMUTAX, UAMEHEHHbIX Nopoaax, fnaBax, nemsax,
o6cnpmnarHoB HAOLU u aHpge3suToB B. KapbiMckun (r/T)

Ne Ne nopoaa SiO, | La Ce Pr Nd | Sm| Eu | Gd | Tb | Dy Ho Er | Tm | Yb | Lu Y
n.n. | o6pasuya
H3L
KceHonuTbl
1 |I-4758/A |ToHanut 64.88| 13.07| 28.19| 3.57| 15.68| 4.02| 0.89| 3.65| 0.62( 3.93 0.8| 2.31| 0.34| 2.18| 0.36| 22.14
2 |1-4758 nnarnorpaHnT, m/3 66.98| 11.80| 24.90| 3.13| 13.70| 3.80| 1.29| 4.71] 0.68| 3.99] 0.81| 2.18| 0.31| 1.58| 0.25
3 |1 -4756/A |----- Moo 68.68| 13.92| 29.88| 3.87| 17.34| 4.86| 1.2| 4.81| 0.84| 5.37| 1.17| 3.44| 0.54| 3.34| 0.56| 32.16
4 |1-4761 nnarvuorpaHuTt, k/3 69.74| 10.05| 22.90| 3.01| 13.20| 3.86| 0.95| 5.15| 0.79| 4.60| 1.04| 2.77| 0.43| 2.19| 0.38
5 |I-4761/A |----- Moo 70.10( 13.46| 29.69| 3.9| 17.4| 4.7| 1.08| 4.59| 0.82| 5.33| 1.15| 3.26| 0.52| 3.23| 0.53| 31.84
6 |97IPE7 |----- Mo 70.13| 12.64| 27.27| 3.41| 14.93| 4.02 1] 3.96| 0.67| 4.38| 0.092| 2.74| 0.43| 2.8| 0.46| 26.70
7 |1-4755  |--—--- Moo 71.22| 14.90| 31.90| 3.95| 17.10| 4.77| 1.15| 6.16| 0.92| 5.39| 1.21| 3.35| 0.48| 2.64| 0.43
M3meHeHble nopoabl
8 |1-4740 MeTacomart.nauuT 64.78| 17.20| 37.10| 5.02| 23.00| 7.17| 1.45| 8.85| 1.27| 7.00| 1.44| 3.87| 0.52| 2.73| 0.42
9 |I-4740/A |----- Moo 65.26| 15.58| 34.59| 4.52| 20.93| 5.69| 1.36| 5.43| 0.93| 5.84| 1.26| 3.55| 0.53| 3.43| 0.56| 33.82
10 |l -4741/A |----- Moo 66.66| 15.59| 34.83| 4.73| 21.5| 5.78| 1.49| 5.66| 0.97 6] 1.27| 3.59| 0.54| 3.35| 0.54| 34.58
11 |1-4743  |----- Meeeee 66.96| 16.50| 37.20| 4.85| 21.70| 6.19| 1.63| 8.00| 1.21| 7.23| 1.61| 4.50| 0.64| 3.70| 0.59
12 |1 -4763 MeTacomar.puonuT 69.90( 16.70| 36.70| 4.55| 20.00| 5.54| 1.44| 6.40| 0.97| 5.61| 1.26| 3.35| 0.51| 2.78| 0.46
13 |1-4741  |----- Moo 71.42| 17.80| 38.30| 4.80| 20.70| 5.69| 0.16| 6.40| 0.90| 4.98| 1.08| 2.73| 0.39| 1.80| 0.30
BasanbTbl, aHAe3uTo-6a3anbThbl
14 |1-4734 ONVBUH-NNAarnoknasoBble 52.04| 5.61| 13.50| 1.93| 8.80| 2.74| 0.62| 3.78| 0.54| 2.97| 0.63| 1.67| 0.23| 1.22| 0.19
6as3anbThl
15 |I-4753  |[----- Moo 52.42| 5.27| 12.40| 1.68| 7.58| 2.31| 0.53| 3.01| 0.45| 2.59| 0.53| 1.41| 0.20| 1.09| 0.17
16 |I-4734/A |----- Moo 52.93| 5.61| 12.93] 1.81| 8.96| 2.55| 0.93| 2.92| 0.48| 3.07| 0.64| 1.72| 0.26| 1.53| 0.25| 16.06
17 |1-4727 nnarvokrnasoBble aHge3uTo-| 53.22| 5.28| 4.38( 0.89( 6.22( 2.72( 0.90| 3.86| 0.56| 3.09] 0.67| 1.80| 0.26] 1.34| 0.22
6as3anbThl
18 |I-4759  |[----- Meeee 55.6| 7.54| 16.90| 2.28| 10.30| 3.08| 1.08| 4.30| 0.63| 3.60| 0.76| 2.05| 0.30| 1.60| 0.26
Mem3bl, o6cuanaHbi
19 |1 -4760 nyuuonaH 73.84| 16.60| 34.70( 4.06| 17.30| 4.54| 0.80| 5.40| 0.82| 4.90| 1.11| 3.03] 0.46| 2.52| 0.43
20 |I-4757 obcuamaH 74.00( 15.60| 32.70| 3.83| 15.20| 4.16| 0.54| 5.72| 0.87| 5.20| 1.20| 3.42| 0.50| 2.79| 0.47
21 |I-4737 nemsa 75.04| 10.50| 24.50| 3.32| 14.90| 4.57| 0.94| 6.02| 0.89| 5.02| 1.12| 2.99| 0.44| 2.21| 0.37
22 |1-4757/A |obcuanaH 75.69| 15.87| 33.61| 4.02| 16.83| 3.95| 0.67| 3.87| 0.65( 4.28 0.9] 2.71| 0.44( 2.83| 0.47| 26.79

MpumeyaHue. AHanu3bl BbinosfiHeHHbI B FTEEOXU PAH, HeMTPOHHO-aKTUBALMOHHLIM MEeTOA0M.
Ananutuku - I''M.Konecos, [.10.CanoXHUKOB.

Tabnuua 21.5.
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npodorkeHne tabn. 21.5.

Ne Ne nopoaa SiO, | La Ce Pr Nd | Sm| Eu | Gd | Tb | Dy Ho Er | Tm | Yb | Lu Y
n.n. | o6pasuya

AHpe3uTtbl B.KapbIMCKumn

27 |1-4726 OBYNMUPOKCEHOBbIE 60.84| 8.48| 20.50| 2.98| 14.40( 4.67| 0.45| 5.80| 0.80| 4.48| 0.90| 2.27( 0.32| 1.59( 0.24
aHaesuThbl
28 |1-4752 |- Hemmeen 61.92| 12.80( 28.20] 3.65| 15.90| 4.68| 0.82| 6.00| 0.88] 4.97] 1.10{ 2.92] 0.43| 2.12| 0.36
29 |I-4752/A |----- e 62.51| 11.3] 25.59| 3.5| 16.43| 4.74| 1.42| 4.87] 0.82| 5.19] 1.09| 3.06| 0.46| 2.87| 0.46| 29.68
KoHyc JlarepHbin
30 |603 ABYNVPOKCEHOBbIE 54.58 | 13.80| 29.10( 3.50( 14.60| 4.01| 0.36| 5.45| 0.82( 4.80| 1.09| 2.97| 0.44| 2.39 0.40

aHae3nTo-6asanbThbi

CoaepxaHue HEKOTOPbIX MUKPO3NIEMEHTOB B IPaHUTOUAHbIX KCEHONMUTaX, UBMEHEHHbIX nopoaax, Tabnuua 21.6.
naeax, nemsax,

nNs 06;:‘:3ua nopopa SiO2 | Rb Sr Cs Ba Sc \% Cr Co | Cu Zn As Se obcuamaHax t|3|.|, W naBax
B. Kapbimckum (r/T).

12 | 1-4741 oo | 71.42| 6.88] 130.00] M@} 155.00| 11.50| | 59.01] 13.10| | | 31.50 2.20

I I I I I KEEHOHthI I I I I I I I I

1 |!-4758/A[ToHanuT 64.88| 34.40| 300.00| 0.44| 392.00 13.20| 96.00| 17.00 16.00| 48.00

2 | 1-4758 |nnarvorpaHut, M/3 66.98| 31.10] 355.00| 0.18| 435.00( 12.60 64.00( 13.40 40.00| 20.90| 1.02

N [ e — 68.68| 28.10| 245.00( 1.02| 478.00[12.80| 43.00]  6.00| 16.10| 14 og| 40.00| 8.19| 0.47

4 | 1-4761 [nnarviorpanurT, k/3 69.74| 26.60| 285.00/ 1.42| 525.00 9.81 2.56| 6.53 20.00( 17.80| 1.60

5 |l -476L/A[----"--- 70.10| 38.70| 244.00{ 1.07| 550.00|12.10| 59.00 5.00 8.00/ 33.00

6 | 97IPE7 [---eeeev 70,13/ 35.90| 205.00( 1.23| 557.00(10.10] 47.00]  3.00 12,00 32.00

7 | 1-4755 [-rteeeee- 71.22| 26.50| 225.00/ 2.03| 705.00| 10.20 78.00, 6.59 20.00, 9.57| 1.40

M3meHeHHble nopoabl

g | 1-4740 |metacomart.naunt 64.78| 39.40| 705.00| 24.00| 425.00|12.10 2.24/ 3.90 60.00, 4.78 0.70

9 |1-4740/A[ -—-teeeeee 65.26| 45.00| 460.00( 23.74| 365.00| 9.60| 49 ol  4.00 4.00 58.00

10 |1 -4741/A} " 66.66| 35.50| 697.00( 31.52| 349.00| 10.40| 33.00 1.00 1.00| 55.00

11 | 114743 [-motteeees 66.96| 10.60| 175.00| 30.30| 795.00| 12.40 17.90| 6.20 11.80] 1.06

12 | 1-4763 |metacomar.puonut 69.90| 28.00| 110.00| 1.92| 515.00| 10.30 23.20| 3.25 50.00| 11.60| 0.95
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Ne

Ne

nopopa SiO, | Rb Sr Cs Ba Sc \Y Cr Co Cu zn As Se
n.n. |o6pasua
BbazaabTel, aHae3uTO0-0232IbTHI
14 1-4734 |onuBuMH-Nnarnoknasosble | 52.04| 6.15] 270.00 0.15] 68.00(31.60 8.81] 29.10 2.00{ 27.90| 0.25
0asanbThl
15 | 1-4753 [ Meeeeee 52 42| 5.82| 410.00] 0.95| 275.00(29.60 15.80| 26.30 26.80| 0.70
16 |1-4734/A [ fomneee 52.93| 9.10| 437.00| 0.39| 178.00] 30.20| 190.00 71.00 62.00/ 63.00
17 | 1-4727 |nnarnoknasoBble 53.22| 8.67| 565.00| 0.40[ 295.00| 26.40 19.80| 18.60 80.00| 9.67| 0.26
aHae3nTo-0as3anbThl
18 | 1-a759 [~ L 556 5.58| 220.00 1.47| 160.0028.00 19.10| 13.50 104.00 1.13
IleMm3LI, 00CHIHAHDI
19 | 1-4760 |myuuonan 73.84| 41.60] 91.00 1.96/ 590.00| 4.40 18.80| 2.45 40.00| 2.67| 1.80
20 | 1-4757 |oBcuaman 74.00/ 25.50| 80.00| 1.01] 535.00, 3.96 61.27| 3.53 26.60| 0.84
21 | 1-4737 |nemsa 75 04 36.30] 220.00| 2.00| 680.00| 4.83 38.40, 2.51 40.00| 13.40| 2.80
22 | 1-4757/A |obcngnaH 75.69| 50.00, 108.00] 1.76| 653.00 3.70| 1.00 0.00 4.00 30.00
AHpe3nTtbl B. KapbiMckui
27 | 1-4726 |nBYNUPOKCEHOBbIE 60.84| 13.69| 97.00| 0.55| 150.00| 20.70 27.39| 13.00 6.88| 1.51
aHOe3nThl
28 | 14752 |- 62.54/ 26.00] 98.00 0.13] 350.00| 11.80 91.08| 10.10 31.70| 1.41
29 |[1-4752/A | 7 femees 62.15| 20.80| 358.00{ 0.92| 377.00| 21.00| 123.00 9.00| 26.00[ 77.00
Konyc Jlarepusbii
30 603 |OBYNMpOKCEHOBbIE 54.58| 14.40, 25.00] 3.39| 120.00| 22.20 33.80| 35.20 1.20

aHae3nTo-0asanbT

Mpumeuanue. Au* B Mr/T. AHanu3sl BeinoiHeHHbI B TEOXU PAH,
Ananutuku - I''M.Kouaecos, J[.FO.CanokHNKOB.

HeﬁTpOHHO-aKTHBaHHOHHbIM METOA0M.

npogosmkeHne Tabn. 21.6.
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Ne

Ne n.n. o6pasuia nopoaa Au* Zr Nb Ga Hf Ta Pb Th U Br
H3L,
KceHonuTtbl
1 | -4758/A | ToHaAnNUT 164.00 | 3.00 | 17.00 | 4.78 | 0.25 456 | 2.27 | 1.23
2 | -4758 nnarnorpaHnT, m/3 110.00 419 0.12 3.52 | 3.28 | 0.20
3 | -4756/A | "-----"-—---- 0.08 | 208.00 | 4.90 | 16.00 | 5.95 | 0.33 | 10.08 | 2.44 | 1.30 | 0.29
4 |1-4761 0.03 | 310.00 5.34 | 0.60 2.80 | 1.60 | 0.41
5 | -4761/A 211.00 | 4.80 | 16.00 | 6.33 | 0.35 5.70 | 2.66 | 1.38
6 97IPE7 206.00 | 3.28 | 17.00 | 5.43 | 0.30 5.38 | 2.50 | 1.40
7 | -4755 0.02 | 170.00 563 | 0.12 3.54 | 2.10 | 0.14
M3MeHeHHble nopoAabl
8 | -4740 0.02 | 400.00 7.26 | 0.63 3.00 | 0.84 | 0.26
9 | -4740/A 240.00 | 4.00 | 16.00 | 6.01 | 0.30 9.14 | 2.23 | 1.33
10 | -4741/A | "-----"---—-- 242.00 | 4.00 | 18.00 | 6.16 | 0.30 891 | 2.17 | 1.29
11 1-4743 et 0.040 20.00 6.49 | 0.93 211 | 2.13 | 0.22
12 1-4763 MeTacomaT.pnonuT 0.037 | 125.00 6.09 2.68 | 0.54 | 0.45
13 | -4741 T 0.04 25.00 5.01 | 0.30 2.37 | 0.86 | 0.16
BasanbTbl, aHAE3UTO-6a3anbThbl
14 1-4734 ONUBUH- 255.00 1.47 0.63 | 1.82 | 0.48
nnarvoknasosble
0asanbThl
15 1-4753 e 0.05 41.00 1.51 0.71 | 2.00 | 0.01
16 1-4734/A | "-----"----- 80.00 | 1.20 1.86 | 0.11 285 | 0.56 | 0.34
17 1-4727 [narnokna3soBble 0.10 65.00 3.24 | 1.35 0.70 | 0.61 | 0.50
aHae3nTo-6asanbThl
18 1-4759 et 0.075 | 120.00 0.75 | 0.38 0.45 | 1.10 | 0.29
Mem3bl, o6cuanaHbi
19 |1 -4760 nyuyonaH 15.00 4,61 | 0.48 4,36 | 1.48 | 0.43
20 1-4757 obcuamaH 30.00 5.35| 0.23 3.33 | 4.89 | 0.09
21 1-4737 nemsa 0.02 21.00 438 | 0.35 3.72 | 1.61 | 0.23
22 1-4757/A | obcuamaH 129.00 | 4.20 | 13.00 | 4.31 | 0.38 9.42 | 2.97 | 1.81
AHpe3uTbl B. KapbiMckum
27 I-4726 OBYMUPOKCEHOBbIE 94.00 1.86 | 0.23 1.48 | 0.80 | 0.43
aHOe3unTbl 0
28 1-4752 e 0.018 65.00 6.28 | 0.23 2.40 | 1.94 | 0.27
29 1-4752/A | "-----"-m--- 144.00 | 4.60 | 16.00 | 3.70 | 0.24 546 | 1.26 | 0.80
KoHyc JlarepHbin
30 603 OBYNUPOKCEHOBLIE 55.00 355 | 0.14 1.87 | 1.07 | 0.16

aHae3nTo-0asanbT

npogosmkeHne tabn. 21.6.
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CocTaB nopoaoo6pa3yrolmnx MMHepPanoB B KCEHONUTaX U3BepXKeHus Tabrvua 21.7.

KoMnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Si 65.14] 61.56| 56.53] 62.10] 67.54] 66.17| 4851 55.59] 55.39] 63.15 66.04 67.08 66.51 62.24 67.42| 61.55 39.77] 38.32] 50.81] 53.35
Ti 003 0.03 0.01] 0.000 0.000 0.00 0.01 0.027 0.03 0.01 0.000 0.000 0.05 0.05 0.04 0.05 4.26 449 1.28 0.77
Al 18.48] 24.80] 28.29] 24.82 19.40, 21.99 32.55 28.75 27.86] 23.68 18.79] 19.69 19.41 23.79 22.15 24.64] 13.18 12.84 6.02] 3.37
Fe 0.00 0.06 041 0.23 0.21) 0.16f 0.75 0.700 0.27) 0.18 0.1/ 0.29 0.077 0.100 0.000 0.11 13.89 14.56] 14.93 11.84
Cr 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00 0.00 0.00 0.00 0.000 0.000 0.00
Mg 0.000 0.000 0.05 0.04f 0.02 0.02 0.01 0.020 0.00 0.00 0.000 0.04 0.00 0.000 0.000 0.01] 16.53 14.200 13.72] 17.53
Ca 0.03 6.88 10.12] 596 0.200 2.89 15.25 10.04] 954 438 0.04 145 034 537 251 559 0.10 0.02] 11.55 10.79
Na 0.65 6.18) 4.20f 5.95 419 6.11] 2.65 5.05 547 699 369 524 527 6.060 559 814 0.14 0.21] 130 1.01
K 15.18 046 0.21] 0.52 9.58 133 008 027 021 0.78 1163 420 884 160 187, 0.83 840 1059 048 0.27
Mn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.00 0.09 0.16/ 0.53 0.63
Ni 0.00 0.000 0.000 0.000 0.000 0.000 0.03 0.04 0.00 002 002 0.02 0.000 0.000 0.000 0.00 0.00 0.04, 0.000 0.00
Zn 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00 0.00 0.00 0.000 0.00f 0.00
SUM 99.51] 99.97] 99.82] 99.62| 101.14] 98.67] 99.84] 100.48| 98.77] 99.19] 100.37] 98.01 100.49] 99.21] 99.58| 100.92| 96.36] 95.43] 100.62| 99.56
n 2 5 5 3 4 6 4 2 1 2 2 4 7 7 3 2 4 7 2 5
IIpumeuanue.
I- monanum o6p. 1-4758; ll-mmarnorpanuT MeaKo3epHUCTHIH, 06p. 1-4756, 1l1- epanoouopum.obp. 1-4730/1. 1V -nracuoepanum kpynunoszeprucmolii
o0p. 1-4761.

Inaruoxaa3ssl u KIIII. Crekino: | - 1-canuaun, 2 -anne3us. |: 3 -nabpanop, 4 -anne3uH, S-caHuauH, 6-CTEKIIO.
I11: 7-6utoBHuT,8-nabpanop, 9-anaesun,10-onuroknas, 11-canunun, 12-crekno.lV: 13-canuaun, 14-annesun, 15- anaprokias, 16 -onuroknas.
Buotursl. Il: 17-6uortut, I1l: 18-6notur.

Iupoxcenst: |: 19-asrurt, Il: 20- cyokansiessiii aprut, |11 21- runepcren, 22- asrur, |V: 23-runepcereH, 24- cyOKalbleBbIi aBTUT.

PoroBbie oomanku. |1: 25-marae3nansuas por.oom., I1: 26-tpemonur, 27-tpemoinur, 28-marne3unanbhas por.oom., 1V: 29, 30-por.oom.
Snupor. |: 31-snunor.

Marnerutsl, WiIbMeHHUTHI. | 32-maruetur, |1: 33-maraerur. 34-mwismenur, |11 35-mnsmennr, 36-turano-margerur, |V: 37- THTAaHO-MarHETHT,

38- uibMeHuUr.
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MPOJIOJDKEHHE Tal. 21.7.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
KoMmmnoHeHTbI
Si 3.0062| 2.7243] 2.5326| 2.7479 3.0023 2.2276| 2.4914| 2.5182) 2.8018| 2.9936| 2.2544) 2.9797| 2.7763| 2.9415| 2.7166| 1.5786] 5.7508 1.8876| 1.9624
Ti 0.0009| 0.0011| 0.0003| 0.0000| 0.0001 0.0004]| 0.0008| 0.0011| 0.0005 0.0000| 0.0000| 0.0016| 0.0018| 0.0012| 0.0017 0.1271] 0.5069 0.0357| 0.0214
Al 1.0054| 1.2944] 1.4939| 1.2942] 1.0163 1.7618| 1.5184] 1.4928| 1.2381] 1.0039| 0.7785 1.0248| 1.2506| 1.1390| 1.2819 0.6164] 1.9859 0.2637| 0.1462
Fe 0.0000] 0.0012] 0.0154| 0.0085| 0.0077 0.0289| 0.0262] 0.0104] 0.0066| 0.0059| 0.0081] 0.0027| 0.0036| 0.0000] 0.0042] 0.4610] 1.5441] 0.4639 0.3644
Cr 0.0000[ 0.0000] 0.0000; 0.0000 0.0000 0.0000] 0.0000] 0.0000] 0.0000; 0.0000] 0.0000 0.0000] 0.0000] 0.0000] 0.0000; 0.0000] 0.0000] 0.0000] 0.0000,
Mg 0.0000| 0.0000] 0.0037| 0.0023| 0.0011 0.0007| 0.0010[ 0.0000] 0.0000 0.0000] 0.0019 0.0000| 0.0001] 0.0000] 0.0003 0.9779 3.1776| 0.7595 0.9609
Ca 0.0015| 0.3268] 0.4859| 0.2824| 0.0095| 0.7505| 0.4821| 0.4646| 0.2084| 0.0018| 0.0517| 0.0161] 0.2567| 0.1173| 0.2642) 0.0043] 0.0000, 0.4598) 0.4253
Na 0.0582| 0.5304] 0.3650| 0.5101| 0.3615 0.2360] 0.4391] 0.4819) 0.6013| 0.3243] 0.3386) 0.4578| 0.5242| 0.4733] 0.6970] 0.0104| 0.0606| 0.0936) 0.0723
K 0.8939| 0.0260] 0.0118| 0.0292 0.5433 0.0047| 0.0156] 0.0124] 0.0441] 0.6726] 0.1830 0.5055| 0.0911] 0.1041| 0.0469| 0.4254| 2.0265| 0.0226| 0.0129
Mn 0.0000] 0.0000 0.0000 0.0000| 0.0000] 0.0000| 0.0000[ 0.0000] 0.0000] 0.0000] 0.0000| 0.0000| 0.0000| 0.0000] 0.0000 0.0029] 0.0200, 0.0165) 0.0198
Ni 0.0000| 0.0000] 0.0000] 0.0000| 0.0001 0.0009| 0.0013| 0.0000] 0.0006| 0.0007| 0.0004] 0.0000| 0.0000; 0.0000[ 0.0000, 0.0000] 0.0044| 0.0000 0.0000
Zn 0.0000] 0.0000] 0.0000; 0.0000] 0.0000 0.0000] 0.0000] 0.0000] 0.0000; 0.0000] 0.0000 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.00001 0.0000
H20 2.0000 4.0029
SUM 4.9661| 4.9042] 4.9086| 4.8746| 4.9419 5.0115] 4.9759 4.9814] 4.9014| 5.0028 3.6166| 4.9882| 4.9044] 4.7764] 5.0128 4.204]| 17.0768| 8.0058 3.9856
F/IFM 0| 59.96| 80.76] 78.47| 87.94 0 97.71] 96.18 99.99] 99.98 99.98 85.84] 99.95 96.78 0 92.36] 32.04 36.51] 37.92 27.49
ORT 93.77 3.07] 1.37 3.55 59.42 0 0.47] 1.66 1.3 5.16] 67.35 0 51.61] 10.44] 14.99 4.65 0 0 27.32 24.3
AB 6.07| 60.37| 42.31] 62.08] 39.54 0 23.81] 46.87| 50.25 70.43 32.47 0 46.74 60.12] 68.12 69.14 0 0 45.12| 54.89
AN 0.15] 36.55 56.32 34.37 1.04 0 75.72] 51.47] 48.45 24.41 0.18 0 1.64) 29.44] 16.89 26.21 0 0 27.56] 20.81
MPOJIOJDKEHHE Tal. 21.7.
KomnonenTe 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
Si 52.49| 52.56| 52.43] 49.19] 48.61] 51.29] 49.47| 47.54] 50.54| 48.45 40.93 0.00 0.05 0.00 0.16 0.00 0.00 0.00
Ti 0.17 0.32 0.20 1.96 1.73 1.06 1.17 1.47 0.35 1.44 0.14 0.35 3.51] 48.63 47.78 3.12] 12.85 51.93
Al 0.42 1.22 0.30 5.64 7.20 4.91 5.15 6.13 0.67 4,80 24.48 0.00 0.49 0.16 0.00 0.18 0.84 0.05
Fe 25.81] 10.28] 26.11] 15.91] 15.25] 13.14] 14.81] 1493 1358 17.60 10.34 101.79] 86.41] 46.75 48.59 91.21] 84.67| 45.72
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00
Mg 1758 12.31] 19.37| 14.03| 14.24| 14.35 12.92| 1225 12.85 13.05 0.40 0.00 0.83 2.25 1.05 0.06 0.77 1.82
Ca 1.32] 20.83 1.31] 10.66| 10.96| 10.62| 10.55] 10.55] 18.75 9.95 22.78 0.07 0.03 0.06 0.03 0.01 0.01 0.00
Na 0.02 0.14 0.00 1.93 1.83 1.69 1.58 1.93 0.22 1.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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MPOJIOJDKEHHE Tal. 21.7.

KoMmoHeHTBI

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
K 0.03 0.02 0.02 0.44 0.37 0.42 0.44 0.49 0.01 0.42 0.02 0.02 0.02 0.01 0.03 0.00 0.02 0.01
Mn 151 0.52 1.25 0.50 0.34 0.52 0.48 0.49 0.65 0.73 0.33 0.23 0.53 1.73 1.34 0.67 0.46 0.54
Ni 0.00 0.03 0.00 0.00 0.00 0.03 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.03 0.00 0.00
Zn 0.04 0.00 0.00 0.00 0.00 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00
SUM 99.39] 98.23] 100.99| 100.26] 100.53] 98.04] 96.60] 95.80] 97.62] 98.000 99.42] 102.96] 91.87| 99.59 98.99 95.32] 99.62 100.07
n 3 2 3 2 7 6 6 2 2 3 2 2 2 2 2 2 3 2
KoMnoHeHTbI
Si 2.0119| 7.6691| 1.9803| 1.8500f 1.8163| 7.4209| 7.3424| 7.1562| 7.5398| 7.0018 3.3400, 0.0000, 0.0170; 0.0000] 0.0041] 0.0000] 0.0000] 0.0000
Ti 0.0050{ 0.0347| 0.0057| 0.0555| 0.0486/ 0.1154| 0.1305| 0.1669| 0.0389| 0.1562 0.0089 0.0807| 0.8188 0.9063] 0.9041] 0.7077| 2.7935 0.9700
Al 0.0388| 0.2100[ 0.0133| 0.2502] 0.3171| 0.8350] 0.8998| 1.0867| 0.1171] 0.8178 2.3548 0.0000; 0.1777 0.0046/ 0.0000] 0.0622] 0.2846| 0.0014
Fe3 0.8275| 1.2543| 0.8246] 0.5005| 0.4766| 1.5934| 1.8400] 1.8795| 1.6945| 1.2666] 0.7055|15.8246|14.1487| 0.1813] 0.183314.5221/10.1261] 0.0579
Fe2 0.8601] 0.0000, 7.9989 8.2994] 0.7875 0.8393 8.4901]10.3462] 0.8919
Cr 0.0000{ 0.0000[ 0.0000[ 0.0000[ 0.0000[ 0.0000/ 0.0000] 0.0000] 0.0000] 0.0000, 0.0487| 0.0117] 0.0000 0.0000] 0.0000] 0.0000] 0.0001 0.0000
Mg 1.0040] 2.6776| 1.0903| 0.7868| 0.7928| 3.0923| 2.8508| 2.7482| 2.8584| 2.8112| 1.9921] 0.0000] 0.3862] 0.0832] 0.0396 0.0261] 0.3300, 0.0674
Ca 0.0544| 3.2570] 0.0528| 0.4295| 0.4389| 1.6453| 1.6763] 1.7016| 2.9986| 1.5407| 0.0000] 0.0234| 0.0105 0.0015 0.0008/ 0.0048 0.0029 0.0001
Na 0.0014| 0.0382| 0.0000[ 0.1409| 0.1328| 0.4740| 0.4523| 0.5628| 0.0628] 0.4358 0.0000, 0.0000[{ 0.0000; 0.0000] 0.0000] 0.0000] 0.0000
K 0.0014| 0.0029| 0.0009| 0.0212] 0.0179| 0.0766| 0.0990| 0.0947| 0.0027| 0.0776 0.0089] 0.0079 0.0002] 0.0009 0.0005 0.0090, 0.0003
Mn 0.0491| 0.0640[ 0.0399| 0.0159| 0.0108| 0.0639| 0.0602| 0.0628| 0.0827, 0.0888 0.0572] 0.1387] 0.0363 0.0285 0.1712] 0.1133 0.0114
Ni 0.0000{ 0.0038| 0.0000[ 0.0000[ 0.0000] 0.0032| 0.0015/ 0.0027| 0.0000] 0.0000 0.0000, 0.0000[{ 0.0000; 0.0001] 0.0069 0.0000 0.0000
Zn 0.0010{ 0.0000[ 0.0000[ 0.0000[ 0.0000[ 0.0010f 0.0019| 0.0000f 0.0000] 0.0000 0.0000] 0.0000 0.0000, 0.0000, 0.0087| 0.0000] 0.0000
H20 1.0000 1.0000] 1.0000{ 1.0000f 1.0000f 1.0000
SUM 3.9945/16.2116| 4.0078| 4.0505| 4.0518|16.3210|16.3547|16.4621| 16.3955| 16.0566] 8.4500| 24.0054{ 24.0049] 2.0009] 2.0007| 24.0003| 24.0057| 2.0004
F/IFM 45.19 31.9] 43.06] 38.88 37.55 33.91 39.16] 40.61] 37.22| 23.43 0 100] 95.55 90.44 955 99.69 96.91] 92.98
WOLL 2.9 2.69 | 25.02 | 25.69
EN 53.22 55.41 | 45.83 | 46.41
FS 43.87 41.91 | 29.15 | 27.90
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X1UMM4eCcKknm coctaB ONIMUBNHOB

B 6asanbtax H3L (o6pasewy -4723)

1 2 3 4 5 6 7 8 9 10 cpefHee | cpeaHee
(n=10) |u.3.(n=4)
K.3. u.3. K.3. u.3. K.3. u.3. K.3. K.3. u.3. K.3.
SI 39| 38.41] 38.66| 385| 3874 37.88] 38.89| 38.52| 38.86] 38.68| 38.61 38.41
T 0 0 0 ol o002 003 002 004 0 0| 0.01 0.01
AL 0 0 0 0 0 0 0 0 0 0| 0.00 0.00
FE 22.49| 21.85| 23.47| 22.92| 23.15| 24.04] 24.44| 24.37| 20.94] 22.88/ 23.06 22.44
MN 0.33] 0.31 0.35] 0.34] 037 038 04| 038/ 032] 029/ 035 0.34
MG 39.57| 38.32] 37.61| 36.96] 36.85| 36.3] 37.02| 36.87| 40.06] 38.07| 37.76 37.91
CA 017/ 0.16] 0.15/ 0.12] o0.46] 024 021 028 014 o0.18] 0.18 0.17
NA 0 0 0 0 0 0 0 0 0 0| 0.00 0.00
K 0.03] 005 003 003 003 002] 005 002 0.05 003 0.03 0.04
CR 0 0 0 0 0 0 0 0 0 0| 0.00 0.00
SUM | 10159 99.1] 100.27| 98.87] 99.32| 98.89| 101.03| 100.48| 100.37| 100.13| 100.01 99.31
KonuyectBo noHoB B nepecyete Ha 4 (0)
Sl 0.9983| 1.0063| 1.0076| 1.0152| 1.0175| 1.0060] 1.0099| 1.0066| 1.0003| 1.0068| 1.0075 1.0070
T 0.0000| 0.0000| 0.0000|{ 0.0000| 0.0004| 0.0005| 0.0004| 0.0008| 0.0000] 0.0000| 0.0002 0.0001
AL 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000] 0.0000 0.0000| 0.0000] 0.0000| 0.0000 0.0000
FE 0.4815| 0.4788| 0.5115| 0.5054| 0.5084( 0.5340| 0.5309| 0.5326| 0.4508| 0.4979| 0.5032 0.4923
MN 0.0072| 0.0068| 0.0078| 0.0077| 0.0082( 0.0087| 0.0089| 0.0083| 0.0069| 0.0063| 0.0077 0.0075
MG 1.5095| 1.4964| 1.4608| 1.4525| 1.4425| 1.4371| 1.4330| 1.4361| 1.5370| 1.4768| 1.4682 1.4808
CA 0.0046| 0.0046| 0.0042| 0.0035| 0.0044( 0.0067| 0.0059| 0.0078| 0.0039] 0.0051| 0.0051 0.0047
NA 0.0000| 0.0000| 0.0000| 0.0000| 0.0000| 0.0000] 0.0000| 0.0000| 0.0000] 0.0000| 0.0000 0.0000
K 0.0011| 0.0016| 0.0010| 0.0010| 0.0010( 0.0008| 0.0015| 0.0008| 0.0015| 0.0008| 0.0011 0.0012
CR 0.0000[ 0.0000| 0.0000| 0.0000| 0.0000| 0.0000] 0.0000| 0.0000| 0.0000] 0.0000{ 0.0000 0.0000
SUM | 3.0022| 2.9945| 2.9929| 2.9853| 2.9824| 2.9938| 2.9905| 2.9930| 3.0004| 2.9937| 2.9929 2.9935
FIFM 24.18| 2424 25.94| 2581 26.06] 27.09] 27.03| 27.05| 22.68] 25.21| 2553 24.96
FO 75.82| 75.76] 74.06| 74.19| 73.94| 72.91] 72.97| 7295 77.32| 74.79| 74.47 75.05

Tabnuua 21.8.

251



XuMnyeckmm coctaB MUKpPONMTOB ONMBUHOB B 6azanbtax HIL (o6pasey 1-4723)

1 2 3 4 5 6 7 8 9 cpegHee
(n=9)
Sl 36.51 37.64 36.15| 37.35| 37.26 37.4 37.73 38.13 38.12] 37.37
Tl 0 0.01 0.24 0 0 0.13 0.01 0 0 0.04
AL 0 0 0 0 0 0.03 0 0 0 0
FE 27.72 27.41 30.86| 24.53| 24.08 27.4 25.31 24.18 2443 26.21
MN 0.38 0.37 0.34 0.31 0.25 0.4 0.28 0.31 0.32 0.33
MG 33.77 35.18 33.13| 36.52| 36.84 34.24 36.97 39.11 38.43] 36.02
CA 0.34 0.36 0.28 0.28 0.28 1.04 0.32 0.27 0.23 0.38
NA 0 0 0 0 0 0 0 0 0 0
K 0.03 0.02 0.03 0.02 0.02 0.12 0.02 0.03 0.02 0.03
CR 0 0 0 0 0 0 0 0 0 0
SUM 98.75 100.99 101.03] 99.01| 98.73 100.76 100.64 102.03 101.55] 100.39
KonunuectBo noHoB B nepecyete Ha 4 (0)
Sl 0.9918 0.9947 0.9740| 0.9946| 0.9930 0.9938 0.9908 0.9817 0.9869] 0.9890
Tl 0.0000 0.0002 0.0048] 0.0000] 0.0000 0.0027 0.0001 0.0000 0.0000] 0.0009
AL 0.0000 0.0000 0.0000{ 0.0000] 0.0000 0.0009 0.0000 0.0000 0.0000] 0.0001
FE 0.6297 0.6058 0.6954] 0.5462] 0.5367 0.6088 0.5559 0.5207 0.5290] 0.5809
MN 0.0089 0.0084 0.0078| 0.0070] 0.0057 0.0091 0.0061 0.0067 0.0071] 0.0074
MG 1.3672 1.3855 1.3306] 1.4493] 1.4633 1.3561 1.4470 1.5011 1.4833| 1.4204
CA 0.0100 0.0102 0.0081| 0.0079] 0.0080 0.0296 0.0089 0.0075 0.0064] 0.0107
NA 0.0000 0.0000 0.0000{ 0.0000] 0.0000 0.0000 0.0000 0.0000 0.0000] 0.0000
K 0.0011 0.0008 0.0010] 0.0008] 0.0007 0.0040 0.0006 0.0011 0.0007] 0.0012
CR 0.0000 0.0000 0.0000{ 0.0000] 0.0000 0.0000 0.0000 0.0000 0.0000] 0.0000
SUM 3.0087 3.0056 3.0217| 3.0058| 3.0074 3.0050 3.0094 3.0188 3.0134] 3.0106
FIFM 31.53 30.42 34.32| 27.37 26.83 30.99 27.76 25.75 26.29] 29.03
FO 68.47 69.58 65.68| 72.63] 73.17 69.01 72.24 74.25 73.71] 70.97

Tabnuua 21.9.
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Tabnuua 21.10.

X1UMun4yecknMi coctaB NnarmoknasoB B
6asanbtax HOLU (o6pa3sew 1-4723)

XuMuyecknn coctaB MUKPOSIUTOB

nnarvoknasoB B 6asanbTtax HOL (o6pasewy |-4723)

Tabnuya 21.11.

1 2 3 4 5 6 cpenHee | cpeaHee 1 2 3 4 5 6 7 8 cpegHee
(n=6) |u.3.(n=4) (n=8)
u.3. K.3. u.3. K.3. u.3. u.3. S 52.84] 51.47] s51.67] 5158] 46.88] 51.78] 51.19] 51.2 51.08
Sl 46.93| 46.93] 45.72| 46.71] 48.06] 47.66] 47 47.09 Tl 0.02] 0.01] 0.02] 0.02 o] o002l o001 o001 0.01
T 0.03] 002] 002/ 003 004 005 0.03 0.04 AL 20.91] 30.05] 29.61] 29.45] 32.55| 29.45| 30.33] 29.87 30.15
AL 32.88| 33.29] 34.07| 33.78] 31.72] 32.86] 33.1 32.88 FE 1.08 11] 104 108 o081 o0.99] 118 1.19 1.06
FE 0 0 0 0 0 0 0 0 MN 0 0 0 0 0 0 0 0 0
MN 0.03 ol o0.01] o001 ol 0.2 o0.01 0.02 MG 0.04f 003] o004 o006 004 o004 o015 0.03 0.05
MG 0.15| 0.4 o015 0.11] o0.16] 0.16] 0.15 0.16 CA 13.39] 13.33] 13.19] 13.33] 16.41] 13.03] 13.92] 13.71 13.79
CA 16.64| 17.16] 1752 17.53] 15.31] 16.37] 16.76 16.46 NA 468 3951 479] 396 1.87] 4.28 39| 3.97 3.93
NA 226 173 173 201] 285 285 224 2.42 K 0.06] 0.01] 001 0.04 ol 0.03 ol o.01 0.02
K 0 0 0 0 0 0 0 0 CR 0 0 0 0 0 0 0 0 0
CR 0 0 o 0.1 0 0 0 0 SUMT 102.02] 99.95] 100.37] 99.52] 98.56| 99.62] 100.68] 99.99] 100.09
SUM| 9892 99.27] 99.22| 100.19] 98.14] 99.97] 99.29 99.06 KonuyectBo noHoB B nepecyete Ha 8 (0)
KonuuecTtBo MoHOB B nepecueTe Ha 8 (0) SI | 2.3685| 2.3508| 2.3563| 2.3663| 2.1876] 2.3714] 2.3278| 2.3431] 2.3340
SI | 2.1791] 2.1699| 2.1215| 2.1463| 2.2396| 2.1907| 2.1745 | 2.1827 Ti | 0.0005] 0.0002] 0.0007] 0.0006] 0.0000] 0.0009] 0.0003|] 0.0004] 0.0005
TI | 0.0011] 0.0008| 0.0007| 0.0011] 0.0013| 0.0016] 0.0011 | 0.0012 AL [ 1.5803| 1.6178] 1.5915| 1.5921] 1.7902| 1.5897] 1.6256] 1.6113] 1.6248
AL [ 1.7994] 1.8143| 1.8636] 1.8295| 1.7422| 1.7801] 1.8049 | 1.7963 FE | 0.0405| 0.0419] 0.0397] 0.0413| 0.0317] 0.0378] 0.0450] 0.0457] 0.0405
FE | 0.0000[ 0.0000] 0.0000| 0.0000] 0.0000] 0.0000] 0.0000 | 0.0000 MN | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] ©0.0000
MN [ 0.0011| 0.0000] 0.0003] 0.0002| 0.0000] 0.0009] 0.0004 | 0.0006 MG | 0.0027] 0.0020] 0.0027] 0.0044] 0.0025] 0.0028| 0.0101] 0.0021] 0.0037
MG | 0.0101| 0.0094] 0.0104| 0.0078] 0.0113] 0.0110] 0.0100 | 0.0107 CA | 0.6431| 0.6524] 0.6445| 0.6553| 0.8205| 0.6395| 0.6784] 0.6720] 0.6757
CA | 0.8279| 0.8500] 0.8713| 0.8629] 0.7645| 0.8063] 0.8305 | 0.8175 NA | 0.4070] 0.3494] 0.4232] 0.3518] 0.1696] 0.3798| 0.3439] 0.3520] 0.3471
NA | 0.2031] 0.1555] 0.1560] 0.1790| 0.2576] 0.2541] 0.2009 | 0.2177 K | 0.0032] 0.0007] 0.0003] 0.0023] 0.0000] 0.0018] 0.0000] 0.0005] ©0.0011
K | 0.0000| 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000 | 0.0000 CR | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] ©0.0000
CR | 0.0000| 0.0000] 0.0000] 0.0003| 0.0000] 0.0000] 0.0001 | 0.0000 SuUM | 5.0458] 5.0152| 5.0589| 5.0141| 5.0021] 5.0237| 5.0311] 5.0271] 5.0273
SUM | 5.0218] 4.9999] 5.0238| 5.0271] 5.0165] 5.0447] 5.0223 5.0267 F/IFM 93.75 95.36 93.64] 9034 92.57 93.05 81.65 95.68 92.01
FIFM o 0.01 o 0.01 0 0 0 0 AB 38.64] 34.86] 39.63] 34.86] 17.13 37.2| 33.64] 34.35 33.79
AB 19.7| 15.46] 15.19| 17.18] 25.2] 23.96] 19.45 21.01 ORT 0.31] 0.07] 0.03] 0.23 o] o017 o] 0.05 0.11
AN 80.3| 8454 84.81] 8282 748 76.04] 8055 78.99 AN 1 6105 65.07] 60.35] 64.92] 82.87] 62.63] 66.36] 6559 66.11
MpnmMeyaHue. U.3.- LeHTparbHble 30HbI (SAPO);K.3.- KPAeBble 30HbI.
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Tabnuua 21.12.

Xnmunyecknn coctaB KITMHONMUPOKCEHOB
B 6asanbtax HIL (o6paseun I-4723)

XuMunyecknmn coctaB 30HaNbHbIX KNMMHOMUPOKCEHOB
B 6a3anbtax HOL (o6pa3sey [-4723)

Tabnuya 21.13.

1 2 cpenHee
(n=2)
Sl 50 50.71 50.36
T 0.85 0.51 0.68
AL 3.16 2.64 2.9
FE 12.02 8.52 10.27
MN 0.19 0.1 0.15
MG 14.52 15.72 15.12
CA 19.61 21.61 20.61
NA 0.32 0.23 0.28
K 0 0 0
CR 0 0 0
SUM|  100.67 100.04 100.36
KonuyectBo noHoB B nepecyete Ha 6 (0)
Sl 1.8746 1.8912 1.8829
Tl 0.0240 0.0144 0.0192
AL 0.1397 0.1161 0.1279
FE 0.3768 0.2656 0.3212
MN 0.0059 0.0031 0.0045
MG 0.8111 0.8740 0.8426
CA 0.7878 0.8636 0.8257
NA 0.0232 0.0169 0.0201
K 0.0000 0.0000 0.0000
CR 0.0000 0.0000 0.0000
SUM| 4.0431 4.0449 4.0440
FIFM| 3172 23.3 27.51
WO 39.87 43.11 41.49
EN 41.06 43.63 42.35
FS 19.07 13.26 16.17

1 2 3 4 5 6 7 8 9 cpenHee| cpeaHee

u.3. K.3. u.3. K.3. u.3. K.3. u.3. K.3. u.3. (n=9) u.3. (n=5)
Sl 52.37] 52.04] 51.1| 4937 53.45 5274 51.86] 52.03] 52.76] 51.97 52.31
Tl 044 053] 069 079 053 056 05| 052 048] 056 0.53
AL 207 343 331 429 176] 282 281 283 208 282 2.41
FE 861] 7.24] 881 926 9.03 8.38 86| 832 1044 874 9.1
MN 024 017] 023 o021 o044 o022 o031 o022 03] 0.26 0.3
MG 15.38] 15.08] 15.17] 14.12] 14.73] 1551] 15.49] 1576] 16.43] 15.3 15.44
CA 19.37] 20.85] 20.46] 20.31] 20.77] 20.79] 20.57] 20.86] 17.91] 20.21 19.82
NA 033] 039] 034 039 o024 0.38 02| 0.08] 0.24] 0.29 0.27
K 0 0 0 0 0 0 0 0 0 0 0
ZN 0 0 0 0 o]l o001 o] o0.03 of o 0
CR o o017 ol o006 o001 o002 o001 008 003 0.04 0.01
SUM| o9gs81] 99.9| 100.11] 98.8] 100.96] 101.43] 100.35| 100.73] 100.67] 100.2 100.18

KonuuyecTtBO MoHOB B nepecyeTe Ha 6 (0)

SI | 1.9582] 1.9210] 1.8984] 1.8670] 1.9654] 1.9260] 1.9181] 1.9150] 1.9438] 1.9237 | 1.9368
TI | 0.0123| 0.0147| 0.0192] 0.0223] 0.0147] 0.0152] 0.0138] 0.0144] 0.0134] 0.0156 | 0.0147
AL | 0.0914] 0.1493| 0.1448] 0.1910] 0.0761] 0.1216] 0.1226] 0.1226] 0.0905] 0.1233 | 0.1051
FE | 0.2691] 0.2234] 0.2738] 0.2927| 0.2776] 0.2560] 0.2660] 0.2561| 0.3216] 0.2707 | 0.2816
MN | 0.0075] 0.0054] 0.0072| 0.0066] 0.0136] 0.0067] 0.0097| 0.0069| 0.0094] 0.0081 | 0.0095
MG | 0.8570] 0.8297] 0.8401| 0.7958| 0.8075| 0.8445| 0.8540| 0.8646| 0.9024] 0.8440 | 0.8522
CA | 0.7761| 0.8245| 0.8143| 0.8228] 0.8181| 0.8136] 0.8151| 0.8227| 0.7070] 0.8016 | 0.7861
NA | 0.0242] 0.0283| 0.0248] 0.0283] 0.0173] 0.0268] 0.0144] 0.0056] 0.0169] 0.0207 | 0.0195
K | o.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000| 0.0000] 0.0000|] 0.0000 | 0.0000
ZN | 0.0000| 0.0000| 0.0000] 0.0000] 0.0000] 0.0002] 0.0000] 0.0009] 0.0000] 0.0001 | 0.0000
CR | 0.0000] 0.0050| 0.0000] 0.0018] 0.0002] 0.0005] 0.0002] 0.0023| 0.0007] 0.0012 | 0.0002
SUM | 3.9958] 4.0013] 4.0226| 4.0283] 3.9905] 4.0111] 4.0139] 4.0111] 4.0057] 4.0089 | 4.0057
FIFM 239| 2121 2458 26.89] 2558 23.26] 23.75] 22.85] 26.28] 24.26 24.82
WO 40.8] 43.91] 4223 43.05] 42.99] 4251 42.12| 42.33] 36.61] 41.84 40.95
EN 4505 44.19] 4357 41.64] 42.43] 44.12] 44.13] 44.49] 46.73] 44.04 44.38
FS 14.15] 119 142] 1531] 1459] 13.37] 13.75] 13.18] 16.66] 14.12 14.67

I'Ipumeqal-wle. L.3.- LeHTpalibHble 30Hbl (S'-ILI,DO); K.3.- KpaeBbl€ 30Hbl.
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Tabnuua 21.14.

XumMunyecknn coctaB MUKPOSITOB
KnuHonupokceHoB HIAL| (o6paseuy 1-4723)

Tabnuya 21.15.

XuMunyecknn coctaB HeM3BEeCTHOIro MMUHepana
(ctekna) B 6a3anbtax H3L (o6paseuy 1-4723)

1 2 3 4 5 cpeagHee
(n=5)
Sl | 64.27 65 64.99 | 64.61 | 6254 | 64.28
T 1.49 1.55 1.39 1.63 1.37 1.49
AL | 1473 | 15.36 | 15.62 | 16.08 | 15.80 | 15.54
FE | 961 | 7.14 | 577 | 6.44 | 4.98 6.79
MN 0 0 0 0 0 0
MG | 094 | 041 | 042 | 0.29 | 0.36 0.48
CA | 517 | 402 | 481 | 478 | 4.44 4.64
NA | 197 | 209 | 225 | 2561 | 2.13 2.21
K 184 | 151 | 112 | 126 | 1.75 15
CR 0 0 0 0 0 0
SUM | 100.02| 97.08 | 96.37 | 97.7 | 93.46 | 96.93
KonunuyectBo nMoHOB B nepecyeTe Ha 8 (0)
SI | 2.9401] 2.9996| 3.0020| 2.9641| 2.9802| 2.9772
TI | 0.0512] 0.0538] 0.0484] 0.0562] 0.0490] 0.0517
AL | 0.7943| 0.8353| 0.8505| 0.8693| 0.8926| 0.8484
FE | 0.3678] 0.2756] 0.2228] 0.2472] 0.1984] 0.2624
MN | 0.0000] 0.0000] 0.0002] 0.0000] 0.0000] 0.0000
MG | 0.0639] 0.0281] 0.0286] 0.0200] 0.0258] 0.0333
CA | 0.2534] 0.1988] 0.2383] 0.2350] 0.2266] 0.2304
NA | 0.1745| 0.1867| 0.2015| 0.2326] 0.1969] 0.1984
K | 0.1076] 0.0887] 0.0659] 0.0738] 0.1065| 0.0885
CR | 0.0000| 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
SUM | 4.7528] 4.6666] 4.6582| 4.6982| 4.6760] 4.6904
F/IFM|] 85.21 | 90.75 | 88.63 | 92.51 | 88.47 | 89.11

1 2 3 4 5 cpegHee
(n=5)
Sl | 50.63 | 49.09 | 47.31 | 49.52 | 49.1 49.13
Tl 062 | 089 | 1.24 | 1.03 1.05 0.97
AL | 221 | 366 | 569 | 483 | 4.05 4.09
FE | 11.86 | 12.12 | 10.74 | 144 | 1219 | 12.26
MN | 019 | 022 | 014 0.25 0.15 0.19
MG | 1581 | 15.08 | 13.81 | 11.96 | 13.92 | 14.12
CA | 1761 | 1693 | 1966 | 16.3 | 18.68 | 17.84
NA | 004 | 002 | 009 | 024 | 0.13 0.1
K 0 0 0 0.01 0 0
CR 0 0 0 0 0 0
SUM | 9897 | 98.01 | 98.68 | 98.54 | 99.27 | 98.69
KonuuyectBOo MOoHOB B nepecyeTe Ha 6 (0)
S| | 1.9148| 1.8767| 1.8036| 1.8937| 1.8627| 1.8703
TI | 0.0177] 0.0257| 0.0356| 0.0295| 0.0300] 0.0277
AL [ 0.0983| 0.1649| 0.2557] 0.2176] 0.1811] 0.1835
FE | 0.3752] 0.3875| 0.3424| 0.4606] 0.3869] 0.3905
MN | 0.0060| 0.0071| 0.0045| 0.0080| 0.0049] 0.0061
MG | 0.8911] 0.8591| 0.7850] 0.6818| 0.7872] 0.8008
CA | 0.7137] 0.6934] 0.8029| 0.6677| 0.7593] 0.7274
NA | 0.0029| 0.0018] 0.0066] 0.0177| 0.0095] 0.0077
K | 0.0000] 0.0000] 0.0000] 0.0003| 0.0000] 0.0001
CR | 0.0000| 0.0000| 0.0000| 0.0000{ 0.0000] 0.0000
SUM | 4.0197| 4.0162| 4.0363| 3.9769| 4.0216] 4.0141
FIFM| 20.63 | 31.09 | 30.37 | 40.32 | 3295 | 32.87
WO | 36.05 | 35.74 | 41.59 | 36.89 | 39.27 | 37.91
EN 45 4428 | 40.67 | 37.67 | 40.72 | 41.67
FS | 1895 | 19.98 | 17.74 | 25.45 | 20.01 | 20.43
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Tabnuua 21.16.

XUMMYeCKMn cocTaB OPTONMUPOKCEHOB
B 6a3anbtax HOL, (o6pasey [-4723)

XUMMYeCKMn cocTtaB MUKPOJIUTOB
optonupokceHoB HIL (obpa3sew 1-4723)

1 2 cpeaHee
(n=2)
Sl 52.88 52.91 52.9
Tl 0.26 0.2 0.23
AL 0.67 0.57 0.62
FE 18.57 18.86 18.72
MN 0.4 0.44 0.42
MG 22.58 22.2 22.39
CA 4.43 4.22 4.33
NA 0 0.02 0.01
K 0.02 0.01 0.02
CR 0 0 0
SUM 99.81 99.43 99.62
KonunuyectBOo MoHOB B nepecyeTe Ha 6 (0)
S| 1.9630 1.9729 1.9680
Tl 0.0074 0.0057 0.0066
AL 0.0294 0.0252 0.0273
FE 0.5765 0.5881 0.5823
MN 0.0127 0.0138 0.0133
MG 1.2494 1.2339 1.2417
CA 0.1763 0.1685 0.1724
NA 0.0000 0.0015 0.0008
K 0.0009 0.0004 0.0007
CR 0.0000 0.0000 0.0000
SUM 4.0156 4.0100 4.0128
FIFM 31.57 32.28 31.93
WO 8.8 8.46 8.63
EN 62.4 61.99 62.2
FS 28.79 29.54 29.17

1 2 3 4 5 cpenHee
(n=5)
Si 40.48| 53.42| 54.05] 52.52] 53.83] 50.86
Tl 3.1 06] o068 o051 o066 1.11
AL 4.16 2.91 3.27 1.97 5.45| 3.55
FE 25.47| 15.37] 16.25] 16.42 14.3] 17.56
MN 0.21 0.38 0.33 0.35 0.27] 031
MG 13.92) 19.7] 17.36] 18.94| 15.63] 17.11
CA 1393] 6.38] 894 966/ 8.48] 9.48
NA 0.25 0 0.04 0.06 0.38] 0.15
K o] 0.24] 0.25 o] 033 0.16
CR 0 0 0 0 ol o0.00
SUM | 101.52 99| 101.17| 100.43] 99.33] 100.29
KonunuyectBOo MoHOB B nepecyeTe Ha 6 (0)
SI 1.6153| 1.9735| 1.9724| 1.9456] 1.9762] 1.8966
Tl 0.0929] 0.0167]| 0.0185| 0.0143| 0.0182| 0.0321
AL | 0.1956] 0.1265| 0.1408| 0.0859] 0.2359] 0.1569
FE | 0.8498] 0.4749| 0.4959| 0.5088] 0.4389] 0.5537
MN | 0.0071] 0.0119] 0.0101| 0.0110| 0.0085] 0.0097
MG | 0.8281] 1.0849| 0.9441] 1.0460] 0.8553| 0.9517
CA | 0.5956] 0.2525| 0.3494| 0.3833| 0.3336] 0.3829
NA | 0.0194] 0.0002| 0.0031] 0.0043] 0.0268] 0.0108
K 0.0000] 0.0112] 0.0118] 0.0002| 0.0153| 0.0077
CR | 0.0000] 0.0000] 0.0000| 0.0000] 0.0000] 0.0000
SUM | 4.2038] 3.9523| 3.9461| 3.9994| 3.9087| 4.0021
F/FM| 50.65| 30.45] 34.44] 32.72| 33.91] 36.43
WO 26.2] 13.93] 19.53] 19.78] 20.49] 19.99
EN 36.42| 59.86] 52.76] 53.97] 52.54] 51.11
FS 37.38] 26.21] 27.71] 26.25] 26.96] 28.90
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XuMHnyYecKMm cocTaB XKene3o-TUTaHUCTbIX OKucnoB B 6asanbtax HOL, (o6pasey, [-4723)

1 2 cpegHee (N=2)
Sl 0 0 0
Tl 8.32 7.69 8.01
AL 3.87 4.18 4.03
FE2 35.18 | 33.26 34.22
FE3 48.34 | 51.92 50.13
MN 0.21 0.23 0.22
MG 2.08 3.41 2.75
CA 0.27 0.44 0.36
NA 0 0 0.00
K 0.03 0.04 0.04
CR 0 0.01 0.01
SUM 98.3 | 101.18 99.74
KonuuyectBo noHoB B nepecyete Ha 32 (0)
Sl 0.0000| 0.0000 0
Tl 1.8723| 1.6655 1.7689
AL 1.3648| 1.4172 1.3910

1 2 cpegHee (n=2)
FE2 8.8047| 8.0057 8.4052
FE3 10.8872| 11.2457|  11.0665
MN 0.0538| 0.0569 0.0554
MG 0.9269] 1.4639 1.1954
CA 0.0852| 0.1369 0.1111
NA 0.0000] 0.0000 0.0000
K 0.0132| 0.0157 0.0145
CR 0.0000] 0.0022 0.0011
SUM 24.0081| 24.0097|  24.0089
FIFM 90.47 | 84.54 87.51
MgCr204 0 0.01 0.01
MgAI204 | g 53 8.86 8.70
Fe304 | 64.33 | 60.16 62.25
MgFe204| 306 | 9.43 6.25
Fe2TiO4 | 2341 | 20.82 22.12
MnFe204 | (.67 0.71 0.69
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3HauveHue 87Sr/86Sr n 143Nd/144Nd B npoaykTax ussepxeHma HIL B 1996 r.

o6pazsel nopoaa ‘ SiO, ‘KZO ‘ Rb, r/T‘Sr, r/'r| ¥sr/®sr | “3Nd/MNd
BasanbTbl
| -4734/1| MnarnoknaszoBbin |52.93(0.69| 10 432 (0.703203 £11|0.513112 5
6asanbT
Mopoaa nepexogHoro Tuna
1-4760 |  nNyuuonan  |73.84]3.24] 43 | 20 |0.703169 +10]0.513114 +5
O6cuamnaHbl
1-4757 | Puonwtei  |75.45[3.59] 59 | 131 [0.703130 +11]0.513123 +5
M3meHeHHble nopoAbl
| -4740 | MeTtacomat.gaumTt |64.781.82| 38 240 |0.703147 £11|0.513122 +5
|- 4763 |Metacomart.puonut| 69.9 | 2.4 40 200 |0.703143 £13]0.513122 +5
paHMTOMAHBbIE KCEHONUTLI
|- 4758 ToHanut 64.88]2.32| 36 338 |0.703115 £11|0.513122 %5
| - 4756 | lNnarnorpannt, m/3 |68.68|2.32| 33 261 |0.703172 +15|0.513116 %5
| - 4761/A| MNnarvorpanuT, k/3 |70.10|2.57| 41 212 |0.703174 £10|0.513117 5
| - 4755 | MNnarvnorpanuT, k/3 |71.22|2.73| 42 100 [0.703125 +14/0.513122 +5
MpumeyaHue. aHanu3abl BoinonHeHsl 8 IFTEM PAH
0.51314 -
0.51313 |
3 I-4755 1-4757
2 W @ 1-4740
z 1-4758/A
g~ 0513127 1476375 _ 1-4761/A
ie]
P
4760 @ @ 1-4734/1
0.51311
Sr87/Sr86
0.5131 ; | ‘
0.703 0.7031 0.7032 0.7033 0.7034
Puc.21.2 CootHolueHwe nzotonos Nd***/Nd***-sr¥’/sr® s nopogax m3sepxenns HOL B 1996 r.
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CopepxaHue P33 n apyrnx m/3 B rpaHUTOUAHbLIX KCEHONUTAX,
puonutax u nem3ax H3L (r/T,Au,mr/T)

Ne | oGp.. nopoaa La | Ce | Pr | Nd |[Sm| Eu | Gd | Tb | Dy | Ho Er | Tm | Yb Lu Rb [ Cs
1 (1-4758 TOHanNuT 11.80|24.90( 3.13|13.70(3.80| 1.29| 4.71| 0.68| 3.99( 0.81 2.18| 0.31| 1.58| 0.25]31.10( 0.18
2 [1-4756 TOHanuT 11.60(25.00| 3.24| 14.20|4.05| 0.25| 5.75| 0.87| 5.10| 1.18| 3.35| 0.49| 2.74| 0.46] 3.76| 0.38
3 |1-4755 | nnarvorpanumT|14.90|31.90( 3.95(17.10|4.77| 1.15| 6.16| 0.92 5.39 1.21| 3.35| 0.48| 2.64| 0.43]26.50( 2.03
4 |1-4761 | nnarvorpanuT|10.05|22.90( 3.01(13.20|3.86| 0.95| 5.15| 0.79| 4.60 1.04| 2.77| 0.43| 2.19| 0.38]26.60 1.42
5 |I-4760 | nnarnorpanuT |16.60(34.70| 4.06(17.30|4.54| 0.80| 5.40| 0.82| 4.90( 1.11| 3.03| 0.46( 2.52| 0.43]41.60| 1.96
6 |I-4757 obcupnan | 15.60|32.70| 3.83|15.20(4.16| 0.54| 5.72| 0.87| 5.20| 1.20( 3.42| 0.50| 2.79( 0.47]25.50| 1.01
7 |1-4737 nemsa 10.50(24.50| 3.32|14.90|4.57| 0.94| 6.02| 0.89| 5.02| 1.12| 2.99( 0.44| 2.21| 0.37|36.30

Ne | oGp.. nopoaa Sr Ba Sc Co Se | As Sb Th U Br Hf Ta Zr Au

1 (1-4758 TOHanuT 355.00] 435.00]12.60]13.40] 1.02]20.90] 1.15] 3.52| 3.28] 0.20] 4.19 110.00

2 [1-4756 TOHanuT 150.00] 980.00]10.70]16.10f 0.47] 8.19| 2.01] 2.64] 1.07] 0.29] 6.90 60.00] 0.08
3 |1 -4755 | nmarnorpanuT | 225.00| 705.00]10.20] 6.59] 1.40] 9.57| 1.40] 3.54| 2.10] 0.14] 5.63] 0.12| 170.00] 0.02
4 |1-4761 | nnarnorpaHuT | 285.00| 525.00] 9.81] 6.53] 1.60]17.80] 1.07] 2.80] 1.60] 0.41] 5.34] 0.60] 310.00| 0.03
5 |1-4760 | nnarnorpaHvuT 91.00] 590.00] 4.40| 2.45] 1.80| 2.67| 0.75| 4.36] 1.48| 0.43] 4.61] 0.48] 15.00

6 |I-4757 obcupnaH 80.00] 535.00] 3.96] 3.53] 0.84]|26.60] 1.33] 3.33] 4.89]0.093] 5.35] 0.23] 30.00

7 |1-4737 nemsa 220.00|] 680.00] 4.83| 2.51] 2.80]13.40] 0.39] 3.72| 1.61] 0.23] 4.38] 0.35] 210.00] 0.02

MpumeyaHue.1-2 ToHanuTbl; 3-5 NnarvorpaHuTbl; 6- puonutel (06cMamaHsl); 7- nemsa

Tabnuua 21.20.
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nopopa / XoHAPUT

100.0

1 1 1 10
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Puc.21.3 Xapakrtep pacnpegenenunst P33 B nopogax HOL|

CopepxaHue P33 n apyrnx m/a B uameHeHHbIx nopogax HAL, (r/T, Au, mr/T1)

HOMep | 0Op.. nopoaa La Ce Pr Nd | Sm | Eu Gd Tb Dy Ho Er | Tm | Yb Lu Rb Cs
1 | -4741 | wam.paumT |17.80(38.30| 4.80{20.70( 5.69| 0.16| 6.40[ 0.90| 4.98| 1.08( 2.73| 0.39| 1.80 0.30] 6.88| 2.06
2 | -4743 | wam.paumT | 16.50(37.20| 4.85|21.70( 6.19| 1.63| 8.00( 1.21| 7.23| 1.61| 4.50| 0.64| 3.70[ 0.59]10.60|30.30
3 | -4763 | uam.pnonut| 16.70( 36.70| 4.55(20.00( 5.54 1.44| 6.40( 0.97| 5.61| 1.26( 3.35| 0.51| 2.78| 0.46]28.00 7.92

HoMep | o6p.. nopoaa Sr Ba Sc Co Se As Sb Th U Br Hf Ta Zr Au
1 | -4741 | wam.pauyuTt |130.00|155.00] 11.50f 13.10] 2.20| 31.50f 1.37] 2.37] 0.86] 0.16] 5.01| 0.30] 25.00] 0.04
2 | -4743 | wam.pauyut |175.001795.00] 12.40] 6.20] 1.06| 11.80f 2.01] 2.11] 2.13] 0.22] 6.49] 0.93| 20.00] 0.04
3 | -4763 | nam.puonuT |110.00{515.00] 10.30] 3.25] 0.95] 11.60] 1.42| 2.68] 0.54] 0.45] 6.09 125.00] 0.037

MpumMeyaHue. 1-2 U3MEeHEHHbIN AauUT; 3- U3MEHEHHbIN PUONUT.
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nopopa / XoHapPUT

La

Ce

Pr

Nd

Sm

Eu

Gd

Tb

Dy

Ho

Er

Tm

Puc. 21.4 Xapaktep pacnpegenenusa P339 B nameHeHHbIx nopogax H3L.

Yb

1.0

Lu

100.0

CopepxaHue P39 un apyrux m/3 B 6asanbtax n aHgesuto-6asanbtax HAL (r/T, Au,mr/T)

Homep | o6p. [nopoma|La| Ce |[Pr| Nd [Sm|Eu|Gd|Tb |Dy|Ho|Er |Tm|Yb|Lu|Rb | Cs Sr Ba
1 | -4727 | 6azanbT|1-28| 4.38 [0.89] 6.22 (2.72|0.90(3.86|0.56/3.09|0.67|1.80|0.26|1.34(0.22|8.67]0.40 [ 565.00 [ 295.00
| -4753 | gazanbT [2-27/12.40 (1.68| 7.58 (2.31]0.53(3.01]0.45|2.59|0.53|1.41|0.20|1.090.17]5.82]0.95(710.00(275.00
| -4759 | aHa.- [7.54/16.90(2.28/10.30 (3.08|1.08(4.30|0.63|3.60]|0.76(2.05/0.30|1.60|0.26|5.58]1.47 [ 220.00 | 710.00
3 6asanbT
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HoMep| oOp. | mopopa Ba Sc Co |Se| As |Sb|Th| U |Br|Hf |Ta| Zr Au
1 | -4727 | gasanbT |295.00(26.40|38.60(0.26| 9.67 (1.07|0.70/0.61/0.50[3.24 65.00 | 0.10
2 | -4753 | gazaneLT |275-00(29.60|26.30(0.7026.80 (1.80(0.71/2.00/0.01/1.51 41.00 | 0.05
1-4759 ( anp.- |710.00]28.00|29.50(1.13 3.91/0.45|1.10(0.29(0.75|0.38| 120.00 [0.075
3 6azanbT

MpumeyaHue. 1-2 6a3anbThl; 3- aHOE3NTO-0a3anbT.

N W

nopopa / XoHAPUT

Al

La Ce

Pr

Nd

Sm

Puc. 21.5 Xapaktep pacnpegeneHus

Eu

Gd

Tb

Dy

Ho

Er

P33 B basanbTax n aHaesnTo-b6asanbtax

Tm

Yb

Lu

100.0

1.0
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22. By.mcaH AKaI[eMI/II/I Haylc. Koopmuuatsr  53° 57’ car., 159° 27’ B Beicora 800 m. PaspymieHHEIA CTpPaTOBYIKaH
IyrooOpa3HOTo THUIAa MaHTHHHO-KOPOBOTo nuTaHust. CocTaB: JBYITUPOKCEHOBBIE aHAE3HUTH || THIIa 1 JaruThI.

Xumun4yeckum coctaB nopop B. Akagemumn Hayk

KomnoHeHTbl| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
SiO, 57.66| 59.82| 60.44| 61.20| 62.30| 62.30| 63.20| 63.26|63.64| 64.02( 64.08| 64.38| 64.90| 65.20| 66.38| 67.48| 74.28
TiO; 0.88/ 1.30| 1.17| 0.87| 0.68| 0.71| 0.76] 0.76| 0.58| 0.77| 0.25 0.11| 0.12| 0.68| 0.69| 0.60( 0.17
Al;03 15.91| 16.76| 16.09| 16.34| 15.80| 15.81| 16.03| 15.78(15.35| 15.87| 18.10| 18.09( 18.00( 15.93| 16.00| 15.42| 13.50
Fe,03 3.44( 1.03] 291| 391 1.60/ 1.68/ 2.83| 1.84( 1.75| 3.09| 1.15 1.10| 1.10| 2.94| 2.22| 1.73] 0.14
FeO 3.60( 4.17| 258| 259 3.00 3.02| 2.16| 2.88( 3.57 2.10| 2.70 2.64| 2.70| 1.03| 1.15| 2.34] 1.63
MnO 0.15( 0.26| 0.25| 0.11( 0.10f 0.15/ 0.12| 0.15( 0.06[ 0.12| 0.10 0.18/ 0.16] 0.09( 0.12f 0.10| 0.08
MgO 3.89 2.33| 2.84| 1.85( 2.20| 2.26| 2.34| 1.87| 1.94 2.03| 1.60 1.87| 1.70| 1.16| 0.50| 1.35| 0.27
CaO 5.59( 5.92| 5.78| 5.62( 4.20| 4.24| 4.68| 4.10( 4.86| 4.24| 4.50 4.40( 4.10| 3.54| 3.32| 3.52( 1.36
Na,O 415 4.80| 4.34| 4.11| 3.96| 3.94| 4.36|] 4.60| 3.86 4.60| 4.98 4.45( 5.07| 4.60f 3.81| 3.88| 4.48
K20 1.65| 1.29| 149 156 2.00( 1.68] 1.83] 2.13( 1.87| 1.73| 1.96 1.63] 2.02 2.04] 1.80| 2.26f 3.38
P20s 0.16f 0.32] 0.32| 0.24 0.20f 0.20{ 0.20f 0.12] 0.20f 0.23] 0.36 0.36| 0.36| 0.18] 0.12 0.15| 041
H,O 1.21] 0.32 0.92 0.49| 1.02 1.22| 0.44| 0.59( 0.24] 0.32| 0.20 0.20f 0.05| 0.63] 0.86( 0.18] 0.25
H,O" 0.48( 1.06] 0.95 0.20f 2.00f 0.50| 1.52 0.65( 0.60 1.07] 0.10f 1.50| 3.18 0.96
n.n.n. 1.06 1.76 1.14
SUM 98.77| 99.38(100.08( 99.95| 97.26| 99.21( 99.45| 99.60|99.68| 99.77|100.58 100.48|100.38( 99.52|100.15|100.15|100.91

FeO'/MgO 1.72) 2.19] 1.83] 3.30] 2.02) 2.01] 2.01] 2.43) 2.65| 2.40] 2.33 1.94] 2.17] 3.17] 6.30] 2.89] 6.50

MpumeyaHue.

HwxHne ropusoHTbl AyroobpasHon NnocTponku: [1BynMpoKkceHoBble aHae3uTbl.1-06p. 1-4481, 2-06p. 1-623 - 3anagHbIn 60pT; 3-06p. 1-622, 4-06p. |-628;

LleHTpanbHas YacTb NOCTPOMKM - 5-00p. |-4478, 6-06p.1-4480

CpeaHue ropusoHTbl NOCTPONKN: [IByNMPOKCEHOBbBIE aHAE3UTbI U AaunTbl. 7-00p. 1-4479 - BOCTOYHbIN 60pT; 8-13 00p. 1-4476, 1-4750 (nemabl), 1-4477, 1-624,
[-627, 1-626 - ueHTpanbHas 4YacTb.
BepxHue ropnmsoHTbl NOCTPOMKKU: Jauntol. 14-17 06p. [-4474, 1-4475, 1-49, 1-756 - ueHTpanbHada YacTb.l-49 (B. V. Bnogasey, (1947 r.). |-756 — nunapwr,

Nno-BMAMMOMY CBSI3aH C NPEXHen B3PbIBHON OEATENbHOCTLIO 3PYNTUBHBIX LLEHTPOB B kanbaepe A. H , aHanor o6cmamaHa HOL,.
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KomnoHeHTbI| 1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17
LI 17.62( 15.00( 19.00| 15.00| 14.22( 15.00| 18.00| 18.00 19.00( 18.00( 15.00| 18.00( 19.00| 9.31 19.00
RB 20.42| 24.00| 24.00( 23.00| 26.50| 21.00( 25.00| 28.00 29.00| 21.10| 22.00| 22.00| 24.00( 36.00 21.00
Cs 2.65| 1.00/ 2.00( 2.00f 0.58| 2.00|{ 4.00{ 4.00 4.00| 1.56 0.88| 0.74| 0.97( 1.64 5.00
\% 126.32|150.00|147.00|150.00( 53.01|160.00/240.00{180.00 200.00(180.00( 147.00{190.00{180.00|581.00 190.00
CO 13.67( 10.00( 10.00f 9.00f 7.01| 21.00| 17.00| 13.00 12.00( 16.00( 11.70| 0.07( 13.20| 7.95 17.00
NI 2.17| 15.00| 15.00f 7.00| 1.69| 15.00| 11.00| 11.00 11.00( 16.00( 15.00| 16.00( 11.00| 1.85 11.00
CR 9.85( 30.00| 30.00| 7.00( 11.31| 20.00| 10.00| 10.00 10.00( 14.00 3.91| 12.30| 8.20| 4.82 20.00
BA 326.70(700.00{900.00|340.00{452.00(700.00/600.00{800.00 850.00({147.00{1170.00|270.00{295.00{456.00 800.00
SR 370.00(500.00{300.00|170.00{305.00{300.00|350.00{300.00 400.00| 52.00| 110.00]|490.00{110.00({252.00 100.00
PB 7.00] 3.00/ 8.00( 12.00| 8.00/ 9.00| 6.00[ 8.00 5.00({ 8.00 8.00| 8.00f 6.00| 5.00 1.00
MO 1.28| 2.00{ 3.00f{ 0.70| 1.64| 1.50( 1.30| 1.30 1.30| 1.00 1.00f 5.00f 1.30{ 1.30 3.00
ZN 88.40| 80.00( 80.00( 85.00| 58.90| 30.00( 70.00| 40.00 40.00| 80.00( 80.00| 80.00| 40.00| 85.00 10.00
Cu 34.50| 30.00| 30.00( 41.00( 15.80| 30.00| 40.00( 30.00 30.00| 10.00| 10.00( 30.00| 20.00| 18.50 3.00

npogosmkeHne tabn. 22.0.
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Tabnuua 22.1.

XuMunyecku coctaB NnarMoknasoB
B. AH CCCP (o6paseu 1-4480)

1 2 3 4 cpenHee
(n=4)
Sl 51.52| 52.35| 50.35| 54.85| 52.27
Tl 0.05| 0.03 0 o] 0.02
AL 30.85| 30.58| 31.8| 28.06] 30.32
FE 0.36| 0.61| 058/ 0.61] 054
MN o/ 002 002 001 o001
MG 0.11| 0.02| 0.04] 0.03] 0.05
CA 13.32| 12.75| 13.63| 10.07] 12.44
NA 3.32| 3.23 28| 423] 34
K 0.11 01| 011 017 o0.12
CR o 0.1 ol 002] o001
SUM| 9964 997 99.33] 98.05] 99.18
KonunyectBo MoHOB B nepecyete Ha 8 (0)
S| | 2.3461 | 2.3764| 2.3034| 2.5090] 2.3837
TI | 0.0017 | 0.0010| 0.0000[ 0.0000] 0.0007
AL [1.6557| 1.6361| 1.7146| 1.5128] 1.6298
FE [0.0137 | 0.0232| 0.0222| 0.0233] 0.0206
MN | 0.0000 | 0.0008| 0.0008| 0.0004| 0.0005
MG | 0.0075 | 0.0014| 0.0027| 0.0020] 0.0034
CA | 0.6499 | 0.6201| 0.6681| 0.4935] 0.6079
NA |0.2931| 0.2843| 0.2484] 0.3752] 0.3003
K |o0.0064 | 0.0058| 0.0064| 0.0099] 0.0071
CR | 0.0000 | 0.0004| 0.0000[ 0.0007] 0.0003
SUM | 4.9741 | 4.9495| 4.9666| 4.9268| 4.9543
FIFM| 64.74| 94.48| 89.05| 91.94] 85.05
ORT 0.67| 0.64 07] 113] 0.79
AB 30.87| 31.23| 26.91| 42.7] 32.93
AN | 6845 68.13] 72.39] 56.17] 66.29

Tabnuua 22.2.

XuMuyecknn coctaB MUKPONIUTOB NJlarMoknasoB
B. AH CCCP (obpasew 1-4481)

1 2 3 cpeaHee
(n=3)
SI 60.05 61.68 59.76 60.5
Tl 0.05 0.09 0.08 0.07
AL 25.62 24.01 25.35] 24.99
FE 0.79 0.71 0.92 0.81
MN 0 0.01 0.02 0.01
MG 0.05 0.05 0.05 0.05
CA 8.36 6.61 8.38 7.78
NA 6.13 7.44 6.53 6.7
K 0.41 0.59 0.4 0.47
CR 0 0.05 027] o011
SUM 101.46] 101.24] 101.76] 101.49
KonuyectBo MOHOB B nepecyete Ha 8 (0)
Sl 2.6488] 2.7209| 2.6384| 2.6694
T 0.0017| 0.0030] 0.0027] 0.0025
AL 1.3319] 1.2484] 1.3191] 1.2998
FE 0.0291] 0.0262] 0.0340] 0.0298
MN 0.0000] 0.0004] 0.0007] 0.0004
MG 0.0033] 0.0033] 0.0033] 0.0033
CA 0.3951] 0.3124] 0.3964] 0.3680
NA 05243 0.6363] 0.5590] 0.5732
K 0.0231] 0.0332] 0.0225] 0.0263
CR 0.0000] 0.0017| 0.0094] 0.0037
SUM 4.9573] 4.9858] 4.9855| 4.9762
FIFM 89.86 88.85 91.17| 89.96
AB 55.63 64.8 57.16 59.2
ORT 2.45 3.38 2.3 2.71
AN 41.92 31.82 4054 38.09
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Tabnuua 22.3.

XnMunyeckun coctaB KIIMHONUPOKCEHOB
B. AH CCCP (o6paseu 1-4481)

1 2 3 4 5 cpenHee | cpeaoHee
(n=5) | us3.(n=2) 7

u.3. n.s. K.3. u.3. K.3. ®
Sl 51.48| 52.43| 51.38| 52.56| 52.54] 52.08 52.02 6T
Tl 058/ 056 058 051 053] 055 0.55
AL 223 174 113 172 087 154 1.98 54
FE 9.8] 10.64 13| 9.79| 13.72] 11.39 9.8 4
MN 05| 049 083 051 085 064 0.51 0,1
MG | 14.14| 1427 12.68] 14.49| 12.37] 13.59 14.32 2
CA 20.49| 19.98| 19.41] 20.47| 189 19.85 20.48 g
NA 0.39] 0.27] 0.29 0.3] 031 031 0.35 2 3T
K 0.01 0| 0.03 0 ol o001 0.01
CR 0.01 0 0 0 0 0 0.01 2+
SUM| 9963| 100.38| 99.33] 100.35| 100.09] 99.96 99.99

KonuyectBO MoHOB B nepec4eTe Ha 8 (0) 1 -

ST | 1.9326] 1.9535] 1.9610] 1.9542] 1.9876] 19578 | 1.9434 i
TI | 0.0164] 0.0157| 0.0166| 0.0143] 0.0151] 0.0156 0.0154 0 S S Y S S S S S S S S S S S
AL | 0.0987] 0.0764] 0.0508f 0.0754] 0.0388f 0.0680 ] 0.0871 0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70
FE | 0.3077| 0.3315| 0.4149| 0.3044| 0.4341| 0.3585 0.3061 ,
VN 1001591 0.01551 0.0268] 0.0161l 00272 0.0203 00160 P_Mc.22.1 Cuctematuka nopopg B. Akagemun Hayk Ha guarpamme FeO*/MgO- Si02
MG | 0.7914| 0.7926| 0.7215] 0.8032| 0.6976] 0.7613 0.7973 SIO-
CA | 0.8242] 0.7976| 0.7937] 0.8155| 0.7661] 0.7994 0.8199
NA | 0.0284] 0.0195| 0.0215] 0.0216] 0.0227] 0.0227 0.0250
K | 0.0005| 0.0000| 0.0015| 0.0000| 0.0000| 0.0004 0.0003
CR | 0.0003| 0.0000| 0.0000] 0.0000| 0.0000] 0.0001 0.0002
SUM | 4.0161| 4.0023| 4.0083| 4.0047| 3.9892| 4.0041 4.0104
FIFM 28| 29.49| 36.51| 27.48| 38.36] 31.97 27.74
WO | 4285| 415 41.12] 424 4037 41.65 42.63
EN 41.15| 41.24| 37.38] 41.77| 36.76] 39.66 41.46
FS 16| 17.25| 215 15.83] 22.87] 18.69 15.92
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Xumunyecknm coctaB opTonnpokceHoB B aHge3utax B. AH CCCP (o6pasew, I-4480; obpa3sew, 1-4481) Tabnuua 22.4.

O6pasel 1-4480 L O6pasel 1-4481
1l ]
I
1 2 3 4 5 6 7 8 9 cpeaHee 1 2 3 4 5 cpegHee 1 2 cpeaHee

(n=9) (n=5) (n=2)
Sl 53.44| 54.67| 53.95| 52.55| 53.01] 53.37| 53.09| 53.59| 53.35] 53.45 54.4| 53.65| 53.72 53.53| 54.34] 53.93 53.72| 53.26] 53.49
Tl 0.23[ 0.22[ 0.28 0.28| 0.28 0.24| 0.23 0.26 0.28] 0.26 0.22| 0.23 0.22 0.3 0.27] 0.25 0.23 0.19] 0.21
AL 0.64 0.71f 0.92 1.02] 0.77 0.74 0.8 0.62 1 0.8 0.61| 0.69 0.64 0.85 0.98] 0.75 0.74 0.19] 0.47
FE 20.2| 19.73| 19.85| 19.95| 19.48| 19.96 20.06| 20.25| 20.02] 19.94 20.03] 21.32] 19.51| 19.44| 19.04] 19.87 19.46| 24.06] 21.76
MN 1.25] 0.96] 0.93 1.05 1.1 0.97 0.98 1 1.04] 1.03 0.91| 1.05 0.81 0.85 0.62] 0.85 0.78 1.27] 1.03
MG 23.37| 23.46| 23.03| 22.63| 23.01] 22.83| 22.96| 22.71| 22.57] 22.95 23.42| 21.55| 23.56| 22.87| 23.75| 23.03 22.81| 18.79] 20.8
CA 1.37 1.45 1.44 1.55 1.49 1.49 1.46 1.41 1.58] 1.47 1.79] 1.68 1.69 2 1.93] 1.82 1.71 2.04] 1.88
NA 0.03 0f 0.01 0.01f 0.01 0.01 0.02 0.05 0] 0.02 0.02 0.01 0.02 0.08 0] 0.03 0.03 0] 0.02
K 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0 0
CR 0.01 0 0 0.07 0 0 0.02 0.53 0.04] 0.07 0.04| 0.01 0 0 0] 0.01 0 0.01] 0.01
SUM|100.54| 101.2|100.41| 99.11| 99.15| 99.61| 99.62| 100.43| 99.88] 99.99 |101.44|100.19| 100.17| 99.92| 100.93| 100.53 99.48| 99.81] 99.65

KonuyectBo noHoB B nepecyete Ha 6 (0)
SI ]11.9711)1.9909|1.9831| 1.9657| 1.9762| 1.9819| 1.9739( 1.9786| 1.9771] 1.9776 |1.9825|1.9924| 1.9792| 1.9786| 1.9791] 1.9824 |1.9905| 2.0157] 2.0031
TI ]10.0064| 0.0060( 0.0078( 0.0080( 0.0078( 0.0068| 0.0063| 0.0072| 0.0078] 0.0071 ]0.0060|0.0065| 0.0061| 0.0083| 0.0073] 0.0068 |0.0065| 0.0054] 0.0060
AL ]0.0280| 0.0303| 0.0400( 0.0452( 0.0339| 0.0323| 0.0352| 0.0269| 0.0435] 0.0350 |0.0264|0.0303| 0.0276( 0.0371| 0.0421] 0.0327 |0.0323| 0.0085] 0.0204
FE |0.6230| 0.6008( 0.6102( 0.6243| 0.6075| 0.6199| 0.6238| 0.6253( 0.6204] 0.6172 ]0.6104(0.6623| 0.6010| 0.6011| 0.5799] 0.6109 |0.6032| 0.7615| 0.6824
MN ]0.0391| 0.0295( 0.0288( 0.0333( 0.0349( 0.0305| 0.0308| 0.0314| 0.0328] 0.0323 ]0.0281]|0.0330| 0.0253] 0.0266| 0.0191] 0.0264 |0.0245( 0.0408] 0.0327
MG ]1.2850( 1.2733| 1.2617| 1.2615| 1.2786| 1.2638| 1.2721| 1.2497| 1.2468] 1.2658 |1.2723|1.1930| 1.2937| 1.2600| 1.2892| 1.2616 |1.2600| 1.0597] 1.1599
CA ]0.0541| 0.0566| 0.0569| 0.0620| 0.0594| 0.0593( 0.0580| 0.0559( 0.0626] 0.0583 |0.0698(0.0669| 0.0668| 0.0793| 0.0754] 0.0716 |]0.0679| 0.0827] 0.0753
NA ]0.0019| 0.0000| 0.0005| 0.0004| 0.0010( 0.0005| 0.0017( 0.0037| 0.0000] 0.0011 ]0.0012|0.0009| 0.0017| 0.0060( 0.0000] 0.0020 |0.0023( 0.0000] 0.0012
K 0.0000/ 0.0000] 0.0000| 0.0001| 0.0000{ 0.0000| 0.0000| 0.0002| 0.0000] 0.0000 |0.0000{0.0000/ 0.0000{ 0.0001| 0.00007 0.0000 |0.0000| 0.0000f 0.0000
CR ]0.0002| 0.0000{ 0.0000( 0.0021( 0.0000{ 0.0000| 0.0005| 0.0156| 0.0012] 0.0022 ]0.0013(0.0004( 0.0000{ 0.0001| 0.0000)] 0.0004 ]0.0002( 0.0000] 0.0001

SUM | 4.0088| 3.9874| 3.9890( 4.0026( 3.9993| 3.9950| 4.0023| 3.9945( 3.9922] 3.9968 |3.9980(3.9857| 4.0014| 3.9972| 3.9921| 3.9949 |3.9874| 3.9743]| 3.9809

F/IFM| 34.01| 33.11] 33.62 34.3| 33.44| 33.98| 33.97| 34.45| 34.38] 33.91 33.41| 36.82] 32.62] 33.25| 31.72] 33.56 33.25| 43.09] 38.17
wo 27 289 2091 3.13 3 3| 292 285 3.19] 295 3.52| 3.42 3.36] 4.03 3.84] 3.63 3.47 4.25] 3.86
EN 64.21| 64.96] 64.45| 63.68| 6457 64.04] 64.1] 63.68| 63.53] 64.14 64.24| 61.02| 65.11| 64.06] 65.65] 64.02 64.43| 54.49] 59.46
FS 33.09| 32.16] 32.64| 33.19| 32.44 32.96] 32.98| 33.46] 33.28] 32.91 32.24] 35.56] 31.52 31.91 30.5] 32.35 32.1) 41.25] 36.68

MpumeyvaHue. BkpanneHHukn optonupokceHa: |- 06p. 1-4480, 1I- 06p. 1-4481. MukponuTsl lll- 0bp. |- 4481.
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Tabnuua 22.5.

X1UmMunyeckn coctaB ByJIKaHU4YECKOro
ctekna B. AH CCCP (o6pa3seu 1-4481)

1 2 cpegHee
(n=2)
SI 75.52 75.63 75.58
Tl 0.62 0.63 0.63
AL 11.62 11.82 11.72
FE 2.72 2.69 2.71
MN 0.07 0.06 0.07
MG 0.23 0.29 0.26
CA 0.89 1.04 0.97
NA 1.82 2 1.91
K 4.04 3.82 3.93
CR 0.01 0 0.01
SUM | 9754 97.98 97.76
KonuyectBo noHoB B nepec4eTe Ha 8 (0)
Sl 3.3472 | 3.3367 3.3420
T 0.0207 | 0.0209 0.0208
AL 0.6070 | 0.6146 0.6108
FE 0.1008 | 0.0993 0.1001
MN 0.0026 | 0.0022 0.0024
MG 0.0152 | 0.0191 0.0172
CA 0.0423 | 0.0492 0.0458
NA 0.1564 | 0.1711 0.1638
K 0.2284 | 0.2150 0.2217
CR 0.0004 | 0.0000 0.0002
SUM | 45210 | 4.5281 4.5246
FIFM 86.9 83.88 85.39
AB 36.62 39.31 37.97
ORT 53.48 49.4 51.44
AN 9.9 11.3 10.6
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KoHueHTpauusa P33 B aHaesutax B. AH CCCP(r/T1)

Ne | Ne o6p.| nopopna | La | Ce Pr Nd | Sm | Eu | Gd | Tb Dy | Ho Er | Tm | Yb Lu
1| 1-4481 | aHpe3uT |11.70|27.40| 3.69|18.10| 5.49| 1.97| 6.63| 0.94| 5.10| 1.09| 2.75| 0.39| 1.60| 0.29
2] 1-4478 | aHpe3ut | 8.86(21.80| 3.08|14.80| 4.86| 0.83| 6.46 0.96( 5.50| 1.21| 3.30| 0.47| 2.53| 0.41
3| 1-4479 | anpe3uT | 11.20|25.30| 3.40|15.00( 4.61 0.55| 6.30| 0.97| 5.68| 1.28| 3.60( 0.53| 2.88| 0.48
100.0
=
s
o
o
T
o
X
©
o 10.0
o
o
o
=
1.0
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Puc. 22.2 Xapakrtep pacnpegenenusa P30 B aHgesuTax B.AH CCCP

Tabnuua 22.6.
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la  Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Puc.22.3 Xapaktep pacnpegenexus P33 B gauutax B. AH CCCP
MpumeyaHue. Homepa 06pa3yoB 13 Tabnuubl 22.9.
KoHueHTpauusa P33 B paumtax B. AH CCCP(r/T)
Homep | Homep| nopopga | La | Ce Pr Nd | Sm | Eu | Gd | Tb Dy | Ho Er | Tm | Yb Lu
n.n. 0o6p.
1 1-4477 | maumTt |11.90(27.40( 3.68(17.40| 5.18| 1.22| 6.92| 1.04| 5.98| 1.30| 3.60| 0.52| 2.76| 0.45
2 1-624 Aauut 9.60(23.10( 3.36(15.80| 5.05| 0.26| 7.01| 1.10| 6.48( 1.43| 4.07| 0.59| 3.32| 0.53
3 I-627 | paumt |12.30|27.60( 3.62|16.90| 4.99| 0.15| 6.30| 0.90| 5.01| 1.10| 2.81| 0.41| 1.95| 0.33
4 1-626 AauuT 3.36|] 6.08| 0.64| 2.38| 0.55( 1.37( 0.68 0.11| 0.60| 0.13| 0.35| 0.05| 3.29| 0.05
5 1-4474 | paumTt |13.40(31.20( 4.02(19.00| 5.60| 0.94| 7.50| 1.15| 6.80| 1.48| 4.12| 0.59| 3.29| 0.53
6 I-4475 | pauut |10.70(25.90( 3.67|18.40| 5.89| 1.50| 8.60| 1.35 8.02 1.85 5.31| 0.79| 4.60| 0.75

Tabnuua 22.7.
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23. By.mcaH OZ[HOGOKPIﬁ. Koopauuatsr 53°56° c.ur., 159° 28 B.x1. Beicora 1100 M. PaspyIieHHBIH CTPaTOBYIKaH Jyroo6pasHOro THIIa,
MaHTHIHOTO nuTaHus. CoCTaB: MUPOKCEH-TUIArHOKIJIA30BbIe aH/1e3UTO-0a3aIbThI, IBYTHPOKCEHOBBIE aHE3UTHI | THIa.

XumMmunueckun coctaB nopog B.OgHoG0KUMN

Tabnuua 23.0.

KomnoHeHTbl| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Sio, 52.80| 53.66| 53.81] 54.04] 54.87| 55.62| 56.08| 56.32| 56.46| 56.80| 57.30| 57.44| 57.52| 57.92| 58.47] 59.32| 59.62| 59.76] 59.78] 62.28
TiO, 056 1.21) 120 1.68 1.3 1.15 0.11] 120 1.22] 120 098 096 100 116 1.23f 103 1.08 102 1.05 1.38
Al,O3 18.06] 14.15| 15.00 16.72| 17.38] 15.27| 16.56] 16.50| 16.00| 16.50| 16.45| 16.25 16.48| 15.85| 15.63| 15.05| 14.50] 15.06] 15.88] 15.57
Fe O3 2.84 588 541 470 536 430 291 272| 246 272 400 4.00 493 450 7.34 350 410 351 269 1.59
FeO 7.34] 572 345 445 388 6.40 677 585 580 585 500 585 4.04 527 212 435 6.00 4.36 6.11 457
MnO 0.15| 0.21] 0.20| 0.34 0.30] 020 0.7 025 029 0.5/ 018 0.14 0.8 019 0.17] 0.6 0.21 0.6 0.15 0.27
MgO 432| 415 418 343 3.80 360 3.700 3.67| 3.88 3.67] 3.10 3.08) 297 279 256 295 256 295 1.96 2.10
CaO 981 807 820 832 710 770 7.86 752 676 752 6.90 6.45 674 695 672 693 617 693 6.34 5.02
Na,O 2.96| 355 4.98 3.49 372 402 328 329 3.89 353 381 4.08 354 402 392 444 419 359 3.85 4.47
K20 084 0.78) 108 095 120 132 0.87 120 1.13 120 128 143 118 145 1250 140 124 132 1.10 1.23
P,Os 0.18] 0.24] 0.24] 026 0.24] 024 0.27] 028 024 024 034 034 o056 036 017 034 034 036 023 0.39
Ha0 0.00, 0.00 022 0.00 000 0.24 0.0 0.0 0.0 000 0.00 050 0.00 0.00f 0.00 0.0 0.5 0.3
H,0" 0.00l 0.000 1.01] 0.29 0.00 0.000 0.23] 0.000 0.00 0.00 0.00) 0.000 0.00| 0.00 0.57
n.n.n. 1.02 0.61 0.28 0.25
SUM 99.86| 97.62| 97.75 99.61] 99.50| 99.82| 99.84| 98.80 98.36/ 99.48 99.34| 100.02| 100.25| 100.46| 99.86] 99.47| 100.01] 99.02] 99.54| 99.57

FeO'/MgO | 299 265 1.99| 253 220 285 254 226 207 226 277 307 285 334 341 254 379 255 435 286
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npogoikerue Tadur. 23.0.

KomMmnoHeHTbl| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 19 20
Li 12.00f 12.00f 8.00] 8.00] 10.00{ 11.00] 12.00 10.00 12.00] 7.62| 8.50 6.90 6.000 9.000 8.000 7.000 5.50
Rb 10.00] 12.00{ 17.00] 17.00] 14.00] 16.00{ 17.00f 14.00], 17.00] 14.90] 12.00 10.00 15.00] 15.00f 16.00] 14.00] 16.50
Cs 1.20 1.20 1.50, 1.50 1.10 150, 1.20 1.20 1.10p 0.37 2.00 1.20] 1.50 1.50] 1.30 1.50 4.05
Vv 350.00] 330.00{ 350.00] 350.00] 350.00| 300.00| 350.00] 350.00] 350.00] 177.50] 50.00 70.00 70.00, 80.00] 80.00] 90.00] 110.00
Co 10.00] 22.00] 40.40] 33.00] 24.30] 44.00{ 25.00[ 10.00] 25.00] 20.27| 10.00 20.40] 10.00] 20.90f 20.60] 16.00] 0.85
Ni 12.00] 12.00{ 12.00] 12.00] 12.00] 3.80] 15.00f 12.00] 15.00] 5.18] 10.00 15.00 15.00] 16.00f 18.00] 26.00] 15.00
Cr 15.00] 10.00{ 17.40] 8.74] 4.00] 26.00] 10.00{ 10.00] 15.00] 13.02] 8.00 2.90 3.000 3.00f 1.43] 11.00] 86.00
Ba 600.00] 600.00{ 200.00] 200.00] 300.00| 370.00{ 450.00] 600.00] 600.00] 300.00] 150.00 170.00, 670.00] 350.00] 100.00] 330.00] 665.00
Sr 800.00| 800.00] 390.00] 300.00] 500.00] 390.00] 620.00| 130.00] 600.00| 345.00| 450.00 380.00 880.00] 400.00] 350.00f 420.00] 455.00
Pb 6.00 6.000 6.000 6.000 6.000 8.70f 6.000 7.00 6.80] 7.50 6.00 6.00 5.000 5.000 3.00] 8.70| 4.50
Mo 180, 190 190/ 180, 1.70] 2.0 150f 130, 150 1.50f 1.80 1.50] 1.300 130, 1.60 0.90f 1.30
Zn 30.00{ 30.00{ 50.00] 60.00] 40.00 87.00] 60.00] 50.00] 40.00[ 100.00] 40.00 50.00 50.00 69.00] 44.00 87.00] 56.10
Cu 60.00] 12.00] 99.00; 60.00] 80.00] 100.00] 80.00] 60.00] 80.00] 34.00] 57.00 44.00 50.00] 11.60] 16.90[ 58.00| 59.00

Mpumeyanue.

MupokceH-nnarnoknasoBble aHAEe3UTO-6a3anbTbl.

1-06p. | -4751, C-B BepLumHa kanbgepsbl; 2-06p. | -741,C-B 60pT kanbaepbl,CpeLHNE rOPU3OHTHI;

3-00p. | -709, C-B 60pT kanbaepbl, BEpPXHMUE rOpU3oHTbI; 4-00p. | -697, B-60pT Kanbaepbl, BEPXHUE rOPU3OHTHI;
5-06p. | -687, KO-B 6opT Kanbaepbl, cpegHne ropmnsoHTbl; 6-06p. 712, C-3 6opT Kanbaephbl, NaBOBLIN OCTaHEL, ;

7-06p. | -702, C-B 60pT kanbaepsbl, HWKHWUE ropu3oHThI; 8-00p.l -713, C-3 6opT Kanbaeps;

9-06p. | -700, B-60pT Kanbaepsbl, HWKHNE rOpM30HTbI; 10-06p. | -716, ncTokM p. KapbiMckon, neebii 60pT.
JBynnpokceHoBbIe aHae3uTbl U AauunTbl. 11-06p. | -686, B-60pT, cpeaHne ropmsoHThbl;

12-06p. | -717, C-B 60opT, 200M OT BepLuuHbl; 13-06p. Bnogaeew / 34 /;14-06p | -719, C-B 60pT, Bbiwe T.H.l -717;
15-06p. | -713/1, C-3 60pT kanbaepsbl; 16-06p. | -686, KO-B 6opT, cpegHMe ropusoHThI;

17-06p. | -693, FO-B 60opT, BepxHune ropnsoHTsl; 18-06p. | -683/2, aarka B 3anagHoun 4acTu Kanbgepbl;

19-06p. | -708, KO-B 60pT, cpeaHme ropusoHTel; 20-06p. | -749, C-B 60pT, BEPXHUE FOPU3OHTHI;

21-06p.1-4807, UrHUMBpPUTBI, CPEOHSIS YacTb NOCTPOMKN, BOCTOYHBIN 60pT Kanbaepsbl; 22-06p. | -706,H0-B yacTb, BepxHue ropusoHThl;
23-06p. | -710, C-6opT cpegHewn YacTu kanbaepbl, MOLLHOCTb ropu3oHTa 50M; 24-06p.I-4762 dpbaMme 13 urHumopuTa.
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KomMmnoHeHTblI| 21 22 23 24
SiO; 63.32| 64.78] 65.66| 70.04
TiO; 0.78| 0.63] 0.72] 0.31
Al,O3 18.14] 15.98] 15.40| 14.20
Fe O3 0.34] 3.34] 1.83 1.32
FeO 3.77] 1.99] 3.12] 211
MnO 0.12| 0.15] 0.12] 0.07
MgO 2.37] 1.68] 1.14] 1.05
CaO 5.12| 3.90 4.34] 2.88
Na,O 3.63] 4.48 3.97] 4.20
K0 1.30] 1.90 1.80| 3.02
P,0s 0.20 0.16] 0.24] 0.09
H,O 0.10 0.40
H20"

n.n.o. 0.52| 0.62] 0.84] 0.32
SUM 99.71] 99.61] 99.58| 99.61

FeO/MgO | 172 297 4.18 3.14
Li 9.00
Rb 15.70
Cs 1.50]

v 60.00
Co 14.40
Ni 10.00
Cr 41.34
Ba 200.00
Sr 500.00
Pb 5.00
Mo 2.00
Zn 50.00
Cu 60.00

npogoikerue Tadur. 23.0.

E)eO*/Mg 8

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0O 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65

Puc.23.1 Cwucrematuka nopog B. OgHobokuin Ha anarpamme FeO*/MgO-SiO2

Sio2
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Cpeannii XuMHU4eCKHIl COCTAB OCHOBHBIX IOPOI000PA3YIOIIMX MUHEPAJIOB M BYJIKAHHYECKOI0 CTEKJIa B eM3ax
reHeTHYECKH CBA3AHHBIX € Kajbaepoii B. Oqnodokoro (oopasen 1-4750)

Mt IL
(n=9) [ (n=2)
Sl 0 0
TI 9.44 42.05
AL 1.72 0.14
FE2 36.7 33.02
FE3 49.17 23.24
MN 0.32 0.31
MG 1.84 2.57
CA 0 0
NA 0 0
K 0.04 0.03
CR 0 0
SUM 99.23 | 101.36
B nepecyeTe Ha 32(0) 3(0)
Sl 0.0000] 0.0000]
TI 2.1334 0.7812
AL 0.6076 0.0040
FE2 9.2248 0.6822
FE3 11.1216 0.4320]
MN 0.0818 0.0065]
MG 0.8248 0.0945]
CA 0.0000] 0.0000]
NA 0.0000 0.0000]
K 0.0163 0.0010]
CR 0.0000 0.0000]
SUM 24.0103 2.0014
F/IFM 91.79 87.84

Pl Pl Q Q Q Cpx Opx

(n=23) | (n=9) | (n=22) | (n=12) | (n=17) (n=35) | (n=21)
S 58.43| 55.41 72.1) 67.67] 72.73 Sl 52.55 52.95
TI 0 0.01 0.82 0.66 0.35 TI 0.17 0.1
AL 26.31] 2792 11.98] 13.89] 12.76 AL 0.82 0.33
FE 0.43 0.65 3.14 3.12 1.96 FE 9.49 21.32
MN 0 0 0 0 0 MN 0.34 0.92
MG 0.02 0.06 0.26 0.31 0.32 MG 14.29 22.62
CA 8.54 9.96 1.18 2.68 1.48 CA 21.44 1.12
NA 5.45 4.96) 0.38 1.78 0.27 NA 0.26 0
K 0.45 0.28 2.64 1.95 2.94 K 0.001 0.01
CR 0 0 0 0 0 CR - 0
SUM 99.63| 99.25 92.5| 92.06] 92.81 SUM 99.37 99.37
KonunyectBo noHoB B nepecyete Ha 8 (0) B nepec4ete Ha 6(0)
S 2.6192| 2.5119] 2.5014| 2.3910| 2.5024 Sl 1.9763 1.9835
Tl 0.0000{ 0.0003] 0.0213| 0.0175| 0.0092 Tl 0.0048 0.0028
AL | 1.3898] 1.4918| 0.4897| 0.5786] 0.5175 AL 0.0362 0.0144
FE | 0.0161] 0.0246| 0.0912| 0.0922| 0.0564 FE 0.2983]  0.6680
MN | 0.0000] 0.0000| 0.0000] 0.0000] 0.0000 MN 0.0109 0.0292
MG | 0.0012] 0.0038f 0.0132| 0.0161] 0.0162 MG 0.8008 1.2633
CA | 0.4102| 0.4836| 0.0439| 0.1016| 0.0544 CA 0.8640, 0.0451
NA | 0.4733] 0.4359| 0.0258| 0.1221] 0.0181 NA 0.0188 0.0001
K 0.0255 0.0160] 0.1170] 0.0881| 0.1292 K 0.0003 0.0003
CR | 0.0000{ 0.0000] 0.0000/ 0.0000] 0.0000 CR 0.0000,  0.0000
SUM| 4.9353| 4.9679| 3.3035| 3.4072| 3.3034 SUM | 4.0104 4.0067|
F/IFM| 93.34] 86.73] 87.34] 85.14| 77.72 F/IFM 34.59 34.59
AB 52.07 46.6) WO 2.28 2.28
ORT 2.8 1.71 EN 63.92 63.92
AN 45.13| 51.69 FS 33.8 33.8

Taoauna 23.1.
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CopepxaHue mukpoanemeHToB n P33 B nopoaax B.OgHo60kun (r/T)

Taomnuma 23.2.

HoMep | 06p. | nopoaa Sc Se | As Sb | Th U Br Hf | Ta Zr La Ce Pr Nd [Sm| Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
1 709 |aHp.-6a3.| 11.30 3.04] 18.90 0.52| 3.40] 0.75 0.30 6.28 60.00] 15.90] 33.10 3.90] 15.90 4.24] 0.93 5.67| 0.83 4.81] 1.08 2.84] 0.43 2.08 0.36
2 697 |aHp.-6a3. | 27.70 1.38] 19.000 1.23] 0.30] 0.84 0.20 2.04 130.00) 7.18 17.10 2.48 11.90] 3.91] 1.80 5.75| 0.88 5.30 1.22] 3.50] 0.53 2.93 0.49
3 687 | aHp.-6a3. | 24.50] 1.39 12.30 0.49 0.66] 1.90, 0.17| 0.33 69.00] 7.94| 19.50, 2.89 14.40 4.79 0.49 6.65 1.02] 6.01] 1.35 3.90 0.56| 3.10] 0.51
4 712 | aHp.-6a3. | 28.20] 1.14] 11.40, 0.34] 2.67| 3.12| 0.84 1.38 105.00) 8.74] 20.00 2.74] 12.90] 3.91] 1.81] 5.00| 0.72] 4.22 0.87| 2.29] 0.33 1.70 0.26
5 702 | aHp.-6a3. | 28.00] 1.19 13.10 0.56] 0.37| 3.30] 0.83] 0.49 0.43 75.00 7.77| 18.60 2.71] 13.10| 4.20 0.43 5.45| 0.79 4.50 0.96] 2.51] 0.36| 1.76 0.29
6 715 |aHp.-6a3. | 31.60] 1.70] 10.80] 1.04/ 1.30] 1.41] 0.25 1.99 1.35| 90.00] 7.68 18.60 2.71] 13.10| 4.25/ 1.16 5.60| 0.82] 4.64| 1.01] 2.69 0.39 1.87| 0.32
7 719 | ange3uT | 25.700 1.07| 20.60 1.02] 0.12 0.90, 0.17| 1.69 45.00] 8.29 20.00, 2.88| 14.10| 4.48 0.79 5.98 0.86] 4.92 1.09 2.81] 0.42| 2.01 0.35
8 693 | anpgesut | 19.50 13.40 0.05 0.27| 0.55 0.18] 3.12| 0.35 55.00 7.35 18.10 2.74] 14.00] 4.56/ 0.27| 6.60| 1.00] 5.98 1.32] 3.77| 0.54| 3.02 0.50
9 683/2 | angesuTt | 24.00 43.80, 1.53] 1.09] 0.81] 0.33 4.28 1.58 11.00| 12.00 27.80, 3.81] 18.40| 5.58/ 0.83 7.60 1.17| 6.97| 1.52 4.32] 0.62| 3.50] 0.56)
10 710 gauuTt 14.20, 0.70, 5.50, 3.46) 1.81] 2.98 0.38 4.68 130.00] 10.40] 22.80| 2.97| 12.90| 3.69 0.01] 4.87| 0.71] 4.32| 0.92] 2.54| 0.36] 1.89 0.33
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CopepxaHue P33 n apyrnx m/a B MrHumbpurax n nemsax B. OgHo6okun (r/T, Au, mMr/T)

nopoaa / xoHApUT

= 10.0

1.0

La

Ce Pr Nd Sm Eu Gd Tb Dy Ho Er ™m

Puc. 23.3 XapakTep pacnpegenenus P33 B urHumbputax n nemsax B.
OaHOBOKUM.

Yb

Lu

HoMep| OGp. nopoaa La | Ce | Pr| Nd |[Sm|Eu | Gd | Tb |Dy |Ho | Er |Tm | Yb | Lu | Rb | Cs
1 |-4762 | yruum6pur| 1570 31.80| 3.68 14.40 3.84 0.78 4.50 0.67| 4.18 0.90| 2.53 0.39 1.95 0.35| 49.00| 1.63
| -4750 nemsa 13.10 29.10| 3.61] 15.10[ 4.37| 1.25| 5.37| 0.81] 4.68| 1.03| 2.76| 0.42| 2.02 0.36| 38.60 0.97
HOoMep| 06p. nopoaa Sr Ba Sc Co [Se| As | Sb | Th |U Br | Hf | Ta | Zr | Au
| -4762 | yruum6pur | 255.00] 625.00( 6.19[ 3.33| 1.70] 26.50| 1.60] 3.41) 0.73( 0.24] 4.31) 0.83]140.00
o [I-4750 nemsa 280.00[ 720.00f 15.20| 10.10] 1.00{ 38.40| 1.64| 2.56] 0.50| 0.45| 4.34] 0.29(110.00| 0.10
100.0

IIpumeuanue. 1- urHuMOpUT; 2- MIeM3a.

Taomuma 23.3.
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24, By.]'IKaH beasiHkuHA. Koopauuarer  53° 56” c.m., 159° 24’ B.1. Beicota 1180 M. Pa3spylieHHbI CTpaToOBY/IKaH IyrooGpasHOro

TUTIA, MAHTUHHOTO nuTaHus. COCTaB: IIarHOKJIa3-MTUPOKCEHOBBIC 0a3aIbThI, aHE3UTO-0a3abThI, aHAC3UTHI | THUTIA, TAITUTHI, PUOJIUTHI.

Xumunueckmm coctaB nopop B.bensaHkuHa

KoMnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
SiO; 49.76| 50.71| 52.70| 52.75| 53.32| 53.50( 53.64| 53.88] 54.32| 57.00| 57.26] 62.08/ 62.88| 62.90( 65.42| 65.66| 67.06
TIO2 0.91 111 1.56 1.50 1.52 1.10 1.18 1.28 1.20 1.15 0.99 1.18 1.15 1.19 0.75 0.72 0.80
Al>O3 17.86| 17.14| 17.39| 17.30( 16.92| 16.30| 16.42| 16.40( 16.30| 17.20| 14.55| 17.00( 16.25| 17.10| 17.42| 15.40( 15.34
Fe>03 7.01 8.55 8.27 8.17 5.26 7.30 7.42 7.43 7.40 4.50 4.50 3.00 3.00 3.02 1.26 1.83 2.64
FeO 7.31 6.54 1.87 3.26 5.14 6.00 6.30 6.20 6.00 6.00 5.00 5.00 4.90 5.05 3.98 3.12 0.92
MnO 0.22 0.21 0.24 0.21 0.25 0.21 0.23 0.21 0.28 0.23 0.23 0.20 0.21 0.21 0.15 0.12 0.15
MgO 6.32 4.50 4.79 4.69 4.56 3.56 3.50 3.60 3.50 2.40 3.50 1.35 1.93 1.36 1.62 1.39 1.30
CaO 8.30 7.00 7.62 7.52 8.18 8.75 8.72 8.73 8.70 7.10 6.90 4.23 5.20 4.22 2.78 4.34 3.76
Na,O 2.12 2.82 3.42 3.50 3.42 3.50 3.13 3.05 3.35 3.53 4.78 4.46 3.13 4.28 5.11 3.97 5.55
K20 0.48 0.53 0.77 0.66 0.77 0.72 0.66 1.02 1.08 1.14 1.45 1.37 1.28 1.86 1.39 1.80 151
P,0s 0.18 0.20 0.41 0.45 0.46 0.44 0.45 0.26 0.26 0.28 0.34 0.36 0.30 0.36 0.26 0.24 0.26
H,O 0.40 0.13 0.59 0.00 0.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.00
H,O" 0.68 0.00 0.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SUM 100.87| 99.44( 100.31| 100.01| 100.53| 101.38| 101.65| 102.06 102.39| 100.53| 99.50| 100.23| 100.23| 101.55| 100.14| 98.99( 99.29
FeO'/MgO 2.15 3.16 1.94 2.26 2.17 3.53 3.71 3.58 3.62 4.19 2.59 5.70 3.94 5.71 3.16 3.43 2.54

MpumeyvaHue. HxkHME ropn3oHTHI NOCTPOKKK Narnoknas-onnMB1MHOBbLIE 6asanbTsl: 1-2 -06p.1-660, 1-674.
CpepaHue ropusoHTbl ABYNUPOKCEHOBbLIE aHAe3nTo-6a3anbTel U aHae3uThl: 3-14 - 0bp.1-658, 1-656, 1-657,1-654, 1-643, 1-679, 1-691, 1-640, 1-670, 1-678, 1-677, 1-642/1

BepxHue ropmaoHTbl gaumTsl: 15-17 - 06p. 1-649, 1-680, I-650.

Tabnuua 24.0.
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npogosmkeHne tabn. 24.0.

KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
LI 5.12 6.00 6.00 0.70 7.00 7.00 7.00 7.00 7.00 1.00 1.80 7.76 1.80 3.00 3.00
RB 4.74| 10.00f 13.00f 13.00f 12.00f 10.00{ 13.00| 16.00f 13.00| 15.00( 20.00| 18.60( 16.60| 23.00 25.00
Cs 0.29 1.00 1.00 5.00 5.00 0.38 5.00 1.00 0.50 1.00 1.20 0.28 4.23 2.00 2.00
\Y, 410.00| 200.00| 100.00( 270.00| 150.00| 200.00( 200.00( 200.00| 100.00( 30.00{ 30.00| 62.30| 30.00( 30.00 30.00
CO 30.50| 18.00f 30.00f 20.00| 45.00] 16.40| 37.40( 18.00f 68.00f 19.00| 10.00 8.03| 14.80| 55.00 55.00
NI 13.40( 27.00| 20.00| 16.00( 60.00f 27.00] 30.00| 15.00( 10.00 6.00 8.00 2.30 9.00 5.00 5.00
CR 26.70| 30.00( 10.00( 13.00| 30.00 4.30 5.25| 30.00 5.88 5.00 5.00 2.16| 395.00{ 30.00 30.00
BA 149.60| 470.00| 100.00| 400.00| 500.00( 290.00| 510.00| 750.00({1100.00| 850.00| 900.00f 35.00( 500.00| 250.00 300.00
SR 448.80{1400.00| 900.00( 800.00{1200.00| 779.00| 220.00{1500.00| 310.00({2500.00{1400.00| 381.19|1300.00( 500.00 500.00
PB 5.00 6.00 2.00 7.00 6.00 5.00 8.00 7.00 8.00 1.00 7.00 6.00 8.00 6.00 6.00
MO 1.00 1.00 1.00 1.20 5.00 1.50 1.60 1.00 1.00 1.10 1.00 1.30 2.00 1.00 3.00
ZN 91.70| 55.00/ 50.00f 50.00{ 70.00| 80.00| 60.00({ 70.00| 70.00f{ 70.00{ 70.00| 160.70| 75.00( 90.00 90.00
Cu 111.20| 60.00f 50.00/ 80.00| 90.00f 90.00| 96.00| 100.00( 65.00f 35.00] 90.00f 12.30[ 60.00{ 200.00 100.00

6 L
[ I
5 4

FeO*/MgO

0 +—+——+—+

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70
Sio2

Puc.24.1 Cucrtematuka nopog B. bensiHkmHa Ha gnarpamme FeO*/MgO-SiO2
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nopoaa/XoHApPUT
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Puc. 24.2 XapakTtep pacnpegeneHusa P30 B 6asanbTax, aHaesnto-6asanstax n aHaesuTtax B. bensHkmHa

CopepxaHue P39 B 6asanbTax, aHae3uTo-6asanbTtax n aHgesutax B.bensHkuHa (r/T)

Ne |Ne obp. |nopopa La Ce Pr Nd Sm |Eu Gd Tb Dy Ho Er ™Tm |[Yb Lu Y
1 [I-674* |6asanbT 4.65(11.72| 1.94| 9.28/ 2.90| 1.00( 3.04| 0.51| 3.25| 0.67| 1.89| 0.29| 1.68| 0.25|18.29
2 |1-643 aHpe3uto-6asanbT | 6.70] 16.20( 2.31| 11.30( 3.69| 0.43| 4.80| 0.68| 4.01| 0.83| 2.24| 0.32| 1.64| 0.26
3 |I-672 9.54| 22.60| 3.28(15.10| 4.95| 0.19| 6.90| 1.09| 6.48| 1.47| 4.21| 0.62| 3.59| 0.58
4 |1-640 aHpesut 17.00| 35.00 4.03|16.80[ 4.37| 0.35| 5.98| 0.90| 5.43| 1.24| 3.58| 0.53| 2.98| 0.50
5 [|I-677* |-" 11.87|28.55| 4.57|21.40( 5.98| 1.67| 6.00| 1.01] 6.29 1.30| 3.75[ 0.57| 3.22| 0.54|37.33
6 |l-642/1 |-" 22.90| 46.80 5.40| 22.10| 5.78| 0.40| 7.10( 1.16| 7.11| 1.66| 4.79| 0.70| 4.22| 0.68

Tabnuma 24.1.
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25. By.mcaH I[I/ITMapa. Koopauuatst 53° 51 c.ur., 159° 32’ B.1. Beicota 1215 M. PaspyureHublii By/IkaH MaHTHIHHOTO muTaHns. COCTaB:

OJIMBUH-IIJIATMOKJIa30BbIe 0a3aJIbThHI U aH,I[e3I/ITO'6a?>aJ'II>TBI.

Xumunyecknmn coctaB nopopgax B. [lutmapa

Tabnuua 25.0.

KomMnoHeHTbI 1 2 3 4 5 6 7 KoMnoHeHTbI 1 2 3 4 5 6 7
SiOz 48.04] 50.52] 52.28] 52.64] 53.28] 53.42] 54.58 Li 5.00 5.00 6.00 9.00 57.00 63.00 62.00
TiO, 1.08 1.01 1.01 1.00 1.00 0.85 0.90 Rb 10.00 10.00 20.00 8.00 15.00 13.00 17.00
Al>O3 20.03] 22.34] 20.66] 20.05] 19.85] 18.69] 19.30 Cs 2.00 2.00 1.90 1.80 2.20 2.20 2.20
Fe,03 411 2.76 2.82 2.44 4.05 3.66 1.75 Mn 1500.00| 1300.00| 1600.00{ 1500.00 1600.00| 2000.00| 1100.00
FeO 5.11 4.31 5.00 6.20 4.13 5.11 4.95 Ti 6000.00 3000.00{ 8000.00| 2000.00{ 4000.00 5000.00| 5000.00
MnO 0.26 0.24 0.24 0.26 0.25 0.29 0.25 \Y, 180.00f 250.00f 500.00| 230.00| 250.00f 250.00| 220.00
MgO 5.88 2.61 2.84 3.06 3.19 3.81 3.09 Co 36.00 14.00 24.00 30.00 32.00 21.00 19.00
CaO 10.83] 11.15 9.94 9.49 9.30 8.30 8.28 Ni 25.00 10.00 14.00 12.00 15.00 10.00 9.00
Na.O 3.05 3.41 3.94 3.48 3.96 4.26 4.06 Cr 30.00 30.00 20.00 20.00 10.00 20.00 10.00
K20 0.37 0.46 0.64 0.40 0.72 1.30 1.30 Ba 100.00{ 100.00{ 200.00| 600.00| 600.00f 300.00| 700.00
P,0Os 0.25 0.27 0.32 0.38 0.17 0.36 0.17 Sr 100.00/ 800.00{ 400.00| 800.00| 800.00( 6000.00| 2000.00
H.0 0.60 0.56 0.24 0.26 0.30 0.10 0.18 Pb 3.00 5.00 6.00 1.00 2.00 3.00 4.00
H,O" 0.71 0.32 0.46 0.44 0.18 0.21 0.76 Mo 0.60 0.80 0.90 0.50 1.20 0.80 1.20
n.n.m. Zn 30.00 30.00 80.00| 100.00 70.00 50.00 60.00
SUM 100.32] 99.96] 100.39] 100.10] 100.38] 100.36] 99.57 Cu 80.00 90.00| 150.00 90.00 70.00 80.00 80.00

FeO'/MgO 1.50 2.60 2.65 2.74 2.44 2.21 2.11

Mpumeyanue.

OnuBuH-nnarnoknasoBble 6a3anbTbl. (PlANngy.7o -20-25%, Olgg g, -10, CPx- oo 1)%. 1-06p | -2006, HWKHNE NaBOBbIE FOPU3OHTHI B MMPOKNACTUYECKOWN TOLLE,
KO-3 tpor, C-B cteHka n 2-06p | -2006/3, cpegHue naBoBble FOPU3OHTHI B MMPOKNACTUYECKON TonLle, TaMm xe; 3-06p | -2008, BepxHMEe NaBoBble FOPU3OHTLI B

nupoknactuyeckon Tonule, KO-3 Tpor, KO-B cTeHka; 4-06p | -2004, BepxHMe NaBOBble FOPU30HTLI B NUPOKNacTuyeckon Tonule, KO-3 tpor, C-B cTeHka.

Mnarnoknas - oNIMBMHOBbLbIE aHAe3UTo-6a3anbTbl. (PlANs, 7o -00 40%, Ol Fo4q.75 -0 7%, CPx ABrut -2%, OPxFs22-3)%. 5-06p | -2012, cpegHve naBoBble

ropu3oHThbl, KO-3 Tpor, C-B creHka; 6-06p | -2009, BepxHMe NaBoBble FOPU3OHTHI, BbIC.1297 M; 7-00p | -2013, cpegHue naBoBble ropn3oHThl B KO-B 4acTy NoCTporKw.
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26. By.mcaH )KyHaHOBCKI/Ie BOCTPHKI/I. Koopmuuatsr  53° 47” c.m., 159° 18’ B.1. Beicotra 1684 M. PaspyureHHbIi Byikan
MaHTHIHOTO nuTaHug. COCTaB: IUIarHOKIIa3-TIMPOKCEHOBBIE 0a3aIbThl U aHIE3UTO-0a3aIbThI, IBYTMPOKCEHOBBIC aH/IE3UTHI | THNA, TAIUTHL.

Xumunyecknm coctaB nopog B. )KynaHoBckue BocTpsiku Ta6nuua 26.0.
KomnoHenTbl | 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
SiO, 51.03] 51.10] 51.19| 51.57] 51.70] 52.09] 52.63| 52.73| 53.09] 53.34] 54.13| 54.17| 54.42| 54.64] 54.94] 54.97| 55.63] 57.76
TiO, 1.18] 095 091 o098 1.04f o090 105 o085 092 o091 o091 o096 100 087 o088 096 090 1.00
Al,03 20.34] 2027| 18.86] 18.30] 18.78] 1860 19.21] 19.28] 18.65| 18.95| 19.45] 18.40] 2059 18.49] 19.90] 17.50] 18.70] 17.73
Fe20z 2.00] 314 683 680 503 522 305 509 549 551 3.02] 300 310 3.94] 324] 400 400 263
FeO 6.66] 5.36] 233 305 432] 322 639] 253] 557 259 592 560 354 417 441] 615 6.60] 5.04
MnO 015 015 o017] o016 023 o027] o006] 015 o025 o017 o0.05] o018 o013 o015 o015] o019 o023 o017
MgO 421 350 413 460l 332] 353 4.01] 3.05] 415 344 368 380 350 3.60] 1.96] 240 244 2.46
CaO 999 11.06] 808 885 7.93| 811 878 7.49] 7.35] 852 819 835 860 7.26] 872] 865 6.80] 6.68
Na,O 297 296 283 298] 276 305 327] 355 261 315 363 363 381 345 319 328 415 386
K.0 0.84] o050 o085 o088 048 080 1.02] o09] o050 o063 o070 o089 o085 o079 o079 108 o076 1.30
P.Os 045 021] o031] 032 o021 o046 o044 049 o045 o021] o025 024 o027 o024 o023 o026 o028 026
H,0 0.00] o0.26] 151 o000 034 148 002] 114 o000 o036 o0.06] o000 o012 146] 031] o000 o0.00] 0.18
H,0" 0.41 1.56[ 1.00 173 o0.28] 158 0.00 1.43[  0.00 0.25 0.00] 0.00
n.n.n. 1.00 3.93 1.84 1.61 1.25 1.28
SUM 100.23| 100.46] 99.56| 99.49] 100.07] 99.46] 100.21] 98.83] 99.03] 99.62| 101.42] 99.22| 101.54] 99.31] 99.97| 99.44] 100.49] 100.35
FeO'/MgO 2.01] 234 205] 199 266 224 228] 233] 253 219 235 218 181 214 374 406] 418 3.01
IIpumeyanue.

1- 06p.2503, 6a3anbT, I0ro-BOCTOUYHBIN CKJIOH CEBEPO-BOCTOYHOTO TPOTa, HIXKHUE TOPU3OHTHI; 2 — 00p. 2506, 10r0-BOCTOUHBIN TPOT, BEpXHHE
TOpPHU30HTHI; 3 — 00p. 2526, MUPOKCEHOBHIN 0a3abT B MpaBoM OOPTY Tpora, B 1 kM k ceBepy oT BhICOTHI 1684,8 M; 4 — 06p. 2521, 6azanbT, ceBepo-
3amagHbli CKJIOH, CEBEPO-BOCTOYHOIO TPOra, BEPXHHUE JTABOBBIE TOPU30HTHI; 5 — 00p.2504, neBrbiif 60pT ceBepo-BOCTOUHOTO Tpora; 6 — 00p. 2542,
0a3aJIbT, BEpXHUE TOPU30HTHI CEBEPHOM YaCTH MOCTPOUKH, BeicoTa 1625 M; 7 — 00p. 2504, 6a3aibT, FOTO-BOCTOYHBIN CKJIIOH CEBEPO-BOCTOYHOTO TPOTa,
HUKHHE TOPU30HTHI; 8 — 00p. 2541, GazansT, ckiioHbl BeICOTHI 1500 M ceBepo-BocTouHEI Tpor; 9 — 00p. 2525 anae3nto-6a3ansT, ceBepo-3anaaHblil
CKJIOH CEBEPO-BOCTOYHOTO CKJIOHA, HI)KHUE JTaBOBBIE TOPU30HTHI; 10 — 00p. 2538, HMKHME TOPU3OHTHI B I0XKHON YacTH mocTpoiiky; 11 — o6p. 2516,
aH/e3UTO-0a3a1bT, ceBepo-BocToUHbIM Tpor 800 M K 10r0-BOCTOKY OT BBICOTHI 1684,8 M HI>KHUE TOPU3OHTHI MOCTpoikH; 12 — 06p. 2505, annesuro-
0a3abT, I0TO-BOCTOYHBIN CKJIOH, CEBEPO-BOCTOYHOTO TPOTa, BEPXHHE JIABOBBIE TOPU30HTHI; 13 — 00p. 2506, BepXHHE rOPU3OHTHI FOTO-BOCTOYHOTO
CKJIOHA, CEBEPO-BOCTOYHOTO Tpora; 14 - 06p. 2534, nBynupOKCEHOBBIN aHAE3UTO-0a3a/IbT, HEKK B LIEHTPAILHOM YaCTH MOCTPOIKH,
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npojoinkerue Tadir. 26.0.

KomnoHeHTbI 1 3 4 6 7 8 9 10 11 12 13 14 15 16 17 18
LI 6.00 4.60 6.00 4.70 6.40 3.40 3.40 6.60 6.00 7.00 6.00 3.00
RB 19.00 18.00] 12.00 12.001 12.00] 12.00F 12.00 13.00] 12.00 12.00 10.50 9.93
CS 1.70 1.70 1.70 1.90 1.90 1.90 1.90 1.90 2.20 2.10 1.30 2.20
\% 320.00 320.00] 500.00 250.00] 220.00] 230.00] 240.00 320.00] 330.00 250.00 210.00] 250.00
CcO 37.00 33.00] 20.00 20.00] 22.00] 18.00f 22.00 27.00] 25.00 25.00 30.60] 27.20
NI 40.00 35.00] 22.00 22.00] 22.00] 22.00] 14.00 16.00] 18.00 16.00 15.00] 17.00
CR 20.00 20.00] 30.00 10.00f 20.00} 30.00]7 10.00 30.00] 30.00 30.00 16.00 6.25
BA 430.00 700.00] 700.00 350.00] 500.00] 400.00] 300.00 380.00] 350.00 500.00 285.00] 165.00
SR 950.00 900.00] 900.00 950.00]1200.00] 650.00] 850.00 720.00] 850.00 900.00 1300.00] 410.00
PB 7.00 1.00 4.00 3.00 7.00 3.00 3.00 3.00 3.00 3.00 5.00 4.50
MO 1.00 1.20 5.50 1.00 1.00 0.90 1.00 1.20 1.20 1.20 0.90 0.90
ZN 70.00 70.00] 42.00 70.00] 60.00] 40.00] 35.00 50.00] 50.00 50.00 50.00] 50.00
CuU 70.00 70.00] 60.00 75.00] 60.00] 30.00] 50.00 80.00] 80.00 80.00 55.00] 48.00

IIpumeuanue.

15 — 06p. 2535, Beime Ha 100 M ot Hekka Ha ceBep; 16 — 06p. 2530, anne3nTo-6a3aneT, ceBEPO-3aMagHblil CKIOH CEBEPO-BOCTOYHOTO TPOTa,

BbIC. 1500 M; 17 — 06p. 2703, annesuto-6a3ansT, T. TaioBas, BepXHUE TOPU3OHTHI CEBEPHOTO CKJIOHA; 18 — 00p. 2530, 006;10MKH CBETIIO-CEPHIX JIaB B

tonie Tydos, Hrxke Ha 100 m 1.H. 2529; 19 — 06p. 2512, BeicoTa 1100, cBetno cepsl mummTyaThie aHae3uThl; 20 - 00p. 2549, aHne3uT, 10KHAS YacTh

noctporikd, B 800. Kk 0ro-BocTOKy OT BbICOTHI 1684,8 M; 21-00p. 2550, anaesurt, Boicota 1684,8 M, BepxHUE TOPU30HTHI; 22-00p. 2510, anne3ur, K

ceBepo-BoCTOKY OT BbIcOTHI 1100; 23-00p. 2709,an1e3UT, BepXHUE TOPU3OHTHI JIaB B LIEHTPAIBHOM YacTu MOCTPOMkH; 24 — o0p. 2518, Bbie T.H.

2511; 25 — 06p. 2507, anne3ut, paiion BeicoThl 1100 M.; 26 — 06p. 2552, cBeTno-ceprie naruThl, BepiinHa Bbic. 1100 m.
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npojoinkerue Tadir. 26.0.

KoMnoHeHThI 19 20 21 22 23 24 25 26
SiO, 58.80] 58.66] 59.96] 61.31] 61.94] 62.18] 62.31] 63.29
TiO, 089] o077] o076] o084 094 o068] o060 0.98
Al,O3 18.85] 18.80] 18.20] 16.51] 15.85] 16.60] 17.62] 16.50
Fe,O3 262 175 180 246] 250 3.38] 298] 3.28 5
FeO 335 445 360l 377 425 3371 238 347
MnO 0.15] 0.4 o012] o018 o020 012] o012] o015
MgO 1.30] 167] 130 210] 235 172 172] 190 4 1
CaO 6.96] 6.79] 6.00] 5.16] 6.45] 516] 551 5.00
Na,O 387 433 476 491 491 405 463] 455 o3 -
K20 120l 139 129 151 170l 168 173 147 2
P,Os 021] 034 034] 039 039 o024] o026 032 g
H.O" 037] o0.16] o000 o014 o000 o009 o002 o0.00 sz-
H.O" 0.83] o0.00] 0.38] 0.00 0.23 o0.00
n.n.n. 0.94 1 4
SUM 99.51] 100.08] 98.13] 99.66] 101.48] 99.27| 100.11] 100.91
FeO'/MgO 439 361 402] 285 277] 3.73] 294] 3.38 L
LI 490 839 480] 5.000 5.00 360 2.00 0 oo e
RB 70l 2200l 1200 1200 1610l 200l 1300 0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65
cS 143 131 3.00 3.00 1.80 350 2.00 Puc. 26.1 Cuctematuka nopog B. KynaHoBckue BocTpsku Ha Sio2
v 150.00] 62.81] 100.00] 100.00] 150.00] 160.00] 12000 Avarpamme FeO*MgO-SiO,
co 19.00] 8.48] 9.00] s8.00] 17.50] 20.00] 20.00
NI 400 761] 7.00] 3.00] 10.00] 16.00] 18.00
CR 0.83| 4.40] 10.00] 10.00] 4590 5.00] 5.00
BA 670.00] 419.80] 500.00] 750.00] 370.00] 700.00] 900.00
SR 160.00] 463.00] 650.00] 700.00] 565.00] 900.00] 700.00
PB 500 6.00] 500 5.00] 9.70] 9.00] 9.00
MO 140l 160 160 120 o070 120 1.00
ZN 30.00] 62.10] 60.00] 55.00] 80.00] 60.00] 50.00
cu 30.00] 22.70] 30.00] 35.00] 52.00] 40.00] 10.00
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Tabnuua 26.1.

XuMHMYyecKumn coctaB racTMHrcuTa B 6asanbTax
B. )KynaHoBckue BocTpsiku (o6pa3sewn, 1-2526/1)

100.00

1
Sl 40.24
Tl 0.95
AL 14.46
FE2 7.41
FE 6.78
MN 0.17
MG 13.03
CA 10.16
NA 1.02
K 0.4
CR 0
OH 5.9
SUM 100.52

nopoaa/XxoHapuT

10.00

Konnuectso noHos ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1.00

B nepecyeTte Ha 23 (0) la  Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Sl 6.1277

T 0.1088 Puc. 26.2 Xapakrep pacnpegeneHus P33 B nopoaax B. KynaHosckue BocTpsku.

AL 2.5953
FE2 0.9437

FE 0.8634 CopepxaHue P33 B nopoaax B. )KynaHoBckue BocTpsiku. Tabnuua 26.2.
MN 0.0219 Ne |Ne o6pasua nopona La [ Ce | Pr | Nd [ Sm | Eu [ Gd [ Tb | Dy | Ho | Er | Tm | Yb | Lu
MG 2.9580 1| 1-2526 6asanbT 6.94| 15.86] 2.41] 10.89] 2.95] 1.05] 3.16] 0.54] 3.51] 0.73] 2.11] 0.30] 1.96] 0.29
CA 1.6577 2l 2542 6asanbT 8.71| 20.1] 2.75] 12.9] 3.91] 0.15] 552 0.85 5/ 1.15| 3.21| 0.48] 2.68] 0.45
NA 0.3012 3] 1-2505 aHp.-6asanbT | 9.68( 22.24| 3.39( 16.06| 4.24| 1.32| 4.24| 0.71| 4.42| 0.90| 2.63| 0.36] 2.46] 0.38

K 0.0777 4 1-2703 aHp.-6asanbT | 5.26( 13.80| 2.07| 10.30| 3.52| 1.28] 4.77| 0.69| 4.22| 0.90| 2.46| 0.36] 1.79] 0.31
CR 0.0000 5 2540 aHp.-6asansT 8.3| 18.5| 2.44| 10.9| 3.28/ 0.11| 3.85| 0.52| 2.7 051 1.29/ 0.17| 0.81| 0.12
OH 1.0000 6] 1-2549 aHpe3uT 10.44| 25.26| 3.88| 17.79| 4.76] 1.43| 4.78] 0.83] 5.02| 1.05] 2.94] 0.43] 2.96] 0.44
SUM 16.6554 71 12550 aHpesuT 11.07| 27.66| 4.13| 18.46] 5.17| 1.61] 4.95] 0.83] 5.25| 1.09] 3.22| 0.46] 2.99] 0.47
F/EM 22 59 8| 1-2507 aHge3nT 18.60| 37.00| 4.46| 19.00] 5.00] 0.55| 6.95| 1.10] 6.65| 1.52 4.37] 0.64] 3.78] 0.61
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27. MOHOTeHHbIE BYJIKAHUYECKHEe 00Pa30BaHM.

XnMmnyeckmn coctaB MOHOFEeHHbIX BYyIKaHU4YeCKkUx obpasoBaHui BocTtouHomn 30HbI KamuyaTtku.

KomnoHeHTbl] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
SiO, 51.08] 52.40] 53.50] 54.04| 54.58| 55.92| 57.42| 57.48] 57.78] 58.00] 58.00] 58.00] 58.68] 58.84| 60.10| 64.86] 67.37] 69.08
TiO2 1.42] 1.40] 1.35] 1.33] 1.15f 1.25] 1.13] 1.18] 1.43] 1.22] 1.20F 1.10] 0.97] 0.90 0.97] 0.75] 0.80] 0.64
Al;03 20.95] 20.00] 17.74] 17.65| 18.14| 18.00| 18.13| 19.19] 15.09] 17.64] 17.84] 17.00] 16.32] 16.30| 17.27| 17.42] 15.34] 16.03
Fe.Os 3.33] 5.00] 2.66] 3.76] 0.93] 2.03] 2.06] 1.08] 2.06] 2.16] 2.06] 2.35| 1.15| 1.16] 1.20] 1.26] 2.64] 1.16
FeO 5.001 4.00] 5.74] 4.94] 5.66] 5.06] 4.43] 4.43] 5.29] 4.74] 4.84] 5.72| 4.88] 4.80] 4.65] 3.98] 0.92] 1.44
MnO 0.24] 0.20] 0.28] 0.30] 0.21] 0.20] 0.21] 0.18] 0.26] 0.23] 0.26] 0.21] 0.23] 0.20] 0.23 0.17) 0.15f 0.11
MgO 3.78] 3.00] 3.60] 3.46] 5.59] 5.09] 3.01] 252 4.43] 2.39] 2.59] 255 391] 3.95] 2.70] 1.62|] 1.30] 0.86
CaO 10.26] 9.26] 9.60] 8.50] 9.18] 8.18] 7.74] 8.06] 7.76] 6.60] 6.80] 7.15] 8.00] 7.90] 6.56] 2.78] 3.76] 3.06
Na.O 3.06] 3.35] 3.46] 3.94| 3.28] 3.18] 3.36] 3.83] 3.30] 4.75] 4.79] 4.62| 3.34] 3.30] 3.73] 4.60] 4.67] 4.63
K20 0.62] 1.05] 0.76] 0.83] 0.94] 1.41] 1.20] 1.35) 1.36] 1.20f 1.18] 1.10f 1.63] 1.63] 1.73] 1.88] 2.08] 2.20
P20s 0.20] 0.25] 0.28] 0.28] 0.28] 0.25] 0.30] 0.28] 0.28] 0.28] 0.30f 0.20] 0.30] 0.29] 0.28] 0.36] 0.36] 0.41
H.O 0.22) - 0.07¢ 0.10p 0.43] 0.10f - 0.03] 0.18] 0.16] 0.18] 0.10f 0.05} 0.07] 0.16/ 0.76] 0.45] 0.14
H,O" 0.05] - 0.42] 0.88] - - 1.80] 0.44] 0.60] 0.54] 0.50] 0.21] 0.82] 0.80] 0.77] 0.24] 0.03] 0.49
SUM 100.21| 99.91] 99.46]100.01]100.37]100.67]100.79|100.05| 99.82| 99.91]100.54]100.31}100.28]100.14|100.35|100.68] 99.87]100.25

FeO'/MgO 212 2.83] 2.26] 2.41] 1.16] 1.35] 2.09] 2.14] 1.61] 2.80] 2.58] 3.07 1.51] 1.47] 2.12] 3.16] 2.54] 2.89
Li 1.50f 0.50] 0.60p 1.50] 0.80f 0.81] 1.20p 0.30] 0.30F 0.85] 0.90f 0.92| 1.10p 0.30] 1.00F 1.00f 1.00F 1.00
Rb 15.00] 18.00] 14.00] 12.00] 16.00] 14.00] 20.00| 18.00f 21.00] 13.00] 18.00] 16.00] 30.00] 18.00| 27.00] 27.00] 30.00] 34.00
\% 250.00}250.00]180.00]150.00}450.00}400.00]400.00]150.00{150.00}450.00}180.00}300.00{180.00]450.00]180.00] 10.00| 10.00] 50.00
Co 25.00] 25.00] 10.00] 20.00] 80.00] 10.00f 10.00] 15.00] 15.00] 10.00} 14.00] 10.00] 14.00{ 10.00} 30.00] 1.00f 1.00] 10.00
Ni 10.00] 10.00] 10.00] 10.00] 33.00] 10.00] 10.00| 16.00f 16.00] 10.00] 20.00] 1.00] 10.00f 10.00f 15.00f 1.00] 1.00} 30.00
Cr 20.00] 30.00] 20.00]F 5.00] 20.00F 3.00] 8.00] 20.00] 20.00] 20.00} 20.00] 20.00] 10.00f 8.00}] 10.00] 10.00f 10.00] 40.00
Ba 300.00}300.00}300.00}300.00}350.00}600.00]600.00{550.00}550.00|550.00}660.00] 700.00}600.00}500.00}500.00{600.00{ 100.00}600.00
Sr 680.00]680.00]100.001100.00{300.00}450.00]300.00}500.00{500.00}300.00}700.00}800.00}500.001600.00}250.00{100.00{600.00§300.00
Pb 8.00] 2.00] 3.000 3.00f 7.00] 1.00f 1.00F 4.00] 8.00] 8.000 8.00f 1.00f 8.00f 1.00f 1.00f 1.00] 1.00Ff 5.00
Mo 1.00] 0.10p 1.00] 1.00f 1.40] 1.50f 2.00] 2.00] 3.000 1.000 1.30f 0.50] 1.50p 3.00f 5.00] 0.10F 0.50}7 2.00
Zn 80.00] 30.00] 50.00] 50.00] 45.00] 50.00] 80.00] 50.00] 80.00] 50.00] 35.00] 30.00] 40.00{ 40.00] 40.00] 40.00] 50.00] 50.00
Cu 20.00] 20.00] 20.00] 25.00] 80.00] 80.00] 80.00] 80.00] 50.00] 50.00] 55.00] 30.00] 50.00)100.00f 50.00] 3.00}] 3.00] 80.00

Tabnuua 27.0.
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MpumeyaHue.

1-06p.J-857,nnarnoknasoBble 6a3aneTel, Maap "BaneHTuHa" k ceBepo-BOCTOKy OT B. [1Bop; 2-00p.J-827, nnarmoknas-nupoKkceHoBble 6asanbThl , LUMAKOBbIA KOHYC,
BbiC.567,4; 3-06p.J-854, ONMBMH-NNPOKCEHOBBIE aHAEe3MTO-0a3anbThl,CEBEPO-BOCTOYHbIE CKIMOHbI B. [1BOp; 4-00p.J-838, 4BYNMPOKCEHOBLIE aHAe3nTo-6a3anbThl,
koHyc Kpyrnbin; 5-06p.J-603, oBynnMpoKCeHOBbIE aHAe3MTo-6a3anbTbl, KOHYC JlarepHbin; 6-06p.J-830, ABYNMPOKCEHOBLIE aHAEe3UTO-6a3anbThl, TABOBLIN NMOTOK
r.Octpon; 7-06p.J-828, oBYNMPOKCEHOBbBIE aHAE3UTbI, FOr0-BOCTOUHbIN 6opT Maapa 03. Cyxoro; 8-06p.J-853, ABYNMPOKCEHOBLIE aHAE3UThI, JTABOBLIN KOHYC Ha
ceBepo-3anagHbix cknoHax B.[1Bop BbIC. 723 M.; 9-06p.J-893, ABYNUPOKCEHOBbLIE aHAE3UTbI, NaBOBbIA KOHYC Ha CEBEPO-BOCTOYHbIX CKIOHax B.[JBop BbIC.790,8 m.
10-06p.J-721, ABYNNPOKCEHOBLIN aHAEe3UT, NaBOBbIN KOHYC Ha CeBepo-3anaHblX ckroHax B. [iBop; 11-06p. J-855, 4BYNMPOKCEHOBbIE aHAE3UTbI, NAaBOBbIN KOHYC K
ceBepo-3anagy ot B.[lBop; 12-06p.J-720, 4BYNMPOKCEHOBbIE aHAE3UTbI, NaBOBbIN KOHYC K toro-3anagy ot B.[lBop; 13-06p.J-861, ABYNMPOKCEHOBLIE aHOEe3UThI,
naBoBble NoToku r.Octpon; 14-06p.J-902, oBYNMPOKCEHOBLIE aHAE3NTLI, CEBEPHLIE CKMOHbI I.OcTpoit; 15-06p.J-858, ABYNMPOKCEHOBLIE aHOE3UTbI,LLAKOBbLIA KOHYC
K toro-3anagy ot r.Octpon;16-06p. J-839, AaunTbl, IKCTPY3UBHBIN KOHYC k 3anagy oT 03.Cyxoro; 17-06p.J-833, AaumnT, SKCTPY3MBHbINA KOHYC K CEBEPO-BOCTOKY OT
KoHyca Kpyrnbii;18-06p. J-840, pvonuTbl, 3KCTPY3MBHBIN KOHYC HOro-BOoCTOMHee koHyca Kpyrnbii; Homepa 1,2,3,4,10,11,12 - BynkaHu4eckue obpasoBaHusa | Tuna,
ocranbHble - |l Tuna.

FeQ*/MgO

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

Puc.27.1 Cuctematumka nopon MOHOreHHbIX 0bpa3oBaHun Ha anarpamme FeO*/MgO-SiO, Homepa Touek SI02

Ha guarpaMmme COOTBeTCTBYT Tabnumue 27.0.
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28. UruuMOpuThl KapbIMCKOil KOJIbIEBOI CTPYKTYPHI.

XumMunyecknmn coctaB UrHUMOpUTOB KapbIMCKOM KOMbLIEBOW CTPYKTYpPbI (K.K.C.)

Tabnuua 28.0.

KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
SiO; 66.46] 66.98] 60.24] 62.72] 63.12] 69.20] 69.22] 65.32] 64.82] 64.48] 67.90] 67.90] 67.80] 64.60] 65.68] 73.53] 73.00] 73.33
TiO2 0.30 0.30 1.15 1.30 0.70 0.75 1.00 1.37 0.75 1.18 0.83 0.83 0.80] 0.98 0.85 0.43 0.33 0.45
Al203 15.68| 16.79] 16.51] 16.23] 16.03|] 14.78] 14.31] 14.62| 16.06| 15.64] 13.91] 13.91] 13.99] 15.08] 15.25] 12.27| 10.27] 12.30
Fe>Os 2.52 1.76 3.60 2.01 2.05 2.26 2.30 0.74 0.89 1.29 2.32 2.32 2.40 2.82 2.65 1.48 1.88 1.50
FeO 2.16 2.17 3.10 3.50 2.28 0.92 1.60 2.82 3.17 3.73 1.87 1.87 1.80 2.96 2.38 0.83 0.80 0.80
MnO 0.14 0.23 0.21 0.25 0.23 0.17 0.10] Hlo 0.20 0.27 0.14 0.14 0.15 0.17] 0.14 0.08 0.18 0.08
MgO 0.97 0.69 1.47 1.77 0.92 0.76 0.95 1.08 0.38 1.01 0.75 0.75 0.70 1.42 1.20 0.30 0.50 0.38
CaO 4.03 3.51 4.72 4.88 3.97 2.58 2.73 4.22 4.32 4.38 4.06 4.06 4.00 4.42 3.71 2.24 2.34 2.00
Na,O 4.69 4.69 4.74 4.61 4.23 4.63 4.44 4.47 4.46 4.84 4.50 4.50 4.40 4.50 4.76 4.15 5.16 4.25
K20 2.40 2.37 2.16 2.04 2.49 2.47 2.11 2.06 2.22 2.24 2.90 2.90 2.95 2.29 2.23 3.90 3.95 3.70
P>0s 0.31 0.32 0.12 0.13 0.43 0.24 0.25 0.41 0.37 0.41 0.36 0.36 0.46 0.23 0.42 0.24 0.34 0.20
H.O 0.16 0.13 0.31 0.51 0.31 0.56 0.45 0.06 0.20 0.14 - - - 0.20 0.28 - - -
H.O" 0.49 0.47 1.34 0.60 2.97 0.24 0.24 1.45 1.57 0.44 - - - 0.29 0.24 - - -
n.n.n. - - - - - - - - - - 0.64 0.64 0.70 - - 0.52 0.62 0.50
SUM 100.31] 100.41] 99.67] 100.55] 99.73] 99.56] 99.70] 98.62| 99.41]| 100.05] 100.18] 100.18] 100.15] 99.96] 99.79] 99.97| 99.37] 99.49

FeO'/MgO 4.56 5.44 431 3.00 4.48 3.89 3.86 3.23] 10.45 4.84 5.28 5.28 5.66 3.87 3.97 7.21 4.98 5.66
Li 1.00 1.00 1.00 0.80 1.00 1.50 1.50 1.30 4.00 3.90 3.000 11.00] 12.00f 11.00} 10.00 3.00 5.00 4.00
Rb 17.00] 17.00F 27.00] 27.00] 35.00f 25.00fF 31.00] 30.00 3.50] 35.00] 31.00f 38.00F 35.00f 30.00] 20.00p 35.00] 31.00] 20.00
Cs 9.00 8.00 8.00 1.00 9.00 8.00 9.10 9.00 8.00 8.30 8.30 9.00 9.00 9.00 9.00 9.10 8.00 9.00
\% 60.00] 60.00] 30.00] 25.00] 80.00] 30.00] 40.00] 40.00F 30.00f 50.00] 50.00f 80.00F 65.00] 80.00] 80.00F 30.00] 55.00] 75.00
Co 13.00] 13.00 3.00] 16.00] 13.00f 10.00] 20.00f 20.00f 20.00f 10.00] 11.00] 13.00F 10.00f 17.00] 13.00 1.00 1.00 2.00
Ni 2.00 2.00] 10.00 3.00 2.00 9.00 2.00 2.00 2.00 2.00 2.00 2.00] 52.00 2.00 2.00] 10.00f 12.00f 10.00
Cr 10.00] 10.00f 10.00f 10.00] 10.00f 10.00F 10.00f 10.00f 20.00f 20.00] 10.00f 10.00} 10.00f 10.00] 10.00} 10.00F 35.00f 10.00
Ba 800.00| 800.00] 800.00] 720.00] 800.00] 800.00] 600.00] 400.00| 400.00] 500.00] 900.00] 580.00] 500.00] 600.00] 300.00] 700.00| 560.00] 570.00
Sr 400.00] 100.00] 550.00] 400.00] 100.00] 600.00] 500.00f 300.00] 300.00] 300.00] 850.00] 400.00] 300.00| 420.00] 280.00] 500.00] 550.00] 450.00
Pb 1.20 1.00 1.00] 12.00 8.00 1.00 1.20 8.00 7.00 8.00 3.00 1.00 1.00 1.00 1.00 3.00 1.00 2.00
Mo 1.00 1.40 1.20 1.60 2.00 1.40 1.00 1.80 1.00 3.00 1.00 0.90 0.90 0.90 0.90 0.90 0.80 0.60
Zn 40.00] 50.00f 70.00] 48.00]7 40.00] 75.00] 70.00] 60.00F 90.00] 80.00] 60.00] 60.00f 35.00] 35.00] 40.00] 60.00] 45.00] 40.00
Cu 40.00] 40.00] 20.00] 50.00] 40.00] 40.00] 30.00f 30.00f 50.00] 10.00F 20.00] 50.00] 20.00] 20.00] 10.00] 30.00f 20.00] 25.00

287



MpumeyaHue. CeBepo-3anagHbin 60opT KKC. BepxoBbsi pyubss MyTHoro, cHusy-Beepx. 1-06p | -1612. VIrHumGpuTbl HEe MNAOTHBbIE C XapaKTepHOW nnutyarto-
CKOpIyrnoBaTON OTAENbHOCTLIO, NEXallMe Ha CBETNO-CepbiX NUMMOPUTOBLIX MeH3ax: 2-06p | -1612/1 - Bbiwe cnosa | -1612, 3-06p | -1613, 4-06p | -1613/2,
5-06p | -1614 - cpegHme roprM3oHTbI TONLWK, Te e UrHMmMbpuTbl (1 -1612 ), HO ¢ NUMH3amu cTekna (pbsmme). HmkHee TeveHue pyybs MyTHOro, cHu3y-BBepx: 6-00p |
-1615, 7-06p | -1615/1 - HWXXHME TOPU3OHTbI TOMLLUM, MITIOTHbIE TEMHO-Cepble, MOYTU YEePHOro LBETa, NopoAbl C YeTKO BUAMMbIMKM (bsmme; 8-06p | -1616,
9-06p | -1616/1 -BEpXHNE FOPU3OHTLI TOSLLM, MEHEE MIIOTHBIE CBETMO-cepble nopodbl 6e3 dpbamme. Wctokm p. Mp. XKynaHoeasa: 10-06p | -888, 11-06p | -4053,
12-06p | -4053/2, 13-06p | -4053/3, 14-06p | -4322 - cBeTno-cepble NNoTHble ¢ hbamme nopoabl. BoctouHbin 60pT KKC, noc. XXynaHoBo: 15-06p | -4325 -

NNOTHbIE ThbIMHO-CEpble nopoAdbl ¢ BonbwnM KonnmMyecTBoM (bsamme (PKynaHoBCKUM TN uUrHMMGpuTos). MnatourHumBputbl BOoCTOMHOro 6opta CemMAYMHCKON
KOnbLeBOW CTPYKTYpbI: 16-06p | -4051,17-06p | -4051/2, 18-06p | -4051/3.

11

10 +

FeO*/MgO

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77
Sio2

Puc.28.1 Cuctematumka urHumbpumTtoB KapbiMCKOM KOMbLEBOW CTPYKTYPbI Ha Anarpamme FeO*/MgO-
Sin-
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29. ByJIKaH I[3eH3yp. Koopauuatsr 53°38 c.ur., 158%55° B.1. Beicota 2285 M. JIeHCTBYIONIHIi BYJIKaH, MAHTHAHO-KOPOBOTO ITHTAHMS.

CocraB: IBYITUPOKCEHOBBIE M POTOBOOOMAaHKOBBIC aHAe3UTHI || THNa, mauThI.

CpeAHMN XMMUNYECKMW COCTaB aHAe3uToOB U AauuToB B. [13eH3yp

KoMnoHeHTbI 1 2 3 cpeaHee 4 5 6 cpeaHee
(n=3) (n=3)

SiO, 60.04| 60.60| 60.74 60.46 63.70| 63.80| 64.42( 63.97
TiO, 0.69 0.74 0.61| 0.68 0.55 0.67 0.57 0.60
Al>O3 15.17( 16.73| 17.45| 16.45 16.68| 16.49| 16.25| 16.47
Fe>03 3.85 2.02 5.89| 3.92 4.44 3.56 3.47| 3.82
FeO 4.09 3.76 0.23| 2.69 1.09 2.19 1.62| 1.63
MnO 0.10 0.12 0.09| 0.10 0.05 0.04 0.03| 0.04
MgO 4.52 4.05 2.45] 3.67 2.95 3.08 2.82 295
CaO 6.45 6.52 5.60 6.19 4.48 4.04 427 4.26
Na,O 3.18 3.04 3.31| 3.8 4.16 3.34 3.83| 3.78
K20 1.23 1.32 1.84 1.46 2.00 2.53 2.15| 2.23
P20s 0.17 0.26 0.09| 0.17 0.16/ 0.15 0.17 0.16
SO; 0.18 0.16 - 0.17 0.04| 0.03 0.03| 0.03
H,O 0.24 0.20 0.50, 0.31 0.19 0.37 0.08 0.21

H.O" - 0.40 130 0.85 - - - -

n.n.n. 0.14 - - 0.14 0.20| 0.42 0.12 0.25
SUM 100.05| 99.92( 100.10| 100.46 100.69| 100.71 99.83] 100.41
FeO'/MgO 1.67 1.38 2.26 1.69 1.72 1.75 1.68] 1.72

MpumeyvaHue. AHpge3nTol. 1 - 06p. 551- NoToK; 2 - 06p. 557- COBpEMEHHbBIN NOTOK Ha
FOXKHOM CKIoHe; 3 - 0bp. 558- kpatep. JauuTbl. 4 - 6 - 06p. 590, 591, 594- notok / 34 /.

Tabnuua 29.0.
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30. By.mcaH HNunnckuu. Koopauuatsr 55° 46 c.m., 157° 55! B.1. Beicora 3900 M. JleHCTBYIOMIHIT CTPATOBYIKAH, MAHTHITHO-KOPOBOTO
tumna. CocraB: 0a3abThl, aHAC3UTO-0a3aIbTHI, aHAC3UTHI || THTIA, JAITUTHI, PUOJTUTHI.

CpenHun xummyeckmumn coctaB nopopa B. MunmHckoro /43 /
(no aaHHbIM T.K.YypukoBon)

Kommnonentsl | cpennee A-b | cpeanee A | cpennee [I |cpennee P
Sio2 54.22 59.44 66.11 69.95
TiO2 1.10 0.86 0.53 0.35

Al203 17.41 16.94 15.72 14.70
Fe203 2.77 2.26 1.34 0.95
FeO 5.05 3.98 2.22 1.42
MnO 0.15 0.12 0.10 0.12
MgO 4.74 3.05 1.50 0.45
CaO 7.77 6.08 3.44 1.30
Na20 3.75 3.90 4.33 461
K20 1.62 211 3.13 4.00
P205 0.42 0.33 0.16 0.08
LOI 0.66 1.01 0.92 2.69
Sum 99.65 100.07 99.52 100.60
FeO'/MgO 1.60 2.00 2.75 8.86
Li 11.23 17.10 29.00
Be 1.01 0.94 111
Sc 22.46 17.71 11.22 7.00
\% 198.69 162.04 77.56 20.00
Cr 69.23 37.13 15.56 33.50
Co 27.62 18.38 9.75 6.00
Ni 51.54 22.52 9.83
Zn 103.46 70.38 53.56 60.00
Ga 18.15 17.88 16.22 16.50
Rb 2491 37.53 57.87 87.50
Sr 611.31 520.33 323.56 159.00

KomnoHeHT| cpeanee A-b | cpennee A | cpeanee I |cpennee P
bl
Y 21.07 20.84 18.53 29.00
Zr 170.62 163.63 216.44 242.00
Nb 8.99 7.69 9.40 21.50
Cs 0.48 0.71 121
Ba 595.31 669.08 775.56 529.00
La 17.60 13.33 16.14
Ce 40.41 29.14 34.01
Pr 5.44 3.95 4.55
Nd 23.93 16.71 17.10
Sm 5.55 3.84 3.58
Eu 1.59 1.06 0.98
Gd 4.70 3.42 3.01
Tb 0.73 0.59 0.53
Dy 4.16 3.09 2.80
Ho 0.80 0.70 0.68
Er 2.25 1.88 1.59
™ 0.34 0.29 0.28
Yb 2.19 1.95 1.73
Lu 0.32 0.30 0.33
Hf 3.87 3.94 4.29
Ta 0.50 0.41 0.65
Tl 0.11 0.19 0.25
Pb 5.33 7.29 8.09
Th 1.94 2.78 4.89
U 0.79 1.28 2.03
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CopepxaHue P33 B aHae3uTo-6asanbTax, aHae3suTax n gaumtax B.U4uHckun (r/T)

Ne |Ne o6p. |nopoga La Ce | Pr (Nd [Sm | Eu | Gd | Tb | Dy | Ho | Er [Tm |Yb |Lu
n.n
1 [ICH-29 |aHp.-6asanbT. | 13.54|34.35| 4.87(20.81| 4.91| 1.48| 4.16| 0.61| 3.72| 0.74| 1.95| 0.27| 1.83| 0.29
2 | ICH-03 |-"- 23.53|53.59| 6.95/28.30| 6.45| 1.91| 5.38| 0.81| 4.86| 0.91| 2.42| 0.36| 2.42| 0.37
3 | ICH-32 |-" 20.29|46.57| 6.18|27.25| 6.39 1.81| 5.12( 0.83| 4.59| 0.85| 2.39| 0.37| 2.43| 0.35
4 | ICH-31 |-"- 13.24|28.72| 4.03(19.06 4.55| 1.29| 4.12| 0.62| 3.42| 0.67| 2.01| 0.30| 1.82| 0.27
5 | ICH-02 |-"- 19.14(46.27| 6.43|28.21| 6.27| 1.79| 5.36| 0.79| 4.69| 0.92| 2.62| 0.37| 2.48| 0.37
6 | ICH-54 |-"- 16.92(36.98| 4.93|23.19| 5.15| 1.42| 4.41| 0.69| 3.69| 0.72| 2.12| 0.32| 2.02| 0.29
7 | ICH-28 |-"- 16.53(36.40| 4.69|20.71| 5.13| 1.43| 4.38| 0.73| 4.15| 0.78| 2.23| 0.36| 2.31| 0.31
8 | ICH-72 |aHaeauTsl 16.42(38.02| 5.56|23.22| 4.92| 1.47| 4.46| 0.65| 3.88| 0.86| 2.26| 0.30| 2.01| 0.33
9 | ICH-30 |-"- 16.19(36.96| 5.02|19.96| 4.90| 1.41| 3.94| 0.65| 3.83| 0.71| 2.00| 0.31| 2.15| 0.33
10 | 6334/1 |-" 18.93(44.31| 5.80{23.38| 4.96| 1.31| 4.06| 0.61| 3.50 0.70| 2.02| 0.30| 1.93| 0.30
11 | ICH-49 [-"- 15.49(30.55| 3.97|17.97| 4.32| 1.14| 3.73| 0.60| 3.24| 0.64| 2.00| 0.30| 1.94| 0.27
12 | ICH-33 |-"- 16.61(34.35| 4.61|19.38| 4.11| 1.12| 3.66 0.55| 3.17[ 0.69| 1.91| 0.29| 1.85| 0.29
13 | ICH-46 |-"- 13.33(29.14| 3.95|16.71| 3.84| 1.06| 3.42| 0.50| 3.09| 0.62| 1.88| 0.26| 1.81| 0.28
14 | ICH-25 |gaumTsl 16.14(34.01| 4.55|17.10| 3.58| 0.98| 3.01| 0.45| 2.80[ 0.58| 1.59| 0.24| 1.73| 0.28
15 | ICH-40 |-"- 22.15|47.61| 6.21|24.19| 5.24| 1.34| 4.11| 0.60| 3.85| 0.77| 2.15| 0.31| 2.24| 0.37
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31. Byakan BakeHUHT . Koopausars 53°54” c.u., 158° 04’
CocraB: IBYNMUPOKCEHOBBIC aHae3uTHI || THMA.

CpeaHMN XMMHNYECKMIN cocTaB aHae3nToB B. BakeHUHr /42 /

B.1. Beicora 2278 m. [loTyxmmuii cTpatoByJIKaH, MAaHTHHHO-KOPOBOTO THIIA.

Komnonentsl| BAK | BAK | BAK | BAK | BAK | BAK | BAK | O-71 | BAK | BAK | BAK | BAK | BAK | BAK | BAK | BAK | cpeanee
22 | 39 | 35 | 23 | 36 | 25 | 40 11 | 13 | 03 | 10 | 05 | 09 | 08 | 07 A
SiO, 58.86| 59.12| 60.19] 60.22| 60.31] 60.34| 60.68| 61.42| 61.72| 61.91] 62.11| 62.39] 62.52| 62.64] 62.71| 62.82|  61.25
TiO, 0.81] 080] o084 0.74] 056] 083 065 067 064] 063 060 049 055 057] 057 056 0.66
Al,03 17.08[ 16.79] 17.43[ 17.09] 18.19] 17.40| 16.74| 17.15| 16.83| 16,54 17.57| 17.36| 17.34| 17.49| 17.56] 17.53| 17.26
Fe;03 1.40| 141] 193] 147| 1.72] 200 1.39] 1.80 1.26] 1.22| 167 228 181 163 1.67 1.46 1.63
FeO 451 443] 3.46] 404] 186 349 389 3.71] 3.74] 363 294] 255 250 2.86] 2.76] 2.90 3.33
MnO 011] o011] o011 o010] 009] o011 010] o011 009] 009 011 013] 010] 0.11] 011 0.10 0.10
MgO 351| 367| 215 332 1.39] 211| 3.36] 351] 290 285 1.62] 1.90 1.45 154] 1.48] 148 2.39
CaO 6.34] 647| 541 6.06] 409] 533 595 612 563 548 500 500| 471 487| 486 487 5.39
NazO 378] 3.76| 439 3.89] 458) 448 395 400 398 385 444 418] 438 442] 438 453 419
K20 1.46| 145] 1.71| 157 185 1.77| 144] 144] 156 159| 187 159 1.92] 1.90] 1.90] 1.90 1.68
P,0s 021] 021] 027 017] 024] 034 018] 020 0.16] 016] 026 023] 026 026] 026 026 0.23
Lol 078 0.77] 087 031 043] 046] 061] 054] 046 060 049 042 1.07| 046] 064] 082 0.61
Sum 98.84] 98.98| 98.74] 98.97| 99.30] 98.65] 98.95|100.66| 98.95| 98.54] 98.66] 98.61] 98.60] 98.74] 98.90] 99.23|  98.71
FeO'/MgO | 1.64] 155 241] 1.62] 268 250 153| 152 1.68| 166 2.74] 242| 284] 282 288 285 2.20
Li 12.17| 13.05] 15.78 15.96| 12.97 14.48| 16.43| 15.29| 17.78| 17.46 17.36] 1534
Be 0.88] 0.88] 1.20 1.28] 0.80 0.79| 1.12| 114 111 1.14 111 1.04
Sc 16.00] 16.00] 8.00| 20.00] 9.50| 13.00] 13.00] 15.50] 17.50] 14.00] 7.50] 7.00] 5.00] 1050 8.00] 7.00]  11.72
Vv 172.00| 171.50| 128.00| 157.00] 69.50] 125.00| 139.00| 143.00| 136.50| 137.00| 78.00] 78.00| 66.00] 72.50] 72.00] 72.00] 11356
Cr 49.00| 67.50] 13.00] 48.00] 11.50] 13.00] 72.00| 66.50] 51.50| 53.00] 14.00] 11.00] 9.00] 15.00] 8.00] 10.00]  32.00
Co 22.00] 20.00] 13.00] 18.00] 7.50| 14.00] 17.00] 17.50] 17.50] 16.00] 11.00] 5.00| 5.00] 8.00] 11.00] 10.00]  13.28
Ni 17.00] 22.50] 0.00] 17.00 5.00] 24.00] 31.00] 19.50] 20.00 300 15.90
Cu 46.53| 33.67| 22.04 1158| 34.83 34.83| 14.06| 1223 9.77| 13.77 10.73] 2219
Zn 60.00] 61.50] 67.00] 57.00] 54.00] 73.00] 59.00] 61.50] 55.00| 53.00] 65.00] 64.00] 61.00] 64.50| 65.00| 63.00]  61.47
Ga 22.00] 19.00] 24.00] 17.00] 18.50] 18.00] 20.00| 16.00] 16.00] 17.00] 17.00] 17.00] 17.00] 17.50] 17.00] 32.00]  19.06
Rb 33.00] 30.50| 34.00| 33.00] 36.50] 35.00] 38.00] 22.50| 35.00] 33.00| 43.50 28.00] 41.00] 33.50| 18.00| 49.00]  33.97
Sr 480.00| 478.00| 525.00| 456.00| 517.50| 589.00| 471.00| 464.50| 482.00| 446.00| 505.50| 492.00| 487.00| 505.50| 495.00] 498.00]  493.25
Y 18.00] 7.50| 0.00| 16.00] 18.00] 14.00] 27.00] 2.00] 850 30.00] 25.00] 7.00] 12.00] 20.00] 5.00| 35.00] 1531
Zr 117.00| 118.00] 137.00] 113.00] 127.00] 138.00| 117.00| 123.00] 111.50| 112.00| 128.50| 126.00| 137.00| 133.50| 136.00] 130.00]  125.28
Nb 3.46] 3.49] 476 540 2.77 2.76| 4.26] 409 440] 429 427 4.00
Cs 0.80] 0.80] 1.18 1.25] 0.76 093] 1.16] 089 113 1.14 1.09 .01
Ba 454,00 460.50| 528.00| 480.00| 572.00| 551.00| 449.00] 465.00| 482.50] 503.00| 584.50| 525.00| 616.00] 599.00| 602.00] 602.00]  529.59
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KomnoHeHTbl] BAK | BAK | BAK [ BAK | BAK | BAK | BAK | O-71 | BAK | BAK | BAK [ BAK | BAK | BAK | BAK | BAK | cpeanee
22 39 35 23 36 25 40 11 13 03 10 05 09 08 07 A
La 12.05| 12.00| 14.85 17.11] 11.38 11.96| 15.10( 14.39( 15.81| 15.28 15.39 14.12
Ce 26.36| 26.52| 34.09 38.42| 24.59 25.61| 32.71 31.57( 33.96] 33.03 32.97 30.89
Pr 3.56( 3.63] 4.71 5.26[ 3.38 3.39( 4.40( 4.20| 4.48| 4.45 4.44 4.17
Nd 15.11| 15.10| 19.52 21.93| 13.67 13.61| 17.63| 16.69| 18.26| 17.97 17.92 17.04
Sm 3.45| 3.42| 4.36 488 3.03 2.99| 3.72| 3.50| 3.82| 3.77 3.77 3.70
Eu 1.02] 1.01] 131 1.33] 0.93 0.89 1.12 1.05 1.12] 1.10 1.10 1.09
Gd 2.94( 2.96| 3.66 3.85( 2.59 258 3.07| 273| 3.18( 3.05 3.01 3.06
Tb 0.45( 0.46| 0.57 0.58( 0.40 0.38( 0.48| 0.44| 0.50| 0.48 0.47 0.47
Dy 2.59( 2.62| 3.06 3.18( 2.30 2.28| 2.75| 2.44| 269 274 2.75 2.67
Ho 0.52] 0.52| 0.61 0.62| 0.47 0.46] 0.53] 0.49| 0.55[ 0.55 0.55 0.53
Er 1.45| 148| 171 1.72| 1.32 1.30] 1.60] 1.39 1.63( 1.59 1.53 1.52
Tm 0.21] 0.22] 0.26 0.25| 0.19 0.18] 0.25| 0.21] 0.24 0.24 0.25 0.23
Yb 1.43| 141 170 1.71] 1.29 1.27 1.62 1.53 1.72] 164 1.60 1.54
Lu 0.22( 0.21] 0.25 0.25( 0.20 0.19] 0.25| 0.23] 0.26f 0.25 0.24 0.23
Hf 2.85| 2.89| 347 3.59] 291 2.95| 3.25| 2.62| 356 3.39 3.35 3.17
Ta 0.21f 0.20] 0.26 0.27( 0.18 0.20] 0.24| 0.23] 0.26f 0.25 0.23 0.23
TI 0.15| 0.15| 0.17 0.18] 0.16 0.19] 0.21] 0.24] 0.22f 0.18 0.21 0.19
Pb 5.01f 4.90] 6.29 6.62( 4.88 5.66( 6.46 5.69| 6.74] 6.43 6.69 5.94
Th 1.91] 1.86[ 2.60 277 2.04 1.98( 2.67 219 287 2.80 2.64 2.39
) 0.93( 0.98] 1.15 1.23| 0.88 1.06) 1.29] 095 1.36] 1.33 1.33 1.13
6 }AAH,qe3V|Tb| & Jauntsl ‘
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Puc. 31.1 Cuctematuka nopog B. bakeHvHr Ha guarpamme FeO*/MgO-SiO,

Sio,
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CopepxaHue P32 B aHpge3uTax, gauutax n puonutax B. bakeHuHr (r/T)

Ne n.n | Ne o6p. | nopona La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb |Lu
1 BAK22 |aHgesuTbl | 12.05| 26.36] 3.56( 15.11| 3.45| 1.02 2.94| 0.45| 259 0.52| 1.45( 0.21] 1.43| 0.22
2 BAK39 |-" 12.00{ 26.52| 3.63| 15.10( 3.42| 1.01] 2.96| 0.46 2.62| 052| 1.48 0.22 141 0.21
3 BAK35 |- 14.85| 34.09| 4.71| 19.52| 4.36] 1.31| 3.66] 057 3.06] 061 1.71] 0.26] 1.70| 0.25
6 BAK25 |-"- 17.11| 38.42| 5.26| 2193 4.88| 1.33] 3.85| 0.58 3.18| 0.62] 1.72| 0.25[ 1.71f 0.25
7 BAK40 |-" 11.38| 24.59( 3.38| 13.67| 3.03[ 0.93] 2.59| 0.40( 2.30| 047 1.32| 0.19| 1.29( 0.20
10 BAK13 |-" 11.96| 25.61| 3.39| 13.61| 2.99| 0.89] 2.58| 0.38 2.28| 0.46] 1.30] 0.18( 1.27( 0.19
11 BAKO03 |-" 15.10| 32.71| 4.40| 17.63| 3.72| 1.12] 3.071 0.48 2.75| 053] 1.60] 0.25[ 1.62 0.25
12 BAK10 |-" 14.39| 31.57| 4.20| 16.69| 3.50( 1.05| 2.73| 0.44 244 049 1.39| 0.21] 153 0.23
13 BAKO5 |-" 15.81| 33.96| 4.48| 18.26f 3.82| 1.12] 3.18| 0.50f{ 2.69| 0.55| 1.63] 0.24 1.72 0.26
14 BAKO09 |-" 15.28| 33.03| 4.45| 17.97| 3.77( 1.10| 3.05| 0.48( 2.74] 0.55( 1.59| 0.24] 1.64f 0.25
16 BAKO7 |-" 15.39| 32.97| 4.44| 17.92| 3.77( 1.10| 3.01| 0.47( 2.75| 0.55( 153] 0.25/ 1.60[f 0.24
17 BAK12 |gaumnthbl 19.20| 41.42| 5.41| 20.90| 4.17( 1.16] 3.16/ 0.48 2.66| 0.50( 151 0.24] 156 0.24
18 BAK50 |-"- 10.87| 22.63| 2.93| 11.44| 2.34| 0.63| 1.78| 0.26| 1.36( 0.26] 0.72 0.11] 0.65( 0.10
19 BAK51 |puonutbl | 14.48| 31.68| 4.27( 16.04| 3.07| 0.77 2.23] 0.35| 2.03] 041 124 0.20( 1.41] 0.23
20 BAK19 |-" 14.47| 29.07| 3.75| 12.96| 2.36[ 0.50| 1.71f 0.27| 1.45( 0.28|/ 0.84 0.13] 0.89( 0.13
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Puc. 31.2 XapakTep pacnpegenenus P33 B angeautax, gauutax n puonurax B. bakeHuHr (r/T)

Tabnuya 31.1.
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32. By.HRaH KOpﬂKCKI/II/I. Koopauuats 53°17” c.ur., 158°54’ B.1. Beicota 3456 M. AKTHBHO [EiCTBYIOIMIA CTPATOBYIKAH MAHTHITHO-
KopoBoro reHesnca. CocTaB: TUIarnoKIIa3-MIPOKCEHOBBIE 0a3allbThl, aHE3UTO-0a3aJIbThI, IBYMTMPOKCEHOBBIE U POrOBOOOMAaHKOBBIC aHIe3UTHI || THma,

JallUuThI.

33. By.mcaH ApI/IK Koopmuuater  53° 22 c.ur., 158° 40” B.1. Beicota 2187 M. IToTyXumii cTpaTOBYJIKaH, MAHTHIAHO-KOPOBOTO THIIA.
CocraB: AByNUpOKCEHOBBIE aHAe3UTHI || Tuma , nanuTsl.

34. By.mcaH Aar. Koopaunatsl

CocraB: IBYIIUPOKCEHOBBIE aHAe3uTHI || Tuma.

CpeAHM XMMMUYECKUIN COCTaB aHAe3nTo-6a3anbLToB U aHae3uToB B. KopsAKkckumn

KomnoHeHTbI 1 2 3 4 |cpepHee| 5 6 7 8 9 cpeaHee 10
(n=4) (n=5)
SiO2 54.09] 55.98] 56.40] 56.62] 55.77 |57.26]57.32] 57.75| 57.90] 61.96] 58.44 64.56
TiO, 0.80] 0.74] 0.78] 0.72] 0.76 0.63] - 0.55| 0.66] 0.59] 0.61 0.59
Al;03 16.58] 19.67| 18.65] 18.04| 18.24 |17.75]19.79] 14.83] 19.95| 14.98| 17.46 15.13
Fe,03 3.39] 4.200 5.07| 7.18] 4.96 6.23] 5.33] 4.20] 5.80] 4.90 5.29 3.68
FeO 3.61] 4.04] 3.001 0.32] 2.74 1.56| 1.52| 4.37] 1.43] 1.07] 1.99 0.78
MnO 0.14] 0.12) 0.18] 0.12] 0.14 - cn. - 0.18] 0.10 0.06 0.09
MgO 3.75] 2.65| 3.94] 3.92| 357 2.90| 3.48] 5.23] 2401 3.70] 3.54 2.69
CaO 7.34] 8.90] 7.90| 7.20] 7.84 7.08] 6.82] 8.44] 7.98] 5.49 7.16 4.67
Na,O 3.03] 1.26]) 293] 1.07] 2.07 2.72] 3.51] 3.39] 245] 3.34 3.08 3.59
K20 1.04] 0.83] 1.34] 1.72] 1.23 2.52] 1.26] 1.24] 0.72) 2.10 1.57 2.24
P20s 0.15] - 0.10] 0.12] 0.09 - - 0.15 - - 0.15 -
SO3 - - - - - - - - - - - -
H.O 0.57] 0.16] 0.08] 0.09] 0.23 - - - 0.10] 0.84] 0.47 0.50
H,O" 2.11] 0.84] 0.08] 0.36] 0.85 0.84 ] 0.56 0.08] 0.50] 1.47 0.69 1.73
n.n.n. - - - - - - - - - - - -
SUM 96.60| 99.39|100.45| 97.48| 98.48 |99.49]99.59/100.23|100.07]100.54] 99.98 100.25
FeO'/MgO 1.78] 2.95] 1.92] 1.73] 2.02 247 182 1.56)] 2.77] 1.48 2.02 1.52

53° 23’ c.m., 158° 39’ B.1. Beicota 2319 m. IloTyXmmii CTPaTOBYJIKAH, MAHTHHHO-KOPOBOTO THIIA.

Tabnuua 32.0.

Mpumeyanue.

AHpe3unTo-6asanbThl. 1- 06p 480- BepLlUMHa ByrkaHa;
2- 06p 498- C-3 cknoH; 3- 06p 504- ceBepHbIl CKITOH;
4- 0bp 505- C-B cknoH;

AHAe3uTbl. 5- 06p 514- poroBOOGMaHKOBbIA aHOE3UT,
BOCTOUYHbIV CKINOH; 6- 06p 517- 3anagHbI CKITOH;

7- 06p 526- ABYNUPOKCEHOBbLIV aHOE3UT, BOCTOYHbIN
CKIOH; 8- 06p 530- poroBoo6MaHKOBbIV aHAE3WT,
akcTpy3usa y KO-B nogHoxus; 9- o6p 570- ceBepHoe
nogHoxue.

HauunT. 10- 06p 595- ceBepHoe nogHoxue./ 34 /
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CpeaHMN XMMHNYECKMIW COCTaB aHAe3nTo-6a3anbToB, aHAE3UTOB U JauUTOB B. ApUK

KOoMMNOHEeHThI 1 2 3 4 5 cpenHee 6 7 cpenHee MpumeyaHue.
(n=4) (n=2) AHpge3nTo-6a3ansT.1 - 06p. 500-
SiO, 56.00] 57.70[59.20[59.94] 60.04 59.22] 63.14] 63.40 63.27|  Aaiika Ha 3anagHOM CKIIOHE;
Tio, 106| 1.06 0.92] 0.86] o091 094 o082 o076 0.79] AHAE3NTLI 2- 06p. 546- IOXKHbIN
CKITOH, 6nn3 BepLuHbIl; 3 - 06p.

Al,03 15.29] 15.28|16.73[14.93] 17.04 16.00] 16.27| 16.20 16.24]  560- joxHbIli CKNOH: 4- 0Bp 576-
Fe.Os 230 2.25] 3.48] 2.16] 3.26 279 5.16] 206 3.61]  noTok, yxoOsiwumit nog B. APHK;
FeO 481 as81| 2.78] 3.68] 2.76 351 o0.29] 3.07 1.68 5 - 06p. 581- naBoBbI1 MNOTOK Ha
MnO 0.15] o016 o011 0.13] o014 014 007] o010 009 3ana;HoM ckioHe./ 34/
MgO 6.85] 6.61| 4.38] 466 4.01 292 289 360 3.25 gani::;" 6,7 - cpenHu1e ropu3oHTLI
CaO 7.20]  7.90] 652] 8.28] 6.60 733] 512 530 5.21 y :
Na,O 3.09] 283] 367] 334 361 336 4.05] 4.10 4.08
K20 1.18] 1.29] 1.60| 1.38] 1.49 1.44] 1904 194 1.94
H,O" 0.18] o0.28] 0.15] 0.11] o0.12 017 o0.06] 0.06 0.06
H.O" 1.22|  o0.26| 036 0.11] 052 031] o028 o038 0.33
SUM 99.33| 100.43[99.90[99.58] 100.50]  100.10[ 100.09] 100.97] 100.53

Feo'/Mgo | 1.00] 1.03] 1.35] 1.21] 1.42 1.22] 171 137 1.52
5
4 -

(@) 34 -

g ©® Kopsikckun

5 5. A Aar

A ° X Apuk
14 @ bakeHWH

o

0 —ttttt

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70

Puc. 34.1. Cuctematuka nopog BB Kopskckun, Aaar, Apuk, BakeHuHr Ha
aunarpamme FeO*/MgO-SIO,

SiO,

Tabnuua 33.0.
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Tabnuua 31.2.

CpeaHun XMuMHU4eCcK1Mn cocTtaB
aHpe3nToB B. BakeHuHr

Tabnuua 34.0.

XumMuyeckumn coctaB aHOe3nToB B. Aar

KoMnoHeHThI 1 2 cpenHee
(n=2)
SiO; 60.07| 61.05 60.56
TiO, 0.67 0.71 0.69
Al;03 19.50( 17.89 18.70
Fe.03 2.69 0.88 1.79
FeO 2.85 3.97 341
MnO 0.13 0.06 0.10
MgO 2.30 3.53 2.92
CaO 5.50 6.18 5.84
Na,O 3.72 3.46 3.59
K20 1.60 1.44 1.52
P,0s 0.20 0.15 0.18
SO3 - - -
H.O - - -
H.O" - - -
n.n.n. 0.55 0.71 0.63
SUM 99.78| 100.03 99.91
FeO'/MgO 2.29 1.35 1.72

KoMnoHeHThI 1 2 3 4 5 cpenHee
(n=5)
SiO; 58.48| 59.48| 61.06] 62.30| 62.80| 60.82
TiO, 1.12 0.59 0.47 1.43 0.81| 0.88
Al;O3 17.51| 20.10{ 17.62| 15.94| 16.03| 17.44
Fe.03 2.02 1.25 141 3.49 435 2.50
FeO 4.28 4.34 3.87 2.59 1.22| 3.26
MnO 0.13 0.11 0.02 0.23 0.13] 0.12
MgO 3.75 3.41 191 1.56 3.36| 2.80
CaO 7.28 6.18 4.95 6.29 4.76| 5.89
Na.O 3.39 2.88 3.36 3.60 3.61| 3.37
K20 1.40 1.18 2.14 1.95 190, 171
P»0s - 0.15 0.19 - - 0.17

SO3 - - - - - -

H.O 0.20 0.85 0.29 0.17 0.16{ 0.33
H.O" 0.36 - - 0.94 0.36| 0.55
n.n.n. - - 3.00 - - 3.00
SUM 99.92| 100.52| 100.29| 100.49| 99.49| 100.14
FeO'/MgO 1.63 1.60 2.69 3.67 1.53 1.97

Mpumeyanue.

1 - 06p. 552- poroBoo6mMaHKOBbIN
aHOesurT,

2 - 06p. 559 - oBYNNPOKCEHOBLIN
aHpesuTt./ 34/.

MpumeyaHune. AHAE3UTHI.

1- 06p. 538- NOTOK Ha 3anagHOM CKIOHE;

2- 06p. 546- HOXHbIV CKIOH, BrIM3 BEPLUMHBI;

3- 06p. 560- HXXHbIW CKIOH;

4- 0bp. 576- NOTOK, YXOOALLMIA NOA B. ApuK;

5- 06p. 581- naBOBbLIV NOTOK HA 3anagHOM ckroHe./ 34 /

298



35. ByJIKaH ABaua. Koopauuatsr 53°13” c.ur., 159°00° B.1. AKTHBHO-IEICTBYyIONHA cTpaToBy IKaH, THia CoMmma-Besysuii, MaHTHIHO-
KopoBoro TeHe3uca. COCTaB: MIIarnoKja3-MIPOKCEHOBBIC 0a3albThl U aHAEC3UTO-0a3aIbThHI, IBYTUPOKCEHOBBIE U POTOBOOOMaHKOBBIC aHAe3uTHI | u ||
THUIA, POTOBOOOMAHKOBBIE TAIUTHI.

CpeAHUn xMMn4eckmmn coctaB nopon ABauMHCKOro ByJiKaHa Tabnuua 35.0.
‘ 1 2 3 |a] 5 6 7 8| 9 |10] 11 5
OMROHERTE| (11 =3) [(n=33)|(n=13)|(n=1)| (n=7) | (n=1) [(n=15)|(n=6)|(n=27)|(n=73)|(n=71) o
Si0, 52.20| 54.60] 58.45/63.58) 59.14] 70.87| 55.90/61.64] 69.54] 53.70| 54.97 c
Ti0, 0.97| 0.80| 0.64 0.43] 0.66 0.27] 0.84 0.82 0.76] 0.85 0.88
AlLOs 19.34| 19.27] 19.08/18.38 18.41] 15.14] 19.2116.62 13.55 18.10| 17.82
Fe.0 3.95 3.11 359 328 329 1.09 262 6.00 4.11 3.56 3.90 O
2Y3 (@]
FeO 488 4.60 298 1.27| 351 215 4.75 510 517 Z
MnO 0.16) 0.13 0.0 0.1§ 0.1 0.07 0.13 0.2 0.08 0.5 0.16 Q
MgO 4.60] 4.14 269 1.40 3.30] 0.96 3.72 1.71] 0.74] 4.62] 4.10 L
ca0o 0.38] 8.74 7.13 6.06| 6.74 3.86| 8.16/ 5.54 3.04 827 8.41
Na,O 2.92| 3.6 3.73 3.94 332 3.99 3.23[ 433 243 2.98 2.89
K,O 071 072 072/ 1.09 1.27] 1.3 0.80 1.29 222 1.08 0.72
049 028 042 027 — | — | 023 — | — | — | 042
P20s 0o +—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+
H.O" 0.13| 0.15 0.16] — | 0200 022 015 — | — | — | 0.24
2 O & & & K X O & & & & O
. 0.14 021 035 005 — | — | 009 — | — | — | 014
H20 Puc.35.1 CucrtemaTvka cpegHnx coctaBoB nopog B. ABaya Ha guarpamme Sio2
SUM 99.87| 99.91/100.1499.93100.00/100.00 99.83(98.07| 96.47| 98.41| 99.82| FeO*MgO-SiO, (Tabn. 35.1.)
FeO'/MgO | 1.80] 1.80] 2.30] 3.00] 2.00] 2.20] 1.90] 3.50] 5.50| 1.80] 2.30)

MpumeyaHue.l - 2 — 6a3anbTbl, aHAE3UTO-0a3anbTbl COBPEMEHHOIO KOHYCA;
3-4 — aHOe3uToBbIE M JaLMTOBbIE SKCTPY3uK; 5 — aHaesntosas Tedpa,
npegLecTBytoLlas o6pa3oBaHN0 COBPEMEHHOTO KOHYCa;

6 — nem3a BepxHero nrencToueHa;

7 — anpe3nto-6asanbTbl 3BepkeHus 13-30.01.1991 r.

8 - 9 - CTEeKno OCHOBHOW Macchl aHae3nTo-6a3anbLToB TAaBOBOIO

noToka nssepxeHusa 1991 r.;

10 — yeTBEpPTMYHbIE aHAE3nTO-0a3anbTbl BocTouHon Kamuatku.

11 — no3gekanHo3onckme aHae3nTo-6asanbTbl BocTouHon Kamuatku / 34 /;
N — KONIMYECTBO aHalM30B.
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Xumunyeckum coctaB nopoa B. ABava

Tabnuua 35.1.

KoMnoHeHTbI 1 2 cpenHee 3 4 5 6 7 8 9 cpenHee 10 11 12 13 cpenHee | 14
no no no
B (n=2) A-B (n=7) A (n=4)

SiO, 51.05 51.2] 51.13 54.30] 54.74] 55.61] 55.98] 56.23] 56.63] 56.65 55.73] 58.21] 58.56| 58.81] 62.98 59.64| 64.17
TiO, 0.76 0.66] 0.71 0.98 0.72 0.94 0.73 0.69 - 0.57 0.66 0.77 0.78 0.62 0.42 0.65] 0.43
Al>O3 16.91 16.19] 16.55 17.56] 18.13] 18.88| 17.40] 21.02| 18.21] 18.27 18.50] 20.51] 18.27| 18.76] 18.41 18.99| 18.35
Fe,03 2.29 2.31] 2.30 5.75 2.74 2.98 3.30 3.20 8.67 3.05 4.24 3.92 2.67 5.03 241 3.51] 4.15
FeO 6.32 7.12] 6.72 2.70 5.21 4.96 491 3.23 - 4.20 3.60 2.13 3.92 1.57 2.49 2.53] 0.05
MnO 0.18 0.13] 0.16 0.10 0.10 0.13 0.15 0.12 - 0.12 0.10 0.18 0.19 0.19] 0.17 0.18] 0.19
MgO 9.28 9.25| 9.27 5.65 5.15 4.18 5.01 2.37 3.03 3.90 4.18 1.92 3.80 2.40 1.31 2.36] 1.50
CaO 9.76 9.85| 9.81 8.85 9.18 8.76 9.02 8.49 8.06 8.10 8.64 7.87 7.60 6.73 6.30 7.13] 5.82
Na,O 1.85 242 2.14 3.14 3.14 2.66 2.43 3.08 4.97 3.98 3.34 4.00 3.47 3.86 3.84 3.79] 4.04
K20 0.58 0.42] 0.50 0.93 0.70 0.56 0.65 0.74 0.77 0.58 0.70 0.68 0.54 0.80 1.23 0.81] 0.94

P20s - - - 0.15 - - - - - 0.15 0.04 - - - - - -
H,O 0.29 0.09] 0.19 - 0.04] 0.20 0.31 0.31 - 0.35 0.17 0.07 0.11 0.42 0.01 0.15] 0.08
H,O" 0.46 0.65] 0.56 - 0.27 0.22 0.49 0.31 - 0.32 0.23 0.05 0.21 1.01 0.40 0.42] 0.13

n.n.n. - - - 0.10 - - - - 1.04 - 0.16 - - - - - -
SUM 99.73| 100.29] 100.01 | 100.21] 100.12] 100.08|] 100.38] 99.79] 101.38] 100.24 100.31| 100.31] 100.12| 100.20] 99.97 100.15| 99.85
FeO'/MgO 0.90 0.99] 0.95 1.39 1.49 1.83 1.57 2.58 2.58 1.78 1.77 2.95 1.66 2.54 3.56 2.41] 252

MpumeyvaHue. 1- 0bp. 433- 6asansT, Aanka cOMMBI; 2 - 06p.440- 6asanbT, naBa coMmmbl; 3 — 06p.483- aHaeanTo-6asansT; 4 - 06p. 487 - naBa ussepxeHnsa 1909 r.;
5 — 06p.495 — aHge3nTo-6a3anbT MONOAOro KoHyca; 6 — 0bp. 499- aHaesnto-6asansT, NaBal926 r.; 7 — o6p. 502 - aHae3nTo-6a3anbT HUWXKHUX FOPU3OHTOB COMMBbI;

8 — 00p.506- aBr1MTOBLIN BUTPOAHAE3UT HUKHUX FOPU3OHTOB COMMBI; 9 — 06p.507- aHae3nTo-6a3aneT, Aarika COMMBbI;
10 — 14 - akcTpy3uBHble kynona, obp. 532, 539, 540, 582, 593 /34 /.
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Xumunyecknm coctaB nopopg (ussepxeHusa 13—30.01.1991 r.), ABa4MHCKOro BynKaHa

KoMnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SiO2 55.93] 56.16] 55.96] 55.22| 55.84] 55.70| 55.78| 55.76] 55.82| 56.58| 56.54] 55.84] 55.32] 55.86] 55.88
TiO, 0.86] 0.83] 0.82] 0.76] 0.76f 0.87 0.87] 0.85] 0.86] 0.85] 0.83] 0.90] 0.83] 0.90] 0.84
Al>O3 18.84] 19.04] 18.76| 21.19| 20.50] 18.49| 18.22| 18.66] 18.92] 19.08] 19.09] 18.86] 19.37] 17.91] 19.07
Fe»03 257] 2.46] 2.30] 251 2.72| 243 247 249 258 228 2.36] 254 2.47] 2.96] 251
FeO 5.00] 4.85] 5.03] 4.00] 3.92| 547| 553] 5.12] 5.12| 5.11] 4.88] 4.71] 4.91] 552 4.94
MnO 0.16] 0.12] 0.16] 0.10] 0.08] 0.14] 0.14] 0.12] 0.12] 0.14] 0.16] 0.16] 0.16] 0.14] 0.14
MgO 3.60] 3.60] 4.06] 2.84] 2.84| 4.32| 4.44] 4.42] 4.42| 3.70] 3.48] 3.82| 4.08] 4.26] 3.85
CaO 8.28] 8.40] 7.84] 9.56] 9.56| 7.56| 7.56| 8.42] 842 7.84] 8.00] 8.14] 8.70] 7.76] 8.29
Na,O 3.26] 3.31] 3.25] 3.12] 3.12| 3.26] 3.26] 3.12) 3.12] 3.20f 3.27] 3.30] 3.38) 3.21] 3.23
K20 0.81] 0.78] 0.81] o0.81] 0.81] 0.76] 0.76] 0.87] 0.87] 0.81] 0.78] 0.74] 0.78] 0.84] 0.80
P05 0.16] 0.16] 0.16] 0.15] 0.15] 0.14] 0.14] 0.14]f 0.14} 0.19] 0.17}] 0.17] 0.16] 0.16] 0.16
H,O 0.04] 0.04] 0.04] 0.03] 0.03] 0.36] 0.36] 0.000 0.00f 0.02] 0.08] 0.06] 0.14] 0.04] 0.09
H.0" 0.09] 0.24] 0.28] 0.00] 0.000 0.00f 0.00f 0.00f 0.00Ff 0.218f 0.28] 0.34] 0.08] 0.00f 0.11
SUM 99.60] 99.99] 99.47]100.27]100.33] 99.50| 99.53| 99.97]100.39] 99.98] 99.92] 99.58]100.39] 99.56] 99.89

FeO'/MgO 2.03] 1.96] 1.75| 2.20] 2.24f 177 175 1.67] 168 1.94| 2.01] 1.83 1.75 1.92] 1.87

MpumeyaHue. 1-3 - nem3oBuaHble Nopodbl nepson asbl (13.01.1991 r.); 4-14 - nopoapbl BTopon a3kl (14-18.01.1991 r.):
4-10 - cpeaHasa YacTb NaBOBOro noToka; 11 -nasa B kpaTepe; 12 -BynkaHunyeckas 6omba; 13, 14 -hpOoHT NTaBOBOro NoToka;
15 -cpegHuii cocTtaB 13 1-14.

Tabnuua 35.2.
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1

FeO*/MgO
N
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Puc.35.2 Cuctematuka nopop B. ABava Ha guarpame FeO*/MgO-SiO,

( Tabmn. 35.1)

Sio2

FeO*/MgO

ny

0 Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70
Puc.35.3 Cucrematuka nopopg n3sepxeHus (13—30.01.1991r.) B SiO2

ABaua Ha auarpame FeO*MgO-SiO; ( T,5, 35 2)
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KoHueHTpauus P33, ApyrMx MUKpoaneMeHToB, 3HaveHme 5 0%, B aHae3nTo-6asanbTax
usBepxeHua 1991 r. ABaumHcKoro ByrnkaHa (r/T)

N [MecTo B3siTusa obpasua Homep |[La [Ce |[Nd [Sm [Eu [Tb [Yb [Lu | &% |Hf |[Th [U |[Sc |[Cr [Co |As |[Sb
obpasua 0%
1 M 2010 | 2.84| 10.1] 7.4| 2.45| 0.91] 0.61| 2.21| 0.39]+5.0 | 1.86| 0.91| 0.1] 24.4| 27| 18.7| 3.1] 0.5
2 MCTOKM NaBOBOro notoka B. 200 m oT " 2011 2.73| 8.5| 6.5| 2.21| 0.78] 0.53| 1.81| 0.34 2.31] 0.31] 0.1| 25.8[ 24| 17.6] 9.4] 0.5
3 kpaTepa "2012 | 2.14] 55| 6.1] 2.25| 1.01] 0.65] 2.01] 0.37 237] 0.63| 1.1] 26.6] 27| 17.8] 31| 1.5
2 "2013 | 3.04| 10.5] 8.4] 2.75| 1.01] 0.66| 2.21] 0.39 277] 1.01] 0.1 27.1] 23| 19.2] 3.1] 04
5 "2014 | 4.23| 12.1| 7.4| 2.31| 0.94] 0.55| 1.85| 0.35/+6.3 | 2.01] 0.73| 0.1| 25.9] 30| 19.4| 13.5| 0.5
6 "2015 | 3.92| 12.1] 7.4| 2.25| 1.11] 0.61] 2.01] 0.38 231 0.31] 0.1] 29.9] 43| 21.6] 14.2| 0.5
7 CPEAHAA HacTk noToka "2016 | 5.17| 12.1] 7.1| 2.15| 0.89| 0.46| 1.38] 0.23 225/ 0.31] 0.1 24.4] 23| 182] 3.1] 05
8 "2017 | 4.78| 11.3] 7.2| 2.21| 0.97| 0.52| 1.72] 0.31 204{ 0.77] 1.1 256 25| 19.2] 3.1] 03
9 "2018 | 4.61| 12.6| 7.4| 2.25| 0.74] 0.51| 1.76| 0.33[+5.0 | 1.93] 0.31] 0.1] 25.7] 25| 18.3| 12.8| 0.5
10 (PpOHT roToKa "2019 | 556| 12.1] 6.5| 1.91] 0.98] 0.54] 2.08[ 0.41 159] 067] 0.1 23.7] 23| 184] 12.1] 05
11|nenen F9113 | 2.31| 88| 6.1] 1.92] 0.99] 0.51] 1.95[ 0.38 161] 0.79] 0.1] 21.7| 28| 17.8] 48[ 05
12[asaunt M-1619 | 2.02| 7.1] 5.3| 1.81| 0.65| 0.32| 0.43] 0.06 1.33[ 0.31] 0.1] 43.9] 825| 38.2] 3.1 05
13jaBauut 1-4411%) +5.5

MpnmeyvaHue. AHanmabl BeinonHeHsl B FTEOXW AH CCCP

Tabnuua 35.3.
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nopopa/xoHgpuT

La Ce Nd Sm Eu Tb

Puc. 35.4 Xapaktep pacnpegeneHusa P33 B aHaesnto-6asanstax ABa4MHCKOro ByrkaHa.

Yb

Lu

100.00

1.00

—&— M 2010
—&" 2011
—&-" 2012
—&—" 2013
——" 2014
——" 2015
——" 2016
——" 2017
——" 2018
——" 2019
——F-9113
——M-1619

304



36. CpeaHue xmumMmnyeckue coctasbl nopopa BynkaHoB lOxHon KamuyaTtku *)

Tabnuua 36.0.

KomnoHeHTbl| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
(n=1) | (n=1) | (n=7) | (n=1) [ (n=3) | (n=1) | (n=2) | (n=4) | (n=5) | (n=8) | (n=4) | (n=17) [(n=11)| (n=5) | (n=8) [ (n=3) | (n=3) | (n=5) | (n=7) J(n=4)| (n=1) | (n=2)
SiO; 53.28| 57.48| 50.31| 53.32| 58.74] 62.01| 49.86| 56.03| 60.29] 51.15| 54.63| 60.72| 64.43| 71.55] 50.70| 59.44| 65.13| 54.34| 59.24| 64.13| 71.58| 50.23
TiOz 0.75| 0.70] 1.26| 1.00| 0.68] 0.54| 1.23| 0.97| 0.71] 1.00{ 0.74| 0.82| 0.78/ 0.40] 0.74| 0.80[ 0.75| 0.97| 0.84] 0.78 0.30] 1.04
Al>O3 20.59| 18.36] 17.71| 18.54| 18.16] 17.30] 17.63| 18.01| 17.14] 18.21| 17.67| 16.81| 16.57| 12.95] 20.22| 16.82| 15.28| 17.70| 16.39| 15.69| 14.39] 19.81
Fez0s 2.16| 4.06] 4.55| 3.88| 3.86] 5.66| 2.95 2.83| 2.71] 4.18( 2.71| 2.73| 2.28] 1.83] 4.11| 3.65| 2.87] 3.35| 3.88] 2.76] 0.91] 5.54
FeO 5.33| 4.09] 5.60[ 5.23| 2.52] 0.00] 3.29| 3.90| 2.45] 559 5.69| 357| 237 216] 6.13] 3.20[ 1.90] 5.97| 4.09] 3.21| 1.29] 6.10
MnO 0.14 0.06] 0.20f 0.19| 0.22] 0.13] 0.17( 0.17| 0.18f 0.14| 0.13| 0.11] 0.11] 0.06] 0.19| 0.12( 0.08] 0.13| 0.13] 0.11] 0.08] 0.16
MgO 440 2.71] 5.28| 3.30[ 2.34] 1.61] 7.04| 3.28| 1.99] 5.09| 4.40( 273 157 1.28] 4.48| 2.37| 110 4.05| 252| 1.77| 0.59| 4.57
CaO 9.14| 7.57] 8.97| 8.25| 6.13] 5.60] 10.21| 7.28| 5.47] 9.16| 8.18| 5.04| 3.34] 3.21] 10.24| 6.03| 3.67| 8.00| 6.14] 4.64| 2.71] 8.54
Na,O 3.12| 3.62] 3.18| 3.47| 3.03] 3.20| 3.07| 4.07| 4.70] 2.84| 3.19| 4.14| 477 3.59| 2.44| 3.38| 3.52| 3.17| 3.60] 4.22| 4.29] 3.97
K20 0.95( 1.42] 1.43( 158| 2.44] 3.13] 1.12( 2.10| 2.36] 1.12| 1.62| 2.33| 274 263] 043| 1.82( 3.04] 1.46( 1.74] 2.01| 2.64] 0.49
P20s 0.10| 0.17] 0.43| 0.43| 0.44] 0.00] 0.29/ 0.32] 0.27] 0.20{ 0.06/ 0.10/ 0.18/ 0.11] 0.08] 0.12( 0.12| 0.07| 0.13] 0.05| 0.04] 0.21
HO 0.05( 0.05] 0.45( 0.62| 0.29] 0.00] 1.73| 0.26] 0.43] 0.05| 0.09| 0.41] 0.33] 0.08] 0.01] 0.40( 0.07] 0.49( 0.95| 0.36| 0.30] 0.00
H.O" 0.00| 0.05] 0.14| 0.02] 0.40] 0.00f 0.38 0.64| 0.80] 0.05( 0.14| 0.31| 0.14] 0.27] 0.05| 1.30( 1.03] 0.08/ 0.34] 0.22| 0.91 0.00
SUM 100.01( 100.34] 99.51| 99.83| 99.25] 99.18| 98.93| 99.84| 99.51| 98.77| 99.24| 99.83| 99.61| 100.12] 99.82( 99.45| 98.58| 99.76( 100.01| 99.93| 100.03|100.66
FeO'/MgO 1.65( 2.86] 1.83| 2.64| 256] 3.16] 0.84] 1.97| 2.46| 1.84| 1.85| 2.21| 2.81] 297 2.20( 2.33| 4.09] 222 301 3.22| 357 242

MpnmeyaHue.*) no gaHHbIM / 32, 34 /

B.BuniounHckui: 1- aHoeanto-6asanbThl, 2- ABYNUPOKCEHOBLIE aHae3nThl; B.Bonbwas Unenbka: 3- 6asansTol, 4- aHae3nTo-6a3anbThbl,

5- ABynupokceHoBble aHae3nThl; B.Manasa Unenbka: 6- oBynMpoKkceHoBblE aHAe3uThl; B.Onana: 7- 6asanbTbl, 8- aHae3uto-6asanbThl, 9- aHae3uThl;
B.Mopenbin: 10- 6a3anbTbl, 11- aHoe3nTo-6a3anbTbl, 12- ABYNMPOKCEHOBbLIE aHAe3uTbl, 13- gaunThbl, 14- puonuTel; B.MyTHOBCKUI: 15-6a3anbThbl,
16- aHge3uThl, 17- gauntsl; B.Acayva: 18- 6a3anbtbl, 19- aHgesnTsl, 20- gauuTel, 21- pronuTel; B.XoayTKa: 22- 6a3anbTbl, 23- aHAe3nTo-6a3anbThl,
24- aHge3uTbl, 25- gauuTbl, 26-puonuTbl; B. CaBaH: 27-6a3anbThl, 28- aHae3nTo-6a3anbThbl; B.1012: 29- aHae3uTsl; B.Bonbwasn n Manasa Uronku:
30-6a3anbThl, 31-aHae3nTo-6a3aneThl; B.Kcyaay: 32- 6asanbtbl, 33- aHaeanto-6a3anetbl, 34- aHaesnTsbl, 35- gauuTel, 36- pronuThl; B.)KeNTOBCKUA:
37- 6as3anbTbl, 38- aHAe3anTo-6a3anbThl, 39- aHae3uTsl, 40- AaunTbl; B.MNbUHCKNMNA: 41- Oa3anbThl, 42- aHae3nTo-6asanbThl, 43- aHae3nTbl, 44- JauunThl;
B.KoweneBckun: 45- 6asanbTol, 46- aHae3nTo-6asanbTbl, 47- angesnTtol, 48- gaunTbl; B.KambanbHbIn: 49- 6a3anbTthl, 50- gaunTsl; B.Anknn MNpebeHb:
51- 6a3anbTbl, 52- aHge3nTbl, 53- gaunTbl, 54- puonuTbl; B.ABUHCKUNIA: 55- 6asanbTbl, 56- aHAe3nTo-6a3anbTbl, 57- aHgesnTol; B.TpeTbs Peyka:
58- aHpe3nTo-6a3anbTthl, 59- aHae3uTwl; B.ea n Baba: 60- 6a3anbThl, 61- aHAe3nTo-6a3anbThl, 62- aHOE3UTHI.
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npojaonkerne Tabi. 36.0.
KomnoHeHnTbl] 23 | 24 | 25 26 27 28 29 1 30| 31 32 33 34 35 36 | 37 | 38 39 40 41 | 42 43 44 45 46
(n=1)|(n=3)|(n=2)] (n=1) | (n=1) | (n=3) |(n=4)](n=3)](n=2)] (n=3) | (n=2) | (n=5) | (n=2) |(n=1)](n=6)](n=3)] (n=6) | (N=2) |(n=2)|(n=7)|(n=16)](n=9)|(n=11)] (n=7)
SiO; 53.53|60.40]65.84| 69.28] 51.68] 54.59]58.94]49.25|56.50] 49.32| 54.15] 58.66] 66.55]70.99]51.61]55.19] 59.63| 66.95]50.07|54.30] 61.57|64.04] 51.07] 55.50
TiO2 1.02] 0.65] 0.49] 0.30] 0.70] 0.74] 0.83] 1.19] 0.78] 0.67] 0.93] 0.83] 0.48] 0.67] 0.87] 0.77] 0.72] 0.70] 0.94| 0.90} 0.71] 0.70] 1.00] 0.82
Al203 17.62]|17.15]16.74] 15.37| 19.46] 17.58]15.24]18.43]17.51] 20.68| 17.68] 18.12] 16.10]13.22|18.47|17.83] 17.22| 15.82]17.99|18.24] 16.77|16.12| 18.37] 17.91
Fe,0s 2.20] 3.98] 1.32| 2.66] 5.41] 6.03] 4.33] 3.85] 3.80] 4.00] 2.97] 3.54] 1.64] 3.68] 3.50] 3.84] 3.20] 2.09] 4.58| 4.08] 1.82| 2.21| 4.07] 2.96
FeO 7.04] 3.92] 2.62] 1.54] 3.62| 2.48] 4.03| 6.54] 3.21] 6.44] 9.06] 4.93] 3.83] 0.00] 6.35| 5.32| 4.47| 2.77| 5.34] 4.67] 4.03] 2.91] 5.73] 4.93
MnO 0.18] 0.07] 0.05] 0.04] 0.18] 0.16] 0.12] 0.20] 0.10p 0.11] 0.14] 0.11] 0.07] 0.10f 0.15f 0.18] 0.15] 0.15] 0.19] 0.16fy 0.14] 0.12] 0.20] 0.17
MgO 4.76] 2.87] 1.54] 1.29] 4.78] 3.16] 3.08] 4.85| 2.96] 4.53] 3.24] 2.67] 1.33] 1.47| 5.70] 4.63] 3.16] 1.32] 5.39] 4.17} 1.95] 1.87| 4.61] 3.86
CaOo 9.35] 6.13] 5.14] 4.26] 8.62] 8.40] 7.56] 9.53| 6.54] 10.83] 8.06] 6.59] 3.92| 3.20] 9.29] 8.33] 7.03] 4.53] 9.75] 9.71] 6.21] 5.53] 9.59] 7.68
Na.O 2.70] 3.02] 3.23] 4.11] 2.80] 2.99] 3.02] 3.02] 3.29] 2.30] 3.16] 3.93| 5.05| 1.80| 2.34] 2.74] 3.27] 4.47] 2.45| 2.76] 3.78| 3.93| 3.17] 3.41
K20 0.72] 1.46| 1.77 1.74 1.76] 1.72] 1.51] 1.30] 2.73] 0.88] 0.91] 1.01] 1.12] 1.89| 0.45f 0.57] 0.76] 1.14] 0.91] 0.78] 1.27] 1.52| 1.10] 1.87
P20s 0.08] 0.20] 0.18] 0.03] 0.33] 0.22] 0.20] 0.18] 0.13] 0.11] 0.16] 0.19] 0.09] 0.10f 0.18] 0.21] 0.16] 0.18] 0.18] 0.08] 0.14] 0.15] 0.34] 0.23
H,O 0.08] 0.00] 0.00] 0.00] 0.51] 0.85] 0.36] 0.55| 0.64] 0.03] 0.00] 0.20]F 0.16] 0.00] 0.45f 0.09] 0.17] 0.12] 0.02] 0.00f 0.06] 0.05] 0.49] 0.24
H,O" 0.00] 0.00] 0.00] 0.000 0.72] 1.38] 0.50] 0.85] 1.34] 0.37] 0.27] 0.09] 0.62] 1.79] 0.56f 0.25] 0.11] 0.09] 0.06] 0.04f 0.10] 0.26] 0.50] 0.54
SUM 99.28]99.85]98.92|100.62]100.57]100.31]99.71]99.74]|99.51]100.26]100.71]100.87]100.96]/98.91]99.91]199.96]100.04]100.29]97.84]99.89] 98.55]99.43]100.23]100.13
FeO'/MgO 1.89] 2.61] 2.47] 3.05] 1.78] 2.50] 2.58] 2.06] 2.24] 2.22|] 3.62] 3.04] 4.00] 2.25| 1.67] 1.90] 2.33] 3.53] 1.75| 2.00] 2.91] 2.62| 2.04] 1.97
EcQ'MgQ 230 274 211 234 187 103 247 2113 171 219 2138 201 207 242 270 2133
HSO™TTOReHRTET =4 T0O =25 o} v) fonn oz fore) oL o) OO0 o N J0 o)) 00 O 0Z
(n=7) | (n=1) | (n=8) | (n=1) | (n=4) | (n=5) | (n=14)| (n=3) | (n=2) | (n=1) | (n=4) | (n=2) | (n=4) | (n=9) | (n=1) | (n=2)
SiO; 60.83] 64.88] 50.18] 67.48] 51.72] 60.42] 65.86] 69.49] 50.79] 53.13] 58.52] 53.96] 58.59] 50.44] 54.48] 60.21
TiO2 0.74 0.70 0.94 0.24 1.02 0.65 0.52 0.26 0.91 0.73 0.73 0.75 0.72 0.82 0.72 0.68
Al,0O3 16.72] 17.33] 19.20] 13.46] 18.05] 16.12] 15.70] 14.50] 19.40] 19.95| 17.99] 18.55] 16.93] 19.69] 20.63] 16.12
Fe,Os3 2.71 3.52 4.86 2.53 5.11 3.31 2.84 1.64 3.41 4.59 3.78 4.13 4.29 5.32 3.09 4.34
FeO 3.75 0.80 5.60 4.24 4.50 3.52 2.13 1.23 5.03 3.32 2.55 4.44 2.77 4.45 4.22 2.98
MnO 0.15 0.16 0.23 0.05 0.16 0.19 0.11 0.08 0.17 0.10 0.13 0.14 0.11 0.12 0.09 0.14
MgO 2.21 1.06 4.73 1.23 4.86 3.38 1.90 1.27 4.74 3.40 1.78 4.06 3.20 3.81 2.59 2.95
CaO 5.47 3.58] 10.21 4.37 9.00 6.49 4.83 3.13 9.81 7.93 5.84 7.51 5.94 9.74 8.59 5.21
Na2O 4.03 4.86 2.92 2.88 3.08 3.56 3.74 4.53 3.30 4.01 4.17 3.00 3.08 2.94 3.23 3.72
K20 2.17 2.80 0.64 2.04 1.09 1.60 2.06 2.71 1.18 1.18 2.60 1.74 2.10 0.92 1.03 1.95
P,0s 0.25 0.13 0.16 0.16 0.29 0.22 0.12 0.09 0.39 0.19 0.22 0.09 0.09 0.16 0.22 0.12
H,O 0.34 0.44 0.09 0.00 0.10 0.36 0.11 0.10 0.83 0.72 0.71 0.76 1.13 0.48 0.26 0.45
H.O" 0.31 0.13 0.13 0.00 0.41 0.32 0.14 0.95 0.00 0.00 0.89 0.89 1.02 0.68 0.58 0.76
SUM 99.67] 100.39] 99.87] 98.68] 99.39] 100.15] 100.06] 99.98] 99.93] 99.25] 99.92| 100.00] 99.98] 99.57] 99.73] 99.60
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Tabnuua 36.1.

XumMun4yeckmn coctaB OJIMBMHOB B aHAe3uTax
B. Unenbka KOxHaa KamuaTtka (o6pa3sen 1037)

1 2 3 4 5 cpenHee
(n=5)
Sl 34.95| 35.05| 35.01| 35.31| 34.51] 34.97
Tl 0.03| 0.03] 0.03] 0.03] 005 0.03
AL 0 0 0 0 0 0
FE 38.68| 38.86] 39.35| 38.37| 40.2] 39.09
MN 093] 1.09| 1.08/ 091 0097 1
MG 24.85| 24.37| 23.97| 25.08] 23.18] 24.29
CA 0.18| 0.18 02| o021 0211 02
NA 0.05| 0.03 0] 0.15| 0.13] 0.07
K 0 0 0 0 0 0
CR 0 0 o o002 001 o001
SUM| 9967 99.61] 99.64| 100.08] 99.26] 99.65
KonuyectBo noHoB B nepecyete Ha 4 (0)
S| | 0.9960| 1.0004| 1.0015| 0.9994| 0.9970| 0.9989
TI | 0.0007| 0.0007| 0.0007| 0.0006| 0.0011] 0.0008
AL | 0.0000| 0.0000| 0.0000| 0.0001| 0.0000] 0.0000
FE | 0.9218| 0.9277| 0.9413| 0.9084| 0.9712] 0.9341
MN | 0.0224| 0.0264| 0.0262| 0.0219| 0.0238| 0.0241
MG | 1.0555] 1.0368| 1.0218| 1.0581] 0.9979] 1.0340
CA | 0.0053| 0.0056| 0.0061| 0.0064| 0.0066] 0.0060
NA | 0.0028| 0.0016] 0.0000] 0.0082| 0.0070] 0.0039
K | 0.0000] 0.0000] 0.0000| 0.0000| 0.0000] 0.0000
CR | 0.0000| 0.0001| 0.0000| 0.0005| 0.0003| 0.0002
SUM | 3.0045| 2.9993| 2.9976| 3.0036| 3.0049] 3.0020
FIFM| 47.22| 47.92| 48.63| 46.79| 49.93] 481
FO 52.78| 52.08| 51.37| 53.21| 50.07] 51.9
FA | 4722 47.92| 4863 46.79]| 49.93] 48.1

0O 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Sio2
Puc. 36.1 CwucrtemaTtuka nopog BynkaHoB KOxHon KamyaTtku Ha guarpamme FeO*/MgO-SiO2
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XuMnyeckmm coctaB NNaruoknasoB B aHge3uTax B. Mnenbka KOxHaa KamuaTtka (o6paseny 1037)

Tabnuua 36.2.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 cpenHee |cpeaHee

u.3. ns3.l n.s.2 n.3.3 n.s.4 n.3.5 K.3. u.3. n.s. n.s. K.3. u.3. K.3. u.3. K.3. u.3. K.3 (n=18) (#j;)
Sl 48.87| 46.58| 47.97| 46.08 45.6| 46.91 50.3] 48.06] 47.95 46.6| 49.94] 46.37| 47.52] 46.76| 49.55] 47.92 50.3| 57.98] 48.4 48.07
Tl 0.03 0.02 0.02 0.01 0.01 0.01 0.03 0.02 0.03 0.03 0.02 0.02 0.04 0 0.06 0.04 0.04 0.12] 0.03 0.02
AL 31.6| 33.46| 32.55| 33.77| 33.58| 32.82] 30.59] 32.39| 32.28| 32.68| 31.02] 33.72| 32.38] 33.19 29.5] 33.54] 30.65| 25.75] 31.97 32.31
FE 0.66 0.68 0.77 0.73 0.63 0.72 0.88 0.79 0.74 0.72 0.86 0.71 0.81 0.66 1.55 0.66 0.94 0.93 0.8 0.75
MN 0 0 0 0 0.02 0.01 0.01 0 0.05 0.02 0.01 0 0.02 0 0.04 0.02 0.02 0] 0.01 0
MG 0.11 0.07 0.06 0.07 0.1 0.02 0.11 0.05 0.03 0.05 0.05 0.05 0.07 0.09 0.13 0.04 0.1 0.02] 0.07 0.08
CA 15.1] 16.75| 15.79( 16.76| 16.94| 16.14| 14.01] 15.77| 15.58| 15.87 14.1] 16.68| 15.72] 16.59| 15.02] 16.72 14.1 8.84] 15.25 15.65
NA 2.53 1.6 2.24 1.69 1.58 1.89 3.14 2.27 2.44 2.66 3.58 1.8 2.18 1.77 3.25 2.26 3.12 5.61] 2.48 2.3
K 0.19 0.14 0.18 0.11 0.13 0.17 0.27 0.21 0.18 0.14 0.28 0.13 0.2 0.14 0.36 0.19 0.33 1.46] 0.27 0.2
CR 0 0 0 0.01 0 0 0 0.02 0 0.03 0 0 0 0.02 0 0 0.02 0] 0.01 0.01
SUM| 9909 99.3| 99.58| 99.23] 98.59| 98.69 99.34] 99.58| 99.28 98.8| 99.86] 99.48] 98.94] 99.22 99.46] 101.39] 99.62| 100.71] 99.29 99.4

KonuyectBo noHoB B nepecyete Ha 8 (0)

Sl | 2.2581| 2.1589| 2.2124| 2.1398| 2.1328| 2.1849| 2.3143] 2.2168| 2.2188| 2.1875( 2.2919] 2.1472| 2.2070] 2.1687| 2.3287| 2.1776] 2.3106| 2.6008] 2.2365 | 2.2203
TI | 0.0009| 0.0008| 0.0005( 0.0005| 0.0003| 0.0002( 0.0010] 0.0008| 0.0010| 0.0009( 0.0007] 0.0006| 0.0013] 0.0000| 0.0022| 0.0012] 0.0012| 0.0042| 0.0010 | 0.0007
AL | 1.7211| 1.8276| 1.7696| 1.8482| 1.8510| 1.8019| 1.6589] 1.7612( 1.7602| 1.8077| 1.6778| 1.8402( 1.7727] 1.8140| 1.6341] 1.7964] 1.6592| 1.3615| 1.7424 | 1.7591
FE | 0.0254( 0.0263| 0.0298| 0.0283| 0.0247( 0.0281| 0.0340] 0.0304| 0.0286| 0.0284| 0.0332] 0.0276( 0.0315] 0.0255| 0.0611] 0.0249] 0.0362| 0.0347] 0.0310 | 0.0290
MN | 0.0000| 0.0000| 0.0000( 0.0000{ 0.0009| 0.0003| 0.0004] 0.0000| 0.0019| 0.0008| 0.0005] 0.0002| 0.0009] 0.0000( 0.0014] 0.0008] 0.0009( 0.0000)] 0.0005 | 0.0002
MG | 0.0078| 0.0047| 0.0040| 0.0047| 0.0071| 0.0016( 0.0075] 0.0037| 0.0024| 0.0032( 0.0032] 0.0037| 0.0048] 0.0064| 0.0091] 0.0024] 0.0067| 0.0015] 0.0047 | 0.0057
CA | 0.7477( 0.8316| 0.7801| 0.8339| 0.8487| 0.8057| 0.6907] 0.7795( 0.7722| 0.7979| 0.6934] 0.8274( 0.7825] 0.8241| 0.6558] 0.8141] 0.6937| 0.4249| 0.7558 | 0.7745
NA | 0.2269| 0.1441( 0.2000| 0.1525| 0.1435( 0.1711| 0.2798] 0.2031| 0.2187( 0.1507| 0.3183| 0.1613| 0.1963] 0.1592| 0.2964] 0.1993]| 0.2779| 0.4883] 0.2215 | 0.2057
K 0.0111| 0.0081( 0.0106| 0.0064] 0.0076( 0.0104( 0.0158] 0.0124| 0.0106( 0.0084| 0.0162| 0.0079| 0.0117] 0.0081| 0.0213] 0.0110] 0.0192| 0.0838] 0.0156 | 0.0117
CR | 0.0000( 0.0000| 0.0000| 0.0002| 0.0000( 0.0000| 0.0002] 0.0008( 0.0000| 0.0009| 0.0000} 0.0000( 0.0002] 0.0009| 0.0001} 0.0000] 0.0007| 0.0000f 0.0002 | 0.0005
SUM| 4.9990| 5.0021| 5.0070| 5.0145| 5.0166| 5.0042| 5.0026] 5.0087| 5.0144| 4.9864| 5.0352] 5.0161| 5.0089] 5.0069| 5.0102] 5.0277] 5.0063| 4.9997] 5.0093 | 5.0074
FIFM| 76.48| 84.92| 88.22| 85.87| 78.18| 94.64| 82.01] 89.24| 92.83| 90.07| 91.31] 88.18 87.2) 79.99( 87.34] 91.52] 84.66] 95.76] 87.13 83.71
AB 23.02| 14.64f 20.19| 15.36| 14.35| 17.33] 28.37| 20.41| 21.83| 15.74] 30.97] 16.19( 19.82] 16.06] 30.45] 19.45] 28.04| 48.98] 22.29 20.74
ORT 1.13 0.82 1.07 0.65 0.76 1.05 1.6 1.24 1.06 0.87 1.58 0.79 1.18 0.82 2.19 1.08 1.94 8.4 157 1.18
AN 75.85| 8453 78.74| 83.99] 84.89| 81.61| 70.03] 78.34| 77.11| 83.38| 67.46] 83.02 79] 83.12| 67.36] 79.47] 70.02| 42.62] 76.14 78.07

I'Ipumeqal-me. L.3.- LeHTpalribHbl€e 30HbI (S'-ILI,DO); MN.3.- NIPOMEXYTOYHbIE€ 30HbI; K.3.- KpaeBbl€ 30HbI.
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Tabnuua 36.3.

XUMMYeCKMn cocTaB MUKPOSIUTOB
nnarnoknasoB B aHAe3uTax
B. Unenbka KOxHaa KamyaTtka

Tabnuua 36.4.

XMMMYECKMIN COCTaB KINMHOMUPOKCEHOB

B aHae3uTax B. Unenbka KOxHaa KamuaTka

(o6pasen 1037)

1 2 3 cpenHee 1 2 3 cpenHee
(n=3) (n=3)
SI 51.13| 54.65| 51.37] 52.38 Sl 50.87| 50.86] 51.34] 51.02
Tl 0.07| 0.08] 0.07 0.07 Tl 0.75] 064 0.72 0.7
AL 30.33| 28.52| 2941 29.42 AL 2.36 212  2.09 2.19
FE 1.2 1.3  0.99 1.16 FE 11.06] 1151] 1115 11.24
MN 0.04 0 0.01 0.02 MN 0.36] 0.43] 0.43 0.41
MG 0.08| 0.09] 0.01 0.06 MG 13.12] 13.43| 13.32] 13.29
CA 13.33| 11.45| 12.65| 12.48 CA 19.85] 18.76] 19.68] 19.43
NA 3.67| 4.68 3.92 4.09 NA 0.32 08] 0.36 0.49
K 0.33]| 055 0.36 0.41 K o o012 0 0.04
CR 0 of 002 o001 CR of o027 of 0.09
SUM | 100.18| 101.32| 98.81] 100.1 SUM 98.69] 98.94] 99.09] 98.91
KonuuyecTtBO MoHoB B nepecyeTe Ha 8 (0) KonuuyecTtBO MoHOB B nepecyeTe Ha 6 (0)
Sl 2.3345| 2.4533| 2.3714| 2.3864 Sl 1.9350| 1.9350] 1.9441] 1.9380
T 0.0025| 0.0026] 0.0024] 0.0025 TI 0.0214] 0.0183] 0.0205] 0.0201
AL 1.6323[ 1.5088] 1.5998] 1.5803 AL 0.1058| 0.0950] 0.0935] 0.0981
FE 0.0459| 0.0486| 0.0382] 0.0442 FE 0.3518] 0.3661] 0.3530] 0.3570
MN | 0.0014| 0.0000| 0.0004] 0.0006 MN 0.0117| 0.0139] 0.0137] 0.0131
MG | 0.0056] 0.0058| 0.0004] 0.0039 MG 0.7441| 0.7615| 0.7516] 0.7524
CA | 0.6520| 0.5505| 0.6257] 0.6094 CA 0.8088| 0.7646] 0.7986] 0.7907
NA | 0.3245| 0.4077| 0.3510] 0.3611 NA 0.0236| 0.0589| 0.0263] 0.0363
K 0.0195| 0.0317| 0.0213] 0.0242 K 0.0000] 0.0058| 0.0000] 0.0019
CR | 0.0000| 0.0000| 0.0008] 0.0003 CR 0.0000| 0.0080] 0.0000] 0.0027
SUM | 5.0182| 5.0090| 5.0114] 5.0129 SUM 4.0022| 4.0271| 4.0013] 4.0102
FIFM 89.37| 89.4| 98.85] 9254 FIFM 91.29] 72.81] 94.13] 86.08
AB 32.58| 41.19| 35.17] 36.31 WO 43.82] 5395 52.22 50
ORT 1.95 32| 213 2.43 EN 49.39] 18.95| 20.33] 29.56
AN 65.46| 5561 62.7] 61.26 FS 6.79| 27.09] 27.45] 20.44

Tabnuua 36.5.

X1MMMYECKMN cocTaB OPTONUPOKCEHOB B
aHpe3uTax B. Unenbka KOxHaa KamuyaTtka
(o6pa3sen 1037)

1 2 3 cpenHee
(n=3)
Sl 52.46] 53.14] 52.47 52.69
Tl 0.26] 0.11] 024 0.2
AL 0.55 03] 043 0.43
FE 22.99] 21.17] 23.86 22.67
MN 0.86] 0.84 0.9 0.87
MG 18.86] 23.15| 18.64 20.22
CA 297] 1.08] 282 2.29
NA 0.11] o0.01] 0.08 0.07
K 0 0 0 0
CR ol o0.01] o001 0.01
SUM| 9906 99.81] 99.45] 99.44
KonuuyecTtBO MoHOB B nepecyeTe Ha 6 (0)
SI | 1.9966] 1.9794] 1.9964] 1.9908
TI | 0.0075] 0.0029] 0.0070] 0.0058
AL | 0.0245| 0.0132| 0.0191] 0.0189
FE | 0.7318| 0.6596] 0.7592] 0.7169
MN | 0.0278] 0.0266] 0.0292] 0.0279
MG | 1.0699] 1.2850] 1.0573] 1.1374
CA | o.1210| 0.0430] 0.1151] 0.0930
NA | o.0080] 0.0007] 0.0061] 0.0049
K | o.0000] o.0000] 0.0000] 0.0000
CR | 0.0000] 0.0004] 0.0003] 0.0002
sum | 3.9871] 4.0108] 3.9897] 3.9959
FIFM| 4152| 34.81] 42.71 39.68
WO 6.2 2.14] 5.87 4.74
EN 54.85] 63.8] 53.92 57.52
FS 38.94| 34.07] 40.21 37.74
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Tabnuua 36.6.

XuMunyeckmn coctaB BYfIKaHUYECKOro

cTekna B aHAae3uTax B. Mnenbka,
lOxHaa KamuyaTka (o6pasen 1037)

XnMunyecknn coctaB NNarnoknasoB B aHOe3uTax
B. fIBUHCKUN (obpa3sew 1-3025/9)

Tabnuua 36.7.

1 2 cpenHee
(n=2)
Sl 65.85 60.4 63.13
Tl 0.12 0.07 0.1
AL 19.87 23.34 21.61
FE 0.75 0.83 0.79
MN 0 0.01 0.01
MG 0.04 0.03 0.04
CA 1.42 5.73 3.58
NA 5.07 6.03 5.55
K 8.69 3.57 6.13
CR 0.11 0 0.06
SUM 101.92 100.01 100.97
KonuuyectBO MoHOB B nepecyeTe Ha 8 (0)
Sl 2.9297 2.7270 2.8284
Tl 0.0040 0.0023 0.0032
AL 1.0417 1.2423 1.1420
FE 0.0278 0.0315 0.0297
MN 0.0000 0.0002 0.0001
MG 0.0027 0.0020 0.0024
CA 0.0678 0.2773 0.1726
NA 0.4375 0.5276 0.4826
K 0.4931 0.2054 0.3493
CR 0.0040 0.0000 0.0020
SUM 5.0083 5.0156 5.0120
FIFM 91.29 94.13 92.71
AB 43.82 52.22 48.02
ORT 49.39 20.33 34.86
AN 6.79 27.45 17.12

1 2 3 4 5 6 7 8 9 cpenHee
(n=9)
SI 47.83 50] 48.76] 54.74] 67.26] 54.31] 5885 53.94] 55.21] 54.54
Tl 0 0.01 0 0.02 0.03 0.01 0.02 0 ol o.01
AL 32.96] 31371 32.12] 28.99 19.1] 28.82 25.3] 28.37] 27.76] 28.31
FE 0.45 0.48 0.52 0.54 0.35 0.54 0.55 0.52 0.56] 0.5
MN 0.01 0 0.04 0.02 0 0 0.02 0 0.01] 0.01
MG 0.02 0.04 0.05 0.03 0.01 0.02 0 0.04 0.02] 0.03
CA 15.91 14.4] 15.13] 11.68 0.6] 11.14 8.4 10.99] 10.16] 10.93
NA 2.2 3.17 2.57 4.85 3.75 4.74 6.58 4.89 525 4.33
K 0.13 0.15 0.11 0.32 10 0.38 0.65 0.37 0.39] 1.39
CR 0.01 0 0 0.01 0 0 0 0 of o
SUM 99.52] 99.62 90.3] 1012 101.1] 99.96] 100.37] 99.12] 99.36] 100.06
KonuuyectBO MoHOB B nepecyeTe Ha 8 (0)
S| 2.2038] 2.2920] 2.2468] 2.4502] 2.9845| 2.4569] 2.6342| 2.4616] 2.5061| 2.4707
Tl 0.0000] 0.0003] 0.0000] 0.0008] 0.0010] 0.0002] 0.0006] 0.0000] 0.0000] 0.0003
AL 1.7897| 1.6944] 1.7441] 1.5295] 0.9992] 1.5367] 1.3347| 1.5261| 1.4854| 1.5155
FE 0.0174] 0.0183] 0.0200] 0.0203] 0.0131] 0.0204] 0.0206] 0.0200] 0.0211] 0.0190
MN 0.0005] 0.0000] 0.0016] 0.0006] 0.0000] 0.0000] 0.0006] o0.0000] 0.0004] 0.0004
MG 0.0014] 0.0027] 0.0033] 0.0022] 0.0008] 0.0012] 0.0000] 0.0026] o0.0011] 0.0017
CA 0.7855] 0.7071] 0.7468] 0.5602] 0.0286] 0.5400] 0.4028] 0.5373] 0.4944] 0.5336
NA 0.1963] 0.2820] 0.2292] 0.4206] 0.4086] 0.4156] 0.5707] 0.4328] 0.4617] 0.3797
K 0.0075] 0.0088] 0.0065] 0.0181] 0.5659] 0.0217] 0.0374] 0.0217] 0.0228] 0.0789
CR 0.0003] 0.0000] 0.0000] 0.0004] 0.0000] 0.0000] 0.0000] o0.0000] o0.0000| 0.0001
SUM 5.0024] 5.0056] 4.9983] 5.0029] 5.0017] 4.9927] 5.0016] 5.0021] 4.9930| 5.0000
FIFM 92.67 87.2] 86.67] 90.37] 94.38] 94.28] 99.99] 88.63] 95.04] 92.14
AB 19.84] 28.26] 23.33 421 4073 4253 56.46] 43.64] 47.16] 38.23
ORT 0.76 0.88 0.67 1.81] 56.41 2.22 3.69 2.19 2.33] 7.88
AN 79.4] 70.86 76] 56.08 2.85] 55.25] 39.85] 54.17 50.5] 53.88
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Tabnuua 36.8.
Xumunyeckmn coctaB MUKPOSIUTOB
nnarvoknasosB B. fiIBMHCKUM (o6pa3ew |-3025/5)

Tabnuua 36.9.

XnMun4yeckmnm coctaB BKITHOYEHUN
NJslIarMoKnasoB B OPTONUPOKCEHax
B. fIBUHCKuM (o6pa3sey I-3025/19)

Tabnuua 36.10.
XnMunyeckmm cocrtaB
KNMMHOMUPOKCEHOB B aHAe3uTax
B. fiIBMHCKUM (o6pa3sey I-3025/19)

1 2 3 4 5 cpeaHee 1 1 2 3 cpenHee
(n=5) (n=3)

Sl 65.41] 62.3] 57.14] 59.4| 5557 59.96 Sl 57.99 SI 4956| 51.67] 51.83 51.02
L 0.03] 0.03] 005 006 005 0.04 Tl 0.02 Tl 0.65] 0.49] 0.42 0.52
AL 21.94] 22.64] 2555] 23.74] 27.39] 24.25 AL 25 AL 449 265 2.34 3.16
FE 056] 0.78] 057 057 074 0.64 FE 1.23 FE 984 9.78] 9.27 9.63
MN 0.01] 0.01] 0.06] 0.02] 0.02] 0.02 MN 0.03 MN 051] 0.77] 0.68 0.65
MG 0.06] 0.04 0.01] 0.04 0.04 0.04 MG 0.05 MG 13.3] 13.59] 13.66 13.52
CA 334 416] 804 6.16] 9.82] 6.3 CA 7.71 CA 19.87] 19.79] 20.18 19.95
NA 7.45 74 6.47] 645 543 6.64 NA 6.55 NA 0.36 03] 035 0.34
K 253 224 o076 186 044 157 K 0.58 K o] o.01 0 0
CR 0.05 o] o.07 o] 0.04 o003 CR 0 CR 0.01 0 0 0
SUM| 101.38] 996 98.72] 98.3] 9954 9951 SUM 99.16 SUM 98.59] 99.05] 98.73 98.79
KonuyectBo noHoB B nepecyeTte Ha 8 (0) B nepecyeTe Ha 8 (0) KonunuyectBo MoHOB B nepecyeTe Ha 6 (0)

SI | 2.8643] 2.7927] 2.6043| 2.7082] 2.5194] 2.6978 Sl 2.6312 Sl 1.8797| 1.9456] 1.9547 1.9267
Ti | 0.0010] 0.0009] 0.0017]| 0.0022] 0.0018| 0.0015 Tl 0.0008 TI 0.0186] 0.0138| 0.0118 0.0147
AL | 1.1321] 1.1960| 1.3723| 1.2758| 1.4635| 1.2879 AL 1.3367 AL | 0.2008| 0.1175] 0.1042 0.1408
FE | 0.0204] 0.0292] 0.0218] 0.0219] 0.0281] 0.0243 FE 0.0467 FE | 0.3122] 0.3081] 0.2925 0.3043
MN | 0.0003] 0.0005| 0.0021] 0.0007] 0.0007] 0.0009 MN 0.0012 MN | 0.0165] 0.0244] 0.0216 0.0208
MG | 0.0038] 0.0029] 0.0005] 0.0025| 0.0029] 0.0025 MG 0.0031 MG | 0.7520] 0.7626] 0.7680 0.7609
cA | o0.1568] 0.1996] 0.3927] 0.3010] 0.4772] 0.3055 CA 0.3746 CA | 0.8073| 0.7985] 0.8153 0.8070
NA | 0.6327] 0.6436] 0.5718] 0.5698] 0.4769] 0.5790 NA 0.5759 NA | 0.0268] 0.0216] 0.0257 0.0247
K | 0.1412] 0.1283| 0.0444] 0.1084] 0.0253] 0.0895 K 0.0336 K 0.0000] 0.0003| 0.0000 0.0001
CR | 0.0017] 0.0000] 0.0026] 0.0000] 0.0013] 0.0011 CR 0.0000 CR | 0.0003| 0.0000] 0.0001 0.0001
SUM | 4.9543| 4.9937| 5.0142| 4.9905| 4.9971] 4.9900 SUM 5.0038 SUM | 4.0142| 3.9924] 3.9939 4.0002
FIFM| 84.41] 91.2| 98.08] 90.19] 90.79] 90.93 FIFM 93.84 F/IFM | 30.42] 30.36] 29.02 29.93
AB 67.98] 66.25] 56.67] 58.2] 48.7] 59.56 AB 58.52 WO 42.76] 42.17] 42.97 42.63
ORT| 1517] 13.21 44| 11.071 258] 9.29 ORT 3.42 EN 39.83] 40.27] 40.48 40.19
AN 16.85] 20.54] 38.93] 30.74] 48.72] 31.16 AN 38.06 FS 17.41] 17.56] 16.55 17.17
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XumMnyeckmm coctaB OPTONUPOKCEHOB B aHAe3uTax B. AABUHckuM (ob6pasey I-3025/7)

1 2 3 4 5 6 7 8 9 10 11 |cpenHee

(n=11)

Sl 54.19] 53.22] 53.07] 52.89] 53.37] 53.55| 53.4] 53.49] 5351] 53.35] 53.27] 53.39
Tl 012] o0.17] 024] 0170 014] o023 019] o013 o021] o018 o017 0.18
AL 067] 118 168] 114 094 117] 119 119 o084 1.06] 1.36 1.13
FE 16.91] 17.16] 17.89] 17.61] 19.09] 16.92] 16.87] 17.39] 19.5] 17.18] 17.16] 17.61
MN 1.11] 1121] o0.99] 1151 1.07] 108 108 104 144 109 1.08 1.11
MG 251 24.26] 2372 24.47| 22.74] 23.99] 24.4] 24.21] 21.79] 24.69] 24.39] 23.97
CA 135 1250 122 116] 148 132] 148 126 1.41] 142 1.15 1.32
NA 0.01 of o014 o004 008 o005 004 0.05 0 o] 0.04 0.04
K 0 0 0 0 0 0 0 0 0 0 0 0
CR 0.02 0 0 of o005 001 o002 of o001 0 0 0.01
SUM| 9938 98.35] 98.95] 98.63] 98.96] 98.32] 9867 98.76] 98.71] 98.97] 98.62] 98.76

KonunyectBo MOHOB B nepecyete Ha 6 (0)

SI | 1.0877] 1.9761] 1.9648| 1.9645| 1.9877| 1.9857] 1.9748] 1.9788] 2.0020| 1.9702] 1.9718] 1.9786
TI | 0.0034] 0.0048] 0.0066] 0.0048] 0.0038] 0.0064] 0.0053| 0.0037] 0.0059| 0.0049] 0.0048] 0.0049
AL | 0.0290] 0.0518] 0.0731]| 0.0498| 0.0411| 0.0510| 0.0518] 0.0518| 0.0372| 0.0460| 0.0591| 0.0492
FE | 0.5188] 0.5330] 0.5539] 0.5472] 0.5946] 0.5246] 0.5217] 0.5379] 0.6100] 0.5307] 0.5311] 0.5458
MN | 0.0344] 0.0350] 0.0311| 0.0362| 0.0336| 0.0338| 0.0337| 0.0325| 0.0456| 0.0342| 0.0339] 0.0349
MG | 1.3666] 1.3426] 1.3089] 1.3551| 1.2624] 1.3261| 1.3452] 1.3352| 1.2154] 1.3589] 1.3457] 1.3238
CA | 0.0530] 0.0495] 0.0482| 0.0463] 0.0591| 0.0526] 0.0587| 0.0498| 0.0566| 0.0562] 0.0456] 0.0523
NA [ 0.0010] 0.0000] 0.0102] 0.0031| 0.0057] 0.0033] 0.0031] 0.0034] 0.0000] 0.0000] 0.0029] 0.0030
K | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
CR | 0.0005| 0.0000] 0.0000] 0.0000] 0.0016| 0.0003] 0.0006| 0.0000] 0.0002| 0.0001] 0.0000] 0.0003
SUM | 3.9944] 3.9928] 3.9968| 4.0070| 3.9896| 3.9838| 3.9949] 3.9931| 3.9729] 4.0012] 3.9949] 3.9929
FIFM| 28.82] 29.73] 30.89] 30.1] 33.23] 29.63] 29.22| 29.93| 35.04] 29.37] 29.57 30.5
WO 268] 253 248] 233 303 271 299] 255 204 284 233 2.67
EN 69.27] 685 67.4] 68.27] 64.75] 68.46] 68.66] 68.28] 63.05] 68.63] 68.79] 67.64
FS 28.04] 28.97] 30.12] 29.39] 32.22] 28.83] 28.35] 29.17] 34.01] 2853] 28.88] 29.68

Tabnuua 36.11.
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Tabnuua 36.12.

XumMunyeckun coctaB MUKPOJSIUTOB OPTONMUPOKCEHOB

B aHAe3uTax B. FiIBUHCKuM (o6pa3sew I-3025/1a)

XuMunyeckum coctaB MarHeTUTOB B
aHpgesunTax B. ABMHCKuM (obpasew 1-3025/1)

1 2 3 4 5 6 cpeaHee
(n=6)
Sl 52.79| 53.71| 53.94| 53.74| 51.69| 54.27| 53.36
Tl 0.04 0.2 02| 0.14| 022 0.14| o0.16
AL 1.08) 117 121 1.01] 141 066] 1.09
FE 23.33| 17.33| 17.01| 1958 22.6/ 17.08] 19.49
MN 0.82| 1.14| 1.08| 145 1.42 11| 1.17
MG | 20.39| 23.79] 24.37| 20.6| 20.18| 24.09] 22.24
CA 0.43| 1.43] 1.23 1.6 1.18 15| 1.23
NA 0.05| 0.03] 0.11| 0.16] 013 01| 01
K 0 0 0| 0.6 0 0| 0.03
CR 0 0| 0.03 0 ol 0.01] 0.01
SUM| 9893 988 99.18] 98.44| 98.83] 98.95| 98.86
KonuyectBO MoHOB B nepecyeTte Ha 6 (0)
S| | 1.9964| 1.9858| 1.9823| 2.0183| 1.9658| 2.0005| 1.9915
TI | 0.0011] 0.0056| 0.0056| 0.0039| 0.0063| 0.0040| 0.0044
AL | 0.0480| 0.0510| 0.0525| 0.0448| 0.0631| 0.0287| 0.0480
FE | 0.7378| 0.5359| 0.5228| 0.6150| 0.7187| 0.5265| 0.6095
MN | 0.0264| 0.0358| 0.0337| 0.0462| 0.0459| 0.0343| 0.0371
MG | 1.1491] 1.3108| 1.3348] 1.1529| 1.1436] 1.3236| 1.2358
CA | 0.0175| 0.0566| 0.0485| 0.0646| 0.0480| 0.0591| 0.0491
NA | 0.0035| 0.0022| 0.0076| 0.0116| 0.0094| 0.0075| 0.0070
K | 0.0000] 0.0000] 0.0000| 0.0075| 0.0000| 0.0000] 0.0013
CR | 0.0000| 0.0001| 0.0010| 0.0000| 0.0000| 0.0003| 0.0002
SUM | 3.9798| 3.9838| 3.9888| 3.9648| 4.0008| 3.9845| 3.9838
FIFM| 3994 30.37| 29.42| 36.45| 40.07| 29.76| 34.34
WO 091 292 25| 344 246| 3.04] 255
EN 59.52| 67.6] 68.81| 61.37| 58.46| 68.1] 63.98
FS 39.58| 29.48| 28.69| 35.2| 39.08] 28.85| 33.48

1 2 3 cpenHee
(n=3)

Sl 0.05 0 0.09 0.05
Tl 10.7 8.27 8.18 9.05
AL 1.33 3.17 3.17 2.56
FE 38.91 35.41 35.35 36.56
FE3 46.46 49.82 49.88 48.72
MN 0.93 0.86 0.78 0.86
MG 0.7 1.83 1.83 1.45
CA 0.03 0.01 0.01 0.02
NA 0 0 0.05 0.02
K 0 0 0 0
CR 0.02 0.04 0.03 0.03
SUM 99.13 99.41 99.37 99.3

KonuyectBO noHOB B nepecyeTe Ha 32 (0)
Sl 0.0150| 0.0000] 0.0258] 0.0136
Tl 2.4435| 1.8534| 1.8317| 2.0429
AL 0.4751| 1.1134] 1.1139] 0.9008
FE 9.8776] 8.8232| 8.8064| 9.1691
FE3 | 10.6122] 11.1680] 11.1794| 10.9865
MN 0.2387| 0.2163| 0.1964] 0.2171
MG 0.3165] 0.8125] 0.8108] 0.6466
CA 0.0114| 0.0040| 0.0048] 0.0067
NA 0.0000{ 0.0000] 0.0292| 0.0097
K 0.0000| 0.0000| 0.0000| 0.0000
CR 0.0043| 0.0090| 0.0070| 0.0068
SUM | 23.9943| 23.9998| 24.0054| 23.9998
F/IFM 96.97 91.75 91.74 93.49

Tabnuuya 36.13.
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Tabnuua 36.14.

XuMnyeckmmn coctaB BYfIKaHMYECKOro CTekna B
aHpge3unTax B. AABMHCKun (obpaseu 1-3025/5)

1 2 cpeaHee
(n=2)
SI 71.19 78.49 74.84
Tl 0.09 0.15 0.12
AL 16.83 11.82 14.83
FE 0.49 0.64 0.57
MN 0.01 0.02 0.02
MG 0.01 0 0.01
CA 1.75 0.44 1.1
NA 6.31 2.97 4.64
K 3.82 6.66 5.24
CR 0.02 0.02 0.02
SUM 100.52 101.21 101.37
KonuyectBO noHOB B nepecyeTte Ha 8 (0)
Sl 3.1091 3.3391 3.2241
T 0.0030 0.0047 0.0039
AL 0.8662 0.6429 0.7546
FE 0.0179 0.0226 0.0203
MN 0.0004 0.0008 0.0006
MG 0.0010 0.0000 0.0005
CA 0.0817 0.0198 0.0508
NA 0.5347 0.2454 0.3901
K 0.2126 0.3613 0.2870
CR 0.0008 0.0006 0.0007
SUM 4.8274 4.6372 4.7323
FIFM 94.94 100 97.47
AB 64.5 39.16 51.83
ORT 25.64 57.67 41.66
AN 9.86 3.17 6.52

Tabnuuya 36.15.

XvMHMYecknn coctaB BKITHOYEHUWN BYNIKaHUY€CKOro

ctekna B Px B. fiIBuHckum (o6pasey I-3025/19)

1
Sl 82.92
Tl 0.22
AL 8.33
FE 0.56
MN 0.01
MG 0.03
CA 0.18
NA 1.84
K 4.87
CR 0

SUM 98.96

KonuyectBO noHOB B nepecyeTte Ha 8 (0)
S| 3.5568
TI 0.0071
AL 0.4209
FE 0.0199
MN 0.0003
MG 0.0016
CA 0.0083
NA 0.1534
K 0.2667
CR 0.0000

SUM 4.4350
FIFM 92.48
AB 35.8
ORT 62.26
AN 1.94
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37/ . CpenHue xummueckme cocTasbl BynkaHuToB CpeauHHOro xpe6ra*)

Tabnuua 37.0.

KomnoHeHT 1 2 3 4 5 6 7 8 9 10 11 12 13 14

bl (n=19) | (n=14) (n=15) (n=8) (n=10) (n=4) (n=4) (n=18) (n=1) (n=7) (n=1) (n=7) (n=11) (n=6)
SiO; 55.48 59.51 54.72 55.72 59.82 66.38 73.32 53.91 57.00 53.30 55.66 60.79 65.22 71.72
TiOy 0.75 0.70 0.96 0.98 1.11 0.48 0.27 1.10 0.93 1.13 0.96 0.80 0.54 0.31
Al>O3 18.05 17.57 17.90 17.38 16.37 16.45 14.48 18.16 17.75 16.46 16.17 16.01 15.65 14.36
Fe;03 4.96 4.14 3.04 3.77 291 2.15 1.42 2.80 1.65 3.05 5.06 3.31 3.22 1.32
FeO 2.67 2.33 5.13 5.05 4.17 1.75 1.28 5.51 5.34 6.06 3.78 3.30 1.72 0.95
MnO 0.17 0.14 0.15 0.09 0.13 0.09 0.06 0.14 0.16 0.14 0.13 0.09 0.09 0.08
MgO 3.69 2.73 4.51 3.67 2.44 1.70 0.71 4.52 4.11 5.90 4.46 2.76 1.72 0.50
CaO 7.42 6.00 7.61 6.26 5.55 3.11 1.36 8.25 7.04 8.29 7.38 5.67 4.03 1.73
Na,O 3.30 3.31 3.50 8.46 4.10 4.25 4.39 3.47 3.70 3.47 3.54 3.52 4.02 4.28
K20 1.44 1.89 1.02 2.60 2.84 3.11 3.73 1.40 1.84 1.21 1.56 2.27 2.76 3.59
P20s 0.23 0.14 0.75 0.22 0.02 0.12 0.11 0.16 - 0.17 0.17 0.66 0.24 0.18
H.O 1.24 1.04 0.41 0.33 0.24 0.21 0.14 0.25 0.14 0.26 0.55 0.50 0.43 0.20
H,0" 0.44 0.19 0.50 0.36 0.54 0.28 0.39 0.49 0.60 0.66 0.99 0.35 0.26 0.42

S 0.00 0.01 0.04 0.07 0.01 0.05 0.04 0.03 - 0.04 - 0.05 0.02 -
SUM 99.84 99.70 | 100.24 | 104.95 100.25 | 100.11 101.66 | 100.18 100.26 | 100.11 100.41 | 100.08 99.91 99.63
FeO'/MgO 1.93 2.21 1.75 2.30 2.78 2.17 3.63 1.77 1.66 1.49 1.87 2.27 2.68 4.26
IMpumeuanue. *) nanuebie u3 padots / 32 /.

AunmHeiickasi cepusi: 1- IByITUPOKCEHOBBIE aH/IE3UTO-0a3aNbThI, 2- ABYITUPOKCEHOBBIE aH IE3UTHI.

JpeBHevYeTBepTHYHBIE IIUTOO0OPA3HBIE BYJIKAHBI U I1aT03(y3un: 3- aHAC3UTO-0a3abTHI;
HwuxHe-cpenHeueTBePTHYHBIE BYJKAHBI: 4- aHC3UTO-0a3aJIbThI, 5-aHIE3UTHI, 6- JAIUTHI, /- JTUIIAPHUTHI.
BepxHeueTBepTHYHBIE H TOJIOIEHOBBIE IIUTOBBIE BYJIKAHbI: 8- aH/Ie3UT0-0a3aIbThI, 9- aHIE3UTHI.
JlaBoBbI€ U IVIAKOBBIE KOHYChI apeajJibHOI0 BYJIKAHM3MA I'oJIOIeHOBOro Bo3pacrta: 10- aHme3uTo-0a3aIbTH.
B.MunHckmii: 11- anne3uro-6a3anet, 12- anae3utsl, 13- nauuthel, 14- TUnapuThl.

315



FeO*/MgO

2 63 64 65 66 6

7 68 6

9 70 7

1 52 53 54 55 56 57 5

8 59 60 61 6

48 49 50 5

Puc. 37.1 Cucrematuka nopog B.CepeaguHHoro xpebta Ha gnarpamme FeO*/MgO-SiO,.

1 72 73 74

SiO,
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38 X1MMMYECKMM coCcTaB KCEHONUTOB B aHae3utax KamuyaTtku

Tabnuua 38.0.

KomnoHeHTbI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
SiO; 39.39] 42.28] 42.62| 43.96] 43.92| 44.70] 39.38] 43.44] 44.26] 45.46] 45.50] 45.91] 45.93] 46.61] 46.83] 46.84] 47.64] 47.94
TiO2 0.17 0.10 0.29] Hlo 0.04 0.54 0.94 0.61 0.37 1.23 0.70 0.48 0.89 0.87 0.86 0.10 0.70 0.63
Al203 1.66 0.70 0.61 1.13 0.65 9.05 5.26] 17.76 7.60] 11.85] 13.69] 13.46] 17.86] 17.10] 13.97] 19.12 9.67] 15.99
Fe.Os H/o 2.17 0.87 1.18 1.57 499 14.48 6.57 5.04 7.78 4.07 4.29 6.91 6.80 7.57 4.03 7.22 5.27
FeO 11.28 9.27 7.15 7.47 7.86 7.06 8.44 5.31 6.60 5.78 6.18 7.34 5.10 5.02 6.03 2.66 5.40 4.24
MnO 0.32 0.34 0.17 0.33 0.27 0.25 0.17 0.17 0.26 0.21 0.19 0.23 0.12 0.17 0.19 0.11 0.22 0.33
MgO 44.95] 43.19] 46.90] 43.14] 41.10] 20.46] 13.60 9.57] 22.97] 11.45] 13.40] 15.06 7.66 9.87 7.05 6.95] 14.45 5.34
CaO 1.26 0.28] H/o 0.77 1.32 8.01] 15.19] 11.97 9.23] 11.43 6.79] 10.65 6.51 5.53] 11.83) 17.44] 10.44] 16.47
Na,O 0.22 0.54 0.14 0.98 0.10 1.21 0.79 2.60 2.06 2.78 3.78 1.30 4.00 4.04 3.94 2.00 2.02 2.86
K20 0.10 0.14 0.01 0.24 0.08 1.42 0.28 0.62 0.36 0.40 3.38 1.25 2.12 1.50 0.72 0.52 1.04 0.19
P2Os 0.06 0.08 0.01 0.12 0.34 0.26 0.22 0.37 0.28 0.30 1.34 1.20 0.42 0.06 0.36 0.30

CO2(S) H/0 0.12 0.01 0.02 0.31 0.02 0.02 0.07 0.02 0.02] cn. 0.01] H/o
n.n.n. 0.33 0.22 1.24 0.43 0.77 0.88 1.88 121 1.09 0.73 0.46 0.76 0.47
SUM 99.74] 99.43] 100.02] 99.77] 96.91] 98.03] 98.53] 99.96] 98.97] 99.64] 99.86] 100.27] 99.72] 99.82] 100.16] 100.29] 99.93] 100.03

Li 1.00 6.40 4.00 18.00 3.00 5.00 5.00 8.00 8.60

Rb 20.00 19.00] 40.00 30.00 30.00] 20.00

Cs 0.90 4.00 1.00

\Y 100.00] 340.00] 280.00] 160.00] 130.00] 160.00] 380.00] 500.00] 400.00] 700.00] 300.00] 210.00] 300.00] 500.00f} 250.00f 50.00] 220.00] 500.00
Co 70.00] 35.00] 15.00f 30.00f 80.00] 70.00F 40.00] 50.00f 50.00] 110.00] 50.00] 180.00] 25.00] 30.00F 30.00] 50.00] 160.00] 50.00
Ni 300.00] 340.00] 460.00] 500.00f] 400.00f 400.00] 230.00] 100.00] 100.00] 75.00F 70.00] 380.00] 60.00f] 20.00f 140.00] 300.00] 366.00] 50.00
Cr 300.00] 820.00]1900.00f 500.00] 990.00{1000.00f 90.00] 160.00| 180.00] 700.00] 21.00] 750.00] 24.00] 25.00F 27.00] 180.00] 710.00] 80.00
Ba 100.00] 110.00] 230.00] 170.00] 100.00] 300.00] 100.00] 570.00] 550.00] 80.00] 500.00] 300.00J1000.00] 900.00} 650.00] 300.00] 300.00] 300.00
Sr 700.00] 700.00] 423.00] 200.00] 800.00] 400.00] 300.00f 750.00] 770.00] 120.00{1300.00f] 250.00{1500.00J1000.00] 620.00] 220.00] 250.00] 960.00
Pb 1.00 1.00 1.00 1.00 0.10 0.10 4.00 7.00 7.00] 10.00 5.00 5.00 5.00 3.00 3.00 5.00] 10.00 1.00
Mo 0.50 1.10 1.80 0.80 0.40 0.10 1.20 0.90 0.50 0.50 0.80 0.80 0.80 1.40 0.70 0.50 0.80 0.50
Zn 60.00] 56.00] 30.00f 100.00f 80.00] 50.00F 55.00] 100.00f 100.00] 70.00] 100.00] 60.00] 100.00] 120.00f 50.00] 60.00] 52.00] 60.00
Cu 45.00] 66.00] 54.00] 60.00] 42.00] 20.00] 35.000 25.00] 25.00] 120.00fF 70.00] 80.00] 25.00] 100.00] 25.00] 10.00f 90.00] 80.00
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npoaonkerne Tabi. 38.0.

KomnoHenTb | 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
SiO; 4818 49.25| 49.30] 49.81 50.34] 50.80] 51.23| 51.31] 51.02] 51.60] 53.63] 45.17| 47.63] 4847 48.47] 49.24] 49.83] 50.36
TiOz 036 049 127 o098 o087 o093 o065 o063 o087 o078 o013 o014 o094 o025 o7e[ 101 o021 107
Al,03 8.61] 10.46] 1233] 6.45] 12.37] 1248 12.71] 1236 13.70] 13.08] 421 25.43] 19.60] 1851 13.14] 20.94] 18.03] 1554
Fe,Os 218 519 6.16] 471 514 8e6| 443 625 3.14] 583 394 187 545 225 485 527 330 6.95
FeO 6.77] 665 470 6.10] 4.09] o094 533 500 573 285 427 424 416 345 470 370 3.02[ 3.02
MnO 023 o031 o016 o029 o017 o015] o018 o015 o015 o014 o039 o010 o014 o010 o016 o012 o011 o016
MgO 18.46] 1531 11.89] 16.53] 11.89] 11.35] 11.29] 13.00] 11.87] 11.70] 21.06] 504 6.60] 897] 781 3.78] 8.46] 6.40
CaO 858 823 o9.10] 11.69] 889 o973 951 6.44] 957 910 833 1450 1057| 14.64] 1499 10.01] 13.93] 9.80
NazO 145 208 304 168 438 296 254 296 270 324 130 270 314 216 302 404 260 440
K20 139] o067] o096 048] o096 o078 o061 o084 o056 o072 o086 o078 o068 o058 o038 o058 o052 o072
P20s 022 032] o0.06] o008 o012 o018 o026 o025 o020 o019 o012 004 o024 o046] o026 o018 o006 0.44
CO, (S) 0.03| nlo 0.02[ 002 0.02 002 o002 o002 cn. Hlo 015 o082 o0.08] 002
n.n.n. 091 108] 103 o022 o053 o074 0838 1.49] o047 o057 o032 149 o054 o004 o057
SUM 98.43] 98.06] 99.91] 99.88] 100.27] 99.20] 99.27| 99.95] 99.51| 100.11] 99.75] 100.50] 99.72| 100.16] 100.18] 100.23] 100.19] 99.45
Li 7.00] 8.00 8.00] 12.00 16.00] 6.00] 12.00 3.00] 500 500 800] 1400 500 18.00
RD 20.00] 10.00 10.00] 21.00 35.00 21.00 22.00] 23.00 10.00[ 10.00] 24.00] 20.00
Cs 3.00 2.40 3.30 4.00| 144.00
Vv 180.00| 170.00] 300.00[ 250.00] 180.00| 250.00| 180.00| 250.00] 370.00] 190.00] 170.00] 90.00| 300.00] 90.00] 300.00| 500.00] 180.00| 400.00
Co 60.00] 60.00] 45.00] 250.00] 50.00] 70.00] 25.00] 110.00] 27.00] 84.00] 250.00] 40.00] 80.00] 20.00] 50.00] 70.00] 15.00| 450.00
Ni 400.00] 400.00[ 100.00] 300.00] 90.00] 280.00] 30.00] 250.00| 350.00] 250.00| 300.00] 100.00] 40.00] 70.00| 140.00] 18.00] 100.00] 75.00
Cr 500.00] 500.00] 300.00] 300.00] 300.00{1200.00] 25.00[1200.00] 550.00] 900.00] 300.00] 200.00] 90.00[ 120.00[ 300.00] 30.00] 90.00| 180.00
Ba 24400.00| 700.00] 150.00] 170.00] 280.00| 190.00| 370.00| 250.00] 160.00] 190.00] 100.00| 170.00] 210.00| 150.00| 320.00| 450.00] 150.00| 190.00
Sr 700.00] 600.00[ 500.00] 200.00]1500.00] 360.00] 250.00] 540.00] 500.00[ 850.00] 170.00] 100.00[2000.00] 700.00[1100.00[1000.00] 200.00{1500.00
Pb 10.00] 8.00] 1.00] 10.00] 1.00] 10.00] 10.00] 10.00] 4.00] 10.00] 10.00] 1.00] 1.00] z.00] z.00] 1.00[] 1.00] 10.00
Mo 010 130 o080 o080 o050 170 o050 200 1.20] 150 o080 o050 o050 o050 o010 o050 o050 1.60
Zn 30.00] 75.00] 60.00[ 100.00] 80.00] 41.00] 40.00] 55.00] 60.00] 38.00] 100.00] 30.00] 60.00] 30.00] 80.00] 40.00] 30.00] 41.00
Cu 10.00] 33.00] 80.00] 60.00] 90.00] 130.00] 60.00] 50.00] 55.00] 130.00] 60.00] 50.00] 10.00] 10.00] 70.00] 18.00] 10.00] 45.00

Mpumeyanue. MNupokceHutoBas cauus ot 7 go 17 k6ap.1-5 06p.J-148/72,3-40/33,3-4112,J-78/72,3-4110 -runepbasutsl. JyHUT-rapubypriutoBas accounaums -
OYHUTbLI, NepuonuTel, rapudyprutel. AHOPTUT-PopcTepuToBas dauus, ot 3,5 go7 k6ap.6-29 o6p. J-4111,J-4132,3-155/72,3-4142,3-4126,3-4021/1,J-4040,J-
139/72,3-66/72,3-102/72,3-27/72,3-4109,J-60/72, J-4158,3-4127, J-147/72,3-145/72,3-105/72,3-4159,J-4128,3-4160,J-4133,J-4153,3-77/72 - 6a3uT-runepbasunTol.
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KomnoHeHTbI 37 38 39 40 41 42 43 44
SiO; 50.57] 51.00] 51.42] 52.01] 53.56] 55.21] 57.64] 60.88
TiO, 0.97 0.89 0.92 0.91 0.95 0.84 0.82 0.67
Al;03 17.93] 17.25] 14.48] 17.24] 16.39] 13.56] 15.43| 15.67
Fe,Os3 4.76 6.91 4.49 6.51 7.72 5.05 5.55 3.02
FeO 5.42 3.15 4.31 2.52 2.05 3.38 1.22 2.05
MnO 0.12 0.12 0.19 0.15 0.15 0.14 0.09 0.09
MgO 5.99 4.50 9.62 4.55 4.55 7.50 4.55 3.05
CaO 9.24 9.80 8.68 8.88 8.47 7.98 7.49 6.65
Na2O 4.00 4.80 3.68 5.28 4,94 4.04 5.28 5.40
K20 0.62 0.66 0.58 0.72 1.04 1.04 0.14 1.52
P20s 0.26 0.46 0.20 0.41 0.48 0.34 0.25 0.26

CO2(S) 0.07 0.01 0.16] cn. H/O cn. 0.01] H/o
n.n.n. 0.33 0.53 1.14 0.37 0.38 0.44 0.33 0.37
SUM 100.28] 100.08] 99.87] 99.55| 100.68] 99.52| 98.80] 99.63

Li 1.00 7.00] 24.00] 18.00] 25.00] 24.00] 21.00
Rb 20.00] 60.00] 19.00] 20.00] =22.00f 22.00F 29.00
Cs 1.40 1.50 1.40 3.80 3.40 1.00
\% 300.00] 380.00] 360.00] 350.00] 300.00f] 100.00] 170.00] 110.00
Co 58.00] 38.00] 31.00] 24.00] 28.00f 25.00f 16.00] 15.00
Ni 60.00] 44.00] 84.00] 33.00] 32.00] 140.00] 42.00] 41.00
Cr 70.00] 50.00] 510.00] 25.00] 25.00§1000.00f 130.00] 120.00
Ba 360.00] 290.00] 470.00] 370.00] 200.00] 300.00] 350.00] 400.00
Sr 1500.00] 500.00] 300.00)J2000.00|1800.00] 600.00f 500.00f 350.00
Pb 1.00f 10.00 7.80] 10.00F 12.00f 10.00} 10.00f 12.00
Mo 0.50 1.60 1.20 2.20 2.30 2.30 1.80 3.50
Zn 60.00] 52.000 82.00] 70.00] 55.00f 68.00] 66.00] 45.00
Cu 90.00] 860.00] 110.00] 65.00] 25.00] 220.00] 240.00] 56.00

POJOJDKCHHE Ta0IuIIh! 38.0.

MpumeyaHue. [MMPOKCEHUT-BEPNUT-KOPTNAHOUTOBAS accoumauns - OpTONMMPOKCEHUTbI, KIMHOMUPOKCEHUTDI, BEPMUTDI, KOPTHNaHAUTbI, ONMBUHOBLIE rab6po,
KOpTNaHauTbl U nx MeTamopdoreHHble aHanorn;AHopTuT-chopcTeputoBas cauus. P ot 3,5 go 7 kb6ap.30-44 obp. J-10/72, J-140/72,3-50/72, J-131/72, J-71/72,
J-48/72, J-4123, J-142/72, J-4116, J-4115, J-4119, J-120/72, J-4125, J-4124, .J-4102 -6a3uTbl. AHOPTO3UTbI, NENKOKPATOBbIe rabbpo, rabbpo-HopuTbI, rabbpo-

OVopuThl, ampubonossle rabbpo, aMprUGonuUTLl, NMPOKCeH-amdUBonoBbIie, NMPOKCEH-NMNarnoknasosblie 1 Ap. cnaHusl / 16 /
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Tabnuua 38.1.

Xnmunueckum coctaB NarmokKnasos n3
amdcpubonuTusnpoBaHHoro B. LLiuBenyy

(kceHonuT) (o6pasewy 1-4102) auopuTa

XumMunueckmm coctas KIMTMHOMUPOKCEHOB
B. LLUnBenyy (kceHonut) (o6pasew 1-4102)

Tabnuua 38.2.

1 2 3 4 cpegHee
(n=4)
Sl 57.8| 5471 57.1| 56.56| 56.54
Tl 0.01 0| 0.03 o] o0.01
AL 26.31| 28.78| 27.58| 27.61] 2757
FE 0.68/ 0.46| 044 049 052
MN 0.03| 0.03 0 o o0.02
MG 0.03| 0.02| 0.04 ol 0.02
CA 8.91| 11.07] 9.34] 9.48 9.7
NA 503 481 599 6.52] 559
K 0.92| 049 064 062 067
CR 002 003 004/ 003 003
SUM| 99.74| 100.4| 101.2| 101.31] 100.66
KonuyectBo MoHOB B nepecyeTte Ha 8 (0)
S| | 2.6007| 2.4642| 2.5418| 2.5241| 2.5327
TI | 0.0004| 0.0000| 0.0011| 0.0000] 0.0004
AL | 1.3949] 1.5275| 1.4469| 1.4521| 1.4554
FE | 0.0257| 0.0173| 0.0162| 0.0183] 0.0194
MN | 0.0013| 0.0011| 0.0000| 0.0000] 0.0006
MG | 0.0020] 0.0015| 0.0028] 0.0000] 0.0016
CA | 0.4293| 0.5343| 0.4456| 0.4533| 0.4656
NA | 0.4388] 0.4203| 0.5173] 0.5645| 0.4852
K | 0.0527| 0.0281| 0.0362| 0.0351] 0.0380
CR | 0.0006| 0.0010| 0.0013| 0.0012| 0.0010
SUM | 4.9464| 4.9953| 5.0092| 5.0486] 4.9999
FIFM| 93.13| 92.32| 85.12| 99.99| 92.64
AB 47.65| 42.77| 51.78| 53.62] 48.96
ORT 573 286 3.62] 3.33] 3.9
AN | 4662 54.37| 446 43.05| 47.16

1 2 3 4 5 6 7 8 cpenHee | cpeaHee
(n=8) u.3. (n=5)
u.3. u.3. K.3. K.3. u.3. u.3. u.3. K.3
Sl 52.71] 52.58] 51.98] 522 47.23] 5021 5229 53.47] 51.58 51
T 015] 0.16] 0220 o021] 801 038 014 012 1.17 1.77
AL 1.75 1.6 271 196 133 2093 1| 141 184 1.72
FE 488] 554 826 821 6570 9170 776 807 731 6.78
MN 018] 024 o036 0.48 0.3 05 047 034] 0.36 0.34
MG 155 1500 14.49] 1358 104] 1258 14.13] 14.2] 1375 13.54
CA | 2374 2376] 2129 2262 245 227 2261 2268 22.99 23.46
NA 0.12 of o041 01] 002 024 o018 o025 o017 0.11
K 0.02 of o013 o006 003 o001 o001 004 o004 0.01
CR 0.19] 0.9 o0.08 0.03 of o0.01] 0070 003] o008 0.09
SUM| 9924 99.16] 99.92] 99.45| 98.39] 98.73] 98.66| 100.61] 99.27 98.84
KonuuyectBO MoHOB B nepecyeTe Ha 6 (0)
SI [ 1.9537] 1.9563] 1.9337] 1.9562] 1.8115] 1.9118] 1.9733] 1.9754] 1.9340 | 1.9213
TI | 0.0043| 0.0045] 0.0062] 0.0058] 0.2310] 0.0108| 0.0039| 0.0032| 0.0337 | 0.0509
AL | 0.0766] 0.0701] 0.1184] 0.0864| 0.0603| 0.1314] 0.0446| 0.0614| 0.0812 | 0.0766
FE | 0.1512| 0.1724] 0.2569| 0.2573| 0.2109] 0.2920| 0.2448| 0.2492| 0.2293 | 0.2143
MN | 0.0057| 0.0076] 0.0113| 0.0154| 0.0099| 0.0160| 0.0150| 0.0107| 0.0115 | 0.0108
MG | 0.8561| 0.8371] 0.8034| 0.7586| 0.5948| 0.7140| 0.7945| 0.7818] 0.7675 | 0.7593
CcA | 0.9428| 0.9472| 0.8487| 0.9082| 1.0069] 0.9260| 0.9142| 0.8975] 0.9239 | 0.9474
NA | 0.0086] 0.0000] 0.0298| 0.0071] 0.0017] 0.0174] 0.0135| 0.0178] 0.0120 | 0.0082
K | 0.0007] 0.0000] 0.0061] 0.0028] 0.0014] 0.0005| 0.0004] 0.0018] 0.0017 | 0.0006
cR [ 0.0056] 0.0057] 0.0025] 0.0010] 0.0000] 0.0003] 0.0020] 0.0009] 0.0023 | 0.0027
SUM | 4.0053| 4.0009| 4.0170| 3.9988| 3.9284| 4.0202| 4.0062| 3.9997| 3.9971 | 3.9922
FIFM| 1548 17.7] 25.03] 26.44] 27.07] 30.14] 24.64] 24.95] 23.93 23.01
WO | 4821] 4822 442| 46.83| 55.25| 4754 46.44| 46.28] 47.87 49.13
EN | 4377] 42.62] 41.84] 39.11] 3264 36.65| 40.36] 40.32] 39.66 39.21
FS 8.02] 9.6 1397 14.06] 12.11] 1581 132 13.4] 1247 11.66

MpumeyaHume. U.3.- LEHTparbHbIe 30HbI (A4P0); K.3.- KpaeBble 30Hbl.
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Tabnuua 38.3.

XnmMmunyecknn coctaB MUKPONTUTOB
KNMHONMpoKceHoB B. LLinBenyy
(kceHonuT) (obpasewn 1-4102)

XumMmmnyeckum coctaB 6MOTUTOB

Tabnuua 38.4.

B. LimBenyuy (kceHonuTt) (obpasew 1-4102)

1 2 3 4 5 cpegHee
(n=5)
Sl 52.3| 52.4| 50.89| 51.97| 523] 51.97
Tl 0.19| 0.1 o017/ o0.11] o016 0.15
AL 1.61| 134/ 196 153 134 156
FE 7.92 75/ 803 7.89 8.99] 8.07
MN 05| 048 0.44 05 033 045
MG 14.4| 14.48| 13.09| 14.03| 12.78] 13.76
CA 21.78| 22.56| 23.27| 22.41| 23.63] 22.73
NA 0.15| 0.24| 0.09] 0.05 019 0.14
K 0 0| 0.02 0| 0.02] o0.01
CR 0.16 of 0.09] 002 004 006
SUM| o99.01| 99.11|] 98.05| 98.51| 99.78] 98.89
KonunuyectBOo MoHOB B nepecyeTe Ha 6 (0)
SI | 1.9621| 1.9648| 1.942| 1.9631| 1.9662] 1.9596
TI | 0.0053| 0.0031] 0.005| 0.0033| 0.0044] 0.0042
AL | 0.0710| 0.0592| 0.0881| 0.0679| 0.0592] 0.0691
FE | 0.2485| 0.2352| 0.2561| 0.2493| 0.2826] 0.2543
MN | 0.0159| 0.0153| 0.0143| 0.0161| 0.0104] 0.0144
MG | 0.8053| 0.8093| 0.7444| 0.7897| 0.7159] 0.7729
CA | 0.8756| 0.9064| 0.9512| 0.9072| 0.9519] 0.9185
NA | 0.0112| 0.0176| 0.0067| 0.0036| 0.0137] 0.0106
K | 0.0000| 0.0000| 0.0008| 0.0000| 0.0008] 0.0003
CR | 0.0049| 0.0001| 0.0026| 0.0006| 0.0011] 0.0019
SUM | 3.9998| 4.0110| 4.0112| 4.0008| 4.0062| 4.0058
FIFM| 24.72| 23.64| 26.65| 25.15| 29.04] 2584
WO | 4501| 46.1| 48.38| 46.23| 4854] 46.85
EN 41.4| 41.16| 37.86| 40.25| 36.51] 39.44
FS 13.59| 12.74| 13.76| 13.52| 14.94] 13.71

1 2 cpegHee
(n=2)
Sl 34.22 37.55 35.89
Tl 2.65 2.87 2.76
AL 13.56 14.58 14.07
FE 11.56 13.75 12.66
MN 0.16 0.14 0.15
MG 14.3 16.65 15.48
CA 6.82 0.02 3.42
NA 0.45 0.62 0.54
K 8.19 9.36 8.78
CR 0.03 0 0.02
OH 3.83 4.04 3.94
SUM 95.77 99.58 97.68
Konu4yecTtBO MoHoB B nepecyeTe Ha 23 (0)
Sl 5.3574 5.5731 5.4653
TI 0.3124 0.3205 0.3165
AL 2.5017 2.5509 2.5263
FE 1.5138 1.7065 1.6102
MN 0.0207 0.0175 0.0191
MG 3.3361 3.6828 3.5095
CA 1.1432 0.0033 0.5733
NA 0.1374 0.1772 0.1573
K 1.6354 1.7723 1.7039
CR 0.0042 0.0000 0.0021
OH 2.0000 2.0000 2.0000
SUM 17.9623 17.8041 17.8832
FIFM 3151 31.89 317
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XumMunyecknmn coctaB poroebix oomMaHok B. LLinBeny4 (kceHonuTt) (obpasew 1-4102)

Tabnuua 38.5.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 cpenHee
(n=16)
Sl 46.72 47.93 43.77 46.36 44.42 47.2 46.95 45.98 48.43 44.03 43.48 42.18 43.85 46.63 49.44 48.19] 45.97
Tl 0.97 2.24 2.01 1.31 1.78 1.62 1.7 1.88 1.48 1.99 2.37 1.63 1.86 0.73 0.52 0.64 1.55
AL 9 14 11.15 10.61 11.49 8.66 8.54 8.82 7.49 11 10.31 13.46 11.79 8.52 6.79 7.58 9.16
FE 11.59 7.38 11.5 10.32 12.54 12.02 11.67 11.77 10.85 12.39 13.01 11.32 10.67 12.74 10.79 11.98] 11.41
MN 0.35 0.41 0.25 0.11 0.31 0.38 0.39 0.31 0.2 0.32 0.34 0.1 0.21 0.29 0.33 0.31 0.29
MG 13.75 11.3 14.57 15.89 14.05 15.42 14.98 14.87 16.18 14.04 13.63 14.03 14.56 14.99 16.8 15.79] 14.68
CA 12.4 25.15 11.45 11.06 11.4 11.16 10.9 11.1 11.13 11.08 11.11 11.51 11.33 11.68 11.63 11.81] 12.24
NA 1.47 0.22 2.38 2.26 2.39 1.81 1.81 1.86 1.55 2.57 2.3 2.77 2.42 1.52 1.18 1.46 1.87
K 0.97 0.05 0.47 0.33 0.48 0.38 0.35 0.44 0.33 0.54 0.54 0.4 0.48 0.86 0.68 0.72 0.5
CR 0.01 0.01 0 0.07 0.09 0.07 0.01 0.06 0.08 0 0.01 0.06 0.12 0.03 0.07 0 0.04
OH 2.04 1.98 2.04 2.09 2.06 2.08 2.05 2.04 2.08 2.04 2.02 2.04 2.05 2.05 2.09 2.07 2.05
SUM 99.27 98.07 99.59| 100.41] 101.01 100.8 99.35 99.13 99.8 100 99.12 99.5 99.34| 100.04] 100.32| 100.55] 99.77
KonuuectBo noHoB B nepecyeTte Ha 23 (0)
Sl 6.8597 7.2396| 6.4248| 6.6564| 6.4468| 6.8036| 6.8494| 6.7481| 6.9864| 6.4595( 6.4632| 6.2023| 6.4205| 6.8206( 7.1003| 6.9668] 6.7155
TI 0.1075| 0.2543| 0.2219| 0.1414 0.1946| 0.1755| 0.1869| 0.2072( 0.1600( 0.2192| 0.2646| 0.1802 0.2050( 0.0805| 0.0561| 0.0701] 0.1703
AL 1.5582| 0.2496( 1.9285| 1.7947| 1.9645| 1.4718( 1.4677| 1.5263| 1.2742| 1.9014( 1.8066| 2.3328| 2.0351| 1.4686( 1.1488( 1.2910] 1.5762
FE 1.4228| 0.9318| 1.4119| 1.2395| 1.5223| 1.4489( 1.4245| 1.4449| 1.3087| 15199 1.6167 1.3926| 1.3062| 1.5587| 1.2963| 1.4482| 1.3934
MN 0.0437| 0.0530| 0.0308| 0.0133( 0.0382| 0.0458| 0.0481| 0.0389( 0.0248( 0.0401| 0.0427| 0.0120( 0.0259( 0.0355| 0.0404| 0.0384] 0.0357
MG 3.0085( 2.5433| 3.1877| 3.4009| 3.0388| 3.3136| 3.2579| 3.2528| 3.4794| 3.0711 3.0193| 3.0742| 3.1768| 3.2686( 3.5973| 3.4018] 3.1933
CA 1.9503| 4.0700( 1.8000{ 1.7011| 1.7730| 1.7242( 1.7031| 1.7462| 1.7209| 1.7421| 1.7698| 1.8134| 1.7773| 1.8298| 1.7895( 1.8288] 1.9212
NA 0.4171| 0.0633| 0.6772| 0.6287( 0.6714| 0.5052| 0.5109| 0.5287| 0.4332| 0.7314| 0.6635| 0.7910( 0.6858( 0.4309| 0.3296| 0.4092] 0.5298
K 0.1809| 0.0092| 0.0871| 0.0610( 0.0898| 0.0699| 0.0658| 0.0821| 0.0604| 0.1006| 0.1018| 0.0743| 0.0895( 0.1603| 0.1248| 0.1331] 0.0932
CR 0.0017| 0.0013| 0.0000( 0.0076( 0.0108| 0.0084| 0.0016| 0.0068( 0.0091| 0.0000{ 0.0013| 0.0064| 0.0141( 0.0034| 0.0079| 0.0000] 0.0050
OH 1.0000( 1.0000{ 1.0000/ 1.0000| 1.0000( 1.0000( 1.0000{ 1.0000| 1.0000| 1.0000( 1.0000( 1.0000{ 1.0000/ 1.0000| 1.0000( 1.0000] 1.0000
SUM| 16.5504| 16.4154( 16.7699| 16.6446| 16.7502| 16.5669| 16.5159| 16.5820| 16.4571| 16.7853| 16.7495| 16.8792| 16.7362| 16.6569| 16.4910| 16.5874| 16.6336
FIFM 32.77 27.91 26.92 33.93 96.31 31.09 31.13 31.33 27.71 33.69 35.47 31.36 29.54 32.78 27.09 30.41] 34.97
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Tabnuua 38.6.

Xnmunyeckum coctaB MarHeTMToB
B. LimBenyuy (kceHonuTt) (obpasewy 1-4102)

XumMmn4yeckum coctaB OpPTONUPOKCEHOB
B. LUuBenyy (kceHonuT) (obpasewy 1-4112)

Tabnuua 38.7.

1 2 3 cpenHee
(n=3)
Sl 2.8 0 0 0.93
Tl 2.24 2.89 2.89 2.67
AL 2.06 1.89 2.04 2.00
FE 28.51 32 31.79| 30.77
FE3 59.25 60.65 59.88| 59.93
MN 0.44 0.26 0.32 0.34
MG 2.14 0.87 0.84 1.28
CA 0.06 0.05 0.04 0.05
NA 0 0.09 0.25 0.11
K 0 0 0 0.00
CR 1.34 0.01 0.09] 048
SUM 98.84| 98.71] 98.14| 98.56
KonunyectBo noHoB B nepecyete Ha 32 (0)
Sl 0.8248| 0.0000{ 0.0000| (.2749
Tl 0.4962| 0.6659] 0.6684| (6102
AL 0.7173] 0.6814| 0.7387| (.7125
FE 7.0295] 8.1879| 8.1781| 77985
FE3 | 13.1433| 13.9624| 13.8580| 13.6546
MN | o0.1101] 0.0679] 0.0845 (0875
MG | 09393 0.3987| 0.3836] (5739
CA 0.0181| 0.0169| 0.0128 0.0159
NA | o0.0000] 0.0556] 0.1498] (0685
K 0.0000[ 0.0000[ 0.0000] 0.0000
CR 0.3125] 0.0014| 0.0221] 1120
SUM | 23.5911| 24.0381| 24.0960| 53 9084
FIFM| 8837 9539 9556 93.11

Tabnuua 38.8.

1 2 3 4 cpenHee
(n=4)
Sl 55.71 54.88 56.4 56.32] 55.83
Tl 0.03 0.01 0 0 0.01
AL 1.22 2.35 0.25 0.38 1.05
FE 11.83 115 10.92 11.03] 11.32
MN 0.61 0.58 0.53 0.6 0.58
MG 29.13 28.91 29.68 29.55| 29.32
CA 0.62 0.56 0.48 0.66 0.58
NA 0 0.02 0 0 0.01
K 0 0 0 0 0
CR 0.02 0 0.04 0.03 0.02
SUM 99.17 098.81 98.3 98.57] 98.71
KonuyecTBO MoHOB B nepecyeTe Ha 6 (0)
Sl 1.9881] 1.9629] 2.0186] 2.0132] 1.9957
Tl 0.0008] 0.0002] 0.0001] 0.0000] 0.0003
AL 0.0511] 0.0991] o0.0107] o0.0161] 0.0443
FE 0.3530] 0.3440] 0.3269] 0.3297] 0.3384
MN 0.0184] 0.0176] o0.0160] 0.0182] 0.0176
MG 15494 15412 15831 15745 1.5621
CA 0.0236] 0.0215] 0.0184] 0.0255] 0.0223
NA 0.0000] 0.0014] o0.0000] 0.0000] 0.0004
K 0.0000] 0.0000] 0.0000] 0.0001] 0.0000
CR 0.0006] 0.0000] 0.0011] 0.0008] 0.0006
SUM 3.9850] 3.9879] 3.9749] 3.9781] 3.9815
F/IFM 19.34 19 17.8 18.1] 1856
WO 1.21 1.12 0.95 1.31] 115
EN 79.69 80.09 81.42 80.83] 80.51
FS 19.1 18.79 17.63 17.86] 18.35

Tabnuua 38.9.
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XuMunyeckum coctaBs OJIMBUHOB

B. LUnBenyy (kceHonuTt) (o6pasey -4112)

XnMMYecKknn coctaB OPTONMPOKCEHOB
B. LUnBenyy (kceHonuTt) (o6pasey 1-4112)

1 2 3 4 cpeaHee
(n=4)
Sl 4155| 41.29| 40.98| 41.19| 41.25
Tl 0 0 0 0 0
AL 0 0 0 0 0
FE 7.42| 759 8.19 84| 7.9
MN 0.16| 0.15| 0.17| 0.17] 0.16
MG | 49.98| 50.28| 49.53| 49.15| 49.74
CA 0.01] 0.02 o] 0.01] o0.01
NA 0.04 0 0 o] o0.01
K 0.02 0 0 o o0.01
CR 0.08 0l 0.02] o004 0.04
SUM| 9926 99.33] 98.89] 98.96] 99.11
KonuyectBO MoHOB B nepecyeTe Ha 4 (0)
S| | 1.0126| 1.0069| 1.0069| 1.0116] 1.0095
TI | 0.0001] 0.0000] 0.0000] 0.0000] 0.0000
AL | 0.0000| 0.0000| 0.0000| 0.0000] 0.0000
FE | 0.1512| 0.1548] 0.1682| 0.1724] 0.1617
MN | 0.0033| 0.0030| 0.0036] 0.0036] 0.0034
MG | 1.8158] 1.8276| 1.8136] 1.7990] 1.8140
CA | 0.0003| 0.0004| 0.0001| 0.0002] 0.0003
NA | 0.0021| 0.0000| 0.0000| 0.0000] 0.0005
K | 0.0006] 0.0002| 0.0000| 0.0000] 0.0002
CR | 0.0016| 0.0000| 0.0003| 0.0008] 0.0007
SUM | 2.9876| 2.9929| 2.9927| 2.9876] 2.9902
F/IFM 784 795 865 891 834
FO 92.16| 92.05| 91.35| 91.09] 91.66
FA 784 7095 865 891 834

Tabnuua 38.10.

1 2 3 4 cpenHee
(n=4)
Sl 56.23| 55.53| 55.17| 56.18] 55.78
Tl 0 0 ol o.01 0
AL 1.42 247 255 1.12 1.89
FE 11.21] 10.95] 11.41] 11.84] 11.35
MN 047 049] 052 064 0.53
MG 20.63] 29.51] 2856 28.73] 29.11
CA 0.39] 0.45 04| 0.62 0.47
NA 0.01 o] 0.01 0.05 0.02
K ol o001 039 o002 0.11
CR 0.01] 0.01] 0.02] o0.01 0.01
SUM 90.37] 99.42] 99.03] 99.22] 99.26
KonuyectBO MoHOB B nepecyeTe Ha 6 (0)
Sl 1.9921| 1.9658] 1.9689] 2.0022| 1.9823
TI 0.0000] 0.0000] 0.0000] 0.0002] 0.0001
AL | 0.0591] 0.1030] 0.1070] 0.0469] 0.0790
FE | 0.3322] 0.3241] 0.3406] 0.3529] 0.3375
MN | 0.0142] 0.0146] 0.0158] 0.0193] 0.0160
MG | 1.5645| 1.5573| 1.5192| 1.5261|] 1.5418
CA | 0.0148] 0.0171] 0.0154] 0.0237] 0.0178
NA | 0.0009| 0.0000| 0.0008] 0.0038] 0.0014
K 0.0000| 0.0006| 0.0177| 0.0007] 0.0048
CR | 0.0004] 0.0002] 0.0007] 0.0002] 0.0004
SUM | 3.9782| 3.9827| 3.9861] 3.9760] 3.9808
FIFM 18.13] 17.86 19| 19.61] 1865
WO 0.77 09| o081 123 0.93
EN 81.24] 81.4] 8034 79.4] 80.6
FS 17.99] 17.7] 18.85] 19.36] 18.48

Tabnuuya 38.11.
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XnMunyecknn coctaB opTONUPOKCEHOB
B. LinBenyy (kceHONUT) Xumunyeckun coctaB opTonupokceHoB B. LLiuBeny4 (kceHonuT) (o6pa3seu 1-4112)
(obpaseun 1-4112)

1 2 3 4 cpeaHee 1 2 3 4 5 6 7 8 9 10 11 cpenHee
(n=4) (n=11)
SI | 57.87| 57.89] 56.94] 57.51] 57.55 SI 56.25 571 56.41] 5597 55.64] 56.18] 56.50] 56.85] 56.47] 56.63] 56.58] 56.42
Tl 0.02] 0.01] 0.02 o] o0.01 Tl 0.01 0.02 0 0 0 0.01 0.02 0 0 0 0.02] 0.01
AL 0.86] 059 1.26] 0.58] 0.82 AL 0.58 0.66 1.83 0.35 1.57 0.57 0.35 0.31 0.19 0.56 1.31] 0.75
FE | 657 6.19] 629 7.67] 6.68 FE 10.5 9.3 913 1144 11.42] 1064, 10.88] 10.66 11| 10.82] 10.69] 10.59
MN | o0.12] 009 o0.16] 036] 0.8 MN 0.54 0.45 0.36 0.64 0.62 0.54 0.58 0.55 0.59 0.59 0.55] 0.55
MG | 33.84] 33.71] 33.3] 32.73] 33.4 MG 20.86] 30.86] 30.81] 29.05| 28.79 2909] 29.45] 29.87] 29.42| 29.82] 29.29] 29.74
CAl 0.14] o013] o015 015 014 CA 0.68 0.54 0.47 0.72 0.64 0.59 0.66 0.63 0.61 0.64 0.6] 0.62
NA | 0.05] 0.01 ol o0.01] o0.02 NA 0.02 0.02 0.06 0 0 0 0.07 0.01 0 0.07 0.02] 0.02
K o] 0.02 0 ol o.01 K 0 0 0 0 0 0.01 0 0.01 0 0 ol o0.00
CR1 0.01] 002 033 o] o0.09 CR 0.02 0.04 0.29 0.01 0.01 0.06 0 0.01 0.04 0 0.01] 0.04
SUM| 99.48| 98.66| 98.45| 99.01] 98.9 SUM| og46| 98.89] 99.36] 98.18] 98.69 98.5 98.6 98.9] 98.32] 99.13] 99.07] 98.74
KonuuyectBO MoHOB B nepecyeTe Ha 6 (0) KonunuyectBO MOHOB B nepecyeTe Ha 6 (0)
SI [2.0009]2.0134]1.9894]2.0092] 2.0032 Sl 2.0080| 2.0117| 1.9811] 2.0139] 1.9901] 2.0060| 2.0198| 2.0198] 2.0223| 2.0105] 2.0058| 2 oos1
TI [0.0005]0.0002[0.0006[0.0001] 0.0004 Tl 0.0002| 0.0005] 0.0000] 0.0000] 0.0000] 0.0002] 0.0006| 0.0000] 0.0000] 0.0000] 0.0006|] @ ogo2
AL [0.0349]0.0242[0.0519]0.0239] 0.0337 AL | 0.0245] 0.0276] 0.0759] 0.0147] 0.0664] 0.0241] 0.0146] 0.0131] 0.0079] 0.0233] 0.0546] (0315
FE [0.1900]0.1801[0.1839]0.2242] 0.1946 FE | 0.3135] 0.2746] 0.2683] 0.3441] 0.3416] 0.3177] 0.3249] 0.3167] 0.3295] 0.3212] 0.3170] 0.3154
MN |0.0034/0.0025|0.0046]0.01208] 0.0053 MN | 0.0162] 0.0134] 0.0106] 0.0195] 0.0187] 0.0163] 0.0175] 0.0166] 0.0179] 0.0176] 0.0166] 00164
MG [1.7440|1.7474]1.7340[1.7045] 1.7325 MG | 1.5891] 1.6232] 1.6128] 1.5581] 1.5347] 1.5916] 1.5669| 1.5820] 1.5707] 1.5778] 1.5474] 15777
CA [0.0052]0.0048[0.0055]0.0054] 0.0052 CA | 0.0261] 0.0203] 0.0176] 0.0276] 0.0245] 0.0224] 0.0252] 0.0239] 0.0234] 0.0244] 0.0227] 0.0235
NA [o0.0031]0.0004]0.0000[0.0009] 0.0011 NA | 0.0017] 0.0014] 0.0043] 0.0000] 0.0000] 0.0000] 0.0046] 0.0007] 0.0000] 0.0052] 0.0014] 0018
K [0.0000]0.0008]0.0000[0.0000] 0.0002 K 0.0000] 0.0000] 0.0002] 0.0000] 0.0002] 0.0004] 0.0000| 0.0003] 0.0000] 0.0000] 0.0001] ¢.0001
CR |0.0002]0.0005/0.0092]0.0000] 0.0025 CR | 0.0005] 0.0012] 0.0081] 0.0004] 0.0002] 0.0018] 0.0000| 0.0003| 0.0010] 0.0000] 0.0004| g o013
SUM|3.9822|3.9743|3.9791]3.9790] 3.9787 SUM | 3.9798] 3.9739| 3.9789| 3.9783] 3.9764] 3.9805| 3.9741| 3.9734] 3.9727] 3.9800| 3.9666| 39759
FIFM] 9098 9.46] 9.81] 12.11] 10.34 FIFM 17.19] 1507 14.74] 18.92] 19.01] 17.34] 17.93 17.4] 18.11] 17.68] 17.74] 17.38
WO | o0.27] 025 028 0.28] 0.27 WO 1.34 1.05 0.92 1.41 1.28 1.15 1.3 1.23 1.21 1.26 1.19] 1.21
EN | 89.77] 90.31] 89.94] 87.64] 89.42 EN 81.7] 84.04] 84.47] 79.93] 79.95 81.7 81] 81.58 80.9] 81.29] 81.28] 81.62
FS| o995 944 9.78] 12.08] 1031 FS 16.96] 14.91 146] 1865 18.77] 17.14 17.7] 17.10] 17.80] 17.45] 1752 17.16
Tabnuua 38.12. Tabnuua 38.13.
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XuMunyeckun coctaB BYJFIKAHMYECKOro CTeKna
B. LinBenyy (kceHonuTt) (obpasewy 1-4112)

XuMunyeckmn coctaB OpTONUPOKCEHOB
B. LLnBenyy (kceHonut) (o6pa3sew 1-4115 - ra66po)

1 2 3 4 5 6 cpenHee
(n=6)
Sl 73.74| 74.22| 72.88| 73.83| 73.05| 73.74] 73.58
Tl 0.04| 0.03| 0.04] 0.03] 003 0.02] 0.03
AL 14.66| 14.22| 14.56| 14.37| 14.22| 14.98] 145
FE 0.7] 107/ 075 073 079 079 0.81
MN 0.01] 0.03] 0.02| 0.01] 004 0.02] 0.02
MG 0.22| 104 0.22] 019 019 024 0.35
CA 093] 094/ 098] 0.98 098 1.16 1
NA 354 051 065 2.29 13| 385 202
K 378 221 313| 382 363 372] 3.38
CR 0.01 0| 002 002 o 003 o001
SUM| 9763| 94.27| 93.25| 96.27| 94.23] 98.55| 957

1 2 3 cpenHee
(n=3)
Sl 52.81 52.66 52.92 52.80
Tl 0.22 0.23 0.2 0.22
AL 1.07 1.12 0.82 1.00
FE 20 19.84 19.71 19.85
MN 1.03 0.99 0.9 0.97
MG 23.62 22.96 23.38 23.32
CA 0.98 0.84 0.77 0.86
NA 0.1 0 0 0.03
K 0 0 0 0.00
CR 0 0 0 0.00
SUM 99.83 98.64 98.7 99.06
KonuuyectBO MOHOB B nepecyeTe Ha 6 (0)
Sl 1.9582 1.9722 1.9782 1.9695
I 0.0061 0.0064 0.0057 0.0061
AL 0.0469 0.0493 0.0361 0.0441
FE 0.6201 0.6214 0.6161 0.6192
MN 0.0324 0.0314 0.0284 0.0307
MG 1.3052 1.2818 1.3025 1.2965
CA 0.0390 0.0339 0.0307 0.0345
NA 0.0075 0.0000 0.0000 0.0025
K 0.0000 0.0000 0.0000 0.0000
CR 0.0000 0.0000 0.0000 0.0000
SUM 4.0154 3.9964 3.9977 4.0032
FIFM 33.33 33.75 33.1 33.39
WO 1.95 1.72 1.55 1.74
EN 65.37 65.11 65.86 65.45
FS 32.68 33.17 32.59 32.81

Tabnuua 38.14.




Xumunyecknm coctaB poroBbix oo6mMaHok B. LLinBeny4 (kceHonuT) (obpasey 1-4115 - rab6po)

1 2 3 4 5 6 7 8 cpenHee
(n=8)
SI 444 4275 46751 45.38]  46.37] 45.72 46.3] 44.19| 45.23
Tl 1.2 2.92 1.23 1.55 1.36 1.09 3.09 267 1.89
AL 9.94] 10.36 9.97] 1013] 1012 1015 10.49 10.4] 10.20
FE 13.85] 13.79] 1241 1354] 13.71] 13.28] 13.95] 1255 13.39
MN 0.28 0.29 0.29 0.36 0.31 0.37 0.18 0.34] 0.30
MG 1283 12.68] 14.16] 1358 14.68 13.9] 1651] 13.96] 14.04
CA 11.37] 11.28] 1154 11.47] 11.13] 11.37] 11.21] 11.19] 11.32
NA 1.69 1.97 1.71 1.91 1.93 1.91 2.08 3.36] 2.07
K 0.45 0.75 0.48 0.43 0.45 0.42 0.66 0.73] 055
CR 0.02 0.04 0 0 0.04 0.03 0 0.06] 0.02
OH 2 2 2.07 2.05 2.09 2.05 2.17 2.06] 2.06
SUM 08.03] 98.83] 100.61] 100.4] 102.19] 100.29] 106.64] 101.51] 101.06
KonuyectBO MoHoB B nepecyeTe Ha 23 (0)
S| 6.6623| 6.4084] 6.7614] 6.6353] 6.6479] 6.6763] 6.3896] 6.4259] 5759
Tl 0.1355] 0.3287] 0.1336] 0.1707] 0.1465] 0.1196] 0.3202] 0.2922] 0.2059
AL 1.7587| 1.8311] 1.6997| 1.7454] 1.7106] 1.7470] 1.7058| 1.7823| 1 7476
FE | 1.7386] 1.7286] 1.5005] 1.6558] 1.6439 1.6213] 1.6103| 1.5267] 16282
MN | 0.0352] 0.0369] 0.0357] 0.0443] 0.0373] 0.0456] 0.0208] 0.0414] (0372
MG | 2.8704] 2.8339] 3.0516] 2.9599] 3.1378] 3.0258] 3.3961] 3.0256| 30376
CA | 1.8279] 1.8112] 1.7882] 1.7970] 1.7091| 1.7782| 1.6575| 1.7432| 1 7640
NA | 0.4926] 0.5738] 0.4784] 0.5424] 0.5361] 0.5419] 0.5557] 0.9475] 05836
K 0.0858] 0.1443] 0.0880] 0.0808] 0.0825| 0.0781] 0.1154] 0.1348] 1012
CR | 0.0024] 0.0052] 0.0000] 0.0000] 0.0042| 0.0036] 0.0000] 0.0072| @ go2s
OH | 1.0000] 1.0000] 1.0000] 1.0000] 1.0000] 1.0000] 1.0000] 1.0000| 1.0000
SuM |16.6094] 16.7021] 16.5371| 16.6316] 16.6559| 16.6374]| 16.7714] 16.9268| 16.6840
FIFM 38.19] 38.39] 33.48] 36.48] 34.89] 3552 3245 34.14] 3544
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Tabnuua 38.15.

XuMunyeckum coctaB MarHeTUTOB

B. LLUnBenyy (kceHonuTt) (o6pasew 1-4115 - rab6po)

Tabnuuya 38.16.

XMunyeckum cocTaB niarmoknasoB

B. LLnBenyy (kceHonut) (o6pasey, 1-4156 -
amchpunbonnuTU3MpoBaHHbIN rabbpo-AnopuT)

1 2 3 4 cpenHee

(n=4)

Sl 0.03 0 0.03 0 0.02
Tl 4.19 3.32 3.95 7.32| 4.70
AL 1.82 1.85 1.58 2.06| 1.83
FE 31.84 30.94 31.78 34.11| 32.17
FE3 58.26|  60.29 59.18/ 52.63| 57.59
MN 0.48 0.46 0.39 0.45| 0.45
MG 1.58 1.74 1.53 211 1.74
CA 0.01 0.05 0.01 0.18| 0.06
NA 0 0 0 0| 0.00
K 0 0 0 0| 0.00
CR 0.23 0.21 0.13 0.05| 0.16
SUM 98.44 98.86 98.58 08.91| 98.70

KonuyectBO noHoB B nepecyete Ha 32 (0)

Sl 0.0106| 0.0000] 0.0094| 0.0000| 0.0050
Tl 0.9606| 0.7580] 0.9049| 1.6566| 1.0700
AL 0.6550| 0.6606| 0.5674| 0.7294| 0.6531
FE 8.1123| 7.8509| 8.1034| 8.5830| 8.1624
FE3 13.3544| 13.7639| 13.5782| 11.9155| 13.1530
MN 0.1240[ 0.1181] o0.1008] 0.1137] 0.1142
MG 0.7179| 0.7850| 0.6945| 0.9447| 0.7855
CA 0.0032| 0.0148| 0.0047| 0.0589| 0.0204
NA 0.0000{ 0.0000] 0.0000] 0.0000] 0.0000
K 0.0000{ 0.0000| 0.0000[ 0.0000| 0.0000
CR 0.0566| 0.0514| 0.0321] 0.0119] 0.0380
SUM 23.9946| 24.0027| 23.9954| 24.0137| 24.0016
FIFM 91.98|  91.03 92.2 90.2] 91.35

1 2 3 4 cpenHee
(n=4)
Sl 54] 53.21] 57.96] 56.71] 55.47
Tl 0.03 ol o002 o001 o0.02
AL 30.52] 30.97] 27.09] 27.59] 29.04
FE 0.52 05| 0.39 0.39] 0.45
MN ol o001 o001 003 o0.01
MG 0 0 0 0 0
CA 1241 1288 865 10.09] 11.01
NA 454 443 6.26 54| 5.16
K 034 032] o071] o054 o048
CR 0.02 0 0 o] o0.01
SUM 102.38] 102.32| 101.09] 100.76] 101.64
KonuyectBO noHoB B nepecyeTte Ha 8 (0)
Sl 2.3949] 2.3662| 2.5766| 2.5349] 2.4682
Tl 0.0009] 0.0000| 0.0006| 0.0005| 0.0005
AL 1.5954] 1.6232| 1.4190| 1.4537] 1.5228
FE 0.0192| 0.0188| 0.0146| 0.0145] 0.0168
MN 0.0000] 0.0002] 0.0004] 0.0012] 0.0005
MG 0.0000] 0.0000] 0.0000] 0.0002] 0.0001
CA 0.5897| 0.6136| 0.4118| 0.4831] 0.5246
NA 0.3902| 0.3816] 0.5392] 0.4676] 0.4447
K 0.0195| 0.0179| 0.0400] 0.0306] 0.0270
CR 0.0007| 0.0000] 0.0000] 0.0000] 0.0002
SUM 5.0105| 5.0215| 5.0022] 4.9863] 5.0051
FIFM 99.99] 99.99] 99.99] 98.59] 99.64
AB 39.04] 37.67] 54.41] 47.65] 44.69
ORT 195 1771 404 312 272
AN 59.01] 60.56] 41.55] 49.23] 52.59
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Tabnuua 38.17.

XUMMYECKMIN COCTaB KINMHOMUPOKCEHOB
B. LLUnBenyy (kceHonuTt) (o6pasew 1-4156 )

XnMMnyecknm coctaB OPTONMPOKCEHOB

Tabnuuya 38.18.

B. LUnBenyy (kceHonuTt) (o6pasew I-4156)

1 2 3 4 5 6 7 8 cpegHee
(n=8)
Sl 52.08| 52.31| 50.79| 52.45| 52.42| 51.8] 50.99| 52.61] 51.93
Tl 0.09| 0.1 011 0.07/ 007/ 019 035 018 0.15
AL 137 1.32| 233 134 126 131 221 175 161
FE 9.9 8.2| 11.04] 843] 781 819 7.35 6.4 8.42
MN 0.4/ 049 049 049 043 047/ 039 032 044
MG | 1193| 14.12| 11.66| 12.96| 13.26] 13.46| 1458 14.8] 13.35
CA 23.41| 22.61| 23.13| 23.75| 23.67| 23.51| 22.38| 24.07] 23.32
NA 028/ 0.27| 041 o045 026 036] 017 0.06] 0.28
K 0.01 0l 0.2 o001 o/ 0.03] 002 001 001
CR 0.03 0 0 0| 0.06 o 0.01 001 0.01
SUM 99.5| 99.43| 99.98| 99.95| 99.24| 99.32| 98.45| 100.21] 99.51
KonuyectBO MoHOB B nepecyeTte Ha 6 (0)
SI | 1.9711] 1.9624] 1.9273| 1.9661| 1.9714| 1.9537| 1.9263| 1.9469] 1.9532
TI | 0.0026] 0.0030] 0.0032| 0.0020| 0.0021| 0.0054| 0.0100] 0.0050] 0.0042
AL | 0.0611| 0.0583| 0.1043| 0.0593| 0.0558| 0.0583| 0.0984| 0.0762| 0.0715
FE | 0.3134| 0.2573] 0.3502| 0.2644| 0.2456| 0.2583| 0.2323| 0.1979] 0.2649
MN | 0.0130] 0.0155| 0.0159| 0.0157| 0.0137| 0.0151| 0.0125| 0.0100] 0.0139
MG | 0.6732] 0.7895| 0.6598| 0.7241] 0.7432| 0.7567| 0.8213] 0.8161] 0.7480
CA | 0.9493| 0.9088| 0.9406| 0.9538| 0.9540| 0.9499| 0.9060| 0.9545] 0.9396
NA | 0.0204] 0.0200] 0.0303| 0.0325| 0.0190| 0.0262| 0.0128] 0.0040] 0.0207
K | 0.0003] 0.0000] 0.0010| 0.0006] 0.0002| 0.0014| 0.0009| 0.0007] 0.0006
CR | 0.0010| 0.0001| 0.0000| 0.0000| 0.0019| 0.0000| 0.0002| 0.0004] 0.0005
SUM | 4.0054| 4.0149| 4.0326| 4.0185| 4.0069| 4.0250| 4.0207| 4.0117| 4.0170
FIFM| 3265| 25.68| 35.69| 27.89| 25.86| 26.54| 22.96| 2031 27.2
WO | 48.71| 46.11| 47.83| 48.71| 48.76| 47.97| 45.94| 4824 47.78
EN 34.54| 40.05| 33.55| 36.98] 37.99| 38.22| 41.65| 41.25] 38.03
FS 16.75| 13.84| 18.62| 14.3] 13.25| 13.81| 12.41] 1051] 14.19

1 2 cpenHee
(n=2)
Sl 49.44 48.19 48.82
T 0.52 0.64 0.58
AL 6.79 7.58 7.19
FE 10.79 11.98 11.39
MN 0.33 0.31 0.32
MG 16.8 15.79 16.30
CA 11.63 11.81 11.72
NA 1.18 1.46 1.32
K 0.68 0.72 0.70
CR 0.07 0 0.04
SUM 98.23 98.48 98.36
KonuyectBO noHoB B nepecyeTte Ha 6 (0)
Sl 1.8522 1.8174 1.8348
Tl 0.0146 0.0183 0.0165
AL 0.2997 0.3368 0.3183
FE 0.3382 0.3778 0.3580
MN 0.0105 0.0100 0.0103
MG 0.9384 0.8874 0.9129
CA 0.4668 0.4771 0.4720
NA 0.0860 0.1067 0.0964
K 0.0326 0.0347 0.0337
CR 0.0021 0.0000 0.0011
SUM 4.0411 4.0662 4.0537
FIFM 27.09 30.41 28.75
WO 26.62 27.23 26.93
EN 53.5 50.64 52.07
FS 19.88 22.13 21.01
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39 ToJienToBbIE (MaHTHﬁHOFO rese3uca, I TI/Il'[a) H U3BECTKOBO-1IIICJI0OYHbBIC

(ManTHiiHO-KOpOBOTO renesuca, || Tuna) anaesursr Kamuarkm.

CoOpannblii B Teyenue MHorux et (1970-2001 rr.) cuCTeMaTHU3HPOBaHHBI H
CTpaTH(PULIUPOBAHHBIN NETPOXUMHUUYECKUI M TIETPOIOr0O-reOXUMHUYECKII MaTepHuai 10 YeTBEPTHYHBIM
anme3ntaM KamMuaTKu MO3BOJISET JOMOJHHUTH Yike mMmerornuecs nanubie / 16, 32, 33 / u mokasarth
HOBBIE TETPOT€HETUYECKHE OCOOEHHOCTHU BbIICJICHHBIX TUIIOB aHJIE3UTOB.

OgHuM ¥W3  OCHOBHBIX  BBIBOJOB  MoOHOrpaduu  «TuUMBl  aHAE3UTOBOTO  BYJIKAaHU3MA
THUX00KEaHCKOTO ITONBUIKHOIO I0SIca» OBLIO OOOCHOBAHHE MOHATHS O MAHTHUWHHOW M MaHTHIHO-
KOPOBO#1 PUPO/IC aHJIC3UTOBOTO ByJKaHM3Ma. /16 /

ITox TepMHUHOM «MaHTHIHBIN» aHAE3UTOBBIN ByJiKkaHu3M (| THIT) MOHMMAETCS THIT BYJIKAHHU3MA,
KOTOpBI XapaKTepU3yeTcs, BO-NEPBBIX, MPUYPOUEHHOCThIO K JIMHEHHBIM CKBO3BKOPOBBIM pa3zjioMaM
U pUQPTOBBIM 30HAM, BO-BTOPBIX, JOCTATOYHO MPOCTHIM TIIYOMHHBIM CTPOCHHEM BYJIKAaHUYECKUX
amnmnapaToB, BBIPAXKAIOLIEMCS B HEIOCPEICTBEHHON CBA3U C BEPXHEH MAaHTHEH, 4Yepe3 CUCTEMY
MPOMEKYTOYHBIX OYaroB, OTCYTCTBHEM CHCTEMBI JOJTOXUBYIIMX KOPOBBIX M MepuepHIecKux
OYaroB, B-TPEThUX, UIIMPOKUM  pa3BUTHEM 0a3aJlbTOMIAHOIO BYyJIKaHHM3Ma M BCEro psAa €ro
MPOM3BOJIHBIX OT aHNIE3UT0-0a3albTOB O PHOJHUTOB, B-UETBEPTHIX, XapaKTepHbIM HAOOPOM THIIOB
BYJIKAHMUYECKUX U3BEPKCHUMU.

[Toxg TEepMUHOM «MaHTHHHO-KOPOBBIA» aHIE3UTOBBIN Byikanu3Mm (Il Tm) moHMMaeTcs: TUI
BYJIKAHM3MA, XapaKTepPU3YIOUIErocsi, BO-TNIEPBbIX, MPUYPOUEHHOCTHIO K pas3jioMaM KOpPOBOIO
3aJI0’)KEHUs], OMEPSIONIUM JIMHEWHbIE CKBO3BKOPOBBIE pA3JIOMbl, KOJBIEBBIM U CYyOKOJBIIEBBIM
CTPYKTypaM, BO-BTOpPBIX, CJIOXHbIM TJIYOMHHBIM CTPOCHHEM  BYJIKAaHHYECKHX  AaIllaparos,
00yCJIOBJICHHBIM TPUCYTCTBHEM CHCTEMBI JOJTOXKUBYIIUX OYaroB — IPOMEKYTOUYHBIX, TITyOHMHHBIX
KOPOBBIX U Tepuepudecknx, UMEMMUX U HEe UMEIOUINX CBA3M C BEpXHEH MaHTHEW, B-TPEThUX,
HIIMPOKUM Pa3BUTHEM MOPOJ CPETHETO U CYOKHCIOrO COCTABOB C METPOT€OXUMHUYECKU JTBOWCTBEHHOM
IpUPOJIOH, 00YCIOBICHHOM MPOLECCAMU B3aUMOJICHCTBHS MarmMbl C BEIIECTBOM KODBI, B-UYETBEPTHIX,
OTpe/IeIEHHBIM TUIIOM BYJIKAaHUYECKUX U3BEPKEHUU.

[To meTpoxuMHUYECKUM OCOOEHHOCTSIM | TUI aHIE3UTOB COOTBETCTBYET TOJIEUTOBOMY TPEHIY
maddepentmaryu (T-tpenn), | tun uzsectkoo-menounomy (M- tpenn).

CormnacHo aanubiM / 16, 22 /| mo MHHEpaJOTHYECKOMY COCTaBYy B IEPBOM THUIIE MPEOOJIATAtOT
JBYIHPOKCEHOBbIC  aHae3uThl  (>50%), BO BTOPOM  pPOroBOOOMAHKOBO-TIMPOKCEHOBBIC U
poroBooOMaHkoBble aHae3uThl (10 80%), XapakTepHbIMH METPOrpaQUUECKUMH MPHU3HAKAMH
aHAe3uTOB | THMa SBJISIOTCS: MEHEe KalbLIMEBBI COCTaB BKPAIUICHHUKOB KIMHOIHUPOKCEHOB,

NPUCYTCTBUE B OCHOBHOM Macce IMKOHUTOB, 0e3aM(puOO0IOBbIE TOMEOI€HHBIE BKIIIOUCHHS,
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HEOOJBIIOe KOMMYecTBO KceHoMUToB. Bo Il Tume anme3ntoB Oosee KallblMeBbIE KIMHOMUPOKCEHBI,
CyOKaJTbIICBBI aBTUT B BHJIC MUKPOJIUTOB M CYO(EHOKPHUCTAIIIOB, B OCHOBHOM Macce PeIKO IMIKOHHT,
MHOTO  KCEHOJMTOB  JYHHT-TapiOypruUTOBOM, MHUPOKCEHUTOBOH, Tab0po-ampuOOIUTOBON U
rpaHuTOMIHON accommaruid. / 16 / 3HadeHue M30TOMOB Sr¥7/Sr®® g kcemomurax 0.7037 - 0.7045, cp.
0.7042 |/ 16 /. BaxHOil 0COOCHHOCTHIO KCEHOJHUTOB SIBIIICTCS TPU3HAKA B3aUMOJICHUCTBUS C
MarMaTHYecKUMHU paciuiaBaMu. K MeTpoXMMHYECKUM OCOOCHHOCTSM aHAE3UTOB 1 THITA OTHOCSTCS:
MeHbBIINN auamna3on cogepxanuii SiO, (57-59%), Fe,03+FeO>7%, onu MeHee IieOYHBbIC, HHICKC
rnuHo3emucToctu al'=1.67 — 1.76, unnekc pemuunoctu > 10. B anaesutax |l tuna muamaszon SiO;
(59-63%), Fe,03+FeO<7% onu Goace menounbie U Oosee rauuHosemucteie (al' = .76 — 2.01 ) ¢
naaekcom (emmaHoctu <10. Aupesutsl | u |l THIIOB MMEIO 3aMETHBIC TCOXMMHYCCKHE OTITUYIHS:
tosentoBbIe oboramensl Mn, V, Co, Zn, Ca, Ti, Sr, Sc; uzsectkoBo-menounsie — K, Na, Li, Rb, Ba.
B mepBbix ycroitunBo Ba/Sr<l; Bo BTOphIXx Ba/Sr>1, B mepBbix Gosee Bbicokue 3nadenus SC/NI,
Hf/Yb, Th/U. H30oTomHble OTHOIICHHUS CTPOHLUS B aHAE3UTAaX MAHTUHHOTO IMHTAHUS UMCEIOT HU3KHUE
3HaueHus U MeHblmi pa3opoc (0.7028-0.7038, cpennee 0.7033) B aHae3uTaX MaHTHHHOTO-KOPOBOT'O
MIPOUCXOXKACHUsT 0ojiee BBICOKHME 3HaueHHs u Oosbmmoi paszdopoc (0.7030-0.0740, cpennee 0.7035).
/ 16 / 3nauenue 5°0 B anzaesutax | tuna ot +4.1 no +7.7%, cpeanee +5.7%, annesurax |l Tuma ot
+6.5% 1o 9.2%, cpennee +7.7%. 3nauenue u30TonoB Sr u O U ux (IIOKTyaIlMl CBUACTEIBCTBYIOT 00
ydactue B oOpazoBanuu anne3uToB |l Tuna koposoro Bemectsa / 16,20 /.

[To KOMILIEKCY OSKCIIEPHMEHTAIBHBIX, NETPOrpadUuecKuX W IETPOTCOXUMHUYECKUX JaHHBIX
HanOoJiee XOPOIIO COTJIACYIOMIMMCS MEXaHU3MOM OOpa30BaHUs AHJC3UTOB SIBJISACTCS (PaKIMOHHAS
KPUCTAJUTU3aIUsl  aH/Ie3UTO-0a3aJIbTOBBIX MarM ¢ yMepeHHbIM coaepxkanuem HpO (1.5-2%) wu
OTJICJICHHEM MAarHeTUTOBOW aCCOIMAIMU. JTOT MPOIECC UACT MPH IMOHWKEHHOM cojaepkanuu HoO u
HU3KOH JIETY4eCTH KHCIOpOJa B MarMaTH4ecKoM KaHaje NMpH OoOpa3oBaHWU aHIE3UTOB | Tuma u
MOBBIIICHHBIX cofepkaHusax HO, TOBBIINICHHOW JIETYYeCTH KHCIOPOAa M B3aUMOJCHCTBUU C
BEIIECTBOM KOpPHI B MPOMEXKYTOYHBIX, TIIYOHMHHBIX KOPOBBIX U TMEpHPEPUUYECKUX oOdvarax mpH
obpaszoBanuu anae3utoB |l Tuma / 16 /.

HoBble martepmansl 1Mo aHae3uTam KamuaTku paccMaTpuBarOTCs, B OCHOBHOM, Ha IpHUMEpe
JOCTAaTOYHO XOPOIIO M3y4eHHOro KapbIMCKOTO BYJIKAHHYECKOTO IICHTPA, KOTOPBIA PACIHOJIOXKEH B
LEHTpaJbHOW YacTH BocTouHOW BynkaHumdeckol 30HbI KamuaTku W mOpeicTaBiseT OIMH U3
AKTUBHEUIINX BYJIKAaHUYECKHUX PAiOHOB MOIYyOCTpoBa. KapbiMckas rpymnmna ByJIKaHOB Wi KapeimMckuit
BYJIKAHUYECKHHU [IEHTP pacmojioxeH B npeaenax Kapbimckoii konbiieBoit ctpyktypsl (KKC) u cocrout
U3 JBYX aKTHBHO JIEHCTBYIONIMX ByJKaHOB — KapeiMckoro, Mamoro Cemsiunka u HOII (HoBoro
SPYNTUBHOTO IIeHTpa, KpaTtepa I1. Tokapesa) obpaszosamierocs B 1996r. Ha mHe KapbiMckoro o3epa.
B paiione 18 noTyXmmx 1 MHOKECTBAa MOHOTE@HHBIX BYJIKAaHMYECKHX 00pa30BaHUIl: Maaphl, IIIJIAKOBBIC

KOHYCBI, SKCTPY3UBHBIE Kymoja. [IIOTHOCTh ByJIKAaHMYECKOTO psiia B paiione coctariser 1:10, 1:15,
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YTO CBUJIETEIBCTBYET O BBICOKOM CTENEHU BYJIKAHUYECKOW AKTUBHOCTH HA MPOTSHKEHUU BCETO
nepuona pa3Butuss KKC. Bynkanwueckass JesTenpHOCTh palloHa Ha  pa3HbIX  JTamax
XapaKTepu30Balach KOHTPACTHOCTHIO COCTaBa MPOAYKTOB U3BEPKEHUH, OT 6a3aJIbTOB 10 PUOJIHUTOB, C
MIPEUMYIIECTBEHHbIM PAa3BUTUEM aHJIE3UTOBOIO BYJKAHM3MAa M COCYIIECTBOBAaHHUEM B Mpeenax
CTPYKTYpPbl OCHOBHOI'O BYJIKAHM3Ma MAHTUMHOIO IMUTAHUSA U KHUCJIOIO BYJIKAaHU3MA, CBA3AHHOIO C
KOPOBBIMM MarMaTH4e€CKUMH odaramu. PaccmarpuBaemblil paliOH JOCTATOYHO XOPOIIO M3YYEH Kak B

reoJIOTMYECKOM, TaK U B reousmueckoM otnomenusx / 14, 18, 19,21 /.

I'e0s10r0-cTpyKTYPHBIE MO3uIMK aHae3uToB | u |l Tunos.

KapsiMckast rpynma ByjiKaHOB pacnojaraerca B mpenenax KymaHoBckol u KapbiMckoi
KOJIBIIEBBIX ~CTPYKTYp, MPEACTABIAIONMX CO0OW ByJKaHO-TekTOHHMYeckue gaenpeccun (BT/)
BO3HUKAIOIINE HA TEJIe aCCUMETPUIHOTO KYIIOJIOBUAHOTO MOJHATHS, Ha4aao GopMUpoBaHUS KOTOPOTO
MPOM30LUI0O B KOHIIE IUIMOLICHA. BO3HUMKHOBEHHE TaKUX MOJHATUH CBSI3aHO C BHEJIPEHHEM
MarmMaTH4ecKoro BEIECTBA B BEPXHUE FOPU30HTHI 3¢MHOU KOPBI M CTAHOBJIEHUE €r0 B BUJE OaTOIUTA
C MHOTOYMCJICHHBIMU anodu3aMy SBISIFOIIMXCS MarMOMOABOISAIIMME KaHalaMH U MarMaTU4eCKUMU
oyaraMu. XapakTepHou uepro Takux BTJl dABiIgeTCS TENECKONUYHOCTb HX CTPOCHMUS,
MPOSBIISAIONIASACA B IOCIEAOBATENbHOM DPAa3BUTHUH OIHOTUIIHBIX CTPYKTYp Bce 0ojiee BBICOKOIO
MopsiIka. DTO XOPOIIO BUAHO Ha mpumepe JKymaHOBCKOM KOJIBIIEBOW CTPYKTYphI pazmepoM 51 x 57
KM, B CEBEPHOH YacTH KOTOPOH HECKOJBbKO SKCHUEHTPUYHO pacmonaraeTcss KapbiMckas KoublieBas
CTpyKTypa 1miomaapio okomo 1000 kM® (36 x 28 kM) B npejeiax MocjieIHe — KaabAepbl BYJIKaHOB
Onnoboxoro, Axkagemuun Hayk, Kapeimckoro, Manoro Cemsiurika / 14 /. OnycToliieHne 04aroBbiX 30H,
obpazoBanne BT/] 1 kanpaep cBsI3aHO ¢ MOITHOM BCIIBIIIKON KUCIIOTO BYJKaHH3Ma B TCUCHHE CPEIIHE-
BEPXHEUYETBEPTUYHOTO BpPEMEHHU. DTOT MEPHOJ| XapaKTepH3yeTcs OKOHYATEIbHBIM CTAHOBJICHHUEM
KynanoBckoit u KapeIMCKOI KOJBIIEBBIX CTPYKTYp. B BepXHEUeTBEPTHUHOE-TOJIOIIEHOBOE BPEMSI 3TOT
MPOIIeCC 3aBepIIMiICS 0Opa3oBaHWEM Kaibaep B amukambHOW dactm BTJl. YapameHue oOrpomMHBIX
00BEMOB BeIIeCTBAa NPHUBEIO K OOPYIICHHWIO BEPXHEH KPOMKH KOPBI C OOpa30BaHUEM CHCTEMBI
TPELMH: JTUHEHHBIX, B LEHTPaIbHOW YACTH CTPYKTYpPhl B BHJE Pa3IOMOB CyOMEpUIMOHAIBHOTO H
MEPHUIUOHAILHOTO MPOCTUPAHUS; PAANAIBHBIX B BUJAC Y3KHX, MHUPUHOW 10 5-10 KM cTymeHYaThIx
rpabenoB ¢ ammutyaoil cmemenus ot 40 no 150-200 M, xak, Hanpumep, rpadeH p.KpecTbsiHKH U P.
KappiMckoii B ee CpeJHeM TEYeHHWH, KOJIBLEBBIX pa3ioMOB ¢ ammmmtynoid g0 50-150 m

orpanuunBatonmx BT/, / puc. 39.1/
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puc. 39.1 TexTonnyeckas cxema KapriMmckoii koabueBoii ctpykrypsl (K.K.C.)
(mo MaTepuaaM KOCMHYECKO# cheMKH paiiona B Macmrade ~ 1:300 000)

YcinoBHEIE 0003HAUCHUS:
I- Kapeimckas kombiieBas ctpykrypa (K.K.C.);
Il — ’)KynanoBckas koisblLieBast CTpyKTypa

1-[A]. BYJKaHUYECKHE IIEHTPHI, JEHCTBYIOIINE,;

- 2- - ByJIKAHMYECKUE IIEHTPHI, MOTYXIIHUE;

3- - paznomsl orpannumBatomue Kapsivekyto (1) u XKynanosckyto (I1) konbrieBbie
CTPYKTYPHI,

4- - KaJlbJePHI,

5- - pa3pylICHHbBIC MOCTPOWKH IICHTPAIBHOTO U Jyro00pa3HOro THUIIA;

6- - Pa3JIOMBI C HANPaBJICHUEM CMEIICHHS, |

7- IZ - pa3pbIBHBIC HAPYIICHUS,

8- - MOHOT'CHHBIC BYJIKaAaHHUYCCKUC 06pa3OBaHI/I$I;

ByJikaHbl:
1- Kapeimckuii, coBpeMeHHBIN KOHYC; 2- JIpeBHmit KapsiMckuii BynkaH, Kanpaepa; 3- JBop;
4- Paznarsrif; 5- Akagemus Hayk; 6- OgaoOokwuii; 7- bensiakuna; 8- Kpaitauii; 9- KynmanoBckue
Boctpsiku; 10- JIutmapa; 11- Mansiii Cemsunk; 12- bepesosrit; 13- Cobonunsrii; 14- Cyxoi;
15- Hosslii spynTuBHbIi 1eHTp, KpaTep I1. M. Tokapesa.

@ - CTPYKTYpPHBIE y3JIbI
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Bce T pa3zinoMbl OTHOCATCS K KaTETOPUU KOPOBBIX M SBIISAIOTCA CIEICTBUEM MarMaTudeckKou
(ByJIKaHMYECKOI1) NESITENBHOCTH, KOTOpasi MPOJOJDKACTCA U B HACTOSIIEES BPEMsI M XapaKTepU3yeTCs
BHEJPEHHEM MarMaTU4ecKoro BeILIeCTBa MO OTAENbHbIM KaHallaM (UKCHPYEMbIX Ha IMOBEPXHOCTH
AKTHBHOJCHCTBYIONIMMHU BylikaHamu. / 24 | BynkaHusm paiioHa B T€YEHHE TOJIOIIEHOBOTO BPEMEHH
KOHTPOJIMPYETCS TEKTOHHMYeCKuMH ocoOeHHocTssMu BTJI. PermoHanmpHBIM — «pacmpenenuTeaem»
MarMaTH4ecKOro BEILIECTBA SIBJSETCS 30HA MAaHTUIHBIX PAa3JIOMOB CEBEPO-BOCTOYHOI'O MPOCTHUPAHMS,
Ha KoTopyro HacaxkeHsl Bce BTJI Bocrounoii ByJkaHWYeCKOH 30HBI H  OOJBITUHCTBO
aKTHBHOJCHCTBYOMMX BynkaHoB / 14 /. C 9Toil 30HOW CBSI3aHbI BYJIKAHBl MAHTHHHOTO MUTAHUS
0a3anbpT-aHAE3UTO-0a3aIbTOBOM  acCOMallid  C  HEOOJBIINM KOJINYECTBOM  CYyOKHCIIBIX
mudpdepenunaroB. IJTo mnoTryxuime ByJkaHbl JKymaHoBckue Boctpsiku, Jutmapa, bensHkuHa,
Onno6oxkwuii, Kpaitnuii, Pa3znarerit, npesuuii KapsiMckuii, JIBop u3Beprarone B IPOLUIIOM aHAC3UTHI
| Tuma. CTpyKTypHO O3TH BYJKaHbl CBSI3aHBI C CKBO3bKOPOBBIMH pa3jioMaMH MaHTHITHOTO
IIPOUCXOXACHUA. PacmpeneneHne MarMaTHUECKOTO BEIIECTBA B BEPXHHUX CTPYKTYPHBIX 3Ta)kax
KOHTPOJIUPYETCS CHUCTEMOM KOpOBBIX pa3iomoB. C pa3ioMamMH KOpPOBOTO 3aJI0KEHUS CBSI3aHBI
aHJIC3UTOBBIC BYJIKaHbI MaHTHITHO-KOpoBoro nutanus (Il Tun angesutoB), Takue kak Akanemus Hayk,
coBpeMeHHBI KOHyc KapbeimMckoro u skctpys3uBHble Kymnona B ceBepHoi uvactu KKC. Ha mecte
MepeceyeHns] KOPOBBIX pA3JIOMOB C TIyOMHHBIMM MAaHTUHHBIMH pa3jiOMaMU BO3HUKAIOT, TakK
Ha3bIBAEMBIE «CTPYKTYPHBIC Y3IIbD», TPEACTABIAIONINE cOO0N Hambosiee OciabIeHHbIE 30HBI 3eMHON
KOpbl U MPEIIoJaramiue BO3MOXHOCTh OOpa30BaHHS CHCTEMbI MEpUPEPUYECKUX MarMaTudecKux
04aroB, UMEIOIIMX CBS3b C BEpXHEH MaHTHEW. DTa TOUKA 3pEHUS MOATBEPKIACTCS YCTAHOBICHUEM I10
reopu3nUYecKUM JaHHBIM Ha T[IyOMHE OO0 2 KM OT IIOBEPXHOCTH O] ByJKaHOM KapbsiMckum
nepudepruuecKkoro MarMaTHUeCcKoro oyara H3oMeTpudeckoit Gopmsl ¢ monepeynukom 4.5-7 km /11 /.
HNMeroTcst meTposioro-reOXuMUYECKHUEe JT0Ka3aTeNIbCTBA CYIIECTBOBAHUS CBSA3M MarMaTUYECKOIrO o4ara
¢ Bepxueit mantueit. / 14, 16 / B mpenenax KKC MOXHO BBIICIUTH TPU KCTPYKTYPHBIX y3ia»./ puc.
39.1 / IepBblit HAXOAUTCS B CAMOM €€ LICHTPE, Ha MECTE PACIIOIOKEHHS KaJlbJephl ByJIKaHa AKaJeMUU
Hayk, xanpaepsl qpeBHero Byskana KapsIMCKOro M COBPEMEHHOrO KOHyca ByJikaHa KapeiMckoro,
u  xapaktepusyercss 1o gaHHeiM [/ 29, 30 / pacTsokeHHeM M CyOBEPTHKAIBHBIMH IUIOCKHMHU
nedopmanusamu. U3yuenne nedopmarmii B xoe moabema Marmbl / 36 /, MOYKHO paccMaTpuBaTh Kak
neGopManuio TUaNUpoB, TI/I€ BSI3KOE B3aWMOJCHCTBHE BELIECTBA TUANMpa CO CPEelol MPUBOIUT K
MIOCJIEZI0BATEIBHOMY IEPEXOAY OT CHJIBHOIO PAacTSDKEHUS K CHJIBHOMY BEPTUKAJIBHOMY C)KATHIO B
HeHTpe. OTOT TMpolecc, IO-BUAMNMOMY, BIHUSET Ha H3MECHEHHE KOH(PHUTYpalHuy ITOJBOISIINX
MarMaTH4ecKuX KaHajoB M, CJIEC0BATEIbHO, Ha pexuM f0y, SBISISACH Tak jk€ MPUYMHONW IUKIMYHOCTH
U3BepKEHUI BynkaHa KapbIMCKOro u, B 3TOM ciyyae, T€0AEe3MYEeCKHEe METOJbl MOTYT OBITh
3G (GEKTUBHO HCIIONB30BaHbl JUIsL MpeAacKa3zaHus u3BepkeHuil. Ilo-BuauMomy, cMeHa 3Haka

Haprl)KCHI/II\/JI, TaK 7K€ MOYKET OBIThH 0I[HOfI W3 IIPUYHUH IOABJIICHHA HaA KapI)IMCKOM BYJIKAHC B IICPUO[]
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OJIHOM CTaJuU U3BEPKECHUS TOJECUTOBBIX U U3BECTKOBO-ILEJIOYHBIX AHAE3UTOB. BTOPON «CTPYKTYpHBII
y3eI» pacnosiaraercs Mexay ByJlkaHamu Akanemuu Hayk, OnHoO6okuM Ha ceBepe, B. belnstHKuHbIM Ha
3amaae u ropor [Iupor Ha Boctoke. C rora rpanuieit «ysna» sisisiercs 6opt KKC. DroT yuactok
WHTEHCUBHOU pa3ApoOIEHHOCTH MOJKET SIBIATHCS apeHOM MpOsIBIECHUs ByJKaHMYECKUX cuil. Tperuit
«CTPYKTYpHBIN y3en» pacnoinaraercs kK CB ot B.KappiMckoro B 30He pa3BUTHSI MOHOT'€HHBIX KYIIOJIOB.
DTOT y4acTOK CJIEIYET CUUTATh TaK Ke MEPCIEKTUBHBIM I Oy IyIIUX U3BEPIKEHUH.

B annesuToBOi mupokiactuke ByJkaHOB Akaaemuun Hayk, Kapeimckoro, HOIl B paiione
pa3BUTHSI MOHOT€HHBIX SKCTPY3HMBHBIX OOpa30BaHMI KHCJIOIO COCTaBa, B 3aMETHOM KOJIHMYECTBE
O0OHapY’KUBAIOTCSI KCEHOIUTHI TPAHUTOUIOB, YTO CBHJETEILCTBYET O NMPHUCYTCTBHU B IIEHTPAJIHHOMN
gactu KKC wuHTpY3MBHBIX Tenm Ha TiyOmHe 1-5 KM OT MOBEpXHOCTH, MPEACTABIAIONUX COOOU
KOpOBBIE MarMaTHM4YeCKHE O4Yark M HUX amnousbl, CIEIOBATENBHO, CTPYKTYpPHBIE Y3JIbI» MOXHO
paccMaTpuBaTh Kak OcliabJeHHbIE 30HBI 36MHOM KOpbl OjaromnpusTHeie s GopmupoBanus Il Tuma
aHne3uToB. IleTposnoro-reoxuMuueckue JaHHbBIE [0 KCEHOJUTaM IIO3BOJSIIOT CUUTAaTh MX
MHTPY3UBHBIMH aHaioramu Kucibix asje3utoB / 13, 16 /. Bo3pacT KCEHOTWTOB MO JaHHBIM
/ 16, 38 / ompenmensiercst B 0.5. - 0.8 muH. jeT W TmOCieaHEe H3BEPIKEHHE B KalbJepe BYyJIKaHa
Axanemun Hayk mnosBonser mpeamnonaraTs, uyTto B LeHTpanbHOM uactu KKC BrnomHe BeposiTHO
oOpa3oBaHue HOBBIX ByJikaHOB. Panee b.B. ViBanoBbIM B pabdote / 14 / Ha reomormueckom paspese
ObUIO IOKa3aHO MECTO BO3MOYKHOTO OyIyIlIero M3Bep)KeHUs Ha JHe 03. KapbIMCKOro, Tak Kak
OJIM3MOBEXHOCTHBIE HHTPY3UHU PaCCMaTPUBAIMCh KaK MarMaTU4eCKUe O4ary.

PaznoMel ceBepo-3anaHOr0 NPOCTUPAHUS, @ PaBHO KaK LIIMPOTHBIE M CYOIIMPOTHBIE B pailoHe
KKC Ha moBepXHOCTH NPAaKTUYECKU HE YCTAHABIMBAIOTCA U (PUKCHUPYIOTCA TOJBKO re0(U3NIECKUMU
MeTo/laMH, B paiioHe B. bensHkuHa. Pa3znoMbl ceBepo-3amajHOro M CyOHIMPOTHOIO MPOCTUPAHUSA
BocTtounoii KaMuatku xapakTepus3yroT IPEBHHUIN CTPYKTYpPHBINA IUIaH paiiOHA U, MO-BUIUMOMY, BpeMs
UX 3aJI0’)KEHHsI COBIAJaeT CO BpeMeHeM (OpMHUpOBaHUSA ceHCMO(OKaIbHOW 30HBL. B cTpykTypHOM
OoTHOILIEHUH ByJkaH KapbIMckuii yaaneHn ot ceiicmodokansHoro ciost Ha 250 kM, o Beptukanu 120
kM. Yroj1 HakiIoHa celicModokanpHoi 30861 45-50°/ 16 /.

CrpyktypHo B.KapbiMckuii pacnosioxkeH Ha nepeceueHur paznomoB CC3 u CB npoctupanus B
LEHTpEe KalbAepbl, IuaMerp KOTopod 5 kM. CTeHKH KalbAepbl CIOXKEHbl IJIarnOKJIa30BO-
MUPOKCEHOBBIMU 0a3alibTaMM, aH/IE3UTO-0a3abTOBBIMH U JABYIUPOKCEHOBBIMU aHAe3uTaMH | Tuma.
OO0pa3oBaHue KaJabAephl CBA3aHO C MOUTHBIMH MHOTOAKTHBIMHU HU3BEPKEHUSAMH C 00beMaM Mopsiaka S-
7 xm® Jlpesuero KapeiMckoro Byikana, mpomsomemmnme ~7900 ner Hasag. COCTaB H3BEPIHYTOrO
MaTepuaja OTBEYAeT JALUTOBBIM M PUOJUTOBBIM Iem3aM. Monoaoil koHyc B. KapeiMcKOro BO3HHK
5300 ner mazan/ 3,4 /.

Bynkan Akagemun Hayk, pacnonararomuiicst B 9 kM K tory ot B. KapsIMckoro npenacraBisieT

co00i1 TyrooOpa3Hyto MOCTPOUKY OOPaMIISIONIYIO FOXKHYIO YacTh KajbJAepPhl OJTHOMMEHHOTO HAa3BaHUS
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muametpoM 4 kM. CTPYKTYpHO BYJIKaH TMPUYPOYEH K CyOMEpUIMOHATHHOMY KOPOBOMY pa3jiomy,
npoxoxasmiemy d4epe3 BB. OmHoOokmid, Kapeimckuii. LleHTpanpHas dYacTh MOCTPOWKH CIIOXKEHA
aKCcTpy3uer nanutoB. Ilomoxxenue kampaepel Axamemun Hayk ompegensiercss KOH(OKaTbHBIM
CTpPOCHHEM. OHa BIIO)KEHa B Kaibaepy BylkaHa OmgHOOOKOro, 0opTra KOTOPOTO YETKO BHIHBI IO
nepumetpy Kapeimckoro o3epa. Kanbnepa Axamemun Hayk obpazoBanace 28 000-48 000 ner Hazan.
[ 4 | C obpa3zoBaHHEM KaJbJCpPhbl CBA3aHbI KHUCJIBIC 10 COCTABY MEM3bI ¢ BKIIOUYCHUSIMHU OOCHIMAHOB.
DTO XapaKTepHBIM MpHU3HaK MeM3 ByikaHa Akamemun Hayk. B memsax Taxke oOHapykeHa poroas
oOMaHnka, kotopas Hurge B mopogax KKC OGompimie He ¢ukcupoBanack. IJTOT BechbMa Ba)KHBIN
METPOIOTHYECKUA (DAKTOP ISl KTEHETUYECKUX» TTOCTPOCHUH MPOUCXOXKICHUS BYJIKAHUTOB palioHa.

CyMMHupyst TEKTOHUYECKHE OCOOCHHOCTU pacmpenaesieHus anne3utoB | u |l TumoB crnenyer BBIIETUTH
PErHOHANIBHBIE W JIOKAJIBHBIE CTPYKTYPHBIE NMPU3HAKU WX IPOSIBICHUS. PernoHanbHbBIE — OTBEYAIOT
BBIJICJICHHBIM PAHEE «MAHTUHWHBIM» U «MAHTUHHO-KOPOBBIM» aHJE3UTaM. JIOKajabHble — OTBEYAIOT
MIPOSIBIICHUSIM JIBYX THUIIOB aHJIE3UTOB B MOCTPOWKE OJHOTO BYJKAaHA CBS3aHHBIX C OCOOCHHOCTSIMH

[NIyOMHHOT'O CTPOEHMSI BYJIKAHUYECKOIO arapara.

I'nyOuMHHOE CTPOEHHE AHAE3UTOBBIX BYJKAHOB.

Bormpoc 0 MarMaTH4ecKHX ouyarax aHAE3UTOBBIX BYJIKAHOB paccMmaTpuBaics B padorax /[ 11,
15, 16, 21, 23 /, U3 KOTOpBIX CIIEAYET, YTO OCHOBHBIMH OCOOCHHOCTSIMHU TIIyOWHHOTO CTPOCHHUSI
BYJIKAHUYECKHX 30H TI0 T€0JIOTO-T€O(U3NIECCKIUM JTaHHBIM SBIISIOTCS:
1- mpucyTcTBHE TOJT 30HAMHM aKTHBHOTO BYJIKAHWU3MA MEPEXOMHOTO cJiosi MOIHOCThIO oT 10 10 20 m
OoJiee KM, IPE/ICTABISIONIETO OO0 IO (PU3MYECKUM XapaKTEPUCTUKAM «KOPOBO-MaHTHUIHYIO» CMECH;
2- CyIIECTBOBAHNE CKBO3HKOPOBBIX TTTyOMHHBIX PAa3JIOMOB,;
3- CyIIEeCTBOBaHMS IHTAIOMIAX MarMaTHYeCKHX OYaroB. mNepuepudecknx Ha TiayOmHe 2-5 KM,
nIyOuHHBIX KOpoBBIX — 10-20 kM, mpomMexyTOUHBIX B «mepexoaHom» ciioe 20-40 kM U IEpBUYHBIX B
BepxHeil MaHTuU Ha TiayouHax 50-70 kM. Jlist 6a3anbToBbIX ByakaHOB (| TUIT aHIE3UTOB), CBA3aHHBIX C
rTyOMHHBIMH CKBO3BKOPOBBIMH pa3ioMaMH, (UKCHUPYIOTCA TNepu(epruuecKue U NPOMEKYTOUHBIE
oyarw, Juisi aHAe3uToBbIX ByJkaHoB (Il Tunm) — mnepudepuyeckue, TIyOMHHBIC KOPOBBIC U
MIPOMEKYTOUHbIE. Takas «MHOTOATaXHOCTH» CHUCTEMBI MUTAHUS aHAC3UTOBBIX BYJIKAHOB HEM30EKHO
JOJDKHA TPUBOIUTH K 3aJepKKEe IBIDKCHHS MarMbl K ITOBEPXHOCTH, OCJIOXKHSTH IPOIECCHI
muddepeHmany 1 cnoco0CTBOBATH MPOIECCaM B3aUMOICHCTBHS MarMbl ¢ BEIIECTBOM KOPBI.

['myOuHHBIE KOpOBBIE U TNEpH(EpPUUECKUE OYaru aHIE3UTOBOM MarMbl UTpAroOIIUE IJIABHYIO

poiib ipu (POPMHUPOBAHUH TETPOXUMHUYSCKOTO M MHHEPAIOTHYECKOTO THITA aHAC3UTOB, CIIOCOOHEBIE,
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ucxons M3 (U3MYECKHX CBOICTB aH/E3UTOB MarMbl HM30JMPOBAHO CYIIECTBOBAaTh B TEUCHUU
JUTTETFHOTO BPEMEHH, [0 CPAaBHEHHIO C TPOJOJDKUTEIBHOCTHIO JKU3HU 0a3albTOBBIX OYaroB
BeyeAcTBUE MX Oonbmimx Temionoteps / 37 /. Tlo-BuauMoMy, 3TO SIBJISCTCS TJIABHOW MPUYMHON
JUTUTEIHHOTO CYIIECTBOBAHUS aHJE3UTOBBIX KOPOBBIX 0YaroB U OBICTPOro OTMUpPaHUs 0a3albTOBBIX, &
TaKKe MPUHIMITHAIBHON HEBO3MOXKHOCTH O0pa30BaHUS TNTyOMHHBIX KOPOBBIX OYaroB 0a3aibTOBOU
Marmel.

Ha ocHoBaHmm umeromuxcs reojoro-reopusudeckux mganaeix / 9, 10, 15, 16, 24, 43 /
MOCTPOCHA THUMOTETHYECKass cxXemMa TIyOMHHOTO CTPOEHUS aHAE3UTOBBIX BYJIKaHOB. BocTouHoOi
BYJIKAHUYECKOH 30HbI. [IpecTaBieHHbIi reonoro-reou3nyeckuii pa3pes AaeT odlee mpecTaBIeHue
0 TITyOMHHOM CTPOEHHUE 30H aHE3UTOBOTO Byskanusma. / puc. 39.2(a, 6) /

Wcropust pa3BuThs aHIe3UTOBBIX ByJKaHOB (Il THIT aHIE3UTOB) MOXKET paccMaTpUBaThCs Kak
W3BEpKEHHE M3 OrPaHUYCHHOTO MO 00bEeMy pe3epByapa dYepe3 €IUHYI0 MOABOIALIYIO CHCTEMY.
[TocTynnenue MarmMsl Ha MOBEPXHOCTh MOKET OBITh KaK Pe3yJbTaTOM ITyJIbCAIIUH, TaK M PE3yIbTaTOM
JUHAMHYECKOIO PpPaBHOBECUS MarMbl, IPOKaYMBAaEeMOM dYepe3 CHUCTEMY MPOMEXKYTOUHBIH oyar —

KOPOBBIN o4ar — nepudepruiaecKuii ouar — moBEPXHOCTh.

Ilerporpaduyeckue ocodeHuHocTH auae3uToB | u |l Tunmos.

@a30BbIi aHaIM3 BYJIKAaHUTOB HE MO3BOJMJ BBIIEIWTH HOBBIE YCTOHYMBBIE M PETMOHAIBHO
pa3BuTble NeTporpaduyeckue TUIBl aHAE3UTOB. [lo-mpexHEeMy HMMHU OCTAIOTCSl JABYHMUPOKCEHOBBIE
(aBruT-rUNEpPCTEHOBKIE), POTOBOOOMAHKOBO-TTUPOKCEHOBBIC (ampuOOIT-THPOKCEHOBBIE) u
poroBooOMaHKoBbIe (aM(puOOIOBEIE) aHAE3WThL. VX oONUCaHWe M aHaIM3 MHHEpAIbHBIX (a3
JOCTATOYHO IMOJIHO ITpUBOAKTCS B padote b. B. MBanosa / 16 /.

JIONOJMTHUTENBHBIMA UCCIIEOBAaHUSAMM TOATBEPAWIACH YCTAaHOBJICHHAs paHee 3aKOHOMEPHOCTb
0 Oosyiee BBICOKOW KaJIbIIMEBOCTH KJIMHOMUPOKCEHOB B aHne3utax |l tuma. Knumnomupokcens! kax |
tak 1 |l Thmax aHnme3uTOoB mMeTporpa)MUecKd CXOIHBI, HO TEM HE MEHEe OTIMYAIOTCS CBOMMU
cocraamu. Ha gumarpamme Ca-Mg-Fe BrnomHe oTyeTIMBO BHJHA Ppa300MIEHHOCTh IOJCH
KIMHONUpoKkceHoB aHae3uToB | u Il tuno Knunonupokcensl annesutos |l Tuma xapakrepusyrorcs
KOHIICHTPUYECKH 30HAJIBHBIM CTPOEGHHEM C JByMs WIM Oojiee 30HaMHU CBUJCTEIbCTBYIOIIUMHU O
JUTUTENTEHOW ABOJIIOIMM BKPAIUIEHHUKOB U TEHICHIIMU MOCIEI0BATEIBHOTO YBEIMYCHUS COJICPKAHUN
Al, Ti, Fe ot uentpa x nepudepun. [y kimHOMUPOKceHOB || THIa aHAE3UTOB TaKKe CBOMCTBEHHA
IyJbCAllUOHHAs WIN CEKTOPHAas 30HAJIbHOCTb, KOTOpas He oOHapyxkeHa B aHuesutax | tuma. Ilo
naHHbIM / 54 |/ 3TH TpOIECCHI SBISIOTCS CIEACTBUEM H3MEHEHHs (DYTHTUBHOCTH KHCJIOpPOJa, YTO
OTBEYAET OSBOJIONMU NETPOXHUMHUYECKHX TpeHA0B nuddepeHmanun U u3MeHsonmxcs P u T

MarMaTU4ecKol CHCTEMBbI [0 MEXaHU3MY aCCUMIIISIIMOHHO-(QpakunoHHO#N kpuctamiu3anun (ADK).
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IHeTpoxumudeckue TpeHabl (uddepennuanun anae3uToB | u |l Tunos.

W3BecTHO, uTO T-TpeHn obpasyercs npu (PpakMOHHON KpUCTAJUIM3aLUU 0a3albTOBOM Marmbl B
yCIOBHUAX HM3KMX aaBineHuid. IlepBoil (a3oii Ha nuKBHIyce SBISETCS OJHMBHH, 3aTeM CJIEIYIOT
IJIaruoKia3, KIMHOMUPOKCEH U MarHeTuT. [IM)KOHUT B BHJIE€ MUKPOJIUTOB MPUCYTCTBYET B OCHOBHOM
Macce 1 0oJiee 3aMETEH B OCHOBHBIX aHJIE3UTaX.

NII- tpenn obpasyercs npu (HpakLMOHHON KpUCTAUIM3aLUK 0a3aJbTOBOM MarMbel U BBICOKOM
PH0. Ilopsiok kpucTauin3aluy — MIArnoKias, KIMHOMUPOKCEH, OPTONUPOKCEH, MarHeTUT. OJIUBUH
OTCYTCTBYET M MOSIBJIICTCS KaK HepaBHOBecHast (aza. / 1, 2, 44, 47, 48,50 /

@paklIMOHUPOBAHUE  CONPOBOXKJIAETCS  IpOLIECCAaMU  aCCUMWJISIUM  TIPU  3aJlepKKe U
IIPOXOXKJCHUE MarMbl 4epe3 CUCTEMY OYaroBbIX 30H B BEpXHEH 4acTu 3eMHON Kopbl. Clie10BaTENbHO,
OJTHUM U3 00s3aTeNIbHBIX YCJIOBUHM JU(QepeHIranuy Mo U3BECTKOBO-LIEIOYHOMY TPEHAY SIBIISETCS
3aJlep’KKa MarMbl. DTOT IIPOLIECC XOPOILIO Peaan3yeTcs B YCIOBUSAX MarMaTUYECKUX OYaroB, 37€Ch Ke
MPOUCXOJUT U AKTHBHOE B3aMMOJIEHCTBHE C BMELIAIOUIMMH IOPOAaMH, T.€. accumMmisinus. Bechb
npouecc uaet no mexannzmy AOK.

[Tporiecc cmelieHre MarM TakXke SBISETCS CUIBHBIM MEXaHHW3MOM 00pa3oBaHUs H3BECTHOBO-
nienouHoro Tpernaa aupdepentmanuu. / 35, 44, 45,52, 55 /

[pu paccmorpennu TpeHnoB auddepenimaiyu ByakaHoB Kamuarku Ha quarpamve FeO*/MgO-
SiO; oOpamaet BHUMaHKHe crheayiomee: 1 — pacmojoxeHne TPeHIOB audepeHanud B OIHOM
nerpoxumuueckom none T wnu U BynkanutoB 2 - mepexon tpenaa u3 nonst T B U u obpaTHO;
3 — murpanus tpenaa uz T B ML u o6paTHO B TeyeHHE KOPOTKOT'O IIMKJIA H3BEPKEHUS BYJIKAHA.

MoxHo TrOBOpUTH 00 yCTOMYMBOM, HEYCTOWYMBOM M  HPOMEXKYTOUHOM  TpPEHIaX
mudepeHnrany, KOTOpble XapaKTEpHU3yIOT OMpEeeICHHYI0 (U3MKO-XHUMHUUYECKYI0 OOCTaHOBKY B
MarMaTHYecKoOM KaHaje MM Marmatudeckom ouare. Ha dopmupoBanue Tpenna nudgepeHuuanun
pemaommM o0pa3oM OKa3bIBaeT BIHMSHHE OCOOEHHOCTH TIyOMHHOTO CTPOEHHUS BYJIKAHHYECKOTO
anmapara WM BYJKaHUYECKON 30HBI, KOTOpPOE ONpENENseT KOHBEKTHUBHBIM pEXUM Marmbl, a
CJIEZIOBAaTENIbHO €€ (PU3UYECKUEe CBOWCTBA, MOPSAAOK U CTENEHb KPUCTAUIM3AllMM, B TOM YHUCIE U
¢monHbIi pexuM. [1o Bcell BeposTHOCTH, 00pa3oBaHHE METPOXUMHUECKUX TPEHIOB MPOUCXOAUT B
BEPXHUX CTPYKTYpPHBIX 3Ta)kax 3€MHOHM KOpbI, MpUMepHO Ha TayOmHe 5-10 kKM M OKOHYATEIHHO
(dopmupyeTcss B 3aKIIOYUTEIBHYIO CTaIUI0 MarMaTHYecKOro mporecca. ['eomorndeckas cuUTyaus
pemaromuM o6pa3om BiuseT Ha (opmupoBaHue TpeHAOB auddepeHimanuu. B obmem Bume ee
MOKHO TMpPEJICTaBUTh CIEAYIOIMM 00pa3oM. B «cOamaHCHMpOBaHHBIX» MarMaTH4eCKUX CHCTEMax
npeobianaer  yCTOMYUBBIN T-tpenn  muddepennuanuu. [IpuMepoB yCTOWYMBOrO TpeHIA

I[I/I(l)(l)epeHIII/IaU;I/II/I A0CTAaTOYHO MHOI'O M, 4TO CJICAYCT OTMCTUTD, OOJIBIIIMHCTBO HX MMPOABJIACTCA Ha
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MQJIOMOILIIHOM 3EMHOM  KOpE.

[ puc. 39.3 /.

OTO0 XOopowmo JeMOHCTpUPYIOT ByJkaHuTel HOxHoil Kamuarku

- - @ - - BunoumnHckumn
--0O--0Onana
- © - - KowueneBckui

- - & - - B.inenbka
- - - CaBaH

—
..=I

% - - ABUHCKUMN

-- ¥ - - M.Mnenbka
-- X - - Bb.n M.Uronkn
--9--1012

FeO*/MgO

0 t

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

pnc.39.3 "YcTonumBble" TpeHabl AvddepeHumaunm BynkaHuTos KOxHon KamuaTtkm Ha guarpammve Si02

FeO*/MgO-SiO2

B kauectBe mpumepa yctoiunBoro T-TpeHna nud¢epeHIMannyu TakkKe CIyXaT JaBbl B.

Ku3nMeHOK, NeTpOXUMHUYECKH IBOTIOIMOHUPYIONINX B Mpeesax TojieuToBoro mois / puc. 39.4 /.

6

FeO*/MgO

0 L) L) L) L) L) L) L) L) L) L) Ll Ll Ll Ll Ll Ll

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 645_65

10;
puc. 39.4 lNpumep ycTonumsoro TpeHaa avddepmHumaumm B TONeNMTOBOM none nopog B. KusmumeHok
Ha avarpamme FeO*/MgO-SiO,. To4ku Ha rpadmke COOTBETCTBYIOT 3Ha4YeHUsaM Tabnuupl 12.

340



ITpumepom ycroiuuoro HII TpeHna B W3BECTKOBO-IIENOYHOM moje sBisercs B. [llusemyu
/puc.1.1 /. MoxHO cuuTath, uTo T-TpeHI B 00IIEM XapakTepeH Ui 0a3albTOMIHOTO BYJKaHH3MAa,
KOI'JIa MarmMa He 3aJIep’KUBAeTCsl B MarMaTHYECKUX oyarax Wil MarMaTU4ecKoM KaHalle U «CBOOOIHO»
MOCTYNAaeT K MOBEPXHOCTH, IPHU 3TOM HE MPOUCXOAUT PE3KOro yBeaWMdeHHs P B Marmatuyeckoin
CUCTEME.

C yBenMYeHHWEM MOIIHOCTH KOPBI BO3pAacTaeT BO3MOXKHOCTh OOpa3oBaHUS KOPOBBIX
MarMaTM4YecKUX 04YaroB, TJe 3a/ep)KKa MarMbl MPUBOJIUT K MepepacnpeaeneHuto GiIrouaHon ¢assbl,
ACCUMUJISILIMM, CMEUICHUI0 MarM, 30HAJIbHOM KPUCTAUIM3allMd, KOHBEKIMH U T.J., T.€. Ipoleccam
CO3/IAIOIIMM TETEPOreHHYI0 OOCTAaHOBKY B MarMaTH4ecKoW cucTeMe. BHeapeHue B KHUCIBIA WU
CcyOKHCIIBI MarMaTH4ECKU oyar MOpIUM 0a3aJIbTOBOM MarMbl BEJET K MarMaTHUECKOMY CMEIIEHUIO
1 00pa30BaHUIO HEPABHOBECHOU (DM3MKO-XMMHYECKOW 0OCTAaHOBKE, U M3BEP)KEHUIO ByJIKaHa. B Takmx
yCIIOBUSX poucxoauT ¢popmupoBanue Heycroiunsoro T u UL tpennos nuddepenumamm.

[Tponiecc murpauuu u3 T-tpenna B UIL-Tpenn u obpaTHO, T.e. HopMUpOBaHHE HEYCTOWYMBBIX
TPEHJIOB CBS3aHO C pPa3HbIMU TNPUYMHAMH M B MEpBYIO ouepenb ¢ pexumom fo2. [Mpumepom
HEyCTOMYMBOrO TpeHaa auddepeHuanuu sBiasercs OONBIIMHCTBO ByJKaHOB KawmuaTku, rae

(opMHpOBaHHE NMETPOXUMUYECKUX OCOOCHHOCTEH BYJIKAHWTOB HPOMCXOOUT 10 MexaHusmy ADK

/puc. 39.5 /.

——[openbin; —+— MyTHOBCKUNA; —&— Acaua; —l— XopyTka;
—x— Kcypau; —O— XenToBckuiz; —{ NnbuHckui; —4A— KambanbHbIN;

—O— Ouknin 'pebeHb; —l— TpeTbs Peuka;

—i+—[len v baba.

FeO*/MgO

0 t

0 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
puc. 39.5 "Hectonumeble" TpeHabl anddepeHumaunm BynkaHnTos KOxHom KamyaTku Sio2
Ha gunarpamme FeO*/MgO-SiO2
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HaunOonee cinoxHBIM sBIsETCS Mporece (GOPMUPOBAHUS MPOMEKYTOUHOTO METPOXUMHUYECKOTO
TpeHAa audQepeHnIranuy B IMpeaesiax OJHOTO SPYNTHBHOTO LHWKJA, T.€. B TEUYCHHE KOPOTKOTO

Bpemenu 1-5 mecsines./ puc. 39.6 /

4

FeO*/MgO

1 1 1 1 1 1 1 1 | SiO,
56 57 58 59 60 61 62 63 64 65

puc.39.6 MNMpumep npoMexyTouHoro TpeHaa amdpdgepeHumaumm (¢ 1963 - 1978 rr) aHgeantos KapbiMckoro
BYyrfikaHa Ha guarpamme FeO*/MgO-SiO,
PaccmoTpuMm 3Ty 0coO€HHOCTH Ha TIpuMepe u3BepkeHuil B. Kapeimckoro B Teuenue 1962-1978
rT., rae TA — toneutoBsie anae3uTsl, a MIIA — nu3BecTKOBO-111€710YHbIC aHAEC3UTHI.

N3Beprasicy, KapsiMckuii ByJiKaH TOCTaBISET HA MMOBEPXHOCTh JIBYITUPOKCEHOBBIC aH/IC3HUTHI C
comgepkanueM SiO, - 58-62%. Cremyer OTMETUTh, YTO COTJIACHO TE(PPOXPOHOIOTHICCKUM
uccnenoBanreM / 3 / qBaKIbI 3a CBOIO MCTOPHUIO, ByJKaH KapbIMCKHiA M3Bepray aHae3uTo-0a3aibThl C
coaepkanuem SiO;— 52-56%.

DTOT AMU30/ TEOJIOTHYECKON HCTOPUHU BYJIKAaHA UYPE3BBIUAHHO BaXKEH, TaK KaK IOKA3bIBACT
CIIOCOOHOCTh MarMaTWYeCKOW CHCTEMBI BYJIKAHA 3BOJIOIMOHHPOBATH 1O aHTUAPOMHOMY TyTH. OH
TaK)K€ CBHJIETENIBCTBYET 00 3BOJIIOLMHU BYJIKAaHUYECKOW JEATEIbHOCTh; MOsBIECHUE 0a3aibTOBBHIX JIaB
3acTaBisieT ToJlaraTh HaJIWYWe 3HAYUTENBHOTO TepepbhiBa B BYJIKAHUYECKOW JESATENbHOCTH
HE00XO0AUMOTO JJIsl OSIBIICHUS KUCIBIX U] depeHnnanos.

CunTamoch, 4YTO BCE JBYNMUPOKCEHOBBIC aHNE3WTHl KaphIMCKOro ByJIKAHA OTHOCSITCS K
M3BECTKOBO-IIEIOYHOMY MeTpoXuMuieckoMmy Tuiy nopox. Mccrnenoanus anaesutoB KapbiMckoro
ByJIKaHA TMOKa3alld, YTO YacTh UX MPUHAAJEKHUT K TOJICUTOBBIM PA3HOCTSIM, T. €. XapaKTepuszyercs
IBOJIIOIMEH TPEHJOB KPUCTAITM3AMOHHON nuddepeHIanmu 1o TOJECUTOBOMY MyTH. ITO
00CTOSTENLCTBO OOYIMIIO O0JIee IETATBHO MPOAHATH3UPOBATH 0COOEHHOCTH BEIIECTBEHHOTO COCTaBa

AHJIC3UTOB TIPOILIBIX U3BEPKCHUM U aHIe3UTOB M3MUBIIUXCS B 1962 — 1982 rr. cpaBHUTH NOsIBJICHUE
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NIIA u TA c ocobeHHOCTAMU AMHAMHUKHU H3BepxkeHuid. C 3Toil menpto B aHne3utax KapbiMckoro
ByJIKaHa ObLT MpoBeieH aHanu3 otHoureHuin FEO*/MgO kak kputepusi pa3inyusi, METPOXUMUYCCKUX
TUIOB BYJKAaHUTOB, IPOAHAJU3UPOBAHO TOBEACHUE TIJIAaBHBIX IOPOJ00OPA3YIOMIUX OKHUCIOB U
npoBeseHo onpezaeneHue P30 M HEKOTOPHIX APYrUX MHUKPOIEMEHTOB, MMEIOLIMX HHAUKATOPHOE
3Ha4YeHUE.

[IpeobnamarommM MHHEPAJOTHYECKUM THUIIOM BYJIKAaHUTOB Ha MPOTSDKEHUH BCEH  HMCTOPHH
pa3BuTHs B. KappIMCKOro SBISIOTCS JBYNHPOKCEHOBBIE AHAE3UTHI C COCTAaBOM MHUHEpAJIbHBIX (a3
PI+CPx+OPx+Mt. CyectBoBanue 1moj ByikaHoM Ha miyoune 1.5-2 kM mnepudepudeckoro
MarmMaTHYecKoro oyara U 0OCOOCHHOCTH BEUIECTBEHHOI'O COCTaBa MPOJYKTOB M3BEP)KEHUH, MTO3BOJISIOT
OTHOCHTB €T0 K aHJIC3UTOBBIM BYJIKAHAM MaHTUIHO-KOpOBOTO mutanus / 16 /.

N3yuenne anpe3utroB KapeiMckoro BynkaHa OOHAapy>KMBAaeT HEKOTOPHIE IOBTOPSIOLIUECS
BapHalid B W3MCHCHHWH MX XHUMHYECKOTO COCTaBa B Xoje u3BepkeHuit /17 /. Dra ocoOeHHOCTH
OTYETJINBO 0003HAYMIIACH TIPH U3YUYCHHH JIBYX CTAAWH u3BepkeHus BynkaHa (1962 -1967 u 1970-1982
IT.).

N3Bepxenuns KapbIMCKOro ByJikaHa B IIEJIOM OTHOCSATCS K BYJIKAHCKOMY THITy € KO3((UIIMEHTOM
skcrio3uBHocTH E = 80-82%. B mexmapokcu3MaibHble IUKIIBI XapaKTepeH CTPOMOOIMAHCKHUMA THIT
u3BepkeHus. [lepuoanyeckoe BO3HMKHOBEHHE B KpaTepe Iepel MapoKCH3MalbHBIMH (hasamu
JTaBOBOTO KyIOJIAa W TOSBJICHUE arJioMEpPaTOBBIX MOTOKOB (PaCKaJCHHBIX TIEM30BBIX JIABHH)
CBUJICTEIILCTBYIOT, XOTS U B ci1aboit popme, 0 BO3SMOKHOCTH n3BepkeHus tuna Mon-Ilene u Mepanu.
OnHoil u3 MHTEpecHBIX OcoOeHHocTel wu3BepkeHus Kapbimckoro Bynkana B 1963 r. sBuiioch
W3JIASHUE JKUJIKAX TIOTOKOB TOJICUTOBBIX KHCJIBIX aH/IEC3UTOB, 00pa3yroNIMX NOAyIIeYHbIe JJaBbl / 12 /
(pillow-naBel), maBbl BOJHKCTOIO M TOKPOBHOTO THUIIOB, OTJIMYAIOLIMECS OT JIaB KUCIBIX aHIC3UTOB
IJIBIOOBOTO CTPOEHHSI CBOMMM AMHAMUYECKUMH XapaKTEPUCTUKAMK: OOJBIION CKOPOCTBIO JABHKEHM,
MaJioil MOIIHOCTBIO, BBICOKOW TI'a30HACHIILIEHHOCThIO M TemmepaTypoi. [losiBieHue >XUAKOTEKyduuX
aHJIe3UTOB OOBSCHAJIOCHh MAaKCUMAJIbHOW Ta30HACHIIICHHOCThIO MOPIMA MarMbl B BEpPXHEH 4YacTH
BYJIKAHUYECKOTO KaHaJla W TMOBBIIICHHBIM COJEpKaHHeM (pTopa, CHIIKAIOIIEro BS3KOCTh PACILIABA.
W3nusiHue KUIKOTEKYYMX aHJE3UTOB OOBIYHO CJIEJOBAJIO IMOCIE CHUIBHON B3PBIBHOW AEATENBHOCTH
BYJIKAHCKOT'O THIIA U COIIPOBOKAATIOCH CTPOMOOIMAHCKUM THIIOM U3BEPKEHUSA. DTa 0COOEHHOCTH SIPKO
nposiBuiIack B u3Bepkernu 1963 ./ 14 /

HesrensHocth KapbIMCKOro ByJKaHa €O BpEMEHH €ro oOpa3oBaHHs XapaKTepH3yeTcs
MOCTOSTHCTBOM XMMHYECKOT'O COCTaBa MPOYKTOB U3BEPKEHUI — 3TO aHAE3UTHI ¢ conepxanueM SiOy,
oT 58 1o 62%. B oTaenbHBIX Ciydasx Hadalo W3BEP)KECHUS MPEABAPSETCS MOSBICHUEM JAIIUTOBBIX U
prosuToBbIX mem3 (SiOz, - 64 - 70%). IIpu Bcem 01HOOOPa3UH XUMHYECKOTO COCTaBa M3BEPTHYTHIX
aHJIC3UTOB OTMEYCHBI 3aMeTHbIC KosieOanusi coaepkanuii SiO;, MgO u FeO*/MgO B anaesuTax

pa3HBIX IMKIOB OJHOW CTaJWU W3BEp)KEHUs. 3aMKCUPOBAHO YBEIWYCHHE MA(PUUHOCTH B TIEPBBIX
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mukiax u3Bepxkenus 1970 - 1982 rr. u 1996-1998 rr., cBsa3anHoe ¢ mosiBicHUeM onuBuHA (FOgg.75) B
BHUJIC arperaTUBHBIX CKOIUIeHUH pazmepom 110 0.5 - 1 MM, SIBHO HEPaBHOBECHOTO C COCTABOM ITOPOJIBI U
HEe oOTMeueHHoro B aHjaesutax 1962-1967 rr., a TakkKe HEKOTOPOE YBEIMYCHHE KOJWYECTBA
KIuHonupokceHa. Cpeau ByJKaHUTOB u3BepxkeHus 1962-1967 u 1970-1982 rr. Bcrpeuanuch
MOJIOCYATHIC JIaBbl, a TAK)KE BKIFOYCHHUS JIMKBAIIMOHHOTO TUIA BO BKPAIUICHHUKAX IUIArHOKIIa3a, YTO
MOXKET CBUJETENBCTBOBATh, 110 MHEHHIO HEKOTOPBIX HCCJeNoBaTeied, O He3aBepIICHHOM
JMKBAIIMOHHOM (pakimonupoBanur MarMel. / 26, 28 / Ilo MHEHHIO HEKOTOPBIX HCCIIEIOBaTENICH
/ 14, 26 |/ ormevanach ABOWCTBEHHOCTh I'€OXHMMHYECKOH HPHPOABI aHIC3UTOB, BBIPAXKAIOIIASCS B
AQHOMAJIBHBIX COJICPKAHUSIX OSJIEMEHTOB TPYIIIBI JKele3a, YTO YKa3blBaeT Ha MPOIECCHl YaCTUYHON
ACCHMWJISIIIUM WJIM CMEIICHUs pasHoAau(QepeHInpOBaHHBIX MarM. YCTaHOBJICHA pa3Has CTEIEHb
KPUCTAUTMYHOCTH B MOAyIIeyHbIX jaBax (12%), maBax BojHHMCTOro M mokpoBHoro tuma (8-10%),
rabi0oBeIx saBax (20 - 25%). OmnpeneneHbl pa3nuuHble (QU3NYECKHE CBOMCTBA MOP(OIOTHUECKUX
THUIIOB JIaB: moaymieuHbix (oOmas nopucrocts 54.9 — 56.7%, o0wemusbIil Bec 1.1 F/CM3), BOJHHUCTBIX
(32.65% u 1.76 r/cm®), mokpoBHbIx (42.8% u 1.47 r/em®), rsiGossix (20% u 2.1 r/em®).

[lpn oOcyxneHunm meTporeHe3nca aHAe3uToB KamyaTkm cpeam Tpymmsl  THUHOTES,
OOBSCHSIONMX MEXaHH3Mbl HX oOpa3oBaHusi, HamOoiee OOOCHOBAaHHOW SIBISIETCS THIIOTE3a
KPHUCTAJUIM3AaMOHHON U QEepeHIIMalui BHICOKOTIIMHO3EMHCTHIX 0a3aJIbTOBBIX MarM B KOpPOBBIX
oyarax C OTICJICHHEM MAarHeTuToBOW accormanuu. / 25 / BbICOKOTIMHO3EMHUCThIC 0a3ajbThl U
aHJe3UTO-0a3a]IbTHl IIMPOKO PA3BUTHI B paiioHe BYJIKaHOB KapbIMCKO# Tpynmbl, HO HUTAE B HUX HE
oOHapyxkeHbl aM(DUOOIIBI, YTO CBUACTEIBCTBYET O «CyXOCTH» 0a3anbToBbIX MarMm (comepxanue H,O
He npeBbimaer 1.5 Bec. %). B pabore / 16, 18, 22 / nmoka3aHno, uTo (ppakuuOHHAsT KPUCTAIUTU3AIINS
0a3ajbTOBOM MarMbl TPUBOJUT K OOpPA30BAHUIO TNPHUMUTHBHBIX aHAC3UTOBBIX MarM, KOTOPBIM
COOTBETCTBYIOT JIBYIIMPOKCEHOBBIC aHIE3UTH. Heo0XoammMo OTMeTHTh, 4TO (ppaKIMOHMpOBAHUE
CONPOBOXKJAETCS TOCIIEIOBATEIBHBIM BO3PACTAHUEM COJCp)KaHHS BOJABI B aHAE3UTOOa3anbTax M
aHje3uTax. JTa MOJENb XOPOIIO OOBSICHSAET MPOUCXOXKACHUE H3BECTKOBO-IIEIOYHBIX AHIIE3UTOB.
[IpoucxoxaeHne TOJNEUTOBBIX AH/AE3MTOB, MOXET IPOUCXOAWTH B  TIPOIECCE  DBOJIOIHUU
BBICOKOMarHe3ualbHBIX 0a3aJbTOB B MPUIIOBEPXHOCTHBIX MarMaTHUECKUX odarax. OJHAKO JaHHBIE O
NPUCYTCTBUU BBICOKOMAarHe3WalbHBIX 0a3albTOB B IOpoJax BYJIKaHOB KapbIMCKOIl rpymiisl
OTCYTCTBYIOT. DTO 3aCTaBJISCT MPEAIONIArath, YTO TOJCHTOBBIC aHIE3UTHI MOTYT 00pa30BBIBATHCS U3
BBICOKOTJIMHO3EMHUCTBIX 0a3albTOBBIX MarM. [Iporecc KpuCTaIM3alMOHHON TU(QepeHIranuu mpu
MeHsomeMcs:  pexxume foz, MOXKET HATH JOBYMS OYyTSIMH: B «BOCCTaHOBUTEJIBHBIX» YCIOBHUSX
(fo<QFM) u Hu3koM P 10 TONEUTOBOMY MyTH NpH HAKOIUICHHH >Keje3a M OTHOCHUTEIHHOM
noctosiHcTBe Si07, u  «okucutenbHbIXx» ycnoBusix (fo,>NNO)u BeicokoMm P 1o m3BecTKOBO-
HIEJIOYHOMY THIY ¢ oTAeiecHreM Mt-comepikaiieii MUHEepaIbHOW accoluanui, noseimieHrueM SiOp, u

YMEHBIIIEHHEM cojepkanuii skeme3a / 38 /. Drta Mojenb, MO-BUAMMOMY, MOKET OOBSICHHUTH
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O0COOCHHOCTH BYJIKAaHUYECKOTO Tpoliecca mpu 0oOpa3oBaHUM JBYIHMPOKCEHOBBIX aHIE3UTOB BYJKaHA
Kapsimckuit u murpanuto npouecca nuddepennuanuu u3 T B W11 mone u obpartHo.

XYWMHYECKHE aHaJU3bl aHJE3UTOB TOKAa3bIBAIOT OoJiee BhICOKHe conepxkanuss MgO B UIIA
(cpennee 2.47 Bec,%) mo cpaBuenuio ¢ TA (cpennee 1.96 Bec.%) M MOBBIIICHHOE 3HAYCHUE CYMMBI
okwucioB xene3a (TA — 6.26; UIIJA — 6.04). OtmeuaeTcs Takke MoBbIIeHHOE cozepkanue SiOz, B
MOAYIICYHBIX JIaBaX. OTH PA3JIMYUS HMMCIOT BaXXHOE IMETPOJIOTHMYECKOS 3HAYCHUE, IT0Ka3hbIBas
TOJICUTOBBI W M3BECTKOBO-IIEIOYHOW TpeHIbl AuddepeHuanu, 4To TOATBEPKIAACTCS Pa3HBIMU
3nauenussMu FeO*/MgO B TA u HIIA u nosnoxenueM aHme3uToB Ha auarpamme FeO*/MgO- SiO,
/22 /. CrneayeT OTMETHUTD, YTO MOAYIICYHBIC JIABBI OTHOCATCS K TA; 3T0 onpenenser ux Gu3ndeckue
CBOMCTBA: BBICOKYIO TEMIIEPATypy, HHU3KYIO BS3KOCTh M OOJBIIYIO CKOPOCTh ABWKCHHS. CTEIeHb
KPUCTAJUTMIHOCTH KUAKOTEKYInX TA 3HAaYUTENBHO HIDKE, yeM Tbi00BbIX UIIIA. JIaBbl BOTHUCTOTO U
MOKPOBHOTO THUMOB oTHOcATCS K MIIA wu 3aHumaroT 1o (U3WYECKHUM CBOMCTBaM (CTENEHb
KPUCTAJUTMYHOCTH, MOPUCTOCTh W OOBEMHBIH BEC) MPOMEKYTOYHOE MECTO MEXAy IIAPOBBIMH U
TJILIOOBBIME JIaBaMH, TATOTesT Onmmke K mepBbiM. K TA Takke OTHOCHTCS MaTepuasl IEM30BBIX
pacKaJICHHBIX JIABHH M HEKOTOPBIE TIIBIOOBBIC JIaBbl M3BepkeHnit 1970 -1982 rr.

DBOMIONMS cOocTaBa aHIe3UTOB KappIMCKOro ByJKaHa IMOKa3bIBa€T, YTO B TEUEHHE OJHOM
CTaJMy U3BEP)KEHHS MPOUCXOAUT n3nusHue kak TA, tak u UIIA /ra6. 39.1 /.

Ta6nuuya 39.1
XMUMHYECKHUN COCTaB aHJE3UTOB,

conepxkanue P30 u HEKOTOPBIX APYyTUX MUKPOIJIEMEHTOB.

KomnoHeHThbI 1 2 3 4 5 6 7 8
SiO; 58.50 | 60.35 60.82 61.30 62.88 63.88 62.02 62.26
TiOz 11 1.00 1.16 0.82 0.91 1.38 0.94 0.64
Al>O3 16.00 17.28 16.60 18.23 17.62 15.81 16.26 16.94
Fe.Os 3.91 2.96 2.65 2.38 131 1.62 2.00 2.20
FeO 5.80 3.85 4.25 4.95 3.39 3.36 3.52 3.93
MnO 0.22 0.16 0.22 0.13 0.19 0.19 0.01 0.18
MgO 3.50 231 2.93 1.87 1.46 1.39 1.93 2.00
CaO 4.87 5.70 4.80 4.03 5.62 4.90 5.54 5.32
Na,O 4.92 4.18 4.39 4.10 4.75 5.04 4.44 4.62
K20 1.75 1.75 1.59 1.76 1.59 1.74 1.39 1.68
H.O 0.20 0.28 0.20 0.03 0.92 1.28 0.40
H,0" 0.02 0.17 0.02 0.19 0.05 0.23 0.18
P>0s 0.30 0.28 0.26 0.27 0.34 0.79
SUM 101.09 | 99.82 | 100.12 | 100.06 | 100.28 | 100.28 | 100.35 | 100.35
FeO'/MgO 2.66 2.82 2.26 3.79 3.13 3.47 2.76 2.96
Fe,03/FeO 0.67 0.77 0.62 0.48 0.39 0.48 0.57 0.56
IIpumeyanue.

1 -2 Px TA, 3ananubiii 6opt kanpaepsl, pesHero Kapeimckoro Byskana (00p. 1024),

2 — 2 Px TA, BocTounsIii 60pT Kanbaepsl, peBaero Kapeimckoro Byskana (06p. 173-k),
3 — 2 Px MIIA, ribiboBbie naBel u3Bepxenus 1-20.01 1963 r, (o0p. 163-k),

4 - 2 Px TA, noayureunas nasa, u3sepskenus 20-30.01 1963 r, (06p. 922/4).
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npojoinkeHne Tadi. 39.1

KoMnoHeHTbI 9 10 11 12 13 14 15
SiO; 60.00 61.64 60.48 62.20 60.80 62.20 62.40
TiO; 0.77 0.90 0.90 0.90 1.10 0.86 0.87
Al,O3 18.15 16.17 16.07 16.16 16.80 15.90 15.70
Fe, O3 1.91 1.68 1.50 2.20 2.35 2.48 2.18
FeO 3.23 4.08 4.31 3.53 4.10 3.86 3.85
MnO 0.11 0.15 0.13 0.13 0.20 0.16 0.16
MgO 1.40 2.64 2.69 2.21 2.95 1.98 1.84
CaO 1.06 5.45 5.59 4,58 491 5.24 4,99
Na,O 4.35 4.43 4.44 4.58 4.55 4.49 4.58
K,0O 1.80 1.80 1.74 1.85 1.60 1.59 1.70
H,O 0.58 0.95 0.80 0.25 0.50 0.72
H,O" 0.23 0.28 0.81 0.18
P,0Os5 0.31 0.28 0.25 0.27 0.25 0.25 0.26
SUM 93.09 | 100.03 99.33 100.22 100.04 99.51 99.25

FeO'/MgO 3.54 2.12 2.10 2.49 2.11 3.08 3.16
Fe,O3/FeO 0.59 0.41 0.35 0.62 0.57 0.64 0.57

5 - 2Px TA, noayreunas nasa, 20-30.01.1963 r. (06p. 939),

6 - 2 Px TA, noaymieunas nasa, 20-30.01.1963 r. (o6p. 982);

7 - 2 Px UIIIA, naBa mokpoBHoro tumna maii 1963 r., (o6p. 519).
8 - 2 Px UIIIA, rasi6ooBas naBa, mapT 1964 r., (00p. 957),

9 - 2 Px TA, raeiboBas nasa, 1971 r., (o6p. 1-4054),

10 — 2 Px UIIIA, risiboBas taBa 1976 r, (o0p. | 4492),

npojoikenue Tadim. 39.1

KomMnoHeHTbI 1 2 3 4 5 6 7 8
La 7.16 7.40 11.40 11.70 11.60 10.80 15.90 12.20
Ce 16.00 16.20 23.00 23.40 27.00 24.00 32.00 26.00
Nd 9.00 9.10 12.00 12.10 13.60 11.50 14.70 12.70
Sm 2.70 2.60 3.40 3.45 3.70 3.20 3.95 3.60
Eu 2.04 1.18 1.89 1.55 2.09 1.02 1.94 1.27
Th 0.80 0.61 0.82 0.79 0.88 0.62 0.83 0.81
Yb 2.50 1.80 3.00 3.00 2.70 2.20 2.25 3.10
Lu 0.42 0.32 0.50 0.51 0.45 0.40 0.39 0.53
Ba 1200.00 810.00 320.00 910.00 500.00 1000.00 1000.00 780.00
Sr 275.00 | 444.00 280.00 322.00 232.00 237.00 298.00 225.00
Sc 37.90 33.30 20.80 22.80 20.80 21.10 22.20 22.20
Ni 11.00 18.00 10.00 3.60 2.00 2.70 3.30 6.50
Cr 13.50 57.10 10.50 4.50 6.00 7.00 24.30 11.50
Co 33.60 29.00 20.20 20.00 8.90 13.00 35.50 12.50
Zn 127.00 113.00 84.00 93.00 137.00 94.00 91.00
Cu 214.00 55.00 36.00 32.00 30.00 30.00 245.00 33.00
La/Yb 2.86 4,11 3.80 3.90 4.30 4,91 7.07 3.94
Sc/Ni 3.45 1.85 2.08 6.33 10.40 7.81 6.73 3.42
Hf/Yb 1.00 1.00 1.20 0.90 0.90 2.20 1.60 1.20
Ba/Sr 4.36 1.82 1.14 2.83 2.16 4.22 3.36 3.47
Sc/Cr 2.81 0.58 1.98 5.07 3.47 3.01 0.91 1.93
IIpumeuanue.

11 - 2 Px UIIIA, risiboBas naBa, 1976 r., (00p. 1-4493),
12 — 2 Px UIIIA, risiboBas naBa, 1976 r., (00p. | — 4494),
13 -2 Px UIIIA, raeiboBas nasa, 1976 r., (oop. 1-4499),
14 — 2 Px TA, ribiboBas naBa, 1978 r., (oop. 1-4499/1),
15 -2 Px TA, rasiboBas naBa, 1978 r., (o6p. 1-4497).
TA Ttoneurossie, UIIA - H3BECTKOBO-IIIECIIOUHBIC aH IC3UTHL.
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npojoikenue Tadim. 39.1

KOMNOHEeHTbI 9 10 11 12 13 14 15
La 9.20 12.50 10.70 13.40 10.40 11.40 12.00
Ce 21.50 28.00 23.50 29.00 21.00 28.30 29.60
Nd 10.90 13.40 11.50 13.10 10.90 19.00 19.20
Sm 3.00 3.60 3.20 3.50 3.20 5.10 5.00
Eu 1.63 1.65 1.23 1.82 1.74 1.54 1.55
Th 0.68 0.75 0.75 0.75 0.75 0.80 0.80
Yb 2.15 2.45 3.00 2.40 2.70 3.00 3.00
Lu 0.39 0.43 0.55 0.41 0.48 0.47 0.47
Ba 200.00 | 650.00 | 500.00 | 700.00 | 600.00 | 439.00 | 430.00
Sr 304.00 | 242.00 | 232.00 | 181.00 | 260.00 | 348.00 | 341.00
Sc 17.40 22.00 16.90 19.80 21.50 16.30 16.40
Ni 3.60 3.80 2.80 2.00 2.50 2.00 2.00
Cr 8.00 7.30 7.40 4.10 18.00 4.00 2.00
Co 11.00 11.00 9.00 10.00 10.00 8.00 7.00
Zn 69.00 73.00 84.00 84.00 85.00 74.40 74.00
Cu 53.00 28.00 28.00 28.00 38.00 27.00 28.00

La/Yb 4.28 5.10 3.57 5.58 3.85 3.80 4.00
Sc/Ni 4.83 5.79 6.04 9.90 8.60 8.15 8.20
Hf/Yb 1.20 2.20 1.50 1.80 1.50

Ba/Sr 0.66 2.69 2.16 3.87 2.31 1.26 1.26
Sc/Cr 2.18 3.01 2.28 4.83 1.19 4.08 8.20

Cramus u3Bepkenus 1962 r. Hauanach ¢ M3NMSHUSA TIIBIOOBEIX TOTOKOB UII[A, 3arem B 1963 r.
Ha TTOBEPXHOCTh M3JIMJIUCH MOAYIICYHBIC JaBbl TOJECUTOBBIX aHAe3uToB. 11 Mas 1963 r. mocie cepun
CHJIbHBIX B3PBIBOB IOCJICIOBAIIO U3BEPIKEHHE TIOKPOBHBIX U BOJHUCTHIX JiaB MII[A 1 Ha MOBEpXHOCTH
OBUTO BEIOpOIIEHO ~ 45 MJT M IIHPOKJIACTHKH, COCTOSIIEH W3 TEIUIa, ByJIKAHWIECKHX OOMO H IeM3
JAIIITOBOTO ¥ PUOJIUTOBOTO cocTaBoB. B 1964 u 1965 rr. BHOBE U3BepriMCh TbI00BBIC TOTOKH MIIIA.
Hauano nHoBoii craguu u3Bepxkerus 1970-1982 rr. xapakTepu30BajioCh MOSBICHUEM TIBIOOBBIX JIaB
TA, xoTopble TOCTyIaa Ha MOBEPXHOCTH, 10 1976 r. K aToMy ke mepuoy OTHOCHUTCS U3BEPIKCHHUE
pacKalieHHBIX JIABUH, MaTepHall KOTOPBIX NPEACTaBIsUT COOOM CWJIBHO TIOPHCTBIC IAPOBHUIHBIC
oOpa3oBanus 30HaNBHOTO cTpoeHus. [locne 1976 r. BHOBB u3nuBatoTcs riasiooBeie UILA.

bonee Bricokue 3HaueHus FeO*/MgO u nuskoe Fe,03/FeO (ocobeHHO B MOMYIICYHBIX JaBax)
B TA mo cpaBuenuio ¢ HIIA CcBHAETENBCTBYIOT O Pa3lIWYHBIX pekuMax fop KOHTPOIHPYOMMX
KPUCTAJUTU3AIMOHHYI0 TU(PEpEHIHALINI0 TIPU (OPMHUPOBAHUY JIByX THIIOB aH1e3UTOB. Kak oTMe4aroT
aBTOPBI paboThl / 27 /, B 001aCTH «yMEpeHHBIX» 3HaueHu# foy 0 Mepe CHMKEHUS TeMITepaTyphl Mocie
TIOSIBIICHUSI CPEAH KPUCTAIUTH3YIOMIMXCS (a3 MarHeTuTa TOJICUTOBBIN TpeH I AuddepeHnnanum MoxeT
CMEHHUTHCS Ha NU3BECTKOBO-IIEIIOYHOM.

Kpucrammu3zamnust B «BOCCTAHOBUTEIBHBIX» YCIOBHSIX BeleT K mosiBieHuto TA ¢ ¢a3oBbIM
cocraBom Ol+PI+CPx/OPx(xMt). [Tpu ob6pazoBanun TA nepBoii tuKBUAYCHO# (a3oit sBisiercs Ol, n
octaTouHbIi pacruiaB ooequsiercs Ca u Al . B oboramenubix SiO;, TOJEHUTOBBIX aHAE3UTaX IMAPOBBIX
naB BMecto Ol mpucyrctByer OPX W 3mech mepBbIM Ha JMKBHAyce cTaHoButcst Pl. YBenuuenue
comepkanus SiOz, B MOAYIICYHBIX JTaBaX MOXET OBITh CBA3aHO C Ooyiee paHHEH KpHUCTaUTH3aIMeit

OPx mo cpaBHenuto ¢ CPx. O0orarieHHbIe KeJIe30M pacIulaBbl, MO0 AaHHBIM padoTsl / 26 /, MoryT
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ucneITeiBaTh 1pu 7= 1100°C nuMKBalMOHHOE paclielIeHHE C O0Opa3oBaHUEM NALUT-PHOIUTOBBIX
xuaKocteld. CTaHOBUTCS TIOHATHBIM TIOSIBIICHUE JIMKBAIMOHHBIX MPU3HAKOB B aHe3uTax KapbIMCKOTO
BYJIKaHA U U3BEP)KCHHE NAIUT-PUOIUTOBBIX mem3 11 mas 1963 r.

Kpucrannuzamuss B «OKUCIUTEIBHBIX» YycIOBHUSX BeneT k mnosBiaeHuto WIIA c¢ dazoBbiM
cocraBoM Pl+OPx/CPx+Mt, mockonbky mepBod JuKBUAyCcHOH Qazoit sBisiercs Pl; ocratounas
XuakocTh oborarmaercst Mg u Fe. IMosienue Ol cocraBa Fozp.7s B TA u UIIA ¢ coaepxanuem 59-
60% SiO,, MOXHO paccMOTpPEeTh Kak 0a3ajabTOBYIO H00aBKY B KHCIIBIM pacIulaB, T.€. KaK CMEIICHHE
pasHoaudPpeHpoBaHHus MarM. [[j1si OIIEHKH BO3MOXKHOW PAaBHOBECHOCTH OJIMBHHA C aHIE3UTaMU
COBPEMEHHOTO M3BEP)KEHHsI BYJIKaHA IPOBEICHBI pPAaCyYeThl C HCIOJIb30BaHUEM KO3 UIEeHTa
pacrpenenieHust Kelle3a U MarHus MEXAy OJIMBUHOM M PAacIUIaBOM C YYETOM CTETEHU OKHCIICHHS
JKejle3a B pacIulaBe B 3aBUCHMOCTH OT peXuma Kuciaopoja. B 1enom MoXHO cuuTarh, 4YTO IS
Bo3MOskHOCTH paBHOBecus: Ol coctaBa Fo7q.75 ¢ aHIE3UTaMU TOJIEUTOBOTO THIIA JIETYYECTh KHCIOPOaa
JI0JDKHA Ha MOPSIIOK U Ooee npeBbiaTh foo Oydepa NNO, a 11 aHIe3uTOB N3BECTKOBO-IIEIOYHOTO
THUMa — JOJDKHA ObITh Hmke, yeM mpu Oydepe QFM. Ilerponormueckas HEIOTHYHOCTH TaKOU
CUTyalluu yKa3blBaeT HAa MPUBHECEHHBIM XapakTep OJIMBUHA M CTaBUT PsiJi T€HETUYECKUX BOIMPOCOB,
3aCTy’KUBAIOIINX CIIEHUATBHOTO PACCMOTPEHUS.

Cmena TomeuToBOrO TpeHAa AudQepeHnHanuy Ha  M3BECTKOBO-UICTOYHONH  MOXKET
MPOMCXOIUTH MpH 00Jiee BHICOKOM TOTEHIMaNe Kuciaopona. [loBbieHue 3HaueHus fop MOXeET ObITh
BbI3BAHO psigoM ycinoBuil. [lpu 3tom ADK u cmemeHue mMarM, NO-BUIUMOMY SIBJIAETCS BELYIIUM
mpoueccoM. O(DPEKTUBHBIM MPOIECCOM  SBISETCS TaKXKE KpPUCTATM3alMs KpaeBbIX YacTel
MarMaTH4ecKoro odvara, 4To MPUBOJIUT K COKPAIICHHUIO €ro 00beMa, YBEJIMUCHHUIO BOJIbI B PACIIaBe H,
CIICIOBATENILHO, K yBENMUYeHHIO 3HaueHus for u moseienuro WII-tpenna muddepenumanms,
oOpa3oBaBIIasicsi BOJa HE paclpeesisieTcsi paBHOMEPHO MO BCceMy 00beMy ouara, a HakaruliBaeTcs B
€ro BEpPXHUX YaCTAX, TIe KpUcTauu3anus MakcumanbHa. [loBbimienue fop MokeT OBITH Takke
BBI3BAHO TIOCTYIUICHHEM METEOPHBIX BOJ B HETIYOOKO 3aJeTaloliii MarMaTH4YeCKHil oyar Mo
BYJIKAHOM; B 3TOM cllydae Kaipaepa KapbpIMCKOro ByJKaHa SIBISIETCS HICAITBHBIM BOJOCOOPOM.
Huddys3us Bomopona M3 MarMbl BCJIEACTBHE B3aMMOJCWUCTBUA pacijlaBa C BOJON TakKe MOXKET
BbI3BAaTh TMIOBBLIIICHHWE JIETYYeCTH KHCIopona. Bce ykazaHHble MPOLECCHI MOTYT CO3/1aBaTh
«IyJIbCUPYIOIUA» pexkuM foz, KOTOPBII BBI3BIBAET CMEHY «BOCCTAHOBUTEIBHBIX» YCIOBHI, Ha
KOKHCITUTEIHHBICY.

Habnronenus 3a iuHaMHUKON M3BepKeHUsT KapbIMCKOTO ByJIKaHa CBHUIECTEIBCTBYIOT O TOM, YTO
m3msiHue Tae100BbIX JaB UILA mpoucxomutr oObIYHO HA (POHE CHUIIBHBIX U YMEPEHHBIX IKCILIO3UH
BYJIKAHCKOTO THIa, a TIbI0OBBIX TA Ha (oHE BYJIKAHCKO-CTPOMOOJMAHCKOTO THUMA HM3BEPIKEHUI.
OKCIUTO3WBHASL  JIEATENBHOCTh  BBI3BIBAETCS  IMPOILIECCOM  Jera3allld, KOTOPBIH B  YCJIOBHSX

CYIIECTBOBaHMS TIepU(PEPUIECKOro oyara UMeEeT psJi OCOOCHHOCTEH, TJIABHON M3 KOTOPBIX SIBIISCTCS
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pexum fop u cootnomenune H,O/CO,, B Marme mnepen u3BepkeHneM. HaOmronaronmecs KOppesiuu
MEXy THUIAMH SKCIUIO3UBHOM JIEATEIHPHOCTH M TETPOXUMHUYCCKUMH TpeHAamu TuddepeHIanmn
AHJIC3UTOB CBHUJIETEIILCTBYIOT O IMOCTOSHHO MeHsromeMcst cooTHomenuu fo, u HoO/CO,. Onnoii u3
npu4rH u3MeHeHus cootHoerus HoO/CO, moxer crath noctyruieHre CO,, B mepudepruuecKuii ouar
¢ 6a3anbTOBON (MaHTHITHO¥) COCTABIISIOLICH.

MosxHO monaraTh, 4YTO THUIIBI H3BepkeHHMH KapplMcKOro ByJkaHa, CBSI3aHbI C (PU3UKO-
XUMUYECKON HBOJIFOLMEN aHJE3UTOBOM MarMbl B KOPOBOM MAarMaTH4eCKOM OdYare MU IMOABOMSIIHMX
KaHajlaXx. JTOT MPOILIECC PAclo3HaeTcs Mo 0coOeHHOCTsIM ¢a3zoBoro coctaBa TA u UIIA u moxer
ObITh 0003HAYCH PSAAOM METPOJIOTHUECKUX Mpu3HakoB: 3HaueHusmMu FeO*/MgO u Fe,Os/FeO,
CYMMAapHBIM COJEpKaHUEM JKelie3a B AaHAE3UTaX. BBICOKO3KCIUIO3MBHBIA BYJIKAHCKHI  THI
W3BEPKEHUM SABJISIETCSl CIEACTBUEM JEra3alMy aHAE3UTOBOM MarMbl, 3BOJIIOLHMOHUPYIOMIEH IO
M3BECTKOBO-IIENOUYHOMY TUTY nuddepeHanmu, a yMepeHHO-9KCITIO3UBHBIN, CTPOMOOIHMAHCKUI THIT
— 110 TOJICUTOBOMY TPEHIY.

Ha npumepe wu3yueHus: u3BepkeHUid B. KapbIMCKOro MOXKHO CUMTaTh, 4TO (hOpMHpOBaHHE
MPOMEXYTOUHOTO  TpeHAaa  auddepeHIManMu  OPOUCXOJUT  MPU  KPUCTAJUIM3ALMOHHOM
nuddepeHnnanum B oOcraHoBke ObicTpo wm3MmeHstoumxess P-T-X oo ycnoBuit. Ilopsgok
(pakIMOHUPOBAHMSI CUITUKATOB MpH 3TO omnpeaensieT noseieaue TH u CA TpeHaoB.

[TerpoxumMHueckre, reOXUMUYECKUE U U30TOIHBIE KPUTEPHUH, KaK OTIUYUTEIIbHBIE MPU3HAKU

toaentoBbiX (I Tum) u u3BecTKOBO-MIemOouHbIX (Il THIT) memocTpupyeT psaa auarpamm. /puc. 39.7, 39.8/
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puc. 39.8 OTtHoweHue Ba/Sr B aHge3nTax BB. XKynaHoBckue Boctpsiku (I Tun) u B. Kapbimckuia (11

Jns ananu3a Be1Opansl Bysnkansl, rae T u NI anae3uTs! mpeacTaBiIeHbl, KUUCTHIMUAY» CEPHUSIMHU.
Cpenu T-aHae3UTOB TAKOBBIMHU SIBJISIIOTCS JBYIMUPOKCEHOBBIE aHIE€3UTHI B.B. JKynaHoBckue BocTpsiku,
Kusumenok. K Ulll-anne3utam oTHOCSTCS POrOBOOOMAHKOBBIE M POTOBOOOMAaHKOBO-TTUPOKCEHOBBIC
B. llIuBenyua, B. be3pimsiHOTO, B. KN3nmMeHa u 1BynupoKceHoBbIe aHAe3uThl B.KapbiMCKOTO.

AHanu3 MoBeJICHUs TETPOTeHHBIX KOMIIOHEHTOB M MUKPO3JIEMEHTOB Ha JTUCKPUMHHAIIMOHHBIX
auarpamMmax —[okasaj, 4YTO HayuHas ¢ o0Opa3oBaHUS aHAE3UTO-0a3albTOB, T.6. C YPOBHA
MIPOMEXKYTOYHBIX U KOPOBBIX MarMaTHUECKUX 0YaroB HauyMHAIOT GopmupoBaThcs annae3utsl Il tuma c
MpU3HAKAMU BIIMAHHUS KOPOBOTO KOMIIOHEHTa. OTH WHAUKATOPHBIE METPOXUMUYECKHE U
TeOXMMHUYECKHE MPU3HAKN YCTAaHABIMBAIOTCS O psAy auarpamu, Ha puc. 39.7 — 39.11, xoTopsele eme
pa3 MOATBEPKIAIOT, YTO MPUYMHON (popmupoBaHus aHae3utoB Il Tuma sBisieTcss B OCHOBHOM, /Ba
[JIABHBIX TPOIecca acCUMUIAIMOHHO-PpakimonHas kpuctamimzanus (ADK) u mporecc cMmereHus
Marm JalHTOBOTO W 0a3ajJbTOBOTO COCTABOB B MPOMEXKYTOUHBIX, KOPOBBIX M Tepu(epuIecKuX
MarMaTH4ecKux odarax. B oOCTaHOBKE OTHOCHTEIBHOW CTAOMIBHOCTH MAarMaTHYeCKOW CHCTEMBI
(hopMHUPYIOTCS 30HAJIbHbIE MarMaTHM4YecKWe O4Yaru M IMPOUCXOAMT OOpa3oBaHHE MUHEPaIOTrHUYEeCKHX
TUTIOB aHze3uToB. DuronHOoe oOOrameHNe B BEpXHEH YacTH MarMaTHYeCKOTro o4ara crocoOCTBYET
MOSIBJICHUIO POTOBOOOMAHKOBO-TTUPOKCEHOBBIX M POTOBOOOMAHKOBBIX aHne3uToB |l Tuma. Poinb
0a3aJIbTOBOTO BYJIKAHW3MA B TIporiecce oOpazoBanus aHae3uToB | u |l Tuna sBisieTcst onpeesiFoIeH.
Jnst ange3utoB | Tuma, rae COBEPIICHHO TOYHO aHAC3UTHI SABIAIOTCS muddepeHnmraraMu 6a3aabToB

OHa O4YeBM[IHA, [ aH/e3uToB || Tuma ona ocnoxueHa npoueccamu ADK.
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L[CJ'IBII71 paa TCOXUMHUUYCCKHUX JUuarpaMm JCMOHCTPUPYCT pas3jinivAa B PpPacClpCaACIICHUU

MHUKpOdJIeMeHTOB B anae3uTax | u Il tunos / puc. 39.9, 39.10, 39.11 /.

250.00

200.00 4

150.00

Ba

100.00

50.00

zr

0.00 T T T T T T T T T
0.00 100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.00

puc. 39.9 Koppensauusa oTHoweHun Ba-Zr B aHae3nTax ABYX reHeTU4eCKUX TUMOB.
| - aHne3uTsbl | TMNa B. KnsnmeHok, Il - anaesuTts! |l Tvna B .KnsmnmeH.

250.00

200.00 -

150.00 -

100.00 -

50.00 A

Cr

0.00 ‘ ‘ ‘ ‘ ‘
0.00 10.00 20.00 30.00 40.00 50.00 60.00

puc. 39.10 Koppensiuus oTHoweHun V-Cr B aHAe3uT0-6a3anbTbl ABYX reHETUYECKUX TUMOB.
|- aHpe3nTo-6a3anbThl | TMNa B .KusnmeHok, |l - aHgesnTo-6a3ansTsl || Tna B. Kusmnmen.
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puc. 39.11 Koppenauusa oTHoweHui V-Cr B aHge3uTax ABYX reHEeTUYECKUX TUMOB.
| - aHpe3uTbl | TNA B. KnammeHok, Il - aHpeautol |l Tna B. KnanmeH.

Huarpammer Ba/Sr, Ba/Zr, VICr, moBenenne P3D La/Lu, La/Sm Takxe moaTBepkaaeT
METPOXUMHUYECKUE BBIBOBI. AHanu3 La/Ybh 3nauenuii B anmesutax Ha auarpamme P3D mokasbiBaeT:
B. Kimrouesckoit TA-2.6; B. bespimsanbiii UIIA — 3.5, Kusumen MILA — 7.1, mo BennunHe 3HAYCHUS
La/Yb wmoxHO, mO-BUAMMOMY, CyIUTh O CTCIEHH TOJEHUTOBOCTH WJIM H3BECTKOBO-IIEIOYHOCTH
aHJIC3HUTOB.

['eoxumMuueckne ucciaeaoBaHus aHIe3UTOB KapbhIMCKOTo ByJIKaHa BBISSBUJIM JTOTIOJIHUTEIHHBIC
kputepun pacrnozHanus TA u UIA. Cnektpsl pacnpeaenenus P32 B TA u UIIA ouens 01u3Kku, HO
pa3IMyarTCs HECKOJIBKO MOBBINICHHBIM 3HaucHusM La u Yb B UIIA. UMcxons u3 3THX, AaHHBIX,
MOXHO mojorath, 4To TA u UIIIA umeroT enuHCTBEHHYIO pOJOHaudanbHyl0 Marmy. [lo cocrtaBy
OTBEYAIONIYI0 BBICOKOTJIMHO3EMHHUCTBIM TOJICUTOBBIM OazanpraMm. OOpaimiaer BHUMaHUE 00jee 4eTKO
BbIpaXXCHHAsi ToONOXuTenbHass Eu-anomamuss B TA, 4To O3HauaeT MEHBIIYI0 CTENEHb
¢pakimonuposanus Pl B Hux, uem B MII[A. DTa 0COOEHHOCTD SIPKO BHIHA HA MPUMEPE MOTYIICIHBIX
U TOKpOBHBIX JIaB. B obmem s UIIA xapakrepHo Oosee BbICOKOE 3HaueHHe oTHouieHuit La/Yb u
MEHEE YeTKO BBIPKCHHBIC MOJOKUTENbHbIe EU-anomanuu. / 46, 49, 51 / Otnomenne La/Ce B TA u
NIIA wmenbime emuannbl (0.44 u 0.47), 49TO yKa3plBaeT Ha MPOMCXOXJICHHE WX M3 MaHTHH,
ucromennoi gerkumu P39, Otnomenne Hf/Yb, Ba/Se 6onbme B UIIIA, a Sc/Ni, Sc/Cr — B TA. Dt
TreOXUMHYECKHE KOIPPUIIMEHTH MOTYT OBITh JOTOTHUTEIBHBIMU KpuTepusiMu otiuaus TA ot UIIA.
B TA ormeuarorcs 6omee Boicokue coaepkanust Ni, Cr, Co, Zn, 4To yKka3pIlBaeT Ha 3aMETHOE BIIMSHUC

npu ux oOpa3oBaHMM MaHTUHHOHN cocTaBsitoniell. C BBICOKOTA30HACHIIICHHBIMHA TIOyIIICUHBIMHU
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JaBaMH CBsI3aHO MOBBILICHHOE cojepxanue ZN. 3aMeTHbIN pa3dpoc B conepxkanusx Cr ormeuaercs B
TA. Otromrenue Th/U — 1.5 8 TA TUNUYHO ISl CPETHEKATMEBBIX aHC3UTOB OCTPOBHBIX JYT.

CymectBytoT n3otonueie 1 P39 nokazarenscTBa cymiectBoBanus | u |l TumoB anne3uToB, a Ha
npuMepe IByX ByJikaHoB Bocrounoit Kamuarku - XKynanosckue Bocrpsiku 1 Kusumena / 20 /.

Ha nepBoM sipko nposiBieHsl anae3uTsl | Tuna, Ha Bropom |l Tuna. Kak nepsslif, Tak 1 BTOpoit
HaxomATcss B Ipeenax BocTodHoro BynkaHumdeckoro nosica. Byinkan JKymanoBckue Boctpsku
pacnojiaraercsi B 105kHOM 4yacTu JKyMmaHOBCKOW KOJBIEBOW CTPYKTYpbI, ByJiKaH KuzumeH B ceBepHOU
yactu BocTouHoil Bynkannueckoil 30Hbl Ha FO-B 6opry IllanuHckoro rpabena. PaccrosiHue mexmy
BysikaHamu 190 km.

Ha puc. 39.12 mnoxka3aHbl COOTHOIICHHS H30TOMOB HEOJMMa ¥ CTPOHIUS B TIOPOAAx

paccMaTpHUBaeMbIX BYJIKAHOB, a B Ta01. 39.2 pe3yabTaThl H3y4eHUS H30TOMHOrO coctaBa Sr u Nd.

0.51314
O 1-2526 1 0
: 2 O
|-2521c)A 1-2550 3 A
0.51312 O 1-2534 4 N
S A
6 &
1-2549A
- 0.51310 - 125050
> I-2507A
3 | M-1844
< A M-1846
o©
z A M-1840 M-1832
S A 1830y 1827 ¢
0.51308 - - .
M-1835 W 14666 M-1821
M-18384 H M-1814
sr/%sr
0.51306
0.7030 0.7031 0.7032 0.7033 0.7034 0.7035 0.7036
puc. 39.12 CooTHolIeHHE H30TONOB HEOHUMA M CTPOHIMA B Mopoaax B.B. ’Kynanosckue BocTpsiku u
Kusumen.

6. Kynanosckue Bocmpsxu: 1 - 6a3anbThl, 2 - aHA€3UTO-0a3aNIbThI, 3 - IBYNUPOKCCHOBBIC aHJIC3HTHI;
6. Kuzumen: 4 - anne3uto-0a3anbThl, 5 - poroB00OMaHKOBO-TUPOKCEHOBBIE H POTOBOOOMAaHKOBBIC
aHJE3UTHl, 6 - KBapu-aMbuOO0IIOBBIE NALMTHI,
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Taoauma 39.2

Pe3ynbTaTbl n3y4yeHusi UI3oTonHoro cocrasa Sr n Nd

O6pasel ‘ Mopoga 8Sr/2%sr+26 ‘ Nd/MNd +26
B. XKynaHoBckue BocTpsku
1-2526 Baszanbt 0,703101+10| 0,513133+7
[-2521 baszaneT 0,703100+11| 0,513124+7
1-2505 AHpe3unTo-06aszanbT 0,703123+7 | 0,513098+7
1-2534 AHpe3unTo-6as3anbT 0,703071+14| 0,513120+7
1-2703 AHpe3unTo-6as3anbT 0,703101+14| 0,513138+7
1-2549 AHpaesuT 0,703130+10| 0,513103+5
[-2550 Anpgesnt 0,703115+11| 0,513126+7
1-2507 AHpes3nt 0,703163+11| 0,513095+6
B. Kusumen
M-1842 AHges3nTo-6asanbT (akcTp.) |0,703332+14| 0,513083+7
1-4666 AHpe3unTo-6a3anbT 0,703345+15| 0,513078+7
M-1814 AHpesnTo-6asansT 0,703386+11| 0,513067+5
M-1838 AHpesuT (naBa) 0,703355+11| 0,513066+7
M-1840 AHges3nT (naea) 0,703378+11| 0,513086+7
M-1821 AHgesuT (rnaBa) 0,703440+10| 0,513081+6
M-1835 AHOesnT (aKkcTpysus) 0,703270+10| 0,513083+5
M-1844 AHpes3nT (aKCTpy3us) 0,703313+13| 0,513090+5
M-1837 AHpes3nT (3KCTpy3us) 0,703330+10| 0,513084+6
M-1832 JaunTt (3kcTpy3us) 0,703510+11| 0,513084+6
M-1846 JauuTt (3kcTpy3us) 0,703331+13| 0,513089+6

3 MNPUBCACHHOI'O MaT€puajla OTUCTIMBO BUIHO 000CO0IEHHOCTL, MOJIEH MO M30TOIIHBIM

metkaM Nd u Sr annesurtos | u |l Tunos. TToBeIIeHHBIE 3HAYECHUS Sre7 /Sr¥ g agnesutax |l tuma mo
CPaBHCHHMIO C aHJE3uTaMd | THma CBUICTENBCTBYeT 00 Yy4YacTHM KOMIIOHGHTOB KOPBI B WX
MpOUCXOKACHUU. OJHAKO MOJKET TMOSIBUTHCS BOIPOC. «HE CBSI3aHBI JIM TIOBBIIICHHBIC 3HAYCHUS
u3orornoB Sr 1 Nd kak B MepBOM Tak M BTOPOM THIIAX aHAE3UTOB C Pa3UYHBIM COCTABOM TOPOJ
BEepPXHEW MaHTHUH MOJ] ByJKaHaMU?» {7151 pa3perieHus dToi CUTyarnu ObLTH TPOBEACHBI UCCIICIOBAHUS
conepxanuii P30 B Tex ke oOpasmax anae3utoB. [Ipu cpaBHeHnn moxeneir P30 oOHapyxuBaercss ux
OO0JIBIIIOE CXOJICTBO, YTO CBUICTEIBCTBYET O OJIM3KOM COCTaBE BEPXHEH MAaHTUH IO/ BYJIKaHAMHU
XKynanockue Boctpsku u KuzuMeH ¥ JIMIIb HEKOTOpBIE OTJIMYMWS YJABIMBAIOTCS B 3HAUCHHSIX
Eu/Eu* = 6Eu, rae [Eu] - usmepennoe conepkanue eBpomnus, a [EU*] - ero conepxanue B XOHAPUTAX.
B angesurax B. XKynanockue Boctpsiku OEu — 0.48, aunesurax Kwusumen 0.95, uro
CBUJICTEIILCTBYET O pa3HOW CTeneHW (PpaKIMOHUpPOBaHMs paciuiaBoB aHne3uToB | um |l Tumos.
[ToBbIieHHbIC 3HaUYeHUS OEU TakKe YKa3bIBAIOT Ha 3aMETHYIO POJIb KOPOBOrO MaTepraia. OTHOIICHHE
Sm/Nd mosxeT ObITh TIOKa3aTeIeM CTeleHH AUpPEepeHINANNT PACIIIABOB U MPOIIECCOB ACCUMUISIIHU.
B xone nuddepenimn Nd KOHIIEHTPUPYETCS B OCTATOYHBIX paciiaBaX OTHOCHTEIBHO SM U TIOPOIBI B
reHe3HMCce KOTOPBIX y4acTBYeT KOpoBas KoMmmoHeHTa mmeroT Huskue SM/Nd 3nadenus. B mopomax

XKymanosckue Boctpsiku 3mauenuss Sm/Nd B 6aszamprax (0.30), amgesuro-6asamprax (0.34) u

annesutax (0.26). B anaesuto-06a3anprax u angesutax B. Kusumen 3nauenne Sm/Nd 3ameTHO HibKe:

354



coorBerctBeHHO 0.28 u 0.25. 3Hauenume XNd B aBymupoKceHOBBIX aHzie3utax | tuma +9.1, B
POTrOBOOOMAaHKOBO-TUPOKCEHOBBIX aHae3uTax |l tuma +8.6, 3To o3Havaer, uro anne3utsl || Tuma HecyT
KOpOBYIO Harpy3ky. 3nauenue La/Yb B anngesutax | tuna 4.3., Il Tuna 6.2, MOKeT CBHICTEILCTBOBATh
0 CMEIIICHHUH JIBYX KOMITOHEHTOB MpH 00pa3oBaHuu aHae3utoB |l tuma.

[IpoBeneHHbIe HCCaeaOBaHUs n3oTomHoro cocraa Sr u Nd conepykanuii P30 B aHme3utax
KamuaTky mo3BOJIIIOT KOHCTAaTHPOBATH CIEAYIOIIEE:

Aunesutbl ¢ BhicokuMu 3HaueHmsmu Sre’ /Sr®® u muskumu Nd*/Nd** ormocsres  x
M3BECTKOBO-IIEIIOYHBIM TOPOJaM MaHTHIHO-KOPOBOTO TPOUCXOXKICHUSA. AHAC3UTHI C HU3KUMU
snauenmsmu S /Sr® u Beicokumm Nd**3/Nd*** CleyeT OTHOCUTh K TOJEHTOBBIM aHAE3UTaM
ManTHitHoro renesuca. 3uauenwe St /Sr® u Nd*/Nd* no mosbim nanmbv, B annesurax | Tuna
0.703128 wu 0.513099, annesurtax Il Tmma 0.703369 wm 0.513109, uro BHONHE coriacyercs ¢
OomyOJMKOBAaHHBIMU paHee 3HAYCHHSIMHU  T10 Sr7/sree g | tuma — 0.7031 u 0.7035 ms |l Tuma.

Ipuc. 39.13/

0.51312

0.51311 +

0.5131 -

0.51309 -

0.51308 -

0.51307 -

Nd 143/Nd 144

0.51306 -

0.51305 -

87,86
0.51304 \ \ ‘ ‘ ‘ : : Sr'/Sr
0.703000 0.703100 0.703200 0.703300 0.703400 0.703500 0.703600 0.703700 0.703800

puc. 39.13 CooTHOLLEHNE N30TOMOB Sr¥7/sr%8- Nd*¥/Nd** B nopogax BB. KnsmmeH n KusnmeHok
B. KusumeH: I-nasoBble NoTokw, Il - aKCTpy3uun. B. KuanmeHok: Il - naBoBble NOTOKWU, JANKN.

Cpennee 3HaueHne 5°0 B HOBbIX ompemencHusx +4.6 (Itun) u +7.3 (Iltum), uto BroaHe

cootBetctByeT / 16 / panee ompeaenenubim +5.7(Itum) u +7.7 (1ltun). /puc. 39.14 /
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puc. 39.14 3HayeHne M30TOMOB 61800/00- Si0, B nopogax B.B.KnsnmeH n KusnmeHok.(tabn. 39.3)
B. KnsmmeH: I-naBoBble NOTOKK, Il - 3KCTpy3uu. B. KusumeHok: Il - naBoBble NOTOKU, JANKW.

Tabauya 39.3

1
3nauenus usoronos kuciopoaa (5'° 0 %y) B mopoaax Hexoropsix

ByJiIKaHOB BocTounoii Kamuatku.

Ne o6p., | SiO,,
Ne ILII., BeC. IMopona, MuHepaJ %0 0/00 MecT0 HAXO0KIEHUA
Ta0J1. %
B. ABaua
1 1-2010 | 56.54 JIBYyITUPOKCEHOBBIN aH/1€3UTO- +5.0 Uzsepxenne 1991r., uctoku
6azaneT JIaBOBOT'O ITOTOKA
2 1-2012 - e e +6.3 | --—--- CpeJHsIsl YacTh OTOKA
3 1-2017 e +5.0 | - (poHT moTOKA
B. besisiHknHa
4 1-674 50.71 | bazasibeT +4,6 HuxkHue ropu3oHThl NOCTPONKH
5 1-670 57.26 I[Byr[I/IpOKC?HOBHﬁ ciabo +41 JlaBOBbIE MOTOKU HUXKHUX
WM3MEHEHHbIH aHJEe3HUT ’ TOPH30HTOB
6 1-649 65.42 Janut +48 Hexkk, Ha MecTe eHTpalbHON YacTu
BYJIKaHa
B. /IBOpP
7 1-638 53.26 | [IBynupOKCEHOBBIH aH/IE3UTO- +3.1 JlaBoBBIif TOTOK TOOOYHOTO KOHYCa
6azaneT
8 1-4484 | 57.20 | JIBynupOKCEHOBHII aHIC3HUT +5.3 BepxHre ropu3oHTHI TOCTPONKHI
B. JIpeBuuii Kapbimckuii (kajbaepa
9 1-4489 48.46 | OnuBuH +6.1 CpenHue 4yacTd KalbJephl, 3amaIHbIH
oopt
10 1-1023 58.50 | ABYIMUpPOKCEHOBBIN aHIE3UT +a1 BerHI/Ievl“OpI/ISOHTLI KaJIbJICPHI,
3amagHbI 0opT
B. KapbimMckuii (coBpeMeHHBIH KOHYC)
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JByIIMpOKCEHOBBIN aHIE3UTO- Konyc «JlarepHsbiit» B BepXHEM

11 1-603 54.58 +4.3 N
0azajipT teuennu p. KapbiMckoit
12 1-4499 | 60.80 | JIBynupOKCEeHOBBIH aHJE3HUT +6.0 JlaBoBblit motok 1976r.
13 1-939 6288 |  mmem e 66 | 0 e
14 | 1-982/2 | 6388 | =@ —emem -eee- +6.2 IIaposeie naBbl, n3BepxkeHne 1963r.

B. Akagemusi Hayk
JIByIIMpOKCEHOBBIN aHAE3UT

HuxHue ropu3oHTI B 3a11aiHOM

15 | 1-4481 | 57.66 +7.1
YacTH BYJIKaHa
16 1-4481 | 60.50 | muarmoxia3 +70 | e
B. /Kynanosckue BocTpsiku
17 1-2549 | 58.66 | JIBynMpOKCEHOBBIH aHJE3HUT +4.8 IO>Hast yacTh OCTPOMKH
18 | 1-2550 599 | = -mmm - 41 | e

I/I3BCCTHO, YTO BCIIMYMHA 8180 CUJIBHO 3aBHUCUT OT U30TOIMHOT'O COCTaBa BMCHIAOIIINX KOpOBBIX
MOPO/I, YBEIMUYCHHE 3TOT0 TIOKa3aTesst 0oJiee ueM Ha J1Be eAUHUIBI (2.7) CBUACTEILCTBYET O 3aMETHOU
POJIH acCCUMUIIALKUU B oOpa3zoBanuu aHae3uToB |l tuma. / 53 / Koppessiiuio H30TOMHBIX JaHHBIX C

JaHHbIMHA P39 1o CBpOIINIO, HECOAUMY, CaMapHIO IOATBCPKAACT BbIIICCKA3aHHOC.

Hetrpoaorusa T u U tpenaoB nudpdepeHumanum u reHe3uc

auae3uToB | u Il Tumos.

®opMHUpPOBAaHUE TOJIEUTOBOTO U M3BECTKOBO-IIIEIOYHOTO TPEHAO0B U depeHmanmu, kak ob110
MOKA3aHO BBIIIE 3aBUCHT OT MHOTHX YCJOBHH H, B IEPBYIO ouepens oT pexxuma f02. Dtot mapamerp
OYECHb YYTKO pearupyer Ha U3MEHEHHs (PU3MKO-XUMHUYECKOI CUCTEMBI B IOJBOISAIINX MarMaTHYeCKUX
KaHalax M MarMaTHYecKuX ouarax. B cBoio ouepenp cocTosHUE (PU3UKO-XMMHUYECKONH CHCTEMBI
OTIpesIeIAeTCSl HE TOJBKO COCTaBOM MAarmMbl, HO M pa3MepoM, KOH(uUrypaiueu, riayOuHoN 3aieranus
MarMaTH4ecKoro odara, T.e. HAOOpOM TeX MapaMeTpPOB, KOTOPHIC BIUSIOT HA KOHBEKTHBHBIN PEXUM
Marmsl, ONpeAessAIOIINM MOPSA0K €€ KpUCTAIN3aluu U ee ¢pu3ndeckue cBoiicta. Takum oOpazom,
ri1yOMHHOE CTPOCHHE MarMaTHYeCKOW CHCTEMBI MOKHO CUMTATh PEIIAloIIUM (akTopoM oOpa3oBaHuUs
T n UL tpennoB mudpdepenumnannn. Mexanuzm AT® u nporecc cMenieHus MarM Haubosee sipKo
IPOSIBIISIETCS. NP  MHOTOKOHTAKHOM CBA3M MarMbl C BMEIIAIOUIMMHM IOPOAAMH, 4YTO JIETKO
OCYILECTBIIIIOTCS TPU MHOTO3TAXKHOM CHUCTEME MarMaTHYeCKMX O4YaroB M AaKTUBHOW BYJIKAaHO-
TEKTOHUYECKOI 00CTaHOBKE BYJIKAaHMYECKHUX 30H. AKTHBHBIMH areHtamu oOpasoBanust T u W]
TpeHA0B auddepeHnranuy, Kak Mbl BHAUM Ha TpUMepe H3BEpKeHHs B. KapbIMCKoOro, sBIseTCS
JTMHAMUYECKHe XapaKTEepUCTUKH AaHJE3UTOBBIX MarMm. Tlemmeparypa, IUIOTHOCTb, BS3KOCTb,
ra30HaCHIIIEHHOCTh, COCTAaB I'a30BOM (a3bl BIUSAIOT HA IMHAMHUYECKOE MOBEICHUE aHIE3UTOBBIX MarM,

T.€. HA €€ CIIOCOOHOCThb K ABWIKCHUIO, 3aACPIKKE, KOHBCKIWH, KPUCTAJIJIM3AllUH, ACTra3alnu. CBs13b
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yKa3aHHBIX CBOWCTB 0€3yCJIOBHA M BO MHOTOM TIOKa HEMOHATHA M MCCIEAOBAHUE dTUX CBS3CH 3a1aun
Oynymero. HeoOxomuMo 3HaTh JOCTATOYHO TOYHO (GOPMY M pa3Mep MarMaTW4eckoro odvara WId
CUCTeMa TMOABOJAIINX KaHAJOB, KaKk HanbOoyiee 3HAYUTENIbHBIX MapaMeTPOB MOJENN TEIUIONepeayH,
TPaHUYHBIX 3HAUYEHUH PEOJIOTMYECKUX CBOMCTB M T.A. CleayeT OTMETUTh, YTO Ipu (HOPMUPOBAHHUU
MPOMEXYTOYHOTO TpeHAa auddepeHInanuy, MTPOUCXOAUT 3aMeTHAs  CMEHa NEeTPOXUMUYECKUX
xapakTepucTuk npu nepexoae ¢ U na T-tpena gocrarouno OwicTpo ( B TEUCHHE MOJIYroja), YTO B
TO BpeMs KaK reOXMMHYECKas creruanu3aius octaeTcs nocrtosHHon mis UIIA. DTy ocoGeHHOCTh
MOXXHO OOBSICHUTH OOJbIIed XUMHUYECKOW TMOABIKHOCTBIO OKHCJIOB, IO CPaBHEHHIO C
MUKpOdJieMeHTaMu. DaKThl, yYUTHIBAIOIINE MOSIBIICHUE MAKCUMAJIbHO ra3oHachiieHHbIx Pillow naB
Ha ckimoHax B. KapeiMckoro B 1963r. W MakCHMalbHO B3PBIBHYIO JEATEIHHOCTh BYJIKaHA,
CBUJICTEIILCTBYET O OOJBIION posu (HIOMIHON cocTaBistomen npu oopaszosanuu T wim U TpenaoB
muddepennmanuu. [Ipy ABMKEHUH K MOBEPXHOCTH MAKCHUMAIIBHO MPOSBIISETCS MPOLECC JIera3alfii,
KOTOPBIA MPUBOANT K MEPEHOCY U Mepepaclpe/ie]ICHHIO JeTyYrnX KOMIIOHEHTOB ompeneiss (Gpusmko-
XUMUYECKUE M JUHAMUYECKHE MapaMeTpbl BYJIKAHWYECKOW CHUCTEMBI, B TOM YHCIE U TOPSIOK
MOSIBJICHUST M OYEepPeJHOCTH MUHEpadbHBIX (a3, KOTOpPBIM MNPUBOAMT K TMOJIYUYEHHUIO CHEKTpa

muddepennmanuu Tperaos ot T qo WILI.

I'eHeTHUYeCcKO€E 3HAYEHNE BbIJIEJIEHUS NEPOXMMHYECKNX CePHil BYJIKAHUTOB JJIs

PacCIo3HAHNS 0CO0EHHOCTEN BYJIKAHMYECKOI0 Mpoiecca.

Brinenenue ycTOWYMBOTO, HEYCTOMYHMBOTO W IMPOMEXKYTOYHOTO TPEHIOB auddepeHnmanim
npu GpopmupoBaHuu aHae3uToB | u || THTIOB MO3BOMSAET cENaTh CIEIYIONINE BHIBOIBI:

1- «ycrodumBeli TpeHm» auddepenmmanu kak s | tak u |l Tuma aHge3uTOB
CBUJCTEILCTBYET O «COATaHCHPOBAHHOW» MarMaTHYeCKOH CHCTEME oOdar-KaHajl M yKa3bIBaeT Ha
OTHOCHUTEJILHO TIOCTOSIHHBIN PEKUM M3BEPKEHUSI U TOMOJPOMHBIN XapaKTep BOJIOIUN BYJIKAaHUTOB.

2- «HEYCTOWUYWBBIM TpeHna» nuddepeHUany CBUACTEILCTBYET O HApYUICHHH Mpoliecca
(pakIMOHHON KPUCTAIUIM3AIUHN, BBI3BAHHOTO IICNIIM KOMIUIEKCOM TMPUYHH, U3 KOTOPHIX BaKHBIMU
MOXHO CUUTATh HAYABINYIOCS CTPYKTYPHYIO MEPECTPOUKY TIyOWHHOTO CTPOCHHS BYJIKAHUYECKOTO
amnmapara, HCTOIICHHE MarMaTU4ecKOro  od4ara, TNepepblB B IMOCTYIUICHMM MarMbl, BBI3BAaHHBIN
ocJIa0JIeHUEM SHJIOTCHHOW aKTUBHOCTH M T.J. PeXUM HM3BEp)KEHUs TPEPHIBUCTHIN C TUTEIHHBIMHU
MeproJaMi TIOKOS M KOPOTKHUMH IIMKJIaMH MaKCHUMalbHONW aKTUBHOCTH, CMEHOW TOMOAPOMHOIO
XapakTepa MarmMaTH4eCKOW HBONIOLUMK HA aHTHAPOMHBIN. YBenudeHwe KoiaudecTBa aHae3uToB |l

THIIA.
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3- «IIPOMEXYTOUHBIA TpeHa» MudQepeHIMalnuy yKa3blBaeT Ha KapAWHAIBHYIO MEPECTPOHKY
MarMaTU4ecKOM CHCTEMbl BYJIKAHHYECKOTO Tmporecca. Ha mepBoe MecTo 37ech BBICTYIAET
CTPYKTYPHBIH KOHTPOJb KakK (DaKTOp MaKCHMMaJbHO OINPEACISIONINI HEyCTOWUMBBIA pekum o, .
MHOro3Ta)XHOCTh ~ MarMaTU4eCKMX OYaroB, TEOMETPUYECKHE XapaKTepPUCTUKH MarmMoBOJOB
OIIPEIEIIAIONINX KOHBEKTUBHBIN pexuMm Marmel, pexuM ADK, CMEIICHNE
pasHoau(PepeHIIMPOBAHHBIX MarM MpH (OPMHUPOBAHUU MPOMEKYTOYHOTO TpPEHAA C YYETOM
0COOEHHOCTEH TJIIYOMHHOTO CTPOCHHUS BYJIKAHA MPUOOpETaeT pemarlye 3HadyeHue. Pexum

HU3BCPIKCHUA KpaﬁHe HaHpH)KeHHBIﬁ C MMPECUMYIICCTBECHHBIM PA3BUTHEM AHAC3UTOB Il Tuma.
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Musepaisl u ¢asbl:

Ab - anpout

Amph - ampubdon
An — anopTur

CpX - KITMHONIEPOKCEH
En —ucTatut

Fo - docTepur

Fs - deppocunur
JIm - wieMenuT

Ol - onuBuH

OpX - opronupokceH
Or - oproknas

Pl - miaruokmas

PX - nupokcen

Pig - mmkoHHUT

Wo - BoymacTaHuT
Q - crekio

Qr - xBapIx

[Tapametpsl:

P - o0miee gaBiieHUE

T - remneparypa

H - rmyOuna, kM.

fo, - meryuects KucnOpOIa
V - ra3

L - pacriaB

IIpunsATEIE COKpALLEHUS

FeO* - obmee comeprkanue xenesa (mac. %)
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